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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x the first digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies requirements for support of Radio Resource Management for the FDD and TDD modes
of New Radio (NR). These requirements include requirements on measurements in NR and the UE as well as
requirements on node dynamical behaviour and interaction, in terms of delay and response characteristics.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For a specific reference, subsequent revisions do not apply.

- For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 38.304: "NR; User Equipment (UE) procedures in idle mode".

[2] 3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”.

[3] 3GPP TS 38.213: "NR; Physical layer procedures for control™.

[4] 3GPP TS 38.215: "NR; Physical layer measurements".

[5] 3GPP TS 38.533: "NR; User Equipment (UE) conformance specification; Radio Resource
Management (RRM)".

[6] 3GPP TS 38.211: "NR; Physical channels and modulation”.

[7] 3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification™.

[8] 3GPP TS 38.212 "NR; Multiplexing and channel coding™.

[9] 3GPP TS 38.202: "NR; Physical layer services provided by the physical layer".

[10] 3GPP TS 38.300: "NR; Overall description; Stage-2".

[11] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[12] 3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".

[13] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception".

[14] 3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities"”.

[15] 3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for
support of radio resource management".

[16] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC) protocol specification™.

[17] 3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-
connectivity", Stage 2.

[18] 3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone”.

[19] 3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2
Standalone”.
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[20] 3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1
and Range 2 Interworking operation with other radios".

[21] 3GPP TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception; Part 4:
Performance requirements”.

[22] 3GPP TS 38.305: "NG Radio Access Network (NG-RAN); Stage 2 functional specification of
User Equipment (UE) positioning in NG-RAN".

[23] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation™.

[24] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA); Overall description”.

[25] 3GPP TS 36.101: "Technical Specification Group Radio Access Network; Evolved Universal
Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".

[26] 3GPP TS 38.214: "NR; Physical layer procedures for data™.

[27] 3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning
Protocol (LPP)".

[28] Void.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [11] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [11].

Active DL BWP: Active DL bandwidth part as defined in TS 38.213 [3].

Blackbox Approach: Testing methodology, in which the UE internal implementation of certain specific UE
functionality involved in the test, is unknown.

Control Resource Set: As defined in TS 38.213 [3].

DL BWP: DL bandwidth part as defined in TS 38.213 [3].

EN-DC: E-UTRA-NR Dual Connectivity as defined in clause 4.1.2 of TS 37.340 [17].
en-gNB: As defined in TS 37.340 [17].

FR1: Frequency range 1 as defined in clause 5.1 of TS 38.104 [13].

FR2: Frequency range 2 as defined in clause 5.1 of TS 38.104 [13].

gNB: as defined in TS 38.300 [10].

Master Cell Group: As defined in TS 38.331 [2].

Multi-Radio Dual Connectivity: Dual Connectivity between E-UTRA and NR nodes, or between two NR nodes, as
defined in TS 37.340 [17].

ng-eNB: As defined in TS 38.300 [10].

NE-DC: NR-E-UTRA Dual Connectivity as defined in clause 4.1.3.2 of TS 37.340 [17].

NGEN-DC: NG-RAN E-UTRA-NR Dual Connectivity as defined in clause 4.1.3.1 of TS 37.340 [17].
NR-DC: NR-NR Dual Connectivity as defined in clause 4.1.3.3 of TS 37.340 [17].
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Primary Cell: As defined in TS 38.331 [2].
Quas Co-Location: As defined in TS 38.214 [26].

RLM-RSresource: A resource out of the set of resources configured for RLM by higher layer parameter RLM-RS-L.ist
[2] as defined in TS 38.213 [3].

SA operation mode: Operation mode when the UE is configured with at least PCell and not any MR-DC.
Secondary Cell: As defined in TS 38.331 [2].

Secondary Céll Group: As defined in TS 38.331 [2].

Serving Céll: As defined in TS 38.331 [2].

SMTC: An SSB-based measurement timing configuration configured by SSB-MeasurementTimingConfiguration as
specified in TS 38.331 [2].

Special Cell: As defined in TS 38.331 [2].
SSB: SS/PBCH block as defined in clause 7.8.3 of TS 38.211 [6].
Timing Advance Group: As defined in TS 38.331 [2].

3.2 Symbols

For the purposes of the present document, the following symbols apply:

BWchannel Channel bandwidth, defined in TS 38.101-1, 38.101-2 and 38.101-3 subclause 3.2

Es Received energy per RE (power normalized to the subcarrier spacing) during the useful part of the
symbol, i.e. excluding the cyclic prefix, at the UE antenna connector

Fc RF reference frequency on the channel raster, given in table 5.4.2.2-1 in TS 38.101-1 and 38.101-2

Fclow The Fc of the lowest carrier, expressed in MHz

lo The total received power density, including signal and interference, as measured at the UE antenna
connector.

loc The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized

to the chip rate) of a band limited noise source (simulating interference from cells, which are not
defined in a test procedure) as measured at the UE antenna connector.

lot The received power spectral density of the total noise and interference for a certain RE (power
integrated over the RE and normalized to the subcarrier spacing) as measured at the UE antenna
connector

[\ The power spectral density of a white noise source (average power per RE normalised to the

subcarrier spacing), simulating interference from cells that are not defined in a test procedure, as
measured at the UE antenna connector

npRB Physical Resource Block number as defined in clause 3.2 in TS 38.211.

N1a Timing offset between uplink and downlink radio frames at the UE, as defined in clause 4.2 in TS
38.213.

N 1A offset Fixed timing advance offset, as defined in clause 7.1.2.2 in TS 38.133.

PCMAX Configured UE transmitted power as defined in clause 6.2.4 in TS 38.101-1, 38-101-2 and 38.101-
3.

Pcemax.c Configured UE transmitted power on a serving cell c as defined in clause 6.2.4 in TS 38.101-1, 38-
101-2 and 38.101-3

S Cell Selection Criterion defined in TS 38.304, subclause 5.2.3.2 for NR

SSB_RP Received (linear) average power of the resource elements that carry NR synchronisation burst,
measured at the UE antenna connector

Srxlev Cell selection RX level, defined in TS 38.304, subclause 5.2.3.2

Squal Cell selection quality, defined in TS 38.304, subclause 5.2.3.2

Sintrasearch Defined in TS 38.304 , subclause 5.2.4.7 for E-UTRAN amd 38.304 subclause 5.2.4.7 for NR
Snonintrasearch Defined in TS 38.304 , subclause 5.2.4.7
Te Basic time unit, defined in clause 4.1 of TS 38.211 [6].
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Treselection
TreselectionRAT
TreselectionEUTRA
TreselectionUTRA

Defined in TS 25.304, subclause 5.2.6.1.5
Defined in TS 36.304 , subclause 5.2.4.7
Defined in TS 36.304 , subclause 5.2.4.7
Defined in TS 36.304 , subclause 5.2.4.7

Trese|ecti0nGERANDefined |n TS 36304 3 SUbClaUSE 524

Threshy, high
Thl’eshx, low

Threshserving, low

Ts

Defined in TS 38.304 , subclause 5.2.4.7
Defined in TS 38.304 , subclause 5.2.4.7
Defined in TS 38.304 , subclause 5.2.4.7

Reference time unit, defined in clause 4.1 of TS 38.211 [6].
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TUE re-establish_delay 1 1Me between the moments when any of the conditions requiring RRC re-establishment as defined
in clause 5.3.7 in TS 38.331 [2] is detected by the UE and when the UE sends PRACH to the

target PCell.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [11] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in

TR 21.905 [11].

BFD
BFD-RS
BLER
BM-RS
BWP
CA
CBD
cC
CORESET
CP

csl
CSI-RS
DC

DCI

DL
DMRS
DRX
E-CID
E-UTRA
E-UTRAN
EN-DC
FDD

FR
HARQ
HO
L1-RSRP
MAC
MCG
MG
MGL
MGRP
MIB
MN
MR-DC
NE-DC
NGEN-DC
NR
NR-DC
OFDM
OFDMA
OTDOA
PBCH

Beam Failure Detection

BFD Reference Signal

Block Error Rate

Beam Management Reference Signal
Bandwidth Part

Carrier Aggregation

Candidate Beam Detection
Component Carrier

Control Resource Set

Cyclic Prefix

Channel-State Information

CSI Reference Signal

Dual Connectivity

Downlink Control Information
Downlink

Demodulation Reference Signal
Discontinuous Reception

Enhanced Cell ID

Evolved UTRA

Evolved UTRAN

E-UTRA-NR Dual Connectivity
Frequency Division Duplex
Frequency Range

Hybrid Automatic Repeat Request
Handover

Layer 1 RSRP

Medium Access Control

Master Cell Group

Measurement Gap

Measurement Gap Length
Measurement Gap Repetition Period
Master Information Block

Master Node

Multi-Radio Dual Connectivity
NR-E-UTRA Dual Connectivity
NG-RAN E-UTRA-NR Dual Connectivity
New Radio

NR-NR Dual Connectivity
Orthogonal Frequency Division Multiplexing
Orthogonal Frequency Division Multiple Access
Observed Time Difference Of Arrival
Physical Broadcast Channel
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PCC
PCell
PDCCH
PDSCH
PLMN
PRACH
PSCell
PSS
pTAG
PUCCH
PUSCH
QCL
RACH
RAT
RLM
RLM-RS
RMSI
RRC
RRM
RSSI
RSTD
SA

SCC
SCell
SCG
SCS
SCSsss
SDL
SFN
SFTD

Sl

SIB
SMTC
SpCell
SRS
SS-RSRP
SS-RSRQ
SS-SINR
SSB
SSB_RP

SSS
STAG
SUL
TA
TAG
TCI
TDD
TTI
UE
UL

Primary Component Carrier
Primary Cell

Physical Downlink Control Channel
Physical Downlink Shared Channel
Public Land Mobile Network
Physical RACH

Primary SCell

Primary Synchronization Signal
Primary Timing Advance Group
Physical Uplink Control Channel
Physical Uplink Shared Channel
Quasi Co-Location

Random Access Channel

Radio Access Technology

Radio Link Monitoring

Reference Signal for RLM
Remaining Minimum System Information
Radio Resource Control

Radio Resource Management
Received Signal Strength Indicator
Reference Signal Time Difference
Standalone operation mode
Secondary Component Carrier
Secondary Cell

Secondary Cell Group

Subcarrier Spacing

SSB subcarrier spacing
Supplementary Downlink

System Frame Number

SFN and Frame Timing Difference
System Information

System Information Block

SSB-based Measurement Timing configuration

Special Cell
Sounding Reference Signal
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Synchronization Signal based Reference Signal Received Power
Synchronization Signal based Reference Signal Received Quality
Synchronization Signal based Signal to Noise and Interference Ratio

Synchronization Signal Block

Received (linear) average power of the resource elements that carry NR SSB signals and channels,

measured at the UE antenna connector.
Secondary Synchronization Signal
Secondary Timing Advance Group
Supplementary Uplink

Timing Advance

Timing Advance Group
Transmission Configuration Indicator
Time Division Duplex

Transmission Time Interval

User Equipment

Uplink
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The requirements given in the present document make no allowance for measurement uncertainty. The test specification
38.533 [5] defines the test tolerances.

3.5

3.5.1

Introduction

Frequency bands grouping

The intention with the frequency band grouping below is to increase the readability of the specification.

The frequency bands grouping is derived based on UE REFSENS requirements specified in [18, 19, 20] and assuming
0.5 dB step between the neighbour groups. The groups are defined in the order of increasing REFSENS, i.e., the group
A has the smallest REFSENS among the groups. For the same SCS and a given bandwidth, the bands within the same
group have the same lo conditions in a corresponding requirement in this specification, provided the bands support this
SCS. For different SCSs supported by a frequency band and the same bandwidth, different lo conditions may apply for
the frequency band in the requirements, while the band group is the same, based on the lowest REFSENS requirement
normalized by the number of subcarriers among its supported SCSs for this bandwidth. For the same SCS but different
supported bandwidths, the group for a band is determined based on the lowest REFSENS requirement normalized by
the number of subcarriers among its supported bandwidths.

3.5.2

NR operating bands in FR1

NR frequency bands grouping for FR1 is specified in Table 3.5.2-1.

Table 3.5.2-1: NR frequency band groups for FR1

Group NR FDD NR TDD NR SDL
Band group . Band group . Band group .
notation Operating bands notation Operating bands notation Operating bands
A NR_FDD_FR1 A R NR_TDD_FR1 A | n34,n38,n39,n40, | NR_SDL FR1 A n75, n76
nl, n70, n74 n50, n51
B NR FDD FR1 B n66, n743 NR TDD FR1 B - NR _SDL FR1 B -
C NR FDD FR1 C - NR TDD FR1 C n77%, n78, n79 NR_SDL FR1 C -
D NR FDD FR1 D n28 NR TDD FR1 D n772 NR _SDL FR1 D -
E NR _FDD FR1 E n2, n5, n7 NR TDD FR1 E n4l NR SDL FR1 E -
F NR FDD FR1 F - NR TDD FR1 F - NR SDL FR1 F -
G NR_FDD_FR1 G | n3,n8,n12,n20, | NR_TDD_FR1_G - NR_SDL_FR1_G .
n71
H NR_FDD FR1 H n25 NR_TDD _FR1 H - NR_SDL FR1 H -
NOTE 1: Except 3.8 GHz to 4.2 GHz.
NOTE 2: Only 3.8 GHz to 4.2 GHz.
NOTE 3: Except 1475.9 MHz to 1510.9 MHz.
NOTE 4: Only when the band is confined in 1475.9 MHz to 1510.9 MHz.
NOTE 5: These bands are used only in NR carrier aggregation with other NR bands according to NR CA band combinations
specified in TS 38.101-1 [18] and TS 38.101-3 [20].
3.5.3 NR operating bands in FR2

NR frequency bands grouping for FR2 is specified in Table 3.5.3-1.
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Table 3.5.3-1: NR frequency band groups for FR2

Group

Band group notation

Operating bands

NR_TDD_FR2_A

n257%, n258%, n261!

w|>

NR_TDD FR2 B

n2574, n2584 n261*

NR_TDD_FR2_C

NR_TDD_FR2_D

NR_TDD FR2 E

NR_TDD FR2 F

n260*

NR_TDD FR2 G

n260?

NR_TDD_FR2_H

NR_TDD_FR2_I

NR_TDD FR2 J

NR_TDD FR2 K

NR_TDD FR2 L

n2572, n2582, n2612

NR_TDD_FR2_M

NR_TDD_FR2_N

NR_TDD FR2 O

NR_TDD FR2 P

NR_TDD FR2 Q

NR_TDD_FR2_R

NR_TDD_FR2_S

NR_TDD FR2 T

n2573, n2583, n2613

NR_TDD FR2 U

NR_TDD FR2 V

NR_TDD_FR2_W

NR_TDD_FR2_X

<|x|E|<|c|d|n|mo|T|o|Zz|Z2|r |x|«|—|T|O|mm|T|O

NR_TDD FR2_Y

n2602

NOTE 1:
NOTE 2:
NOTE 3:
NOTE 4:

UE power class 1.
UE power class 2.
UE power class 3.
UE power class 4.

Applicability of requirements in this specification version

In this specification,

‘cell’, ‘PCell’, ‘PSCell’ and ‘SCell’ refer to NR cell, NR PCell, NR PSCell, and NR SCell,

E-UTRA cells are referred to as ‘E-UTRA cell’, ‘E-UTRA PCell’, ‘E-UTRA PSCell’, and ‘E-UTRA SCell’,

E-UTRA-NR dual connectivity where E-UTRA is the master is referred to as ‘E-UTRA-NR dual connectivity’

or ‘EN-DC’.

NR-NR dual connectivity which involves two gNB acting as Master gNB and Secondary gNB is referred to as
“NR-NR dual connectivity” or “NR-DC”. NR-DC in Rel-15 only includes the scenarios where all serving cells
in MCG in FR1 and all serving cells in SCG in FR2.

‘active serving cell’ refers to PCell, PSCell and activated SCells

For UE configured with supplementary UL, the requirements in clause 7.1 and 7.3 shall also apply to uplink
transmissions on supplementary UL.

3.6.1

RRC connected state requirements in DRX

For the requirements in RRC connected state specified in this version of the specification, the UE shall assume that no

DRX is used provided the following conditions are met:

DRX parameters are not configured or

DRX parameters are configured and

- drx-InactivityTimer is running or
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- drx-RetransmissionTimerDL is running or

- drx-RetransmissionTimerUL is running or

- ra-ContentionResolutionTimer is running or

- a Scheduling Request sent on PUCCH is pending or

- aPDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been
received after successful reception of a Random Access Response for the preamble not selected by the
MAC entity

Otherwise the UE shall assume that DRX is used.
3.6.2 Number of serving carriers

3.6.2.1 Number of serving carriers for SA

Requirements for standalone NR with NR PCell are applicable for the UE configured with the following number of
serving NR CCs:

- upto8NR DL CCsin total, with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL
is configured) in SCell.

- SUL may be configured together with one of the UL

3.6.2.2 Number of serving carriers for EN-DC

Requirements for EN-DC operation of E-UTRA and NR with E-UTRA PCell and NR PSCell are applicable for the UE
configured with the following number of serving NR CCs:

- upto7 NR DL CCs in total, with 1 UL (or 2 UL if SUL is configured) in PSCell and up to 1 UL (or 2 UL if SUL
is configured) in SCell in different FR with PSCell.

- SUL may be configured together with one of the UL
The applicable number of E-UTRA CC for EN-DC in the MCG for both UL and DL is specified in TS 36.133 [15].

3.6.2.3 Number of serving carriers for NE-DC

Requirements for NE-DC operation of NR and E-UTRA with NR PCell and E-UTRA PSCell are applicable for the UE
configured with the following number of serving NR CCs:

- upto7 NR DL CCs in total, with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL
is configured) in SCell.

- SUL may be configured together with one of the UL
The applicable number of E-UTRA CC for NE-DC in the SCG for both UL and DL is specified in TS 36.133 [15].

3.6.24 Number of serving carriers for NR-DC
Requirements for NR-DC are applicable for the UE configured with the following number of serving NR CCs:

- upto2NRDL CCsintotal in FR1, up to 8 NR DL CCs in total in FR2, with 1 UL in PCell, 1 UL in PSCell, and
up to 1 UL in each SCell.

3.6.3 Applicability for intra-band FR2

For the requirements in RRC connected state specified in this version of the specification, UE shall assume that the
transmitted signals from the serving cells should have the same downlink spatial domain transmission filter on one
OFDM symbol in the same band in FR2. Otherwise, the UE is not supposed to satisfy any requirements for SCell.
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3.6.4  Applicability for FR2 UE power classes

For the requirements of each FR2 power class specified in this version of the specification, certain UE types with
specific device architectures are assumed. The UE types can be found in TS 38.101-2 [19].

3.6.5  Applicability for SDL bands

The measurements accuracy requirements for SDL bands in this version of specification in clause 10.1 shall apply for
NR intra-frequency measurements on SCC (SS-RSRP, SS-RSRQ, SS-SINR, and L1-RSRP) and inter-frequency
measurements (SS-RSRP, SS-RSRQ, and SS-SINR).

3.6.6 Applicability of requirements for NGEN-DC operation

All the requirements in this specification applicable for EN-DC are also applicable for NGEN-DC.

3.6.7 Applicability of QCL

For the requirements specified in this version of the specification, a reference signal is considered to be QCLed to
another reference signal if it is in the same TCI chain as the other reference signal, provided that the number of
Reference Signals in the chain is no more than 4. It is assumed there is single QCL type per TCI chain.

A TCI chain consists of an SSB, and one or more CSI-RS resources, and the TCI state of each Reference Signal
includes another Reference Signal in the same TCI chain.

DMRS of PDCCH or PDSCH is QCLed with the reference signal in its active TCI state and any other reference signal
that is QCLed, based on above criteria, with the reference signal in the active TCI state.

4 SA: RRC_IDLE state mobility

4.1 Cell Selection

After a UE has switched on and a PLMN has been selected, the cell selection process takes place, as described in
TS 38.304 [1]. This process allows the UE to select a suitable cell where to camp on in order to access available

services. In this process, the UE can use stored information (Stored information cell selection) or not (Initial cell
selection).

4.2 Cell Re-selection

421 Introduction

The cell reselection procedure allows the UE to select a more suitable cell and camp on it.

When the UE is in either Camped Normally state or Camped on Any Cell state on a cell, the UE shall attempt to detect,
synchronise, and monitor intra-frequency, inter-frequency and inter-RAT cells indicated by the serving cell. For intra-
frequency and inter-frequency cells the serving cell may not provide explicit neighbour list but carrier frequency
information and bandwidth information only. UE measurement activity is also controlled by measurement rules defined
in TS 38.304 [1], allowing the UE to limit its measurement activity.

In the requirements of clause 4.2, the exceptions for side conditions apply as follows:

- for the UE capable of CA, the applicable exceptions for side conditions are specified in Annex B, clause B.3.2.1,
B.3.2.3, or B.3.2.5 for UE supporting CA in FR1, CA in FR2 and CA between FR1 and FR2, respectively;

- for the UE capable of SUL, the applicable exceptions for side conditions are specified in Annex B, clause
B.3.4.1 for UE supporting SUL in FR1.
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4.2.2 Requirements

4221 UE measurement capability
For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least:
- Intra-frequency carrier, and
- Depending on UE capability, 7 NR inter-frequency carriers, and
- Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and
- Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers.

In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be
capable of monitoring a total of at least 14 carrier frequency layers, which includes serving layer, comprising of any
above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.

4222 Measurement and evaluation of serving cell

The UE shall measure the SS-RSRP and SS-RSRQ level of the serving cell and evaluate the cell selection criterion S
defined in TS 38.304 [1] for the serving cell at least once every M1*N1 DRX cycle; where:

M1=2 if SMTC periodicity (Tsmrc) > 20 ms and DRX cycle < 0.64 second,
otherwise M1=1.

The UE shall filter the SS-RSRP and SS-RSRQ measurements of the serving cell using at least 2 measurements. Within
the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2.

If the UE has evaluated according to Table 4.2.2.2-1 in Nserv consecutive DRX cycles that the serving cell does not fulfil
the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell,
regardless of the measurement rules currently limiting UE measurement activities.

If the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-
frequency, inter-frequency and inter-RAT information indicated in the system information for 10 s, the UE shall initiate
cell selection procedures for the selected PLMN as defined in TS 38.304 [1].

Table 4.2.2.2-1: Nserv

DRX cycle length [s] Scaling Factor (N1) Nserv [number of DRX cycles]
FR1 FR2Notel

0.32 8 M1*N1*4

0.64 1 5 M1*N1*4

1.28 4 N1*2

2.56 3 N1*2

Note 1:  Applies for UE supporting power class 2&3&4. For UE supporting power class

1, N1 = 8 for all DRX cycle length.

42.2.3 Measurements of intra-frequency NR cells

The UE shall be able to identify new intra-frequency cells and perform SS-RSRP and SS-RSRQ measurements of the
identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell
identities.

The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined
in TS38.304[1] within Tgetect,nr_intra When that Treselection= 0. An intra frequency cell is considered to be detectable
according to the conditions defined in Annex B.1.2 for a corresponding Band.

The UE shall measure SS-RSRP and SS-RSRQ at least every Tmeasure,NR_Intra (S€€ table 4.2.2.3-1) for intra-frequency
cells that are identified and measured according to the measurement rules.
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The UE shall filter SS-RSRP and SS-RSRQ measurements of each measured intra-frequency cell using at least 2
measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at
least Tmeasure,NR_Intra/Z-

The UE shall not consider a NR neighbour cell in cell reselection, if it is indicated as not allowed in the measurement
control system information of the serving cell.

For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such
that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined in TS38.304
[1] Wlthln Teva|ua[eyNR_|n[ra When Trese|ecti0n = OaS SpECIerd in table 4223'1 provided that

when rangeToBestCell is not configured:
- the cell is at least 3 dB better ranked in FR1 or 4.5 dB better ranked in FR2.
when rangeToBestCell is configured:

- the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among all
detected cells whose cell-ranking criterion R value in TS38.304 [1] is within rangeToBestCell of the cell-ranking
criterion R value of the highest ranked cell.

- if there are multiple such cells, the cell has the highest rank among them.

- the cell is at least 3dB better ranked in FR1 or 4.5dB better ranked in FR2 if the current serving cell is
among them.

When evaluating cells for reselection, the SSB side conditions apply to both serving and non-serving intra-frequency
cells.

If Treselection timer has a non zero value and the intra-frequency cell is satisfied with the reselection criteria which are
defined in TS38.304 [1], the UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains
satisfied with the reselection criteria within this duration, then the UE shall reselect that cell.

Table 4.2.2.3-1: Tdetect,NR Intra, TmeasureNR_intra &N Tevaluate,NR Intra

DRX cycle Scaling Factor (N1) Tdetect,NR_Intra [S] Tmeasure,NR_Intra [S] Tevaluate,NR_Intra
length [s] FR1 FRoNotet (number of DRX (number of DRX [s] (number of DRX
cycles) cycles) cycles)
0.32 8 11.52 x N1 x M2 (36 x 1.28 x N1 x M2 (4 x N1 5.12 x N1 x M2 (16 x
N1 x M2) x M2) N1 x M2)
0.64 1 5 17.92 x N1 (28 x N1) 1.28 x N1 (2 x N1) 5.12 x N1 (8 x N1)
1.28 4 32 x N1 (25 x N1) 1.28 x N1 (1 x N1) 6.4 x N1 (5 x N1)
2.56 3 58.88 x N1 (23 x N1) 2.56 x N1 (1 x N1) 7.68 x N1 (3 x N1)
Note 1:  Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle
length.
Note 2: M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.
4.2.2.4 Measurements of inter-frequency NR cells

The UE shall be able to identify new inter-frequency cells and perform SS-RSRP or SS-RSRQ measurements of
identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit
neighbour list with physical layer cell identities is provided.

If Srxlev > Snonintrasearche @nd Squal > Sponintrasearchq then the UE shall search for inter-frequency layers of higher priority at
IeaSt eVery Thigher_priority_sear(;h Whel’e Thigher_priority_search |S deSCI’Ibed |n Clause 4227

If Srxlev < Sponintrasearche OF SqQual < Snonintrasearchg then the UE shall search for and measure inter-frequency layers of
higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE
is required to search for and measure higher priority layers shall be the same as that defined below in this clause.

The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined
in TS38.304 [1] within Kecarier * Taetect,nr_inter if at least carrier frequency information is provided for inter-frequency
neighbour cells by the serving cells when Treseleciion = O provided that the reselection criteria is met by a margin of at
least 5 dB in FR1 or 6.5 dB in FR2 for reselections based on ranking or 6 dB in FR1 or 7.5 dB in FR2 for SS-RSRP
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reselections based on absolute priorities or 4 dB in FR1 and 4 dB in FR2 for SS-RSRQ reselections based on absolute
priorities. The parameter Kcarier is the number of NR inter-frequency carriers indicated by the serving cell. An inter-
frequency cell is considered to be detectable according to the conditions defined in Annex B.1.3 for a corresponding
Band.

When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure,NR_Inter-
If, after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not
required to continuously measure the detected cell to evaluate the ongoing possibility of reselection. However, the
minimum measurement filtering requirements specified later in this clause shall still be met by the UE before it makes
any determination that it may stop measuring the cell. If the UE detects on a NR carrier a cell whose physical identity is
indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not
required to perform measurements on that cell.

The UE shall measure SS-RSRP or SS-RSRQ at least every Kcarrier * Tmeasure,NR_inter (S€€ table 4.2.2.4-1) for identified
lower or equal priority inter-frequency cells. If the UE detects on a NR carrier a cell whose physical identity is indicated
as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required
to perform measurements on that cell.

The UE shall filter SS-RSRP or SS-RSRQ measurements of each measured higher, lower and equal priority inter-
frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two
measurements shall be spaced by at least Tmeasure,NR_inter/2.

The UE shall not consider a NR neighbour cell in cell reselection, if it is indicated as not allowed in the measurement
control system information of the serving cell.

For an inter-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such
that the UE shall be capable of evaluating that the inter-frequency cell has met reselection criterion defined TS 38.304
[1] Wlthln Kcarrier * Te\/a|uate'NR_|n[er When Trese|ecti0n = 0 as SpECified |n table 4224'1 pl’OVIdEd that the rESE|ECt|0n Criteria
is met by

- the condition when performing equal priority reselection and
when rangeToBestCell is not configured:
- the cell is at least 5dB better ranked in FR1 or 6.5dB better ranked in FR2 or.
when rangeToBestCell is configured:

- the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among
all detected cells whose cell-ranking criterion R value in TS38.304 [1] is within rangeToBestCell of the
cell-ranking criterion R value of the highest ranked cell.

- if there are multiple such cells, the cell has the highest rank among them

- the cell is at least 5dB better ranked in FR1 or 6.5dB better ranked in FR2 if the current serving cell is
among them. Or

- 6dB in FR1 or 7.5dB in FR2 for SS-RSRP reselections based on absolute priorities or
- 4dB in FR1 or 4dB in FR2 for SS-RSRQ reselections based on absolute priorities.
When evaluating cells for reselection, the SSB side conditions apply to both serving and inter-frequency cells.

If Treselection timer has a non zero value and the inter-frequency cell is satisfied with the reselection criteria, the UE shall
evaluate this inter-frequency cell for the Treselection time. If this cell remains satisfied with the reselection criteria within
this duration, then the UE shall reselect that cell.

The UE is not expected to meet the measurement requirements for an inter-frequency carrier under DRX cycle=320 ms
defined in Table 4.2.2.4-1 under the following conditions:

- Tswrc_intra = Tsmrc_inter = 160 ms; where Tsurc_intra @nd Tsmtc_inter re periodicities of the SMTC occasions
configured for the intra-frequency carrier and the inter-frequency carrier respectively, and

- SMTC occasions configured for the inter-frequency carrier occur up to 1 ms before the start or up to 1 ms after
the end of the SMTC occasions configured for the intra-frequency carrier, and
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- SMTC occasions configured for the intra-frequency carrier and for the inter-frequency carrier occur up to 1 ms
before the start or up to 1 ms after the end of the paging occasion in TS38.304 [1].

Table 4.2.2.4-1: Tdetect,NR_Inter, T measure,NR_Inter and Tevaluate,NR_Inter

DRX cycle Scaling Factor (Nl) Tdetect,NR_Inter [S] Tmeasure,NR_Inter [S] Tevaluate,NR_Inter [S]
length [s] FR1 FRoNowel (number of DRX (number of DRX (number of DRX
cycles) cycles) cycles)
0.32 8 11.52 x N1 x 1.5 (36 x 1.28 xN1x1.5(4xN1 5.12x N1 x 1.5 (16 x
N1 x 1.5) x 1.5) N1 x 1.5)
0.64 1 5 17.92x N1 (28 x N1) 1.28 x N1 (2 x N1) 5.12 x N1 (8 x N1)
1.28 4 32 x N1 (25 x N1) 1.28 x N1 (1 x N1) 6.4 x N1 (5 x N1)
2.56 3 58.88 x N1 (23 x N1) 2.56 x N1 (1 x N1) 7.68 X N1 (3 x N1)
Note 1:  Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle
length.

4.2.25 Measurements of inter-RAT E-UTRAN cells

If Srxlev > Sponintrasearche @nd Squal > Snonintrasearchg then the UE shall search for inter-RAT E-UTRAN layers of higher
pI’IOI‘Ity at |eaSt every Thigher_priority_sear(;h Whel’e Thigher_priority_search |S dESCI’Ibed |n Clause 422

If Srxlev <X Snonintrasearchp OF Squal <X Snonintrasearch then the UE shall search for and measure inter-RAT E-UTRAN layers
of higher, lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is
required to search for and measure higher priority inter-RAT E-UTRAN layers shall be the same as that defined below
for lower priority RATS.

The requirements in this clause apply for inter-RAT E-UTRAN FDD measurements and E-UTRA TDD measurements.
When the measurement rules indicate that inter-RAT E-UTRAN cells are to be measured, the UE shall measure RSRP
and RSRQ of detected E-UTRA cells in the neighbour frequency list at the minimum measurement rate specified in this
clause. The parameter Neutra_carrier IS the total number of configured E-UTRA carriers in the neighbour frequency list.
The UE shall filter RSRP and RSRQ measurements of each measured E-UTRA cell using at least 2 measurements. Within
the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,cuTRAN/2.

An inter-RAT E-UTRA cell is considered to be detectable provided the following conditions are fulfilled:

- the same conditions as for inter-frequency RSRP measurements specified in TS 36.133 [15, Annex B.1.2] are
fulfilled for a corresponding Band, and

- the same conditions as for inter-frequency RSRQ measurements specified in TS 36.133 [15, Annex B.1.2] are
fulfilled for a corresponding Band.

- SCH conditions specified in TS 36.133 [15, Annex B.1.2] are fulfilled for a corresponding Band

The UE shall be able to evaluate whether a newly detectable inter-RAT E-UTRAN cell meets the reselection criteria
defined in TS38.304 [1] within (NeuTrA carrier) * TaetecteuTRAN WHen Srxlev < Sponintrasearch OF Squal < Snonintrasearch
when Treselection = O provided that the reselection criteria is met by a margin of at least 6dB for RSRP reselections based
on absolute priorities or 4dB for RSRQ reselections based on absolute priorities.

Cells which have been detected shall be measured at least every (Neutra carier) * Tmeasure,cuTRAN When Srxlev <
SnonlntraSearchP or Squal g SnonlntraSearchQ-

When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure eutrAN. 1T,
after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not
required to continuously measure the detected cell to evaluate the ongoing possibility of reselection. However, the
minimum measurement filtering requirements specified later in this clause shall still be met by the UE before it makes
any determination that it may stop measuring the cell.

If the UE detects on an inter-RAT E-UTRAN carrier a cell whose physical identity is indicated as not allowed for that
carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements
on that cell.

The UE shall not consider an inter-RAT E-UTRA cell in cell reselection, if it is indicated as not allowed in the
measurement control system information of the serving cell.
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For a cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall
be capable of evaluating that an already identified inter-RAT E-UTRA cell has met reselection criterion defined in TS
38.304 [1] within (NeuTrA _carrier) * Tevaluate cuTRAN WHEN Treselection = 0 @s speficied in table 4.2.2.5-1 provided that the
reselection criteria is met by a margin of at least 6dB for RSRP reselections based on absolute priorities or 4dB for
RSRQ reselections based on absolute priorities.

If Tresetection timer has a non zero value and the inter-RAT E-UTRA cell is satisfied with the reselection criteria which are
defined in TS 38.304 [1], the UE shall evaluate this E-UTRA cell for the Treselection time. If this cell remains satisfied with
the reselection criteria within this duration, then the UE shall reselect that cell.

Table 4.2.2.5-1: Tgetect, EUTRAN, T measure,EUTRAN, 8N Tevaluate, EUTRAN

DRX | Tdetect,EUTRAN [S] | Tmeasure,EUTRAN [S] Tevaluate EUTRAN
cycle (number of (number of DRX [s] (number of DRX
length DRX cycles) cycles) cycles)

[s]

0.32 11.52 (36) 1.28 (4) 5.12 (16)

0.64 17.92 (28) 1.28 (2) 5.12 (8)

1.28 32(25) 1.28 (1) 6.4 (5)

2.56 58.88 (23) 2.56 (1) 7.68 (3)

4.2.2.6 Maximum interruption in paging reception

UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging
reception.

At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging
reception until the UE is capable to start monitoring downlink channels of the target intra-frequency and inter-frequency
cell for paging reception. The interruption time shall not exceed Tsi.nr + 2* Ttarget_cell_SMTC_period MS.

At inter-RAT cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is
capable to start monitoring downlink channels for paging reception of the target inter-RAT cell. For NR to E-UTRAN
cell re-selection the interruption time must not exceed Tsi-eutra + 55 MS.

Tsinr IS the time required for receiving all the relevant system information data according to the reception procedure
and the RRC procedure delay of system information blocks defined in TS 38.331 [2] for an NR cell.

Tsi-eutra IS the time required for receiving all the relevant system information data according to the reception procedure
and the RRC procedure delay of system information blocks defined in TS 36.331 [16] for an E-UTRAN cell.

These requirements assume sufficient radio conditions, so that decoding of system information can be made without
errors and does not take into account cell re-selection failure.

4.2.2.7 General requirements

The UE shall search every layer of higher priority at least every Thigher priority_search = (60 * Niayers) Seconds, where Niayers iS
the total number of higher priority NR and E-UTRA carrier frequencies broadcasted in system information.
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5 SA: RRC _INACTIVE state mobility

5.1 Cell Re-selection

51.1 Introduction

The cell reselection procedure allows the UE to select a more suitable cell and camp on it.

When the UE is in Camped Normally state on a cell, the UE shall attempt to detect, synchronise, and monitor intra-
frequency, inter-frequency and inter-RAT cells indicated by the serving cell. For intra-frequency and inter-frequency
cells the serving cell may not provide explicit neighbour list but carrier frequency information and bandwidth
information only. UE measurement activity is also controlled by measurement rules defined in TS38.304 [1], allowing
the UE to limit its measurement activity.

5.1.2 Requirements

5.1.2.1 UE measurement capability

The requirements in sub-clause 4.2.2.1 shall apply.

5.1.2.2 Measurement and evaluation of serving cell

The requirements in sub-clause 4.2.2.2 shall apply.

5.1.2.3 Measurements of intra-frequency NR cells

The requirements in sub-clause 4.2.2.3 shall apply.

5.1.2.4 Measurements of inter-frequency NR cells

The requirements in sub-clause 4.2.2.4 shall apply.

5.1.25 Measurements of inter-RAT E-UTRAN cells

The requirements in sub-clause 4.2.2.5 shall apply.

5.1.2.6 Maximum interruption in paging reception

The requirements in sub-clause 4.2.2.6 shall apply.

5.1.2.7 General requirements

The requirements in sub-clause 4.2.2.7 shall apply.
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5.2 Void

6 RRC_CONNECTED state mobility

6.1 Handover

6.1.1 NR Handover

6.1.1.1 Introduction

The purpose of NR handover is to change the NR PCell to another NR cell. The requirements in this clause are
applicable to SA NR, NE-DC and NR-DC.

6.1.1.2 NR FR1 - NR FR1 Handover

The requirements in this clause are applicable to both intra-frequency and inter-frequency handovers from NR FR1 cell
to NR FR1 cell.

6.1.1.2.1 Handover delay

When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new
uplink PRACH channel within Dnandover msec from the end of the last TT1 containing the RRC command.

Where:

Drandover €quals the applicable RRC procedure delay defined in clause 12 in TS 38.331 [2] plus the interruption time
stated in clause 6.1.1.2.2.

6.1.1.2.2 Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the
time the UE starts transmission of the new PRACH, excluding the RRC procedure delay.

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
Tinterrupt = Tsearch + TIU + Tprocessing + TA + Tmargin ms
Where:

Tsearch IS the time required to search the target cell when the target cell is not already known when the handover
command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown
intra-frequency cell and the target cell Es/lot=-2 dB, then Tsearch = Trs ms. If the target cell is an unknown inter-
frequency cell and the target cell Es/lot=-2 dB, then Tsearch = 3* Tis ms. Regardless of whether DRX is in use by
the UE, Tsearch Shall still be based on non-DRX target cell search times.

T, is time for fine time tracking and acquiring full timing information of the target cell. T = Tys.
Tprocessing 1S time for UE processing. Tprocessing C&N be up to 20ms.
Tmargin IS time for SSB post-processing. Tmargin CaN be up to 2ms.
Ta is time for fine time tracking and acquiring full timing information of the target cell. T = Tys.

Ty is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. Ty can be up
to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated
period is defined in the table 8.1-1 of TS 38.213 [3].

Tis is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for
the target cellin the handover command, otherwise Trs is the SMTC configured in the measObjectNR having the
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same SSB frequency and subcarrier spacing. If the measObjectNRs having the same SSB frequency and
subcarrier spacing configured by MN and SN have different SMTC, Trs is the periodicity of one of the SMTC
which is up to UE implementation. If the UE is not provided SMTC configuration or measurement object on this
frequency, the requirement in this clause is applied with T,s=5ms assuming the SSB transmission periodicity is
5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the UE has been provided with
higher layer in TS 38.331 [2] signaling of smtc2 prior to the handover command, T follows smtcl or smtc2
according to the physical cell ID of the target cell.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for
intra-frequency handover and Clause 9.3.4 for inter-frequency handover.

6.1.1.3 NR FR2- NR FR1 Handover

The requirements in this clause are applicable to inter-frequency handovers from NR FR2 cell to NR FR1 cell.

6.1.1.3.1 Handover delay

When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new
uplink PRACH channel within Dhandover ms from the end of the last TTI containing the RRC command.

Where:

Drandover €quals the applicable RRC procedure delay defined in clause 12 in TS 38.331 [2] plus the interruption time
stated in clause 6.1.1.3.2.

6.1.1.3.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the old PDSCH and
the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay.

When inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt

Tinterrupt = Tsearch + TIU + Tprocessing + TA + Tmargin ms

Where:

Tsearch IS the time required to search the target cell when the target cell is not already known when the handover
command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown
inter-frequency cell and the target cell Es/lot > -2 dB, then Tsearch = 3* Trs ms. Regardless of whether DRX is in
use by the UE, Tsearcn Shall still be based on non-DRX target cell search times.

Ta is time for fine time tracking and acquiring full timing information of the target cell. T = Tys.
Tprocessing IS time for UE processing. Tprocessing €N be up to 40ms.
Tmargin IS time for SSB post-processing. Tmargin Can be up to 2ms.

Ty is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. T,y can be up
to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated
period is defined in the table 8.1-1 of TS 38.213 [3].

Tis is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for
the target cell in the handover command, otherwise T is the SMTC configured in the measObjectNR having the
same SSB frequency and subcarrier spacing. If such measObjectNRs configured by MN and SN have different
SMTC, Ty is the periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided
SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with
Trs=5ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission
periodicity is not 5ms.
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In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for
intra-frequency handover and Clause 9.3.4 for inter-frequency handover.

6.1.1.4 NR FR2- NR FR2 Handover

The requirements in this clause are applicable to both intra-frequency and inter-frequency handovers from NR FR2 cell
to NR FR2 cell.

6.1.1.4.1 Handover delay

When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new
uplink PRACH channel within Dhandover ms from the end of the last TTI containing the RRC command.

Where:

Drandover €quals the applicable RRC procedure delay defined in clause 12 in TS 38.331 [2] plus the interruption time
stated in clause 6.1.1.4.2.

6.1.1.4.2 Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the
time the UE starts transmission of the new PRACH, excluding the RRC procedure delay.

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt

Tinterrupt = Tsearch + TIU + Tprocessing + TA + Tmargin ms

Where:

Tsearch IS the time required to search the target cell when the handover command is received by the UE. If the
target cell is a known cell, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target
cell Es/lot>-2 dB, then Tsearch = 8* Tis ms. If the target cell is an unknown inter-frequency cell and the target cell
Es/lot>-2 dB, then Tsearch = 8*3* Ts ms. Regardless of whether DRX is in use by the UE, Tsearch Shall still be
based on non-DRX target cell search times.

Tprocessing 1S time for UE processing. Tprocessing C&N be up to 20ms.
Tmargin IS time for SSB post-processing. Tmargin CaN be up to 2ms.

Ta is time for fine time tracking and acquiring full timing information of the target cell. T, = T for both known
and unknown target cell.

Ty is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. T,y can be up
to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated
period is defined in the table 8.1-1 of TS 38.213 [3].

Tis is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target
cell in the handover command, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB
frequency and subcarrier spacing. If such measObjectNRs configured by MN and SN have different SMTC, Trs is the
periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided SMTC configuration or
measurement object on this frequency, the requirement in this clause is applied with T;s=5ms assuming the SSB
transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the UE has
been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the handover command, T follows smtcl
or smtc2 according to the physical cell ID of the target cell.

In FR2, the target cell is known if it has been meeting the following conditions:
- During the last 5 seconds before the reception of the handover command:

- the UE has sent a valid measurement report for the target cell and

ETSI



3GPP TS 38.133 version 15.16.0 Release 15 50 ETSI TS 138 133 V15.16.0 (2022-04)
- One of the SSBs measured from the NR target cell being configured remains detectable according to the cell
identification conditions specified in clause 9.3,

- One of the SSBs measured from the target cell also remains detectable during the handover delay according to
the cell identification conditions specified in clause 9.3.

otherwise it is unknown.

6.1.1.5 NR FR1- NR FR2 Handover

The requirements in this clause are applicable to inter-frequency handovers from NR FR1 cell to NR FR2 cell.

6.1.1.5.1 Handover delay

When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new
uplink PRACH channel within Dhandover ms from the end of the last TTI containing the RRC command.

Where:

Drandover €quals the applicable RRC procedure delay defined in clause 12 in TS 38.331 [2] plus the interruption time
stated in clause 6.1.1.5.2.

6.1.1.5.2 Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the
time the UE starts transmission of the new PRACH, excluding the RRC procedure delay.

When inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt

Tinterrupt = Tsearch + TIU + Tprocessing + TA + Tmargin ms

Where:

Tsearch IS the time required to search the target cell when the handover command is received by the UE. If the
target cell is a known cell, then Tsearch = 0 ms. . If the target cell is an unknown inter-frequency cell and the target
cell Es/lot>-2 dB, then Tsearch = 8*3* Ts ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be
based on non-DRX target cell search times.

T processing 1S time for UE processing. Tprocessing €aN be up 40ms.
Tmargin IS time for SSB post-processing. Tmargin CaN be up to 2ms.

Ta is time for fine time tracking and acquiring full timing information of the target cell. T, = T for both known
and unknown target cell.

Ty is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. T,y can be up
to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated
period is defined in the table 8.1-1 of TS 38.213 [3].

Tis is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target
cell in the handover command, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB
frequency and subcarrier spacing. If such measObjectNRs configured by MN and SN have different SMTC, Trs is the
periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided SMTC configuration or
measurement object on this frequency, the requirement in this clause is applied with T;s=5ms assuming the SSB
transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms.

In FR2, the target cell is known if it has been meeting the following conditions:
- During the last 5 seconds before the reception of the handover command:

- the UE has sent a valid measurement report for the target cell and
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- One of the SSBs measured from the NR target cell being configured remains detectable according to the cell
identification conditions specified in clause 9.3,

- One of the SSBs measured from the target cell also remains detectable during the handover delay according to
the cell identification conditions specified in clause 9.3.

otherwise it is unknown.

6.1.2 NR Handover to other RATS

6.1.2.1 NR — E-UTRAN Handover

6.1.2.1.1 Introduction

The purpose of inter-RAT handover from NR to E-UTRAN is to change the radio access mode of PCell from NR to E-
UTRAN. The handover procedure is initiated from NR with a RRC message that implies a handover as described in TS
38.331 [2]. The requirements in this clause are applicable to SA NR, NE-DC and NR-DC.

6.1.2.1.2 Handover delay

When the UE receives a RRC message implying handover to E-UTRAN the UE shall be ready to start the transmission
of the uplink PRACH channel in E-UTRA within Dhandover ms from the end of the last TTI containing the RRC
command. Dhandover IS defined as

Dhandover = TRRC_procedure_delay + Tinterrupt
Where:
TRRC_procedure_delay: it 1S the RRC procedure delay, which is 50ms

Tinterrupt: it is the time between end of the last TTI containing the RRC command on the NR PDSCH and the time the UE
starts transmission of the PRACH in E-UTRAN, excluding Trrc procedure_delay- Tinterrupt 1S defined in clause 6.1.2.1.3.

6.1.2.1.3 Interruption time

When the inter-RAT handover to E-UTRAN is commanded, the interruption time shall be less than Tinterrupt
Tinterrupt =T search + Tiu + 20 ms

Where:

Tsearch IS the time required to search the target cell when the target cell is not already known when the handover
command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and
signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of
whether DRX is in use by the UE, Tsearcn Shall still be based on non-DRX target cell search times.

Ty is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. Ty can be up
to 30 ms.

NOTE: The actual value of Ty shall depend upon the PRACH configuration used in the target cell.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement
during the last 5 seconds otherwise it is unknown. Relevant E-UTRAN cell identification requirements are
described in clause 9.4.1.
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6.2 RRC Connection Mobility Control

6.2.1 SA: RRC Re-establishment

6.2.1.1 Introduction

This clause contains requirements on the UE regarding RRC connection re-establishment procedure. RRC connection
re-establishment is initiated when a UE in RRC_CONNECTED state loses RRC connection due to any of failure cases,
including radio link failure, handover failure, and RRC connection reconfiguration failure. The RRC connection re-
establishment procedure is specified in clause 5.3.7 of TS 38.331 [2].

The requirements in this clause are applicable for RRC connection re-establishment to NR cell.

6.2.1.2 Requirements

In RRC_CONNECTED state the UE shall be capable of sending RRCReestablishmentRequest message within T
establish_delay S€CONAS from the moment it detects a loss in RRC connection. The total RRC connection delay (Tre-
establish_delay) Shall be less than:

Tre—establish_delay = TUE_re—establish_delay + TUL_grant

TuL_grant: It is the time required to acquire and process uplink grant from the target PCell. The uplink grant is required to
transmit RRCReestablishmentRequest message.

The UE re-establishment delay (Tue_re-estantish_delay) IS Specified in clause 6.2.1.2.1.

6.2.1.2.1 UE Re-establishment delay requirement

The UE re-establishment delay (Tug_re-establish_delay) iS the time between the moments when any of the conditions
requiring RRC re-establishment as defined in clause 5.3.7 in TS 38.331 [2] is detected by the UE and when the UE
sends PRACH to the target PCell. The UE re-establishment delay (Tue re-establish_delay) requirement shall be less than:

Nfreq_]-
TUE_re—establish_delay =50ms + Tidentify_intra_NR + Z Tidentify_inter_NR,i + TSI—NR + TPRACH
i=1

The intra-frequency target NR cell shall be considered detectable if each relevant SSB can satisfy that:

- SS-RSRP related side conditions given in clause 10.1.2 and 10.1.3 are fulfilled for a corresponding NR Band for
FR1 and FR2, respectively, and

- the conditions of SSB_RP and SSB Es/lot according to Annex B.2.2 for a corresponding NR Band are fulfilled.
The inter-frequency target NR cell shall be considered detectable when for each relevant SSB:

- SS-RSRP related side conditions given in clause 10.1.4 and 10.1.5 are fulfilled for a corresponding NR Band for
FR1 and FR2, respectively, and

- the conditions of SSB_RP and SSB Es/lot according to Annex B.2.3 for a corresponding NR Band are fulfilled.

Tidentify_intra_ngr: 11 IS the time to identify the target intra-frequency NR cell and it depends on whether the target NR cell is
known cell or unknown cell and on the FR of the target NR cell. If the UE is not configured with intra-frequency NR
carrier for RRC re-establishment then Tigentity intra_nr=0; Otherwise Tidentity_inra_nr Shall not exceed the values defined in
Table 6.2.1.2.1-1.

Tidentify_inter NR,i: 1t 1S the time to identify the target inter-frequency NR cell on inter-frequency carrier i configured for
RRC re-establishment and it depends on whether the target NR cell is known cell or unknown cell and on the FR of the
target NR cell. Tigentity_inter_nr,i Shall not exceed the values defined in Table 6.2.1.2.1-2.

Tswmrc: It is the periodicity of the SMTC occasion configured for the intra-frequency carrier. If the UE has been
provided with higher layer in TS 38.331 [2] signaling of smtc2, Tsmi follows smtcl or smtc2 according to the physical
cell 1D of the target cell.
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Tswmrc,i: It is the periodicity of the SMTC occasion configured for the inter-frequency carrier i. If it is not configured, the
UE may assume that the target SSB periodicity is no larger than 20 ms.

Tsing: It is the time required for receiving all the relevant system information according to the reception procedure and

the RRC procedure delay of system information blocks defined in TS 38.331 [2] for the target NR cell.

Terach: It is the delay uncertainty in acquiring the first available PRACH occasion in the target NR cell. Teracn Can be
up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated
period is defined in the table 8.1-1 of TS 38.213 [3].

Nireq: It is the total number of NR frequencies to be monitored for RRC re-establishment; Nseq = 1 if the target intra-
frequency NR cell is known, else Nireq = 2 and Tigentity inra_nr = O if the target inter-frequency NR cell is known.

There is no requirement if the target cell does not contain the UE context.

In the requirement defined in the below tables, the target FR1 cell is known if it has been meeting the relevant cell
identification requirement during the last 5 seconds otherwise it is unknown.

Table 6.2.1.2.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-

frequency cell

serving cell SSB Es/lot < -8 dB.

Serving cell FR of target NR Tidentify_intra_NR [MS]
SSB Es/lot (dB) cell Known NR cell Unknown NR cell
= -8 FR1 MAX (200 ms, 5 x Tswmrc) MAX (800 ms, 10 x Tswmrc)
= -8 FR2 N/A MAX (1000 ms, 80 x Tswmrc))
<-8 FR1 N/A 80QNotel
<-8 FR2 N/A 352(QNotel
Note 1:  The UE is not required to successfully identify a cell on any NR frequency layer when Tsutc > 20 ms and

Table 6.2.1.2.1-2: Time to identify target NR cell for RRC connection re-establishment to NR inter-

frequency cell

Serving cell SSB FR of target NR Tidentify_inter NR,i [MS]
Es/lot (dB) cell Known NR cell Unknown NR cell
> .8 FR1 MAX (200 ms, 6 X Tswmrc, i) MAX (800 ms, 13 x Tswrc, i)
= -8 FR2 N/A MAX (1000 ms, 104 x Tswmtc, i)
<-8 FR1 N/A 80QNotel
<- FR2 N/A 400QNote!
Note 1.  The UE is not required to successfully identify a cell on any NR frequency layer when Tswrci > 20 ms and
serving cell SSB Esl/lot < -8 dB.
6.2.2 Random access
6.2.2.1 Introduction

This clause contains requirements on the UE regarding random access procedure. The random access procedure is
initiated to establish uplink time synchronization for a UE which either has not acquired or has lost its uplink
synchronization, or to convey UE’s request Other Sl, or for beam failure recovery. The random access is specified in
clause 8 of TS 38.213 [3] and the control of the RACH transmission is specified in clause 5.1 of TS 38.321 [7].

6.2.2.2

The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula defined
in TS 38.213 [3] and apply this power level at the first preamble or additional preambles. The absolute power applied to
the first preamble shall have an accuracy as specified in Table 6.3.4.2-1 of TS 38.101-1 [18] for FR1 and in Table
6.3.4.2-1 of TS 38.101-2 [19] for FR2. The relative power applied to additional preambles shall have an accuracy as
specified in Table 6.3.4.3-1 of TS 38.101-1 [18] for FR1 and clause 6.3.4.3 of TS38.101-2 [19] for FR2.

Requirements
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The UE shall indicate a random access problem to upper layers if the maximum number of preamble transmission
counter has been reached for the random access procedure on PCell or PSCell as specified in clause 5.1.4 in
TS 38.321 [7].

The requirements in this clause apply for UE in SA operation mode or any MR-DC operation mode.
6.2.2.2.1 Contention based random access

6.2.2.2.1.1 Correct behaviour when transmitting Random Access Preamble

With the UE selected SSB with SS-RSRP above rsrp-ThresholdSSB, UE shall have the capability to select a Random
Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB
if the association between Random Access Preambles and SSB is configured, as specified in clause 5.1.2 in

TS 38.321 [7].

With the UE selected SSB with SS-RSRP above rsrp-ThresholdSSB, UE shall have the capability to transmit Random
Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB
permitted by the restrictions given by the ra-ssh-OccasionMaskindex if configured, if the association between PRACH
occasions and SSBs is configured, and PRACH occasion shall be randomly selected with equal probability amongst the
selected SSB associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in

clause 5.1.2 in TS 38.321 [7].

6.2.2.2.1.2 Correct behaviour when receiving Random Access Response

The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access
Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.

The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [7],
and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random
Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access
Preamble.

6.2.2.2.1.3 Correct behaviour when not receiving Random Access Response

The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [7],
and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access
Response is received within the RA Response window defined in clause 5.1.4 in TS 38.321 [7].

6.2.2.2.1.4 Correct behaviour when receiving an UL grant for msg3 retransmission

The UE shall re-transmit the msg3 upon the reception of an UL grant for msg3 retransmission.

6.2.2.2.1.5 SA: Correct behaviour when receiving a message over Temporary C-RNTI
The UE shall send ACK if the Contention Resolution is successful.

The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [7],
and transmit with the calculated PRACH transmission power when the backoff time expires unless the received
message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution
Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.

6.2.2.2.1.6 Correct behaviour when contention Resolution timer expires

The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time
expires if the Contention Resolution Timer expires.
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6.2.2.2.2 Non-Contention based random access

6.2.2.2.2.1 Correct behaviour when transmitting Random Access Preamble

If the contention-free Random Access Resources and the contention-free PRACH occasions associated with SSBs is
configured, with the UE selected SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs, UE shall
have the capability to select the Random Access Preamble corresponding to the selected SSB, and to transmit Random
Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB
permitted by the restrictions given by the ra-ssh-OccasionMaskindex if configured, and PRACH occasion shall be
randomly selected with equal probability amongst the selected SSB associated PRACH occasions occurring
simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [7].

If the contention-free Random Access Resources and the contention-free PRACH occasions associated with CSI-RSs is
configured, with the UE selected CSI-RS with CSI-RSRP above rsrp-ThresholdCS-RSamongst the associated CSI-
RSs, UE shall have the capability to select the Random Access Preamble corresponding to the selected CSI-RS, and to
transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions in ra-
OccasionList corresponding to the selected CSI-RS, and PRACH occasion shall be randomly selected with equal
probability amongst the selected CSI-RS associated PRACH occasions occurring simultaneously but on different
subcarriers, as specified in clause 5.1.2 in TS 38.321 [7].

If the random access procedure is initialized for beam failure recovery and if the contention-free Random Access
Resources and the contention-free PRACH occasions for beam failure recovery request associated with any of the SSBs
and/or CSI-RSs is configured, UE shall have the capability to select the Random Access Preamble corresponding to the
selected SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs or the selected CSI-RS with CSI-
RSRP above rsrp-ThresholdCS -RSamongst the associated CSI-RSs, and to transmit Random Access Preamble on the
next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the
restrictions given by the ra-ssh-OccasionMaskindex if configured, or from the PRACH occasions in ra-OccasionList
corresponding to the selected CSI-RS, and PRACH occasion shall be randomly selected with equal probability amongst
the selected SSB assocated PRACH occasions or the selected CSI-RS associated PRACH occasions occurring
simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [7].

6.2.2.2.2.2 Correct behaviour when receiving Random Access Response

The UE may stop monitoring for Random Access Response(s), if the Random Access Response contains a Random
Access Preamble identifier corresponding to the transmitted Random Access Preamble, unless the random access
procedure is initialized for Other Sl request from UE.

The UE may stop monitoring for Random Access Response(s) and shall monitor the Other Sl transmission if the
Random Access Response only contains a Random Access Preamble identifier which is corresponding to the
transmitted Random Access Preamble and the random access procedure is initialized for Sl request from UE, as
specified in clause 5.1.4 in TS 38.321 [7].

The UE may stop monitoring for Random Access Response(s), if the contention-free Random Access Preamble for
beam failure recovery request was transmitted and if the PDCCH addressed to UE’s C-RNTI is received, as specified in
clause 5.1.4 in TS 38.321 [7].

The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [7]
for the next available PRACH occasion, and transmit the preamble with the calculated PRACH transmission power if
all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted
Random Access Preamble.

6.2.2.2.2.3 Correct behaviour when not receiving Random Access Response

The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [7]
for the next available PRACH occasion, and transmit the preamble with the calculated PRACH transmission power, if
no Random Access Response is received within the RA Response window configured in RACH-ConfigCommon or if no
PDCCH addressed to UE’s C-RNTI is received within the RA Response window configured in
BeamFailureRecoveryConfig, as defined in clause 5.1.4 in TS 38.321 [7].

ETSI



3GPP TS 38.133 version 15.16.0 Release 15 56 ETSI TS 138 133 V15.16.0 (2022-04)

6.2.2.2.3 UE behaviour when configured with supplementary UL

In addition to the requirements defined in clause 6.2.2.2.1 and 6.2.2.2.2, a UE configured with supplementary UL
carrier shall use RACH configuration for the supplementary UL carrier contained in RMSI and RRC dedicated
signalling. If the cell for the random access procedure is configured with supplementary UL, the UE shall transmit or re-
transmit PRACH preamble on the supplementary UL carrier if the SS-RSRP measured by the UE on the DL carrier is
lower than the rsrp-ThresholdSSB-SUL as defined in TS 38.331 [2].

6.2.3 SA: RRC Connection Release with Redirection

6.2.3.1 Introduction

This clause contains requirements on the UE regarding RRC connection release with redirection procedure. RRC
connection release with redirection is initiated by the RRCRelease message with redirection to E-UTRAN or NR from
NR specified in TS 38.331 [2]. The RRC connection release with redirection procedure is specified in clause 5.3.8 of
TS 38.331 [2].

6.2.3.2 Requirements

6.2.3.2.1 RRC connection release with redirection to NR

The UE shall be capable of performing the RRC connection release with redirection to the target NR cell within

Tconnection_release_redirect_NR-

The time delay (Tconnection_release_redirect NR) 1S the time between the end of the last slot containing the RRC command,
“RRCRelease” (TS 38.331 [2]) on the NR PDSCH and the time the UE starts to send random access to the target NR
Ce“ The tlme delay (Tconnection_reIease_redirect_NR) Sha“ be |ESS than

Tconnection_reIease_redirect_NR = TRRC_procedure_deIay + Tidentify—NR + TSI—NR + TRACH

The target NR cell shall be considered detetable when for each relevant SSB, the side conditions should be met that,

- the conditions of SSB_RP and SSB Es/lot according to Annex B.2.5 for a corresponding NR Band are fulfilled.

TRRC_procedure_delay: It IS the RRC procedure delay for processing the received message “RRCRelease” as defined in clause
6.2.2 of TS 38.331 [2].

Tidentify-nr: 1t 1S the time to identify the target NR cell and depends on the FR of the target NR cell. It is defined in Table
6.2.3.2.1-1. Note that Tidentity-nr = Tpssisss-sync + Tmeas, IN Which Tpss/sss.sync IS the cell search time and Tieas iS the
measurement time due to cell selection criteria evaluation.

Tsing: It is the time required for acquiring all the relevant system information of the target NR cell. This time depends
upon whether the UE is provided with the relevant system information of the target NR cell or not by the old NR cell
before the RRC connection is released.

Trach: It is the delay uncertainty in acquiring the first available PRACH occasion in the target NR cell. TracH can be up
to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period
is defined in the table 8.1-1 of TS 38.213 [3].

T is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target
cell in the redirection command, otherwise T is the SMTC periodicity configured in the measObjectNR having the
same SSB frequency and subcarrier spacing configured for the RRC connection release with redirection. If the
measObjectNRs having the same SSB frequency and subcarrier spacing configured by MN and SN have different
SMTC, T is the periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided with
SMTC configuration or measurement object for the frequency which is also configured for the RRC connection release
with redirection then:

- the requirement in this clause is applied with T,s = 20 ms if the SSB transmission periodicity is not larger than
20 ms; otherwise,

- there is no requirement if the SSB transmission periodicity is larger than 20ms.
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Table 6.2.3.2.1-1: Time to identify target NR cell for RRC connection release with redirection to NR

FR of target NR cell Tidentify-NR
FR1 MAX (680 ms, 11 X Trs)
FR2 MAX (880 ms, 8x11 X Trs)
Note: If the UE has been provided with higher layer signaling of smtc2 specified in TS 38.331 [2] prior to the
redirection command, Trs follows smtcl or smtc2 according to the physical cell ID of the target cell.
6.2.3.2.2 RRC connection release with redirection to E-UTRAN

The UE shall be capable of performing the RRC connection release with redirection to the target E-UTRAN cell within

Tconnection_reIease_redirect_E—UTRA-

The time delay (Tconnection_release_redirect E-UTRA) IS the time between the end of the last slot containing the RRC command,
“RRCRelease” (TS 38.331 [2]) on the PDSCH and the time the UE starts to send random access to the target E-UTRA
Ce“ The tlme delay (Tconnection_reIease_redirect_E-UTRA) Sha” be |ESS than

Tconnection_release_redirect_E-UTRA = TRRC_procedure_delay + Tidentify-E-UTRA + TSI-E-UTRA + TRACH
The target E-UTRA FDD or TDD cell shall be considered detectable provided the following conditions are fulfilled:

- the same conditions as for inter-frequency RSRP measurements specified in annex B.1.2 of TS 36.133 [15] are
fulfilled for a corresponding Band, and

- the same conditions as for inter-frequency RSRQ measurements specified in annex B.1.2 of TS 36.133 [15] are
fulfilled for a corresponding Band, and

- SCH conditions specified in annex B.1.2 of TS 36.133 [15] are fulfilled for a corresponding Band.

TRRC_procedure_delay: It 1S the RRC procedure delay for processing the received message “RRCRelease” as defined in
clause 6.2.2 of TS 38.331 [2].

Tidentify-e-uTrA: It IS the time to identify the target E-UTRA cell. It shall be less than 320 ms.

Tsi.e.utra: It is the time required for acquiring all the relevant system information of the target E-UTRA cell. This time
depends upon whether the UE is provided with the relevant system information (SI) of the target E-UTRA cell or not by
the old NR cell before the RRC connection is released.

Trach: It is the delay caused due to the random access procedure when sending random access to the target E-UTRA
cell.

7 Timing
7.1 UE transmit timing

7.1.1 Introduction

The UE shall have capability to follow the frame timing change of the reference cell in connected state. The uplink
frame transmission takes place (v . v, .. )7, beforethe reception of the first detected path (in time) of the

corresponding downlink frame from the reference cell. For serving cell(s) in pTAG, UE shall use the SpCell as the
reference cell for deriving the UE transmit timing for cells in the pTAG. For serving cell(s) in STAG, UE shall use any
of the activated SCells as the reference cell for deriving the UE transmit timing for the cells in the sSTAG. UE initial
transmit timing accuracy and gradual timing adjustment requirements are defined in the following requirements.

7.1.2 Requirements

The UE initial transmission timing error shall be less than or equal to £T. where the timing error limit value T¢ is
specified in Table 7.1.2-1. This requirement applies:

- when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission.
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The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE
during the last 160 ms. The reference point for the UE initial transmit timing control requirement shall be the downlink
timing of the reference cell minus (Nta + Nta ofiset ) X T - The downlink timing is defined as the time when the first

detected path (in time) of the corresponding downlink frame is received from the reference cell. Nra for PRACH is
defined as 0.

(Nta + Nyaofiset ) X T (in T units) for other channels is the difference between UE transmission timing and the

downlink timing immediately after when the last timing advance in clause 7.3 was applied. Nya for other channels is not
changed until next timing advance is received. The value of Nta 4r: depends on the duplex mode of the cell in which

the uplink transmission takes place and the frequency range (FR). Nra ofser 1S defined in Table 7.1.2-2.

Table 7.1.2-1: Te Timing Error Limit

Frequency SCS of SSB SCS of uplink T
Range signals (kHz) signals (kHz) ©
15 12*64*T.
15 30 10*64*T.
1 60 10*64*T.
15 8*64*T.
30 30 8*64*T.
60 7*64*T,
60 3.5*64*T.
2 120 120 3.5*64*T.
240 60 3*64*T.
120 3*64*T.
Note 1:  Tcis the basic timing unit defined in TS 38.211 [6]
Table 7.1.2-2: The Value of Nra offcet
Frequency range and baqd qf cell used for uplink N a offset (UnNit: Tc)
transmission
FR1 FDD band without LTE-NR coexistence case or 25600 (Note 1)
FR1 TDD band without LTE-NR coexistence case
FR1 FDD band with LTE-NR coexistence case 0 (Note 1)
FR1 TDD band with LTE-NR coexistence case 39936 (Note 1)
FR2 13792

Note 1:  The UE identifies N1a et based on the information n-
TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided
with the information n-TimingAdvanceOffset, the default value of Ny gffet
is set as 25600 for FR1 band. In case of multiple UL carriers in the same

TAG, UE expects that the same value of n-TimingAdvanceOffset is
provided for all the UL carriers according to clause 4.2 in TS 38.213 [3] and

the value 39936 of N4 et Can also be provided for a FDD serving cell.
Note 2:  Void

When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for
PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the
received downlink frame of the reference cell except when the timing advance in clause 7.3 is applied.

Table 7.1.2-3: void

7121 Gradual timing adjustment

When the transmission timing error between the UE and the reference timing exceeds £T. then the UE is required to
adjust its timing to within £T. The reference timing shall be (N1 + Nya ofset ) X T beTOre the downlink timing of the

reference cell. All adjustments made to the UE uplink timing shall follow these rules:

1) The maximum amount of the magnitude of the timing change in one adjustment shall be T
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where the maximum autonomous time adjustment step T4 and the aggregate adjustment rate T, are specified in

Table 7.1.2.1-1.

Table 7.1.2.1-1: Tq Maximum Autonomous Time Adjustment Step and T, Minimum Aggregate

Adjustment rate

SCS of uplink

Frequency Range signals (kHz) Tq Tp
15 5.5%64*T. 5.5%64*T.
1 30 5.5%64*T. 5.5%64*T.
60 5.5*64*T¢ 5.5%64*T.
5 60 2.5*64*T. 2.5%64*T
120 2.5*64*T. 2.5%64*T.
NOTE:  Tcis the basic timing unit defined in TS 38.211 [6]

7.1.2.2 Void

7.2

7.2.1

Table 7.1.2.2-1: Void

UE timer accuracy

Introduction

UE timers are used in different protocol entities to control the UE behaviour.

1.2.2

Requirements

For UE timers specified in TS 38.331 [2], the UE shall comply with the timer accuracies according to Table 7.2.2-1.

The requirements are only related to the actual timing measurements internally in the UE. They do not include the
following:

7.3

7.3.1

Inaccuracy in the start and stop conditions of a timer (e.g. UE reaction time to detect that start and stop
conditions of a timer is fulfilled), or

Inaccuracies due to restrictions in observability of start and stop conditions of a UE timer (e.g. slot alignment
when UE sends messages at timer expiry).

Table 7.2.2-1
Timer value [s] Accuracy
timer value < 4 +0.1s
timer value >4 +2.5%

Timing advance

Introduction

The timing advance is initiated from gNB to UE in EN-DC, NR-DC, NE-DC and NR SA operation modes, with MAC
message that implies the adjustment of the timing advance, as defined in clause 5.2 of TS 38.321 [7].
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7.3.2 Requirements

7.3.2.1 Timing Advance adjustment delay

UE shall adjust the timing of its uplink transmission timing at time slot n+ k+ 1 for a timing advance command received
in time slot n, and the value of k is defined in clause 4.2 in TS 38.213 [3]. The same requirement applies also when the
UE is not able to transmit a configured uplink transmission due to the channel assessment procedure.

7.3.2.2 Timing Advance adjustment accuracy

The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to the UE Timing
Advance adjustment accuracy requirement in Table 7.3.2.2-1, to the signalled timing advance value compared to the
timing of preceding uplink transmission. The timing advance command step is defined in TS 38.213 [3].

Table 7.3.2.2-1: UE Timing Advance adjustment accuracy

UL Sub Carrier

Spacing(kHz) 15 30 60 120
UE Timing Advance
adjustment accuracy +256 T¢ +256 T¢ +128 Tc +32 T¢

7.4 Cell phase synchronization accuracy

7.4.1 Definition

Cell phase synchronization accuracy for TDD is defined as the maximum absolute deviation in frame start timing
between any pair of cells on the same frequency that have overlapping coverage areas.

7.4.2 Minimum requirements

The cell phase synchronization accuracy measured at BS antenna connectors shall be better than 3 ps.

7.5 Maximum Transmission Timing Difference

75.1 Introduction

A UE shall be capable of handling a relative transmission timing difference between subframe timing boundary of E-
UTRA PCell and the closest slot timing boundary of PSCell to be aggregated for EN-DC operation.

A UE shall be capable of handling a relative transmission timing difference among the closest slot timing boundaries of
different carriers to be aggregated in NR carrier aggregation.

A UE shall be capable of handling a relative transmission timing difference between slot timing boundary of PCell and
subframe timing boundary of E-UTRA PSCell to be aggregated for NE-DC operation.

A UE shall be capable of handling a relative transmission timing difference between slot timing boundaries of PCell
and the closest slot timing boundary of PSCell to be aggregated in NR DC operation.

7.5.2 Minimum Requirements for inter-band EN-DC

The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and
PSCell as shown in Table 7.5.2-1.
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Sub-carrier spacing UL Sub-carrier Maximum uplink
in E-UTRA PCell spacing for data in transmission timing
(kHz) PSCell (kHz) difference (us)
15 15 500
15 30 250
15 60 125
15 12(QNotel 62.5

NOTE 1: For E-UTRA FDD-NR FDD intra-band EN-DC, for which the
requirement is defined in clause 7.5.3 and this Table 7.5.2-1 is also
applicable, the scenario with 120kHz PSCell does not exist.

7521

Table 7.5.2-2 Void

Minimum Requirements for inter-band synchronous EN-DC

The requirements in this clause apply as a reference for inter-band synchronous EN-DC.

The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and
PSCell for inter-band synchronous EN-DC as shown in Table 7.5.2.1-1 1. The requirements for synchronous EN-DC
are applicable for E-UTRA TDD-NR TDD, E-UTRA FDD-NR FDD, E-UTRA TDD-NR FDD and E-UTRA FDD-NR
TDD inter-band EN-DC.

Table 7.5.2.1-1 Maximum uplink transmission timing difference requirement for inter-band

synchronous EN-DC

Sub-carrier UL Sub-carrier Maximum uplink
spacing in E- spacing for data transmission timing
UTRA PCell (kHz) in PSCell (kHz) difference (us)
15 15 35.21
15 30 35.21
15 60 35.21
15 120 35.21

7.5.3

For intra-band EN-DC, only co-located deployment is applied.

Minimum Requirements for intra-band EN-DC

The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and
PSCell as shown in Table 7.5.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is
capable of asynchronous EN-DC operation [2].

The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and
PSCell as shown in Table 7.5.3-1 for E-UTRA TDD-NR TDD and E-UTRA FDD-NR FDD intra-band EN-DC
provided the UE does not indicate that it is capable of asynchronous FDD-FDD EN-DC operation [16].
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Table 7.5.3-1: Maximum uplink transmission timing difference requirement for intra-band

synchronous EN-DC

Sub-carrier spacing UL Sub-carrier Maximum uplink
in E-UTRA PCell spacing for data in transmission timing
(kHz) PSCell (kHz) difference (us)
15 15 5.21N0181,N0l62
15 30 5.2]Note 2
15 60 5.2] Note 2

NOTE 1: This is not applicable for a UE which indicates the capability of only
supporting single UL timing (ul-TimingAlignmentEUTRA-NR is
signalled). Single UL timing for E-UTRA and NR cell is assumed for
this UE.

If the transmission timing difference exceeds the cyclic prefix length of
the UL Sub-carrier spacing for data in PSCell, NR UE Tx EVM
degradation is expected for the symbol that is overlapping the LTE
subframe boundary

NOTE 2:

7.5.4

The UE shall be capable of handling at least a relative transmission timing difference between slot timing of all pairs of
TAGs as shown in Table 7.5.4-1, provided that the UE is:

Minimum Requirements for NR Carrier Aggregation

- configured with the pTAG and the sTAG for inter-band NR carrier aggregation in SA or NR-DC mode, or

- configured with more than one sTAG for inter-band NR carrier aggregation in EN-DC or NE-DC mode.

Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier
aggregation

Frequency Range of
the pair of TAGs

Maximum uplink transmission
timing difference (us)

FR1 34.6
FR2 8.5
Between FR1 and FR2 26.1

7.5.5

The UE shall be capable of handling a maximum uplink transmission timing difference between PCell and E-UTRA
PSCell as shown in Table 7.5.5-1 for inter-band asynchronous NE-DC.

Minimum Requirements for inter-band NE-DC

Table 7.5.5-1: Maximum uplink transmission timing difference requirement for inter-band
asynchronous NE-DC

Sub-carrier spacing UL Sub-carrier Maximum uplink
in PCell (kHz) spacing for data in transmission timing
E-UTRA PSCell difference (us)
(kHz)
15 15 500
30 15 250
60 15 125
120 15 62.5
NOTE 1: Void

Table 7.5.5-2: Void

7551 Minimum Requirements for inter-band synchronous NE-DC

The requirements in this clause apply as a reference for inter-band synchronous NE-DC.
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The UE shall be capable of handling a maximum uplink transmission timing difference between PCell and E-UTRA
PSCell for inter-band synchronous NE-DC as shown in Table 7.5.5.1-1. The requirements for synchronous NE-DC are
applicable for NR TDD- E-UTRA TDD, NR FDD- E-UTRA FDD, NR TDD- E-UTRA FDD and NR FDD- E-UTRA
TDD inter-band NE-DC.

Table 7.5.5.1-1: Maximum uplink transmission timing difference requirement for inter-band
synchronous NE-DC

Sub-carrier UL Sub-carrier Maximum uplink
spacing in PCell spacing for data transmission timing
(kHz) in E-UTRA PSCell difference (us)
(kHz)

15 15 35.21

30 15 35.21

60 15 35.21

120 15 35.21

7.5.6 Minimum Requirements for inter-band NR DC

The UE shall be capable of handling a maximum uplink transmission timing difference between PCell and PSCell as
shown in Table 7.5.6-1 provided that the UE indicates that it is capable of synchronous NR DC [16].

Table 7.5.6-1: Maximum uplink transmission timing difference requirement for inter-band
synchronous NR DC

Frequency Range Maximum uplink transmission
PCell PSCell timing difference (us)
FR1 FR2 34.1

7.6 Maximum Receive Timing Difference

7.6.1 Introduction

A UE shall be capable of handling a relative receive timing difference between subframe timing boundary of an E-
UTRA cell belonging to the MCG and the closest slot timing boundary of a cell belonging to SCG to be aggregated for
EN-DC operation.

A UE shall be capable of handling a relative receive timing difference between subframe timing boundary of an E-
UTRA cell belonging to the SCG to be aggregated for NE-DC operation and the closest slot timing boundary of a cell
belonging to MCG.

A UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging
to MCG and the closest slot timing boundary of a cell belonging to the SCG to be aggregated for NR DC operation. A
UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of
different carriers to be aggregated in NR carrier aggregation.

7.6.2 Minimum Requirements for inter-band EN-DC
The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal

from a E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to SCG at the UE receiver as
shown in Table 7.6.2-1.
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Table 7.6.2-1: Maximum receive timing difference requirement for asynchronous EN-DC

Sub-carrier spacing DL Sub-carrier Maximum receive timing
of E-UTRA cell in spacing of cell in difference (us)
MCG (kHz) SCG (kHz) (Note 1)
15 15 500
15 30 250
15 60 125
15 12QNote2 62.5

NOTE 1: DL Sub-carrier spacing is min{SCSss, SCSpata}.

NOTE 2: For E-UTRA FDD-NR FDD intra-band EN-DC, for which the
requirement is defined in clause 7.6.3 and this Table 7.6.2-1 is also
applicable, the scenario with 120 kHz does not exit.

Table 7.6.2-2: Void

Table 7.6.2-3 Void

7.6.2.1 Minimum Requirements for inter-band synchronous EN-DC

The requirements in this clause apply as a reference for inter-band synchronous EN-DC.

The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal
from an E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to SCG at the UE receiver
for inter-band synchronous EN-DC as shown in Table 7.6.2.1-1. The requirements for synchronous EN-DC are
applicable for E-UTRA TDD-NR TDD, E-UTRA FDD-NR FDD, E-UTRA TDD-NR FDD and E-UTRA FDD-NR
TDD inter-band EN-DC.

Table 7.6.2.1-1: Maximum receive timing difference requirement for inter-band synchronous EN-DC

Sub-carrier spacing DL Sub-carrier Maximum receive timing
of E-UTRA cell in spacing of cell in difference (ps)
MCG (kHz) SCG (kHz) (Notel)
15 15
15 30
15 60 33
15 120
Note 1: DL Sub-carrier spacing is min{SCSss, SCSpata}.

7.6.3

For intra-band EN-DC, only co-located deployment is applied.

Minimum Requirements for intra-band EN-DC

The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal
from a E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG as shown in
Table 7.6.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is capable of
asynchronous EN-DC operation [2].

The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal
from a E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG as shown in
Table 7.6.3-1 for E-UTRA FDD-NR FDD and E-UTRA TDD-NR TDD intra-band EN-DC provided the UE does not
indicate that it is capable of asynchronous FDD-FDD EN-DC operation [16].
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Sub-carrier spacing DL Sub-carrier Maximum receive timing
of E-UTRA cell in spacing of cell in difference (us)
MCG (kHz) SCG (kHz) Notel
15 15 3
15 30 3
15 60 3

NOTE 1: DL Sub-carrier spacing is min{SCSss, SCSpata}.

Table 7.6.3-2 Void

7.6.4 Minimum Requirements for NR Carrier Aggregation

For intra-band CA, only co-located deployment is applied. For intra-band non-contiguous NR carrier aggregation, the
UE shall be capable of handling at least a relative receive timing difference between slot timing of different carriers to
be aggregated at the UE receiver as shown in Table 7.6.4-1 below.

Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR
carrier aggregation

Maximum receive timing
difference (us)

FR1 3t
FR2 0.26

Note 1:  In the case of different SCS on different CCs, if the
receive time difference exceeds the cyclic prefix
length of that SCS, demodulation performance
degradation is expected for the first symbol of the
slot.

Frequency Range

For inter-band NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference
between slot timing of all pairs of carriers to be aggregated at the UE receiver as shown in Table 7.6.4-2 below.

Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation

Frequency Range of
the pair of carriers

Maximum receive timing
difference (us)

FR1 33
FR2 8
Between FR1 and FR2 25

7.6.5 Minimum Requirements for inter-band NE-DC

The UE shall be capable of handling at least a relative receive timing difference between slot timing of signal from a
cell belonging to the MCG and subframe timing of signal from an E-UTRA cell belonging to the SCG at the UE
receiver for asynchronous NE-DC as shown in Table 7.6.5-1.
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Table 7.6.5-1: Maximum receive timing difference requirement for asynchronous NE-DC

Sub-carrier spacing DL Sub-carrier Maximum receive timing
of cell in MCG (kHz) spacing of EUTRA difference (us)
cell in SCG (kHz)
(Note 1)

15 15 500

30 15 250

60 15 125

120 15 62.5
NOTE 1: DL Sub-carrier spacing is min{SCSss, SCSpaTa}.
NOTE 2: Void

Table 7.6.5-2: Void

7.6.5.1

The requirements in this clause apply as a reference for inter-band synchronous NE-DC.

Minimum Requirements for inter-band synchronous NE-DC

The UE shall be capable of handling at least a relative receive timing difference between slot timing of signal from a
cell belonging to the MCG and subframe timing of signal from a E-UTRA cell belonging to the SCG at the UE receiver
for inter-band synchronous NE-DC as shown in Table 7.6.5.1-1. The requirements for synchronous NE-DC are
applicable for NR TDD- E-UTRA TDD, NR FDD- E-UTRA FDD, NR TDD- E-UTRA FDD and NR FDD- E-UTRA
TDD inter-band NE-DC.

Table 7.6.5.1-1: Maximum receive timing difference requirement for inter-band synchronous NE-DC

Maximum receive timing
difference (us)

DL Sub-carrier
spacing of EUTRA
cell in SCG (kHz)

Sub-carrier spacing
of cell in MCG (kHz)

(Notel)
15 15
30 15 33
60 15
120 15

7.6.6

The UE shall be capable of handling at least a relative receive timing difference between slot timing of signal from a
cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG at the UE receiver as shown in
Table 7.6.6-1 provided that the UE indicates that it is capable of synchronous NR DC [16].

Minimum Requirements for inter-band NR DC

Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC

Frequency Range Maximum receive timing
Cellin Cellin difference (us)
MCG SCG

FR1 FR2 33

7.7 deriveSSB-IndexFromCell tolerance

7.7.1

When deriveSSB-IndexFromCell is enabled, the UE assumes frame boundary alignment (including half frame, subframe
and slot boundary alignment) across cells on the same frequency carrier is within a tolerance not worse than min(2 SSB
symbols, 1 PDSCH symbol) and the SFNs of all cells on the same frequency carrier are the same.

Minimum requirements
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7.8 Void

8 Signalling characteristics

8.1 Radio Link Monitoring

8.1.1 Introduction

The requirements in clause 8.1 apply for radio link monitoring on:
- PCellin SA NR, NR-DC and NE-DC operation mode,
- PSCell in NR-DC and EN-DC operation mode.

The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s)
in order to detect the downlink radio link quality of the PCell and PSCell as specified in TS 38.213 [3]. The configured
RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. UE is not required to perform RLM
outside the active DL BWP.

On each RLM-RS resource, the UE shall estimate the downlink radio link quality and compare it to the thresholds Qout
and Qi, for the purpose of monitoring downlink radio link quality of the cell.

The threshold Qo is defined as the level at which the downlink radio link cannot be reliably received and shall
correspond to the out-of-sync block error rate (BLERoy) as defined in Table 8.1.1-1. For SSB based radio link
monitoring, Qout_sse is derived based on the hypothetical PDCCH transmission parameters listed in Table 8.1.2.1-1. For
CSI-RS based radio link monitoring, Qout_csi-rs is derived based on the hypothetical PDCCH transmission parameters
listed in Table 8.1.3.1-1.

The threshold Qi, is defined as the level at which the downlink radio link quality can be received with significantly
higher reliability than at Q.u and shall correspond to the in-sync block error rate (BLER;») as defined in Table 8.1.1-1.
For SSB based radio link monitoring, Qin_ssg is derived based on the hypothetical PDCCH transmission parameters
listed in Table 8.1.2.1-2. For CSI-RS based radio link monitoring, Qin_csi-rs iS derived based on the hypothetical
PDCCH transmission parameters listed in Table 8.1.3.1-2.

The out-of-sync block error rate (BLER.:) and in-sync block error rate (BLER;,) are determined from the network
configuration via parameter rlmlnSyncOutOfSyncThreshold signalled by higher layers. When UE is not configured
with rimlnSyncOutOfSyncThreshold from the network, UE determines out-of-sync and in-sync block error rates from
Configuration #0 in Table 8.1.1-1 by default. All requirements in clause 8.1 are applicable for BLER Configuration #0
in Table 8.1.1-1.

Table 8.1.1-1: Out-of-sync and in-sync block error rates

Configuration BLERout BLERIn
0 10% 2%

UE shall be able to monitor up to Nrum RLM-RS resources of the same or different types in each corresponding carrier
frequency range, depending on a maximum number | of SSBs per half frame according to TS 38.213 [3], where
Nrum is specified in Table 8.1.1-2 according TS 38.213 [3], and meet the requirements as specified in clause 8.1. UE is

not required to meet the requirements in clause 8.1 if RLM-RS is not configured and no TCI state for PDCCH is
activated.
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Table 8.1.1-2: Maximum number of RLM-RS resources Nrum

Carrier frequency range of L Maximum number of RLM-RS
PCell/PSCell max resources, NrLm
FR1, < 3 GHzNo® 4 2
FR1, > 3 GHzNo® 8 4
FR2 64 8

NOTE:  For unpaired spectrum operation with Case C - 30 kHz SCS, 3GHz is replaced by 1.88GHz, as specified in
clause 4.1in TS 38.213 [3].

8.1.2 Requirements for SSB based radio link monitoring

8.1.2.1 Introduction

The requirements in this clause apply for each SSB based RLM-RS resource configured for PCell or PSCell, provided
that the SSB configured for RLM is actually transmitted within UE active DL BWP during the entire evaluation period
specified in clause 8.1.2.2.

Table 8.1.2.1-1: PDCCH transmission parameters for out-of-sync evaluation

Attribute Value for BLER Configuration #0
DCI format 1-0
Number of control OFDM >
symbols
Aggregation level (CCE) 8
Ratio of hypothetical PDCCH
RE energy to average SSS 4dB
RE energy
Ratio of hypothetical PDCCH
DMRS energy to average 4dB
SSS RE energy
Bandwidth (PRBs) 24
Sub-carrier spacing (kHz) SCS of the active DL BWP
DMRS precoder granularity REG bundle size
REG bundle size 6
CP length Normal
Mapping from REG to CCE Distributed

Table 8.1.2.1-2: PDCCH transmission parameters for in-sync evaluation

Attribute Value for BLER Configuration #0
DCI payload size 1-0
Number of control OFDM 5
symbols
Aggregation level (CCE) 4
Ratio of hypothetical PDCCH
RE energy to average SSS 0dB
RE energy
Ratio of hypothetical PDCCH
DMRS energy to average 0dB
SSS RE energy
Bandwidth (PRBSs) 24
Sub-carrier spacing (kHz) SCS of the active DL BWP
DMRS precoder granularity REG bundle size
REG bundle size 6
CP length Normal
Mapping from REG to CCE Distributed
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8.1.2.2 Minimum requirement

UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated
over the last Tevaluate_out_sse MS period becomes worse than the threshold Qout_sse Within Tevaiuate_out_sse [MS] evaluation
period.

UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated
over the last Tevaivate_in_sse Ms period becomes better than the threshold Qin_sse Within Tevaivate_in_sss [MS] evaluation
period.

TEvaluate_out_SSB and TEvaluate_in_SSB are deflned |n Table 8122'1 fOI’ FR].
Tevaluate_out_ssB aNd Tevaiuate_in_ssg are defined in Table 8.1.2.2-2 for FR2 with scaling factor N=8.

For FR1,

1

Tssp!
"MGRP . .
frequency or inter-RAT measurements, and these measurement gaps are overlapping with some but not all

occasions of the SSB; and

- P= when in the monitored cell there are measurement gaps configured for intra-frequency, inter-

- P =1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.

For FR2,

1
Tssp
TSMTCperiad

is partially overlapped with SMTC occasion (Tssg < TsmTcperiod)-

- P= , when RLM-RS resource is not overlapped with measurement gap and the RLM-RS resource

- P iS Psharing factor, When the RLM-RS resource is not overlapped with measurement gap and RLM-RS resource is
fully overlapped with SMTC period (Tsse = Tsmrcperiod)-

1
1-TssB _ TssB
MGRP TSMTCperiad
RLM-RS resource is partially overlapped with SMTC occasion (Tssg < Tswmtcperiod) and SMTC occasion is not

overlapped with measurement gap and

- P=

, when the RLM-RS resource is partially overlapped with measurement gap and the

- TSMTCperiod # MGRP or

- Tsmrcperiod = MGRP and Tssg < 0.5 X Tsmrcperiod

_ P = Psharing factor
- _TssB

MGRP
partially overlapped with SMTC occasion (Tsse < Tsmrcperiod) and SMTC occasion is not overlapped with
measurement gap and Tsmrcperiod = MGRP and Tssg = 0.5 X Tswmrcperiod

, Wwhen the RLM-RS is partially overlapped with measurement gap and the RLM-RS is

1
1 TssB
Min(MGRP.TsyTCperiod)

RLM-RS resource is partially overlapped with SMTC occasion (Tssg < Tsmrcperiod) and SMTC occasion is
partially or fully overlapped with measurement gap

- p=

, When the RLM-RS resource is partially overlapped with measurement gap and the

_ P = Psharing factor
- _TssB
MGRP

resource is fully overlapped with SMTC occasion (Tsss = Tsmrcperiod) @hd SMTC occasion is partially overlapped
with measurement gap (Tsmrcperiod < MGRP)

, Wwhen the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS

- Psharing factor = 1, if the RLM-RS resource outside measurement gap is

- not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each
consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB
symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure
is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same
serving carrier, and,
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- not overlapped by the RSSI symbols indicated by ss-RSS-Measurement and 1 data symbol before each
RSSI symbol indicated by ss-RSS-Measurement and 1 data symbol after each RSSI symbol indicated by
ss-RSS-Measurement, given that ss-RSS-Measurement is configured.

Psharing factor = 3, Otherwise.
where,

If the high layer in TS 38.331 [2] signaling of smtc2 is present, Tsmrcperiod fTOllows smtc2; Otherwise
Tsmrcperiod follows smitcl. Tsmrcperiod IS the shortest SMTC period among all CCs in the same FR2 band,
provided the SMTC offset of all CCs in FR2 have the same offset.

Longer evaluation period would be expected if the combination of RLM-RS resource, SMTC occasion and
measurement gap configurations does not meet previous conditions.

Table 8.1.2.2-1: Evaluation period Tevaluate out_sss aNd Tevaiuate_in_sss for FR1

Configuration TEvaluate_out_SSB (ms) TEvaluate_in_SsB (ms)
no DRX Max(200, Ceil(10 x P) x Tssg) Max (100, Ceil(5 x P) X Tsss)
DRX cycles320ms Max (200, Ceil(15 x P) x Max (100, Ceil(7.5 x P) x Max(Torx, Tssg))
Max(Torx, Tsss))
DRX cycle>320ms Ceil(10 x P) x Torx Ceil(5 x P) x Torx
NOTE:  Tsss is the periodicity of the SSB configured for RLM. Torx is the DRX cycle length.

Table 8.1.2.2-2: Evaluation period Tevaluate out_sss and Tevaiuate_in_sss for FR2

Configuration TEvaluate_out_ssB (MS) TEvaluate_in_ssg (MS)
no DRX Max(200, Ceil(10 x P x N) x Tsss) Max(100, Ceil(5 x P x N) X Tssg)
DRX cycle<320ms Max(200, Ceil(15 x P x N) x Max (100, Ceil(7.5 x P x N) x Max(Torx, Tssg))
Max(Torx, TssB))
DRX cycle>320ms Ceil(10 x P x N) X Torx Ceil(5 x P x N) x Tpbrx
NOTE:  Tsss is the periodicity of the SSB configured for RLM. Tprx is the DRX cycle length.

8.1.2.3 Measurement restrictions for SSB based RLM

The UE is required to be capable of measuring SSB for RLM without measurement gaps. The UE is required to perform
the SSB measurements with measurement restrictions as described in the following clauses.

For FR1, when the SSB for RLM is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP
measurement,

- If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for RLM without any restriction;
- If SSB and CSI-RS have different SCS,

- If UE supports simultaneousRxDataSSB-DiffNumerology, UE shall be able to measure the SSB for RLM
without any restriction;

- If UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not
both SSB for RLM and CSI-RS. Longer measurement period for SSB based RLM is expected, and no
requirements are defined.

For FR2, when the SSB for RLM measurement on one CC is in the same OFDM symbol as CSI-RS for RLM, BFD,
CBD or L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to measure one of
but not both SSB for RLM and CSI-RS. Longer measurement period for SSB based RLM is expected, and no
requirements are defined.
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8.1.3 Requirements for CSI-RS based radio link monitoring

8.1.3.1 Introduction

The requirements in this clause apply for each CSI-RS based RLM-RS resource configured for PCell or PSCell,
provided that the CSI-RS configured for RLM is actually transmitted within UE active DL BWP during the entire
evaluation period specified in clause 8.1.3.2. UE is not expected to perform radio link monitoring measurements on the
CSI-RS configured as RLM-RS if the CSI-RS is not in the active TCI state of any CORESET configured in the UE
active BWP.

Table 8.1.3.1-1: PDCCH transmission parameters for out-of-sync evaluation

Attribute Value for BLER Configuration #0
DCI format 1-0
Number of control OFDM 5
symbols
Aggregation level (CCE) 8
Ratio of hypothetical PDCCH
RE energy to average CSI-RS 4dB
RE energy
Ratio of hypothetical PDCCH
DMRS energy to average 4dB
CSI-RS RE energy
Bandwidth (PRBSs) 48
Sub-carrier spacing (kHz) SCS of the active DL BWP
DMRS precoder granularity REG bundle size
REG bundle size 6
CP length Normal
Mapping from REG to CCE Distributed

Table 8.1.3.1-2: PDCCH transmission parameters for in-sync evaluation

Attribute Value for BLER Configuration #0

DCI payload size 1-0

Number of control OFDM 5

symbols

Aggregation level (CCE) 4

Ratio of hypothetical PDCCH

RE energy to average CSI-RS 0dB

RE energy

Ratio of hypothetical PDCCH

DMRS energy to average 0dB

CSI-RS RE energy

Bandwidth (PRBSs) 48

Sub-carrier spacing (kHz) SCS of the active DL BWP

DMRS precoder granularity REG bundle size

REG bundle size 6

CP length Normal

Mapping from REG to CCE Distributed
8.1.3.2 Minimum requirement

UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated
over the last Tevaivate out csi-rs MS period becomes worse than the threshold Qout_csi-rs Within Tevauate_out_csi-rs [MS]
evaluation period.

UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated
over the last Tevaluate_in_csi-rs MS period becomes better than the threshold Qin_csi-rs Within Tevaluate in_csi-rs [MS]
evaluation period.

- TEvaluate_out_Csl.RS and TEvaluate_in_Csl-RS are deﬂned |n Table 8132'1 fOI’ FR].
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- Tevaluate_out_csi-rs @Nd Tevaiuate_in_csi-rs are defined in Table 8.1.3.2-2 for FR2 with scaling factor N=1.

The requirements of Tevaluate_out_csi-rs @Nd Tevaivate_in_csi-rs @pply provided that the CSI-RS for RLM is not in a resource
set configured with repetition ON. The requirements do not apply when the CSI-RS resource in the active TCI state of
CORESET is the same CSI-RS resource for RLM and the TCI state information of the CSI-RS resource is not given,
wherein the TCI state information means QCL Type-D to SSB for L1-RSRP or CSI-RS with repetition ON.

For FR1,

1

1_YcsI-Rs’
MGRP

frequency or inter-RAT measurements, and these measurement gaps are overlapping with some but not all
occasions of the CSI-RS; and

- P= when in the monitored cell there are measurement gaps configured for intra-frequency, inter-

- P =1, when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
For FR2,

- P =1, when the RLM-RS resource is not overlapped with measurement gap and also not overlapped with SMTC
occasion.

1

_Tcsi-Rs’
MGRP

resource is not overlapped with SMTC occasion (Tcsi-rs < MGRP)

- P= when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS

1
1—__LCSI-RS
TsMTCperiod
resource is partially overlapped with SMTC occasion (Tcsi-rs < Tsmrcperiod)-

- P= , when the RLM-RS resource is not overlapped with measurement gap and the RLM-RS

- P = Psharing factor, When the RLM-RS resource is not overlapped with measurement gap and RLM-RS resource is
fully overlapped with SMTC occasion (Tcsi-rs = TsmTcperiod)-

1
1_Ycsi—rs ___TcsI-Rs
MGRP  TgmrCperiod
RLM-RS resource is partially overlapped with SMTC occasion (Tcsi-rs < Tsmrcperiod) and SMTC occasion is not

overlapped with measurement gap and

- p=

, when the RLM-RS resource is partially overlapped with measurement gap and the

- TSMTCperiod # MGRP or

- Tsmrcperiod = MGRP and Tcsirs < 0.5 X Tsmrcperiod

. p= Psharing factor
—  ,_Tcsi-Rrs
_MGRP ; ) ) ) )

resource is partially overlapped with SMTC occasion (Tcsi-rs < Tsmtcperiod) @and SMTC occasion is not

overlapped with measurement gap and Tsmrcperiod = MGRP and Tcsi.rs = 0.5 X Tsmrcperiod

when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS

1
1o Tcsi-rs
Min(MGRP.TsMTCperiod)

RLM-RS resource is partially overlapped with SMTC occasion (Tcsi-rs < Tsmtcperiod) @and SMTC occasion is
partially or fully overlapped with measurement gap

- p=

, when the RLM-RS resource is partially overlapped with measurement gap and the

. p= Psharing factor
—  _Tcsi-rs ?
MGRP

resource is fully overlapped with SMTC occasion (Tcsi-rs = Tsmrcperiod) @nd SMTC occasion is partially
overlapped with measurement gap (Tsmrcperiod < MGRP)

when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS

- Psharing factor = 1, if the RLM-RS resource outside measurement gap is

- not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each
consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB
symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure
is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving
carrier, and,
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- not overlapped by the RSSI symbols indicated by ss-RSS-Measurement and 1 data symbol before each RSSI
symbol indicated by ss-RSS-Measurement and 1 data symbol after each RSSI symbol indicated by ss-RSSI-
Measurement, given that ss-RSS-Measurement is configured.

Psharing factor = 3, Otherwise.
where,

If the high layer in TS 38.331 [2] signaling of smtc2 is present, Tsmrcperiod fTOllows smtc2; Otherwise
Tsmrcperiod follows smitcl. Tsmrcperiod IS the shortest SMTC period among all CCs in the same FR2 band,
provided the SMTC offset of all CCs in FR2 have the same offset.

Note: The overlap between CSI-RS for RLM and SMTC means that CSI-RS based RLM is within the SMTC
window duration.

Longer evaluation period would be expected if the combination of RLM-RS resource, SMTC occasion and
measurement gap configurations does not meet previous conditions.

The values of Moyt and Mi, used in Table 8.1.3.2-1 and Table 8.1.3.2-2 are defined as:

- Mou = 20 and M, = 10, if the CSI-RS resource configured for RLM is transmitted with higher layer CSI-RS
parameter density [6, clause 7.4.1] set to 3 and over the bandwidth = 24 PRBs.

Table 8.1.3.2-1: Evaluation period Tevaluate out_csi-rs 8Nd Tevaiuate_in_csi-rs for FR1

Configuration TEvaluate_out_CSI-RS (ms) TEvaluate_in_CSI-RS (ms)
no DRX Max(200, Ceil(MoutxP)XTcsi-rs) Max(100, Ceil(MinXP) X Tcsi-rs)
DRX < 320ms Max (200, Ceil(1.5xMoutxP)x Max(100, Ceil(1.5xMinxP)x Max(Torx, Tcsi-
Max(Torx, Tcsi-rs)) Rs))
DRX > 320ms Ceil(MoutxP) x Torx Ceil(MinxP) x Tprx
NOTE:  Tcsirs is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table
apply for Tcsirs equal to 5 ms, 10ms, 20 ms or 40 ms. Torx is the DRX cycle length.

Table 8.1.3.2-2: Evaluation period Tevaluate out_csi-rs 8Nd Tevaiuate_in_csi-rs for FR2

Configuration TEvaluate_out_CSI-RS (ms) TEvaluate_in_CSI-RS (ms)
no DRX Max(200, Ceil(MouxPxN)xTcsirs) | Max(100, Ceil(MinxPxN) x Tcsi-rs)
DRX < 320ms Max(200, Ceil(1.5%MoutxPxN)x Max (100, Ceil(1.5%xMinxPxN)x
Max(Torx, Tcsi-rs)) Max(Torx, Tcsi-rs))
DRX > 320ms Ceil(MoutxPxN) X Tprx Ceil(MinxPxN) x Tprx
NOTE:  Tcsirs is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for
Tcsi-rs equal to 5 ms, 10 ms, 20 ms or 40 ms. Torx is the DRX cycle length.

8.1.3.3 Measurement restrictions for CSI-RS based RLM

The UE is required to be capable of measuring CSI-RS for RLM without measurement gaps. The UE is required to
perform the CSI-RS measurements with measurement restrictions as described in the following clauses.

For both FR1 and FR2, when the CSI-RS for RLM is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-
RSRP measurement, UE is not required to receive CSI-RS for RLM in the PRBs that overlap with an SSB.

For FR1, when the SSB for RLM, BFD, CBD, or L1-RSRP measurement is within the active BWP and has same SCS
than CSI-RS for RLM, the UE shall be able to perform CSI-RS measurement without restrictions.

For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different
SCS than CSI-RS for RLM, the UE shall be able to perform CSI-RS measurement with restrictions according to its
capabilities:

- If the UE supports simultaneousRxDataSSB-DiffNumerology the UE shall be able to perform CSI-RS for RLM
measurement without restrictions.
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- If the UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not
both CSI-RS for RLM and SSB. Longer measurement period for CSI-RS based RLM is expected, and no
requirements are defined.

For FR1, when the CSI-RS for RLM is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-
RSRP measurement, UE shall be able to measure the CSI-RS for RLM without any restriction.

For FR2, when the CSI-RS for RLM measurement on one CC is in the same OFDM symbol as SSB for RLM, BFD, or
L1-RSRP measurement on the same CC or different CCs in the same band, or in the same symbol as SSB for CBD
measurement on the same CC or different CCs in the same band when beam failure is detected, UE is required to
measure one of but not both CSI-RS for RLM and SSB. Longer measurement period for CSI-RS based RLM is
expected, and no requirements are defined.

For FR2, when the CSI-RS for RLM measurement on one CC is in the same OFDM symbol as another CSI-RS for
RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band,

- In the following cases, UE is required to measure one of but not both CSI-RS for RLM and the other CSI-RS.
Longer measurement period for CSI-RS based RLM is expected, and no requirements are defined.

- The CSI-RS for RLM or the other CSI-RS in a resource set configured with repetition ON, or
- The other CSI-RS is configured in g1 and beam failure is detected, or
- The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE,

- Otherwise, UE shall be able to measure the CSI-RS for RLM without any restriction.

8.1.4 Minimum requirement at transitions

When the UE transitions between DRX and no DRX or when DRX cycle periodicity changes, for each RLM-RS
resource, for a duration of time equal to the evaluation period corresponding to the second mode after the transition
occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation period corresponding to the
first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the
second mode for each RLM-RS resource. This requirement shall be applied to both out-of-sync evaluation and in-sync
evaluation of the monitored cell.

When the UE transitions from a first configuration of RLM resources to a second configuration of RLM resources that
is different from the first configuration, for each RLM resource present in the second configuration, for a duration of
time equal to the evaluation period corresponding to the second configuration after the transition occurs, the UE shall
use an evaluation period that is no less than the minimum of evaluation periods corresponding to the first configuration
and the second configuration. Subsequent to this duration, the UE shall use an evaluation period corresponding to the
second configuration for each RLM resource present in the second configuration. This requirement shall be applied to
both out-of-sync evaluation and in-sync evaluation of the monitored cell.

When the UE transitions from a first configuration of active TCI state of the CORESET to a second configuration of
active TCI state of the CORESET, for each CSI-RS for RLM present in the second configuration, the UE shall use an
evaluation period corresponding to the second configuration from the time of transition. This requirement shall be
applied to both out-of-sync evaluation and in-sync evaluation of the monitored cell.

8.1.5 Minimum requirement for UE turning off the transmitter

The transmitter power of the UE in the monitored cell shall be turned off within 40ms after expiry of T310 timer as
specified in TS 38.331 [2].

8.1.6 Minimum requirement for L1 indication

When the downlink radio link quality on all the configured RLM-RS resources is worse than Qoy, layer 1 of the UE
shall send an out-of-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the out-of-sync
indications as specified in TS 38.331 [2].

When the downlink radio link quality on at least one of the configured RLM-RS resources is better than Qin, layer 1 of
the UE shall send an in-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the in-sync
indications as specified in TS 38.331 [2].
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The out-of-sync and in-sync evaluations for the configured RLM-RS resources shall be performed as specified in clause
5in TS 38.213 [3]. Two successive indications from layer 1 shall be separated by at least T indication_interval-

When DRX is not used Tindication_interval 1S Max(10ms, Trim-rs,m), Where Tromm iS the shortest periodicity of all
configured RLM-RS resources for the monitored cell, which corresponds to Tssg specified in clause 8.1.2 if the RLM-
RS resource is SSB, or Tcsi-rs specified in clause 8.1.3 if the RLM-RS resource is CSI-RS.

In case DRX is used, Tingication_interval IS Max(10ms, 1.5 x DRX_cycle_length, 1.5 X Trum-rsm) if DRX cycle_length is
less than or equal to 320ms, and Tindication_interval IS DRX_cycle_length if DRX cycle_length is greater than 320ms. Upon
start of T310 timer as specified in TS 38.331 [2], the UE shall monitor the configured RLM-RS resources for recovery
using the evaluation period and layer 1 indication interval corresponding to the no DRX mode until the expiry or stop of
T310 timer.

8.1.7 Scheduling availability of UE during radio link monitoring
When the reference signal to be measured for RLM has different subcarrier spacing than PDSCH/PDCCH or is on

frequency range 2, there are restrictions on the scheduling availability as described in the following clauses.

8.1.7.1 Scheduling availability of UE performing radio link monitoring with a same
subcarrier spacing as PDSCH/PDCCH on FR1

There are no scheduling restrictions due to radio link monitoring performed with a same subcarrier spacing as
PDSCH/PDCCH on FR1.

8.1.7.2 Scheduling availability of UE performing radio link monitoring with a different
subcarrier spacing than PDSCH/PDCCH on FR1

For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling
availability due to radio link monitoring based on SSB as RLM-RS. For UEs which do not support
simultaneousRxDataSSB-DiffNumerol ogy [14] the following restrictions apply due to radio link monitoring based on
SSB as RLM -RS.

- The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for tracking
or CSI-RS for CQI on SSB symbols to be measured for radio link monitoring.

When intra-band carrier aggregation in FR1 is performed, the scheduling restrictions on FR1 serving PCell or PSCell
applies to all serving cells in the same band on the symbols that fully or partially overlap with the restricted symbols.
When inter-band carrier aggregation within FR1 is performed, there are no scheduling restrictions on FR1 serving
cell(s) in the bands due to radio link monitoring performed on FR1 serving PCell or PSCell in different bands.
8.1.7.3 Scheduling availability of UE performing radio link monitoring on FR2

The following scheduling restriction applies due to radio link monitoring on an FR2 serving PCell and/or PSCell.

- If the RLM-RS is CSI-RS which is type-D QCLed with active TCI state for PDCCH or PDSCH, and the CSI-RS
is not in a CSI-RS resource set with repetition ON,

- There are no scheduling restrictions due to radio link monitoring based on the CSI-RS.
- Otherwise

- The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for
tracking or CSI-RS for CQI on RLM-RS symbols to be measured for radio link monitoring.

When intra-band carrier aggregation in FR2 is performed, the scheduling restrictions on FR2 serving PCell or PSCell
applies to all serving cells in the same band on the symbols that fully or partially overlap with restricted symbols.

For FR2, if following conditions are met,

- UE has been notified about system information update through paging,
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- The gap between UE’s reception of PDCCH that UE monitors in the Type2-PDCCH CSS set and that notifies
system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2
slots,

For the SSB for RLM and CORESET for RMSI scheduling multiplexing patterns 3, UE is expected to receive the
PDCCH that UE monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be
measured for RLM; and

For the SSB for RLM and CORESET for RMSI scheduling multiplexing patterns 2, UE is expected to receive PDSCH
that corresponds to the PDCCH that UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for
RLM.

8.1.7.4 Scheduling availability of UE performing radio link monitoring on FR1 or FR2
in case of FR1-FR2 inter-band CA and NR-DC

There are no scheduling restrictions on FR1 serving cell(s) due to radio link monitoring performed on FR2 serving
PCell and/or PSCell.

There are no scheduling restrictions on FR2 serving cell(s) due to radio link monitoring performed on FR1 serving
PCell and/or PSCell.

NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG are in FR1 and all serving cells in SCG
are in FR2.

8.2 Interruption

8.2.1 EN-DC Interruption

8.2.1.1 Introduction

This clause contains the requirements related to the interruptions on PSCell, and SCell, when
E-UTRA PCell transitions between active and non-active during DRX, or
E-UTRA PCell transitions from non-DRX to DRX, or
E-UTRA SCell in MCG or SCell in SCG is added or released, or
E-UTRA SCell in MCG or SCell in SCG is activated or deactivated, or
measurements on SCC with deactivated SCell in either E-UTRA MCG or NR SCG, or
a supplementary UL carrier or an UL carrier is configured or de-configured, or
UL/DL BWP is switched on PSCell or SCell in SCG.

The requirements shall apply for E-UTRA-NR DC with an E-UTRA PCell.

This clause contains interruptions where victim cell is PSCell or SCell belonging to SCG. Requirements for
interruptions requirements when the victim cell is E-UTRA PCell or E-UTRA SCell belonging to MCG are specified in
TS 36.133 [15].

For a UE which does not support per-FR measurement gaps, interruptions to the PSCell or activated SCG SCells may
be caused by EUTRA PCell, EUTRA SCells or SCells on any frequency range. For UE which support per-FR gaps,
interruptions to the PSCell or activated SCG SCells may be caused by EUTRA PCell, EUTRA SCells or SCells on the
same frequency range as the victim cell.
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8.2.1.2 Requirements

8.2.1.21 Interruptions at transitions between active and non-active during DRX

Interruption on PSCell and the activated SCell if configured due to E-UTRA PCell transitions between active and non-
active druing DRX when PSCell or SCell is in non-DRX are allowed with up to 1% probability of missed ACK/NACK
when the configured E-UTRA PCell DRX cycle is less than 640 ms, and 0.625% probability of missed ACK/NACK is
allowed when the configured E-UTRA PCell DRX cycle is 640 ms or longer. Each interruption shall not exceed X slot
as defined in table 8.2.1.2.1-1.

Table 8.2.1.2.1-1: Interruption length X at transition between active and non-active during DRX

u NR Slot Interruption length X (slots
length (ms) Sync Async

0 1 1 2

1 0.5 1 2

2 0.25 3

3 0.125 5

When both E-UTRA PCell and PSCell are in DRX, no interruption is allowed.

8.2.1.2.2 Interruptions at transitions from non-DRX to DRX

Interruption on PSCell and the activated SCell if configured due to E-UTRA PCell transitions from non-DRX to DRX
when PSCell or SCell is in non-DRX shall not exceed X slot as defined in table 8.2.1.2.1-1.

When PSCell and the activated SCell are in DRX, no interruption due to E-UTRA PCell transitions from non-DRX to
DRX is allowed.

8.2.1.2.3 Interruptions at SCell addition/release
The requirements in this clause shall apply for the UE configured with PSCell.
When one E-UTRA SCell in MCG is added or released:

- the UE is allowed an interruption on any active serving cell in SCG:

- of up to X1 slot, if the active serving cell is not in the same band as any of the E-UTRA SCells being added
or released, or

- of up to max{Y1 slot + Tsmrc_duraion, MS} if the active serving cells are in the same band as any of the E-
UTRA SCells being added or released, provided the cell specific reference signals from the active serving
cells and the E-UTRA SCells being added or released are available in the same slot, where Tsmrc_duration IS the
longest SMTC duration among all above active serving cells in SCG;

Where X1 and Y1 are specified in Table 8.2.1.2.3-1.
When one SCell in SCG is added or released:
- the UE is allowed an interruption on any active serving cell in SCG:

- of up to X1 slot, if the active serving cell is not in the same band as any of the SCells being added or
released, or

- of up to Y1 slot + Tsmrc_auration if the active serving cells are in the same band as any of the SCells being
added or released, provided the cell specific reference signals from the active serving cells and the SCells
being added or released are available in the same slot, where, Tswmrc_duration IS

- the longest SMTC duration among all above active serving cells in SCG and the SCell being added when
one SCell is added;

- the longest SMTC duration among all above active serving cells in SCG when one SCell is released.
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Where X1 and Y1 are specified in Table 8.2.1.2.3-2.

Table 8.2.1.2.3-1: Interruption length X1 and Y1 at E-UTRA SCell addition/Release

NR Slot Interruption length X1 Interruption length Y1 (slots)
H length (slots)
(ms) Sync Async Sync Async
0 1 1 2 1 2
1 0.5 2 3 2 3
2 0.25 5
3 0.125 N/A N/A

Table 8.2.1.2.3-2: Interruption length X1 and Y1 at SCell addition/Release

NR Slot Interruption length X1 (slots) Interruption length Y1 (slots)
length
H (ms) of
victim
cell
0 1 1 1
1 0.5 2 2
2 0.25 Both aggressor cell and 4 4
victim cell are on FR2
Either aggressor cell or 5
victim cell is on FR1
3 0.125 Aggressor cell is on FR2 8 8
Aggressor cell is on FR1 9

8.2.1.2.4 Interruptions at SCell activation/deactivation
The requirements in this clause shall apply for the UE configured with PSCell and one SCell.
When one E-UTRA SCell in MCG is activated or deactivated:

- the UE is allowed an interruption on any active serving cell in SCG:

- of up to X2 slot, if the active serving cell is not in the same band as any of the E-UTRA SCells being
activated or deactivated, or

- of up to max{Y2 slot + Tsmrc_duration, MS} if the active serving cells are in the same band as any of the E-
UTRA SCells being activated or deactivated, provided the cell specific reference signals from the active
serving cells and the E-UTRA SCells being activated or deactivated are available in the same slot, where
Tsmrc_duration 1S the longest SMTC duration among all above active serving cells in SCG.

Where X2 and Y2 are specified in Table 8.2.1.2.4-1.
When one SCell in SCG is activated or deactivated:
- an interruption on any serving cell in SCG:

- of up to X2 slot, if the active serving cell is not in the same band as any of the SCells being activated or
deactivated, or

- of up to Y2 slot + Tsmrc_auration if the active serving cells are in the same band as any of the SCells being
activated or deactivated, provided the cell specific reference signals from the active serving cells and the
SCells being activated or deactivated are available in the same slot, where, Tsmrc_duration IS

- the longest SMTC duration among all above active serving cells in SCG and the SCell being activated
when one SCell is activated;

- the longest SMTC duration among all above active serving cells in SCG when one SCell is deactivated.

Where X2 and Y2 are specified in Table 8.2.1.2.4-2.
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NR Slot Interruption length X2 Interruption length Y2 (slots)
pe’ length (slots)
(ms) Sync Async Sync Async
0 1 1 2 1 2
1 0.5 1 2 1 2
2 0.25 3 2 3
3 0.125 5 N/A N/A

Table 8.2.1.2.4-2: Interruption length X2 and Y2 at SCell activation/deactivation

NR Slot Interruption length X2 (slots) Interruption length Y2
H length (ms) (slots)
of victim cell
0 1 1 1
1 0.5 1 1
2 0.25 Both aggressor cell and victim 2 2
cell are on FR2
Either aggressor cell or victim 3
cellis on FR1
3 0.125 Aggressor cell is on FR2 4 4
Aggressor cell is on FR1 5
8.2.1.25 Interruptions during measurements on SCC
8.2.1.251 Interruptions during measurements on deactivated NR SCC

Interruption on PSCell and other activated NR SCell(s) during measurement on the deactivated NR SCC shall meet
requirements in clause 8.2.2.2.3, where the term PCell in clause 8.2.2.2.3 shall be deemed to be replaced with PSCell.

8.2.1.25.2 Interruptions during measurements on deactivated E-UTRAN SCC

When one E-UTRA SCell in MCG is deactivated, the UE is allowed due to measurements on the E-UTRA SCC with
the deactivated E-UTRA SCell:

- aninterruption on PSCell or any activated SCell with up to 0.5% probability of missed ACK/NACK when any
of the configured measCycleSCell [15] for the deactivated E-UTRA SCells is 640 ms or longer.

- an interruption on PSCell or any activated SCell with up to 0.5% probability of missed ACK/NACK regardless
of the configured measCycleSCell [15] for the deactivated E-UTRA SCells if indicated by the network using IE
allowlnterruptions [15].

Each interruption shall not exceed

- X3slat, if the PSCell or activated SCell is not in the same band as the E-UTRA deactivated SCC being
measured, or

- Y3slot + SMTC duration, if the PSCell or activated SCell is in the same band as the E-UTRA deactivated

SCC being measured, provided the cell specific reference signals from the PSCell or activated SCell and the
E-UTRA deactivated SCC being measured are available in the same slot.

Table 8.2.1.2.5.2-1: Interruption length X3 and Y3 at measurements on deactivated E-UTRA SCC

NR Slot Interruption length X3 Interruption length Y3 (slots)
H length (slots)
(ms) Sync Async Sync Async
0 1 1 2 1 2
1 0.5 1 2 1 2
2 0.25 3 2 3
3 0.125 5 N/A N/A
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8.2.1.2.6 Interruptions at UL carrier RRC reconfiguration

The requirements in this clause shall apply when a supplementary UL carrier or an UL carrier is configured or de-
configured in NR non-standalone operation as defined in TS 38.331 [2].

When an UL carrier or supplementary UL carrier is configured or de-configured, an interruption of up to X4 slot, is

allowed during the RRC reconfiguration procedure [2] on E-UTRA PCell, all activated E-UTRA SCells, PSCell and all
activated SCells within the same FR as the reconfigured uplink carrier. The interruption is for both uplink and downlink
of E-UTRA PCell, all activated E-UTRA SCells, PSCell and all activated SCells within the same FR as the configured
or de-configured UL.

Table 8.2.1.2.6-1: Interruption length X4 at UL carrier RRC reconfiguration

NR Slot Interruption length X4
H length (ms) (slots)
Sync Async
0 1 1 2
1 0.5 2 3
2 0.25 5
3 0.125 9

8.2.1.2.7 Interruptions due to Active BWP switching Requirement

The requirements for DCI-based and timer-based BWP switches in this clause only apply to the case that the BWP
switch is performed on a single CC.

When UE receives a DCI indicating UE to switch its active BWP involving changes in any of the parameters listed in
Table 8.2.1.2.7-2, the UE is allowed to cause interruption of up to X slot to other active serving cells if the UE is not
capable of per-FR gap, or if the BWP switching involves SCS changing. When the BWP switch imposes changes in any
of the parameters listed in Table 8.2.1.2.7-2 and the UE is capable of per-FR gap, the UE is allowed to cause
interruption of up to X slot to other active serving cells in the same frequency range wherein the UE is performing BWP
switching. X is defined in Table 8.2.1.2.7-1. The starting time of interruption is only allowed within the BWP switching
delay Teweswitchpelay @s defined in clause 8.6.2. Interruptions are not allowed during BWP switch involving any other
parameter change.

When a BWP timer bwp-InactivityTimer defined in TS 38.331 [2] expires, UE is allowed to cause interruption of up to
X slot to other active serving cells due to switching its active BWP involving changes in any of the parameters listed in
Table 8.2.1.2.7-2 if the UE is not capable of per-FR gap, or if the BWP switching involves SCS changing. When the
BWP switch imposes changes in any of the parameters listed in Table 8.2.1.2.7-2 and the UE is capable of per-FR gap,
the UE is allowed to cause interruption of up to X slot to other active serving cells in the same frequency range wherein
the UE is performing BWP switching. X is defined in Table 8.2.1.2.7-1. The starting time of interruption is only
allowed within the BWP switching delay Tewepswitchelay S defined in clause 8.6.2. Interruptions are not allowed during
BWP switch involving any other parameter change.

When UE receives an RRC reconfiguration that only requests UE to switch its active BWP on one single CC, the UE is
allowed to cause interruption of up to X slot to other active serving cells due to switching its active BWP involving
changes in any of the parameters listed in Table 8.2.1.2.7-2 if the UE is not capable of per-FR gap, or if the BWP
switching involves SCS changing. When the BWP switch imposes changes in any of the parameters listed in

Table 8.2.1.2.7-2 and the UE is capable of per-FR gap, the UE is allowed to cause interruption of up to X slot to other
active serving cells in the same frequency range wherein the UE is performing BWP switching. X is defined in

Table 8.2.1.2.7-1. The interruption is only allowed within the delay Trrcprocessingdelay + T Bwpswitchbelayrre defined in
clause 8.6.3.
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Table 8.2.1.2.7-1: interruption length X

NR Slot Interruption length X
H length (ms) (slots)
0 1 1
1 0.5 1
2 0.25 3
3 0.125 5
Notel:  void

Table 8.2.1.2.7-2: Parameters which cause interruption other than SCS

Parameters Comment
locationAndBandwidth
nrofSRS-Ports

From TS 38.331 [2]

8.2.2 SA: Interruptions with Standalone NR Carrier Aggregation

8.22.1 Introduction
This clause contains the requirements related to the interruptions on PCell and activated SCell if configured, when
up to 7 SCells are configured, de-configured, activated or deactivated, or
a supplementary UL carrier or an UL carrier is configured or de-configured, or
measurements on SCC with deactivated SCell in NR SCG, or
UL/DL BWP is switched on PCell or SCell.

Note: interruptions at SCell addition/release, activation/deactivation and during measurements on SCC may not
be required by all UEs.

The interruptions shall not interrupt RRC signalling or ACK/NACKS related to RRC reconfiguration procedure [2] for
SCell addition/release or MAC control signalling [17] for SCell activation/deactivation command.

This clause additionally contains requirements related to interruptions at inter-frequency SFTD between PCell in FR1
and neighbour cell in FR2.

For a UE which does not support per-FR measurement gap, interruptions to the PCell and activated SCell may be
caused by SCells on any frequency range. For a UE which supports per-FR gap, interruptions to PCell and activated
SCell may be caused by SCells on the same frequency range as the victim cell.

8.2.2.2 Requirements

8.2.2.2.1 Interruptions at SCell addition/release

When any number of SCells between one and 7 is added or released using the same RRCConnectionReconfiguration
message as defined in TS 38.331 [2], the UE is allowed an interruption on any active serving cell during the RRC
reconfiguration procedure as follows:

- aninterruption on any active serving cell:

- of up to the duration shown in table 8.2.2.2.1-1, if the active serving cell is not in the same band as any of the
SCells being added or released, or

- of up to the duration shown in table 8.2.2.2.1-2, if the active serving cells are in the same band as any of the
SCells being added or released, provided the cell specific reference signals from the active serving cells and
the SCells being added or released are available in the same slot.
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8.2.2.2.2

Table 8.2.2.2.1-1: Interruption duration for SCell addition/release for inter-band CA

NR Slot Interruption length (slots)
H length (ms)
of victim cell
0 1 1
1 0.5 2
2 0.25 Both aggressor cell and 4
victim cell are on FR2
Either aggressor cell or 5
victim cell is on FR1
3 0.125 Aggressor cell is on FR2 8
Aggressor cell is on FR1 9

Table 8.2.2.2.1-2: Interruption duration for SCell addition/release for intra-band CA

NR Slot Interruption length (slot)
H length
(ms)
0 1 1 + Tswmrc_duration * Nssllélzframe'ﬂ
1 0.5 2+ TSMTC_duration * N:llé?frame'#
2 0.25 4 + Tsmtc_duration * Nssllélzframe'ﬂ
3 0.125 8 + TSMTC_duration * N:llé?frame'#

NOTE 1: Tsmrc_duration measured in subframes is
- the longest SMTC duration among all
above active serving cells and the SCell
being added when one SCell is added;
- the longest SMTC duration among all
active serving cells in the same band when
one SCell is released.

NOTE 2: No"™"** js as defined in TS 38.211 [6].

Interruptions at SCell activation/deactivation

When an intra-band SCell is activated or deactivated as defined in TS 37.340 [17], the UE is allowed

- an interruption on any active serving cell:

of up to the duration shown in table 8.2.2.2.2-1, if the active serving cell is not in the same band as any of the
SCells being activated or deactivated, or

of up to the duration shown in table 8.2.2.2.2-2, if the active serving cells are in the same band as any of the
SCells being activated or deactivated provided the cell specific reference signals from the active serving cells
and the SCells being activated or deactivated are available in the same slot.

Table 8.2.2.2.2-1: Interruption duration for SCell activation/deactivation for inter-band CA

NR Slot Interruption length (slots)
H length (ms)
of victim cell
0 1 1
1 0.5 1
2 0.25 Both aggressor cell and 2
victim cell are on FR2
Either aggressor cell or 3
victim cell is on FR1
3 0.125 Aggressor cell is on FR2 4
Aggressor cell is on FR1 5
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Table 8.2.2.2.2-2: Interruption duration for SCell activation/deactivation for intra-band CA

NR Slot
length (ms)

Interruption length (slots)

subframe,
1 1 + TswmTc_duration *N, H

slot
0.5 1 + Tswmrc_duration *

Nsubframe,u
0.25

2 + TsmTc_duration *

slot
0.125 4 + TSMTC_duration *

NOTE 2:

subframe,
Nslott)f H
subframe,
Nslot H
Tsmtc_duraon measured in subframes is
- the longest SMTC duration among all above active
serving cells and the SCell being activated when
one SCell is activated;
- the longest SMTC duration among all active
serving cells in the same band when one SCell is
deactivated.

ySuframe,u is as defined in TS 38.211 [6].

slot

8.2.2.2.3

Interruptions during measurements on deactivated SCC

Interruptions on PCell or activated SCell(s) due to measurements when an SCell is deactivated are allowed with up to
0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer.

- If the PCell or activated SCell(s) is not in the same band as the deactivated SCell, the UE is only allowed to
cause interruptions on PCell or activated SCell(s) immediately before and immediately after an SMTC. Each

interruption shall not exceed requirement in Table 8.2.2.2.2-1.

- If the PCell or activated SCell(s) is in the same band as the deactivated SCell, the UE is only allowed to cause an
interruption on PCell or activated SCell(s) no earlier than X slots before Tsmrc_duration @nd no later than X slots
after Tswmrc_duration, provided the cell specific reference signals from the active serving cells and the deactivated
SCell are available in the same slot, where X and Tswmrc_guration are given by Table 8.2.2.2.3-1. The interruption
shall not exceed requirements in Table 8.2.2.2.3-1.

Table 8.2.2.2.3-1: Interruption duration for measurement on deactivated SCell for intra-band CA

u NR Slot X (slots) Interruption length (slots)
length (ms)

0 1 1 2 + TsmTc_duration * Nssllélzframe'ﬂ

1 0.5 1 2 + TsMTC_duration * N:lléltjframe’“

2 0.25 2 4 + TsmTc_duration * Nssllélzframe'ﬂ

3 0.125 4 8 + TsmTc_duration * N:lléltjframe’“

subframe,u .
slot

NOTE 1: Tswmrc_duraion measured in subframes is the longest SMTC duration among
all above active serving cells and the deactivated SCell to be measured,;

NOTE 2: N is as defined in TS 38.211 [6].

8.2.2.24

Interruptions at UL carrier RRC reconfiguration

The requirements in this clause shall apply when a supplementary UL carrier or an UL carrier is configured or de-
configured in NR standalone carrier aggregation as defined in TS 38.331 [2].

When an UL carrier or supplementary UL carrier is configured or de-configured, an interruption of up to the duration
shown in table 8.2.2.2.4-1, is allowed during the RRC reconfiguration procedure [2] on PCell and all activated SCells
within the same FR as the reconfigured uplink carrier. The interruption is for both uplink and downlink of PCell and all
the activated SCells within the same FR as the configured or de-configured UL.
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Table 8.2.2.2.4-1: Interruption duration for UL carrier RRC reconfiguration

NR Slot Interruption length
H length (slots)
(ms)
0 1 1
1 0.5 2
2 0.25 4
3 0.125 8
8.2.2.2.5 Interruptions due to Active BWP switching Requirement

The requirements for DCI-based and timer-based BWP switches in this clause only apply to the case that the BWP
switch is performed on a single CC.

When UE receives a DCI indicating UE to switch its active BWP involving changes in any of the parameters listed in
Table 8.2.2.2.5-2, the UE is allowed to cause interruption of up to X slot to other active serving cells if the UE is not
capable of per-FR gap, or if the BWP switching involves SCS changing. When the BWP switch imposes changes in any
of the parameters listed in Table 8.2.2.2.5-2 and the UE is capable of per-FR gap the UE is allowed to cause interruption
of up to X slot to other active serving cells in the same frequency range wherein the UE is performing BWP switching.
X is defined in Table 8.2.2.2.5-1. The starting time of interruption is only allowed within the BWP switching delay
Teweswitchelay @S defined in clause 8.6.2. Interruptions are not allowed during BWP switch involving any other parameter
change.

When a BWP timer bwp-InactivityTimer defined in TS 38.331 [2] expires, UE is allowed to cause interruption of up to
X slot to other active serving cells due to switching its active BWP involving changes in any of the parameters listed in
Table 8.2.2.2.5-2 if the UE is not capable of per-FR gap, or if the BWP switching involves SCS changing. When the
BWP switch imposes changes in any of the parameters listed in Table 8.2.2.2.5-2 and the UE is capable of per-FR gap,
the UE is allowed to cause interruption of up to X slot to other active serving cells in the same frequency range wherein
the UE is performing BWP switching. X is defined in Table 8.2.2.2.5-1. The starting time of interruption is only
allowed within the BWP switching delay Tewepswitchelay S defined in clause 8.6.2. Interruptions are not allowed during
BWP switch involving any other parameter change.

When UE receives an RRC reconfiguration that only requests UE to switch its active BWP on one single CC, the UE is
allowed to cause interruption of up to X slot to other active serving cells due to switching its active BWP involving
changes in any of the parameters listed in Table 8.2.2.2.5-2 if the UE is not capable of per-FR gap, or if the BWP
switching involves SCS changing. When the BWP switch imposes changes in any of the parameters listed in

Table 8.2.2.2.5-2 and the UE is capable of per-FR gap, the UE is allowed to cause interruption of up to X slot to other
active serving cells in the same frequency range wherein the UE is performing BWP switching. X is defined in

Table 8.2.2.2.5-1. The interruption is only allowed within the delay Trrcprocessingbelay + Tewpswitchpelayrre defined in
clause 8.6.3.

Table 8.2.2.2.5-1: Interruption length X

NR Slot Interruption length X
H length (ms) (slots)
0 1 1
1 05 1
2 0.25 3
3 0.125 5
Notel:  void

Table 8.2.2.2.5-2: Parameters which cause interruption other than SCS

Parameters Comment
|ocationAndBandwidth
nrofSRS-Ports

From TS 38.331 [2]
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8.2.2.2.6 Interruptions at inter-frequency SFTD measurement

The requirements in this clause concern interruptions on PCell, as well as on activated SCells in MCG, when the UE is
performing SFTD measurements on inter-frequency neighbour cell(s). The following requirements apply when no
PSCell is configured.

For a UE with per-FR gap capability:
- for neighbour cell in FR1:

- the percentage of interrupted slots on uplink and downlink on FR1 serving cells during the SFTD
measurement period Tmeasure_srro1 SPecified in Clause 9.3.8 shall not exceed the percentages specified in
Table 8.2.2.2.6-1. No interruption is allowed on FR2 serving cells.

- the length of each interruption on FR1 serving cells shall not exceed the number of slots specified in Table
8.2.2.2.6-2.

- for neighbour cell in FR2:

- the percentage of interrupted slots on uplink and downlink on FR2 serving cells during the SFTD
measurement period Tmeasure_srro1 SPecified in Clause 9.3.8 shall not exceed the percentages specified in
Table 8.2.2.2.6-1. No interruption is allowed on FR1 serving cells.

- the length of each interruption on FR2 serving cells shall not exceed the number of slots specified in Table
8.2.2.2.6-2.

For a UE with per-UE gap capability:
- for neighbour cell in FR1 or FR2:

- the percentage of interrupted slots on uplink and downlink on FR1 and FR2 serving cells during the SFTD
measurement period Tmeasure_sFrp1 SPecified in Clause 9.3.8 shall not exceed the percentages specified in
Table 8.2.2.2.6-1.

- the length of each interruption on FR1 and FR2 serving cells shall not exceed the number of slots specified in
Table 8.2.2.2.6-2.

Table 8.2.2.2.6-1: Requirements on maximum percentage of interrupted slots in serving cell in inter-
frequency SFTD

SFTD Serving Neighbour cell SMTC periodicity

configuration cell u 5ms 10ms 20ms 40ms 80ms 160ms

With RSRP 0
report ; 8.4% 6.3% 8.4% 6.3% 5.3% 4.7%

3

Without RSRP 0
report % 11.4% | 8.6% 7.9% 6.8% 6.3% 6.0%

3

Table 8.2.2.2.6-2: Interruption duration for FR1 serving cell in inter-frequency SFTD with neighbour

cell in FR1

w

NR Slot
length
(ms)

Interruption length
(slots)

1

0.5

0.25

WIN|RL|O

0.125

QOB IN|F-
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Table 8.2.2.2.6-3: Void

Table 8.2.2.2.6-4: Void

8.2.3 NE-DC Interruptions

8.23.1 Introduction

This clause contains the requirements related to the interruptions on PCell and SCell, when
E-UTRA PSCell transitions between active and non-active during DRX, or
E-UTRA PSCell transitions from non-DRX to DRX, or
E-UTRA PSCell/SCell in SCG or SCell in MCG is added or released, or
E-UTRA PSCell/SCell in SCG or SCell in MCG is activated or deactivated, or
measurements on SCC with deactivated SCell in either E-UTRA SCG or NR MCG or
PUSCH/PUCCH carrier configuration and deconfiguration in NR MCG, or
UL/DL BWP is switched on PCell or SCell in MCG.

The requirements shall apply for NE-DC with an NR PCell.

This clause contains interruptions where victim cell is PCell or SCell belonging to MCG. Requirements for
interruptions requirements when the victim cell is E-UTRA PSCell or E-UTRA SCell belonging to SCG are specified in
TS 36.133 [15].

For a UE which does not support per-FR measurement gap, interruptions to the PCell, E-UTRA PSCell or activated
MCG SCells may be caused by EUTRA PSCell, EUTRA SCells or SCells on any frequency range. For UE which
support per-FR gap, interruptions to the PCell, E-UTRA PSCell or activated MCG SCells may be caused by EUTRA
PSCell, EUTRA SCells or SCells on the same frequency range as the victim cell.

8.2.3.2 Requirements

8.23.2.1 Interruptions at transitions between active and non-active during DRX

Interruption on PCell and the activated SCell if configured due to E-UTRA PSCell transitions between active and non-
active druing DRX when PCell or SCell is in non-DRX are allowed with up to 1% probability of missed ACK/NACK
when the configured E-UTRA PSCell DRX cycle is less than 640 ms, and 0.625% probability of missed ACK/NACK is
allowed when the configured E-UTRA PCell DRX cycle is 640 ms or longer. Each interruption shall not exceed X slot
as defined in table 8.2.3.2.1-1.

Table 8.2.3.2.1-1: Interruption length X at transition between active and non-active during DRX

NR slot Interruption length X
H length (ms) (slots)
Sync Async
0 1 1 2
1 0.5 1 2
2 0.25 3
3 0.125 5

When both PCell and E-UTRA PSCell are in DRX, no interruption is allowed.

8.2.3.2.2 Interruptions at transitions from non-DRX to DRX

Interruption on PCell and the activated SCell if configured due to E-UTRA PSCell transitions from non-DRX to DRX
when PCell or SCell is in non-DRX shall not exceed X slot as defined in table 8.2.3.2.1-1.
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8.2.3.2.3 Interruptions at PSCell/SCell addition/release
The requirements in this clause shall apply for the UE configured with E-UTRA PSCell.
When one E-UTRA PSCell/SCell in SCG is added or released:

- the UE is allowed an interruption on any active serving cell in MCG:

- of up to X1 slots, if the active serving cell is not in the same band as any of the E-UTRA PSCell/SCells being
added or released, or

- of up to max{Y1 slots+ Tsmrc_duration, 5MS} if the active serving cells are in the same band as any of the E-
UTRA PSCell/SCells being added or released, provided the cell specific reference signals from the active
serving cells and the E-UTRA PSCell/SCells being added or released are available in the same slot, where
Tsmrc_duration 1S the longest SMTC duration among all above activated serving cells in MCG;

Where X1 and Y1 are specified in Table 8.2.3.2.3-1.
When one SCell in MCG is added or released:
- the UE is allowed an interruption on any activated serving cell in MCG:

- of up to X1 slots, if the active serving cell is not in the same band as any of the SCells being added or
released, or

- of up to Y1 slots + Tsmrc_auration if the active serving cells are in the same band as any of the SCells being
added or released, provided the cell specific reference signals from the active serving cells and the SCells
being added or released are available in the same slot, where, Tsmrc_duration IS

- the longest SMTC duration among all above active serving cells in MCG and the SCell being added when
one SCell is added;

- the longest SMTC duration among all above active serving cells in MCG when one SCell is released.

Where X1 and Y1 are specified in Table 8.2.3.2.3-2.

Table 8.2.3.2.3-1: Interruption length X1 and Y1 at E-UTRA PSCell/SCell addition/release

NR Slot Interruption length X1 Interruption length Y1 (slots)
H length (slots)
(ms) Sync Async Sync Async
0 1 1 2 1 2
1 0.5 2 3 2 3
2 0.25 5 4 5
3 0.125 9 N/A N/A

Table 8.2.3.2.3-2: Interruption length X1 and Y1 at SCell addition/Release

NR Slot Interruption length X1 (slots) Interruption length Y1 (slots)
length
(ms) of
victim
cell
1 1 1
0.5 2 2
0.25 Both aggressor cell and 4 4
victim cell are on FR2
Either aggressor cell or 5
victim cell is on FR1
0.125 Aggressor cell is on FR2 8 8
Aggressor cell is on FR1 9
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8.2.3.24 Interruptions at SCell activation/deactivation

The requirements in this clause shall apply for the UE configured with E-UTRA PSCell and one SCell.
When one E-UTRA SCell in SCG is activated or deactivated:
- the UE is allowed an interruption on any active serving cell in MCG:

- of up to X2 slots, if the active serving cell is not in the same band as any of the E-UTRA SCells being
activated or deactivated, or

- of up to max{Y2 slots + Tsmrc_duration, 5MS} if the active serving cells are in the same band as any of the E-
UTRA SCells being activated or deactivated, provided the cell specific reference signals from the active
serving cells and the E-UTRA SCells being activated or deactivated are available in the same slot, where
Tsmrc_duration 1S the longest SMTC duration among all above active serving cells in MCG.

Where X2 and Y2 are specified in Table 8.2.3.2.4-1.
When one SCell in MCG is activated or deactivated:
- the UE is allowed an interruption on any serving cell in MCG:

- of up to X2 slots, if the active serving cell is not in the same band as any of the SCells being activated or
deactivated, or

- of up to Y2 slots + Tsmrc_auration if the active serving cells are in the same band as any of the SCells being
activated or deactivated, provided the cell specific reference signals from the active serving cells and the
SCells being activated or deactivated are available in the same slot, where, Tsmrc_duration IS

- the longest SMTC duration among all above active serving cells in MCG and the SCell being activated
when one SCell is activated,;

- the longest SMTC duration among all above active serving cells in MCG when one SCell is deactivated.

Where X2 and Y2 are specified in Table 8.2.3.2.4-2.

Table 8.2.3.2.4-1: Interruption length X2 and Y2 at E-UTRA SCell activation/deactivation

NR Slot Interruption length X2 Interruption length Y2 (slots)
H length (slots)
(ms) Sync Async Sync Async
0 1 1 2 1 2
1 0.5 1 2 1 2
2 0.25 3 2 3
3 0.125 5 N/A N/A

Table 8.2.3.2.4-2: Interruption length X2 and Y2 at SCell activation/deactivation

NR Slot Interruption length X2 (slots) Interruption length Y2
length (slots)
H (ms) of
victim
cell
0 1 1 1
1 0.5 1 1
2 0.25 Both aggressor cell and 2 2
victim cell are on FR2
Either aggressor cell or 3
victim cell is on FR1
3 0.125 Aggressor cell is on FR2 4 4
Aggressor cell is on FR1 5
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8.2.3.25 Interruptions during measurements on SCC

8.2.3.25.1 Interruptions during measurements on deactivated NR SCC

Interruption on PCell and other activated SCell(s) during measurement on the deactivated NR SCC shall meet
requirements in clause 8.2.2.2.3.

8.2.3.25.2 Interruptions during measurements on deactivated E-UTRAN SCC

When one E-UTRA SCell in SCG is deactivated, the UE is allowed due to measurements on the E-UTRA SCC with the
deactivated E-UTRA ScCell:

- an interruption on PCell or any activated SCell with up to 0.5% probability of missed ACK/NACK when any of
the configured measCycleSCell [15] for the deactivated E-UTRA SCells is 640 ms or longer.

- aninterruption on PCell or any activated SCell with up to 0.5% probability of missed ACK/NACK regardless of
the configured measCycleSCell [15] for the deactivated E-UTRA SCells if indicated by the network using IE
allowlnterruptions [15].

Each interruption shall not exceed

- X3slots, if the PCell or activated SCell is not in the same band as the E-UTRA deactivated SCC being
measured, or

- Y3slots + SMTC duration, if the PCell or activated SCell is in the same band as the E-UTRA deactivated
SCC being measured, provided the cell specific reference signals from the PCell or activated SCell and the E-
UTRA deactivated SCC being measured are available in the same slot.

Where X3 and Y3 are specified in Table 8.2.3.2.5-1

Table 8.2.3.2.5-1: Interruption length X3 and Y3 at measurements on deactivated E-UTRA SCC

NR Slot Interruption length X3 Interruption length Y3 (slot)
H length (slots)
(ms) Sync Async Sync Async
0 1 1 2 1 2
1 0.5 1 2 1 2
2 0.25 3 2 3
3 0.125 5 N/A N/A

8.2.3.2.6 Interruptions at UL carrier RRC reconfiguration

The requirements in this clause shall apply when a supplementary UL carrier or an UL carrier is configured or de-
configured in NE-DC.

When an UL carrier or supplementary UL carrier is configured or deconfigured, an interruption of up to X4 slot as
specified in Table 8.2.3.2.6-1, is allowed during the RRC reconfiguration procedure in TS 38.331 [2] on PCell, all
activated SCells within the same FR as the reconfigured uplink carrier. The interruption is for both uplink and downlink
of PCell, all activated E-UTRA SCells, E-UTRA PSCell and all activated SCells within the same FR as the configured
or de-configured UL.

Table 8.2.3.2.6-1: Interruption length X4 at UL carrier RRC reconfiguration

NR Slot Interruption length X4
H length (ms) (slots)
Sync Async
0 1 1 2
1 05 2 3
2 0.25 5
3 0.125 9
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8.2.3.2.7 Interruptions due to Active BWP switching Requirement

The requirements for DCI-based and timer-based BWP switches in this clause only apply to the case that the BWP
switch is performed on a single CC.

When UE receives a DCI indicating the UE to switch its active BWP, or when a BWP timer bwp-InactivityTimer
defined in TS 38.331 [2] expires, or when the UE receives an RRC command indicating the UE to switch its active
BWHP, the UE is allowed an interruption on PCell and any activated SCells as defined in clause 8.2.2.2.5.

8.2.4 NR-DC: Interruptions

8.24.1 Introduction

This clause contains the requirements related to the interruptions on PCell, PSCell and activated SCell if configured,
when

SCells are configured, de-configured, activated or deactivated or,

a supplementary UL carrier or an UL carrier is configured or de-configured, or

measurements on SCC with deactivated SCell in NR SCG, or

UL/DL BWP is switched on PCell, PSCell or SCell.transitions between active and non-active during DRX, or
transitions from non-DRX to DRX.

Note: interruptions at SCell addition/release, activation/deactivation and during measurements on SCC may not
be required by all UEs.

The interruptions shall not interrupt RRC signalling or ACK/NACKS related to RRC reconfiguration procedure [2] for
SCell addition/release or MAC control signalling [17] for SCell activation/deactivation command. How to specify this
is FFS.

The requirements shall apply for NR-DC with an NR PCell, PSCell or SCell.

For a UE which does not support per-FR measurement gap, interruptions to the PCell and activated SCell may be
caused by SCells on any frequency range. For a UE which supports per-FR gaps, interruptions to PCell, PSCell and
activated SCell may be caused by SCells on the same frequency range as the victim cell.

8.2.4.2 Requirements

8.24.21 Interruptions at PSCell/SCell addition/release

When PSCell or one or more SCells is added or released using the same RRCConnectionReconfiguration message as
defined in TS 38.331 [2], the UE is allowed an interruption on any activated serving cell during the RRC
reconfiguration procedure as follows:

- an interruption on any active serving cell:

- of up to the duration shown in table 8.2.4.2.1-1, if the active serving cell is not in the same band as any of the
SCells being added or released, or

- of up to the duration shown in table 8.2.4.2.1-2, if the active serving cells are in the same band as any of the
SCells being added or released, provided the cell specific reference signals from the active serving cells and
the SCells being added or released are available in the same slot.
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Table 8.2.4.2.1-1: Interruption duration for PSCell/SCell addition/release for inter-band DC/CA

NR Slot Interruption length (slots)
H length (ms)
of victim cell
0 1
1 0.5
2 0.25 Both aggressor cell and 4
victim cell are on FR2
Either aggressor cell or 5
victim cell is on FR1
3 0.125 Aggressor cell is on FR2 8
Aggressor cell is on FR1 9

Table 8.2.4.2.1-2: Interruption duration for SCell addition/release for intra-band DC/CA

]

NR Slot Interruption length (slots)

length
(ms)

1

1 + Tswmrc_duration *

subframe,u
Nslot

bfi y
0.5 2 + TsmTc_duration * N3uDtrames

slot

N| | O

bfi ¥
0.25 4 + Tsmtc_duration * NIEDTAmeH

slot

0.125 8 + TsmTc_duration *

subframe,u
Nslot

NOTE 1:

NOTE 2:

Tsmrc_duration measured in subframes is
- the longest SMTC duration among all
above activeserving cells and the SCell
being added when one SCell is added;
- the longest SMTC duration among all
active serving cells in the same band when

one SCell is released.
subframe,u .
Nslot

is as defined in TS 38.211 [6].

8.24.2.2 Interruptions at SCell activation/deactivation

When a SCell is activated or deactivated as defined in TS 37.340 [17], the UE is allowed

- an interruption on any active serving cell:

- of up to the duration shown in table 8.2.4.2.2-1, if the active serving cell is not in the same band as any of the
SCells being activated or deactivated, or

- of up to the duration shown in table 8.2.4.2.2-2, if the active serving cells are in the same band as any of the
SCells being activated or deactivated provided the cell specific reference signals from the active serving cells
and the SCells being activated or deactivated are available in the same slot.

Table 8.2.4.2.2-1: Interruption duration for SCell activation/deactivation for inter-band DC/CA

NR Slot Interruption length (slots)
length
H (ms) of
victim
cell
0 1 1
1 0.5 1
2 0.25 Both aggressor cell and 2
victim cell are on FR2
Either aggressor cell or 3
victim cell is on FR1
3 0.125 Aggressor cell is on FR2 4
Aggressor cell is on FR1 5
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Table 8.2.4.2.2-2: Interruption duration for SCell activation/deactivation for intra-band DC/CA

U NR Slot Interruption length (slots)
length (ms)

0 1 1 + Tsurc_duration * NS\DIrame s

1 0.5 1 + Tswmrc_duration * Nssll:)lzframe,ﬂ

2 0.25 2 + TsmTC_duration * N:lléltjframe'“

3 0.125 4 + Tsmtc_duration * Nssll:)lzframe,ﬂ

NOTE 1: Tswmrc_duration measured in subframes is
- the longest SMTC duration among all above
active serving cells and the SCell being activated
when one SCell is activated;
- the longest SMTC duration among all active
serving cells in the same band when one SCell is
deactivated.

NOTE 2: N2"™"°* is as defined in TS 38.211 [6].

slot

8.24.2.3 Interruptions during measurements on SCC

Interruption on PCell, PSCell and other activated SCell(s) during measurement on the deactivated NR SCC shall meet
requirements in clause 8.2.2.2.3, where the term PCell in clause 8.2.2.2.3 shall be deemed to be replaced with SpCell.

8.24.2.4 Interruptions at UL carrier RRC reconfiguration

The requirements in this clause shall apply when a supplementary UL carrier or an UL carrier is configured or de-
configured in NR-DC as defined in TS 38.331 [2].

When an UL carrier or supplementary UL carrier is configured or de-configured, an interruption of up to the duration
shown in table 8.2.4.2.4-1, is allowed during the RRC reconfiguration procedure in TS 38.331 [2] on all the other
activated serving cells within the same FR as the reconfigured uplink carrier. The interruption is for both uplink and
downlink of all the other serving cells within the same FR as the configured or de-configured UL.

Table 8.2.4.2.4-1: Interruption duration for UL carrier RRC reconfiguration

NR Slot Interruption length
H length (slots)
(ms)
0 1 1
1 0.5 2
2 0.25 4
3 0.125 8
8.2.4.25 Interruptions due to Active BWP switching Requirement

The requirements for DCI-based and timer-based BWP switches in this clause only apply to the case that the BWP
switch is performed on a single CC.

When UE receives a DCI indicating the UE to switch its active BWP, or when a BWP timer bwp-InactivityTimer
defined in TS 38.331 [2] expires, or when the UE receives an RRC command indicating the UE to switch its active
BWHP, the UE is allowed to cause an interruption on any other serving cells as defined in clause 8.2.2.2.5.

8.2.4.2.6 Interruptions at transitions between active and non-active during DRX

When PCell is in non-DRX and PSCell is in DRX, interruptions on PCell and the activated SCell in MCG if configured
due to transitions from active to non-active and from non-active to active during PSCell DRX are allowed with up to
1% probability of missed ACK/NACK when the configured PSCell DRX cycle is less than 640 ms, and 0.625%
probability of missed ACK/NACK is allowed when the configured PSCell DRX cycle is 640 ms or longer. Each
interruption shall not exceed X slot as defined in table 8.2.4.2.6-1.
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When PSCell is in non-DRX and PCell is in DRX, interruptions on PSCell on the activated SCell in SCG if configured
due to transitions from active to non-active and from non-active to active during PCell DRX are allowed with up to 1 %
probability of missed ACK/NACK when the configured PCell DRX cycle is less than 640 ms, and 0.625% probability
of missed ACK/NACK is allowed when the configured PCell DRX cycle is 640 ms or longer. Each interruption shall
not exceed X slot as defined in table 8.2.4.2.6-1.

Table 8.2.4.2.6-1: Interruption length X at transition between active and non-active during DRX

NR Slot Interruption length X
H length (ms) (slots)
Sync Async
0 1 1 2
1 0.5 1 2
2 0.25 3
3 0.125 5

When both PCell and PSCell are in DRX, no interruption is allowed.

8.2.4.2.7 Interruptions at transitions from non-DRX to DRX

Interruption on PCell and the activated SCell in MCG if configured due to PSCell transitions from non-DRX to DRX
when PCell is in non-DRX shall not exceed X slots as defined in table 8.2.4.2.6-1.

Interruption on PSCell and the activated SCell in SCG if configured due to PCell transitions from non-DRX to DRX
when PSCell is in non-DRX shall not exceed X slots as defined in table 8.2.4.2.6-1.

8.3 SCell Activation and Deactivation Delay

8.3.1

This clause defines requirements for the delay within which the UE shall be able to activate a deactivated SCell and
deactivate an activated SCell in EN-DC, or in standalone NR carrier aggregation, or in NE-DC, or in NR-DC.

Introduction

The requirements shall apply for EN-DC, standalone NR carrier aggregation, NE-DC, and NR-DC.

8.3.2

The requirements in this clause shall apply for the UE configured with one downlink SCell in EN-DC, or in standalone
NR carrier aggregation or in NE-DC or in NR-DC and when one SCell is being activated.

SCell Activation Delay Requirement for Deactivated SCell

The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.

Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply

actions related to the activation command for the SCell being activated no later than in slot n +
THARQTactivation_time+T CSI_Reporting , where:
NR slot length

Trarg (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]
Tactivation_time 1S the SCell activation delay in millisecond.
If the SCell is known and belongs to FR1, Tactivation_time IS:

Tristsse+ 5ms, if the measurement period of the SCell being activated is equal to or smaller than
[2400ms].

- Trirstsse_max + Trs + 5ms, if the measurement period of the SCell being activated is larger than
[2400ms].

If the SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the

SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor
SMTC configuration for the target SCell, Tactivation_time IS 3 Ms, provided
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- The RTD between the target SCell and the contiguous active serving cell is within within £260ns, and
- The difference of the reception power with the contiguous active serving cell is <= 6dB, and

- The RS(s) of SCell being activated is (are) QCL-TypeA with TRS(s) of the SCell being activated, and
the TRS(s) of the SCell being activated is (are) further QCL-TypeC with SSB(s) of any active serving
cell that is contiguous to the SCell being activated on that FR1 band.

If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band,
then Tactivation_time 1S Trirstsse+ 5ms provided:

- Trirstsse_max + Tsmrc max + 2*%Trs + 5ms

If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band,
then Tactivation_time 1S Trirstsse+ 5Ms provided:

- The UE is provided with SMTC for the target SCell, and

- The SSBs in the serving cell(s) and the SSBs in the SCell fulfil the condition defined in clause 3.6.3.
- The parameter ssh-PositionsinBurst is same for the serving cell(s) and the SCell.

- SSB is in the same half-frame on the SCell and the contiguous FR2 active serving cell

If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, if
the UE supporting scellWithoutSSB is not provided with any SMTC for the target SCell, Tactivation_time iS 3 ms,
provided

- the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that
FR2 band.

If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided
that PCell or PSCell is FR1:

If the target SCell is known to UE and semi-persistent CSI-RS is used for CSI reporting, then Tactivation_time iS:

- 3ms + maxX(Tuncertainty MAC + TFineTiming + 2MS, Tuncertainty_sp), Where Tuncertainty Mac=0 and Tuncertainty sp=0 if
UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI
state activation command at the same time.

If the target SCell is known to UE and periodic CSI-RS is used for CSI reporting, then Tactivation_time 1S:

- maX(Tuncertainty_MAC +5ms + TFineTiming, Tuncertainty_RRC + TRRC_deIay'THARQ)7 where Tuncertainty_MAC:O if UE
receives the SCell activation command and TCI state activation commands at the same time.

If the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the
side condition Es/lot = -2dB is fulfilled, then Tactivation_time IS:

- 6mSs + Tristss_max + 15*Tsmrc max + 8*Tis + TL1-RsrP, measure + TL1-RSRP, report + THARQ +
maX(Tuncertainty_MAC + TFineTiming + 2m37 Tuncertainty_SP)-

If the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side
Condition ES/'Ot 2 '2dB |S fU|fi||6d, then Tac[iva[ion_time iS

- 3ms + Trirstssg_max + 15*Tsmrc_max + 8*Trs + TL1-RrsrP, measure + TL1-RSRP, report + MaX {(Tharg +
Tuncertainty MAC + 5MS + TrineTiming), (Tuncertainty RRC + TRRC delay) }-

where,

TsmTc_max:

- InFR1, in case of intra-band SCell activation, Tsurc_max i the longer SMTC periodicity between active
serving cells and SCell being activated provided the cell specific reference signals from the active serving
cells and the SCells being activated or released are available in the same slot; in case of inter-band SCell
activation, Tsmrc_max is the SMTC periodicity of SCell being activated.
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- InFR2, Tsmrc_max is the longer SMTC periodicity between active serving cells and SCell being activated
provided that in Rel-15 only support FR2 intra-band CA.

- Tswmrtc_max IS bounded to a minimum value of 10ms.

Tis is the SMTC periodicity of the SCell being activated if the UE has been provided with an SMTC
configuration for the SCell in SCell addition message, otherwise T is the SMTC configured in the
measObjectNR having the same SSB frequency and subcarrier spacing. If the measObjectNRs having the
same SSB frequency and subcarrier spacing configured by MN and SN have different SMTC, Trs is the
periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided SMTC
configuration or measurement object on this frequency, the requirement which involves T is applied with Ts
= 5ms assuming the SSB transmission periodicity is 5ms. There are no requirements if the SSB transmission
periodicity is not 5ms.
Trirstssa: 1S the time to the end of the first complete SSB burst indicated by the SMTC, or within 5ms if
SMTC is not configured, after slot n + —HARQ*3MS

NR slot length
Trirstss_max: IS the time to the end of the first complete SSB burst indicated by the SMTC, or within 5ms if

SMTC is not configured, after slot n + —24RC5E™ g her fulfilling:
NR slot length

- InFR1, in case of intra-band SCell activation, the occasion when all active serving cells and SCells being
activated or released are transmitting SSB bursts in the same slot; in case of inter-band SCell activation,
the first occasion when the SCell being activated is transmitting SSB burst.

- In FR2, the occasion when all active serving cells and SCells being activated or released are transmitting
SSB bursts in the same slot.

TrineTiming IS the time period between UE finish processing the last activation command for PDCCH TCl,
PDSCH TCI (when applicable) and the timing of first complete available SSB corresponding to the TCI
state.

TL1-rsrP, measure 1S L1-RSRP measurement delay T 1-rsrp_Measurement_Period_sse MS o TL1-RsRP_Measurement_Period_CSI-RS
based on applicability as defined in clause 9.5 assuming M=1.

TLi-rsre, report 1S delay of acquiring CSI reporting resources.

Tuncertainty_ mac 1S the time period between reception of the last activation command for PDCCH TCI, PDSCH
TCI (when applicable) relative to

- ScCell activation command for known case;
- First valid L1-RSRP reporting for unknown case.

Tuncertainty_sp 1S the time period between reception of the activation command for semi-persistent CSI-RS
resource set for CQI reporting relative to

- SCell activation command for known case;
- First valid L1-RSRP reporting for unknown case.

Tuncertainty rRRC 1S the time period between reception of the RRC configuration message for TCI of periodic
CSI-RS for CQI reporting (when applicable) relative to

- SCell activation command for known case;
- First valid L1-RSRP reporting for unknown case.
Trre_delay IS the RRC procedure delay as specified in TS 38.331 [2].

Longer delays for RRM measurement requirements, and in case of FR2 also SSB based RLM/BFD/CBD/L1-
RSRP measurement requirements, can be expected during the cell detection time for unknown SCell
activation.

When absoluteFrequencySSB is not configured in DownlinkConfigCommon for target SCell but SMTC for
target SCell is configured, no requirement would be applied.

ETSI



3GPP TS 38.133 version 15.16.0 Release 15 96 ETSI TS 138 133 V15.16.0 (2022-04)

Tcsi_reporting 1S the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference
resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting
resources as specified in TS 38.331 [2].

SCell in FR1 is known if it has been meeting the following conditions:

- During the period equal to max(5*measCycleSCell, 5*DRX cycles) for FR1 before the reception of the SCell
activation command:

- the UE has sent a valid measurement report for the SCell being activated and

- the SSB measured remains detectable according to the cell identification conditions specified in clause 9.2
and 9.3.

- the SSB measured during the period equal to max(5*measCycleSCell, 5*DRX cycles) also remains detectable
during the SCell activation delay according to the cell identification conditions specified in clause 9.2 and 9.3.

Otherwise SCell in FR1 is unknown.

The requirements for FR1 unknown SCell activation specified in this clause apply when one of the following conditions
is met

- ‘ssh-PositionInBurst’ indicates only one SSB is being actually transmitted, or

- ‘ssh-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell
activation.

For the first SCell activation in FR2 bands, the SCell is known if it has been meeting the following conditions:

- During the period equal to 4s for UE supporting power class1 and 3s for UE supporting power class 2/3/4 before
UE receives the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and semi-persistent
CSI-RS for CQI reporting (when applicable):

- the UE has sent a valid L3-RSRP measurement report with SSB index

- SCell activation command is received after L3-RSRP reporting and no later than the time when UE receives
MAC-CE command for TCI activation

- During the period from L3-RSRP reporting to the valid CQI reporting, the reported SSBs with indexes remain
detectable according to the cell identification conditions specified in clauses 9.2 and 9.3, and the TClI state is
selected based on one of the latest reported SSB indexes.

Otherwise, the first SCell in FR2 band is unknown. The requirement for unknown SCell applies provided that the
activation commands for PDCCH TCI, PDSCH TCI (when applicable), semi-persistent CSI-RS for CQI reporting
(when applicable), and configuration message for TCI of periodic CSI-RS for CQI reporting (when applicable) are
based on the latest valid L1-RSRP reporting.

If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the activation command,
Tsmrc_scenn follows smtcl or smitc2 according to the physical cell 1D of the target cell being activated. Tsurc_max follows
smtcl or smitc2 according to the physical cell IDs of the target cells being activated and the active serving cells.

In addition to CSI reporting defined above, UE shall also apply other actions related to the activation command
specified in TS 38.331 [2] for a SCell at the first opportunities for the corresponding actions once the SCell is activated.

The starting point of an interruption window on spCell or any activated SCell, as specified in clause 8.2, shall not occur

before slot n+1+—E48¢__ and not occur after slot n+1+ 248234 TX |\ here NR slot length is with respect to the

NR slot length NR slot length
numerology used in the SCell being activated, and Tx is:

- Trirsisse, for any scenario where Tactivation_time INCludes Trirstsss;
- TFirstSSB_MAX, for any scenario where Tactivation_time includes TFirstSSB_MAX;
- Tuncertainty MAC * T FineTiming, TOr any scenario where Tectivation time INCludes TrineTiming.

The length of the interruption window may be different for different victim cells, and depends on the applicable
scenario and on the frequency band relation between the aggressor cell and the victim cell.
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The requirements in this clause and requriements on interruption due to SCell activation in clause 8.2 apply provided
that the SSB of the to-be-activated SCell is within the first active DL BWP of the SCell.

Starting from the slot specified in clause 4.3 of TS 38.213 [3] (timing for secondary Cell activation/deactivation) and
until the UE has completed the SCell activation, the UE shall report out of range if the UE has available uplink
resources to report CQI for the SCell.

Starting from the slot specified in clause 4.3 of TS 38.213 [3] (timing for secondary Cell activation/deactivation) and
until the UE has completed the SCell activation, the UE shall report out of range if the UE has available uplink
resources to report CQI for the SCell.

Starting from the slot specified in clause 4.3 of TS 38.213 [3] (timing for secondary Cell activation/deactivation) and
until the UE has completed a first L1-RSRP measurement, the UE shall report lowest valid L1 SS-RSRP range if the
UE has available uplink resources to report L1-RSRP for the SCell.

8.3.3 SCell Deactivation Delay Requirement for Activated SCell

The requirements in this clause shall apply for the UE configured with one downlink SCell in EN-DC, or in standalone
NR carrier aggregation, or in NE-DC, or in NR-DC.

Upon receiving SCell deactivation command in slot n, the UE shall accomplish the deactivation actions for the SCell
THARQ+3ms

being deactivated no later than in slot n + . The starting point of an interruption window on spCell or any

NR slot length
THARQ

—————— and not occur after slot
NR slot length

activated SCell, as specified in clause 8.2, shall not occur before slot n+1+

THARQ+3ms

n+1+ ————, where NR slot length is with respect to the numerology used in the SCell being deactivated.
NR slot length

Upon expiry of the sCellDeactivationTimer in slot n, the UE shall accomplish the deactivation actions for the SCell

being deactivated no later than in slot n + P T— rtnls " The starting point of an interruption window on spCell or any
slot leng

3ms

activated SCell, as specified in clause 8.2, shall not occur before slot n+1 and not occur after slot n+1+ R Tt o
slot lengt

where NR slot length is with respect to the numerology used in the SCell being deactivated.

The length of the interruption window may be different for different victim cells, and depends on the applicable
scenario and on the frequency band relation between the aggressor cell and the victim cell.

8.4 UE UL carrier RRC reconfiguration delay

8.4.1 Introduction

The requirements in this clause apply for a UE being configured or deconfigured with a supplementary UL carrier or
NR UL carrier.
8.4.2 UE UL carrier configuration delay requirement

When the UE receives a RRC message implying NR UL or supplementary UL carrier configuration, the UE shall be
ready to start transmission on the newly configured carrier within Tur_carier_config from the end of the slot n..

Where
- Slot n is the last slot overlapping with the PDSCH containing the RRC command.

- TuL _carrier_config €quals the maximum RRC procedure delay defined in clause 11.2 in TS 36.331 [16] if the
corresponding RRC message is embedded in E-UTRA RRC message, otherwise it equals the maximum RRC
procedure delay defined in clause 12 in TS 38.331 [2].
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8.4.3 UE UL carrier deconfiguration delay requirement

When the UE receives a RRC message implying NR UL or supplementary UL carrier deconfiguration RRC signalling,
the UE shall stop UL signalling on the deconfigured UL carrier within TuL_carrier_deconfig from the end of the slot n.

Where
- Slot n is the last slot overlapping with the PDSCH containing the RRC command.

- TuL_carrier_deconfig €quals the maximum RRC procedure delay defined in clause 11.2 in TS 36.331 [16] if the
corresponding RRC message is embedded in E-UTRA RRC message, otherwise it equals the maximum RRC
procedure delay defined in clause 12 in TS 38.331 [2].

8.5 Link Recovery Procedures

85.1 Introduction

The UE shall assess the downlink radio link quality of a serving cell based on the reference signal in the set Q) as
specified in TS 38.213 [3] in order to detect beam failure on:

- PCellin SA, NR-DC, or NE-DC operation mode,

- PSCell in NR-DC and EN-DC operation mode.

The RS resource configurations in the set Q) can be periodic CSI-RS resources and/or SSBs. UE is not required to
perform beam failure detection outside the active DL BWP. UE is not required to meet the requirements in clause 8.5.2

and 8.5.3 if UE does not have set q)

On each RS resource configuration in the set q) the UE shall estimate the radio link quality and compare it to the
threshold Qou_r for the purpose of accessing downlink radio link quality of the serving cell beams.

The threshold Qout_cr is defined as the level at which the downlink radio level link of a given resource configuration on

set q) cannot be reliably received and shall correspond to the BLER.: = 10% block error rate of a hypothetical PDCCH

transmission. For SSB based beam failure detection, Qout_Lr_sss is derived based on the hypothetical PDCCH
transmission parameters listed in Table 8.5.2.1-1. For CSI-RS based beam failure detection, Qout Lr_csi-rs IS derived
based on the hypothetical PDCCH transmission parameters listed in Table 8.5.3.1-1.

Upon request the UE shall deliver configuration indexes from the set qas specified in TS 38.213 [3] , to higher layers,

and the corresponding L1-RSRP measurement provided that the measured L1-RSRP is equal to or better than the
threshold Qin_Lr, Which is indicated by higher layer parameter rsrp-ThresholdSSB. The UE applies the Qin_Lr threshold
to the L1-RSRP measurement obtained from an SSB. The UE applies the Qin_Lr threshold to the L1-RSRP measurement
obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by higher layer

parameter power Control OffsetSS. The RS resource configurations in the set q can be periodic CSI-RS resources or

SSBs or both SSB and CSI-RS resources. UE is not required to perform candidate beam detection outside the active DL
BWP.

8.5.2 Requirements for SSB based beam failure detection

8521 Introduction

The requirements in this clause apply for each SSB resource in the set Q; configured for a serving cell, provided that

the SSB configured for beam failure detection is actually transmitted within the UE active DL BWP during the entire
evaluation period specified in clause 8.5.2.2.
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Attribute Value for BLER
DCI format 1-0
Number of control OFDM 5
symbols
Aggregation level (CCE) 8
Ratio of hypothetical PDCCH
RE energy to average SSS 0dB
RE energy
Ratio of hypothetical PDCCH
DMRS energy to average 0dB
SSS RE energy
Bandwidth (PRBSs) 24

Sub-carrier spacing (kHz)

Same as the SCS of RMSI CORESET

DMRS precoder granularity

REG bundle size

REG bundle size 6
CP length Normal
Mapping from REG to CCE Distributed

8.5.2.2 Minimum requirement

UE shall be able to evaluate whether the downlink radio link quality on the configured SSB resource in set Q estimated
over the last Tevaate Bro_sse Ms period becomes worse than the threshold Qout Lr_sse Within Tevavate sro_sss MS period.

The value of Tevaae_sro_sse is defined in Table 8.5.2.2-1 for FR1.
The value of Tevaae gro_ssg is defined in Table 8.5.2.2-2 for FR2 with scaling factor N=8

For FR1,

1
_TssB’
MGRP - - - - -
frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB.

- P= when in the monitored cell there are measurement gaps configured for intra-frequency, inter-

- P =1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.

For FR2,

1
___ Tsse
TSMTCperiad
partially overlapped with SMTC occasion (Tsse < Tsmrcperiod)-

- P= , when BFD-RS resource is not overlapped with measurement gap and the BFD-RS resource is

- P = Psharing factor, When the BFD-RS resource is not overlapped with measurement gap and the BFD-RS resource is
fully overlapped with SMTC period (Tsse = Tsmrcperiod)-

1
1-TLssB _ TssB

MGRP TSMTCperiad
BFD-RS resource is partially overlapped with SMTC occasion (Tssg < Tsmrcperiod) ahd SMTC occasion is not

overlapped with measurement gap and

- P= , when the BFD-RS resource is partially overlapped with measurement gap and the

- TSMTCperiod # MGRP or

- Tswmrcperiod = MGRP and Tssg < 0.5 X Tsmrcperiod

- P= %ﬂg“”, when the BFD-RS resource is partially overlapped with measurement gap and the BFD-RS

MGRP
resource is partially overlapped with SMTC occasion (Tssg < Tsmtcperiod) 2and SMTC occasion is not overlapped

with measurement gap and Tswmrcperiod = MGRP and Tssg = 0.5*T smrcperiod
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1
1 Tsse
Min(MGRP, TsmTCperiod)

<MGRP) and the BFD-RS resource is partially overlapped with SMTC occasion (Tssg < Tswmtcperiod) and SMTC
occasion is partially or fully overlapped with measurement gap.

- P= , when the BFD-RS resource is partially overlapped with measurement gap (Tsss

- p= Psharing factor
_TssB
MGRP

resource is fully overlapped with SMTC occasion (Tsss = Tsmrcperiod) @hd SMTC occasion is partially overlapped
with measurement gap (Tsmrcperiod < MGRP)

, when the BFD-RS resource is partially overlapped with measurement gap and the BFD-RS

Psharing factor = 1, if the BFD-RS resource outside measurement gap is

- not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each
consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB
symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure
is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving
carrier, and;

- not overlapped with the RSSI symbols indicated by ss-RSS-Measurement and 1 data symbol before each
RSSI symbol indicated by ss-RSS-Measurement and 1 data symbol after each RSSI symbol indicated by ss-
RSS -Measurement, given that sssRSS-Measurement is configured.

- Psharing factor = 3, Otherwise.
where,

If the high layer in TS 38.331 [2] signaling of smtc2 is configured, Tsmrcperiod COrresponds to the value of
higher layer parameter smtc2; Otherwise Tsmrcperiod COrresponds to the value of higher layer parameter smtcl.
Tsmrcperiod 1S the shortest SMTC period among all CCs in the same FR2 band, given the SMTC offset of all
CCs in FR2 provided the same offset.

Longer evaluation period would be expected if the combination of BFD-RS resource, SMTC occasion and measurement
gap configurations does not meet pervious conditions.

Table 8.5.2.2-1: Evaluation period Tevaluate Bro_sse for FR1

Configuration Tevaluate_BFD_sss (MS)
no DRX Max(50, Ceil(5 x P) X Tssg)
DRX cycle < 320ms Max(50, Ceil(7.5 x P) x Max(Torx, Tssg))
DRX cycle > 320ms Ceil(5 x P) X Torx
Note: Tsss is the periodicity of SSB in the set T, . Torx is the DRX cycle length.

Table 8.5.2.2-2: Evaluation period Tevaluate BFo_sse for FR2

Configuration TEvaluate_BFD_ssB (MS)
no DRX Max(50, Ceil(5 x P x N) x Tsss)
DRX cycle < 320ms Max (50, Ceil(7.5 x P x N) x Max(Torx, Tssg))
DRX cycle > 320ms Ceil(5 x P x N) X Tprx
Note: Tsss is the periodicity of SSB in the set Q. Torx is the DRX cycle length.

85.23 Measurement restriction for SSB based beam failure detection

The UE is required to be capable of measuring SSB for BFD without measurement gaps. The UE is required to perform
the SSB measurements with measurement restrictions as described in the following clauses.

For FR1, when the SSB for BFD measurement is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-
RSRP measurement,

- If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for BFD measurement without any
restriction;
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- If SSB and CSI-RS have different SCS,

- If UE supports simultaneousRxDataSSB-DiffNumerology, UE shall be able to measure the SSB for BFD
measurement without any restriction;

- If UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not
both SSB for BFD measurement and CSI-RS. Longer measurement period for SSB based BFD measurement
is expected, and no requirements are defined.

For FR2, when the SSB for BFD measurement on one CC is in the same OFDM symbol as CSI-RS for RLM, BFD,
CBD or L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to measure one of
but not both SSB for BFD measurement and CSI-RS. Longer measurement period for SSB based BFD measurement is
expected, and no requirements are defined.

8.5.3 Requirements for CSI-RS based beam failure detection

853.1 Introduction

The requirements in this clause apply for each CSI-RS resource in the set @, of resource configurations for a serving

cell, provided that the CSI-RS resource(s) in set ¢, for beam failure detection are actually transmitted within the UE

active DL BWP during the entire evaluation period specified in clause 8.5.3.2. UE is not expected to perform beam
failure detection measurements on the CSI-RS configured for BFD if the CSI-RS is not QCL-ed, with QCL-TypeD
when applicable, with the RS in the active TCI state of any CORESET configured in the UE active BWP.

Table 8.5.3.1-1: PDCCH transmission parameters for beam failure instance

Attribute Value for BLER
DCI format 1-0
Number of control OFDM 2
symbols
Aggregation level (CCE) 8
Ratio of hypothetical PDCCH
RE energy to average CSI-RS 0dB
RE energy
Ratio of hypothetical PDCCH
DMRS energy to average 0dB
CSI-RS RE energy
Bandwidth (PRBs) 48
Sub-carrier spacing (kHz) SCS of the active DL BWP
DMRS precoder granularity REG bundle size
REG bundle size 6
CP length Normal
Mapping from REG to CCE Distributed

8.5.3.2 Minimum requirement

UE shall be able to evaluate whether the downlink radio link quality on the CSI-RS resource in set Q estimated over
the last Tevalate_srp_csi-rs MS period becomes worse than the threshold Qout Lr_csi-rs Within Tevaiate_sro_csi-rs MS period.

The value of Tevaae_srp_csi-rs IS defined in Table 8.5.3.2-1 for FR1.

The value of Tevaae_sro_csi-rs IS defined in Table 8.5.3.2-2 for FR2 with N=1. The requirements of Tevaiuate BFD_cSI-RS
apply provided that the CSI-RS for BFD is not in a resource set configured with repetition ON. The requirements shall
not apply when the CSI-RS resource in the active TCI state of CORESET is the same CSI-RS resource for BFD and the
TCI state information of the CSI-RS resource is not given, wherein the TCI state information means QCL Type-D to
SSB for L1-RSRP or CSI-RS with repetition ON.

For FR1,
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P = — = When in the monitored cell there are measurement gaps configured for intra-frequency, inter-
LTI
MGRP

frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-RS.

P = 1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.

For FR2,

P =1, when the BFD-RS resource is not overlapped with measurement gap and also not overlapped with SMTC
occasion.

1

1_TcsI-Rs’
MGRP

resource is not overlapped with SMTC occasion (Tcsi-rs < MGRP)

P = when the BFD-RS resource is partially overlapped with measurement gap and the BFD-RS

P = , when the BFD-RS resource is not overlapped with measurement gap and the BFD-RS

1—__TCSI-Rs
TSMTCperiad

resource is partially overlapped with SMTC occasion (Tcsi-rs < Tsmtcperiod)-

P = Psharing factor, When the BFD-RS resource is not overlapped with measurement gap and the BFD-RS resource is
fully overlapped with SMTC occasion (Tcsi-rs = TsmTcperiod)-

1
1_Tcsi—rs ___ Tcsi-Rrs
MGRP TSMTCperiad
BFD-RS resource is partially overlapped with SMTC occasion (Tcsi-rs < Tsmrcperiod) and SMTC occasion is not

overlapped with measurement gap and

P =

, when the BFD-RS resource is partially overlapped with measurement gap and the

- TSMTCperiod # MGRP or

- Tsmrcperiod = MGRP and Tcsirs < 0.5 X Tsmrcperiod

Psharing factor
P = g f

_Tcsi-Rs
MGRP

resource is partially overlapped with SMTC occasion (Tcsi-rs < Tsmtcperiod) @and SMTC occasion is not
overlapped with measurement gap and Tsmrcperiod = MGRP and Tcsi.rs = 0.5 X Tsmrcperiod

, when the BFD-RS resource is partially overlapped with measurement gap and the BFD-RS

1

1 Tcsi-Rs
Min(MGRP.TsyTCperiod)

MGRP) and the BFD-RS resource is partially overlapped with SMTC occasion (Tcsi-rs < Tsmrcperiod) and SMTC
occasion is partially or fully overlapped with measurement gap.

P = , When the BFD-RS resource is partially overlapped with measurement gap (Tcsi-rs <

Psharing factor
P = g f

_Tcsi-Rs
MGRP

resource is fully overlapped with SMTC occasion (Tcsi-rs = Tsmrcperiod) @and SMTC occasion is partially
overlapped with measurement gap (Tsmrcperiod < MGRP)

, when the BFD-RS resource is partially overlapped with measurement gap and the BFD-RS

Psharing factor = 1, if the BFD-RS resource outside measurement gap is

- not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each
consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB
symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure
is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving
carrier, and;

- not overlapped with the RSSI symbols indicated by ss-RSSI-Measurement and 1 data symbol before each
RSSI symbol indicated by ss-RSS-Measurement and 1 data symbol after each RSSI symbol indicated by ss-
RSSI-Measurement, given that ss-RSS-Measurement is configured,

Psharing factor = 3, Otherwise.

where,

If the high layer in TS 38.331 [2] signaling of smtc2 is configured, Tsmrcperiod COrresponds to the value of
higher layer parameter smtc2; Otherwise Tsmrcperiod COrresponds to the value of higher layer parameter smtcl.
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Tsmrcperiod 1S the shortest SMTC period among all CCs in the same FR2 band, provided the SMTC offset of
all CCs in FR2 have the same offset.

Note: The overlap between CSI-RS for BFD and SMTC means that CSI-RS for BFD is within the SMTC
window duration.

Longer evaluation period would be expected if the combination of the BFD-RS resource, SMTC occasion and
measurement gap configurations does not meet pervious conditions.

The values of Mgerp used in Table 8.5.3.2-1 and Table 8.5.3.2-2 are defined as

- Megro = 10, if the CSI-RS resource(s) in set q, used for BFD is transmitted with Density = 3 and over the
bandwidth = 24 PRBs.

Table 8.5.3.2-1: Evaluation period Tevauate Fp_csi-rs for FR1

Configuration TEvaluate_BFD_csI-Rs (MS)
no DRX Max(50, Ceil(Merp X P) x Tcsi-rs)
DRX cycle < 320ms Max(50, Ceil(1.5 x Mgrp X P) x Max(Torx, Tcsi-rs))
DRX cycle > 320ms Ceil(Msrp X P) X Torx

Note: Tcsirs is the periodicity of CSI-RS resource in the set T, . Torx is the
DRX cycle length.

Table 8.5.3.2-2: Evaluation period Tevaluate Bro_csi-rs for FR2

Configuration TEvaluate_BFD_csI-Rs (MS)
no DRX Max(50, Ceil(Msrp x P x N) X Tcsi-rs)
DRX cycle < 320ms | Max(50, Ceil(1.5 x Merp X P x N) x Max(Torx, Tcsi-rs))
DRX cycle > 320ms Ceil(Merp X P x N) x Tprx
Note: Tcsirs is the periodicity of CSI-RS resource in the set Q. Torx is the
DRX cycle length.

8.5.3.3 Measurement restrictions for CSI-RS beam failure detection

The UE is required to be capable of measuring CSI-RS for BFD without measurement gaps. The UE is required to
perform the CSI-RS measurements with measurement restrictions as described in the following clauses.

For both FR1 and FR2, when the CSI-RS for BFD measurement is in the same OFDM symbol as SSB for RLM, BFD,
CBD or L1-RSRP measurement, UE is not required to receive CSI-RS for BFD measurement in the PRBs that overlap
with an SSB.

For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has same SCS
than CSI-RS for BFD measurement, the UE shall be able to perform CSI-RS measurement without restrictions.

For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different
SCS than CSI-RS for BFD measurement, the UE shall be able to perform CSI-RS measurement with restrictions
according to its capabilities:

- If the UE supports simultaneousRxDataSSB-DiffNumerology the UE shall be able to perform CSI-RS
measurement without restrictions.

- If the UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not
both CSI-RS for BFD measurement and SSB. Longer measurement period for CSI-RS based BFD measurement
is expected, and no requirements are defined.

For FR1, when the CSI-RS for BFD measurement is in the same OFDM symbol as another CSI-RS for RLM, BFD,
CBD or L1-RSRP measurement, UE shall be able to measure the CSI-RS for BFD measurement without any restriction.

For FR2, when the CSI-RS for BFD measurement on one CC is in the same OFDM symbol as SSB for RLM, BFD or
L1-RSRP measurement on the same CC or different CCs in the same band, or in the same symbol as SSB for CBD
measurement on the same CC or different CCs in the same band when beam failure is detected, UE is required to
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measure one of but not both CSI-RS for BFD measurement and SSB. Longer measurement period for CSI-RS based
BFD measurement is expected, and no requirements are defined.

For FR2, when the CSI-RS for BFD measurement on one CC is in the same OFDM symbol as another CSI-RS for
RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band,

- Inthe following cases, UE is required to measure one of but not both CSI-RS for BFD measurement and the
other CSI-RS. Longer measurement period for CSI-RS based BFD measurement is expected, and no
requirements are defined.

- The CSI-RS for BFD measurement or the other CSI-RS in a resource set configured with repetition ON, or
- The other CSI-RS is configured in set G and beam failure is detected, or

- The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE,

- Otherwise, UE shall be able to measure the CSI-RS for BFD measurement without any restriction.

8.5.4 Minimum requirement for L1 indication

When the radio link quality on all the RS resources in set Cb is worse than Qout LR, layer 1 of the UE shall send a beam
failure instance indication to the higher layers.

The beam failure instance evaluation for the RS resources in set G shall be performed as specified in clause 6 in

TS 38.213 [3]. Two successive indications from layer 1 shall be separated by at least Tindication_interval_BFD-

When DRX is not used, Tindication_interval_BrD 1S Max(2ms, Tssg-rs,m) ) OF max(2ms, Tcsi-rs,m), Where Tssg.rs,m and Tesirsm
is the shortest periodicity of all RS resources in set Q for the accessed cell, corresponding to either the shortest

periodicity of the SSB in the set Q; or CSI-RS resource in the set Q;

When DRX is used, for SSB based link quality measurement,
- Tindication_interval_srp = Max(1.5 x DRX_cycle_length, 1.5 x Tssg-rsm), if DRX_cycle_length < 320ms,
- Tindication_interval_Brp = DRX_cycle_length, if DRX_cycle_length > 320ms.

When DRX is used, for CSI-RS based link quality measurement,
- Tindication_interval_srp = Max(1.5 x DRX_cycle_length, 1.5 X Tcsirsm), if DRX_cycle_length << 320ms,

- Tindication_interval_Brp = DRX_cycle_length, if DRX_cycle_length > 320ms.
8.5.5 Requirements for SSB based candidate beam detection

8551 Introduction

The requirements in this clause apply for each SSB resource in the set @ configured for a serving cell, provided that the
SSBs configured for candidate beam detection are actually transmitted within UE active DL BWP during the entire

evaluation period specified in clause 8.5.5.2.
8.5.5.2 Minimum requirement

Upon request the UE shall be able to evaluate whether the L1-RSRP measured on the configured SSB resource in set
@, estimated over the last Tevaate cBp_sss MS period becomes better than the threshold Qin Lr provided SSB_RP and

SSB Es/lot are according to Annex Table B.2.4.1 for a corresponding band.

The UE shall monitor the configured SSB resources using the evaluation period in table 8.5.5.2-1 and 8.5.5.2-2
corresponding to the non-DRX mode, if the configured DRX cycle < 320ms.
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The value of Tevaae_ceo_sss i defined in Table 8.5.5.2-1 for FR1.
The value of Tevaae_cep_sse is defined in Table 8.5.5.2-2 for FR2 with scaling factor N=8.
where,

For FR1,

1
_Tssp’
MGRP - - - - -
frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB,

- P= when in the monitored cell there are measurement gaps configured for intra-frequency, inter-

- P =1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.

For FR2,

1

Tsss
TSMTCperiad
beam detection RS is partially overlapped with SMTC occasion (Tsss < Tsmrcperiod)-

- P= , when candidate beam detection RS is not overlapped with measurement gap and candidate

- P iS Psharing factor, When candidate beam detection RS is not overlapped with measurement gap and candidate beam
detection RS is fully overlapped with SMTC period (Tssg = Tsmrcperiod)-

1
1-TssB _ TssB

MGRP TSMTCperiad
candidate beam detection RS is partially overlapped with SMTC occasion (Tssg < Tsmrcperiod) and SMTC

occasion is not overlapped with measurement gap and

- P=

, when candidate beam detection RS is partially overlapped with measurement gap and

- TSMTCperiod # MGRP or

- Tswmrcperiod = MGRP and Tssg < 0.5 X Tsmrcperiod
_ P = Psharing factor
- _TssB

MGRP
candidate beam detection RS is partially overlapped with SMTC occasion (Tssg < Tsmtcperiod) and SMTC
occasion is not overlapped with measurement gap and Tsmrcperiod = MGRP and Tssg = 0.5 X Tsmrcperiod

, When candidate beam detection RS is partially overlapped with measurement gap and

1
1 TssB
Min(MGRP.TsyTCperiod)

and candidate beam detection RS is partially overlapped with SMTC occasion (Tssg < Tsmrcperiod) and SMTC
occasion is partially or fully overlapped with measurement gap

- p=

, When candidate beam detection RS is partially overlapped with measurement gap

_ P = Psharing factor
- _TssB

MGRP
candidate beam detection RS is fully overlapped with SMTC occasion (Tsse = Tsmrcperiod) and SMTC occasion is
partially overlapped with measurement gap (Tsmrcperiod < MGRP)

, When candidate beam detection RS is partially overlapped with measurement gap and

- Psharing factor = 1, if the candidate beam detection RS outside measurement gap is

- not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each
consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB
symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure
is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving
carrier, and;

- not overlapped with the RSSI symbols indicated by ss-RSSI-Measurement and 1 data symbol before each
RSSI symbol indicated by ss-RSSI-Measurement and 1 data symbol after each RSSI symbol indicated by ss-
RSSI-Measurement, given that ss-RSSI-Measurement is configured

- Psharing factor = 3, Otherwise.

where,
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If the high layer in TS 38.331 [2] signaling of smtc2 is present, Tsmrcperiod fTOllows smtc2; Otherwise
Tsmrcperiod follows smtcl. Tsmrcperiod IS the shortest SMTC period among all CCs in the same FR2 band,
provided the SMTC offset of all CCs in FR2 have the same offset.

Longer evaluation period would be expected if the combination of the CBD-RS resource, SMTC occasion and
measurement gap configurations does not meet pervious conditions.

Table 8.5.5.2-1: Evaluation period Tevaluate cep_sse for FR1

Configuration Tevaluate_cBD_sss (MS)
non-DRX, DRX cycle Max(25, Ceil(3 x P) x Tsss)
< 320ms
DRX cycle > 320ms Ceil(3 x P) X Torx
Note: Tsss is the periodicity of SSB in the set G . Torx is the DRX cycle
length.

Table 8.5.5.2-2: Evaluation period Tevauate cep_sss for FR2

Configuration Tevaluate_cBb_sss (MS)
non-DRX, DRX cycle Max(25, Ceil(3 x P x N) x Tssg)
< 320ms
DRX cycle > 320ms Ceil(3 x P x N) X Tprx
Note: Tsss is the periodicity of SSB in the set G . Torx is the DRX cycle
length.
8.5.5.3 Measurement restriction for SSB based candidate beam detection

For FR1, when the SSB for CBD measurement is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-
RSRP measurement,

- If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for CBD measurement without any
restrictions;

- If SSB and CSI-RS have different SCS-es,

- If UE supports simultaneousRxDataSSB-DiffNumerology, UE shall be able to measure the SSB for CBD
measurement without any restriction;

- If UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not
both SSB for CBD measurement and CSI-RS. Longer measurement period for SSB based CBD measurement
is expected, and no requirements are defined.

For FR2, when the SSB for CBD measurement on one CC is in the same OFDM symbol as CSI-RS for RLM, BFD,
CBD or L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to measure one of
but not both SSB for CBD measurement and CSI-RS. Longer measurement period for SSB based CBD measurement is
expected, and no requirements are defined.

8.5.6 Requirements for CSI-RS based candidate beam detection

8.56.1 Introduction

The requirements in this clause apply for each CSI-RS resource in the set @ configured for a serving cell, provided that

the CSI-RS resources configured for candidate beam detection are actually transmitted within UE active DL BWP
during the entire evaluation period specified in clause 8.5.6.2.
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8.5.6.2 Minimum requirement

Upon request the UE shall be able to evaluate whether the L1-RSRP measured on the configured CSI-RS resource in set
q, estimated over the last Tevauate_cep_csi-rs [MS] period becomes better than the threshold Qin_r Within Tevaiuate_cep_csi-
rs [ms] period provided CSI-RS Es/lot is according to Annex Table B.2.4.2 for a corresponding band.

The UE shall monitor the configured CSI-RS resources using the evaluation period in table 8.5.6.2-1 and 8.5.6.2-2
corresponding to the non-DRX mode, if the configured DRX cycle < 320ms.

The value of Tevaae_ceo_csi-rs IS defined in Table 8.5.6.2-1 for FR1.

The value of Tevaiate_cep_csi-rs IS defined in Table 8.5.6.2-2 for FR2 with scaling factor N=8.

For FR1,
- P= ﬁ when in the monitored cell there are measurement gaps configured for intra-frequency, inter-
1="Mcrp
frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-RS;
and

- P =1 when in the monitored cell there are ho measurement gaps overlapping with any occasion of the CSI-RS.

For FR2,
- P =1, when candidate beam detection RS is not overlapped with measurement gap and also not overlapped with
SMTC occasion.
- P = —55 When candidate beam detection RS is partially overlapped with measurement gap and candidate

MGRP

beam detection RS is not overlapped with SMTC occasion (Tcsi-rs < MGRP)

1
1—__TCSI-Rs
TSMTCperiad
beam detection RS is partially overlapped with SMTC occasion (Tcsi-rs < TsmTcperiod)-

- P= , when candidate beam detection RS is not overlapped with measurement gap and candidate

- P = Psharing factor, When candidate beam detection RS is not overlapped with measurement gap and candidate beam
detection RS is fully overlapped with SMTC occasion (Tcsi-rs = Tsmtcperiod)-

1
1_TYcsi—rs ___ Tcsi-Rs
MGRP TSMTCperiad
and candidate beam detection RS is partially overlapped with SMTC occasion (Tcsi-rs < Tsmtcperiod) 2and SMTC

occasion is not overlapped with measurement gap and

- P=

, when candidate beam detection RS is partially overlapped with measurement gap

- TSMTCperiod # MGRP or

- Tswmrcperiod = MGRP and Tcsirs < 0.5 X Tsmrcperiod

__ Psharing factor
p= _Tcsi-rs '
- MGRP - - - - -
candidate beam detection RS is partially overlapped with SMTC occasion (Tcsi-rs < Tsmrcperiod) ahd SMTC
occasion is not overlapped with measurement gap and Tsmrcperiod = MGRP and Tcsirs = 0.5 X Tsmrcperiod

when candidate beam detection RS is partially overlapped with measurement gap and

1
1o Tcsi-rs
Min(MGRP,TsyTCperiod)

and candidate beam detection RS is partially overlapped with SMTC occasion (Tcsi-rs < Tsmtcperiod) and SMTC
occasion is partially or fully overlapped with measurement gap

- P= , when candidate beam detection RS is partially overlapped with measurement gap

- P= Tosirs' when candidate beam detection RS is partially overlapped with measurement gap and candidate

MGRP
beam detection RS is fully overlapped with SMTC occasion (Tcsi-rs = Tsmtcperiod) and SMTC occasion is
partially overlapped with measurement gap (T smrcperiod < MGRP)

- Psharing factor = 1, if the candidate beam detection RS outside measurement gap is
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- not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each
consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB
symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure
is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving
carrier, and;

- not overlapped with the RSSI symbols indicated by ss-RSS-Measurement and 1 data symbol before each
RSSI symbol indicated by ss-RSS-Measurement and 1 data symbol after each RSSI symbol indicated by ss-
RSS -Measurement, given that ss-RSS-Measurement is configured.

Psharing factor = 3, Otherwise.
where,

If the high layer in TS 38.331 [2] signaling of smtc2 is present, Tswmrcperiod fOllows smtc2; Otherwise
Tsmrcperiod follows smitcl. Tsmrcperiod IS the shortest SMTC period among all CCs in the same FR2 band,
provided the SMTC offset of all CCs in FR2 have the same offset.

Note: The overlap between CSI-RS for CBD and SMTC means that CSI-RS for CBD is within the SMTC
window duration.

Longer evaluation period would be expected if the combination of the CBD-RS resource, SMTC occasion and
measurement gap configurations does not meet pervious conditions.

Longer evaluation period would be expected if the CSI-RS is on the same OFDM symbols with RLM, BFD, BM-RS, or
other CBD-RS, according to the measurement restrictions defined in clause 8.5.6.3.

The values of Mcgp used in Table 8.5.6.2-1 and Table 8.5.6.2-2 are defined as

- Mcep = 3, if the CSI-RS resource configured in the set @ is transmitted with Density = 3 and over the
bandwidth = 24 PRBs.

Table 8.5.6.2-1: Evaluation period Tevaluate_cep_csi-rs for FR1

Configuration TEvaluatec_cBD_csi-Rrs (MS)
non-DRX, DRX cycle Max (25, Ceil(Mcsp x P) x Tcsi-rs)
< 320ms
DRX cycle > 320ms Ceil(Mcep X P) x Torx
Note: Tesirs is the periodicity of CSI-RS resource in the set T,. Torx is the
DRX cycle length.

Table 8.5.6.2-2: Evaluation period Tevaluate_cep_csi-rs for FR2

Configuration TEvaluate_cBD_csI-Rs (MS)
non-DRX, DRX cycle Max(25, Ceil(Mcep x P x N) X Tcsi-rs)
< 320ms
DRX cycle > 320ms Ceil(Mcep X P x N) X Tprx
Note: Tesirs is the periodicity of CSI-RS resource in the set T,. Torx is the
DRX cycle length.

8.5.6.3 Measurement restriction for CSI-RS based candidate beam detection

For both FR1 and FR2, when the CSI-RS for CBD measurement is in the same OFDM symbol as SSB for RLM, BFD,
CBD or L1-RSRP measurement, UE is not required to receive CSI-RS for CBD measurement in the PRBs that overlap
with an SSB.

For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has same SCS
than CSI-RS for CBD measurement, the UE shall be able to perform CSI-RS based CBD measurement without
restrictions.
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For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different
SCS than CSI-RS for CBD measurement, the UE shall be able to perform CSI-RS based CBD measurement with
restrictions according to its capabilities:

- If the UE supports simultaneousRxDataSSB-DiffNumerology the UE shall be able to perform CSI-RS based
CBD measurement for without restrictions.

- If the UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but
not both CSI-RS for CBD measurement and SSB. Longer measurement period for CSI-RS based CBD
measurement is expected, and no requirements are defined.

For FR1, when the CSI-RS for CBD measurement is in the same OFDM symbol as another CSI-RS for RLM, BFD,
CBD or L1-RSRP measurement, UE shall be able to measure the CSI-RS for CBD measurement without any
restriction.

For FR2, when the CSI-RS for CBD measurement on one CC is in the same OFDM symbol as SSB for RLM, BFD,
CBD or L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to measure one of
but not both CSI-RS for CBD measurement and SSB. Longer evaluation period for CSI-RS based CBD measurement is
expected, and no requirements are defined.

For FR2, when the CSI-RS for CBD measurement on one CC is in the same OFDM symbol as another CSI-RS for
RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to
measure one of but not both CSI-RS for CBD measurement and the other CSI-RS. Longer evaluation period for CSI-RS
based CBD measurement is expected, and no requirements are defined.

8.5.7 Scheduling availability of UE during beam failure detection

Scheduling availability restrictions when the UE is performing beam failure detection are described in the following
clauses.

8.5.7.1 Scheduling availability of UE performing beam failure detection with a same
subcarrier spacing as PDSCH/PDCCH on FR1

There are no scheduling restrictions due to beam failure detection performed on SSB and CSI-RS configured for BFD
with the same SCS as PDSCH or PDCCH in FR1.

8.5.7.2 Scheduling availability of UE performing beam failure detection with a
different subcarrier spacing than PDSCH/PDCCH on FR1

For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling
availability due to beam failure detection when SSB is configured as BFD. For UEs which do not support
simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to beam failure detection when SSB
is configured as BFD.

- The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for tracking
or CSI-RS for CQI on SSB symbols to be measured for beam failure detection.

When intra-band carrier aggregation in FR1 is configured, the scheduling restrictions on FR1 serving PCell or PSCell
apply to all serving cells in the same band on the symbols that fully or partially overlap with restricted symbols. When
inter-band carrier aggregation within FR1 is configured, there are no scheduling restrictions on FR1 serving cell(s)
configured in other bands than the bands in which PCell or PSCell is configured.
8.5.7.3 Scheduling availability of UE performing beam failure detection on FR2
The following scheduling restriction applies due to beam failure detection.

- For the case where no RSs are provided for BFD, or when CSI-RS is configured for BFD is explicitly configured
and is type-D QCLed with active TCI state for PDCCH or PDSCH, and the CSI-RS is not in a CSI-RS resource
set with repetition ON

- There are no scheduling restrictions due to beam failure detection performed based on the CSI-RS.
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- Otherwise

- The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for
tracking or CSI-RS for CQI on BFD-RS resource symbols to be measured for beam failure detection.

When intra-band carrier aggregation in FR2 is performed, the scheduling restrictions on FR2 serving PCell or PSCell
apply to all serving cells in the same band on the symbols that fully or partially overlap with restricted symbols.

For FR2, if following conditions are met,
- UE has been notified about system information update through paging,

- The gap between UE’s reception of PDCCH that UE monitors in the Type2-PDCCH CSS set and that notifies
system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2
slots,

For the SSB and CORESET for RMSI scheduling multiplexing patterns 3, UE is expected to receive the PDCCH that
UE monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured for BFD
mesurement; and

For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, UE is expected to receive PDSCH that
corresponds to the PDCCH that UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for BFD
mesurement.

8.5.7.4 Scheduling availability of UE performing beam failure detection on FR1 or
FR2 in case of FR1-FR2 inter-band CA and NR DC

There are no scheduling restrictions on FR1 serving cell(s) due to beam failure detection performed on FR2 serving
PCell and/or PSCell.

There are no scheduling restrictions on FR2 serving cell(s) due to beam failure detection performed on FR1 serving
PCell and/or PSCell.

NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG are in FR1 and all serving cells in SCG
are in FR2.

8.5.8  Scheduling availability of UE during candidate beam detection

Scheduling availability restrictions when the UE is performing L1-RSRP measurement for candidate beam detection are
described in the following clauses.

8.5.8.1 Scheduling availability of UE performing L1-RSRP measurement with a same
subcarrier spacing as PDSCH/PDCCH on FR1

There are no scheduling restrictions due to L1-RSRP measurement performed on SSB and CSI-RS configured as link
recovery detection resource with the same SCS as PDSCH or PDCCH in FR1.

8.5.8.2 Scheduling availability of UE performing L1-RSRP measurement with a
different subcarrier spacing than PDSCH/PDCCH on FR1

For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling
availability due to L1-RSRP measurement based on SSB as link recovery detection resource. For UEs which do not
support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to L1-RSRP measurement
based on SSB configured as link recovery detection resource.

- The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, TRS, CSI-RS for
tracking or CSI-RS for CQI on SSB symbols to be measured for L1-RSRP.

When intra-band carrier aggregation in FR1 is configured, the scheduling restrictions on one serving cell apply to all
other serving cells in the same band on the symbols that fully or partially overlap with the restricted symbols. When
inter-band carrier aggregation within FR1 is configured, there are no scheduling restrictions on FR1 serving cell(s)
configured in other bands.
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8.5.8.3 Scheduling availability of UE performing L1-RSRP measurement on FR2
The following scheduling restriction applies due to candidate beam detection

- The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, CSI-RS for tracking
or CSI-RS for CQI on reference symbols to be measured for candidate beam detection.

When intra-band carrier aggregation in FR2 is configured, the scheduling restrictions on to one serving cell apply to all
serving cells in the same band on the symbols that fully or partially overlap with restricted symbols.

For FR2, if following conditions are met,
- UE has been notified about system information update through paging,

- The gap between UE’s reception of PDCCH that UE monitors in the Type2-PDCCH CSS set and that notifies
system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2
slots,

For the SSB and CORESET for RMSI scheduling multiplexing patterns 3, UE is expected to receive the PDCCH that
UE monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured for CBD
mesurement; and

For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, UE is expected to receive PDSCH that
corresponds to the PDCCH that UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for CBD
mesurement.

8.5.8.4 Scheduling availability of UE performing L1-RSRP measurement on FR1 or
FR2 in case of FR1-FR2 inter-band CA and NR-DC

There are no scheduling restrictions on FR1 serving cell(s) due to L1-RSRP measurement performed on FR2 serving
cell(s).

There are no scheduling restrictions on FR2 serving cell(s) due to L1-RSRP measurement performed on FR1 serving
cell(s).

NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG are in FR1 and all serving cells in SCG
are in FR2.

8.5.9 Minimum requirement at transitions for beam failure detection

When the UE transitions between DRX and no DRX or when DRX cycle periodicity changes, for each BFD-RS
resource, for a duration of time equal to the evaluation period corresponding to the second mode after the transition
occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation period corresponding to the
first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the
second mode for each BFD-RS resource.

When the UE transitions from a first configuration of BFD resources to a second configuration of BFD resources that is
different from the first configuration, for each BFD resource present in the second configuration, for a duration of time
equal to the evaluation period corresponding to the second configuration after the transition occurs, the UE shall use an
evaluation period that is no less than the minimum of evaluation periods corresponding to the first configuration and the
second configuration. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second
configuration for each BFD resource present in the second configuration.

When the UE transitions from a first configuration of active TCI state of the CORESET to a second configuration of
active TCI state of the CORESET, for each CSI-RS for BFD present in the second configuration, the UE shall use an
evaluation period corresponding to the second configuration from the time of transition.
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8.6 Active BWP switch delay

8.6.1 Introduction

The requirements in this clause apply for a UE configured PCell or any activated SCell in standalone NR or NE-DC,
PCell, PSCell or any activated SCell in MCG or SCG in NR-DC, or PSCell or any activated SCell in SCG in EN-DC.
UE shall complete the switch of active DL and/or UL BWP within the delay defined in this clause.

8.6.2 DCI and timer based BWP switch delay

The requirements in this clause only apply to the case that the BWP switch is performed on a single CC with more than
one BWP configurations configured.

For DCI based BWP switch, if the serving cell where UE receives DCI for BWP switch request is different from the
serving cell on which BWP switch occurs, the UE is not required to follow the requirements specified in this clause.

For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be
able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP
on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of Teweswitchpelay
which starts from the beginning of DL slot n.

The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a
time duration of Teweswitchpelay Which starts from the beginning of DL slot n except DCI triggering BWP switch on the
cell where DCI-based BWP switch occurs. The UE is not required to follow the requirements defined in this clause
when performing a DCI-based BWP switch between the BWPs in disjoint channel bandwidths or in partially
overlapping channel bandwidths.

For timer-based BWP switch, the UE shall start BWP switch at DL slot n, where slot n is the first slot of a DL subframe
(FR1) or DL half-subframe (FR2) immediately after a BWP-inactivity timer bwp-InactivityTimer [2] expires on a
serving cell, and the UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active
BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a
time duration of Teweswitchpelay Which starts from the beginning of DL slot n.

The UE is not required to transmit UL signals or receive DL signals during time duration Tewpswitchpelay after bwp-
InactivityTimer [2] expires on the cell where timer-based BWP switch occurs.

Depending on UE capability bwp-SwitchingDelay [2], UE shall finish BWP switch within the time duration
TBWPswitchDe|ay defined in Table 862'1

Table 8.6.2-1: BWP switch delay

NR Slot BWP switch delay Tswpswitchpelay (SIOtS)
‘u Ie(rr']ngst)h Type 1Note 1 Type 2Note 1
0 1 1 3
1 0.5 2 5
2 0.25 3 9
3 0.125 6 18

Note 1:  Depends on UE capability.

Note 2:  If the BWP switch involves changing of SCS, the BWP
switch delay is determined by the smaller SCS between
the SCS before BWP switch and the SCS after BWP
switch.

Provided the UE does not have the required TClI-state information to receive PDCCH and PDSCH in the new BWP, the
UE shall use old TCl-states before the BWP switch until a new MAC CE updating the required TCl-state information
for PDCCH and PDSCH is received after the BWP switch.

If UE has the information on the required TCl-state information to receive PDCCH and PDSCH in the new BWP,

- UE shall be able to receive PDCCH and PDSCH with old TCl-states before the delay as specified in Clause 8.10
in the new BWP.
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- UE shall be able to receive PDCCH and PDSCH with new TCl-states after the delay as specified in Clause 8.10
in the new BWP

8.6.3 RRC based BWP switch delay

The requirements in this clause only apply to the case that the BWP switch is performed on a single CC with one or
more than one BWP configuration(s) configured, with

- Active BWP switch or parameter change of its active BWPs for SpCell

- Parameter change of its active BWPs except parameter firstActiveDownlinkBWP-1d and firstActiveUplinkBWP-
Id for SCell

For RRC-based BWP switch, after the UE receives RRC reconfiguration involving active BWP switching or parameter
change of its active BWP, UE shall be able to receive PDSCH/PDCCH (for DL active BWP switch) or transmit PUSCH
(for UL active BWP switch) on the new BWP on the serving cell on which BWP switch occurs on the first DL or UL

. . . T i +T, i R . . .
slot right after a time duration of —==Proce=maiery l;";f’iw’“h’”’“y”c slots which begins from the beginning of DL slot

n, where
DL slot n is the last slot overlapping with the PDSCH containing the RRC command, and

NR Slot length is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP
switch if the BWP switch involves changing of SCS.

Trreprocessingpetay 1S the length of the RRC procedure delay in ms as defined in clause 11.2 in TS 36.331 [16] if
the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the length of the RRC
procedure delay in ms as defined in clause 12 in TS 38.331 [2], and

Tgwpswitcnpelayrre = 6ms is the time used by the UE to perform BWP switch.

The UE is not required to transmit UL signals or receive DL signals during the time defined by Trrcprocessingpetay +
Tgwpswitchpetayrrc ON the cell where RRC-based BWP switch occurs. When Tyaro > Trreprocessingpetay @ lONger
switching delay is allowed. Where Ty 4z, is the time between DL data transmission and acknowledgement as specified
in TS 38.213 [3].

8.7 Void

8.8 NE-DC: E-UTRAN PSCell Addition and Release Delay

8.8.1 Introduction

This clause defines requirements for the delay within which the UE shall be able to configure an E-UTRAN PSCell in
NR - E-UTRA dual connectivity. The requirements are applicable to an NR - E-UTRA dual connectivity capable UE.

8.8.2 E-UTRAN PSCell Addition Delay Requirement

The requirements in this clause shall apply for the UE, which is configured with PCell, and may also be configured with
one or more SCells.

Upon receiving E-UTRAN PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble
towards E-UTRAN PSCell no later than in subframe n + Tconfig EUTRAN-PSCell:

Where:

T config_ EUTRAN-PSCell = TRRC_delay + T activation_time ¥ 50MS + TE.uTRAN-PSCell_DU

Trrec_delay 1S the RRC procedure delay as specified in TS 38.331 [2].
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Tactivation_time 1S the E-UTRAN PSCell activation delay. If the E-UTRAN PSCell is known, then Tactivation_time 1S
20ms. If the E-UTRAN PSCell is unknown, then T activation_time iS 30ms provided the E-UTRAN PSCell can be
successfully detected on the first attempt.

Te-utran-pscen_pu IS the delay uncertainty in acquiring the first available PRACH occasion in the E-UTRAN
PSCell. TE-UTRAN-PSCell_DU is up to 30ms.

E-UTRAN PSCell is known if it has been meeting the following conditions:
- During the last 5 seconds before the reception of the E-UTRAN PSCell configuration command:
- the UE has sent a valid measurement report for the E-UTRAN PSCell being configured and

- the E-UTRAN PSCell being configured remains detectable according to the cell identification conditions
specified in clause 8.8 of TS 36.133 [15],

- E-UTRAN PSCell being configured also remains detectable during the E-UTRAN PSCell configuration delay
Teonfig_euTRAN-Pscen @Ccording to the cell identification conditions specified in clause 8.8 of TS 36.133 [15].

otherwise it is unknown.

The PCell interruption specified in clause 8.2 is allowed only during the RRC reconfiguration procedure [2].

8.8.3 E-UTRAN PSCell Release Delay Requirement

The requirements in this clause shall apply for a UE which is configured with PCell and E-UTRAN PSCell and may
also be configured with one or more SCells and/or E-UTRAN SCells.

Upon receiving E-UTRAN PSCell release in subframe n, the UE shall accomplish the release actions specified in
TS 38.331 [2] no later than in subframe n+ TRrrc_delay:

Where
Trre_delay 1S the RRC procedure delay as specified in TS 38.331 [2].

The PCell interruption specified in clause 8.2 is allowed only during the RRC reconfiguration procedure [2].

8.9 NR-DC: PSCell Addition and Release Delay

8.9.1 Introduction

This clause defines requirements for the delay within which the UE shall be able to configure an PSCell in NR dual
connectivity. The requirements are applicable to an NR dual connectivity capable UE.

8.9.2 PSCell Addition Delay Requirement

The requirements in this clause shall apply for the UE configured with only PCell in FR1.

Upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell in

. T, ;
FR2 no later than in slot n + —<2fig-pscell
NR slot length

where:
Teonfig_pscell = TRRC delay + Tprocessing + Tsearch + Ta + Tpscen_pu + 2 ms
Trre_delay IS the RRC procedure delay as specified in TS 38.331 [2].
Torocessing IS the SW processing time needed by UE, including RF warm up period. Tprocessing = 40 ms.

Tsearch IS the time for AGC settling and PSS/SSS detection. If the target cell is known, Tsearch = 0 ms. If the target
cell is unknown and the target cell Es/lot = -2dB, Tsearch = 24* Trs ms.
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Ta is time for fine time tracking and acquiring full timing information of the target cell. T, = 1*Trs ms for a
known or unknown PSCell.

Trscen_pu is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. Tpscen_pu IS up
to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated
period is defined in Table 8.1-1 of TS 38.213 [3].

Trs is the SMTC periodicity of the target cell if the UE has been provided with an SMTC configuration for the
target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the
same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement
object on this frequency, the requirement in this clause is applied with Trs = 5 ms assuming the SSB
transmission periodicity is 5 ms. There is no requirement if the SSB transmission periodicity is not 5 ms.

In FR1 and FR2, the PSCell is known if it has been meeting the following conditions:
During the last 5 seconds before the reception of the PSCell configuration command:
- the UE has sent a valid measurement report for the PSCell being configured and

- One of the SSBs measured from the PSCell being configured remains detectable according to the cell
identification conditions specified in clause 9.3.

- One of the SSBs measured from PSCell being configured also remains detectable during the PSCell
configuration delay Tconfig_pscen according to the cell identification conditions specified in clause 9.3.

otherwise it is unknown.

The PCell interruption specified in clause 8.2 is allowed only during the RRC reconfiguration procedure [2].

8.9.3 PSCell Release Delay Requirement
The requirements in this clause shall apply for a UE which is configured with PCell and one PSCell.
Upon receiving PSCell release in subframe n, the UE shall accomplish the release actions specified in TS 38.331 [2] no

. T
later than in slot n + —2Rcdelay .
NR slot length

where
Trre_delay IS the RRC procedure delay as specified in TS 38.331 [2].

The PCell interruption specified in clause 8.2 is allowed only during the RRC reconfiguration procedure [2].

8.10  Active TCI state switching delay

8.10.1 Introduction

The requirements in this clause apply for a UE configured with one or more TCI state configurations on serving cell in
MR-DC or standalone NR. UE shall complete the switch of active TCI state within the delay defined in this clause.
8.10.2 Known conditions for TCI state

The TCI state is known if the following conditions are met:

- During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting
for the target TCI state to the completion of active TCI state switch, where the RS resource for L1-RSRP
measurement is the RS in target TCI state or QCLed to the target TCI state

- TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for
beam reporting or measurement

- The UE has sent at least 1 L1-RSRP report for the target TCI state before the TCI state switch command
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- The TCI state remain detectable during the TCI state switching period
- The SSB associated with the TCI state remain detectable during the TCI switching period
- SNR of the TCI state > -3dB

Otherwise, the TCI state is unknown.

8.10.3 MAC-CE based TCI state switch delay

If the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be
able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is

after slot n+ Traro + 3NSU2TAMeAL TO*(Tri o ss8 + Tsse-proc) / NR Slot length. The UE shall be able to receive PDCCH

slot
subframe,p

with the old TCI state until slot n+ Tuarq +3Ng,,

Where Tharg is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3];
Trirst-ssg IS time to first SSB transmission after MAC CE command is decoded by the UE;
Tss-proc = 2 MS;
TOk =1 if target TCI state is not in the active TCI state list for PDSCH, 0 otherwise.

If the target TCI state is unknown, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be
able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is

after slot n+ Trarg +3NSIDT@MeH 4 T4 pere +TOu(Trirstssa* Tsse-proc) / NR lot length. The UE shall be able to receive

PDCCH with the old TCI state until slot n+ Tuarg + 3NJ0famet
Where
T Lirsre = 0 in FR1 or when the TCI state switching not involving QCL-TypeD in FR2. Otherwise,
T L1-rsre IS the time for Rx beam refinement in FR2, defined as
- TvL1-RsRP_Measurement_Period_sse for SSB as specified in clause 9.5.4.1,
- with the assumption of M=1
- With Treport =0

- TL1-RsRP_Measurement_Period_csi-rs for CSI-RS as specified in clause 9.5.4.2

- configured with higher layer parameter repetition set to ON

with the assumption of M=1 for periodic CSI-RS

for aperiodic CSI-RS if number of resources in resource set at least equal to MaxNumber RxBeam
- Wlth TReport = O

- TOw = 1 for CSI-RS based L1-RSRP measurement, and O for SSB based L1-RSRP measurement when TCI state
switching involves QCL-TypeD

- TOw =1 when TCI state switching involves other QCL types only

- Trist-ssg IS time to first SSB transmission after L1-RSRP measurement when TCI state switching involves QCL-
TypeD;

- Trirstsse is time to first SSB transmission after MAC CE command is decoded by the UE for other QCL types;
- The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
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8.10.4 DCI based TCI state switch delay

If the target TCI state is known, when a UE is configured with the higher layer parameter tci-PresentinDCI which is set
as 'enabled' for the CORESET scheduling PDSCH at slot n, UE shall be able to receive PDSCH with target TCI state of
the serving cell on which TCI state switch occurs at the first slot that is after slot n+timeDurationForQCL, where,
timeDurationForQCL is the time required by the UE to perform PDCCH reception and applying spatial QCL
information received in DCI for PDSCH processing as described in TS 38.214 [26], the value of timeDurationForQCL
is defined in TS 38.331 [2].

The known condition for TCI state defined in clause 8.10.2 is applied.

8.10.5 RRC based TCI state switch delay

If the target TCI state is known, UE shall be able to receive PDCCH with target TCI state of the serving cell on which
TCI state switch occurs at the first slot that is after slot n+ (Trrc_processing + TOK™*(Trirst-ssg + Tsse-proc)) / NR slot length,
The UE is not required to receive PDCCH/PDSCH/CSI-RS or transmit PUCCH/PUSCH until the end of switching
period.

Where
- Slot n is the last slot overlapping with the PDSCH carrying RRC activation command.

- TrRre_processing IS the RRC processing delay defined in Clause 11.2 of TS 36.331 [16] if the corresponding RRC
message is embedded in E-UTRA RRC message, otherwise it is the RRC processing delay defined in Clause 12
of TS 38.331 [2].

- Trirssse iS time to first SSB transmission after RRC processing by the UE; The SSB shall be the QCL-TypeA or
QCL-TypeC to target TCI state.

- Tssa-procand TO are defined in clause 8.10.3.

If the target TCI state is unknown, UE shall be able to receive PDCCH with target TCI state of the serving cell on
which TCI state switch occurs at the first slot that is after slot n+ (Trrc_processing +TL1-rRsrP + T Ouc*(Trirst-ssg + Tssg-proc)) /
NR dot length, The UE is not required to receive PDCCH/PDSCH/CSI-RS or transmit PUCCH/PUSCH until the end of
switching period.

Where
- Slot n is the last slot overlapping with the PDSCH carrying RRC activation command.

- Trre_processing IS the RRC processing delay defined in Clause 11.2 of TS 36.331 [16] if the corresponding RRC
message is embedded in E-UTRA RRC message, otherwise it is the RRC processing delay defined in Clause 12
of TS 38.331 [2].

- Trirstsse is time to first SSB transmission after L1-RSRP measurement when TCI state switching involves QCL-
TypeD;

- Trirstssg is time to first SSB transmission after RRC processing time at the UE for other QCL types;
- The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
- Tri-rsre, TOuw and Tsse-proc are defined in clause 8.10.3.

The requirements for RRC based TCI state switch delay apply when only 1 TCI state is configured in RRC TCI state
list. When Tyapg > Trre processing @ longer switching delay is allowed. Where Ty, 4z, is the time between DL data
transmission and acknowledgement as specified in TS 38.213 [3].

8.10.6 Active TCI state list update delay

If the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE
shall be able to receive PDCCH to schedule PDSCH with the new target TCI state at the first slot that is after n+ Tharg

+3NSIDIAMER 4 T O (Trirse-sss + Tssa-proc) / NR Slot length. Where Tiag, Tirstsse, Tsse-proc and TOx are defined in clause

8.10.3.
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8.11 PSCell Change

This clause defines requirements for the delay within which the UE shall be able to change PSCell to other cell in EN-
DC or NR-DC. The requirements in this clause are applicable to EN-DC and NR-DC.

The UE shall be capable of transmitting PRACH preamble towards the target PSCell no later than specified in clause
8.9.2 for the case of NR-DC and in TS 36.133 clause 7.31.2 for the case of EN-DC,, where the following values for slot
N, Tprocessing @Nd Trrc_delay Shall override the existing ones:

- Slot n is the last slot overlapping with the PDSCH containing PSCell change,

- Thprocessing = 20 ms when source and target cells are in the same FR,
- Tprocessing = 40 ms when source and target cells are in different FRs.

- Trrc_delay is the RRC procedure delay as specified in TS 36.331 [16] if the corresponding RRC message is
embedded in E-UTRA RRC message, otherwise it is the RRC procedure delay as specified in TS 38.331 [2].

If the SMTC periodicity of the target cell is not provided within the PSCell change message, and measObjectNRs
having the same SSB frequency and subcarrier spacing configured by MN and SN have different SMTC, T is the
periodicity of one of the SMTC which is up to UE implementation.

The target PSCell is known if it has been meeting the conditions in clause 8.9.2 for the case of NR-DC and in TS36.133
clause 7.31.2 for the case of EN-DC.

The interruption on PCell and other serving cells specified in TS36.133 clause 7.32.2.1 for EN-DC and in TS38.133
clause 8.2.4.2.1 for NR-DC is allowed only during the RRC reconfiguration procedure [2].

9 Measurement Procedure

9.1 General measurement requirement

9.1.1 Introduction

This clause contains general requirements on the UE regarding measurement reporting in RRC_CONNECTED state.
The requirements are split in intra-frequency, inter-frequency, inter-RAT E-UTRAN FDD, inter-RAT E-UTRAN TDD,
and L1-RSRP measurements requirements. These measurements may be used by the NG-RAN. The measurement
quantities are defined in TS38.215 [4], the measurement model is defined in TS38.300 [10], TS37.340 [17] and
measurement accuracies are specified in clause 10. Control of measurement reporting is specified in TS 38.331 [2].

In the requirements of clause 9, the exceptions for side conditions apply as follows:

- for the UE capable of CA but not configured with any SCell, the applicable exceptions for side conditions are
specified in Annex B, clause B.3.2.1 for UE supporting CA in FR1, and clause B.3.2.3 for UE supporting CA in
FR2, respectively;

- for the UE capable of CA and configured with at least one SCell, the applicable exceptions for side conditions
are specified in Annex B, clause B.3.2.2 for UE configured with CA in FR1, and clause B.3.2.4 for UE
supporting CA in FR2, respectively;

- for the UE capable of SUL but not configured with SUL, the applicable exceptions for side conditions are
specified in Annex B, clause B.3.4.1 for UE supporting SUL in FR1;

- for the UE capable of SUL and configured with at least one SUL, the applicable exceptions for side conditions
are specified in Annex B, clause B.3.4.2 for UE configured with SUL in FR1.

9.1.2 Measurement gap

If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells and/or
inter-RAT E-UTRAN cells, and the UE does not support independent measurement gap patterns for different frequency
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ranges as specified in Table 5.1-1 in [18, 19, 20], in order for the requirements in the following clauses to apply the
network must provide a single per-UE measurement gap pattern for concurrent monitoring of all frequency layers.

If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells and/or
inter-RAT E-UTRAN cells, and the UE supports independent measurement gap patterns for different frequency ranges
as specified in Table 5.1-1 in [18, 19, 20], in order for the requirements in the following clauses to apply the network
must provide either per-FR measurement gap patterns for frequency range where UE requires per-FR measurement gap
for concurrent monitoring of all frequency layers of each frequency range independently, or a single per-UE
measurement gap pattern for concurrent monitoring of all frequency layers of all frequency ranges.

During the per-UE measurement gaps the UE:

- is not required to conduct reception/transmission from/to the corresponding E-UTRAN PCell, E-UTRAN
SCell(s) and NR serving cells for E-UTRA-NR dual connectivity except the reception of signals used for RRM
measurement(s) and the signals used for random access procedure according to TS38.321 [7].

- is not required to conduct reception/transmission from/to the corresponding NR serving cells for SA (with single
carrier or CA configured) except the reception of signals used for RRM measurement(s) and the signals used for
random access procedure according to TS38.321 [7].

- is not required to conduct reception/transmission from/to the corresponding PCell, SCell(s) and E-UTRAN
serving cells for NR-E-UTRA dual connectivity except the reception of signals used for RRM measurement(s)
and the signals used for random access procedure according to TS38.321 [7].

- is not required to conduct reception/transmission from/to the corresponding NR serving cells for NR-DC except
the reception of signals used for RRM measurement(s) and the signals used for random access procedure
according to TS38.321 [7].

During the per-FR measurement gaps the UE:

- is not required to conduct reception/transmission from/to the corresponding E-UTRAN PCell, E-UTRAN
SCell(s) and NR serving cells in the corresponding frequency range for E-UTRA-NR dual connectivity except
the reception of signals used for RRM measurement(s) and the signals used for random access procedure
according to [7].

- is not required to conduct reception/transmission from/to the corresponding NR serving cells in the
corresponding frequency range for SA (with single carrier or CA configured) except the reception of signals
used for RRM measurement(s) and the signals used for random access procedure according to TS38.321 [7].

- is not required to conduct reception/transmission from/to the corresponding PCell, SCell(s) and E-UTRAN
serving cells in the corresponding frequency range for NR-E-UTRA dual connectivity except the reception of
signals used for RRM measurement(s) and the signals used for random access procedure according to TS38.321

[71.

- is not required to conduct reception/transmission from/to the corresponding NR serving cells in the
corresponding frequency range for NR-DC except the reception of signals used for RRM measurement(s) and
the signals used for random access procedure according to TS38.321 [7].

UEs shall support the measurement gap patterns listed in Table 9.1.2-1 based on the applicability specified in table
9.1.2-2 and 9.1.2-3. UE determines measurement gap timing based on gap offset configuration and measurement gap
timing advance configuration provided by higher layer signalling as specified in TS 38.331 [2] and TS 36.331 [16].
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Table 9.1.2-1: Gap Pattern Configurations

Gap Pattern | Measurement Gap Measurement
Id Length (MGL, ms) Gap Repetition
Period
(MGRP, ms)
0 6 40
1 6 80
2 3 40
3 3 80
4 6 20
5 6 160
6 4 20
7 4 40
8 4 80
9 4 160
10 3 20
11 3 160
12 5.5 20
13 55 40
14 5.5 80
15 5.5 160
16 35 20
17 3.5 40
18 35 80
19 35 160
20 1.5 20
21 15 40
22 15 80
23 15 160

connectivity UE or NR-E-UTRA dual connectivity UE

Measurement Serving cell Measurement Applicable Gap Pattern Id
gap pattern Purpose
configuration
E-UTRA + FR1, or non-NR RAT Notel.2 0,1,2,3
Per-UE E-UTRA + FR2, or FR1 and/or FR2 0-11
measurement E-UTRA + FR1 + non-NR RATNotel.2 0,1,2,3,4,6,7,8,10
gap FR2 and FR1 and/or
FR2
E-UTRA and, FR1if | non-NR RAT Notel.2 0,1,2,3
configured
FR2 if configured No gap
E-UTRA and, FR1 if FR1 only 0-11
configured
FR2 if configured No gap
E-UTRA and, FR1 if FR2 only No gap
configured
FR2 if configured 12-23
Per-FR E-UTRA and, FR1 if | non-NR RAT Notel.2 0,1,2,3,4,6,7,8,10
measurement configured and FR1
gap FR2 if configured No gap
E-UTRA and, FR1 if FR1 and FR2 0-11
configured
FR2 if configured 12-23

E-UTRA and, FR1 if
configured

FR2 if configured

non-NR RAT Netel.2
and FR2

0,1,23,4,6,7,8,10

12-23

E-UTRA and, FR1 if
configured

FR2 if configured

non-NR RAT Notel1.2
and FR1 and FR2

0,1,23,4,6,7,8,10

12-23
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Note: In E-UTRA-NR dual connectivity mode, if GSM or UTRA TDD or UTRA FDD inter-RAT
frequency layer is configured to be monitored, only measurement gap pattern #0 and #1 can
be used for per-FR gap in E-UTRA and FRL1 if configured, or for per-UE gap.

NOTE 1: In E-UTRA-NR dual connectivity mode, non-NR RAT includes E-UTRA, UTRA and/or GSM.
In NR-E-UTRA dual connectivity mode, non-NR RAT means E-UTRA.

NOTE 2: Void

NOTE 3: When E-UTRA inter-frequency RSTD measurements are configured and the UE requires
measurement gaps for performing such measurements, only Gap Pattern #0 can be used.

In E-UTRA-NR dual connectivity mode,

if per-UE measurement gap is configured with MG timing advance of Tme ms, the measurement gap starts at
time Tme ms advanced to the end of the latest E-UTRA subframe occurring immediately before the configured
measurement gap among MCG serving cells subframes.

if per-FR measurement gap for FR1 is configured with MG timing advance of Tme ms, the measurement gap for
FR1 starts at time Tme ms advanced to the end of the latest E-UTRA subframe occurring immediately before the
configured measurement gap among MCG serving cells subframes.

if per-FR measurement gap for FR2 is configured with MG timing advance of Tue ms, the measurement gap for
FR2 starts at time Tme ms advanced to the end of the latest NR subframe occurring immediately before the
configured measurement gap among SCG serving cells subframes in FR2.

In NR-E-UTRA dual connectivity mode,

if per-UE measurement gap is configured with MG timing advance of Tme ms, the measurement gap starts at
time Tme ms advanced to the end of the latest NR subframe occurring immediately before the configured
measurement gap among MCG serving cells subframes.

if per-FR measurement gap for FR1 is configured with MG timing advance of Tme ms and UE has NR serving
cell in FR1, the measurement gap for FR1 starts at time Tme ms advanced to the end of the latest NR subframe
occurring immediately before the configured measurement gap among MCG serving cells subframes in FR1.

if per-FR measurement gap for FR1 is configured with MG timing advance of Tme ms and UE doesn’t have NR
serving cell in FR1, the measurement gap for FR1 starts at time Tme ms advanced to the end of the latest E-
UTRA subframe occurring immediately before the configured measurement gap among SCG serving cells
subframes.

if per-FR measurement gap for FR2 is configured with MG timing advance of Tue ms, the measurement gap for
FR2 starts at time Tme ms advanced to the end of the latest NR subframe occurring immediately before the
configured measurement gap among MCG serving cells subframes in FR2.

In NR-NR dual connectivity mode,

If per-UE measurement gap is configured with MG timing advance of Tmc ms, the measurement gap starts at
time Tme ms advanced to the end of the latest MCG subframe occurring immediately before the configured
measurement gap among MCG serving cells subframes.

If per-FR measurement gap for FR1 is configured with MG timing advance of Tme ms, the measurement gap for
FR1 starts at time Tme ms advanced to the end of the latest MCG subframe occurring immediately before the
configured measurement gap among MCG serving cells subframes.

If per-FR measurement gap for FR2 is configured with MG timing advance of Tue ms, the measurement gap for
FR2 starts at time Tme ms advanced to the end of the latest SCG subframe occurring immediately before the
configured measurement gap among SCG serving cells subframes in FR2.

Twme is the MG timing advance value provided in mgta according to TS38.331 [2].

In determining the measurement gap starting point, UE shall use the DL timing of the latest E-UTRA or NR subframe
occurring immediately before the configured measurement gap among E-UTRA or NR serving cells.

NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG in FR1 and all serving cells in SCG in

FR2.
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For per-FR measurement gap capable UE configured with E-UTRA-NR dual connectivity or NR-E-UTRA dual
connectivity, when serving cells are in E-UTRA and FR1, measurement objects are in both E-UTRA/FR1 and FR2,

- If MN indicates UE that the measurement gap from MN applies to E-UTRA/FR1/FR2 serving cells, UE fulfils
the per-UE measurement requirements for both E-UTRA/FR1 and FR2 measurement objects based on the
measurement gap pattern configured by MN;

- If MN indicates UE that the measurement gap from MN applies to only LTE/FR1 serving cell(s),

- UE fulfils the measurement requirements for FR1/LTE measurement objects based on the configured
measurement gap pattern;

- UE fulfils the requirements for FR2 measurement objects based on effective MGRP=20ms;

For per-FR measurement gap capable configured with E-UTRA-NR dual connectivity, NR-E-UTRA dual connectivity
or NR-NR dual connectivity, when serving cells are in E-UTRA, FR1 and FR2, or in E-UTRA and FR2, or in FR1 and
FR2, measurement objects are in both E-UTRA /FR1 and FR2,

- If MN indicates UE that the measurement gap from MN applies to E-UTRA/FR1/FR2 serving cells, UE fulfils
the per-UE measurement requirements for both E-UTRA/FR1 and FR2 measurement objects based on the
measurement gap pattern configured by MN.

Table 9.1.2-3: Applicability for Gap Pattern Configurations supported by the UE with NR standalone

operation (with single carrier, NR CA and NR-DC configuration)

Measurement Serving cell Measurement Applicable Gap Pattern Id
gap pattern Purpose NOTE?
configuration
E-UTRA onlyNOTES 0,1,2,3
FR1NOTES or FR1 and/or FR2 0-11
FR1 + FR2 E-UTRAN and 0,1,2,3,4,6,7,8,10
FR1 and/or FR2
NOTE3
megf&;gﬂfem E-UTRA only NOTE3 0,1,2,3
gap FR1 only 0-11
FR1 and FR2 0-11
FR2 NOTES E-UTRAN and 0,1,2,3,4,6,7,8,10
FR1 and/or FR2
NOTE3
FR2 only 12-23
FR1 if configured | E-UTRA onlyNOTES 0,1,2,3
FR2 if configured No gap
FR1 if configured FR1 only 0-11
FR2 if configured No gap
FR1 if configured FR2 only No gap
Per-FR FR2 if configured 12-23
measurement FR1 if configured E-UTR@TaEr;d FR1 0,1,2,3,4,6,7,8,10
gap FR2 if configured No gap
FR1 if configured FR1 and FR2 0-11
FR2 if configured 12-23
FR1 if configured E-UTRA and FR2 0,1,2,3,4,6,7,8,10
FR2 if configured NOTES 12-23
FR1 if configured E-UTRA and FR1 0,1,2,3,4,6,7,8,10
FR2 if configured and FR2 NOTES 12-23
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NOTE 1: When E-UTRA inter-RAT RSTD measurements are configured and the UE requires
measurement gaps for performing such measurements, only Gap Pattern #0 can be used.

NOTE 2: Measurement purpose which includes E-UTRA measurements includes also inter-RAT E-
UTRA RSRP and RSRQ measurements for E-CID

NOTE 3: Void

NOTE4: If per-UE measurement gap is configured with MG timing advance of Tme ms, the
measurement gap starts at time Twe ms advanced to the end of the latest subframe occurring
immediately before the configured measurement gap among all serving cells subframes.
If per-FR measurement gap for FR1 is configured with MG timing advance of Twe ms, the
measurement gap for FR1 starts at time Tmue ms advanced to the end of the latest subframe
occurring immediately before the configured measurement gap among serving cells
subframes in FR1.
If per-FR measurement gap for FR2 is configured with MG timing advance of Tmue ms, the
measurement gap for FR2 starts at time Tmuc ms advanced to the end of the latest subframe
occurring immediately before the configured measurement gap among serving cells
subframes in FR2.
Twme is the MG timing advance value provided in mgta according to [2].
In determining the measurement gap starting point, UE shall use the DL timing of the latest
subframe occurring immediately before the configured measurement gap among serving
cells.

NOTE 5: NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG in FR1 and all
serving cells in SCG in FR2.

For per-FR measurement gap capable UE in NR standalone operation (with single carrier, NR CA and NR-DC
configuration), for per-FR gap based measurement, when there is no serving cell in a particular FR, where measurement
objects are configured, regardless if explicit per-FR measurement gap is configured in this FR, the effective MGRP in
this FR is used to determine requirements;

- 20 ms for FR2 NR measurements

40 ms for FR1 NR measurements

- 40 ms for LTE measurements
- 40 ms for FR1+LTE measurements

For per-FR measurement gap capable UE in NR standalone operation (with single carrier, NR CA and NR-DC
configuration), when serving cells are in FR1 or FR2, measurement objects are in both E-UTRA /FR1 and FR2,

- If MN indicates UE that the measurement gap from MN applies to E-UTRA/FR1/FR2 serving cells, UE fulfils
the per-UE measurement requirements for both E-UTRA/FR1 and FR2 measurement objects based on the
measurement gap pattern configured by MN;

If measurement gap is configured in one FR but measurement object is not configured in the FR, the scheduling
opportunity in the FR depends on the configured measurement gap pattern.

For E-UTRA-NR dual connectivity, if UE is not capable of per-FR-gap, total interruption time on SCG during MGL is
defined only when MGL(N) = 6ms, 4ms and 3ms. And if UE is capable of per-FR-gap, total interruption time on FR1
serving cells in SCG during MGL is defined only when MGL(N) = 6ms, 4ms and 3ms, and total interruption time on
FR2 serving cells in SCG during MGL is defined only when MGL(N) = 5.5ms, 3.5ms and 1.5ms.

For NR standalone operation (with single carrier, NR CA and NR-DC configuration), if UE is not capable of per-FR-
gap, total interruption time on a serving cell during MGL is defined when MGL(N) = 6ms, 5.5ms, 4ms, 3.5ms, 3ms, and
1.5ms. And if UE is capable of per-FR-gap, total interruption time on FR1 serving cells during MGL is defined only
when MGL(N) = 6ms, 4ms and 3ms, and total interruption time on FR2 serving cells during MGL is defined only when
MGL(N) = 5.5ms, 3.5ms and 1.5ms.

For NR-E-UTRA dual connectivity, if UE is not capable of per-FR-gap, total interruption time on MCG during MGL is
defined only when MGL(N) = 6ms, 4ms and 3ms. And if UE is capable of per-FR-gap, total interruption time on FR1
serving cells in MCG during MGL is defined only when MGL(N) = 6ms, 4ms and 3ms, and total interruption time on
FR2 serving cells in MCG during MGL is defined only when MGL(N) = 5.5ms, 3.5ms and 1.5ms.
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(d) Measurement gap with MGL = N(ms) with MG timing advance of 0.5ms for asynchronous EN-DC and
asynchronous NE-DC

Figure 9.1.2-1: Measurement GAP and total interruption time on serving cells for EN-DC, NR
standalone operation (with single carrier, NR CA and NR-DC configuration) and NE-DC

The corresponding total number of interrupted slots on serving cells is listed in Table 9.1.2-4 for synchronous EN-DC,
NR standalone and NE-DC, and in Table 9.1.2-4a for asynchronous EN-DC respectively.
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Table 9.1.2-4: Total number of interrupted slots on serving cells during MGL for Synchronous EN-DC,
NR standalone operation (with single carrier, NR CA and NR-DC configuration) and NE-DC with per-

UE measurement gap or per-FR measurement gap for FR1

NR Total number of interrupted slots on serving cells

SCS | When MG timing advance of Oms is | When MG timing advance of 0.5ms
(kHz) applied is applied

MGL=6ms | MGL=4ms | MGL=3ms | MGL=6ms | MGL=4ms | MGL=3ms

15 6 4 3 7Note3 5NoteS 4Note3
30 12 8 6 12 8 6

60 24 16 12 24 16 12
120 48 32 24 48 32 24

NOTE 2:

NOTE 3:

NOTE 1: For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframes on
MCG is MGL subframes when MG timing advance of Oms is applied, and

(MGL+1) subframes when MG timing advance of 0.5ms is applied.

gap.

UE implementation.

NR SCS of 120 kHz is only applicable to the case with per-UE measurement

Non-overlapped half-slots occur before and after the measurement gap.
Whether a Rel-15 UE can receive and/or transmit in those half-slots is up to

Table 9.1.2-4a: Total number of interrupted slots on serving cells during MGL for Asynchronous EN-

DC with per-UE measurement gap or per-FR measurement gap for FR1

NR Total number of interrupted slots on serving cells
SCS | When MG timing advance of Oms is | When MG timing advance of 0.5ms
(kHz) applied is applied
MGL=6ms | MGL=4ms | MGL=3ms | MGL=6ms | MGL=4ms | MGL=3ms
15 7 5 4 7 5 4
30 13 9 7 13 9 7
60 25 17 13 25 17 13
120 49 33 25 49 33 25

NOTE 1: For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframes on
MCG is MGL subframes when MG timing advance of Oms is applied, and

(MGL+1) subframes when MG timing advance of 0.5ms is applied.

gap.

NOTE 2: NR SCS of 120 kHz is only applicable to the case with per-UE measurement

In case that UE capable of per-FR measurement gap is configured with per-FR measurement gap for FR2 serving cells,

total number of interrupted slots on FR2 serving cells during MGL is listed in Table9.1.2-4b.

Table 9.1.2-4b: Total number of interrupted slots on FR2 serving cells during MGL for EN-DC, NR
standalone operation (with single carrier, NR CA and NR-DC configuration) and NE-DC with per-UE

measurement gap or per-FR measurement gap for FR2

NR Total number of interrupted slots on FR2 serving cells
SCS When MG timing advance of Oms is When MG timing advance of 0.25ms is
(kHz) applied applied
MGL=5.5ms | MGL=3.5ms | MGL=1.5ms | MGL=5.5ms | MGL=3.5ms | MGL=1.5ms
60 22 14 6 22 14 6
120 44 28 12 44 28 12

NOTE 2:

NOTE 1: The total number of interrupted slots is based on that SFN and subframe reference for

per-FR gap in FR2 indicated by high layer parameter refServCellindicator is an FR2

serving cell.

Slot occurs before or after the measurement gap may be interrupted additionally if SFN
and subframe reference for per-FR gap in FR2 indicated by high layer parameter

refServCellindicator is an FR1 serving cell.

It is up to UE implementation whether or not the UE is able to conduct transmission in the following slot(s),

- when MGTA is not applied, in the L consecutive UL slots with respect to the SCS of the UL carrier with the

same slot indices as the DL slots occurring immediately after measurement gap
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- when MGTA is applied and the SCS of the UL carrier is other than 15kHz, in the L consecutive UL slots with
respect to the SCS of the UL carrier with the same slot indices as the DL slots occurring immediately after
measurement gap

- when MGTA is applied and the SCS of the UL carrier is 15kHz, in the L consecutive UL slots with respect to the
SCS of the UL carrier with the same slot indices as the DL slots occurring immediately after the slot partially
overlapped with measurement gap

where UL slot denotes that all the symbols in the slot are uplink symbols, and L=1 if (N;a + N1a ofteet ) X Te fOr the UL
transmission is less than the length of one slot; L=2 otherwise.

Note: Network is supposed to take into account the possible difference between the estimated TA at network and actual
TA at UE when scheduling UE in the above slot(s).

Table 9.1.2-5: (Void)

9.121 EN-DC: Measurement Gap Sharing

For E-UTRA-NR dual connectivity UE configured with per-UE measurement gap, measurement gap sharing shall be
applies when UE requires measurement gaps to identify and measure cells on intra-frequency carriers or when SMTC
configured for intra-frequency measurement are fully overlapping with per-UE measurement gaps, and when UE is
configured to identify and measure cells on inter-frequency carriers, E-UTRA gap-needed inter-frequency carriers and
inter-RAT UTRAN carriers and/or inter-RAT GSM carriers.

For E-UTRA-NR dual connectivity UE configured with per-FR1 measurement gap, measurement gap sharing shall be
applied when UE requires measurement gaps to identify and measure cells on FR1 intra-frequency carriers or when
SMTC configured for FR1 intra-frequency measurement are fully overlapping with per-FR1 measurement gaps, and
when UE is configured to identify and measure cells on FR1 inter-frequency carriers, E-UTRA gap-needed inter-
frequency carriers, inter-RAT UTRAN carriers and/or inter-RAT GSM carriers.

For E-UTRA-NR dual connectivity UE configured with per-FR2 measurement gap, measurement gap sharing shall be
applied when UE requires measurement gaps to identify and measure cells on FR2 intra-frequency carriers or when
SMTC configured for FR2 intra-frequency measurement are fully overlapping with per-FR2 measurement gaps, and
when UE is configured to identify and measure cells on FR2 inter-frequency carriers.

When network signals “01”, “10” or “11” with RRC parameter MeasGapSharingScheme [2][16]and the value of X is
defined as in Table 9.1.2.1-1, and

- Kin[ra: 1 / X * 100,
- Kiner=1/(100 - X) * 100,
When network signals “00” indicating equal splitting gap sharing, X is not applied.

The RRC parameter MeasGapSharingScheme shall be applied to the calculation of carrier specific scaling factor as
specified in clause 9.1.5.2.1.

Table 9.1.2.1-1: Value of parameter X for EN-DC measurement gap sharing

measGapSharingScheme Value of X (%)
‘00’ Equal splitting
‘ot 25
‘10’ 50
1 75

Note: It is left to UE implementation to determine

which measurement gap sharing scheme in
the table to be applied, when
MeasGapSharingScheme is absent and
there is no stored value in the field.
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9.1.2.1a SA: Measurement Gap Sharing

For NR standalone UE without NR-DC operation and configured with per-UE measurement gap, measurement gap
sharing shall be applies when UE requires measurement gaps to identify and measure cells on intra-frequency carriers
or when SMTC configured for intra-frequency measurement are fully overlapping with per-UE measurement gaps, and
when UE is configured to identify and measure cells on inter-frequency carriers, and/or inter-RAT E-UTRAN carriers.

For NR standalone UE without NR-DC operation and configured with per-FR1 measurement gap, measurement gap
sharing shall be applied when UE requires measurement gaps to identify and measure cells on FR1 intra-frequency
carriers or when SMTC configured for FR1 intra-frequency measurement are fully overlapping with per-FR1
measurement gaps, and when UE is configured to identify and measure cells on FR1 inter-frequency carriers and/or
inter-RAT E-UTRAN carriers.

For NR standalone UE without NR-DC operation and configured with per-FR2 measurement gap, measurement gap
sharing shall be applied when UE requires measurement gaps to identify and measure cells on FR2 intra-frequency
carriers or when SMTC configured for FR2 intra-frequency measurement are fully overlapping with per-FR2
measurement gaps, and when UE is configured to identify and measure cells on FR2 inter-frequency carriers.

When network signals “01”, “10” or “11” with RRC parameter MeasGapSharingScheme [2] and the value of X is
defined as in Table 9.1.2.1a-1, and

- Kin[ra: 1 / X * 100,
- Kiner=1/(100 - X) * 100,
When network signals “00” indicating equal splitting gap sharing, X is not applied.

The RRC parameter MeasGapSharingScheme shall be applied to the calculation of carrier specific scaling factor as
specified in clause 9.1.5.2.2.

Table 9.1.2.1a-1: Value of parameter X for NR standalone measurement gap sharing

measGapSharingScheme Value of X (%)
‘00’ Equal splitting
‘ot 25
‘10’ 50
1 75

Note: It is left to UE implementation to determine

which measurement gap sharing scheme in
the table to be applied, when
MeasGapSharingScheme is absent and
there is no stored value in the field.

9.1.2.1b NE-DC: Measurement Gap Sharing

For NR-E-UTRA dual connectivity UE configured with per-UE measurement gap, measurement gap sharing shall be
applied when UE requires measurement gaps to identify and measure cells on intra-frequency carriers or when SMTC
configured for intra-frequency measurement are fully overlapping with per-UE measurement gaps, and when UE is
configured to identify and measure cells on inter-frequency carriers, E-UTRA gap-needed inter-frequency carriers,
and/or inter-RAT E-UTRA carriers.

For NR-E-UTRA dual connectivity UE configured with per-FR1 measurement gap, measurement gap sharing shall be
applied when UE requires measurement gaps to identify and measure cells on FR1 intra-frequency carriers or when
SMTC configured for FR1 intra-frequency measurement are fully overlapping with per-FR1 measurement gaps, and
when UE is configured to identify and measure cells on inter-frequency carriers, E-UTRA gap-needed inter-frequency
carriers, and/or inter-RAT E-UTRA carriers.

For NR-E-UTRA dual connectivity UE configured with per-FR2 measurement gap, measurement gap sharing shall be
applied when UE requires measurement gaps to identify and measure cells on FR2 intra-frequency carriers or when
SMTC configured for FR2 intra-frequency measurement are fully overlapping with per-FR2 measurement gaps, and
when UE is configured to identify and measure cells on FR2 inter-frequency carriers.
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When network signals “01”, “10” or “11” with RRC parameter measGapSharingConfig [2][16] and the value of X is
defined as in Table 9.1.2.1b-1, and
- Kinwa=1/X* 100,
- Kiner =1/ (100 — X) * 100,
When network signals “00” indicating equal splitting gap sharing, X is not applied.

The RRC parameter MeasGapSharingScheme shall be applied to the calculation of carrier specific scaling factor as
specified in clause 9.1.5.2.3.

Table 9.1.2.1b-1: Value of parameter X for NE-DC measurement gap sharing

measGapSharingScheme Value of X (%)
‘00’ Equal splitting
‘0 25
‘10’ 50
‘11 75

Note: It is left to UE implementation to determine

which measurement gap sharing scheme in
the table to be applied, when
MeasGapSharingScheme is absent and
there is no stored value in the field.

9.1.2.1c NR-DC: Measurement Gap Sharing

For UE with NR-DC operation and configured with per-UE measurement gap, measurement gap sharing shall be
applies when UE requires measurement gaps to identify and measure cells on intra-frequency carriers or when SMTC
configured for intra-frequency measurement are fully overlapping with per-UE measurement gaps, and when UE is
configured to identify and measure cells on inter-frequency carriers, and/or inter-RAT E-UTRAN carriers.

For UE with NR-DC operation and configured with per-FR1 measurement gap, measurement gap sharing shall be
applied when UE requires measurement gaps to identify and measure cells on FR1 intra-frequency carriers or when
SMTC configured for FR1 intra-frequency measurement are fully overlapping with per-FR1 measurement gaps, and
when UE is configured to identify and measure cells on FR1 inter-frequency carriers and/or inter-RAT E-UTRAN
carriers.

For UE with NR-DC operation and configured with per-FR2 measurement gap, measurement gap sharing shall be
applied when UE requires measurement gaps to identify and measure cells on FR2 intra-frequency carriers or when
SMTC configured for FR2 intra-frequency measurement are fully overlapping with per-FR2 measurement gaps, and
when UE is configured to identify and measure cells on FR2 inter-frequency carriers.

When network signals “01”, “10” or “11” with RRC parameter measGapSharingConfig [2] and the value of X is
defined as in Table 9.1.2.1c-1, and

- Kin[ra: 1 / X * 100,
- Kiner=1/(100 - X) * 100,
When network signals “00” indicating equal splitting gap sharing, X is not applied.

The RRC parameter MeasGapSharingScheme shall be applied to the calculation of carrier specific scaling factor as
specified in clause 9.1.5.2.4.
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Table 9.1.2.1c-1: Value of parameter X for NR-DC measurement gap sharing

measGapSharingConfig Value of X (%)
‘00 Equal splitting
‘or 25
‘10’ 50
1r 75
Note: It is left to UE implementation to determine

which measurement gap sharing scheme in
the table to be applied, when
MeasGapSharingScheme is absent and
there is no stored value in the field.

9.1.3 UE Measurement capability

9.1.3.1 EN-DC: Monitoring of multiple layers using gaps
The requirements in this clause are applicable for UE capable of and configured with the EN-DC operation mode.

When monitoring of multiple inter-frequency E-UTRAN, inter-RAT NR, GSM, UTRA FDD and UTRA TDD carriers
as configured by E-UTRA PCell, and inter-frequency NR carriers as configured by PSCell using gaps (or without using
gaps provided the UE supports such capability or the effective MGRP is applied for per-FR measurement gap capable
UE) is configured, the UE shall be capable of performing one measurement of the configured measurement type (SS-
RSRP, SS-RSRQ, SS-SINR, SFTD, E-UTRAN RSRP, E-UTRAN RSRQ, E-UTRAN RS-SINR measurements,
UTRAN TDD P-CCPCH RSCP, UTRAN FDD CPICH measurements, GSM carrier RSSI, etc.) of detected cells on all
the layers.

For UE configured with the EN-DC operation, the effective total number of frequencies excluding the frequencies of
the PSCell, SCells, E-UTRA PCell, and E-UTRA SCells being monitored is Nfreq, en-oc, Which is defined as:

Nfreq, EN-DC = Nireq, EN-DC, NR + Nireq, EN-DC, E-UTRAT Nireq, EN-DC, UTRA + MEN-DC, GSM,
where

Nfreq, eN-DC, E-UTRA IS the number of E-UTRA inter-frequency carriers being monitored (FDD and TDD) as
configured by E-UTRA PCell or via LPP [22],

Nfreq, eN-DC, NR < Nfreq, EN-DC, NR, inter-RAT + Nireq, EN-DC, NR, inter-freq
where

Nfreq, EN-DC, NR, inter-RAT 1S the number of NR inter-RAT carriers excluding NR serving carrier(s) being
monitored as configured by E-UTRA PCell [15],

Nfreq, EN-DC, NR, inter-freq 1S the number of NR inter-frequency carriers being monitored as configured by
PSCell,

Nfreq, eN-DC, UTRA IS the number of UTRA inter-RAT carriers being monitored as configured by E-UTRA PCell
(FDD and TDD).

Men-oc, esm IS an integer which is a function of the number of GSM inter-RAT carriers as configured by E-
UTRA PCell on which measurements are being performed. Men.oc, asm is equal to O if no GSM carrier is being
monitored. For a MGRP of 40 ms, Men-oc, csm is equal to 1 if cells on up to 32 GSM carriers are being
measured. For a MGRP of 80 ms, Men-oc, gsm is equal to ceil(Ncarriers gsm /20) where Nearriers,gsm i the number of
GSM carriers on which cells are being measured.

9.1.3.1a SA: Monitoring of multiple layers using gaps
The requirements in this clause are applicable for UE configured with SA NR operation mode.

When monitoring of multiple inter-RAT E-UTRAN carriers and inter-frequency NR carriers using gaps (or without
using gaps provided the UE supports such capability or the effective MGRP is applied for per-FR measurement gap
capable UE) is configured by PCell, the UE shall be capable of performing one measurement of the configured
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measurement type (SS-RSRP, SS-RSRQ, SS-SINR, E-UTRAN RSRP, E-UTRAN RSRQ, E-UTRAN RS-SINR
measurements, etc.) of detected cells on all the layers.

For UE configured with the NR SA operation, the effective total number of frequencies, excluding the frequencies of
the PCell, PSCell and SCells being monitored, is Nreq, sa, Which is defined as:

Nfreq, SA = Nfreq, SA,NR T Nfreq, SA, E-UTRA,
where

Ntreq, sa, e-uTRA IS the number of E-UTRA inter-RAT carriers being monitored (FDD and TDD) as configured by
PCell or via LPP [22],

Nrreq, sa, NR 1S the number of NR inter-frequency carriers being monitored as configured by PCell.

9.1.3.1b NE-DC: Monitoring of multiple layers using gaps
The requirements in this clause are applicable for UE capable of and configured with the NE-DC operation mode.

When monitoring of multiple inter-frequency E-UTRAN carriers as configured by E-UTRA PSCell, inter-RAT E-
UTRAN carriers as configured by PCell, and inter-frequency NR carriers as configured by PCell using gaps (or without
using gaps provided the UE supports such capability or the effective MGRP is applied for per-FR measurement gap
capable UE) is configured, the UE shall be capable of performing one measurement of the configured measurement
type (SS-RSRP, SS-RSRQ, SS-SINR, SFTD, E-UTRAN RSRP, E-UTRAN RSRQ, and E-UTRAN RS-SINR
measurements, etc.) of detected cells on all the layers.

For UE configured with the NE-DC operation, the effective total number of frequencies excluding the frequencies of
the PCell, SCells, E-UTRA PSCell, and E-UTRA SCells being monitored is Nreq, ne-pc, Which is defined as:

Nfreq, NE-DC = Nfreg, NE-DC, NR + Nfreq, NE-DC, E-UTRA,
where

Nireq, Ne-DC, NR 1S the number of NR inter-frequency carriers being monitored as configured by PCell,

Nfreq, Ne-DC, E-UTRA <= Nfreq, NE-DC, E-UTRA, inter-RAT + Nireq, NE-DC, E-UTRA, inter-freq
where

Nfreq, NE-DC, E-UTRA, inter-RAT 1S the number of E-UTRA inter-RAT carriers (FDD and TDD) excluding E-
UTRA serving carrier(s) being monitored as configured by PCell or via LPP [22],

Nireq, NE-DC, E-UTRA, inter-freq 1S the number of E-UTRA inter-frequency carriers (FDD and TDD) being
monitored as configured by E-UTRA PSCell [15] or via LPP [22].

9.1.3.1c NR-DC: Monitoring of multiple layers using gaps

The requirements in this clause are applicable for UE configured with NR-DC operation mode.

When monitoring of multiple inter-RAT E-UTRAN carriers and inter-frequency NR carriers using gaps (or without
using gaps provided the UE supports such capability) as configured by PCell, and inter-frequency NR carriers as
configured by PSCell is configured, the UE shall be capable of performing one measurement of the configured
measurement type (SS-RSRP, SS-RSRQ, SS-SINR, E-UTRAN RSRP, E-UTRAN RSRQ, E-UTRAN RS-SINR
measurements, etc.) of detected cells on all the layers.

For UE configured with the NR-DC operation, the effective total number of frequencies, excluding the frequencies of
the PCell, PSCell and SCells being monitored, is Nfreq, nr-Dc, Which is defined as:

Nfreq, NR-DC = Nfreg, NR-DC, NR + Nfreq, NR-DC, E-UTRA,
where

Nfreq, NR-DC, E-UTRA 1S the number of E-UTRA inter-RAT carriers being monitored (FDD and TDD) as configured
by PCell or via LPP [22].
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Nfreq, NR-DC, NR 1S the number of NR inter-frequency carriers being monitored as configured by PCell and PSCell.

9.1.3.2 EN-DC: Maximum allowed layers for multiple monitoring
If a UE is configured with EN-DC operation, the UE shall be capable of monitoring at least:
- Depending on UE capability, 7 NR inter-frequency carriers configured by PSCell, and

- Depending on UE capability, 7 NR inter-RAT carriers excluding NR serving carrier(s) configured by E-UTRA
PCell [15], and

- Depending on UE capability, 6 E-UTRA TDD inter-frequency carriers configured by E-UTRA PCell [15], and
- Depending on UE capability, 6 E-UTRA FDD inter-frequency carriers configured by E-UTRA PCell [15], and
- Depending on UE capability, 3 FDD UTRA carriers, and

- Depending on UE capability, 3 TDD UTRA carriers, and

- Depending on UE capability, 32 GSM carriers (one GSM layer corresponds to 32 carriers), and

- Depending on UE capability, 1 E-UTRA FDD inter-frequency carrier for RSTD measurements configured via
LPP [22], and

- Depending on UE capability, 1 E-UTRA TDD inter-frequency carrier for RSTD measurements configured via
LPP [22].

In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 13 effective
carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA
FDD, UTRA TDD and GSM (one GSM layer corresponds to 32 carriers) layers. The UE shall be capable of monitoring
a total of at least 7 effective NR carrier frequency layers excluding NR serving carrier(s), comprising of any above
defined combination of NR inter-RAT carriers excluding NR serving carrier(s) configured by E-UTRA PCell and NR
inter-frequency carriers configured by PSCell.

When the E-UTRA PCell and PSCell configures the same NR carrier frequency layer to be monitored by the UE in
synchronous intra-band EN-DC, this layer shall be counted only once to the total number of effective carrier frequency
layers provided that the SFN-s and slot boundaries are aligned, unless the configured NR carrier frequency layers to be
monitored have

- different RSSI measurement resources or
- different deriveSSB-IndexFromCell indications or
- different SMTC configurations.
Note 1:  The E-UTRA-NR dual connectivity capable UE configured with PSCell shall fulfil the requirements
defined in only one of clause 9.1.3.2 and clause 8.1.2.1.1b.1 of TS 36.133 [15].
9.1.3.2a SA: Maximum allowed layers for multiple monitoring
If a UE is configured with SA NR operation mode, the UE shall be capable of monitoring at least:
- Depending on UE capability, 7 NR inter-frequency carriers configured by PCell, and
- Depending on UE capability, 7 E-UTRA TDD inter-RAT carriers configured by PCell, and
- Depending on UE capability, 7 E-UTRA FDD inter-RAT carriers configured by PCell, and

- Depending on UE capability, 1 E-UTRA FDD inter-RAT carrier for RSTD measurements configured via LPP
[22], and

- Depending on UE capability, 1 E-UTRA TDD inter-RAT carrier for RSTD measurements configured via LPP
[22].

In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 13 effective
carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD and E-UTRA TDD layers.
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9.1.3.2b NE-DC: Maximum allowed layers for multiple monitoring
If a UE is configured with NE-DC operation mode, the UE shall be capable of monitoring at least:
- Depending on UE capability, 7 NR inter-frequency carriers configured by PCell, and

- Depending on UE capability, 6 E-UTRA TDD inter-RAT carriers excluding E-UTRA serving carriers
configured by PCell, and

- Depending on UE capability, 6 E-UTRA FDD inter-RAT carriers excluding E-UTRA serving carriers
configured by PCell, and

- Depending on UE capability, 6 E-UTRA TDD inter-frequency carriers configured by E-UTRA PSCell [15], and
- Depending on UE capability, 6 E-UTRA FDD inter-frequency carriers configured by E-UTRA PSCell [15], and

- Depending on UE capability, 1 E-UTRA FDD inter-frequency carrier for RSTD measurements configured via
LPP [22], and

- Depending on UE capability, 1 E-UTRA TDD inter-frequency carrier for RSTD measurements configured via
LPP [22].

In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 13 effective
carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD
layers. The UE shall be capable of monitoring a total of at least 6 effective E-UTRA carrier frequency layers, excluding
E-UTRA serving carrier(s), comprising of any above defined combination of E-UTRA inter-RAT carriers excluding E-
UTRA serving carrier(s) configured by PCell and E-UTRA inter-frequency carriers configured by E-UTRA PSCell.
9.1.3.2c NR-DC: Maximum allowed layers for multiple monitoring
If a UE is configured with NR-DC operation, the UE shall be capable of monitoring at least:

- Depending on UE capability, 7 NR inter-frequency carriers configured by PCell, and

- Depending on UE capability, 7 NR inter-frequency carriers configured by PSCell, and

- Depending on UE capability, 7 E-UTRA TDD inter-RAT carriers configured by PCell, and

- Depending on UE capability, 7 E-UTRA FDD inter-RAT carriers configured by PCell, and

- Depending on UE capability, 1 E-UTRA FDD inter-RAT carrier for RSTD measurements configured via LPP
[22], and

- Depending on UE capability, 1 E-UTRA TDD inter-RAT carrier for RSTD measurements configured via LPP
[22].

In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 13 effective
carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD and E-UTRA TDD layers.
The UE shall be capable of monitoring a total of at least 7 effective NR carrier frequency layers excluding NR serving
carrier(s), which are configured by PCell and PSCell.

When PCell and PSCell configures the same NR carrier frequency layer to be monitored by the UE in NR-DC, this
layer shall be counted only once to the total number of effective carrier frequency layers provided that the SFN-s and
slot boundaries are aligned, unless the configured NR carrier frequency layers to be monitored have

- different RSSI measurement resources or
- different deriveSSB-IndexFromCell indications or

- different SMTC configurations.

ETSI



3GPP TS 38.133 version 15.16.0 Release 15 133 ETSI TS 138 133 V15.16.0 (2022-04)

9.1.4  Capalbilities for Support of Event Triggering and Reporting Criteria

9.14.1 Introduction

This clause contains requirements on UE capabilities for support of event triggering and reporting criteria. As long as
the measurement configuration does not exceed the requirements stated in clause 9.1.4.2, the UE shall meet all other
performance requirements defined in clause 9 and clause 10.

The UE can be requested to make measurements under different measurement identities defined in TS 38.331 [2]. Each
measurement identity corresponds to either event-based reporting, periodic reporting, or no reporting. In case of event-
based reporting, each measurement identity is associated with an event triggering criterion. In case of periodic
reporting, a measurement identity is associated with one periodic reporting criterion. In case of no reporting, a
measurement identity is associated with one no reporting criterion.

The purpose of this clause is to set some limits on the number of different event triggering, periodic, and no reporting
criteria the UE may be requested to track in parallel.

9.1.4.2 Requirements

In this clause a reporting criterion corresponds to either one event (in the case of event-based reporting), or one periodic
reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For event-based
reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in
Table 9.1.4.2-1.

The UE shall be able to support in parallel per category up to Eca reporting criteria according to Table 9.1.4.2-1. For the
measurement categories belonging to intra-frequency, inter-frequency, and inter-RAT measurements (i.e. without
counting other categories that the UE shall always support in parallel), the UE need not support more than the total
number of reporting criteria as follows:

- FOf UE COﬂfIgUfed Wlth EN'DC. Ecat,EN—DC,NR + Ecat,EN—DC,E—UTRA! Whel'e

Ecqren-peng = 10 + 9 X n is the total number of NR reporting criteria configured by PSCell (NR intra- and
inter-frequency reporting criteria) and by E-UTRA PCell on NR serving frequencies (NR intra-frequency
reporting criteria) applicable for UE configured with EN-DC according to Table 9.1.4.2-1, and n is the
number of configured NR serving frequencies, including PSCell and SCells carrier frequencies,

Ecqt En-pee-vuTra 1S the total number of reporting criteria configured by E-UTRA PCell except PSCell and
SCells carrier frequencies, as specified in TS 36.133 [15] for UE configured with EN-DC.

- For UE configured with NE-DC: E ., ye—pcnr + Ecarne—pcE—uTRA» WHETE

E aene—pcnr = 10 + 9 X nis the total number of NR reporting criteria according to Table 9.1.4.2-1, and n
is the number of configured NR serving frequencies, including PCell, and SCells carrier frequencies,

Ecat NE-DC.E-UTRA = Ecat NE-DC,E-UTRAinter—rAT T Ecat NE-DC,E-UTRA,intra-RaT+ WHETE

Ecat NE-DC E—UTRA inter—raT 1S the total number of inter-RAT E-UTRA reporting criteria configured by PCell
except E-UTRA PSCell and E-UTRA SCells carrier frequencies, according to Table 9.1.4.2-1,

Ecqt NE-DC E-UTRA,intra-raT 1S the total number of E-UTRA reporting criteria including E-UTRA PSCell and
E-UTRA SCells carrier frequencies as specified in TS 36.133 [15] for UE configured with NE-DC.

- For UE configured with SA operation mode: E +E where

cat ,SA,NR cat ,SA ,E-UTRA '’

Eew sane =10 +9xn is the total number of NR reporting criteria according to Table 9.1.4.2-1, and n is

the number of configured NR serving frequencies, including PCell, and SCells carrier frequencies,

E is the total number of inter-RAT E-UTRA reporting criteria according to Table 9.1.4.2-1.

cat ,SA ,E-UTRA

= FOI’ UE Conflgured Wlth NR'DC Ecat,NR—DC,NR + ECat,NR—DC,E—UTRA7 Where
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Ecqenr-penr = 10 +9 X n s the total number of NR reporting criteria according to Table 9.1.4.2-1, and n
is the number of configured NR serving frequencies, including PCell, PSCell and SCells carrier frequencies,

Ecat Nr—pc E—uTRA 18 the total number of inter-RAT E-UTRA reporting criteria according to Table 9.1.4.2-1.

Table 9.1.4.2-1: Requirements for reporting criteria per measurement category

Measurement category Ecat Note
Intra-frequency Note 1.2.3,45 9 Events for any one or a combination of intra-
frequency SS-RSRP, SS-RSRQ, and SS-SINR
for NG-RAN intra-frequency cells
Inter-frequency Note 2345 10 Events for any one or a combination of inter-
frequency SS-RSRP, SS-RSRQ, and SS-SINR
for NG-RAN inter-frequency cells
Inter-RAT (E-UTRA FDD, E-UTRA TDD) Note 245 10 Only applicable for UE with this (inter-RAT)
capability. These reporting criteria apply for any
E-UTRA carrier frequencies other than the
carrier frequency of the E-UTRA PSCell or E-

UTRA SCell.
Inter-RAT (E-UTRA FDD, E-UTRA TDD) RSTD Nete 1 Inter-RAT RSTD measurement reporting for UE
245 supporting OTDOA; 1 report capable of

minimum 16 inter-RAT cell measurements.
Only applicable for UE with this (inter-RAT
RSTD via LPP [22]) capability. These reporting
criteria apply for any E-UTRA carrier
frequencies other than the carrier frequency of
the E-UTRA PSCell or E-UTRA ScCell.
Inter-RAT (E-UTRA FDD, E-UTRA TDD) RSRP and 1 Inter-RAT RSRP and RSRQ measurements for
RSRQ measurements for E-CID No© 24,5 E-CID reported to E-SMLC via LPP [22]. One
report capable of at least in total 10 inter-RAT
RSRP and RSRQ measurements. Applicable to
UE capable of reporting inter-RAT RSRP and
RSRQ to E-SMLC via LPP. These reporting
criteria apply for any E-UTRA carrier
frequencies other than the carrier frequency of
the E-UTRA PSCell or E-UTRA ScCell.
NOTE 1: When the UE is configured with PSCell and SCell carrier frequencies, Eca for Intra-frequency is applied
per corresponding NR serving frequency.
NOTE 2: Applicable for UE configured with SA NR operation mode.
NOTE 3: Applicable for UE configured with EN-DC operation mode.
NOTE 4: Applicable for UE configured with NE-DC operation mode.
NOTE 5: Applicable for UE configured with NR-DC operation mode.

9.1.5 Carrier-specific scaling factor

This clause specifies the derivation of carrier-specific scaling factor (CSSF) values, which scales the measurement
delay requirements given in clause 9.2, 9.3 and 9.4 when UE is configured to monitor multiple measurement objects.
The CSSF values are categorized into CSSFouside_gap,i @ CSSFwithin_gap,i, fOr the measurements conducted outside
measurement gaps and within measurement gaps, respectively.

9.15.1 Monitoring of multiple layers outside gaps

The carrier-specific scaling factor CSSFouside_gap,i TOr measurement object i derived in this chapter is applied to following
measurement types:

- Intra-frequency measurement with no measurement gap in clause 9.2.5, when none of the SMTC occasions of
this intra-frequency measurement object are overlapped by the measurement gap.

- Intra-frequency measurement with no measurement gap in clause 9.2.5, when part of the SMTC occasions of this
intra-frequency measurement object are overlapped by the measurement gap.

- Fora UE in E-UTRA-NR dual connectivity operation, NR inter-RAT measurement object configured by the E-
UTRAN PCell on an NR serving carrier
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- the SSB is completely contained in the active BWP of the UE, and

- none or part of the SMTC occasions of this inter-RAT measurement object are overlapped by the
measurement gap;

UE is expected to conduct the measurement of this measurement object i only outside the measurement gaps.

For a UE in E-UTRA-NR dual connectivity operation, if a measurement object configured by PSCell and an NR inter-
RAT measurment object configured by E-UTRAN PCell are on the same serving carrier, they shall be counted as one
intra-frequency measurement object, provided that they meet the measurement object merging conditions [in clause
9.1.3.2].

If the higher layer signaling in TS 38.331 [2] of smtc2 is present and smtcl is fully overlapping with measurement gaps
and smtc2 is partially overlapping with measurement gaps, CSSFoutside_gap,i @nd requirements derived from
CSSFoutside_gap,i are not specified.

The UE cell identification and measurement periods derived based on CSSFouside_gap,i in clauses 9.2.5.1, 9.2.5.2 may be
extended for measurement objects of which the cell identification and measurement periods are overlapped with
Tmeasure_sro1 SPecified in clause 9.3.8 when no measurement gaps are provided.

The requirements in this clause apply provided that
- There are only SCCs in FR2, or
- The SMTC on all CCs in FR2 have the same offset, and one of following conditions is met
- If smtc2 is configured on any FR2 CC,
- All CCs have the same configuration for smtc1, and
- All CCs configured with smtc2 have the same configuration for smtc2
- If smtc2 is not configured on any FR2 CC,
- The total number of different SMTC periodicities on all serving CCs does not exceed 4

Note: Longer delays for cell identification and measurement periods derived based on CSSFouside_gap,i IN clauses
9.2.5.1,9.2.5.2, can be expected, if the UE is configured with more than 4 different SMTC periodicities
on FR2 serving carriers. The longer delay applies for the FR2 intra-frequency measurement objects with
the longest SMTC periodicity/periodicities.

9.15.1.1 EN-DC mode: carrier-specific scaling factor for SSB-based measurements
performed outside gaps

For UE configured with the E-UTRA-NR dual connectivity operation, the carrier-specific scaling factor CSSFouside_gap,i
for intra-frequency SSB-based measurements performed outside measurements gaps will be as specified in Table
9.1.5.1.1-1.
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Scenario

CSSFoutside_ga

CSSFoutside_gap

CSSFoutside_gap,

CSSFoutside_gap,i for

CSSFoutside_gap,i for

p,i for FR1 ifor FR1 SCC i for FR2 FR2 SCC where FR2 SCC where
PSCC PSCC neighbour cell neighbour cell
measurement is measurement is not
required Note 2 required
EN-DC with FR1 Number of
only CA 1 configured N/A N/A N/A
FR1 SCell(s)
EN-DC with )
FR2 only intra N/A N/A 1 N/A Number of Conlf'gured
band CA FR2 SCells
EN-DC with
FRL +FR2 CA ) 2’;%’}'1‘;35&0“ NIA B 2x(Number of
Note 3 _
EFRl PSCell) SCell(s)-1) configured SCell(s)-1)
EN-DC with Number of .
FR1 +FR2 CA N/A configured 1 N/A N”mbeéggﬁz’s';f'gured
(FR2 PSCell) Note 1 Scell(s)

Note 1:

Only one NR FR1 operating band and one NR FR2 operating band are included for FR1+FR2 inter-band EN-DC.

Note 2:  Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.

Note 3:  Void

Note 4:  Void

Note 5:  CSSFoutside_gap,i =1 if only one SCell is configured.

Note 6:  If a measurement object configured by PSCell and an NR inter-RAT measurment object configured by E-UTRAN
PCell are on the same serving carrier, they shall be counted as one intra-frequency measurement object,
provided that they meet the measurement object merging conditions [in clause 9.1.3.2], otherwise they are
counted separately as two measurement objects.

9.1.5.1.2 SA mode: carrier-specific scaling factor for SSB-based measurements performed

outside gaps

For UE in SA operation mode, the carrier-specific scaling factor CSSFouside_gap,i fOr intra-frequency SSB-based
measurements performed outside measurements gaps will be as specified in Table 9.1.5.1.2-1, which shall also be
applied for a UE configured with NE-DC operation.

Table 9.1.5.1.2-1: CSSFoutside_gap,i Scaling factor for SA mode

Scenario CSSFoutside_gap | CSSFoutside_gap CSSFoutside_ga CSSFoutside_gap,i for CSSFoutside_gap,i for
ifor FR1 PCC | ,for FR1 SCC p,i for FR2 FR2 SCC where FR2 SCC where
PCC neighbour cell neighbour cell
measurement is measurement is not
required required
FR1 only CA Number of
1 configured N/A N/A N/A
FR1 SCell(s)
FR2 only intra Number of configured
band CA N/A NIA 1 N/A FR2 SCell(s)
FR1 +FR2 CA 2x(Number of 2x(Number of
(FR1 PCell) Note 1 1 configured N/A 2 Note 5 configured SCell(s)-1)
Scell(s)-1) 9
Note 1:  Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band CA.
Note 2:  Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.
Note 3:  Void
Note 4:  Void
Note 5:  CSSFoutside gap.i =1 if only one SCell is configured.
9.1.5.1.3 NR-DC mode: carrier-specific scaling factor for SSB-based measurements

performed outside gaps

For UE configured with NR-DC operation, the carrier-specific scaling factor CSSFoutside_gap,i fOr intra-frequency SSB-
based measurements performed outside measurements gaps will be as specified in Table 9.1.5.1.3-1.
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Scenario CSSFoutside_gap CSSFoutside_gap,i CSSFoutside_gap,i CSSFoutside_gap,i for FR2 SCC where
ifor FR1 PCC for FR1 SCC for FR2 PSCC neighbour cell measurement is not
required
bC (R PCell 2<(Nurber of |
1 configured 2 Note 3 2x(Number of configured SCell(s))
and FR2 PScell)
Note 1 ScCeli(s))

Note 1:  NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG in FR1 and all serving cells in SCG
in FR2.
Note 2:  Void
Note 3:  CSSFoutside gap,i =1 if no SCell is configured.
9.1.5.1.4 NE-DC mode: carrier-specific scaling factor for SSB-based measurements

performed outside gaps

For UE configured with NE-DC operation, the carrier-specific scaling factor CSSFoutside_gap,i fOr intra-frequency SSB-
based measurements performed outside measurements gaps will be as specified in Table 9.1.5.1.4-1.

Table 9.1.5.1.4-1: CSSFoutside_gap,i Scaling factor for NE-DC mode

Scenario CSSFoutside_gap CSSFoutside_gap CSSFoutside_ga CSSFoutside_gap,i for CSSFoutside_gap,i for
ifor FR1PCC | , for FR1SCC p.i for FR2 FR2 SCC where FR2 SCC where
PCC neighbour cell neighbour cell
measurement is measurement is not
required required
NE-DC with FR1 Number of
only CA 1 configured N/A N/A N/A
FR1 SCell(s)
NE-DC with FR2 Number of configured
only intra band N/A N/A 1 N/A 9
CA FR2 SCell(s)
NE-DC with FR1 2x(Number of 2x(Number of
+FR2 CA (FR1 1 configured N/A 2 Note 3 ;
PCell) Nme(l SCeII%s)—l) configured SCell(s)-1)
Note 1:  Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band CA.
Note 2:  Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.
Note 3:  CSSFoutside gap.i =1 if only one SCell is configured.
9.1.5.2 Monitoring of multiple layers within gaps

The carrier-specific scaling factor CSSFuitin_gap,i fOr measurement object i derived in this chapter is applied to following
measurement types:

- Intra-frequency measurement object with no measurement gap in clause 9.2.5, when all of the SMTC occasions
of this intra-frequency measurement object are overlapped by the measurement gap.

- Intra-frequency measurement object with measurement gap in clause 9.2.6.

- Inter-frequency measurement object in clause 9.3.

- E-UTRA Inter-RAT measurement object in clauses 9.4.2 and 9.4.3.

- E-UTRA Inter-RAT RSTD and E-CID measurements in clauses 9.4.4 and 9.4.5.

- Fora UE in E-UTRA-NR dual connectivity operation, NR Inter-RAT measurement object configured by the E-
UTRAN PCell (TS 36.133 [15] clause 8.17.4) on an NR serving carrier

- the SSB is not completely contained in the active BWP of the UE, or

- all of the SMTC occasions of this inter-RAT measurement object are overlapped by the measurement gap;
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- NR Inter-RAT measurement object configured by the E-UTRAN PCell (TS 36.133 [15] clause 8.17.4) on an NR
non-serving carrier.

- E-UTRAN Inter-frequency measurement object configured by the E-UTRAN PCell (TS 36.133 [15] clause
8.17.3) and by the E-UTRAN PSCell (TS 36.133 [15] clause 8.19.3).

- E-UTRAN Inter-frequency RSTD measurement configured by the E-UTRAN PCell (TS 36.133 [15] clause
8.17.15).

- UTRA Inter-RAT measurement object configured by the E-UTRAN PCell (TS 36.133 [15] clauses 8.17.5 to
8.17.12).

- GSM Inter-RAT measurements configured by the E-UTRAN PCell (TS 36.133 [15] clauses 8.17.13 and
8.17.14).

UE is expected to conduct the measurement of this measurement object i only within the measurement gaps.

If the higher layer signaling in TS 38.331 [2] of smtc2 is present and smtcl is fully overlapping with measurement gaps
and smtc2 is partially overlapping with measurement gaps, CSSFuithin_gap,i and requirements derived from CSSFouside_gap,i
are not specified.

9.1.5.2.1 EN-DC mode: carrier-specific scaling factor for SSB-based measurements
performed within gaps

The scaling value CSSFuitin_gap,i below has been derived without considering GSM inter-RAT carriers.

When one or more measurement objects are monitored within measurement gaps, the carrier specific scaling factor for a
target measurement object with index i is designated as CSSFuitin gap,i and is derived as described in this clause.

For a UE in E-UTRA-NR dual connectivity operation, if a measurement object configured by PSCell and an NR inter-
RAT measurement object configured by E-UTRAN PCell are on the same carrier, they shall be counted as one
measurement object in My,ij, provided that they meet the measurement object merging conditions [in clause 9.1.3.2].

If measurement object i refers to an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms
but prs-Mutinglnfo-r9 is configured, CSSFuwitnin_gap,i=1. Otherwise, the CSSFuitin_gap,i fOr other measurement objects
(including RSTD measurement with periodicity Tprs=160ms) participate in the gap competition are derived as below.

For each measurement gap j not used for an RSTD measurement with periodicity Tprs>160ms or with periodicity
Tprs=160ms but prs-Mutinglnfo-r9 is configured within an arbitrary 160ms period, count the total number of
intrafrequency measurement objects and interfrequency/interRAT measurement objects which are candidates to be
measured within the gap j.

- An NR measurement object is a candidate to be measured in a gap if its SMTC duration is fully covered by the
MGL excluding RF switching time. For intra-frequency NR carriers, if the higher layer in TS 38.331 [2]
signaling of smtc2 is configured, the assumed periodicity of SMTC occasions corresponds to the value of higher
layer parameter smtc2; otherwise the assumed periodicity of SMTC occasions corresponds to the value of higher
layer parameter smtcl

- Aninter-RAT UTRA measurement object configured by E-UTRA PCell [15] is a candidate to be measured in all
measurement gaps.

- Aninter-frequency E-UTRA measurement object configured by E-UTRA PCell [15] is a candidate to be
measured in all measurement gaps.

- For UEs which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UEs
which are configured with per UE gaps the counting is done on a per UE basis.

- Mina,ij: Number of intra-frequency measurement objects which are candidates to be measured in gap j where the
measurement object i is also a candidate. Otherwise Mina,ij equals 0.

- Miner,ij : Number of NR inter-frequency measurement objects or NR inter-RAT measurement objects configured
by E-UTRA PCell, EUTRA inter-frequency measurement objects configured by E-UTRA PCell, UTRA inter-
RAT measurement objects configured by E-UTRA PCell which are candidates to be measured in gap j where the
measurement object i is also a candidate. Otherwise Miner,ij equals 0.

ETSI



3GPP TS 38.133 version 15.16.0 Release 15 139 ETSI TS 138 133 V15.16.0 (2022-04)

- Mtij = Mintraij + Mineer,ij - Total number of intra-frequency, inter-frequency and inter-RAT measurement objects
which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise
Mio,ij equals 0.

For each measurement gap j used for an RSTD measurement with periodicity Tprs>160ms or with periodicity
Tprs=160ms but prs-Mutinglnfo-r9 is configured within an arbitrary 160ms period, Mintraij = Minter,ij = Miot,ij =0.

The carrier specific scaling factor CSSFuithin_gap,i IS given by:
If measGapSharingScheme is equal sharing, CSSFuithin_gap,i= max(ceil(RiXMt,ij)), where j=0...(160/MGRP)-1
If measGapSharingScheme is not equal sharing and
- measurement object i is an intra-frequency measurement object, CSSFuwithin_gap,i IS the maximum among
- ceil(RixKinwraXMintra,ij) in gaps where Minter,ij70, where j=0...(160/MGRP)-1
- ceil(RixMinwaij) in gaps where Miner,ij=0, where j=0...(160/MGRP)-1

- measurement object i is an inter-frequency or inter-RAT measurement object, CSSFuwithin_gap,i IS the maximum
among

= CeiI(RixKinterXMinteryiJ) |n gapS Where Mintraviyj 7‘—'0, Where J:0 . (160/MGRP)'1

Where R; is the maximal ratio of the number of measurement gap where measurement object i is a candidate to
be measured over the number of measurement gap where measurement object i is a candidate and not used for
RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-Mutinglnfo-r9 is
configured within an arbitrary 1280ms period.

Note: In this release of specification, longer delays for cell identification and measurement periods derived
based on CSSFuitnin_gap,i Can be expected, if the UE is configured with inter-RAT MO on NR serving CC
by E-UTRAN PCell in EN-DC mode.

9.1.5.2.2 SA mode: carrier-specific scaling factor for SSB-based measurements performed
within gaps

When one or more measurement objects are monitored within measurement gaps, the carrier specific scaling factor for a
target measurement object with index i is designated as CSSFwitin_gap,i @nd is derived as described in this clause.

If measurement object i refers to an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms
but prs-Mutinglnfo-r9 is configured, CSSFuitnin_gap,i=1. Otherwise, the the CSSFwitin_gap,i fOr other measurement objects
(including RSTD measurement with periodicity Tprs=160ms) participate in the gap competition and the CSSFuithin_gap,i
are derived as below.

For each measurement gap j not used for an RSTD measurement with periodicity Tprs>160ms or with periodicity
Tprs=160ms but prs-Mutinglnfo-r9 is configured within an arbitrary 160ms period, count the total number of
intrafrequency measurement objects and interfrequency/interRAT measurement objects which are candidates to be
measured within the gap j.

- An NR measurement object is a candidate to be measured in a gap if its SMTC duration is fully covered by the
MGL excluding RF switching time. For intra-frequency NR measurement objects, if the higher layer in TS
38.331 [2] signaling of smtc2 is configured, the assumed periodicity of SMTC occasions corresponds to the
value of higher layer parameter smtc2; otherwise the assumed periodicity of SMTC occasions corresponds to the
value of higher layer parameter smtcl.

- Aninter-RAT measurement object is a candidate to be measured in all meausrement gaps.

- Aninter-frequency SFTD measurement object, if to be measured with measurement gaps, is a candidate to be
measured in all measurement gaps.

- For UEs which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UEs
which are configured with per UE gaps the counting is done on a per UE basis.

- Minmaij: Number of intra-frequency measurement objects which are candidates to be measured in gap j where the
measurement object i is also a candidate. Otherwise Mina,ij equals 0.
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- Minterij : Number of NR inter-frequency and EUTRA inter-RAT measurement objects which are candidates to be
measured in gap j where the measurement object i is also a candidate. Otherwise Minerij equals O.

- Mtij = Mintraij + Mineer,ij - Total number of intra-frequency, inter-frequency and inter-RAT measurement objects
which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise
Muot,ij €quals 0.

For each measurement gap j used for an RSTD measurement with periodicity Tprs>160ms or with periodicity
Tprs=160ms but prs-Mutinglnfo-r9 is configured within an arbitrary 160ms period, Mintraij = Minter,ij = Miot,ij =0.

The carrier specific scaling factor CSSFuithin_gap,i IS given by:
- If measGapSharingScheme is equal sharing, CSSFuithin_gap,i= max(ceil(RixMxo,ij)), where j=0...(160/MGRP)-1
- If measGapSharingScheme is not equal sharing and
- measurement object i is an intra-frequency measurement object, CSSFuwithin_gap,i IS the maximum among
- ceil(RixKinraXMinwra,ij) in gaps where Miner,ij 70, where j=0...(160/MGRP)-1
- ceil(RixMina,ij) in gaps where Mingr,ij=0, where j=0...(160/MGRP)-1

- measurement object i is an inter-frequency or inter-RAT measurement object, CSSFuithin_gap,i IS the maximum
among

= CeiI(RixKinterXMinteryiJ) |n gapS Where Mintraviyj 7‘—'0, Where J:0 . (160/MGRP)'1
- ceil(RixMinter,ij) in gaps where Minga,ij=0, where j=0...(160/MGRP)-1

- Where R; is the maximal ratio of the number of measurement gap where measurement object i is a candidate to
be measured over the number of measurement gap where measurement object i is a candidate and not used for
RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-Mutinglnfo-r9 is
configured within an arbitrary 1280ms period.

CSSFuithin_gap,k=1 during Tpetect, e-uTrRAN FOD SPeCified in clause 9.4.4.1.2.2 and T petect, e-uTrRAN TOD SPECified in clause
9.4.4.2.2.2, where k is the carrier frequency where the UE is performing cell detection of the inter-RAT E-UTRA
OTDOA assistance data reference cell when acquiring the subframe and slot timing of the cell according to clause 9.4.4.
In this case, the UE cell identification and measurement periods derived based on CSSFuithin_gap,i in clauses 9.2.5.1,
9.25.2,9.2.6.2,9.2.6.3,9.3.4,9.3.5,9.4.2.2, and 9.4.2.3 may be extended for measurement objects of which the cell
identification and measurement periods are overlapped with Toetect, -utRAN FDD @8N T Detect, E-UTRAN TDD-

9.1.5.2.3 NE-DC: carrier-specific scaling factor for SSB-based measurements performed
within gaps

When one or more measurement objects are monitored within measurement gaps, the carrier specific scaling factor for a
target measurement object with index i is designated as CSSFuitnin gap,i and is derived as described in this clause.

If measurement object i refers to an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms
but prs-Mutinglnfo-r9 is configured, CSSFuwitnin_gap,i=1. Otherwise, the CSSFuitin_gap,i fOr other measurement objects
(including RSTD measurement with periodicity Tprs=160ms) participate in the gap competition are derived as below.

For each measurement gap j not used for an RSTD measurement with periodicity Tprs>160ms or with periodicity
Tprs=160ms but prs-Mutinglnfo-r9 is configured within an arbitrary 160ms period, count the total number of
intrafrequency measurement objects and interfrequency/interRAT measurement objects which are candidates to be
measured within the gap j.

- An NR measurement object is a candidate to be measured in a gap if its SMTC duration is fully covered by the
MGL excluding RF switching time. For intra-frequency NR measurement objects, if the higher layer in TS
38.331 [2] signaling of smtc2 is configured, the assumed periodicity of SMTC occasions corresponds to the
value of higher layer parameter smtc2; otherwise the assumed periodicity of SMTC occasions corresponds to the
value of higher layer parameter smtcl.

- Aninter-RAT measurement object is a candidate to be measured in all measurement gaps.

- Aninter-frequency E-UTRA measurement object is a candidate to be measured in all measurement gaps.
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For UEs which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UEs
which are configured with per UE gaps the counting is done on a per UE basis.

If the number of configured inter-frequency and inter-RAT measuerement objects is non-zero and the UE is
configured with per UE gaps, or if the UE is configured with per FR gaps:

FR1 and FR2 intra-frequency measurement objects belong to group A
- Inter-frequency and inter-RAT measurement objects belong to group B

- Mgroupa,ij: Sum of the number of FR1 intra-frequency measurement objects Minrarry,ij and the number of FR2
intra-frequency measurement objects Minwa-Fro,ij Which are candidates to be measured in gap j where the
measurement object i is also a candidate. Otherwise Mgroupa,ij equals O.

- Mgrousij: Number of NR inter-frequency and EUTRA inter-RAT measurement objects which are candidates
to be measured in gap j where the measurement object i is also a candidate. Otherwise Mgroupg,ij equals O.

If the number of configured inter-frequency and inter-RAT measuerement objects is zero and the UE is
configured with per UE gaps:

- FR1 intra-frequency measurement objects belong to group A
- FR2 intra-frequency measurement objects belong to group B

- Mygroupa,ij: The number of FR1 intra-frequency measurement objects Minwa-rr1,ij Which are candidates to be
measured in gap j where the measurement object i is also a candidate. Otherwise Mgroupa,ij equals 0.

- Mgroupsij: The number of FR2 intra-frequency measurement objects Minra-rro,ij Which are candidates to be
measured in gap j where the measurement object i is also a candidate. Otherwise Mgroupg,ij equals 0.

Miuotij = Mgroupaiij + Mgroups,ij : Total number of group A and group B measurement objects which are candidates
to be measured in gap j where the measurement object i is also a candidate. Otherwise Myq,ij equals 0.

For each measurement gap j used for an RSTD measurement with periodicity Tprs>160ms or with periodicity
Tprs=160ms but prs-Mutinglnfo-r9 is configured within an arbitrary 160ms period, Mintraij = Minter,ij = Miot,ij =0.

The carrier specific scaling factor CSSFithin_gap,i IS given by:
If measGapSharingScheme is equal sharing, CSSFuithin_gap,i= Max(ceil(RiXMt,ij)), where j=0...(160/MGRP)-1
If measGapSharingScheme is not equal sharing and
- measurement object i is a group A measurement object, CSSFuitin_gap,i IS the maximum among
- ceil(RixKinraXMgroupa,ij) in gaps where Mgroups,ij 70, where j=0...(160/MGRP)-1
- ceil(RixMgroupa,ij) in gaps where Mgroups,ij=0, where j=0...(160/MGRP)-1
- measurement object i is an group B measurement object, CSSFwithin_gap,i IS the maximum among
- ceil(RixKinter*Mgroupgij) in gaps where Mgroupa,ij =0, where j=0...(160/MGRP)-1
- ceil(RixMgroups,ij) in gaps where Mgroupa,ij=0, where j=0...(160/MGRP)-1

Where R; is the maximal ratio of the number of measurement gap where measurement object i is a candidate to
be measured over the number of measurement gap where measurement object i is a candidate and not used for
RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-Mutinglnfo-r9 is
configured within an arbitrary 1280ms period.

9.1.5.24 NR-DC: carrier-specific scaling factor for SSB-based measurements performed

within gaps

When one or more measurement objects are monitored within measurement gaps, the carrier specific scaling factor for a
target measurement object with index i is designated as CSSFuitnin gap,i and is derived as described in this clause.
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If measurement object i refers to an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms
but prs-Mutinglnfo-r9 is configured, CSSFithin_gap,i=1. Otherwise, the CSSFitnin_gap,i fOr other measurement objects
(including RSTD measurement with periodicity Tprs=160ms) participate in the gap competition and the CSSFuithin_gap,i
are derived as below.

For each measurement gap j not used for an RSTD measurement with periodicity Tprs>160ms or with periodicity
Tprs=160ms but prs-Mutinglnfo-r9 is configured within an arbitrary 160ms period, count the total number of intra-
frequency measurement objects and inter-frequency/interRAT measurement objects which are candidates to be
measured within the gap j.

- An NR measurement object is a candidate to be measured in a gap if its SMTC duration is fully covered by the
MGL excluding RF switching time. For intra-frequency NR measurement objects, if the higher layer in TS
38.331 [2] signaling of smtc2 is configured, the assumed periodicity of SMTC occasions corresponds to the
value of higher layer parameter smtc2; otherwise the assumed periodicity of SMTC occasions corresponds to the
value of higher layer parameter smtcl.

- Aninter-RAT measurement object is a candidate to be measured in all measurement gaps.

For UEs which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UEs
which are configured with per UE gaps the counting is done on a per UE basis.

If the number of configured inter-frequency and inter-RAT measuerement objects is non-zero and the UE is
configured with per UE gaps, or if the UE is configured with per FR gaps:

FR1 and FR2 intra-frequency measurement objects belong to group A
Inter-frequency and inter-RAT measurement objects belong to group B

Mgroupaij: Sum of the number of FR1 intra-frequency measurement objects Mintra-rr1,ij and the number of FR2
intra-frequency measurement objects Minwa-Fro,ij Which are candidates to be measured in gap j where the
measurement object i is also a candidate. Otherwise Mgroupa,ij equals 0.

Mgroupsij - Number of NR inter-frequency and EUTRA inter-RAT measurement objects which are candidates to
be measured in gap j where the measurement object i is also a candidate. Otherwise Mgroups,ij equals 0.

If the number of configured inter-frequency and inter-RAT measuerement objects is zero and the UE is configured
with per UE gaps:

FR1 intra-frequency measurement objects belong to group A
FR2 intra-frequency measurement objects belong to group B

Mgroupaij: The number of FR1 intra-frequency measurement objects Minwa-rra,ij Which are candidates to be
measured in gap j where the measurement object i is also a candidate. Otherwise Mgroupa,ij equals 0.

Mgroupsijj - The number of FR2 intra-frequency measurement objects Minwa-Fro,ij Which are candidates to be
measured in gap j where the measurement object i is also a candidate. Otherwise Mgroupg,ij equals O.

Miuotij = Mgroupaiij + Mgroups,ij - Total number of group A and group B measurement objects which are candidates to
be measured in gap j where the measurement object i is also a candidate. Otherwise M, equals 0.

For each measurement gap j used for an RSTD measurement with periodicity Tprs>160ms or with periodicity
Tprs=160ms but prs-Mutinglnfo-r9 is configured within an arbitrary 160ms period, Mintraij = Minter,ij = Miot,ij =0.

The carrier specific scaling factor CSSFuithin_gap,i IS given by:
If measGapSharingScheme is equal sharing, CSSFuithin_gap,i= max(ceil(RixMia,i;)), where j=0...(160/MGRP)-1
If measGapSharingScheme is not equal sharing and
- measurement object i is a group A measurement object, CSSFuitin_gap,i IS the maximum among
- ceil(RixKinraXMgroupa,ij) in gaps where Mgroups,ij 70, where j=0...(160/MGRP)-1

- ceil(RixMgroupa,ij) in gaps where Mgroups,ij=0, where j=0...(160/MGRP)-1
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- measurement object i is an group B measurement object, CSSFwithin_gap,i 1S the maximum among
= CeiI(RixKinterXMgroupBiJ) in gapS Where MgroupAyi'j io, Where J:0 . (160/MGRP)'1
- ceil(RixMgroups,ij) in gaps where Mgroupa,ij=0, where j=0...(160/MGRP)-1

Ri is the maximal ratio of the number of measurement gap where measurement object i is a candidate to be
measured over the number of measurement gap where measurement object i is a candidate and not used for
RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-Mutinglnfo-r9 is
configured within an arbitrary 1280ms period.

9.1.6 Minimum requirement at transitions

When the measurement on one intra-frequency measurement object transitions from measurements performed outside
gaps to measurements performed within gaps or vice versa during one measurement period, the cell identification and
measurement period requirements with the longer delay apply.

The carrier-specific scaling factor specified in clause 9.1.5 that applies to the other impacted measurement objects will
also apply based on the longer measurement or cell identification delay before or after the transition.

When the UE transitions between DRX and non-DRX or when DRX cycle periodicity changes, the cell identification
and measurement period requirements apply based on the longer delay before or after the transition.

Subsequent to this measurement period, the cell identification and measurement period requirements on each
measurement object are corresponding to the second mode after transition.

9.2 NR intra-frequency measurements

9.2.1 Introduction

A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the
serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the
subcarrier spacing of the two SSBs are also the same.

The UE shall be able to identify new intra-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR
measurements of identified intra-frequency cells if carrier frequency information is provided by PCell or the PSCell,
even if no explicit neighbour list with physical layer cell identities is provided.

The UE can perform intra-frequency SSB based measurements without measurement gaps if
- the SSB is completely contained in the active BWP of the UE, or
- the active downlink BWP is initial BWP[3].

For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as
specified in clause 9.2.5.3.

SSB based measurements are configured along with one or two measurement timing configuration(s) (SMTC(s)) which
provides periodicity, duration and offset information on a window of up to 5ms where the measurements are to be
performed. For intra-frequency connected mode measurements, up to two measurement window periodicities may be
configured. A single measurement window offset and measurement duration are configured per intra-frequency
measurement object.

When measurement gaps are needed, the UE is not expected to detect SSB which start earlier than the gap starting time
+ switching time, nor detect SSB which end later than the gap end — switching time. Switching time is 0.5ms for
frequency range FR1 and 0.25ms for frequency range FR2.

9.2.2 Requirements applicability
The requirements in clause 9.2 apply, provided:

- The cell being identified or measured is detectable.
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An intra-frequency cell shall be considered detectable when for each relevant SSB:

- SS-RSRP related side conditions given in clauses 10.1.2 and 10.1.3 for FR1 and FR2, respectively, for a
corresponding Band,

- SS-RSRQ related side conditions given in clauses 10.1.7 and 10.1.8 for FR1 and FR2, respectively, for a
corresponding Band,

- SS-SINR related side conditions given in clauses 10.1.12 and 10.1.13 for FR1 and FR2, respectively, for a
corresponding Band,

- SSB_RP and SSB Es/lot according to Annex B.2.2 for a corresponding Band.

9.2.3 Number of cells and number of SSB

9.23.1 Requirements for FR1

For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-
RSRP, SS-RSRQ, and SS-SINR measurements for at least:

- 8 identified cells, and

- 14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the
serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources.

9.2.3.2 Requirements for FR2

For one single intra-frequency layer in a band, during each layer 1 measurement period, the UE shall be capable of
performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:

- 6 identified cells, and
- 24 SSBs with different SSB index and/or PCI,
where this single intra-frequency layer shall be:
- PCC when UE is configured with SA NR operation mode with PCC in the band; or
- PSCC when UE is configured with EN-DC with PSCC in the band; or
- PSCC when UE is configured with NR-DC with PSCC in the band; or

- One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is
in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP
measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.

The UE shall also be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least 2 SSBs on
serving cell for each of the other intra-frequency layer(s) in the same band.

9.2.4 Measurement Reporting Requirements

9.24.1 Periodic Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in periodic measurement reports shall meet the
requirements in clauses 10.1.2.1 (RSRP for FR1), 10.1.3.1 (RSRP for FR2), 10.1.7.1 (RSRQ for FR1), 10.1.8.1 (RSRQ
for FR2), 10.1.12.1 (RS-SINR for FR1) and 10.1.13.1 (RS-SINR for FR2).

9.24.2 Event-triggered Periodic Reporting
Reported RSRP, RSRQ, and RS-SINR measurements contained in event-triggered periodic measurement reports shall

meet the requirements in clauses 10.1.2.1 (RSRP for FR1), 10.1.3.1 (RSRP for FR2), 10.1.7.1 (RSRQ for FR1),
10.1.8.1 (RSRQ for FR2), 10.1.12.1 (RS-SINR for FR1) and 10.1.13.1 (RS-SINR for FR2).
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The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 9.2.4.3.

9.24.3 Event Triggered Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the
requirements in clauses 10.1.2.1 (RSRP for FR1), 10.1.3.1 (RSRP for FR2), 10.1.7.1 (RSRQ for FR1), 10.1.8.1 (RSRQ
for FR2), 10.1.12.1 (RS-SINR for FR1) and 10.1.13.1 (RS-SINR for FR2).

The UE shall not send any event triggered measurement reports as long as no reporting criteria is fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty
is: 2 X TTlpcch. This measurement reporting delay excludes a delay which caused by no UL resources being available
for UE to send the measurement report on.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T igentify intra with index OF
T identify intra without index defined in clause 9.2.5.1 or clause 9.2.6.2. When L3 filtering is used an additional delay can be
expected.

A cell is detectable only if at least one SSBs measured from the Cell being configured remains detectable during the
time period T identify_intra_without_index OF T identify_intra_with_index &S defined in clause 9.2.5.1 or clause 9.2.6.2. If a cell which has
been detectable at least for the time period T identify intra without index OF T identify intra with index defined in clause 9.2.5.1 or clause
9.2.6.2 becomes undetectable for a period < 5 seconds and then the cell becomes detectable again with the same spatial
reception parameter and triggers an event, the event triggered measurement reporting delay shall be less than
Tsse_measurement_period_intra Provided the timing to that cell has not changed more than £ 3200/2* Tc while the measurement
gap has not been available and L3 filtering has not been used, where [ is the SCS configuration as defined in clause 4.2
of TS 38.211 [3]. When L3 filtering is used, an additional delay can be expected.

9.25 Intrafrequency measurements without measurement gaps

9.25.1 Intrafrequency cell identification

The UE shall be able to identify a new detectable intra-frequency cell within Tigentify intra_without_index if UE is not indicated
to report SSB based RRM measurement result with the associated SSB index(reportQuantityRslndexes or

maxNrofRS ndexesToReport is not configured), or the UE is indicated that the neighbour cell is synchronous with the
serving cell (deriveSSB-IndexFromCell is enabled). Otherwise UE shall be able to identify a new detectable intra
frequency cell within Tigentify intra_witn_index. The UE shall be able to identify a new detectable intra frequency SS block of
an already detected cell within Tigentify intra_without_index. It 1S assumed that deriveSSB-IndexFromCell is always enabled for
FR1 TDD and FR2.

Tidentify_intra_without_index = (TPSS/SSS_sync_intra +T SSB_measurement_period_intra) ms

Tidentify_intra_with_index = (TPSS/SSS_sync_intra +T SSB_measurement_period_intra + TSSB_time_index_intra) ms
Where:

Trssisss_sync_intra: it IS the time period used in PSS/SSS detection given in table 9.2.5.1-1, 9.2.5.1-2,9.2.5.1-4
(deactivated SCell) or 9.2.5.1-5 (deactivated SCell)

Tssa_time_index_intra: 1t 1S the time period used to acquire the index of the SSB being measured given in table 9.2.5.1-
3 or 9.2.5.1-6 (deactivated SCell)

T ssB_measurement_period_intra: €qUal to @ measurement period of SSB based measurement given in table 9.2.5.2-1, table
9.2.5.2-2 table 9.2.5.2-3 (deactivated SCell) or 9.2.5.2-4(deactivated SCell)

CSSFinya: it is a carrier specific scaling factor and is determined

according to CSSFouside_gap,i in clause 9.1.5.1 for measurement conducted outside measurement gaps, i.e. when
intra-frequency SMTC is fully non overlapping or partially overlapping with measurement gaps, or according to
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CSSFuithin_gap,i In clause 9.1.5.2 for measurement conducted within measurement gaps, i.e. when intra-frequency
SMTC is fully overlapping with measurement gaps.

if the high layer in TS 38.331 [2] signalling of smtc2 is configured, the assumed periodicity of intra-frequency
SMTC occasions corresponds to the value of higher layer parameter smtc2; Otherwise the assumed periodicity of
intra-frequency SMTC occasions corresponds to the value of higher layer parameter smtcl.

Mpss/sss_sync_w/o_gaps FOI’ a UE SUppOI’tIng FRZ pOWGI’ CIaSS 1, Mpss/sss_sync_w/o_gaps:40. FOI’ a UE SUppOI’tlng pOWGr
class 2, Myssssss_sync_wio_gaps =24. For a UE supporting FR2 power class 3, Myssssss_sync_wio_gaps =24. For a UE
supporting FR2 power class 4, Mpssisss_sync wio_gaps =24

Mmeas_period_wio_gaps - FOF @ UE supporting power class 1, Mmeas_period_wio_gaps =40. For a UE supporting FR2 power
class 2, Mimeas_period_ wio_gaps =24. For a UE supporting power class 3, Mmeas_period wio_gaps =24. For a UE supporting
power class 4, Mmeas_period_w/o_gaps =24.

When intra-frequency SMTC is fully non overlapping with measurement gaps or intra-frequency SMTC is fully
overlapping with MGs, Kp=1

When intra-frequency SMTC is partially overlapping with measurement gaps, Kp = 1/(1- (SMTC period
IMGRP)), where SMTC period < MGRP. For calculation of Kp, if the high layer signalling (TS 38.331 [2]) of
smtc2 is configured, for cells indicated in the pci-List parameter in smtc2, the SMTC periodicity corresponds to
the value of higher layer parameter smtc2; for the other cells, the SMTC periodicity corresponds to the value of
higher layer parameter smtcl.

If the higher layer signaling in TS38.331 [2] signalling of smtc2 is present and smtcl is fully overlapping with
measurement gaps and smtc2 is partially overlapping with measurement gaps, requirements are not specified for
Tidentify_intra_without_index OF T identify_intra_with_index

For FR2,

Klayerl_measurement:]-,

- if all of the reference signals configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any
FR2 serving frequency in the same band outside measurement gap are not fully overlapped by intra-
frequency SMTC occasions, or

- if all of the reference signal configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2
serving frequency in the same band outside measurement gap and fully-overlapped by intra-frequency
SMTC occasions are not overlapped with any of the SSB symbols and the RSSI symbols, and 1 symbol
before each consecutive SSB symbols and the RSSI symbols, and 1 symbol after each consecutive SSB
symbols and the RSSI symbols, given that SSB-ToMeasure and SS-RSS-Measurement are configured,
where SSB symbols are indicated by the union set of SSB-ToMeasure from all the configured
measurement objects on the same serving carrier which can be merged and RSSI symbols are indicated
by SS-RSS-Measurement;

Kiayer1_measurement=1.5, otherwise.

If the above-mentioned reference signal configured for L1-RSRP measurement is aperiodic CSI-RS resource,
longer cell identification delay would be expected.

If MCG DRX is in use, cell identification requirements for intra-frequency measurement in MCG specified in
Table 9.2.5.1-1, Table 9.2.5.1-2, Table 9.2.5.1-3, Table 9.2.5.1-4, Table 9.2.5.1-5 and Table 9.2.5.1-6 shall
depend on the MCG DRX cycle. If SCG DRX is in use, cell identification requirements for intra-frequency
measurement in SCG specified in Table 9.2.5.1-1, Table 9.2.5.1-2, Table 9.2.5.1-3, Table 9.2.5.1-4, Table
9.2.5.1-5 and Table 9.2.5.1-6 shall depend on the SCG DRX cycle. Otherwise, the requirements for when DRX
is not in use shall apply.
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Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)

DRX cycle TPSS/SSS_sync_intra
No DRX max( 600ms, ceil( 5 x Kp) x SMTC period )Note 1 x
CSSFintra
DRX cycle< 320ms max( 600ms, ceil(1.5x 5 x Kp) x max(SMTC
period,DRX cycle)) X CSSFintra
DRX cycle>320ms ceil(5] x Kp) x DRX cycle X CSSFintra
NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is
the one used by the cell being identified

Table 9.2.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2)

DRX cycle TPSS/SSS_sync_intra
No DRX max(600ms, CEi|(Mpsslsss_sync_w/0_gaps X Kp X
Kiayers measurement) X SMTC period)Note ! x CSSFintra
DRX cycle< 320ms max(600ms, ceil(1.5 X Mpssisss_sync_wio_gaps X Kp X
Klayer1_measurement) X Max(SMTC period,DRX cycle)) x
CSSFintra
DRX cycle>320ms ceil(Mpss/sss_sync_wio_gaps X Kp X Klayerl_measurement) x DRX
cycle x CSSFintra
NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is
the one used by the cell being identified

Table 9.2.5.1-3: Time period for time index detection (FR1)

DRX cycle TssB_time_index_intra
No DRX max(120ms, ceil( 3 x Kp) x SMTC period)Noe 1 x
CSSFintra
DRX cycle< 320ms max(120ms, ceil (1.5 x 3 x Kp) x max(SMTC
period,DRX cycle)) x CSSFintra
DRX cycle>320ms Ceil(3 x Kp) X DRX cycle X CSSFintra
NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is
the one used by the cell being identified

Table 9.2.5.1-4: Time period for PSS/SSS detection, deactivated SCell (FR1)

DRX cycle Tpssisss_sync intra
No DRX Ceil(5 x Kp) x measCycleSCell x CSSFintra
DRX cycle< 320ms Ceil(5 x Kp) x max(measCycleSCell, 1.5xDRX cycle) x
CSSFintra
DRX cycle> 320ms Ceil(5 x Kp) x max(measCycleSCell, DRX cycle) x
CSSFintra

Table 9.2.5.1-5: Time period for PSS/SSS detection, deactivated SCell (FR1)

DRX cycle Tpss/sss_sync_intra
No DRX Ceil(Mpss/sss_sync_wio_gaps X Kp) X measCycleSCell x
CSSFintra
DRX cycle<< 320ms Ceil(Mpssssss_sync_wio_gaps X Kp) X max(measCycleSCell,
1.5xDRX cycle) x CSSFintra
DRX cycle> 320ms Ceil(Mpssssss_sync_wio_gaps X Kp) X max(measCycleScCell,
DRX cycle) x CSSFintra
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Table 9.2.5.1-6: Time period for time index detection, deactivated SCell (FR1)

DRX cycle TSSB_time_index_intra
No DRX Ceil(3 x Kp) x measCycleSCell x CSSFintra
DRX cycle< 320ms Ceil(3 x Kp) x max(measCycleSCell, 1.5xDRX cycle) x
CSSFintra
DRX cycle> 320ms Ceil(3 x Kp)x max(measCycleSCell, DRX cycle) x
CSSFintra

Table 9.2.5.1-7: Void

Table 9.2.5.1-8: Void

9.25.2 Measurement period

The measurement period for intrafrequency measurements without gaps is as shown in table 9.2.5.2-1, 9.2.5.2-2,
9.2.5.2-3 (deactivated SCell) or 9.2.5.2-4(deactivated SCell). If the higher layer signaling in TS38.331 [2] signalling of
smtc2 is present and smtcl is fully overlapping with measurement gaps and smtc2 is partially overlapping with
measurement gaps, requirements are not specified for Tsss_measurement_period_intra

If MCG DRX is in use, measurement period requirements for intra-frequency measurement in MCG specified in Table
9.2.5.2-1, Table 9.2.5.2-2, Table 9.2.5.2-3 and Table 9.2.5.2-4 shall depend on the MCG DRX cycle. If SCG DRX is in
use, measurement period requirements for intra-frequency measurement in SCG specified in Table 9.2.5.2-1, Table
9.2.5.2-2, Table 9.2.5.2-3 and Table 9.2.5.2-4 shall depend on the SCG DRX cycle. Otherwise, the requirements for
when DRX is not in use shall apply.

For FR2, a longer measurement period is allowed, if aperiodic CSI-RS resource is measured for L1-RSRP measurement
on any FR2 serving frequency in the same band, and the CSI-RS resource is outside measurement gap and overlapped
with any of the SSB symbols and the RSSI symbols, and 1 symbol before each consecutive SSB symbols and the RSSI
symbols, and 1 symbol after each consecutive SSB symbols and the RSSI symbols. If SSB-ToMeasure or SS-RSS -
Measurement is configured, the SSB symbols are indicated by the union set of SSB-ToMeasure from all the configured
measurement objects on the same band which can be merged and the RSSI symbols are indicated by SS-RSS -
Measurement.

Table 9.2.5.2-1: Measurement period for intrafrequency measurements without gaps(FR1)

DRX cycle T SSB_measurement_period_intra
No DRX max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x
CSSFintra
DRX cycle< 320ms max(200ms, ceil(1.5x 5 x Kp) X max(SMTC period,DRX
cycle)) x CSSFintra
DRX cycle>320ms ceil( 5 x Kp) x DRX cycle x CSSFintra
NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is
the one used by the cell being identified

Table 9.2.5.2-2: Measurement period for intra-frequency measurements without gaps(FR2)

DRX cycle T SSB_measurement_period_intra
No DRX max(400ms, ceil(Mmeas_period_wio_gaps X Kp X
Klayerl_measuremen[) X SMTC pel’iOd)NO‘e 1 X CSSFintra
DRX cycle< 320ms max(400ms, ceil(1.5x Mmeas_period_wio_gaps X Kp X
Klayer1_measurement) X Max(SMTC period,DRX cycle)) x
CSSFimra
DRX cycle>320ms ceil(Mmeas_period_wio_gaps XKp X Klayerl_measurement ) x DRX
cycle x CSSFintra
NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is
the one used by the cell being identified
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Table 9.2.5.2-3: Measurement period for intra-frequency measurements without gaps (deactivated

SCell) (FR1)
DRX cycle T SSB_measurement_period_intra
No DRX Ceil(5 x Kp) x measCycleSCell x CSSFintra
DRX cycle<s 320ms Ceil(5 x Kp) x max(measCycleSCell, 1.5xDRX cycle) x
CSSFintra
DRX cycle> 320ms Ceil(5 x Kp)x max(measCycleSCell, DRX cycle) x
CSSFintra

Table 9.2.5.2-4: Measurement period for intra-frequency measurements without gaps (deactivated

SCell) FR2)
DRX cycle T SSB_measurement_period_intra
No DRX Ceil(Mmeas_period_wio_gaps X Kp) X measCycleSCell x
CSSFintra
DRX cycle< 320ms Ceil(Mmeas_period_wio_gaps X Kp) X max(measCycleScCell,
1.5xDRX cycle) X CSSFintra
DRX cycle> 320ms Ceil(Mmeas_period_wio_gaps X Kp) X max(measCycleScCell,
DRX cycle) X CSSFintra
9.25.3 Scheduling availability of UE during intra-frequency measurements

UE are required to be capable of measuring without measurement gaps when the SSB is completely contained in the
active bandwidth part of the UE. When any of the conditions in the following clauses is met, there are restrictions on the
scheduling availability; otherwise, there is no scheduling restriction. Note that the SSB symbols to be measured in the
following clauses are the SSB symbols indicated by the union set of SSB-ToMeasure from all the configured
measurement objects on the same serving carrier which can be merged [2], if it is configured; otherwise, all L SSB
symbols within SMTC window duration defined in clause 4.1 of TS 38.213 [3] are included.

9.25.3.1 Scheduling availability of UE performing measurements in TDD bands on FR1

When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRP
or SS-SINR measurement

- The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol
before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to
be measured within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured,
the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtcl.

When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRQ
measurement

- The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, RSSI measurement
symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol
after each consecutive SSB to be measured/RSSI symbols within SMTC window duration. If the high layer
signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC
periodicity follows smtcl

When TDD intra-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell should
also apply to all other serving cells in the same band on the symbols that fully or partially overlap with aforementioned
restricted symbols.

9.25.3.2 Scheduling availability of UE performing measurements with a different subcarrier
spacing than PDSCH/PDCCH on FR1

For UE which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to SS-
RSRP/RSRQ/SINR measurement

- If deriveSSB_IndexFromCell is enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive
PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each
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consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured
within SMTC window duration. If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC
periodicity follows smtc2; Otherwise the SMTC periodicity follows smtcl.

- If deriveSSB_IndexFromCell is not enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive
PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration. If the high layer
signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC
periodicity follows smtcl.

When intra-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell should also
apply to all other serving cells in the same band on the symbols that fully or partially overlap with aforementioned
restricted symbols.

9.25.3.3 Scheduling availability of UE performing measurements on FR2
The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequency cell

The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on

SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1
data symbol after each consecutive SSB symbols to be measured within SMTC window duration (The signaling
deriveSIB_IndexFromCell is always enabled for FR2) . If the high layer signalling of smtc2 is configured in TS
38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtcl.

The following scheduling restriction applies to SS-RSRQ measurement on an FR2 intra-frequency cell

- The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on
SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB
to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols
within SMTC window duration (The signaling deriveSSB_IndexFromCellc is always enabled for FR2). If the
high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise
the SMTC periodicity follows smtcl.

When intra-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell should also
apply to all other serving cells in the same band on the symbols that fully or partially overlap with aforementioned
restricted symbols.

If following conditions are met:
- The UE has been notified about system information update through paging,

- The gap between the UE’s reception of PDCCH that UE monitors in the Type 2-PDCCH CSS set that notifies
system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2
slots,

For the SSB and CORESET for RMSI scheduling multiplexing patterns 3, the UE is expected to receive the PDCCH
that the UE monitors in the Type0O-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured;
and

For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, the UE is expected to receive PDSCH that
corresponds to the PDCCH that the UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured.

9.25.34 Scheduling availability of UE performing measurements on FR1 or FR2 in case of
FR1-FR2 inter-band CA

There are no scheduling restrictions on FR1 serving cell(s) due to measurements performed on FR2 serving cell
frequency layer.

There are no scheduling restrictions on FR2 serving cell(s) due to measurements performed on FR1 serving cell
frequency layer.
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9254 SFTD Measurements between PCell and PSCell

9.254.1 Introduction

This clause contains SFTD measurement requirements for UE which supports NR-DC and is configured with a PSCell
in RRC_CONNECTED state. The UE shall perform SFTD measurement between PCell and PSCell, and report the
SFTD result with/without SS-RSRP after the network requests with reportType for the associated reportConfig set to
reportSFTD. The overall delay includes RRC procedure delay defined in clause 12 in TS 38.331 [2], and SFTD
measurement reporting delay in clause 9.2.5.4.3.

9.254.2 SFTD Measurement delay

When no DRX is used in either of PCell and PSCell, the physical layer measurement period of the SFTD measurement
shall be Tmeasure_srrp1 = Max(200, 5 x SMTC period) ms, where the SMTC period refers to the maximum between the
configured SMTC period in PCell and PSCell.

When DRX is used in either of the PCell or the PSCell, or in both PCell and PSCell, the physical layer measurement
period (T measure_sFro1) OF the SFTD measurement shall be as specified in Table 9.2.5.4.2-1.

Table 9.2.5.4.2-1: SFTD measurement requirement when DRX is used

DRX cycle length (s) Note 3 Tmeasure_sFTD1 (S)
<0.04 max(0.2, 5 x SMTC period) (Note2)
0.04<DRX cycle<0.32 8 x max(DRX cycle, SMTC period)
0.32<DRX cycle<10.24 5 x DRX cycle

Note 1:  SMTC period in this table refers to the maximum between the
configured SMTC period in PCell and PSCell.

Note 2:  Number of DRX cycles depends upon the DRX cycle in use

Note 3:  DRX cycle length in this table refers to the DRX cycle length
configured for PCell or PSCell. When DRX is used in both PCell and
PSCell, DRX cycle length in this table refers to the longer of the DRX
cycle lengths for PCell and PSCell.

If PSCell is changed without changing carrier frequency of PSCell, while the UE is performing SFTD measurements,
the UE shall still meet SFTD measurement and accuracy requirements for the new PSCell. In this case the UE shall
restart the SFTD measurement, and the total physical layer measurement period shall not exceed Tmeasure_sFTD2 aS
defined by the following expression:

Tmeasure_sFto2 = (M+1)*(Tmeasure_sFTp1) + M*Tpscell_change NRDC
where:
M is the number of times the NR PSCell is changed over the measurement period (Tmeasure_srTp2), and
Trscell_change_NRDC 1S the time necessary to change the PSCell; it can be up to 25 ms.

If PCell is changed, or if PSCell is changed with different carrier frequency from PSCell, the UE shall terminate SFTD
measurements.

The measurement accuracy for the SFTD measurement when DRX is used as well as when no DRX is used shall be as
specified in the sub-clause 10.1.21.

9.2543 SFTD Measurement Reporting Delay

The SFTD measurement reporting delay is defined as the time between a command that will trigger an SFTD
measurement report and the point when the UE starts to transmit the measurement report over the air interface. This
requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TT1 of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccn. This measurement reporting delay excludes any delay caused
by no UL resources available for UE to send the measurement report.
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The SFTD measurement reporting delay shall be less than measurement period defined in clause 9.2.5.4.2 plus the RRC
procedure delay defined in TS 38.331 [2].

9.2.6 Intra-frequency measurements with measurement gaps
9.2.6.1 Void

9.26.2 Intra-frequency cell identification

The UE shall be able to identify a new detectable intra-frequency cell within Tigentify intra_without_index if UE is not indicated
to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsl ndexes or

maxNrofRS ndexesToReport is not configured), or the UE has been indicated that the neighbour cell is synchronous
with the serving cell (deriveSSB-IndexFromCell is enabled). Otherwise UE shall be able to identify a new detectable
intra frequency cell within Tigentify inra_with_index. The UE shall be able to identify a new detectable intra frequency SS
block of an already detected cell within Tidentify_intra_without_index. It 1S @ssumed that deriveSSB-IndexFromCell is always
enabled for FR1 TDD and FR2.

Tidentify_intra_without_index = TPSSISSS_sync_intra +T SSB_measurement_period_intra ms
Tidentify_intra_with_index = TPSS/SSS_sync_ntra +T SSB_measurement_period_intra + TSSB_time_index_intra
Where:
Thrssisss_sync_intra: it IS the time period used in PSS/SSS detection given in table 9.2.6.2-1 or 9.2.6.2-2.

Tsse_time_index_inwra® it iS the time period used to acquire the index of the SSB being measured given in table 9.2.6.2-
3.

T ssB_measurement_period_intra: €qual to @ measurement period of SSB based measurement given in table 9.2.6.3-1 or
9.2.6.3-2.

CSSFinwa: it is a carrier specific scaling factor and is determined according to CSSFuithin_gap,i in clause 9.1.5.2 for
measurement conducted within measurement gaps.

Mpss/sss_sync_with_gaps . FOI’ a UE SUppOI’tlng FR2 pOWGI‘ CIaSS 1, Mpss/sss_syn(; With_gaps:40. FOI’ a UE SUppOI’tlng FR2
pOWGI‘ C|aSS 2, Mpss/sss_sync with_gaps :24 FOI’ a UE SUppOI‘tIng FRZ pOWGI’ C|aSS 3, Mpss/sss_sync with_gaps :24 FOI‘ a UE
SUppOI’tIng pOWGI’ C|aSS 4, Mpss/sss_sync with_gaps :24

Mineas_period_with_gaps: FOr @ UE supporting power class 1, Mmeas_period_with_gaps =40. For a UE supporting power class
2, Mineas_period_with_gaps =24. For a UE supporting power class 3, Mmeas_period_with_gaps =24. For a UE supporting
power class 4, Mmeas period with_gaps =24.

If the higher layer signaling in TS 38.331 [2] of smtc2 is present and smtcl is fully overlapping with measurement gaps
and smtc2 is partially overlapping with measurement gaps, requirements are not specified for Tigentify intra_without_index OF
Tidentify_intra_with_index.

If MCG DRX is in use, cell identification requirements for intra-frequency measurement in MCG specified in Table
9.2.6.2-1, Table 9.2.6.2-2, and Table 9.2.6.2-3 shall depend on the MCG DRX cycle. If SCG DRX is in use, cell
identification requirements for intra-frequency measurement in SCG specified in Table 9.2.6.2-1, Table 9.2.6.2-2, and
Table 9.2.6.2-3 shall depend on the SCG DRX cycle. Otherwise, the requirements for when DRX is not in use shall

apply.

Table 9.2.6.2-1: Time period for PSS/SSS detection (FR1)

DRX cycle TPSS/SSS_sync_intra
No DRX max(600ms, 5 x max(MGRP, SMTC period)) x
CSSFintra
DRX cycle<s 320ms max(600ms, ceil(1.5x 5) x max(MGRP, SMTC
period,DRX cycle)) X CSSFintra
DRX cycle>320ms 5 x max(MGRP, DRX cycle) x CSSFintra
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Table 9.2.6.2-2: Time period for PSS/SSS detection (FR2)

DRX cycle TPSS/SSS_sync_intra
No DRX max(600ms, Mpss/sss_sync_with_gaps X maX(MGRP, SMTC
period)) X CSSFintra
DRX cycle< 320ms max(600ms, ceil(1.5x Mpss/sss_sync_with_gaps) X
max(MGRP, SMTC period, DRX cycle)) X CSSFintra
DRX cycle>320ms Mpss/sss_sync_with_gaps X max(MGRP, DRX cycle) x
CSSFintra

Table 9.2.6.2-3: Time period for time index detection (FR1)

DRX cycle TSSB_time_index_intra
No DRX max(120ms, 3 x max(MGRP, SMTC period)) x
CSSFintra
DRX cycle< 320ms max(120ms, ceil(1.5x 3) x max(MGRP, SMTC
period,DRX cycle) x CSSFintra)
DRX cycle>320ms 3 x max(MGRP, DRX cycle) x CSSFintra

Table 9.2.6.2-7: Void

Table 9.2.6.2-8: Void

9.2.6.3 Intra-frequency Measurement Period
The measurement period for FR1 intra-frequency measurements with gaps is as shown in table 9.2.6.3-1.
The measurement period for FR2 intra-frequency measurements with gaps is as shown in table 9.2.6.3-2.

If MCG DRX is in use, measurement period requirements for intra-frequency measurement in MCG specified in Table
9.2.6.3-1 and Table 9.2.6.3-2, shall depend on the MCG DRX cycle. If SCG DRX is in use, measurement period
requirements for intra-frequency measurement in SCG specified in Table 9.2.6.3-1 and Table 9.2.6.3-2, shall depend on
the SCG DRX cycle. Otherwise, the requirements for when DRX is not in use shall apply.

Table 9.2.6.3-1: Measurement period for intra-frequency measurements with gaps(FR1)

DRX cycle T SSB_measurement_period_intra
No DRX max(200ms, 5 x max(MGRP, SMTC period)) x
CSSFintra
DRX cycle< 320ms max(200ms, ceil(1.5x 5) x max(MGRP, SMTC
period,DRX cycle)) X CSSFintra
DRX cycle>320ms 5 x max(MGRP, DRX cycle) x CSSFintra

Table 9.2.6.3-2: Measurement period for intra-frequency measurements with gaps(FR2)

DRX cycle T SSB_measurement_period_intra
No DRX max(400ms, Mmeas_period with_gaps X Max(MGRP, SMTC
period)) x CSSFintra
DRX cycle< 320ms max(400ms, ceil(1.5 X Mmeas_period with_gaps) X
max(MGRP, SMTC period, DRX cycle)) Noe 1 x
CSSFintra
DRX cycle>320ms Mmeas_period with_gaps X Max(MGRP, DRX cycle) x
CSSFintra
9.3 NR inter-frequency measurements

9.3.1 Introduction

A measurement is defined as an SSB based inter-frequency measurement provided it is not defined as an intra-
frequency measurement according to clause 9.2.
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The UE shall be able to identify new inter-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR
measurements of identified inter-frequency cells if carrier frequency information is provided by PCell or PSCell, even if
no explicit neighbour list with physical layer cell identities is provided.

SSB based measurements are configured along with a measurement timing configuration (SMTC) per carrier, which
provides periodicity, duration and offset information on a window of up to 5ms where the measurements on the
configured inter-frequency carrier are to be performed. For inter-frequency connected mode measurements, one
measurement window periodicity may be configured per inter-frequency measurement object.

When measurement gaps are needed, the UE is not expected to detect SSB on an inter-frequency measurement object
which starts earlier than the gap starting time + switching time, nor detect SSB which ends later than the gap end —
switching time. When the inter-frequency cells are in FR2 and the per-FR gap is configured to the UE in EN-DC, SA
NR, NE-DC and NR-DC, or the serving cells are in FR2, the inter-frequency cells are in FR2 and the per-UE gap is
configured to the UE in SA NR and NR-DC, the switching time is 0.25ms. Otherwise the switching time is 0.5ms.
9.3.2 Requirements applicability
The requirements in clause 9.3 apply, provided:

- The cell being identified or measured is detectable.

An inter-frequency cell shall be considered detectable when for each relevant SSB:

- SS-RSRP related side conditions given in clauses 10.1.4 and 10.1.5 for FR1 and FR2, respectively, for a
corresponding Band,

- SS-RSRQ related side conditions given in clauses 10.1.9 and 10.1.10 for FR1 and FR2, respectively, for a
corresponding Band,

- SS-SINR related side conditions given in clauses 10.1.14 and 10.1.15 for FR1 and FR2, respectively, for a
corresponding Band,

- SSB_RP and SSB Es/lot according to Annex B.2.3 for a corresponding Band.
9.3.2.1 Void

9.3.2.2 Void

9.3.3 Number of cells and number of SSB

9.3.3.1 Requirements for FR1

For each inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-
RSRP, SS-RSRQ, and SS-SINR measurements for at least:

- 4 identified cells, and

- 7 SSBs with different SSB index and/or PCI on the inter-frequency layer.

9.3.3.2 Requirements for FR2

For each inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-
RSRP, SS-RSRQ, and SS-SINR measurements for at least:

- 4 identified cells, and
- 10 SSBs with different SSB index and/or PCI on the inter-frequency layer, and
- 1 SSB per identified cell.
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9.3.4 Inter-frequency cell identification

When measurement gaps are provided, or the UE supports capability of conducting such measurements without gaps,
the UE shall be able to identify a new detectable inter frequency cell within Tigentify inter without_index If UE is not indicated
to report SSB based RRM measurement result with the associated SSB index (reportQuantityRslndexes or

maxNrofRS ndexesToReport is not configured). Otherwise UE shall be able to identify a new detectable inter frequency
cell within Tigentify inter with_index- The UE shall be able to identify a new detectable inter frequency SS block of an already
detected cell within Tigentify inter without_index.

Tidentify_inter_without_index = (TPSS/SSS_sync_inter +T SSB_measurement_period_inter) ms
Tidentify_inter_with_index = (TPSS/SSS_sync_inter +T SSB_measurement_period_inter + TSSB_time_index_inter) ms
Where:
Trssisss_sync_inter: it iS the time period used in PSS/SSS detection given in table 9.3.4-1 and table 9.3.4-2.

Tssa_time_index_inter: it 1S the time period used to acquire the index of the SSB being measured given in table 9.3.4-3
and table 9.3.4-4.

TssB_measurement_period_inter: €uUal to @ measurement period of SSB based measurement given in table 9.3.5-1 and
table 9.3.5-2.

Mopssisss_sync_inter: FOr & UE supporting FR2 power class 1, Mpssisss_sync_inter = 64 samples. For a UE supporting FR2
power class 2, Mpssisss_sync_inter = 40 samples. For a UE supporting FR2 power class 3, Mpssisss_sync_inter = 40 samples.
For a UE supporting FR2 power class 4, Mgssisss_sync_inter = 40 samples.

Mssg _index_inter: FOr & UE supporting FR2 power class 1, Mssg_index_inter = 40 samples. For a UE supporting FR2
power class 2, Mssg_index_inter = 24 Samples. For a UE supporting FR2 power class 3, Mssg_index_inter = 24 samples.
For a UE supporting FR2 power class 4, Mssg_index_inter = 24 samples.

Mimeas_period_inter: FOr @ UE supporting FR2 power class 1, Mmeas_period_inter =64 samples. For a UE supporting FR2
power class 2, Mmeas_period_inter=40 Samples. For a UE supporting FR2 power class 3, Mmeas_period_inter =40 samples.
For a UE supporting FR2 power class 4, Mmeas_period_inter = 40 Samples.

CSSFineer: it is a carrier specific scaling factor and is determined according to CSSFuitnin_gap,i in clause 9.1.5.2 for
measurement conducted within measurement gaps.

Table 9.3.4-1: Time period for PSS/SSS detection, (Frequency range FR1)

Condition NOTEL2 Tpssisss_sync_inter
No DRX Max(600ms, 8 x Max(MGRP, SMTC period)) X CSSFinter
DRX cycle < 320ms Max(600ms, Ceil(8*1.5) x Max(MGRP, SMTC period, DRX cycle)) x CSSFinter
DRX cycle > 320ms 8 x DRX cycle X CSSFinter

NOTE 1: DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for
the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.

Table 9.3.4-2: Time period for PSS/SSS detection, (Frequency range FR2)

Condition NOTEL2 TPSS/SSS_sync_inter
No DRX Max(600ms, Mpss/sss_sync_inter X Max(MGRP, SMTC period)) X CSSFinter
DRX cycle < 320ms Max(600ms, (1.5 X Mpss/sss_sync_inter) X Max(MGRP, SMTC period, DRX cycle)) x
CSSFinter

DRX cycle > 320ms Mpss/sss_sync_inter X DRX cycle X CSSFinter
NOTE 1: DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for

the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
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Table 9.3.4-3: Time period for time index detection (Frequency range FR1)

Condition NOTEL2

TSSB_time_index_inter

No DRX

Max(120ms, 3 x Max(MGRP, SMTC period)) x CSSFinter

DRX cycle < 320ms

Max(120ms, Ceil(3 x 1.5) x Max(MGRP, SMTC period, DRX cycle)) x CSSFinter

DRX cycle > 320ms

3 x DRX cycle X CSSFinter

ETSI TS 138 133 V15.16.0 (2022-04)

NOTE 1: DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for
the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.

Table 9.3.4-4: Time period for time index detection (Frequency range FR2)

Condition NOTEL2 TsSB_time index_inter

No DRX Max(200ms, Mssg_index_inter X Max(MGRP, SMTC period)) x CSSFinter
DRX cycle < 320ms Max(200ms, (1.5 X Mssg_index_inter) X Max(MGRP, SMTC period, DRX cycle)) x
CSSFinter

DRX cycle > 320ms MssB_index_inter X DRX cycle X CSSFinter
NOTE 1: DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for
the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.

9.34.1 Void

9.34.2 Void

9.3.5 Inter-frequency measurements

When measurement gaps are provided for inter frequency measurements, or the UE supports capability of conducting
such measurements without gaps, the UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ and SS-
SINR measurements to higher layers with measurement accuracy as specified in sub-clauses 10.1.4, 10.1.5, 10.1.9,
10.1.10, 10.1.14 and 10.1.15, respectively, as shown in table 9.3.5-1 and 9.3.5-2:

Table 9.3.5-1: Measurement period for inter-frequency measurements with gaps (Frequency FR1)

Condition NOTEL2

T SSB_measurement_period_inter

No DRX

Max(200ms, 8 x Max(MGRP, SMTC period)) x CSSFinter

DRX cycle < 320ms

Max(200ms, Ceil(8 x 1.5) x Max(MGRP, SMTC period, DRX cycle)) x CSSFinter

DRX cycle > 320ms

8 x DRX cycle x CSSFinter

NOTE 1: DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for
the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.

Table 9.3.5-2: Measurement period for inter-frequency measurements with gaps (Frequency FR2)

Condition NOTEL2

T SSB_measurement_period_inter

No DRX

Max(400ms, Mmeas_period_inter X Max(MGRP, SMTC period)) X CSSFinter

DRX cycle < 320ms

Max(400ms, (1.5 X Mmeas_period_inter) X Max(MGRP, SMTC period, DRX cycle)) x
CSSFinter

DRX cycle > 320ms

Mmeas_period_inter x DRX CyCIe X CSSFinter

NOTE 1: DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for
the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
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9.35.1 Void
9.3.5.2 Void
9.3.5.3 Void

9.3.6 Inter-frequency measurements reporting requirements

9.3.6.1 Periodic Reporting

Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in periodically triggered measurement reports
shall meet the requirements in clauses 10.1.4.1, 10.1.5.1, 10.1.9.1, 10.1.10.1, 10.1.14.1 and 10.1.15.1, respectively.

9.3.6.2 Event-triggered Periodic Reporting

Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in event triggered periodic measurement reports
shall meet the requirements in clauses 10.1.4.1, 10.1.5.1, 10.1.9.1, 10.1.10.1, 10.1.14.1 and 10.1.15.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 9.3.6.3.

9.3.6.3 Event-triggered Reporting

Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in event triggered measurement reports shall
meet the requirements in clauses 10.1.4.1, 10.1.5.1, 10.1.9.1, 10.1.10.1, 10.1.14.1 and 10.1.15.1, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the
measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a
delay uncertainty resulted when inserting the measurement report to the TT1 of the uplink DCCH. The delay uncertainty
is: 2 X TTlpcch. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send
the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be within Tidentify inter_without_index If
UE is not indicated to report SSB based RRM measurement result with the associated SSB index. Otherwise UE shall
be able to identify a new detectable inter frequency cell within Tidentify_inter with_index- BOth Tidentify inter_without_index and
Tidentify_inter_with_index are defined in clause 9.3.4. When L3 filtering is used an additional delay can be expected.

A cell is detectable only if at least one SSB measured from the cell being configured remains detectable during the time
period Tidentify inter_without_index OF Tidentify inter with_index d€fined in clause 9.3.4. If a cell which has been detectable at least for
the time period Tidentify inter without_index OF Tidentify_inter with_index d€fined in clause 9.3.4 becomes undetectable for a period <5
seconds and then the cell becomes detectable again with the same spatial reception parameter and then triggers the
measurement report as per TS 38.331 [2], the event triggered measurement reporting delay shall be less than

T ssB_measurement_period_inter d€fined in clause 9.3.5 provided the timing to that cell has not changed more than + 3200/2" Tc
while measurement gap has not been available and the L3 filtering has not been used, where p is the SCS configuration
as defined in clause 4.2 of TS 38.211 [3]. When L3 filtering is used an additional delay can be expected.

9.3.7 Void

9.3.8 Inter-frequency SFTD measurement requirements

9.38.1 Introduction

This clause contains requirements for a UE supporting NR inter-frequency SFTD measurement and is applicable in
RRC_CONNECTED state. The UE shall, depending on network request, perform inter-frequency SFTD measurement
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and report SFTD result with or without SS-RSRP. The overall delay includes RRC procedure delay defined in clause 12
in TS 38.331 [2] and SFTD measurement reporting delay in clause 9.3.8.3.

UE which fulfils the requirements in clause 9.3.8 is not supposed to fulfil the requirements defined in clause 9.2.5.4.

9.3.8.2 SFTD Measurement delay

The requirements on SFTD measurement delay defined in this clause are applicable under the side condition SCH
Es/lot = -3 dB for the inter-frequency neighbour cell. Depending on configuration, the SFTD measurement may be
carried out with or without the support of configured measurement gaps. In the current release, indication on whether to
carry out the SFTD measurement with or without measurement gaps is implicit and depending on whether measurement
gaps are configured.

The UE shall be able to detect, identify and measure SFTD of up to 3 of the strongest applicable inter-frequency
neighbour cells on the carrier frequency provided in the SFTD measurement configuration. Further depending on the
SFTD measurement configuration, the UE shall additionally report SS-RSRP for the one or more strongest cells. The
UE may or may not be configured with cell sForWhichToReportSFTD. The UE does not expect
cellsForWhichToReportSFTD to change during an ongoing SFTD measurement.

When no measurement gaps are provided, the UE shall be capable of finding the inter-frequency neighbour cell
regardless of its SSB position in the SMTC period, provided that the carrier frequency where SFTD measurement is
configured and the serving carrier(s) form a supported CA or NR-DC band combination of the UE. The SFTD
measurement shall be conducted with sustained connection to the PCell and activated SCell(s) in MCG. Depending on
capability, the UE may be allowed to cause a certain amount of interruptions for reconfiguration of the radio receiver, as
specified in clause 8.2.2.2.6.

When measurement gaps are provided, the UE shall be capable of finding the inter-frequency neighbour cell under the
additional condition that the SSB at least occasionally falls within the measurement gap.

When no DRX is used, the UE shall be capable of determining SFTD within a physical layer measurement period of
Tmeasure_sFTo1 as follows:

- For SFTD measurements without measurement gaps, and without additional SS-RSRP reporting:
- For carrier frequency in FR1: Tmeasure_srro1= 14 SMTC periods
- For carrier frequency in FR2: Tmeasure_srro1 = 112 SMTC periods
- For SFTD measurements in measurement gaps, and without additional SS-RSRP reporting:
- For carrier frequency in FR1: Tmeasure_srro1 = CSSFinter X 8 x Max(MGRP, SMTC period)
- For carrier frequency in FR2: Tmeasure sFtp1 = CSSFinter X 64 x Max(MGRP, SMTC period)
- For SFTD measurements without measurement gaps, and with additional SS-RSRP reporting:
- For carrier frequency in FR1: Tmeasure_srro1= 19 SMTC periods
- For carrier frequency in FR2: Tmeasure_srrp1 = 152 SMTC periods
- For SFTD measurements in measurement gaps, and with additional SS-RSRP reporting:
- For carrier frequency in FR1: Tmeasure sFp1 = CSSFinter X 13 x Max(MGRP, SMTC period)
- For carrier frequency in FR2: Tmeasure_srtp1 = CSSFinter X 104 X Max(MGRP, SMTC period)

where CSSFiner is a carrier specific scaling factor and is determined according to CSSFuithin_gap,i in clause 9.1.5.2 for
measurement conducted within measurement gaps.

When DRX is used, the same Tmeasure_srrp1 S for non-DRX applies, but the reporting delay depends on the DRX cycle
length in use.

In case PCell is changed due to handover, the UE shall terminate the inter-frequency SFTD measurement.
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The measurement accuracy for the SFTD measurement shall fulfil the requirement in clause 10.1.21.3. The
measurement accuracy for additionally reported SS-RSRP shall fulfil the requirement in clauses 10.1.4.1 and 10.1.5.1
for neighbour cell in FR1 and FR2, respectively.

9.3.8.3 SFTD Measurement reporting delay

The SFTD measurement reporting delay is defined as the time between a command that will trigger an SFTD
measurement report and the point when the UE starts to transmit the measurement report over the air interface. This
requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty of 2 x TTlpccn resulting when inserting the measurement
report to the TT1 of the uplink DCCH. This measurement reporting delay excludes any delay caused by lack of UL
resources for UE to send the measurement report.

The SFTD measurement reporting delay shall be less than Tmeasure_srro1 defined in clause 9.3.8.2 plus the RRC
procedure delay defined in TS 38.331 [2].

94 Inter-RAT measurements

9.4.1 Introduction

The requirements in this clause are specified for NR-E-UTRAN FDD and NR-E-UTRAN TDD measurements and are
applicable without an explicit E-UTRAN neighbour cell list containing physical layer cell identities, for a UE:

- in RRC_CONNECTED state, and

- configured with SA or NR-DC operation mode or configured in NE-DC operation mode by PCell with NR-E-
UTRAN FDD or TDD measurement (RSRP, RSRQ, RS-SINR, RSTD, or E-CID) on E-UTRA non-serving
frequency carrier, and

- configured with an appropriate measurement gap pattern according to Table 9.1.2-3.

When the UE is in NE-DC operation mode and an NR-E-UTRAN FDD or TDD measurement (RSRP, RSRQ, RS-
SINR, or E-CID RSRP and RSRQ) configured by NR PCell is on a E-UTRA serving frequency carrier, then the
corresponding E-UTRA intra-frequency measurements requirements specified in clause 8.19 of TS 36.133 [15] shall

apply.

Parameter Tinerz USed in inter-RAT requirements in clause 9.4 is specified in Table 9.4.1-1.
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Table 9.4.1-1: Minimum available time for inter-RAT measurements

Gap Pattern Id Measurement Measurement | Minimum available
Gap Length Gap time for inter-
(MGL, ms) Repetition frequency and inter-
Period RAT measurements
(MGRP, ms) during 480 ms
period
(Tinterl, ms)
0 6 40 60
1 6 80 30
2 3 40 24Note 1
3 3 80 12Notel
4 6 20 12QNotel
6 4 20 72 Note 1,3,6
7 4 40 36 Note 1,4,6
8 4 80 18Note 15,6
10 3 20 4gNoel

NOTE 1: When determining UE requirements using Tinter1 for gap pattern IDs 2, 3, 4,
6, 7, 8, 10, Tinterl = 60 for gap pattern IDs 2, 4, 6, 7, 10, and Tinterl = 30 for
gap pattern IDs 3 and 8 shall be used.

NOTE 2: Measurement gaps pattern configurations applicability is as specified in
Table 9.1.2-1.

NOTE 3: When this gap pattern is used, the Tinter for E-UTRA inter-frequency
measurements is 48 ms corresponding to the first 3 ms of the 4 ms gap.

NOTE 4: When this gap pattern is used, the Tinter for E-UTRA inter-frequency
measurements is 24 ms corresponding to the first 3 ms of the 4 ms gap.

NOTE 5: When this gap pattern is used, the Tinter for E-UTRA inter-frequency
measurements is 12 ms corresponding to the first 3 ms of the 4 ms gap.

NOTE 6: This gap pattern is applicable for E-UTRA inter-frequency measurements
only if gap based NR measurements are also configured.

A UE configured with gap pattern ID 2, 3 or 10 shall be able to detect a target cell, provided that

- the E-UTRA subframe #0 or #5 of the target E-UTRAN cell begins not earlier than 500 ps from the start of the
measurement gap, and

- the E-UTRA subframe #0 or #5 of the target E-UTRAN cell ends not later than 500 us before the end of the
measurement gap in case of FDD and not later than 750 us before the end of measurement gap in case of TDD.

A UE configured with gap pattern ID 6, 7 or 8 shall be able to detect a target cell, provided that

- the E-UTRA subframe #0 or #5 of the target E-UTRAN cell begins not earlier than 500 us from the start of the
measurement gap, and

- the E-UTRA subframe #0 or #5 of the target E-UTRAN cell ends no later than 1500 us before the end of the
measurement gap in case of FDD and no later than 1750 us before the end of measurement gap in case of TDD.

9.4.2 NR - E-UTRAN FDD measurements

9421 Introduction
The requirements are applicable for NR-E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements.
In the requirements, an E-UTRAN FDD cell is considered to be detectable when:

- RSRP related conditions in the accuracy requirements in clause 10.2.2 are fulfilled for a corresponding Band,
together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],

- RSRAQ related conditions in the accuracy requirements in clause 10.2.3 are fulfilled for a corresponding Band,
together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],

- RS-SINR related conditions in the accuracy requirements in clause 10.2.5 are fulfilled for a corresponding Band,
together with the corresponding side conditions in Annex B.2.3 and Annex B.3.19 of TS 36.133 [15].
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9.4.2.2 Requirements when no DRX is used

When the UE requires measurement gaps to identify and measure inter-RAT cells and an appropriate measurement gap
pattern is scheduled, the UE shall be able to identify a new detectable FDD cell within Tigentify, E-uTrRAN FOD accOrding to
the following expression:

480
Tidentify,E—UTRAN FDD = TBasicldentify o CSSFinterraT ~ MS,

erl

where:
Thaasicidentity = 480 ms,
Tintern is defined in clause 9.4.1,

CSSFinterraT = CSSFuithin_gap,i IS the scaling factor for the measured inter-RAT E-UTRA carrier i which is
calculated as specified in clause 9.1.5.2.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tweasure, e-uTrAN FOD defined in Table 9.4.2.2-1.

Table 9.4.2.2-1: Measurement period and measurement bandwidth

Configuration Physical Layer Measurement period: Measurement
TMeasure, E-UTRAN FDD [MS] bandwidth [RB]
0 480 X CSSFinterRAT 6
1 (Note 1) 240 X CSSFinterrAT 50
NOTE 1: This configuration is optional.

The UE shall be capable of identifying and performing NR — E-UTRAN FDD RSRP, RSRQ, and RS-SINR
measurements of at least 4 identified E-UTRAN FDD cells per E-UTRA FDD carrier frequency layer during each layer
1 measurement period, for up to 7 E-UTRA FDD carrier frequency layers.

If higher layer filtering is used, an additional cell identification delay can be expected.

The NR - E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in clause 10.2.2.
The NR - E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3.
The NR - E-UTRAN FDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause 10.2.5.

9.4.2.3 Requirements when DRX is used

When DRX is in use and measurement gaps are configured, the UE shall be able to identify a new detectable E-UTRAN
FDD cell within Tigentify, e-utran Fop SPecified in Table 9.4.2.3-1.

Table 9.4.2.3-1: Requirement to identify a newly detectable E-UTRAN FDD cell

DRX cycle length (s) Tidentity, E-UTRAN FDD (S) (DRX cycles)
Gap period = 40 ms, 20 ms Gap period = 80 ms
<0.16 Non-DRX requirements in Non-DRX requirements in
clause 9.4.2.2 apply clause 9.4.2.2 apply
0.256 5.12* CSSFinterrAT 7.68* CSSFinterrAT
(ZO*CSSFimerRAT) (30*CSSFinterRAT)
0.32 6.4* CSSFinterrAT 7.68* CSSFinterrAT
(20*CSSFinterraT) (24*CSSFinterrAT)
0.32< DRX-cycle < Notel (20*CSSFinterraT) Notel (20*CSSFinterraT)
10.24
NOTE 1: The time depends on the DRX cycle length.
NOTE 2: CSSFinterraT is as defined in clause 9.4.2.2.

When DRX is in use, the UE shall be capable of performing NR — E-UTRAN FDD RSRP, RSRQ, and RS-SINR
measurements of at least 4 identified E-UTRAN FDD cells per E-UTRA FDD frequency layer during each layer 1
measurement period, for up to 7 E-UTRA FDD carrier frequency layers, and the UE physical layer shall be capable of
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reporting NR — E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement
period Tmeasure, e-uTRAN FOD SPeCified in Table 9.4.2.3-2.

Table 9.4.2.3-2: Requirement to measure E-UTRAN FDD cells

DRX cycle length (s) Tmeasure, E-UTRAN FDD (S) (DRX cycles)
<0.08 Non-DRX requirements in clause 9.4.2.2 apply
0.08< DRX-cycle <10.24 Notel (5* CSSFinterraT)

NOTE 1: The time depends on the DRX cycle length.
NOTE 2: CSSFinterraT is as defined in clause 9.4.2.2.

If higher layer filtering is used, an additional cell identification delay can be expected.

The NR - E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in clause 10.2.2.
The NR - E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3.
The NR - E-UTRAN FDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause 10.2.5.

9424 Measurement reporting requirements

94241 Periodic Reporting

The reported NR — E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements contained in periodically triggered
measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.

9.4.2.4.2 Event-Triggered Periodic Reporting

The reported NR — E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered periodic
measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.

The first report in event-triggered periodic measurement reporting shall meet the requirements specified in
clause 9.4.2.4.3.

9.42.4.3 Event-Triggered Reporting

The reported NR — E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered
measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.

The UE shall not send any event-triggered measurement reports as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 X TTlpccn Where TTlpcch is the duration of subframe or slot or subslot when the measurement report is
transmitted on the PUSCH with subframe or slot or subslot duration. This measurement reporting delay excludes a
delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T igentify, E-UTRAN FDD
defined in clauses 9.4.2.2 and 9.4.2.3 without DRX and with DRX, respectively. When L3 filtering is used, an
additional delay can be expected.

If a cell which has been detectable at least for the time period T gentify, e-uTrAN FDD DECOMeS undetectable for a period < 5
seconds and then the cell becomes detectable again and triggers an event as per TS 38.331 [2], the event triggered
measurement reporting delay shall be less than Tmeasure, -uTRAN FOD Provided the timing to that cell has not changed more
than £ 50 Ts while measurement gap has not been available and the L3 filter has not been used.
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9.4.3 NR - E-UTRAN TDD measurements

9.43.1 Introduction
The requirements are applicable for NR-E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements.
In the requirements, an E-UTRAN TDD cell is considered to be detectable when:

- RSRP related conditions in the accuracy requirements in clause 10.2.2 are fulfilled for a corresponding Band,
together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],

- RSRQ related conditions in the accuracy requirements in clause 10.2.3 are fulfilled for a corresponding Band,
together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],

RS-SINR related conditions in the accuracy requirements in clause 10.2.5 are fulfilled for a corresponding Band,
together with the corresponding side conditions in Annex B.2.3 and Annex B.3.19 of TS 36.133 [15].
9.4.3.2 Requirements when no DRX is used

When the UE requires measurement gaps to identify and measure inter-RAT cells and an appropriate measurement gap
pattern is scheduled, the UE shall be able to identify a new detectable TDD cell within Tigentity, e-uTran TOD according to
the following expression:

- When configuration 0 or configuration 1 in Table 9.4.3.2-1 is applied,

480
Tidentify,E—UTRAN TDD = TBasicldentify — * CSSFinterraT M,

erl
- When configuration 2 or configuration 3 in Table 9.4.3.2-1 is applied,

4

80
Tidentify,E~UTRAN TDD = IBasicldentify * r—— CSSFinterraT + 240 - CSSFjpterraTr  MS,

where:
Taasicidentify = 480 ms,
Tinter1 is defined in clause 9.4.1,

CSSFinterraT = CSSFuwithin_gap,i IS the scaling factor for the measured inter-RAT E-UTRA carrier i which is
calculated as specified in clause 9.1.5.2.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tweasure, -uTrAN TOD defined in Table 9.4.3.2-1.

Table 9.4.3.2-1: Tweasure, e-uTran TOD fOT different configurations

Configuration | Measurement Number of UL/DL sub- DwWPTS TMeasure, E-UTRAN
bandwidth frames per half frame (5 ms) oD (MS)
(RB) DL uL Normal | Extende
CP d CP
0 6 2 2 19760 -T, | 20480-T, 480 x
CSSFinterrat
1 (Note 1) 50 2 2 19760 -T, | 20480-T, 240 x
CSSFinterrAT
2 6 1 3 19760 -T, | 20480-T, 720 x
CSSFinterrAT
3 (Note 1) 50 1 3 19760 -T, | 20480-T, 480 x
CSSFinterrat
NOTE 1: This configuration is optional.
NOTE 2: Void

The UE shall be capable of identifying and performing NR — E-UTRAN TDD RSRP, RSRQ, and RS-SINR
measurements of at least 4 identified E-UTRAN TDD cells per E-UTRA TDD carrier frequency layer during each layer
1 measurement period, for up to 7 E-UTRA TDD carrier frequency layers.
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If higher layer filtering is used, an additional cell identification delay can be expected.

The NR - E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause 10.2.2.
The NR - E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3.
The NR - E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in

clause 10.2.5.

9.4.3.3 Requirements when DRX is used

When DRX is in use and measurement gaps are configured, the UE shall be able to identify a new detectable E-UTRAN
TDD cell within Tigentify, e-utran Top Specified in Table 9.4.3.3-1.

Table 9.4.3.3-1: Requirement to identify a newly detectable E-UTRAN TDD cell

DRX cycle length (s) Tidentify, E-UTRAN TDD (S) (DRX cycles)
Gap period = 40 ms, 20 Gap period = 80 ms
ms
<0.16 Non-DRX requirements in Non-DRX requirements in
clause 9.4.3.2 apply clause 9.4.3.2 apply
0.256 5.12* CSSFinterrAT 7.68* CSSFinterrAT
(ZO*CSSFimerRAT) (30*CSSFinterRAT)
0.32 6.4* CSSFinterrAT 7.68* CSSFinterrAT
(20*CSSFinterraT) (24*CSSFinterraT)
0.32< DRX-cycle <10.24 Notel (20*CSSFinterraT) Notel (20*CSSFinterraT)
NOTE 1: The time depends on the DRX cycle length.
NOTE 2: CSSFinerraT is as defined in clause 9.4.3.2.

When DRX is in use, the UE shall be capable of performing NR — E-UTRAN TDD RSRP, RSRQ, and RS-SINR
measurements of at least 4 identified E-UTRAN TDD cells per E-UTRA TDD frequency layer during each layer 1
measurement period, for up to 7 E-UTRA TDD carrier frequency layers, and the UE physical layer shall be capable of
reporting NR — E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement
period Tmeasure, e-uTRAN TDD SPECified in Table 9.4.3.3-2.

Table 9.4.3.3-2: Requirement to measure E-UTRAN TDD cells

DRX cycle length (s) Tmeasure, E-uTRAN TDD (S) (DRX cycles)
<0.08 Non-DRX Requirements in clause 9.4.3.2 apply
0.128 For configuration 2 N°t3 non-DRX requirements

in clause 9.4.3.2 apply,
Otherwise: Notel (5*CSSFinterraT)

0.128<DRX-cycle< Notel (5*CSSFinterrAT)

10.24

NOTE 1: The time depends on the DRX cycle length.

NOTE 2: CSSFinterraT is as defined in clause 9.4.3.2.
NOTE 3: See Table 9.4.3.2-1.

If higher layer filtering is used, an additional cell identification delay can be expected.

The NR - E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause 10.2.2.
The NR - E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3.
The NR - E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in

clause 10.2.5.

9.434 Measurement reporting requirements

9.43.4.1 Periodic Reporting

The reported NR — E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in periodically triggered
measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.
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9.4.3.4.2 Event-Triggered Periodic Reporting

The reported NR — E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered periodic
measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.

The first report in event-triggered periodic measurement reporting shall meet the requirements specified in
clause 9.4.3.4.3.

9.4.3.4.3 Event-Triggered Reporting

The reported NR — E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered
measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.

The UE shall not send any event-triggered measurement reports as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: 2 X TTlpccn Where TTlpcch is the duration of subframe or slot or subslot when the measurement report is
transmitted on the PUSCH with subframe or slot or subslot duration. This measurement reporting delay excludes a
delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify, E-uTRAN TOD
defined in clauses 9.4.3.2 and 9.4.3.3 without DRX and with DRX, respectively. When L3 filtering is used, an
additional delay can be expected.

If a cell which has been detectable at least for the time period Tgeniify, -utrAN TOD DECOMES UNdetectable for a period < 5
seconds and then the cell becomes detectable again and triggers an event as per TS 38.331 [2], the event triggered
measurement reporting delay shall be less than Twmeasure, E-uTrRAN TDD Provided the timing to that cell has not changed more
than £ 50 Ts while measurement gap has not been available and the L3 filter has not been used.

9.4.4 Inter-RAT RSTD measurements

9441 NR - E-UTRAN FDD RSTD measurements

94411 Introduction
The requirements are applicable for NR-E-UTRAN FDD RSTD measurements requested via LPP [22, 27].

When the UE is in NE-DC operation mode and an NR-E-UTRAN FDD RSTD measurement configured by NR PCell is
on a E-UTRA serving frequency carrier, then the corresponding E-UTRA intra-frequency measurements requirements
as follows shall apply.

- Measurements configured on E-UTRA PSCC shall meet E-UTRAN OTDOA intra-frequency measurements
requirements in clause 8.1.2.5. The applicable measurement accuracy requirements are in clause 9.1.10.

- Measurements configured on E-UTRA SCC shall meet all applicable requirements in clause 8.4, except that the
terms PCell and primary component carrier shall be deemed to be swapped with PSCell and PSCC. The
applicable measurement accuracy requirements are in clause 9.1.12, except that the terms PCell and primary
component carrier shall be deemed to be swapped with PSCell and PSCC.

The requirements in clause 9.4.4.1 apply when:

- the UE is provided with the LTE timing information via LPP [27], including both nr-LTE-SFN-Offset and nr-
LTE-fineTiming-Offset, or

- the UE is not provided with nr-LTE-SFN-Offset or nr-LTE-fineTiming-Offset, or
- the UE is provided with nr-LTE-SFN-Offset but not with nr-LTE-fineTiming-Offset.

When the UE is not aware of the SFN of at least one LTE cell in the OTDOA assistance data, the UE may be using
When the UE is not aware of the SFN of at least one LTE cell in the OTDOA assistance data, the UE may be using
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autonomous gaps to acquire SFN of the OTDOA assistance data reference cell prior to requesting measurement gaps for
performing the requested E-UTRA RSTD measurements before the Trerp InterRAT, E-UTRAN FDD time period starts while
meeting all the requirements in clause 9.4.4.1.2, provided that the OTDOA assistance data is provided to allow
sufficient time for the UE to acquire the SFN before the Tgsrp jnwerraT, E-UTRAN FOD StAITS.

When the UE is not aware of and cannot derive the subframe timing difference between the NR serving cell and the
OTDOA assistance data reference cell, the UE may need to request measurement gaps to perform cell detection for the
OTDOA assistance data reference cell prior to requesting measurement gaps for performing the requested E-UTRA

RSTD measurements before the Tpsrp |errat, £-utrAN FOp tiME period starts while meeting all the requirements in

clause 9.4.4.1.2, provided that the OTDOA assistance data is provided to allow sufficient time for the UE to detect the
cell before the Togrp jnerrar, £-uTRAN FOD StATtS.

9.44.1.2 Requirements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the
UE shall be able to detect and measure inter-RAT E-UTRAN FDD RSTD, specified in TS 38.215 [4], for at least n=16

cells, including the reference cell, within Trgrp inerraT £-UTRAN FOD MS @S given below:

Trsto interraT, E-UTRAN FDD = VRS * (M-)+A ms,
where

Trsto InterRAT, E-UTRAN Fpp 1S the total time for detecting and measuring at least n cells,

Tors is the largest value of the cell-specific positioning subframe configuration period, defined in TS 36.211 [23],

among the measured n cells including the reference cell,
M is the number of PRS positioning occasions as defined in Table 9.4.4.1.2-1, where each PRS positioning occasion

comprises of Nprs (1= Npgg <6) consecutive downlink positioning subframes defined in TS 36.211 [23],

CSSFinterrat=CSSFuithin_gap,i 1S the scaling factor determined by the gap sharing scheme for the RSTD measurements on
the carrier frequency i as defined in clause 9.1.5.2,

n
A =160- {V—‘ ms is the measurement time for a single PRS positioning occasion which includes the sampling time
and the processing time, and

the n cells are distributed on up to two E-UTRAN FDD carrier frequencies.

Table 9.4.4.1.2-1: Number of PRS positioning occasions within Tggrp | erat, £-UTRAN FOD

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg f2 Notel f1 and f2 Now2
160 ms 16 X CSSFinterrAT 32 X CSSFinterraT
>160 ms 8 x CSSFinterrAT 16 X CSSFinterraAT

NOTE 1: When inter-RAT E-UTRAN FDD RSTD measurements are performed over the reference cell
and neighbour cells, which belong to the E-UTRAN FDD carrier frequency f2.

NOTE 2: When inter-RAT E-UTRAN FDD RSTD measurements are performed over the reference cell
and the neighbour cells, which belong to the E-UTRAN FDD carrier frequency f1 and the E-
UTRAN FDD carrier frequency f2 respectively.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cells i out of at
least (n-1) neighbor cells within Tperp | errat, e-UTRAN FOD PTOVided:

(PRS ES / IOt)ref >-6 dB for all Frequency Bands for the reference cell,

(PRS ES / |0t)I >-13 dB for all Frequency Bands for neighbour cell i,
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(PRS ES / IOt)ref and (PRS ES / IOt) conditions apply for all subframes of at least L = % PRS positioning

occasions,
PRP 1,2|3em according to TS 36.133 [15, Annex B.2.6] for a corresponding Band,

PRS E, /10t is defined as the ratio of the average received energy per PRS resource element during the useful part of

the symbol to the average received power spectral density of the total noise and interference for this resource element,
where the ratio is measured over all resource elements which carry PRS.

The time Trgrp jerraT, E-UTRAN FOD Starts from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestLocationlnformation message and the OTDOA assistance data in the OTDOA-
ProvideAssistanceData message via LPP as specified in TS 38.305 [22], are delivered to the physical layer of the UE.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as
specified in clause 10.2.4.

944121 RSTD Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccn Where TTlpccn is the duration of subframe or slot or subslot
when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement
reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.

9.44.1.22 Requirements for acquiring the timing of the E-UTRA OTDOA reference cell

When the UE is not aware of the SFN of at least one LTE cell in the OTDOA assistance data, the UE supporting per-FR
gaps may make autonomous gaps in downlink reception and uplink transmission of the PCell, PSCell, and each of the
SCells in FR1 for acquiring SFN of the reference cell in the E-UTRA OTDOA assistance data, while no autonomous gaps
in downlink reception or uplink transmission are allowed in any of the UE serving cells in FR2. The UE, which are only
supporting per-UE gaps, may make autonomous gaps in downlink reception and uplink transmission of the PCell, PSCell,
and each of the SCells for acquiring the SFN of the reference cell in the E-UTRA OTDOA assistance data.

When the UE is not aware of and cannot derive the subframe timing difference between the NR serving cell and the
OTDOA assistance data reference cell, the UE may need to request measurement gaps while indicating eutra-
FineTimingDetection according to TS 38.331 [2] for detecting the reference cell in the E-UTRA OTDOA assistance data.

When the UE is performing one or both of SFN acquisition or cell detection as specified above, the UE shall be able to
determine the timing of the E-UTRA OTDOA assistance data reference cell during the time period

TRefcell,E-UTRAN = T Detect, E-UTRAN FDD + Tmie + Tecal ,
where

Tbetect, E-UTRAN FDD = T Identify, E-UTRAN FDD - T measure, E-UTRAN FDD IS according to clause 9.4.2 assuming CSSFinerrat=1 and it is
the time needed to detect the E-UTRA OTDOA assistance data reference cell when the UE needs to acquire the subframe
and slot timing of the cell, provided the UE is configured with measurement gaps (T petect, e-utran FoD=0 When both nr-
LTE-SFN-Offset and nr-LTE-fineTiming-Offset are provided in the E-UTRA OTDOA assistance data or the E-UTRA
OTDOA assistance data reference cell is known to the UE), and

Twmis = 50 ms is the time required to acquire SFN and/or PHICH configuration of the E-UTRA OTDOA assistance data
reference cell provided the OTDOA assistance data reference cell is decodable and at least all E-UTRA subframes #0
during Tmig are available at the UE receiver (Tmis=0 when nr-LTE-SFN-Offset is provided in the E-UTRA OTDOA
assistance data and ECGI acquisition is not needed), and

Tecer = 100 ms is the time required to acquire ECGI of the E-UTRA OTDOA assistance data reference cell when
cellGloballd is included in OTDOA-ReferenceCellInfo and the UE is not aware of the ECGI of this cell (Tecei = 0 when
cellGloballd is not included in OTDOA-ReferenceCellinfo or the UE is aware of the ECGI of the E-UTRA OTDOA
assistance data reference cell).
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When detecting the E-UTRAN OTDOA reference cell, the requirements in this clause shall be met, provided the
conditions for the detectable cell are fulfilled according to clause 9.4.2.1. In addition, the MIB of the E-UTRA OTDOA
reference cell whose SFN is acquired shall be considered decodable by the UE provided the PBCH demodulation
requirements are met according to TS 36.101 [25].

The requirement for acquiring the timing of the E-UTRA OTDOA reference cell within Trefcene-utran is applicable
when no DRX is used as well as when any of the DRX cycles specified in TS 38.331 [2] is used.

When Twmis>0 and UE is using autonomous gaps during Twmig, the UE shall transmit at least Nackmnack, mis, Fop
ACK/NACKS on PCell, PSCell, and each of activated SCell(s) in the frequency range where the autonomous gaps are
created, specified in Table 9.4.4.1.2.2-1. When both Tmis>0 and Tece>0 and UE is using autonomous gaps during
Twmis+Tecal, the UE shall transmit on PCell, PSCell, and each of activated SCell(s) in the frequency range where
autonomous gaps are created at least Nack/nack, mis+ecai, Foo ACK/NACKS specified in Table 9.4.4.1.2.2-3, provided
the OTDOA reference cell bandwidth is configured in the OTDOA assistance data [22, 27]. The requirements in Tables
9.4.4.1.2.2-1,9.4.4.1.2.2-2, and 9.4.4.1.2.2-3 apply, provided that:

- there is continuous DL data allocation,

- no DRX cycle is used,

- no measurement gaps are configured,

- only one code word is transmitted in each slot,
- 2slot ACK/NACK feedback is configured,

- 20 ms SMTC period is configured,

- SSBs are transmitted in one slot within SMTC window.

Table 9.4.4.1.2.2-1: Number of ACK/NACKSs transmitted by the UE during Twmis

NAcK/NACK, MIB, FDD Configuration of the serving cell in which the transmitted ACK/NACKs
are counted
Duplex mode configuration SCS
15 FDD 15 kHz
39 FDD 30 kHz
85 FDD 60 kHz
0 TDD Note 1 15 kHz
4 TDD Note 1 30 kHz
12 TDD Note 1 60 kHz
46 TDD Note 2 60 kHz
104 TDD Note2 120 kHz
NOTE 1: TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-1 [18].
NOTE 2: TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-2 [19].

Table 9.4.4.1.2.2-2: Void
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Table 9.4.4.1.2.2-3: Number of ACK/NACKs transmitted by the UE during Tmis+Tecal

NACK/NACK, MIB+ECGI, FDD Configuration of the serving cell in which the transmitted ACK/NACKs
are counted
Duplex mode configuration SCS

84 FDD 15 kHz
193 FDD 30 kHz
402 FDD 60 kHz
28 TDD Note 1 15 kHz
81 TDD Note 1 30 kHz
159 TDD Note 1 60 kHz
233 TDD Note 2 60 kHz
491 TDD Note 2 120 kHz

NOTE 1: TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-1 [18].

NOTE 2: TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-2 [19].

9.44.2 NR - E-UTRAN TDD RSTD measurements

94421 Introduction
The requirements are applicable for NR-E-UTRAN TDD RSTD measurements requested via LPP [22, 27].

When the UE is in NE-DC operation mode and an NR-E-UTRAN TDD RSTD measurement configured by NR PCell
is on a E-UTRA serving frequency carrier, then the corresponding E-UTRA intra-frequency measurements
requirements as follows shall apply.

- Measurements configured on E-UTRA PSCC shall meet E-UTRAN OTDOA intra-frequency measurements
requirements in clause 8.1.2.5. The applicable measurement accuracy requirements are in clause 9.1.10.

- Measurements configured on E-UTRA SCC shall meet all applicable requirements in clause 8.4, except that the
terms PCell and primary component carrier shall be deemed to be swapped with PSCell and PSCC. The
applicable measurement accuracy requirements are in clause 9.1.12, except that the terms PCell and primary
component carrier shall be deemed to be swapped with PSCell and PSCC.

The requirements in clause 9.4.4.1 apply when:

- the UE is provided with the LTE timing information via LPP [27], including both nr-LTE-S-N-Offset and nr-
LTE-fineTiming-Offset, or

- the UE is not provided with nr-LTE-S-N-Offset or nr-LTE-fineTiming-Offset, or

- the UE is provided with nr-LTE-SFN-Offset but not with nr-LTE-fineTiming-Offset.
When the UE is not aware of the SFN of at least one LTE cell in the OTDOA assistance data, the UE may be using
autonomous gaps to acquire SFN of the OTDOA assistance data reference cell prior to requesting measurement gaps for
performing the requested E-UTRA RSTD measurements before the Trerp interrat e-UTrRANTDD tiMe period starts while
meeting all the requirements in clause 9.4.4.2.2, provided that the OTDOA assistance data is provided to allow
sufficient time for the UE to acquire the SFN before the Tggrp \nerrat E-uTRANTDD Starts. When the UE is not aware of

and cannot derive the subframe timing difference between the NR serving cell and the OTDOA assistance data
reference cell, the UE may need to request measurement gaps to perform cell detection for the OTDOA assistance data
reference cell prior to requesting measurement gaps for performing the requested E-UTRA RSTD measurements before

the Trsrp interraT, E-UTRANTDD tiMe period starts while meeting all the requirements in clause 9.4.4.2.2, provided that
the OTDOA assistance data is provided to allow sufficient time for the UE to detect the cell before the

Trsto InterRAT, E-UTRAN TDD  Starts.
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9.4.4.2.2 Requirements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the
UE shall be able to detect and measure inter-RAT -UTRAN TDD RSTD, specified in TS 38.215 [4], for at least n=16

cells, including the reference cell, within Tpsrp \nerraT. E-UTRANTDD MS @S given below:

TRsTD InterRAT, E-UTRANTDD = TpRS ° (M-D)+A ms
where

TrsTD nterrAT, E-UTRAN TDD 1S the total time for detecting and measuring at least n cells,

Ters is the largest value of the cell-specific positioning subframe configuration period, defined in TS 36.211 [23],

among the measured n cells including the reference cell,

M is the number of PRS positioning occasions as defined in Table 9.4.4.2.2-1, where a PRS positioning occasion is as
defined in clause 9.4.4.1.2,

CSSFinterrat=CSSFuithin_gap,i 1S the scaling factor determined by the gap sharing scheme for the RSTD measurements on
the carrier frequency i as defined in clause 9.1.5.2,

n
A =160- [M—‘ ms is the measurement time for a single PRS positioning occasion which includes the sampling time
and the processing time, and

the n cells are distributed on up to two E-UTRAN TDD carrier frequencies.

Table 9.4.4.2.2-1: Number of PRS positioning occasions within Tggrp jnerraT, E-UTRAN TOD

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg f2 Notel f1 and f2 Note2
160 ms 16 x CSSFinterrAT 32 x CSSFinterraT
>160 ms 8 X CSSFinterraT 16 x CSSFinterrAT

NOTE 1: When inter-RAT E-UTRAN TDD RSTD measurements are performed over the reference cell
and neighbour cells, which belong to the E-UTRAN TDD carrier frequency f2.

NOTE 2: When inter-RAT E-UTRAN TDD RSTD measurements are performed over the reference cell
and the neighbour cells, which belong to the E-UTRAN TDD carrier frequency f1 and the E-
UTRAN TDD carrier frequency f2 respectively.

The requirements in this clause shall apply for all TDD special subframe configurations specified in TS 36.211 [23] and
for the TDD uplink-downlink configurations as specified in Table 9.4.4.2.2-2 for UE requiring measurement gaps for
these measurements. For UEs capable of performing inter-RAT RSTD measurements without measurement gaps, TDD
uplink-downlink subframe configurations as specified in Table 9.4.4.2.2-3 shall apply.

Table 9.4.4.2.2-2: TDD uplink-downlink subframe configurations applicable for inter-RAT RSTD
requirements

PRS Transmission Bandwidth (RB) Applicable TDD uplink-downlink configurations
6, 15 3,4and 5
25 1,2,3,4,5and 6
50, 75, 100 0,1,2,3,4,5and 6
NOTE 1: Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [23].
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Table 9.4.4.2.2-3: TDD uplink-downlink subframe configurations applicable for inter-RAT RSTD
requirements without gaps

PRS Transmission Bandwidth (RB) Applicable TDD uplink-downlink configurations
6,15 1,2,3,4and5
25, 50, 75, 100 0,1,2,3,4,5and 6
NOTE 1: Uplink-downlink configurations are specified in Table 4.2-2in TS 36.211 [23].

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cells i out of at
least (n-1) neighbor cells within Trerp interraT E-UTRANTDD PrOVided:

(PRS IAES / IOt)ref >-6 dB for all Frequency Bands for the reference cell,

(PRS E./ IOt)I >-13 dB for all Frequency Bands for neighbour cell i,

(PRS IAES / Iot)rd and (PRS IAES / IOt) conditions apply for all subframes of at least L = % PRS positioning

occasions,
PRP 1,2|3em according to TS 36.133 [15, Annex B.2.6] for a corresponding Band,

PRS IAES /1ot is as defined in clause 9.4.4.1.2.

The time Tggrp inerraT, E-uTRANTDD StArts from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-
ProvideAssistanceData message via LPP as specified in TS 38.305 [22], are delivered to the physical layer of the UE.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as
specified in clause 10.2.4.

944221 RSTD Measurement Reporting Delay

This requirement assumes that that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TT1 of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccn Where TTlpccn is the duration of subframe or slot or subslot
when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement
reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.

9.44.22.2 Requirements for acquiring the timing of the E-UTRA OTDOA reference cell

When the UE is not aware of the SFN of at least one LTE cell in the OTDOA assistance data, the UE supporting per-FR
gaps may make autonomous gaps in downlink reception and uplink transmission of the PCell, PSCell, and each of the
SCells in FR1 for acquiring SFN of the reference cell in the E-UTRA OTDOA assistance data, while no autonomous
gaps in downlink reception or uplink transmission are allowed in any of the UE serving cells in FR2. The UE, which are
only supporting per-UE gaps, may make autonomous gaps in downlink reception and uplink transmission of the PCell,
PSCell, and each of the SCells for acquiring the SFN of the reference cell in the E-UTRA OTDOA assistance data.

When the UE is not aware of and cannot derive the subframe timing difference between the NR serving cell and the
OTDOA assistance data reference cell, the UE may need to request measurement gaps while indicating eutra-
FineTimingDetection according to TS 38.331 [2] for detecting the reference cell in the E-UTRA OTDOA assistance
data.

When the UE is performing one or both of SFN acquisition or cell detection as specified above, the UE shall be able to
determine the timing of the E-UTRA OTDOA assistance data reference cell during the time period

TRefcell E-UTRAN = T Detect, E-UTRAN TDD + Tmis + TEcal
where

Tpetect, E-UTRAN TDD = T Identify, E-UTRAN TDD - T measure, E-UTRAN TDD IS according to clause 9.4.3 assuming CSSFinerrat=1 and it
is the time needed to detect the E-UTRA OTDOA assistance data reference cell when the UE needs to acquire the
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subframe and slot timing of the cell, provided the UE is configured with measurement gaps (T petect, e-utran TDD=0 When
both nr-LTE-SFN-Offset and nr-LTE-fineTiming-Offset are provided in the E-UTRA OTDOA assistance data or the E-
UTRA OTDOA assistance data reference cell is known to the UE), and

Twmis =50 ms is the time required to acquire SFN and/or PHICH configuration of the E-UTRA OTDOA assistance data
reference cell provided the OTDOA assistance data reference cell is decodable and at least all E-UTRA subframes #0
during Tmig are available at the UE receiver (Tmis=0 when nr-LTE-SFN-Offset is provided in the E-UTRA OTDOA
assistance data and ECGI acquisition is not needed), and

Tecer = 100 ms is the time required to acquire ECGI of the E-UTRA OTDOA assistance data reference cell when
cellGloballd is included in OTDOA-ReferenceCellInfo and the UE is not aware of the ECGI of this cell (Tecei = 0 when
cellGloballd is not included in OTDOA-ReferenceCellInfo or the UE is aware of the ECGI of the E-UTRA OTDOA
assistance data reference cell).

When detecting the E-UTRAN OTDOA reference cell, the requirements in this clause shall be met, provided the
conditions for the detectable cell are fulfilled according to clause 9.4.3.1. In addition, the MIB of the E-UTRA OTDOA
reference cell whose SFN is acquired shall be considered decodable by the UE provided the PBCH demodulation
requirements are met according to TS 36.101 [25].

The requirement for acquiring the timing of the E-UTRA OTDOA reference cell within Trefcee-utran is applicable
when no DRX is used as well as when any of the DRX cycles specified in TS 38.331 [2] is used.

When Twis>0 and UE is using autonomous gaps during Twmis, the UE shall transmit at least Nack/mnack, mis, Top
ACK/NACKS on PCell, PSCell, and each of activated SCell(s) in the frequency range where the autonomous gaps are
created, specified in Table 9.4.4.2.2.2-1. When both Tmig>0 and Tecei>0 and UE is using autonomous gaps during
Twmis+Tecal, the UE shall transmit on PCell, PSCell, and each of activated SCell(s) in the frequency range where
autonomous gaps are created at least Nacknack, mis+ecal, oo ACK/NACKS specified in Table 9.4.4.2.2.2-3, provided
the OTDOA reference cell bandwidth is configured in the OTDOA assistance data [22, 27]. The requirements in Tables
9.4.42.2.2-1,9.4.4.2.2.2-2 and 9.4.4.2.2.2-3 apply, provided that:

- there is continuous DL data allocation,

- no DRX cycle is used,

- no measurement gaps are configured,

- only one code word is transmitted in each slot,
- 2slot ACK/NACK feedback is configured,

- 20 ms SMTC period is configured,

- SSBs are transmitted in one slot within SMTC window.

Table 9.4.4.2.2.2-1: Minimum number of ACK/NACKs transmitted by the UE during Twe

NACK/NACK, MIB, TDD Configuration of the serving cell in which the transmitted ACK/NACKs
are counted
Duplex mode configuration SCS
15 FDD 15 kHz
39 FDD 30 kHz
85 FDD 60 kHz
0 TDD Note 1 15 kHz
4 TDD Note 1 30 kHz
12 TDD Note 1 60 kHz
46 TDD Note 2 60 kHz
104 TDD Note 2 120 kHz
NOTE 1: TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-1 [18].
NOTE 2: TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-2 [19].

Table 9.4.4.2.2.2-2: Void
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Table 9.4.4.2.2.2-3: Minimum number of ACK/NACKSs transmitted by the UE during Twis+Tecal

NACK/NACK, MIB+ECGI, TDD Configuration of the serving cell in which the transmitted ACK/NACKs
are counted
Duplex mode configuration SCS

84 FDD 15 kHz
193 FDD 30 kHz
402 FDD 60 kHz
28 TDD Note 1 15 kHz
81 TDD Note 1 30 kHz
159 TDD Note 1 60 kHz
233 TDD Note 2 60 kHz
491 TDD Note 2 120 kHz

NOTE 1: TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-1 [18].

NOTE 2: TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-2 [19].

9.4.5 Inter-RAT E-CID measurements

9451 NR-E-UTRAN FDD E-CID RSRP and RSRQ measurements

9.45.1.1 Introduction

The requirements in clause 9.4.5.1. shall apply provided the UE has received ECID-RequestLocationlnformation
message from LMF via LPP requesting the UE to report inter-RAT E-UTRAN FDD E-CID RSRP and RSRQ
measurements [22, 27].

9.45.1.2 Requirements

The requirements in clause 9.4.2 also apply for this clause except the measurement reporting requirements. The
measurement reporting requirements for E-CID RSRP and RSRQ are defined in clause 9.4.5.1.3.

9.45.1.3 Measurement Reporting Delay

This requirement assumes that that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccn Where TTlpcch is the duration of subframe or slot or subslot
when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement
reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in clauses 10.2.2 and 10.2.3, respectively.

9.45.2 NR-E-UTRAN TDD E-CID RSRP and RSRQ measurements

94521 Introduction

The requirements in clause 9.4.5.2. shall apply provided the UE has received ECID-RequestLocationlnformation
message from LMF via LPP requesting the UE to report inter-RAT E-UTRAN TDD E-CID RSRP and RSRQ
measurements [22, 27].

9.45.2.2 Requirements

The requirements in clause 9.4.3 also apply for this clause except the measurement reporting requirements. The
measurement reporting requirements for E-CID RSRP and RSRQ are defined in clause 9.4.5.2.3.
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9.45.2.3 Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This
measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TT1 of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccn Where TTlpccn is the duration of subframe or slot or subslot
when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement
reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirements in clauses 10.2.2 and 10.2.3, respectively.

9.5 L1-RSRP measurements for Reporting

951 Introduction

When configured by the network, the UE shall be able to perform L1-RSRP measurements of configured CSI-RS, SSB
or CSI-RS and SSB resources for L1-RSRP. The measurements shall be performed for a serving cell, including PCell,
PSCell, or SCell, on the resources configured for L1-RSRP measurements within the active BWP.

The UE shall be able to measure all CSI-RS resources and/or SSB resources of the nzp-CS-RS-ResourceSet and/or csi-
SSB-ResourceSet within the CSI-ResourceConfig settings configured for L1-RSRP for the active BWP, provided that
the number of resources does not exceed the UE capability indicated by beamManagementSSB-CS-RS

The UE shall report the measurement quantity (reportQuantity) and send periodic, semi-persistent or aperiodic reports,
according to the reportConfigType according to the CSI reporting configuration(s) (CSl-ReportConfig) for the active
BWHP.
9.5.2 Requirements applicability
The requirements in clause 9.5 apply, provided:

- The CSI-RS or SSB or CSI-RS and SSB resources configured for L1-RSRP measurements are measurable.

An SSB resource configured for L1-RSRP shall be considered measurable when for each relevant SSB the following
conditions are met:

- L1-RSRP related side conditions given in clauses 10.1.19.1 and 10.1.20.1 for FR1 and FR2, respectively, for a
corresponding band,

- SSB_RP and SSB Es/lot according to Annex B.2.4.1 for a corresponding band.

A CSI-RS resource configured for L1-RSRP shall be considered measurable when for each relevant CSI-RS the
following conditions are met:

- L1-RSRP related side conditions given in clauses 10.1.19.2 and 10.1.20.2 for FR1 and FR2, respectively, for a
corresponding band,

- CSI-RS_RP and CSI-RS Es/lot according to Annex B.2.4.2 for a corresponding band.

A CSI-RS and SSB resource configured for L1-RSRP shall be considered measurable when the measurable resource
conditions are met for both CSI-RS resource and SSB resource.

Requirements are defined for periodic, semi-persistent and aperiodic resources.

9.5.3 Measurement Reporting Requirements
The UE shall send L1-RSRP reports only for report configurations configured for the active BWP.

The UE shall report the L1-RSRP value as a 7-bit value in the range [-140, -44] dBm with 1dB step size according to
clause 10.1.19 for FR1 and 10.1.20 for FR2 if nrofReportedRS s configured to one. If nrofReportedRSis configured to
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be larger than one, or if groupBasedBeamReporting is enabled, the UE shall use differential L1-RSRP based reporting
as defined in clause 10.1.19 for FR1 and 10.1.20 for FR2. The differential L1-RSRP is quantized to a 4-bit value with
2dB step size. The mapping between the reported L1-RSRP value and the measured quantity is described in 10.1.6.
9531 Periodic Reporting

Reported L1-RSRP measurements contained in periodic L1-RSRP measurement reports shall meet the requirements in
clauses 10.1.19 for FR1 and 10.1.20 for FR2, respectively.

The UE shall only send periodic L1-RSRP measurement reports for an active BWP.

The UE shall transmit the periodic L1-RSRP reporting on PUCCH over the air interface according to the periodicity
defined in clause 5.2.1.4 in TS 38.214 [26].

9.5.3.2 Semi-Persistent Reporting

Reported L1-RSRP measurements contained in a Semi-Persistent L1-RSRP measurement report shall meet the
requirements in clauses 10.1.19 for FR1 and 10.1.20 for FR2, respectively. This requirement applies for semi-persistent
L1-RSRP reports send on PUSCH or PUCCH.

The UE shall only send semi-persistent L1-RSRP measurement reports on PUSCH, if a DCI request has been received.

The UE shall only send semi-persistent L1-RSRP measurement reports on PUCCH, if an activation command [7] has
been received.

The UE shall transmit the semi-persistent L1-RSRP reporting on PUSCH or PUCCH over the air interface according to
the periodicity defined in clause 5.2.1.4 in TS 38.214 [26].
9.5.3.3 Aperiodic Reporting

Reported L1-RSRP measurements contained in aperiodic triggered, aperiodic triggered periodic and aperiodic triggered
semi-persistent L1-RSRP reports shall meet the requirements in clauses 10.1.19 for FR1 and 10.1.20 for FR2,
respectively.

The UE shall only send aperiodic L1-RSRP measurement reports, if a DCI trigger has been received.

After the UE receives CSI request in DCI, the UE shall transmit the aperiodic L1-RSRP reporting on PUSCH over the
air interface at the time specified according to clause 6.1.2.1 in TS 38.214 [26].

9.5.4 L1-RSRP measurement requirements

9541 SSB based L1-RSRP Reporting

The UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP
computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period
Of TL1-RsRP_Measurement_Period_SSB-

The value of TL1-RsRP_Measurement_period_ssg iS defined in Table 9.5.4.1-1 for FR1 and Table 9.5.4.1-2 for FR2, where
- M=1if higher layer parameter timeRestrictionForChannel Measurement is configured, and M=3 otherwise
- N=8.

For FR1,

1
_Tssp'
MGRP - - - - -
frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB; and

- P= when in the monitored cell there are measurement gaps configured for intra-frequency, inter-

- P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.

For FR2,
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1
_ Tss
TSMTCperiocl
SMTC occasion (TSSB < TSMTCperiod)-

- P=

, when SSB is not overlapped with measurement gap and SSB is partially overlapped with

- P iS Psharing factor, When SSB is not overlapped with measurement gap and SSB is fully overlapped with SMTC
period (TSSB = TSMTCperiod)-

- P ! 555 When SSB is partially overlapped with measurement gap and SSB is partially overlapped
1_MC'RP_TSMTCperiod

with SMTC occasion (Tssg < Tsmrcperiod) @nd SMTC occasion is not overlapped with measurement gap and

- TSMTCperiod # MGRP or

- Tsmrcperiod = MGRP and Tssg < 0.5*Tsmrcperiod

—F==" Psharing factor, When SSB is partially overlapped with measurement gap and SSB is partially

overlapped with SMTC occasion (Tssg < Tsmrcperiod) and SMTC occasion is not overlapped with measurement
gap and Tsmrcperiod = MGRP and Tssg = 0.5*Tsmrcperiod

- P= Tlss's , when SSB is partially overlapped with measurement gap (Tsse <MGRP) and SSB is
! min(TsmTCperiodMGRP)
partially overlapped with SMTC occasion (Tsse < Tsmrcperiod) and SMTC occasion is partially or fully

overlapped with measurement gap.

1

_TssB
MRGP
with SMTC occasion (Tssg = Tsmrcperiod) @and SMTC occasion is partially overlapped with measurement gap

(TSMTCperiod < MGRP)

- Pis * Psharing factor, When SSB is partially overlapped with measurement gap and SSB is fully overlapped

- Pis ﬁ* Psharing factor, When SSB is partially overlapped with measurement gap and SSB is fully overlapped
~MGRP

with SMTC occasion (Tsse = Tsmrcperiod) @and SMTC occasion is partially overlapped with measurement gap
(TSMTCperiod < MGRP)Psharing factor = 1

- not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each
consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB
symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure
is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving
carrier, and,

- not overlapped with the RSSI symbols indicated by ss-RSSI-Measurement and 1data symbol before each
RSSI symbol indicated by ss-RSSI-Measurement and 1 data symbol after each RSSI symbol indicated by ss-
RSSI-Measurement, given that ss-RSSI-Measurement is configured,

- Psharing factor = 3, Otherwise.
Where:
Tsse = ssh-periodicityServingCell
Tsmrcperiod = the configured SMTC period

If the high layer in TS 38.331 [2] signaling of smtc2 is configured, Tsmrcperiod COrresponds to the value of higher
layer parameter smtc2; Otherwise Tsmrcperiod COrresponds to the value of higher layer parameter smtcl. Tswmrcperiod
is the shortest SMTC period among all CCs in the same FR2 band, provided the SMTC offset of all CCs in FR2
have the same offset.

Longer evaluation period would be expected if the combination of SSB, SMTC occasion and measurement gap
configurations does not meet pervious conditions.
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Table 9.5.4.1-1: Measurement period T_1-rRsrP_Measurement_Period_ssg for FR1

Configuration TL1-RSRP_Measurement_Period_sSB (MS)
non-DRX max(Treport, CeIl(M*P)*TssB)
DRX cycle < 320ms max(Treport, CeIl(1.5*M*P)*max(Tprx, Tsss))
DRX cycle > 320ms ceil(M*P)*Torx
Note: Tsse = ssbh-periodicityServingCell is the periodicity of the SSB-Index
configured for L1-RSRP measurement. Torx is the DRX cycle length.
Treport is configured periodicity for reporting.

Table 9.5.4.1-2: Measurement period TL1-rRsrP_Measurement_Period_ssg for FR2

Configuration TL1-RSRP_Measurement_Period_sSB (MS)
non-DRX max(Treport, CeIl(M*P*N)*Tssg)
DRX cycle < 320ms max(Treport, ceil(1.5*M*P*N)*max(Torx, Tsse))
DRX cycle > 320ms ceil(1.5*M*P*N)*Tprx
Note: Tsse = ssbh-periodicityServingCell is the periodicity of the SSB-Index
configured for L1-RSRP measurement. Torx is the DRX cycle length.
Treport is configured periodicity for reporting.

9.54.2 CSI-RS based L1-RSRP Reporting

The UE shall be capable of performing L1-RSRP measurements based on the configured CSI-RS resource for L1-RSRP
computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period
of TLl-RSRP_Measurement_Period_CSI-RS-

The value of TiL1-rsrp_Measurement_period_csi-rs IS defined in Table 9.5.4.2-1 for FR1 and in Table 9.5.4.2-2 for FR2, where

For periodic and semi-persistent CSI-RS resources, M=1 if higher layer parameter
timeRestrictionFor ChannelMeasurement is configured, and M=3 otherwise

For aperiodic CSI-RS resources M=1

For periodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON,
N=ceil(maxNumberRxBeam / Nres_per set), Where Nres_per set IS number of resources in the resource set. The
requirements apply provided qgcl-InfoPeriodicCS-RSis configured for all resources in the resource set.

- SSB for L1-RSRP measurement, or
- another CSI-RS in resource set configured with repetition ON.

For periodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON,
N=ceil(maxNumber RxBeam / Nres_per set), Where Nres_per set IS number of resources in the resource set. The
requirements apply provided gcl-InfoPeriodicCS-RSis configured for with QCL-TypeD all resources in the
resource set.

For semi-persistent CSI-RS resources in a resource set configured with higher layer parameter repetition set to
OFF, N=1. The requirements apply provided TCI state is provided for all resources in the resource set in the
MAC CE activating the resource set and for each resource one RS has QCL-TypeD with

- SSB for L1-RSRP measurement, or
- another CSI-RS in resource set configured with repetition ON.

For semi-persistent CSI-RS resources in a resource set configured with higher layer parameter repetition set to
ON, N=ceil(maxNumberRxBeam / Nres_per set), Where Nres per set IS Number of resources in the resource set. The
requirements apply provided TCI state is provided with QCL-TypeD for all resources in the resource set in the
MAC CE activating the resource set.

For aperiodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF,
N=1. The requirements apply provided gcl-info is configured for all resources in the resource set and for each
resource one RS has QCL-TypeD with
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- SSB for L1-RSRP measurement, or
- another CSI-RS in resource set configured with repetition ON.

- For aperiodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON,
N=1. UE is not required to meet the accuracy requirements in clause 10.1.19.2 and 10.1.20.2 if number of
resources in the resource set is smaller than maxNumberRxBeam. The requirements apply provided qcl-info is
configured with QCL-TypeD for all resources in the resource set.

For FR1,
- P:ﬁ, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-
“TMGRP
frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-RS;

and
- P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
For FR2,

- P=1, when CSI-RS is not overlapped with measurement gap and also not overlapped with SMTC occasion.

1

1_TIcsi-Rrs’
MGRP

SMTC occasion (Tcsi-rs < MGRP)

- P= when CSI-RS is partially overlapped with measurement gap and CSI-RS is not overlapped with

__r

1—__LCSI-RS
TSMTCperiocl

SMTC occasion (Tcsi-rs < Tsmrcperiod)-

- P= , when CSI-RS is not overlapped with measurement gap and CSI-RS is partially overlapped with

- P=Psharing factor, When CSI-RS is not overlapped with measurement gap and CSI-RS is fully overlapped with
SMTC occasion (Tcsi-rs = Tsmrcperiod)-

- P=1, when aperiodic CSI-RS resource is not overlapped with measurement gap.

1
1-Tcsi-rs___ Tcsi-Rs
MGRP  TgmMTCperiod

overlapped with SMTC occasion (TCSI-RS < Tsmrcperiod) and SMTC occasion is not overlapped with
measurement gap and

- P= , when CSI-RS is partially overlapped with measurement gap and CSI-RS is partially

- TSMTCperiod # MGRP or

- Tsmrcperiod = MGRP and Tcsirs < 0.5*Tsmrcperiod

when CSI-RS is partially overlapped with measurement gap and CSI-RS is partially overlapped

with SMTC occasion (Tcsi-rs < Tsmrcperiod) @and SMTC occasion is not overlapped with measurement gap and
Tsmrcperiod = MGRP and Tcsi-rs = 0.5* T smrcperiod

- P= ! , When CSI-RS is partially overlapped with measurement gap (Tcsi-rs < MGRP) and

1 Tcsi-Rs
min(Tsmrcperiod-MGRP)

CSI-RS is partially overlapped with SMTC occasion (Tcsi-rs < Tsmrcperiod) @and SMTC occasion is partially or
fully overlapped with measurement gap.

3

Tcsi-Rrs?
1-"MGre
SMTC occasion (Tcsi-rs = Tsmrcperiod) @and SMTC occasion is partially overlapped with measurement gap

(Tsmtcperiod < MGRP)

- P= when CSI-RS is partially overlapped with measurement gap and CSI-RS is fully overlapped with

- Psharing factor = 1, if the CSI-RS configured for L1-RSRP measurement outside measurement gap is

- not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each
consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB
symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure
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is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving
carrier, and,

- not overlapped with the RSSI symbols indicated by ss-RSS-Measurement and 1data symbol before each
RSSI symbol indicated by ss-RSS-Measurement and 1 data symbol after each RSSI symbol indicated by ss-
RSS -Measurement, given that ss-RSS-Measurement is configured

- Psharing factor = 3, otherwise.
Where:
Tsmrcperiod = the configured SMTC period.
Tcsirs = the periodicity of CSI-RS configured for L1-RSRP measurement

If the high layer in TS 38.331 [2] signaling of smtc2 is configured, Tsmrcperiod COrresponds to the value of higher
layer parameter smtc2; Otherwise Tsmrcperiod COrresponds to the value of higher layer parameter smtcl. Tswmrcperiod
is the shortest SMTC period among all CCs in the same FR2 band, provided the SMTC offset of all CCs in FR2
have the same offset.

Note: The overlap between CSI-RS for L1-RSRP measurement and SMTC means that CSI-RS for L1-RSRP
measurement is within the SMTC window duration.

Longer evaluation period would be expected if the combination of CSI-RS, SMTC occasion and measurement gap
configurations does not meet pervious conditions.

Table 9.5.4.2-1: Measurement period T_1.rsrRP_Measurement_period_csi-rs fOr FR1

Configuration TL1-RSRP_Measurement_Period_csl-rs (MS)
non-DRX max(Treport, Ceil(M*P)*Tcsi-rs)
DRX cycle < 320ms max(Treport, ceil(1.5*M*P)*max(Torx, Tcsi-rs))
DRX cycle > 320ms ceil(M*P)*Torx

Note 1:  Tecsirs is the periodicity of CSI-RS configured for L1-RSRP
measurement. Torx is the DRX cycle length. Treport is configured
periodicity for reporting.

Note 2:  the requirements are applicable provided that the CSI-RS resource
configured for L1-RSRP measurement is transmitted with Density =
3.

Table 9.5.4.2-2: Measurement period T_1-rRsrP_Measurement_Period_csi-rs fOr FR2

Configuration TL1-RSRP_Measurement_Period_CSI-RS (mS)
non-DRX max(Treport, CEIl(M*P*N)*Tcsi-rs)
DRX cycle < 320ms max(Treport, CEIl(1.5*M*P*N)*max(Torx, Tcsi-rs))
DRX cycle > 320ms ceil(M*P*N)*Tprx

Note 1:  Tcsirs is the periodicity of CSI-RS configured for L1-RSRP
measurement. Torx is the DRX cycle length. Treport iS configured
periodicity for reporting.

Note 2:  the requirements are applicable provided that the CSI-RS resource
configured for L1-RSRP measurement is transmitted with Density =
3.

955 Measurement restriction for CSI-RS and SSB for L1-RSRP
measurement
The UE is required to be capable of measuring SSB and CSI-RS for L1-RSRP without measurement gaps. The UE is

required to perform the SSB and CSI-RS measurements with measurement restrictions as described in the following
clauses.
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9551 Measurement restriction for SSB based L1-RSRP

For FR1, when the SSB for L1-RSRP measurement is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or
L1-RSRP measurement,

- If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for L1-RSRP measurement without
any restriction;

- If SSB and CSI-RS have different SCS,

- If UE supports simultaneousRxDataSSB-DiffNumerology, UE shall be able to measure the SSB for L1-
RSRP measurement without any restriction;

- If UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not
both SSB for L1-RSRP measurement and CSI-RS. Longer measurement period for SSB based L1-RSRP
measurement is expected, and no requirements are defined.

For FR2, when the SSB for L1-RSRP measurement on one CC is in the same OFDM symbol as CSI-RS for RLM,
BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to measure
one of but not both SSB for L1-RSRP measurement and CSI-RS. Longer measurement period for SSB based L1-RSRP
measurement is expected, and no requirements are defined.

9552 Measurement restriction for CSI-RS based L1-RSRP

For both FR1 and FR2, when the CSI-RS for L1-RSRP measurement is in the same OFDM symbol as SSB for RLM,
BFD, CBD or L1-RSRP measurement, UE is not required to receive CSI-RS for L1-RSRP measurement in the PRBs
that overlap with an SSB.

For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has same SCS
than CSI-RS for L1-RSRP measurement, the UE shall be able to perform CSI-RS measurement without restrictions.

For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different
SCS than CSI-RS for L1-RSRP measurement, the UE shall be able to perform CSI-RS measurement with restrictions
according to its capabilities:

- If the UE supports simultaneousRxDataSSB-DiffNumerology the UE shall be able to perform CSI-RS
measurement without restrictions.

- If the UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not
both CSI-RS for L1-RSRP measurement and SSB. Longer measurement period for CSI-RS based L1-RSRP
measurement is expected, and no requirements are defined.

For FR1, when the CSI-RS for L1-RSRP measurement is in the same OFDM symbol as another CSI-RS for RLM,
BFD, CBD or L1-RSRP measurement, UE shall be able to measure the CSI-RS for L1-RSRP measurement without any
restriction.

For FR2, when the CSI-RS for L1-RSRP measurement on one CC is in the same OFDM symbol as SSB for RLM, BFD
or L1-RSRP measurement on the same CC or different CCs in the same band, or in the same symbol as SSB for CBD
measurement on the same CC or different CCs in the same band when beam failure is detected, UE is required to
measure one of but not both CSI-RS for L1-RSRP measurement and SSB. Longer measurement period for CSI-RS
based L1-RSRP measurement is expected, and no requirements are defined.

For FR2, when the CSI-RS for L1-RSRP measurement on one CC is in the same OFDM symbol as another CSI-RS for
RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band,

- Inthe following cases, UE is required to measure one of but not both CSI-RS for L1-RSRP measurement and the
other CSI-RS. Longer measurement period for CSI-RS based L1-RSRP measurement is expected, and no
requirements are defined.

- The CSI-RS for L1-RSRP measurement or the other CSI-RS in a resource set configured with repetition ON,
or

- The other CSI-RS is configured in g1 and beam failure is detected, or

- The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE,
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- Otherwise, UE shall be able to measure the CSI-RS for L1-RSRP measurement without any restriction.

9.5.6  Scheduling availability of UE during L1-RSRP measurement

Scheduling availability restrictions when the UE is performing L1-RSRP measurement are described in the following
clauses.

9.56.1 Scheduling availability of UE performing L1-RSRP measurement with a same
subcarrier spacing as PDSCH/PDCCH on FR1

There are no scheduling restrictions due to L1-RSRP measurement performed on SSB and CSI-RS configured as RS for
L1-RSRP measurement with the same SCS as PDSCH/PDCCH in FR1.

9.5.6.2 Scheduling availability of UE performing L1-RSRP measurement with a
different subcarrier spacing than PDSCH/PDCCH on FR1

For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling
availability due to L1-RSRP measurement based on SSB as RS for L1-RSRP measurement. For UEs which do not
support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to L1-RSRP measurement
based on SSB configured for L1-RSRP measurement.

- The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-
RS for CQI on symbols corresponding to the SSB indexes configured for L1-RSRP measurement.

When intra-band carrier aggregation in FR1 is configured, the scheduling restrictions on serving cell where L1-RSRP
measurement is performed apply to all serving cells in the same band on the symbols that fully or partially overlap with
restricted symbols. When inter-band carrier aggregation within FR1 is configured, there are no scheduling restrictions
on FR1 serving cell(s) configured in other bands than the bands in which the serving cell where L1-RSRP measurement
is performed is configured.
9.5.6.3 Scheduling availability of UE performing L1-RSRP measurement on FR2

The following scheduling restriction applies due to L1-RSRP measurement.

- For the case where RS for L1-RSRP measurement is CSI-RS which is QCLed with active TCI state for
PDCCH/PDSCH and not in a CSI-RS resource set with repetition ON, and N=1 applies as specified in
clause 9.5.4.2

- There are no scheduling restrictions due to L1-RSRP measurement performed based on the CSI-RS.
- Otherwise

- The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for
tracking/CSI-RS for CQI on

- symbols corresponding to the SSB indexes configured for L1-RSRP measurement, and/or
- symbols corresponding to the periodic CSI-RS resource configured for L1-RSRP measurement, and/or

- symbols corresponding to the semi-perssitent CSI-RS resource configured for L1-RSRP measurement when
the resource is activated, and/or

- symbols corresponding to the aperiodic CSI-RS resource configured for L1-RSRP measurement when the
reporting is triggered.

When intra-band carrier aggregation is performed, the scheduling restrictions on serving cell where L1-RSRP
measurement is performed apply to all serving cells in the band on the symbols that fully or partially overlap with
restricted symbols.

If following conditions are met,

- UE has been notified about system information update through paging,
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- The gap between UE’s reception of PDCCH that UE monitors in the Type 2-PDCCH CSS set and that notifies
system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2
slots,

For the SSB and CORESET for RMSI scheduling multiplexing patterns 3, UE is expected to receive the PDCCH that UE
monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured for L1-RSRP
measurement; and

For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, UE is expected to receive PDSCH that
corresponds to the PDCCH that UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for L1-
RSRP measurement.

9.5.6.4 Scheduling availability of UE performing L1-RSRP measurement on FR1 or
FR2 in case of FR1-FR2 inter-band CA

There are no scheduling restrictions on FR1 serving cell(s) due to L1-RSRP measurement performed on FR2 serving
cell(s).

There are no scheduling restrictions on FR2 serving cell(s) due to L1-RSRP measurement performed on FR1 serving
cell(s).

9.6 NE-DC: Measurements

9.6.1 Introduction

This clause contains requirements for UE supporting dual connectivity with NR PCell and E-UTRA FDD or TDD
PSCell. The requirements apply to UEs that have been configured with NE-DC.

9.6.2 SFTD Measurements

96.2.1 Introduction

This clause contains requirements on UE capabilities for reporting of SFN and frame time difference between NR PCell
and E-UTRA PSCell in RRC_CONNECTED state. The requirements comprise measurement reporting delay and
measurement accuracy. The overall measurement reporting delay includes a RRC procedure delay specified in

TS 38.331 [2], and the SFTD measurement reporting delay specified below.

9.6.2.2 SFTD Measurement requirements

When no DRX is used in either of the NR PCell and E-UTRA PSCell, the physical layer measurement period of the
SFTD measurement shall be Tmeasure_srrp1 = max(0.2, 5* SMTC period) s.

When DRX is used in either of the NR PCell or the E-UTRA PSCell, or in both PCell and PSCell, the physical layer
measurement period (T measure_srrp1) OF the SFTD measurement shall be as specified in Table 9.6.2.2-1.

Table 9.6.2.2-1: SFTD measurement requirement when DRX is used

DRX cycle length (S)NoteZ Tmeasure_sFTD1 (S)
DRX cycle<0.04 max(0.2,5 x SMTC period) (Notel)
0.04<DRX cycle<0.32 8 x max(DRX cycle, SMTC period)
0.32<DRX cycle<10.24 5 x DRX cycle

Notel: Number of DRX cycles depends upon the DRX cycle in use

Note2: DRX cycle length in this table refers to the DRX cycle length
configured for PCell or PSCell. When DRX is used in both PCell and
PSCell, DRX cycle length in this table refers to the longer of the DRX
cycle lengths for PCell and PSCell.

If PSCell is changed without changing carrier frequency of PSCell while the UE is performing SFTD measurements,
the UE shall still meet SFTD measurement and accuracy requirements for the new PSCell. In this case the UE shall
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restart the SFTD measurement, and the total physical layer measurement period shall not exceed Tmeasure_sFTp2 @S
defined by the following expression:
Tmeasure_sFTD2 = (M+1)*(Tmeasure_srro1) + M*Tescell_change NEDC
where:
M is the number of times the E-UTRA PSCell is changed over the measurement period (Tmeasure_sFro2), and
Thrscell_change_NEDC S the time necessary to change the PSCell; it can be up to 25 ms.

If PCell is changed, or if PSCell is changed to a different carrier frequency, the UE shall terminate the SFTD
measurement.

The measurement accuracy for the SFTD measurement when DRX is used as well as when no DRX is used shall be as
specified in clause 10.1.21.1.

10 Measurement Performance requirements

10.1 NR measurements

10.1.1 Introduction

The requirements in clause 10.1 apply as follows:
- intra-frequency requirements apply for PCell measurements in SA, NR-DC, or NE-DC operaion mode,
- intra-frequency requirements apply for PSCell measurements in NR-DC or EN-DC operaion mode,

- intra-frequency requirements apply for SCell measurements in SA operation mode with NR CA or any MR-DC
operaion mode with NR CA,

- inter-frequency requirements apply for non-serving cell measurements on NR carrier frequencies,

- inter-frequency requirements apply for measurements from one cell on a frequency compared to the
measurement from another cell on a different frequency.

In the requirements of clause 10.1, the exceptions for side conditions apply as follows:

- for the UE capable of CA but not configured with any SCell, the applicable exceptions for side conditions are
specified in Annex B, clause B.3.2.1 for UE supporting CA in FR1, and clause B.3.2.3 for UE supporting CA in
FR2, respectively;

- for the UE capable of CA and configured with at least one SCell, the applicable exceptions for side conditions
are specified in Annex B, clause B.3.2.2 for UE configured with CA in FR1, and clause B.3.2.4 for UE
supporting CA in FR2 respectively;

- for the UE capable of SUL but not configured with SUL, the applicable exceptions for side conditions are
specified in Annex B, clause B.3.4.1 for UE supporting SUL in FR1;

- for the UE capable of SUL and configured with at least one SUL, the applicable exceptions for side conditions
are specified in Annex B, clause B.3.4.2 for UE configured with SUL in FR1.
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Intra-frequency SS-RSRP accuracy requirements

Intra-frequency RSRP accuracy requirements for FR1

Unless otherwise specified, the requirements for absolute accuracy of SS-RSRP in this clause apply to a cell on the
same frequency as that of the serving cell in FR1.

The accuracy requirements in Table 10.1.2.1.1-1 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band

for each relevant SSB.

Table 10.1.2.1.1-1: SS-RSRP Intra frequency absolute accuracy in FR1

Accuracy Conditions
lo Note ! range
Normal Extreme SSB NR operating band groups
condition | condition | Es/lot P N%'tez group Minimum lo Maximum lo
dB dBm / SCSssg
dB dB SCSssg = SC%%SB dBm/BWochannel | dBm/BWchannel
15 kHz KkHz
NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -118 N/A -70
NR SDL FR1 A
NR FDD FR1 B -120.5 -117.5 N/A -70
NR TDD FR1 C -120 -117 N/A -70
+4.5 +9 >-6 dB NR_FDD _FR1 D,
NR_TDD_FR1 D -119.5 -116.5 N/A -70
NR_FDD_FR1 E,
NR TDD FR1 E -119 -116 N/A -70
NR FDD FR1 G -118 -115 N/A -70
NR FDD FR1 H -117.5 -114.5 N/A -70
NR_FDD_FR1_A,
NR_TDD_FR1_A,
NR_SDL_FR1 A,
NR_FDD_FR1_B,
NR_TDD_FR1_C,
+8 +11 >-6 dB NR_FDD_FR1 D, N/A N/A -70 -50
NR_TDD_FR1 D,
NR_FDD_FR1_E,
NR_TDD_FR1_E,
NR_FDD_FR1_G,
NR FDD FR1 H
NOTE 1: lois assumed to have constant EPRE across the bandwidth.

NOTE 2: NR operating band groups in FR1 are as defined in clause 3.5.2.

10.1.2.1.2

Relative SS-RSRP Accuracy

The relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell compared to the SS-RSRP
measured from another cell on the same frequency, or between any two SS-RSRP levels measured on the same cell in

FR1

The accuracy requirements in Table 10.1.2.1.2-1 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band

for each relevant SSB.
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Table 10.1.2.1.2-1: SS-RSRP Intra frequency relative accuracy in FR1

Accuracy Conditions
Note 1
Normal Extreme Es'jlzt NR operating band ° —
condition | condition Note 2 P 'NgM Minimum lo Maximum lo
groups
dB dBm / SCSsss
dB dB SCSssg = SCSssg = dBm/BWochannet | dBm/BWchannel
15 kHz 30 kHz
NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -118 N/A -50
NR_SDL_FR1 A
NR_FDD FR1 B -120.5 -117.5 N/A -50
NR_TDD FR1 C -120 -117 N/A -50
+2 +3 >-3dB NR_FDD_FR1_D,
NR_TDD_FR1 D -119.5 -116.5 N/A -50
NR_FDD_FR1_E,
NR TDD FRI E -119 -116 N/A -50
NR FDD FR1 G -118 -115 N/A -50
NR_FDD FR1 H -117.5 -114.5 N/A -50
13 +3 >-6 dB Note 3 Note 3 Note 3 N/A Note 3
NOTE 1: lo is assumed to have constant EPRE across the bandwidth.
NOTE 2: The parameter SSB Es/lot is the minimum SSB Es/lot of the pair of cells to which the requirement applies.
NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding

NOTE

highest accuracy requirement.
4: NR operating band groups in FR1 are as defined in clause 3.5.2.

10.1.2.2

10.

10.1.3.1

10.1.3.11

1.3

Void

Absolute SS-RSRP Accuracy

Intra-frequency SS-RSRP accuracy requirements

Intra-frequency RSRP accuracy requirements for FR2

Unless otherwise specified, the requirements for absolute accuracy of SS-RSRP in this clause apply to a cell on the
same frequency as that of the serving cell in FR2.

The accuracy requirements in Table 10.1.3.1.1-1 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band
for each relevant SSB.

The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].
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Table 10.1.3.1.1-1: SS-RSRP Intra frequency absolute accuracy in FR2

Accuracy Conditions
Normal Extreme SSB lo Note2 range
condition | condition Es/lot Minimum lo Maximum lo
dBm / SCSssg Note L
dB dB dB SCSsse = SCSsse = dBm/BWochannel dBm/BWochannel
120kHz 240kHz
Same value as SSB_RP
in Table B.2.2-2,
16 9 -6 according to UE Power N/A -70
= class, operating band
and angle of arrival
18 +11 N/A -70 -50
Note 1:  Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
Note 2:  lo specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
Note 3:  In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure
Esl/lot at UE baseband is above the value defined in this table.
10.1.3.1.2 Relative SS-RSRP Accuracy

The relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell compared to the SS-RSRP
measured from another cell on the same frequency, or between any two SS-RSRP levels measured on the same cell in

FR2.

- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

- Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band
for each relevant SSB.

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].

Table 10.1.3.1.2-1: SS-RSRP Intra frequency relative accuracy in FR2

Accuracy

Conditions

Normal
condition

Extreme
condition

SSB

lo N°t¢2 range

Es/lot

Minimum lo

Maximum lo

dB

dB

dBm / SCSssg Note 1

dB SCSssg =

120kHz

SCSssg =
240kHz

dBm/BWchannel

Same value as
SSB_RP in Table
B.2.2-2, according to
UE Power class,
operating band and
angle of arrival

-50

Note 1:

Values based on Refsens and EIS spherical coverage as defined in
clauses 7.3.2 and 7.3.4 of TS 38.101-2 [19]. Applicable side condition

selected depending on angle of arrival.

Note 2:

lo specified at the Reference point, and assumed to have constant EPRE

across the bandwidth.

Note 3:

this table.

Note 4:

In the test cases, the SSB Es/lot and related parameters may need to be
adjusted to ensure Es/lot at UE baseband is above the value defined in

The parameter SSB Es/lot is the minimum SSB Es/lot of the pair of cells to

which the requirement applies.
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1 Inter-frequency SS-RSRP accuracy requirements

10.14.11

Absolute Accuracy of SS-RSRP in FR1

Inter-frequency RSRP accuracy requirements for FR1

The requirements for absolute accuracy of SS-RSRP in this clause apply to a cell on a frequency in FR1 that has
different carrier frequency from the serving cell.

The accuracy requirements in Table 10.1.4.1.1-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band
for each relevant SSB.

Table 10.1.4.1.1-1: SS-RSRP Inter frequency Absolute accuracy in FR1

Accuracy Conditions
Note 1
Normal Extreme Esjlzt NR operating band s .
condition | condition Note 2 P Ngm Minimum lo Maximum lo
groups
dB dBm / SCSsss
dB dB SCSsss = SCSsss = dBm/BWochannel | dBm/BWchannel
15 kHz 30 kHz
NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -118 N/A -70
NR SDL FR1 A
NR FDD FR1 B -120.5 -117.5 N/A -70
NR TDD FR1 C -120 -117 N/A -70
+4.5 +9 >-6 dB NR_FDD FR1 D,
NR_TDD_FR1 D -119.5 -116.5 N/A -70
NR_FDD_FR1 E,
NR_TDD FRI E -119 -116 N/A -70
NR FDD FR1 G -118 -115 N/A -70
NR_FDD FR1 H -117.5 -114.5 N/A -70
NR_FDD_FR1_A,
NR_TDD_FR1_A,
NR_SDL_FR1 A,
NR_FDD_FR1_B,
NR_TDD_FR1_C,
+8 +11 >-6 dB NR_FDD_FR1 D, N/A N/A -70 -50
NR_TDD_FR1_D,
NR_FDD_FR1_E,
NR_TDD_FR1_E,
NR_FDD_FR1_G,
NR FDD FR1 H
NOTE 1: lois assumed to have constant EPRE across the bandwidth.

NOTE 2: Void
NOTE 3: NR operating band groups in FR1 are as defined in clause 3.5.2.

10.14.1.2

Relative Accuracy of SS-RSRP in FR1

The relative accuracy of SS-RSRP in inter frequency case is defined as the RSRP measured from one cell on a
frequency in FR1compared to the RSRP measured from another cell on a different frequency in FR1.

The accuracy requirements in Table 10.1.4.1.2-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-1 [18] Clause 7.3 for reference sensitivity are fulfilled.
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- Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band
for each relevant SSB.

- |SSB_RP1lgsm - SSB_RP2¢em| < 27 dB

- | Channel 1_lo -Channel 2_lo | <20 dB

Table 10.1.4.1.2-1: SS-RSRP Inter frequency relative accuracy in FR1

Accuracy Conditions
SSB lo Note ! range
Normal Extreme | £5/10t ['NR operating band groups
condition | condition Note 2 P N%JM group Minimum lo Maximum lo
dB dBm / SCSsss
dB dB SCSssg = SC%%SB dBm/BWochannel | dBm/BWchannel
15 kHz KHz
NR_FDD_FR1_A,
NR_TDD_FR1 A, -121 -118 N/A -50
NR SDL FR1 A
NR FDD FR1 B -120.5 -117.5 N/A -50
NR _TDD FRL C -120 -117 N/A -50
+4.5 16 >-6 dB NR_FDD_FR1 D, ) ) )
NR_TDD FR1 D 119.5 116.5 N/A 50
NR_FDD_FR1_E, ] ] ]
NR TDD ER1 E 119 116 N/A 50
NR_FDD FRL G -118 -115 N/A -50
NR FDD FR1 H -117.5 -114.5 N/A -50

NOTE 1: lois assumed to have constant EPRE across the bandwidth.
NOTE 2: The parameter SSB Es/lot is the minimum SSB Es/lot of the pair of cells to which the requirement applies.
NOTE 3: NR operating band groups in FR1 are as defined in clause 3.5.2.

10.1.4.2 Void

10.1.5 Inter-frequency RSRP accuracy requirements for FR2

10.1.5.1 Inter-frequency SS-RSRP accuracy requirements

10.1.5.1.1 Absolute SS-RSRP Accuracy

Unless otherwise specified, the requirements for absolute accuracy of SS-RSRP in this clause apply to a cell on a
frequency in FR2 that is on a different frequency than the serving cell.

The accuracy requirements in Table 10.1.5.1.1-1 are valid under the following conditions:
- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

- Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band
for each relevant SSB.

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].
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Table 10.1.5.1.1-1: SS-RSRP Inter frequency absolute accuracy in FR2

Accuracy Conditions
Normal Extreme SSB lo Note 2 range
condition condition Es/lot Minimum lo Maximum lo
dBm / SCSssg Note
dB dB dB SCSsss = SCSsse = dBm/BWchannel dBm/BWochannel

120kHz 240kHz
Same value as SSB_RP
in Table B.2.3-2,

16 9 according to UE Power N/A -70
class, operating band
and angle of arrival

18 +11 N/A -70 -50
Note 1:  Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
Note 2:  lo specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
Note 3:  In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure
Es/lot at UE baseband is above the value defined in this table.

10.1.5.1.2 Relative SS-RSRP Accuracy

The relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell on a frequency in FR2 compared
to the SS-RSRP measured from another cell on another frequency in FR2.

The accuracy requirements in Table 10.1.5.1.2-1 are valid under the following conditions:
- Conditions defined in 38.101-2 [19] Clause 7.3 for reference sensitivity are fulfilled.

- Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band
for each relevant SSB.

- |SSB_RP14sm - SSB_RP24sm| < 27dB
- | Channel 1_lo -Channel 2_lo | <20 dB

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].

Table 10.1.5.1.2-1: SS-RSRP Inter frequency relative accuracy in FR2

Accuracy Conditions
Normal Extreme SSB lo Not¢2 range
condition | condition Es/lot Minimum lo Maximum lo
dBm / SCSsgp Notel
dB dB dB SCSsss = SCSsss = dBm/BWochannel
120kHz 240kHz

Same value as SSB_RP in

Table B.2.3-2, according to

UE Power class, operating

band and angle of arrival

Note 1:  Values based on Refsens and EIS spherical coverage as defined in
clauses 7.3.2 and 7.3.4 of TS 38.101-2 [19]. Applicable side condition
selected depending on angle of arrival.

Note 2:  lo specified at the Reference point, and assumed to have constant EPRE
across the bandwidth.

Note 3:  In the test cases, the SSB Es/lot and related parameters may need to be
adjusted to ensure Es/lot at UE baseband is above the value defined in
this table.

Note 4:  The parameter SSB Es/lot is the minimum SSB Es/lot of the pair of cells to
which the requirement applies.

16 19 2-4 -50
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10.1.5.2 Void

10.1.6 RSRP Measurement Report Mapping

The reporting range of SS-RSRP for L3 reporting is defined from -156 dBm to -31 dBm with 1 dB resolution. The
reporting range of SS-RSRP and CSI-RSRP for L1 reporting is defined from -140 to -44 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 10.1.6.1-1. The range in the signalling may be larger than the
guaranteed accuracy range.

The reporting range of differential SS-RSRP and CSI-RSRP for L1 reporting is defined from 0 dBm to -30 dB with
2 dB resolution.

The mapping of measured quantity is defined in Table 10.1.6.1-2. The range in the signalling may be larger than the
guaranteed accuracy range.
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Table 10.1.6.1-1: SS-RSRP and CSI-RSRP measurement report mapping

Reported value Measured quantity Measured quantity Unit
value (L3 SS-RSRP) value (L1 SS-RSRP and
CSI-RSRP)

RSRP_0O SS-RSRP<-156 Not valid dBm
RSRP_1 -156< SS-RSRP<-155 | Not valid dBm
RSRP_2 -155<< SS-RSRP<-154 | Not valid dBm
RSRP_3 -154<< SS-RSRP<-153 | Not valid dBm
RSRP_4 -153< SS-RSRP<-152 Not valid dBm
RSRP_5 -152< SS-RSRP<-151 Not valid dBm
RSRP_6 -151<< SS-RSRP<-150 | Not valid dBm
RSRP_7 -150=< SS-RSRP<-149 Not valid dBm
RSRP_8 -149<< SS-RSRP<-148 | Not valid dBm
RSRP_9 -148< SS-RSRP<-147 Not valid dBm
RSRP_10 -147< SS-RSRP<-146 | Not valid dBm
RSRP_11 -146< SS-RSRP<-145 | Not valid dBm
RSRP_12 -145<< SS-RSRP<-144 | Not valid dBm
RSRP_13 -144< SS-RSRP<-143 | Not valid dBm
RSRP_14 -143< SS-RSRP<-142 Not valid dBm
RSRP_15 -142<< SS-RSRP<-141 | Not valid dBm
RSRP_16 -141< SS-RSRP<-140 RSRP<-140 dBm
RSRP_17 -140< SS-RSRP<-139 | -140<<RSRP<-139 dBm
RSRP_18 -139<< SS-RSRP<-138 | -139<< RSRP<-138 dBm
RSRP_111 -46< SS-RSRP<-45 -46< RSRP<-45 dBm
RSRP_112 -45< SS-RSRP<-44 -45< RSRP<-44 dBm
RSRP_113 -44< SS-RSRP<-43 -44< RSRP dBm
RSRP_114 -43< SS-RSRP<-42 Not valid dBm
RSRP_115 -42< SS-RSRP<-41 Not valid dBm
RSRP_116 -41< SS-RSRP<-40 Not valid dBm
RSRP_117 -40< SS-RSRP<-39 Not valid dBm
RSRP_118 -39< SS-RSRP<-38 Not valid dBm
RSRP_119 -38< SS-RSRP<-37 Not valid dBm
RSRP_120 -37< SS-RSRP<-36 Not valid dBm
RSRP_121 -36< SS-RSRP<-35 Not valid dBm
RSRP_122 -35< SS-RSRP<-34 Not valid dBm
RSRP_123 -34< SS-RSRP<-33 Not valid dBm
RSRP_124 -33< SS-RSRP<-32 Not valid dBm
RSRP_125 -32< SS-RSRP<-31 Not valid dBm
RSRP_126 -31< SS-RSRP Not valid dBm
RSRP_127 Infinity Infinity dBm
(Note)

Note: The value of RSRP_127 is applicable for RSRP threshold configured

by the network as de_fined in TS 38.331 [2], but not for the purpose of
measurement reporting.
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Table 10.1.6.1-2: Differential SS-RSRP and CSI-RSRP measurement (for L1 reporting) report mapping

Reported value

Measured quantity value
(difference in measured RSRP
from strongest RSRP)

Unit

DIFFRSRP_O

0= ARSRP>-2

dB

DIFFRSRP_1

-2= ARSRP>-4

daB

DIFFRSRP_2

-4= A RSRP>-6

dB

DIFFRSRP_3

-6= A RSRP>-8

daB

DIFFRSRP_4

-8= ARSRP>-10

dB

DIFFRSRP_5

-10= ARSRP>-12

dB

DIFFRSRP_6

-12= ARSRP>-14

daB

DIFFRSRP_7

-14= ARSRP>-16

dB

DIFFRSRP_8

-16= A RSRP>-18

daB

DIFFRSRP_9

-18= ARSRP>-20

dB

DIFFRSRP_10

-20= A RSRP>-22

daB

DIFFRSRP_11

-22= ARSRP>-24

daB

DIFFRSRP_12

-24= A RSRP>-26

dB

DIFFRSRP_13

-26= A RSRP>-28

daB

DIFFRSRP_14

-28= ARSRP>-30

dB

DIFFRSRP_15

-30= A RSRP

daB

10.1.7 Intra-frequency RSRQ accuracy requirements for FR1

10.1.7.1 Intra-frequency SS-RSRQ accuracy requirements in FR1

10.1.7.11 Absolute SS-RSRQ Accuracy in FR1

Unless otherwise specified, the requirements for absolute accuracy of SS-RSRQ in this clause apply to a cell on the
same frequency as that of the serving cell in FR1.

The accuracy requirements in Table 10.1.7.1.1-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band

for each relevant SSB.
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Table 10.1.7.1.1-1: SS-RSRQ Intra frequency absolute accuracy in FR1

Accuracy Conditions
Note 1
Normal Extreme SSB NR ooerating band lo range
condition | condition | Es/lot P Ngm Minimum lo Maximum lo
groups
dB dBm / SCSsss
dB dB SCSssg = SCSssg = dBm/BWochanner | dBm/BWchannel
15 kHz 30 kHz

NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -118 N/A -50
NR SDL FR1 A
NR FDD FR1 B -120.5 -117.5 N/A -50
NR_TDD FR1 C -120 -117 N/A -50

+2.5 +4 >-3dB NR_FDD_FR1_D, ) i )
NR_TDD_FR1 D 1195 116.5 N/A 50
NR_FDD_FR1_E, ) i )
NR TDD FRI E 119 116 N/A 50
NR FDD FR1 G -118 -115 N/A -50
NR FDD FR1 H -117.5 -114.5 N/A -50

+3.5 +4 >-6 dB Note 2 Note 2 Note 2 Note 2 Note 2

NOTE
NOTE

NOTE

1: lois assumed to have constant EPRE across the bandwidth.
2: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding

highest accuracy requirement.
3: NR operating band groups in FR1 are as defined in clause 3.5.2.

10.

10.1.8.1

1.8

10.1.8.1.1

Absolute SS-RSRQ Accuracy in FR2

Intra-frequency SS-RSRQ accuracy requirements in FR2

Intra-frequency RSRQ accuracy requirements for FR2

Unless otherwise specified, the requirements for absolute accuracy of SS-RSRQ in this clause apply to a cell on the
same frequency as that of the serving cell in FR2.

The accuracy requirements in Table 10.1.8.1.1-1 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band
for each relevant SSB.

The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].
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Table 10.1.8.1.1-1: SS-RSRQ Intra frequency absolute accuracy in FR2

Accuracy Conditions
Normal Extreme SSB lo Note2 range
condition | condition Es/lot Minimum lo Maximum lo
dBm / SCSssg Note L

dB dB dB SCSssp = SCSsss = dBm/BWochannel
120kHz 240kHz

425 +4 >3 Same value as SSB_RP in Table

B.2.2-2, according to UE Power 50
135 " >.6 cla_ss, operating band and angle of
-2 - = arrival

Note 1:  Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.

Note 2:  lo specified at the Reference point, and assumed to have constant EPRE across the bandwidth.

Note 3:  In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure
Esl/lot at UE baseband is above the value defined in this table.

10.1.9 Inter-frequency RSRQ accuracy requirements for FR1
10.1.9.1 Inter-frequency SS-RSRQ accuracy requirements in FR1

10.19.11 Aboslute Accuracy of SS-RSRQ in FR1

The requirements for absolute accuracy of SS-RSRQ in this clause apply to a cell on a frequency in FR1 that has
different carrier frequency from the serving cell.

The accuracy requirements in Table 10.1.9.1.1-1 are valid under the following conditions:
- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band
for each relevant SSB.

Table 10.1.9.1.1-1: SS-RSRQ Inter frequency absolute accuracy in FR1

Accuracy Conditions
Note 1
Normal Extreme SSB NR operating band lo range
condition | condition | Es/lot P Ngea Minimum lo Maximum lo
groups
dB dBm / SCSsss
dB dB SCSssg = SCSssg = dBm/BWochannel | dBm/BWchannel
15 kHz 30 kHz
NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -118 N/A -50
NR SDL FR1 A
NR FDD FR1 B -120.5 -117.5 N/A -50
NR TDD FR1 C -120 -117 N/A -50
+2.5 +4 >-3dB NR_FDD_FR1 D, ] ] ]
NR TDD ER1 D 119.5 116.5 N/A 50
NR_FDD_FR1_E,
NR_ TDD_FRI E -119 -116 N/A -50
NR FDD FR1 G -118 -115 N/A -50
NR FDD FR1 H -117.5 -114.5 N/A -50
+3.5 +4 >-6 dB Note 2 Note 2 Note 2 Note 2 Note 2

NOTE 1: lois assumed to have constant EPRE across the bandwidth.

NOTE 2: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
highest accuracy requirement.

NOTE 3: NR operating band groups in FR1 are as defined in clause 3.5.2.
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10.1.9.1.2 Relative Accuracy of SS-RSRQ in FR1

The relative accuracy of SS-RSRQ in inter frequency case is defined as the RSRQ measured from one cell on a
frequency in FR1 compared to the RSRP measured from another cell on a different frequency in FR1.

The accuracy requirements in Table 10.1.9.1.2-1 are valid under the following conditions:
- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band
for each relevant SSB.

- |SSB_RP14gm - SSB_RP24gm| < 27 dB

- | Channel 1_lo -Channel 2_lo | <20 dB

Table 10.1.9.1.2-1: SS-RSRQ Inter frequency relative accuracy in FR1

Accuracy Conditions
Note 1
Normal Extreme ESS?EI NR operating band s "
condition | condition | w2 P NS’M Minimum lo Maximum lo
groups
dB dBm / SCSsss
dB dB SCSssg = SCSssg = dBm/BWochannel | dBm/BWchannel

15 kHz 30 kHz

NR_FDD_FRL A,

NR_TDD_FR1_A, -121 -118 N/A -50
NR SDL FRL A
NR _FDD FR1 B -120.5 -117.5 N/A -50
NR TDD FR1 C -120 -117 N/A -50
+3 +4 >-3dB NR_FDD_FRL D, 1195 1165 NIA =0

NR_TDD_FR1 D

NR_FDD_FR1_E,

NR_TDD _FR1 E -119 -116 N/A -50
NR FDD FR1 G -118 -115 N/A -50
NR FDD FR1 H -117.5 -114.5 N/A -50
+4 +4 >-6 dB Note 3 Note 3 Note 3 Note 3 Note 3

NOTE 1: lo is assumed to have constant EPRE across the bandwidth.

NOTE 2: The parameter SSB Es/lot is the minimum SSB Es/lot of the pair of cells to which the requirement applies.

NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
highest accuracy requirement.

NOTE 4: NR operating band groups in FR1 are as defined in clause 3.5.2.

10.1.10 Inter-frequency RSRQ accuracy requirements for FR2

10.1.10.1 Inter-frequency SS-RSRQ accuracy requirements in FR2

10.1.10.1.1 Aboslute Accuracy of SS-RSRQ in FR2

The requirements for absolute accuracy of SS-RSRQ in this clause apply to a cell on a frequency in FR2 that has
different carrier frequency from the serving cell.

The accuracy requirements in Table 10.1.10.1.1-1 are valid under the following conditions:
- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

- Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band
for each relevant SSB.

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].
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Table 10.1.10.1.1-1: SS-RSRQ Inter frequency absolute accuracy in FR2

Accuracy Conditions
Normal Extreme SSB lo Note2 range
condition | condition Es/lot Minimum lo Maximum lo
dBm / SCSssg Note L
dB dB dB SCSssp = SCSsss = dBm/BWochannel
120kHz 240kHz
425 +4 >3 Same value as _SSB_RP in Table
B.2.2-2, according to UE Power 50
135 " - cla_ss, operating band and angle of
-2 - = arrival
Note 1:  Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
Note 2:  lo specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
Note 3:  In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure
Esl/lot at UE baseband is above the value defined in this table.
10.1.10.1.2 Relative Accuracy of SS-RSRQ in FR2

The relative accuracy of SS-RSRQ in inter frequency case is defined as the RSRQ measured from one cell on a
frequency in FR2 compared to the RSRP measured from another cell on a different frequency in FR2.

The accuracy requirements in Table 10.1.10.1.2-1 are valid under the following conditions:
- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

- Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band
for each relevant SSB.

- |SSB_RP1l4sm - SSB_RP24em| < 27 dB
- | Channel 1_lo -Channel 2_lo | <20 dB

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].

Table 10.1.10.1.2-1: SS-RSRQ Inter frequency relative accuracy in FR2

Accuracy Conditions
Normal Extreme SSB lo Note2 range
condition | condition Es/lot Minimum lo Maximum lo
dBm / SCSssg Note 1
dB dB dB SCSssp = SCSsss = dBm/BWochannel
120kHz 240kHz
+3 +4 >3 Same value as SSB_RP in Table
B.2.2-2, according to UE Power 50
. - class, operating band and angle of
4 4 2-4 arrival
Note 1:  Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
Note 2:  lo specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
Note 3:  The parameter SSB Es/lot is the minimum SSB Es/lot of the pair of cells to which the
requirement applies.
Note 4:  In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure

Esl/lot at UE baseband is above the value defined in this table.
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The reporting range of SS-RSRQ is defined from -43 dB to 20 dB with 0.5 dB resolution. The mapping of measured
quantity is defined in Table 10.1.11.1-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 10.1.11.1-1: SS-RSRQ measurement report mapping

Reported value Measured quantity Unit
value
SS-RSRQ_0 SS-RSRQ<-43 dB
SS-RSRQ_1 -43< SS-RSRQ<-42.5 | dB
SS-RSRQ_2 -42.5< SS-RSRQ<-42 dB
SS-RSRQ 3 -42< SS-RSRQ<-41.5 | dB
SS-RSRQ_4 -41.5< SS-RSRQ<-41 dB
SS-RSRQ 122 17.5< SS-RSRQ<18 dB
SS-RSRQ_123 18< SS-RSRQ<18.5 dB
SS-RSRQ 124 18.5< SS-RSRQ<19 dB
SS-RSRQ_125 19< SS-RSRQ<19.5 dB
SS-RSRQ 126 19.5< SS-RSRQ<20 dB
SS-RSRQ 127 20 < SS-RSRQ dB

10.1.12 Intra-frequency SINR accuracy requirements for FR1

10.1.12.1  Intra-frequency SS-SINR accuracy requirements in FR1

10.1.12.1.1 Absolute SS-SINR Accuracy in FR1

Unless otherwise specified, the requirements for absolute accuracy of SS-SINR in this clause apply to a cell on the same

frequency as that of the serving cell in FR1.

The accuracy requirements in Table 10.1.12.1.1-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band.
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Table 10.1.12.1.1-1: SS-SINR Intra frequency absolute accuracy in FR1

Accuracy Conditions
Note 1
Normal Extreme Ess?lgt NR operating band s o
condition | condition Note 3 P Ngt“ Minimum lo Maximum lo
groups
dB dBm / SCSsss
dB dB SCSssg = SCSssg = dBm/BWochanner | dBm/BWchannel

15 kHz 30 kHz

NR_FDD_FR1_A,

NR_TDD_FR1_A, -121 -118 N/A -50
NR_SDL FR1 A
NR_FDD FR1 B -120.5 -117.5 N/A -50
NR TDD FR1 C -120 -117 N/A -50
+3.0 +4 >-3dB NR_FDD_FR1 D, 1195 1165 N/A 50

NR_TDD FR1 D

NR_FDD_FR1_E,

NR TDD FRI E -119 -116 N/A -50
NR_FDD FR1 G -118 -115 N/A -50
NR FDD FR1 H -117.5 -114.5 N/A -50
+3.5 +4 >-6 dB Note 2 Note 2 Note 2 Note 2 Note 2

NOTE 1: lo is assumed to have constant EPRE across the bandwidth.

NOTE 2: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
highest accuracy requirement.

NOTE 3: The requirements apply for SSB Es/lot < 25 dB.

NOTE 4: NR operating band groups in FR1 are as defined in clause 3.5.2.

10.1.13 Intra-frequency SINR accuracy requirements for FR2

10.1.13.1 Intra-frequency SS-SINR accuracy requirements in FR2

10.1.13.1.1 Absolute SS-SINR Accuracy in FR2

Unless otherwise specified, the requirements for absolute accuracy of SS-SINR in this clause apply to a cell on the same
frequency as that of the serving cell in FR2.

The accuracy requirements in Table 10.1.13.1.1-1 are valid under the following conditions:
- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.
- Conditions for intra-frequency measurements are fulfilled according to Annex B.2.2 for a corresponding Band.

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].
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Table 10.1.13.1.1-1: SS-SINR Intra frequency absolute accuracy in FR2

Accuracy Conditions
Normal Extreme SSB lo Note2 range
condition | condition Es/lot Minimum lo Maximum lo
dBm / SCSssg Note L
dB dB dB SCSssp = SCSsss = dBm/BWochannel
120kHz 240kHz
+3 +4 >3 Same value as SSB_RP in Table
B.2.2-2, according to UE Power 50
135 " >.6 cla_ss, operating band and angle of
-2 - = arrival
Note 1:  Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
Note 2:  lo specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
Note 3:  In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure
Es/lot at UE baseband is above the value defined in this table.
Note 4:  The requirements apply for SSB Es/lot < 25 dB.

10.1.14 Inter-frequency SINR accuracy requirements for FR1

10.1.14.1

10.1.14.1.1

Inter-frequency SS-SINR accuracy requirements in FR1

Aboslute Accuracy of SS-SINR in FR1

The requirements for absolute accuracy of SS-SINR in this clause apply to a cell on a frequency in FR1 that has
different carrier frequency from the serving cell.

The accuracy requirements in Table 10.1.14.1.1-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band.

Table 10.1.14.1.1-1: SS-SINR Inter frequency absolute accuracy in FR1

Accuracy Conditions
Note 1
Normal Extreme Ess?lgt NR operating band . —
condition | condition Note 3 Note 4 Minimum lo Maximum lo
groups
dB dBm / SCSsss
dB dB SCSssg = SCSssg = dBm/BWochanner | dBm/BWchannel
15 kHz 30 kHz

NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -118 N/A -50
NR SDL FR1 A
NR FDD FR1 B -120.5 -117.5 N/A -50
NR TDD FR1 C -120 -117 N/A -50

+3.0 +4 >-3dB NR_FDD _FR1 D,
NR_TDD_FR1 D -119.5 -116.5 N/A -50
NR_FDD_FR1_E,
NR TDD FRI E -119 -116 N/A -50
NR FDD FR1 G -118 -115 N/A -50
NR FDD FR1 H -117.5 -114.5 N/A -50

+3.5 +4 >-6 dB Note 2 Note 2 Note 2 Note 2 Note 2

NOTE 1: lois assumed to have constant EPRE across the bandwidth.

NOTE 2:

highest accuracy requirement.

NOTE 3:
NOTE 4:

The requirements apply for SSB Es/lot < 25 dB.
NR operating band groups in FR1 are as defined in clause 3.5.2.

The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
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10.1.14.1.2 Relative Accuracy of SS-SINR in FR1

The relative accuracy of SS-SINR in inter frequency case is defined as the SS-SINR measured from one cell on a
frequency in FR1 compared to the SS-SINR measured from another cell on a different frequency in FR1.

The accuracy requirements in Table 10.1.14.1.2-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band.

- |SSB_RP14gm - SSB_RP24gm| < 27 dB

| Channel 1_lo -Channel 2_lo | <20 dB

Table 10.1.14.1.2-1: SS-SINR Inter frequency relative accuracy in FR1

Accuracy Conditions
Note 1
Normal Extreme ESS?Ilgt NR operating band : .
condition | condition Note 2.4 P Nges Minimum lo Maximum lo
’ groups
dB dBm / SCSsse
dB dB SCSssg = SCSssg = dBm/BWochannel | dBm/BWchannel
120 kHz 240 kHz

NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -118 N/A -50
NR_SDL _FR1 A
NR_FDD FR1 B -120.5 -117.5 N/A -50
NR _TDD FR1 C -120 -117 N/A -50

+3.5 +4 >-3dB NR_FDD_FR1_D, i ) i
NR_TDD_FR1 D 119.5 116.5 N/A 50
NR_FDD_FR1_E, ) ) i
NR_TDD FR1 E 119 116 N/A 50
NR _FDD FR1 G -118 -115 N/A -50
NR _FDD FR1 H -117.5 -114.5 N/A -50

+4 4 >-6 dB Note 3 Note 3 Note 3 Note 3 Note 3

NOTE 1: lo is assumed to have constant EPRE across the bandwidth.

NOTE 2: The parameter SSB Es/lot is the minimum SSB Es/lot of the pair of cells to which the requirement applies.

NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
highest accuracy requirement.

NOTE 4: The requirements apply for SSB Es/lot < 25 dB.

NOTE 5: NR operating band groups in FR1 are as defined in clause 3.5.2.

10.1.15 Inter-frequency SINR accuracy requirements for FR2

10.1.15.1  Inter-frequency SS-SINR accuracy requirements in FR2

10.1.15.1.1 Aboslute Accuracy of SS-SINR in FR2

The requirements for absolute accuracy of SS-SINR in this clause apply to a cell on a frequency in FR2 that has
different carrier frequency from the serving cell.

The accuracy requirements in Table 10.1.15.1.1-1 are valid under the following conditions:
- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.
- Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band.

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].
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Table 10.1.15.1.1-1: SS-SINR Inter frequency absolute accuracy in FR2

arrival

Accuracy Conditions
Normal Extreme SSB lo Note2 range
condition | condition Es/lot Minimum lo Maximum lo
dBm / SCSssg Note L
dB dB dB SCSssp = SCSsss = dBm/BWochannel
120kHz 240kHz
+3 +4 >3 Same value as SSB_RP in Table
B.2.2-2, according to UE Power 50
class, operating band and angle of
+3.5 +4 2-4

Note 1:  Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.

Note 2:  lo specified at the Reference point, and assumed to have constant EPRE across the bandwidth.

Note 3:  In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure
Es/lot at UE baseband is above the value defined in this table.

Note 4:  The requirements apply for SSB Es/lot < 25 dB.

10.1.15.1.2 Relative Accuracy of SS-SINR in FR2

The relative accuracy of SS-SINR in inter frequency case is defined as the SS-SINR measured from one cell on a
frequency in FR2 compared to the SS-SINR measured from another cell on a different frequency in FR2.

The accuracy requirements in Table 10.1.15.1.2-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

- Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band.
- |SSB_RP1l4em - SSB_RP24em| < 27 dB
- | Channel 1_lo -Channel 2_lo | <20 dB

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in

clause 7.3.4 of TS 38.101-2 [19].

Table 10.1.15.1.2-1: SS-SINR Inter frequency relative accuracy in FR2

arrival

Accuracy Conditions
Normal Extreme SSB lo Not¢2 range
condition | condition Es/lot Minimum lo Maximum lo
dBm / SCSssg Note
dB dB dB SCSssp = SCSsse = dBm/BWochannel
120kHz 240kHz

435 44 >.3 Same value as _SSB_RP in Table
B.2.2-2, according to UE Power 50
class, operating band and angle of

+4 +4 2-6

Note 1:  Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.

Note 2:  lo specified at the Reference point, and assumed to have constant EPRE across the bandwidth.

Note 3:  The parameter SSB Es/lot is the minimum SSB Es/lot of the pair of cells to which the
requirement applies.

Note 4:  In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure
Es/lot at UE baseband is above the value defined in this table.

Note 5:  The requirements apply for SSB Es/lot < 25 dB.
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The reporting range of SS-SINR is defined from -23 dB to 40 dB with 0.5 dB resolution. The mapping of measured
quantity is defined in Table 10.1.16.1-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 10.1.16.1-1: SS-SINR measurement report mapping

Reported value Measured quantity Unit
value
SS-SINR_O SS-SINR<-23 dB
SS-SINR_1 -23< SS-SINR<-22.5 dB
SS-SINR_2 -22.5< SS-SINR<-22 dB
SS-SINR_3 -22< SS-SINR<-21.5 dB
SS-SINR_4 -21.5< SS-SINR<-21 dB
SS-SINR_123 38< SS-SINR<38.5 dB
SS-SINR_124 38.5< SS-SINR<39 dB
SS-SINR_125 39< SS-SINR<39.5 dB
SS-SINR_126 39.5< SS-SINR<40 dB
SS-SINR_127 40< SS-SINR dB

10.1.17 Power Headroom
10.1.17.1 Power Headroom Report

10.1.17.1.1 Power Headroom Report Mapping

The power headroom reporting range is from -32 ...+38 dB. Table 10.1.17.1-1 defines the report mapping.

Table 10.1.17.1-1: Power headroom report mapping

Reported value Measured quantity value (dB)
POWER_HEADROOM _ 0 PH < -32
POWER_HEADROOM 1 -32<PH<-31
POWER_HEADROOM_2 -31<PH<-30
POWER_HEADROOM _ 3 -30<PH<-29
POWER_HEADROOM_53 20<PH<?21
POWER_HEADROOM_54 21 <PH<22
POWER_HEADROOM_55 22<PH<24
POWER_HEADROOM_56 24 <PH< 26
POWER_HEADROOM_57 26 <PH<28
POWER_HEADROOM_58 28 <PH<30
POWER_HEADROOM_59 30<PH<32
POWER_HEADROOM_60 32<PH<34
POWER_HEADROOM_61 34 <PH<36
POWER_HEADROOM_62 36 <PH<38
POWER_HEADROOM_63 PH = 38
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10.1.18 Pcwmaxct

The UE is required to report the UE configured maximum output power (Pcmax.c.) together with the power headroom.
This clause defines the requirements for the Pcmaxc.f reporting.

10.1.18.1 Report Mapping

The Pcmaxc.f reporting range is defined from -29 dBm to 33 dBm with 1 dB resolution. Table 10.1.18.1-1 defines the
reporting mapping.

Table 10.1.18.1-1 Mapping of Pcmax.c.f

Reported value Measured quantity value Unit
PCMAX C 00 Pcmvax,cf < -29 dBm
PCMAX_C_01 -29 < Poumaxcf < -28 dBm
PCMAX_C_02 -28 < Pcmaxef < -27 dBm
PCMAX _C 61 31 < Pemax.ef < 32 dBm
PCMAX_C_62 32 < Pcmax,cf < 33 dBm
PCMAX_C_63 33 < Pemax.e dBm

10.1.19 L1-RSRP accuracy requirements for FR1

10.1.19.1  SSB based L1-RSRP accuracy requirements

10.1.19.1.1 Absolute Accuracy

Unless otherwise specified, the requirements for absolute accuracy of SSB based L1-RSRP in this clause apply to all
SSBs of the serving cell configured for L1-RSRP measurement.

The accuracy requirements in Table 10.1.19.1.1-1 are valid under the following conditions:
- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.1 for a corresponding Band for
each relevant SSB.
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Table 10.1.19.1.1-1: SSB based L1-RSRP absolute accuracy in FR1

Accuracy Conditions
Note 1
Normal Extreme SSB NR ooerating band lo range
condition | condition | Es/lot P Ngtez Minimum lo Maximum lo
groups
dB dBm / SCSsss
dB dB SCSsss SCSssg = dBm/BWochanner | dBm/BWchannel
=15 kHz 30 kHz
NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -118 N/A -70
NR SDL FR1 A
NR FDD FR1 B -120.5 -117.5 N/A -70
NR_TDD FR1 C -120 -117 N/A -70
+5.0 +9.5 >-3dB NR_FDD _FR1 D,
NR_TDD_FR1 D -119.5 -116.5 N/A -70
NR_FDD_FR1_E,
NR TDD FRI E -119 -116 N/A -70
NR FDD FR1 G -118 -115 N/A -70
NR FDD FR1 H -117.5 -114.5 N/A -70
NR_FDD_FR1_A,
NR_TDD_FR1_A,
NR_SDL_FR1 A,
NR_FDD_FR1_B,
NR_TDD_FR1_C,
+8.5 +11.5 >-3dB NR_FDD_FR1 D, N/A N/A -70 -50
NR_TDD_FR1 D,
NR_FDD_FR1_E,
NR_TDD_FR1_E,
NR_FDD_FR1_G,
NR FDD FR1 H,
NOTE 1: lois assumed to have constant EPRE across the bandwidth.

NOTE 2: NR operating band groups in FR1 are as defined in clause 3.5.2.

10.1.19.1.2

Relative Accuracy

The relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the
largest measured value of L1-RSRP among all SSBs of the serving cell.

The accuracy requirements in Table 10.1.19.1.2-1 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.1 for a corresponding Band for
each relevant SSB.
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Table 10.1.19.1.2-1: SSB based L1-RSRP relative accuracy in FR1

Accuracy Conditions
Note 1
Normal Extreme Es';lzt NR operating band ° —
condition | condition Note 2 P NgM Minimum lo Maximum lo
groups
dBm / SCSsss
dB dB dB SCSssg = SCSssg = dBm/BWochannel | dBm/BWochannel
15 kHz 30 kHz
NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -118 N/A -50
NR_SDL_FR1 A
NR_FDD FR1 B -120.5 -117.5 N/A -50
NR_TDD FR1 C -120 -117 N/A -50
+3 +4 >-3dB NR_FDD_FR1_D, i i )
NR_TDD_FR1 D 119.5 116.5 N/A 50
NR_FDD_FR1_E, i i i
NR TDD FR1 E 119 116 N/A 50
NR FDD FR1 G -118 -115 N/A -50
NR_FDD FR1 H -117.5 -114.5 N/A -50

NOTE 1: lois assumed to have constant EPRE across the bandwidth.
NOTE 2: The parameter SSB Es/lot is the minimum SSB Es/lot of the pair of SSBs to which the requirement applies.

NOTE 3: Void

NOTE 4: NR operating band groups in FR1 are as defined in clause 3.5.2..

10.1.19.2  CSI-RS based L1-RSRP accuracy requirements

10.1.19.2.1

Absolute Accuracy

Unless otherwise specified, the requirements for absolute accuracy of CSI-RS based L1-RSRP in this clause apply to all
CSI-RS resources of the serving cell configured for L1-RSRP measurement.

The accuracy requirements in Table 10.1.19.2.1-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.2 for a corresponding Band for
each relevant CSI-RS.

- The bandwidth of CSI-RS is 48 PRBs and the density is 3.

The performance with larger bandwidth of CSI-RS is equal to or better than the accuracy requirements in Table

10.1.19.2.1-1.
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Table 10.1.19.2.1-1: CSI-RS based L1-RSRP absolute accuracy in FR1

Accuracy Conditions
Note 1
Norr.n.al EX”‘?F“e CIE'QSSI NR operating band s —
condition | condition Es/lot groups Note 2 Minimum lo Maximum lo
dBm / SCScsirs
dB dB dB SCScsi- | SCScsi- | SCScsi- dBm/BWochannel | dBm/BWchannel
rs=15 [ rs=30 | rs =60
kHz kHz kHz
NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -118 -115 N/A -70
NR SDL FR1 A
NR FDD FR1 B -120.5 -1175 | -1145 N/A -70
NR TDD FR1 C -120 -117 -114 N/A -70
+5.0 +9.5 >-3dB NR_FDD _FR1 D,
NR_TDD FR1 D -119.5 -116.5 | -113.5 N/A -70
NR_FDD_FR1 E,
NR TDD FRI E -119 -116 -113 N/A -70
NR FDD FR1 G -118 -115 -112 N/A -70
NR FDD FR1 H -117.5 -114.5 -111.5 N/A -70
NR_FDD_FR1_A,
NR_TDD_FR1_A,
NR_SDL_FR1_A,
NR_FDD_FR1_B,
NR_TDD_FR1_C,
+8.5 +11.5 >-3dB NR_FDD_FR1_D, N/A N/A N/A -70 -50
NR_TDD_FR1 D,
NR_FDD_FR1_E,
NR_TDD_FR1 _E,
NR_FDD_FR1 G,
NR FDD FR1 H
NOTE 1: lois assumed to have constant EPRE across the bandwidth.

NOTE 2: NR operating band groups in FR1 are as defined in clause 3.5.2.

10.1.19.2.2

Relative Accuracy

The relative accuracy of CSI-RS based L1-RSRP is defined as the L1-RSRP measured from one CSI-RS compared to

the largest measured value of L1-RSRP among all CSI-RS resources of the serving cell.

The accuracy requirements in Table 10.1.19.2.2-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.2 for a corresponding Band for
each relevant CSI-RS.

- The bandwidth of CSI-RS is 48 PRBs and the density is 3.

The performance with larger bandwidth of CSI-RS is equal to or better than the accuracy requirements in

Table 10.1.19.2.2-1.
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Table 10.1.19.2.2-1: CSI-RS based L1-RSRP relative accuracy in FR1

Accuracy Conditions
CSl- lo Notel range
Normal Extreme RS NR operating band
condition | condition | Es/lot P Ngt“ Minimum lo Maximum lo
Note 2 gI’OUpS
dB dBm / SCScsirs
dB dB SCScsi- | SCScsi- | SCScsi- dBm/BWochannel | dBm/BWchannel
rs=15 | rs =30 | rs =60
kHz kHz kHz
NR_FDD_FR1_A,
NR_TDD_FR1_A, -121 -118 -115 N/A -50
NR_SDL FR1 A
NR_FDD FR1 B -120.5 | -117.5 | -1145 N/A -50
NR_TDD FR1 C -120 -117 -114 N/A -50
+3 +4 >-3dB NR_FDD_FR1_D,
NR_TDD_FR1 D -119.5 | -116.5 | -113.5 N/A -50
NR_FDD_FR1_E,
NR TDD FRI E -119 -116 -113 N/A -50
NR_FDD FR1 G -118 -115 -112 N/A -50
NR_FDD FR1 H -117.5 | -1145 | -1115 N/A -50
NOTE 1: lois assumed to have constant EPRE across the bandwidth.
NOTE 2: The parameter CSI-RS Es/lot is the minimum CSI-RS Es/lot of the pair of CSI-RS resources to which the
requirement applies.
NOTE 3: Void
NOTE 4: NR operating band groups in FR1 are as defined in clause 3.5.2.

10.1.20 L1-RSRP accuracy requirements for FR2

10.1.20.1

10.1.20.1.1

SSB based L1-RSRP accuracy requirements

Absolute Accuracy

Unless otherwise specified, the requirements for absolute accuracy of SSB based L1-RSRP in this clause apply to all
SSBs of the serving cell configured for L1-RSRP measurement.

The accuracy requirements in Table 10.1.20.1.1-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

- Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.1 for a corresponding Band for
each relevant SSB.

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].

Table 10.1.20.1.1-1: SSB based L1-RSRP absolute accuracy in FR2

Accuracy Conditions
Normal Extreme SSB lo Notel range
condition condition Es/lot Minimum lo Maximum lo
dBm / SCSsgp Note 2
dB dB dB SCSssg = SCSssg = dBm/BWochannel dBm/BWchannel
120kHz 240kHz
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Same value as SSB_RP
in Table B.2.4.1-2,
+6.5 +9.5 -3 according to UE Power N/A -70
class, operating band
and angle of arrival
8.5 +11.5 2-3 N/A -70 -50
NOTE 1: lo specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
NOTE 2: Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
NOTE 3: In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure
Es/lot at UE baseband is above the value defined in this table.
10.1.20.1.2 Relative Accuracy

The relative accuracy of SSB based L1-RSRP is defined as the L1-RSRP measured from one SSB compared to the

largest measured value of L1-RSRP among all SSBs of the serving cell.

The accuracy requirements in Table 10.1.20.1.2-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

- Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.1 for a corresponding Band for

each relevant SSB.

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in

clause 7.3.4 of TS 38.101-2 [19].

10.1.20.2

10.1.20.2.1

Unless otherwise specified, the requirements for absolute accuracy of CSI-RS based L1-RSRP in this clause apply to all

Table 10.1.20.1.2-1: SSB based L1-RSRP relative accuracy in FR2

Accuracy Conditions
Normal Extreme SSB lo Note1 range
condition | condition Es/lot Minimum lo Maximum lo
dBm / SCSssg Note 3
dB dB dB SCSsse = SCSsse = dBm/BWochannel
120kHz 240kHz

Same value as SSB_RP in

Table B.2.4.1-2, according

+6.5 +9.5 =-3 to UE Power class, -50

operating band and angle
of arrival

NOTE 1: lo specified at the Reference point, and assumed to have constant EPRE
across the bandwidth.

NOTE 2: The parameter SSB Es/lot is the minimum SSB Es/lot of the pair of SSBs
to which the requirement applies.

NOTE 3: Values based on Refsens and EIS spherical coverage as defined in
clauses 7.3.2 and 7.3.4 of TS 38.101-2 [19]. Applicable side condition
selected depending on angle of arrival.

NOTE 4: In the test cases, the SSB Es/lot and related parameters may need to be
adjusted to ensure Es/lot at UE baseband is above the value defined in
this table.

CSI-RS based L1-RSRP accuracy requirements

Absolute Accuracy

CSI-RS resources of the serving cell configured for L1-RSRP measurement.

The accuracy requirements in Table 10.1.20.2.1-1 are valid under the following conditions:

- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.
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Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.2 for a corresponding Band for
each relevant CSI-RS.

The bandwidth of CSI-RS is 48 PRBs and the density is 3.

The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].

The performance with larger bandwidth of CSI-RS is equal to or better than the accuracy requirements in Table

10.1.20.2.1-1.
Table 10.1.20.2.1-1: CSI-RS based L1-RSRP absolute accuracy in FR2
Accuracy Conditions
Normal Extreme CSI-RS lo Note1 range
condition | condition Es/lot Minimum lo Maximum lo
dBm / SCScsi-rs Note 2
dB dB dB SCScsi-rs SCScsiRrs dBm/BWochannel dBm/BWochannel

= 60kHz = 120kHz

Same value as CSI-
RS_RP in Table B.2.4.2-
+6.5 +9.5 >-3 2, according to UE N/A -70

Power class, operating
band and angle of arrival

+8.5 +11.5 2-3 N/A -70 -50

NOTE 1: lo specified at the Reference point, and assumed to have constant EPRE across the bandwidth.

NOTE 2: Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.

NOTE 3: In the test cases, the CSI-RS Es/lot and related parameters may need to be adjusted to ensure
Esllot at UE baseband is above the value defined in this table.

10.1.20.2.2 Relative Accuracy

The relative accuracy of CSI-RS based L1-RSRP is defined as the L1-RSRP measured from one CSI-RS compared to
the largest measured value of L1-RSRP among all CSI-RS resources of the serving cell.

The accuracy requirements in Table 10.1.20.2.2-1 are valid under the following conditions:

Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

Conditions for L1-RSRP measurements are fulfilled according to Annex B.2.4.2 for a corresponding Band for
each relevant CSI-RS.

The bandwidth of CSI-RS is 48 PRBs and the density is 3.

The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].

The performance with larger bandwidth of CSI-RS is equal to or better than the accuracy requirements in Table
10.1.20.2.2-1.

Table 10.1.20.2.2-1: CSI-RS based L1-RSRP relative accuracy in FR2

Accuracy Conditions
Normal Extreme CSI-RS lo Note 1 range
condition | condition Es/lot Minimum lo Maximum lo
dBm / SCScsirs
dB dB dB SCScsirs = | SCScsirs = | dBmM/BWochannel
60kHz 120kHz
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Same value as CSI-RS RP
in Table B.2.4.2-2,

+6.5 +9.5 -3 according to UE Power -50
class, operating band and
angle of arrival
NOTE 1: lo specified at the Reference point, and assumed to have constant EPRE

NOTE 2:

NOTE 3:

NOTE 4:

across the bandwidth.
The parameter CSI-RS Es/lot is the minimum CSI-RS Es/lot of the pair of
CSI-RS resources to which the requirement applies.

Values based on Refsens and EIS spherical coverage as defined in
clauses 7.3.2 and 7.3.4 of TS 38.101-2 [19]. Applicable side condition
selected depending on angle of arrival.

In the test cases, the CSI-RS Es/lot and related parameters may need to
be adjusted to ensure Es/lot at UE baseband is above the value defined in

this table.

10.1.21 SFTD accuracy requirements

10.1.21.1

SFTD acuracy requirements for NE-DC

The SFN and frame timing difference (SFTD) is measured between PCell and E-UTRAN PSCell under NE-DC.

The accuracy requirements in Table 10.1.21.1-4 are appilicable under the following conditions:

For FR1 PCell SFN and frame timing measurement:

- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- lorange deifined in Table 10.1.21.1-1.

Table 10.1.21.1-1: PCell lo range conditions in FR1

lo Notel range

NR operating band groups Not¢4.5 Minimum Ig Note 2.3 Maximum lo
Parameter dBm/ SCSsss
SCSsss = 15 SCSsss = 30 dBm/BWochannel
kHz kHz

NR FDD FR1 A,NR TDD FR1 A -121 -118 -50

NR FDD FR1 B -120.5 -117.5 -50

NR TDD FR1 C -120 117 -50

Conditions NR_FDD FR1 D, NR TDD FR1 D -119.5 -116.5 -50

NR_FDD FR1 E,NR TDD FR1 E -119 -116 50

NR FDD FR1 G -118 -115 -50

NR_FDD FR1 H -117.5 -114.5 -50

NOTE 1: lois assumed to have constant EPRE across the bandwidth.

NOTE 2:

NOTE 3:

on E-UTRA — NR band combination.

NOTE 4:
NOTE 5:

applicable.

NR operating band groups are as defined in clause 3.5.
Only NR bands within EN-DC band combinations as specified in clause 5.5B in TS 38.101-3 [20] are

The condition level is increased by ARisc as defined in clause 7.3B in TS 38.101-3 [20], depending on E-
UTRA — NR band combination.
The condition level is increased by MSD as defined in clause 7.3B in TS 38.101-3 [20], if applicable depending

For FR2 PCell SFN and frame timing measurement:

- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

- lorange deifined in Table 10.1.21.1-2.
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Table 10.1.21.1-2: PCell lo range conditions in FR2

Parameter

lo Note! range

Minimum |o Note 2.3

Maximum lo

dBm/ SCSsss
SCSsss = 16 kHz SCSsss = 30 KHz dBm/BWenanne
Same value as SSB_RP in Table Same value as SSB_RP in Table
c - B.2.4.1-2, according to UE Power B.2.4.1-2, according to UE Power
onditions f ; -50
class, operating band and angle of class, operating band and angle of
arrival arrival
NOTE 1: lois assumed to have constant EPRE across the bandwidth and specified at the Reference point.
NOTE 2: Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of TS 38.101-
2 [19]. Applicable side condition selected depending on angle of arrival.
NOTE 3: In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure Es/lot at UE

baseband is above the value defined in this table.

For E-UTRA PSCell SFN and frame timing measurement:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 [25] Clause 7.3 for reference sensitivity are fulfilled.

No changes to the uplink transmission timing are applied during the measurement period.

RSRP|4ssm according to Annex B.3.5 in TS 36.101 [25] for a corresponding Band.

lo range deifined in Table 10.1.21.1-3.

Table 10.1.21.1-3: E-UTRA PSCell lo range conditions

Parameter lo T0t°” range
E-UTRA operating band groups Not3 Minimum lo Maximum lo
dBm/15kHz Note 2 dBm/BWochannel
FDD_A, TDD_A -121 -50
FDD_C, TDD_C -120 -50
FDD_D -119.5 -50
Conditions FDD_E, TDD_E -119 -50
FDD_F -118.5 -50
FDD_G -118 -50
FDD_H -117.5 -50
FDD_N -114.5 -50
NOTE 1: When in dBm/15kHz, the minimum lo condition is expressed as the average lo per RE over all REs in that
symbol. lo may be different in different symbols within a subframe.
NOTE 2: The condition level is increased by A>0, when applicable, as described in clauses B.4.2 and B.4.3 in
TS36.133 [15].
NOTE 3: E-UTRA operating band groups are as defined in clause 3.5in TS 36.133 [15].

Table 10.1.21.1-4: SFTD measurement accuracy

Conditions
Accuracy Es/lot Note 2 Frequency range
Ts Note 1 dB
40*64*Tc FR1
40"64°TC >-3 dB FR2

requirement applies.

NOTE 1: Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 2: The parameter Es/lot is the minimum Es/lot of the pair of cells to which the
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10.1.21.2  SFTD acuracy requirements for NR-DC

The SFN and frame timing difference (SFTD) is measured between PCell in FR1 and PSCell in FR2 under NR dual
connectivity.

The accuracy requirements in Table 10.1.21.2-3 are appilicable under the following conditions:
For FR1 PCell SFN and frame timing measurement:
- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- lorange deifined in Table 10.1.21.2-1.

Table 10.1.21.2-1: PCell lo range conditions in FR1

lo Notel range
NR operating band groups Note2 Minimum lo Maximum lo
Parameter dBm/ SCSsss
SCSssg = 15 SCSsse = 30 dBm/BWochannel
kHz kHz

NR FDD FR1 A, NR TDD FR1 A -121 -118 -50
NR FDD FR1 B -120.5 -117.5 -50
NR TDD FR1 C -120 -117 -50
Conditions NR FDD FR1 D,NR TDD FR1 D -119.5 -116.5 -50
NR FDD FR1 E,NR TDD FR1 E -119 -116 -50
NR FDD FR1 G -118 -115 -50
NR FDD FR1 H -117.5 -114.5 -50

NOTE 1: lois assumed to have constant EPRE across the bandwidth.
NOTE 2: NR operating band groups are as defined in clause 3.5.2.

For FR2 PSCell SFN and frame timing measurement:
- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.
- lorange deifined in Table 10.1.21.2-2.

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].

Table 10.1.21.2-2: PSCell lo range conditions in FR2

lo Note! range
Parameter Minimum |g No© 2.3 Maximum lo
dBm/ SCSsss dBmM/BW
SCSsss = 15 kHz SCSsse = 30 kHz Channel

Same value as SSB_RP in Table Same value as SSB_RP in Table

c - B.2.4.1-2, according to UE Power B.2.4.1-2, according to UE Power
onditions ; ; -50

class, operating band and angle of class, operating band and angle of

arrival arrival

NOTE 1: lo is assumed to have constant EPRE across the bandwidth and specified at the Reference point.

NOTE 2: Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of TS 38.101-
2 [19]. Applicable side condition selected depending on angle of arrival.

NOTE 3: In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure Es/lot at UE
baseband is above the value defined in this table.
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Table 10.1.21.2-3: SFTD measurement accuracy

Conditions
Accuracy Es/lot Note 2 Frequency range
TS Note 1 dB
40*64*Tc >-3dB Between FR1 and FR2

NOTE 1: Tcis the basic timing unit defined in TS 38.211 [6].

NOTE 2: The parameter Es/lot is the minimum Es/lot of the pair of cells to which the

requirement applies.

Inter frequency SFTD acuracy requirements

The SFN and frame timing difference (SFTD) is measured between PCell and inter-frequency neighbour cell.

The accuracy requirements in Table 10.1.21.3-3 are appilicable under the following conditions:

For FR1 PCell, inter frequency neighbour cell SFN and frame timing measurement:

- Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.

- lorange deifined in Table 10.1.21.3-1.

Table 10.1.21.3-1: PCell, inter frequency neighbour cell lo range conditions in FR1

lo Note ! range

NR operating band groups Note2 Minimum lo Maximum lo
Parameter dBm/ SCSsss
SCSsse = 15 SCSsss = 30 dBm/BWchannel
kHz kHz
NR FDD FR1 A, NR TDD FR1 A -121 -118 -50
NR _FDD FR1 B -120.5 -117.5 -50
NR TDD FR1 C -120 117 -50
Conditions NR FDD FR1 D,NR TDD FR1 D -119.5 -116.5 -50
NR FDD FR1 E,NR TDD FR1 E -119 -116 -50
NR FDD FR1 G -118 -115 -50
NR FDD FR1 H -117.5 -114.5 -50
NOTE 1: lois assumed to have constant EPRE across the bandwidth.

NOTE 2: NR operating band groups are as defined in clause 3.5.2.

For FR2 PCell, inter frequency neighbour cell SFN and frame timing measurement:

- Conditions defined in clause 7.3 of TS 38.101-2 [19] for reference sensitivity are fulfilled.

- lorange deifined in Table 10.1.21.3-2.

- The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in
clause 7.3.4 of TS 38.101-2 [19].
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Table 10.1.21.3-2: PCell, inter frequency neighbour cell lo range conditions in FR2

lo Note! range
Parameter Minimum lg Note 2.3 Maximum lo
dBm/ SCSsss dBm/BW.
SCSsse = 15 kHz SCSsss = 30 kHz channel
Same value as SSB_RP in Table Same value as SSB_RP in Table
Conditions B.2.4.1-2, according to UE Power B.2.4.1-2, according to UE Power 50
class, operating band and angle of class, operating band and angle of
arrival arrival

NOTE 1: lois assumed to have constant EPRE across the bandwidth and specified at the Reference point.

NOTE 2: Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of TS 38.101-
2 [19]. Applicable side condition selected depending on angle of arrival.

NOTE 3: In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure Es/lot at UE
baseband is above the value defined in this table.

Table 10.1.21.3-3: Inter frequency SFTD measurement accuracy

Conditions
Accuracy Es/lot Note 2 Frequency range
Ts Note 1 dB
40*64*Tc >-3dB FR1, FR2

NOTE 1: Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 2: The parameter Es/lot is the minimum Es/lot of the pair of cells to which the
requirement applies.

10.2 E-UTRAN measurements

10.2.1 Introduction

Accuracy requirements for measurements on E-UTRAN carrier frequencies are specified in clause 10.2 and apply for
UE in SA or NR-DC or NE-DC operation mode.

The requirements in clause 10.2 are applicable for a UE:
- in RRC_CONNECTED state
- performing measurements with appropriate measurement gaps according to clause 9.1.2.
- that is synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured quantity
over the measurement period. The reference point for the measurement result after layer 1 filtering is referred to as point
B in the measurement model described in TS 36.300 [24].

The accuracy requirements of E-UTRA measurements in this clause are valid for the reported measurement result after
layer 1 filtering. The accuracy requirements are verified from the measurement report at point D in the measurement
model having the layer 3 filtering disabled.

If the UE needs measurement gaps to perform the inter-RAT NR — E-UTRAN FDD and NR — E-UTRAN TDD
measurements, the relevant measurement procedure and measurement gap patterns stated in clause 9.1.2 shall apply.

10.2.2 E-UTRAN RSRP measurements

NOTE: This measurement is for handover between NR and E-UTRAN.

The measurement period of E-UTRA RSRP in RRC_CONNECTED state is specified in clause 9.4.2 and 9.4.3.
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The accuracy requirements of E-UTRA RSRP measurements in RRC_CONNECTED state and the corresponding side
conditions shall be the same as the inter-frequency RSRP Accuracy Requirements in clause 9.1.3 of TS 36.133 [15].

The reporting range and mapping specified for RSRP measurements in clause 9.1.4 of TS 36.133 [15] shall apply.

10.2.3 E-UTRAN RSRQ measurements
NOTE: This measurement is for handover between NR and E-UTRAN.
The measurement period of E-UTRA RSRQ in RRC_CONNECTED state is specified in clause 9.4.2 and 9.4.3.

The accuracy requirements of E-UTRA RSRQ measurements in RRC_CONNECTED state and the corresponding side
conditions shall be the same as the inter-frequency RSRQ Accuracy Requirements in clause 9.1.6 of TS 36.133 [15].

The requirements for accuracy of E-UTRA RSRQ measurements in RRC_CONNECTED state and the corresponding
side conditions shall be the same as the inter-frequency RSRQ Accuracy Requirements in clause 9.1.6 of TS 36.133 [15].

The reporting range and mapping specified for RSRQ measurements in clause 9.1.7 of TS 36.133 [15] shall apply.

10.2.4 E-UTRAN RSTD measurements

The requirements in this clause are valid for UE supporting this capability.

The measurement period is specified in clauses 9.4.4.1 and 9.4.4.2 for inter-RAT NR — E-UTRAN FDD and inter-
RAT NR — E-UTRAN TDD RSTD measurements, respectively.

The accuracy requirements and the corresponding side conditions shall be the same as the inter-frequency measurement
accuracy requirements for RSTD measurements in RRC_CONNECTED in clause 9.1.10.2 of TS 36.133 [15].

If the UE needs measurement gaps to perform the inter-RAT NR — E-UTRAN FDD and NR — E-UTRAN TDD
RSTD measurements, the relevant measurement procedure and measurement gap patterns stated in clause 9.1.2 shall
apply.

The reporting range and mapping for the inter-RAT NR — E-UTRAN FDD and NR — E-UTRAN TDD RSTD
measurements is the same as specified for RSTD measurements in TS 36.133 [15, clauses 9.1.10.3 and 9.1.10.4].
10.2.5 E-UTRAN RS-SINR measurements

NOTE: This measurement is for handover between NR and E-UTRAN.
The measurement period of E-UTRA RS-SINR in RRC_CONNECTED state is specified in clause 9.4.2 and 9.4.3.

The accuracy requirements of E-UTRA RS-SINR measurements in RRC_CONNECTED state and the corresponding side
conditions shall be the same as the inter-frequency RS-SINR Accuracy Requirements in clause 9.1.17.3 of
TS 36.133 [15].

The reporting range and mapping for E-UTRA RS-SINR measurements shall be the same as specified for RS-SINR
measurements in clause 9.1.17.1 of TS 36.133 [15].

11 Void
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Annex A (normative):
Test Cases

A.1  Purpose of annex

A.2  Requirement classification for statistical testing

Requirements in this specification are either expressed as absol ute requirements with a single value stating the
requirement, or expressed as a success rate. There are no provisions for the statistical variations that will occur when the
parameter istested.

Annex A outlines the testsin more detail and lists the test parameters needed. The test will result in an outcome of atest
variable value for the device under test (DUT) inside or outside the test limit. Overall, the probability of a"good" DUT
being inside the test limit(s) and the probability of a"bad" DUT being outside the test limit(s) should be as high as
possible. For this reason, when selecting the test variable and the test limit(s), the statistical nature of the test is
accounted for.

The statistical nature depends on the type of requirement. Some have large statistical variations, while others are not
statistical in nature at al. When testing a parameter with a statistical nature, a confidence level is set. This establishes
the probability that aDUT passing the test actually meets the requirements and determines how many times atest has to
be repeated and what the pass and fail criteria are. Those aspects are not covered by TS 38.133. The details of the tests
on how many times to run it and how to establish confidence in the tests are described in TS 38.533 [5]. This Annex
establishes the variable to be used in the test and whether it can be viewed as statistical in nature or not.

A.2.1 Types of requirements in TS 38.133

A.2.1.1 Time and delay requirements on UE higher layer actions
A very large part of the RRM requirements are delay requirements:
- InRRC_IDLE state mohility (clause A.6.1 and A.7.1) there is cell re-selection delay.

- In RRC_CONNECTED state mobility (clauses A.4.3, A.4.6, A.5.3, A.5.6, A.6.3, A.6.6, A.7.3 and A.7.6) thereis
handover delay, cell search delay and measurement reporting delay.

- InRRC Connection Control (clauses A.4.3.2, A.5.3.2, A.6.3.2 and A.7.3.2) there is RRC re-establishment delay.

All have in common that the UE is required to perform an action observable in higher layers (e.g. camp on the correct
cell) within a certain time after a specific event (e.g. when a new strong pilot or reference signal appears). The delay
timeis statistical in nature for several reasons, among others that several of the measurements are performed by the UE
in afading radio environment.

The variations make a strict limit unsuitable for atest. Instead there is a condition set for a correct action by the UE, e.g.
that the UE shall camp on the correct cell within X seconds. Then the rate of correct eventsis observed during repeated
testsand alimit is set on the rate of correct events, usually 90% correct events are required. How the limit is applied in
the test depends on the confidence required, further detailed arein TS 38.533 [5].

A.2.1.2 Measurements of power levels, relative powers and time

A very large number of requirements are on measurements that the UE performs:

- InRRC_CONNECTED state mobility (clauses A.4.3, A.5.3, A.6.3 and A.7.3) there are measurement reports.
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- In Measurement Performance Requirements (clauses A.4.7, A.5.7, A.6.7 and A.7.7) there are requirements for
al type of measurements.

The accuracy requirements on measurements are expressed in this specification as afixed limit (e.g. +/-X dB), but the
measurement error will have a distribution that is not easily confined in fixed limits. Assuming a Gaussian distribution
of the error, the limits will have to be set at +/-3.29c if the probability of failing a"good DUT" in asingle test isto be
kept at 0.1%. It is more reasonable to set the limit tighter and test the DUT by counting the rate of measurements that
are within the limits, in away similar to the requirements on delay.

A.2.1.3 Implementation requirements

A few requirements are strict actions the UE should take or capabilities the UE should have, without any allowance for
deviations. These requirements are absolute and should be tested as such. Examples are:

- "Event triggered report rate”" in RRC_CONNECTED state mobility (clauses A.4.3, A.4.6, A.5.3, A.5.6, A.6.3,
A.6.6, A.7.3and A.7.6)

"Correct behaviour at time-out" in RRC connection control (clauses A.4.3.2, A.5.3.2, A.6.3.2and A.7.3.2)

A.2.1.4 Physical layer timing requirements

There are requirements on Timing (clauses A.4.4, A.5.4, A.6.4 and A.7.4). There are both absolute and relative limits
on timing accuracy depending upon the type of requirement. Examples are:

- Initia Transmit Timing (clauses A.4.4.1, A.5.4.1, A.6.4.1 and A.7.4.1) has an absolute limit on timing accuracy.

- Timing Advance (clauses A.4.4.2, A.5.4.2, A.6.4.2 and A.7.4.2) has arelative limit on timing accuracy.
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A.3 RRM test configurations

A.3.1 Reference measurement channels

A3.1.1 PDSCH

A3.1.11 FDD

Table A.3.1.1.1-1: PDSCH Reference Measurement Channels for SCS=15kHz

Note 6

Parameter Unit Value
Reference channel SR.1.1
FDD
Channel bandwidth MHz | Defined in
test case

Number of transmitter 1
antennas
Allocated resource blocks 24
for PDSCH Note 1
Allocated slots per Radio 10
Frame

Radio frame containing slots Note 5
SSB

Radio frame not slots 10
containing SSB
MCS index 4
Modulation QPSK
Target Coding Rate 1/3
Number of control symbols 2
PDSCH mapping type Type A
Information Bit Payload

For slots with RMS| Note 2 bits 1608

For slots without RMSI bits 1864
Number of Code Blocks 1
per slot
Binary Channel Bits Per
slot

For slots with RMS| Note 2, bits 5184
Note 4

For slots without RMSI bits 6048

Note 1:  Allocated outside the SMTC duration in time and in resource blocks which do not overlap with the resource
blocks allocated for SS/PBCH block.

Note 2:  PDSCH is scheduled on the slots with RMSI.

Note 3:  If necessary the information bit payload size can be adjusted to facilitate the test implementation. The
payload sizes are defined in TS 38.213 [3].

Note 4:  Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-
AdditonalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM
group(s) without data: 2.

Note 5: PDSCH is not scheduled in slots containing SSB according to the SSB configuration used in the test. SSB
configurations are defined in clause A.3.10.
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Table A.3.1.1.2-1: PDSCH Reference Measurement Channels for SCS=15kHz

Parameter Unit Value
Reference channel SR.1.1 SR.1.2
TDD TDD
Channel bandwidth MHz | Defined in | Defined
test case in test
case
Number of transmitter 1 1
antennas
Allocated resource blocks 24 24
for PDSCH Note 1
Allocated slots per Radio
Frame
Radio frame containing slots Note 5 Note 5
SSB
Radio frame not slots 4 6
containing SSB
MCS table 64QAM 64QAM
MCS index 4 4
Modulation QPSK QPSK
Target Coding Rate 1/3 1/3
Number of control symbols 2 2
PDSCH mapping type Type A Type A
Information Bit Payload
For slots with RMS| Note 2 bits 1608 1608
For slots without RMSI bits 1864 1864
For special slots bits N/A 1128
Number of Code Blocks 1 1
per slot
Binary Channel Bits Per
slot
For slots with RMS| Note 2, bits 5184 5184
Note 4
For slots without RMSI bits 6048 6048
Note 6
For special slots Note 6 bits - 3744

Note 1:  Allocated outside the SMTC duration in time and in resource blocks which do not overlap with the resource
blocks allocated for SS/PBCH block.
Note 2:  PDSCH is scheduled on the slots with RMSI.
Note 3:  If necessary the information bit payload size can be adjusted to facilitate the test implementation. The
payload sizes are defined in TS 38.213 [3].
Note 4:  Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-
AdditonalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM
group(s) without data: 2.
Note 5:  PDSCH is not scheduled in slots containing SSB according to the SSB configuration used in the test. SSB
configurations are defined in clause A.3.10.
Note 6: Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-
AdditonalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM
group(s) without data: 1.
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Table A.3.1.1.2-2: PDSCH Reference Measurement Channels for SCS=30kHz

Note 4

Parameter Unit Value
Reference channel SR.2.1
TDD
Channel bandwidth MHz Defined
in test
case
Number of transmitter 1
antennas
Allocated resource blocks 24
for PDSCH Note 1
Allocated slots per Radio
Frame
Radio frame containing slots Note 5
SSB
Radio frame not slots 10
containing SSB
MCS table 64QAM
MCS index 4
Modulation QPSK
Target Coding Rate 1/3
Number of control symbols 2
PDSCH mapping type Type A
Information Bit Payload
For slots with RMS| Note 2 bits 1608
For slots without RMSI bits 1864
Number of Code Blocks 1
per slot
Binary Channel Bits Per
slot
For slots with RMS| Note 2, bits 6048

Note 1:  Allocated outside the SMTC duration in time and in resource blocks which do not overlap with the resource
blocks allocated for SS/PBCH block.

Note 2:  PDSCH is scheduled on the slots with RMSI.

Note 3:  If necessary the information bit payload size can be adjusted to facilitate the test implementation. The
payload sizes are defined in TS 38.213 [3].

Note 4:  Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-
AdditonalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM
group(s) without data: 2.

Note 5:  PDSCH is not scheduled in slots containing SSB according to the SSB configuration used in the test. SSB
configurations are defined in clause A.3.10.

Note 6:  Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-
AdditonalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM
group(s) without data: 1.
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Table A.3.1.1.2-3: PDSCH Reference Measurement Channels for SCS=120kHz

Note 6

Parameter Unit Value
Reference channel SR.3.1 SR.3.2 SR.3.3
TDD TDD TDD

Channel bandwidth MHz 100 100 100
Number of transmitter 1 1 1
antennas
Allocated resource blocks 24 Note 1 24Note 7 48Note 7
for PDSCH
Allocated slots per Radio
Frame

Radio frame containing slots Note 5 Note 5 Note 5
SSB

Radio frame not slots 48 48 48
containing SSB
MCS table 640AM | 640AM | 64QAM
MCS index 4 4 4
Modulation QPSK QPSK QPSK
Target Coding Rate 1/3 1/3 1/3
Number of control symbols 2 2 2
PDSCH mapping type Type A Type A Type A
Information Bit Payload

For slots with RMSI bits 1608 1608 3104

For slots without RMSI bits 1864 1864 3624
Number of Code Blocks 1 1 1
per slot
Binary Channel Bits Per
slot
For slots with RMS| Note 4 bits 5184 5184 10368

For slots without RMSI bits 6048 6048 12096

Note 2:  Void

Note 1:  Allocated in resource blocks which do not overlap with the resource blocks allocated for SS/PBCH block

Note 3:  If necessary the information bit payload size can be adjusted to facilitate the test implementation. The
payload sizes are defined in TS 38.213 [3].
Note 4:  Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-
AdditionalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM
group(s) without data: 2.
Note 5: PDSCH is not scheduled in slots containing SSB according to the SSB configuration used in the test. SSB
configurations are defined in clause A.3.10.
Note 6:  Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-
AdditionalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM
group(s) without data: 1.
Note 7:  Allocated in the same resource blocks as the CORESET.
Note 8:  When DRX is configured, PDSCH is scheduled only while drx-onDurationTimer is running, unless
otherwise specified in the test case.
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A.3.1.2 CORESET for RMSI scheduling
A3.121 FDD
Table A.3.1.2.1-1: RMSI CORESET Reference Channel for FDD with SCS=15KHz
Parameter Unit Value
Reference channel CR.1.1
FDD
Channel bandwidth MHz Defined in
test case

Subcarrier spacing for kHz 15

RMSI CORESET

Allocated resource blocks 24

for RMSI CORESET Nete 7

Subcarrier spacing for kHz 15

SSB

SSB and RMSI CORESET Pattern 1

multiplexing configuration

Note 7

Offset between SSB and RB 0 (Note8)

RMSI CORESET Note 3.7

Configuration of PDCCH Index 4

monitoring occasions for

RMSI CORESET Note 4

Number of transmitter 1

antennas

Duration of RMSI symbols 2

CORESET Note 7

DCI Format Note 1 Note 2

Aggregation level CCE 8

DMRS precoder 6

granularity

REG bundle size 6

Mapping from REG to Distributed

CCE

Cell ID Note 5

Payload (without CRC) bits Note 6

Note 1:  DCI formats are defined in TS 38.212.

Note 2:  DCI format shall depend upon the test configuration.

Note 3:  The offset is defined with respect to the subcarrier spacing of the CORESET from the smallest RB index of
RMSI CORESET to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH
block.

Note 4:  The configuration of PDCCH monitoring occasions for RMSI CORESET is defined in Table 13-11 in
TS 38.213 [3].

Note 5:  Cell ID shall depend upon the test configuration.

Note 6:  Payload size shall depend upon the test configuration.

Note 7:  The configuration of set of resource blocks and slot symbols of control resource set for TypeO-PDCCH
search space corresponds to index 0 in Table 13-1 in TS 38.213 [3]

Note 8:  Other values can be used to align with GSCN [13] as long as SSB does not overlap the RMC.
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TDD

Table A.3.1.2.2-1: RMSI CORESET Reference Channel for TDD with SCS=15KHz

Parameter Unit Value
Reference channel CR.1.1
TDD

Channel bandwidth MHz Defined in
test case

Subcarrier spacing kHz 15

Allocated resource blocks 24

for RMSI CORESET Note ”

SSB and RMSI CORESET Pattern 1

multiplexing configuration

Note 7

Offset between SSB and RB 0 (Note 8)

RMSI CORESET Noe 3.7

Configuration of PDCCH Index 4

monitoring occasions for

RMSI CORESET Note 4

Number of transmitter 1

antennas

Duration of RMSI symbols 2

CORESET Noe 7

DCI Format Note 1 Note 2

Aggregation level CCE 8

DMRS precoder 6

granularity

REG bundle size 6

Mapping from REG to Distributed

CCE

Cell ID Note 5

Payload (without CRC) bits Note 6

Note 1:
Note 2:

DCI formats are defined in TS 38.212.

Note 3:

Note 4:

Note 5:
Note 6:
Note 7:

DCI format shall depend upon the test configuration.

The offset is defined with respect to the subcarrier spacing of the CORESET from the smallest RB index of
RMSI CORESET to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH
block.

The configuration of PDCCH monitoring occasions for RMSI CORESET is defined in Table 13-11 in

TS 38.213 [3].

Cell ID shall depend upon the test configuration.

Payload size shall depend upon the test configuration.

The configuration of set of resource blocks and slot symbols of control resource set for Type0O-PDCCH

search space corresponds to index O in Table 13-1in TS 38.213 [3].

Note 8:

Other values can be used to align with GSCN [13] as long as SSB does not overlap the RMC.
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Parameter Unit Value
Reference channel CR.2.1
TDD

Channel bandwidth MHz Defined in
test case

Subcarrier spacing kHz 30

Allocated resource blocks 24

for RMSI CORESET Noe 7

SSB and RMSI CORESET Pattern 1

multiplexing configuration

Note 7

Offset between SSB and RB 0 (Note 8)

RMSI CORESET Noe s, 7

Configuration of PDCCH Index 4

monitoring occasions for

RMSI CORESET Note 4

Number of transmitter 1

antennas

Duration of RMSI symbols 2

CORESET Note 7

DCI Format Note 1 Note 2

Aggregation level CCE 8

DMRS precoder 6

granularity

REG bundle size 6

Mapping from REG to Distributed

CCE

Cell ID Note 5

Payload (without CRC) bits Note 6

Note 1:  DCI formats are defined in TS 38.212.

Note 2:  DCI format shall depend upon the test configuration.

Note 3:  The offset is defined with respect to the subcarrier spacing of the CORESET from the smallest RB index of
RMSI CORESET to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH
block.

Note 4:  The configuration of PDCCH monitoring occasions for RMSI CORESET is defined in Table 13-11 in
TS 38.213 [3].

Note 5:  Cell ID shall depend upon the test configuration.

Note 6:  Payload size shall depend upon the test configuration.

Note 7:  The configuration of set of resource blocks and slot symbols of control resource set for Type0-PDCCH
search space corresponds to index 0 in Table 13-6 in TS 38.213 [3].

Note 8:  Other values can be used to align with GSCN [13] as long as SSB does not overlap the RMC.
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Table A.3.1.2.2-3: RMSI CORESET Reference Channel for TDD with SCS=120KHz

Parameter Unit Value

Reference channel CR.3.1 CR.3.2
TDD TDD

Channel bandwidth MHz 100 100

Subcarrier spacing kHz 120 120

Allocated resource blocks 24 Noe 7 48 Note 9

for RMSI CORESET

SSB and RMSI Pattern 1 Pattern 1

CORESET multiplexing Note 7 Note 9

configuration

Offset between SSB and RB 0 (Note 8) | 0 (Note 8)

RMSl CORESET Note 3 Note 7 Note 9

Configuration of PDCCH Index 4 Index 4

monitoring occasions for

RMSI CORESET Note 4

Number of transmitter 1 1

antennas

Duration of RMSI symbols 2 Note 7 2 Note9

CORESET

DCI Format Note 1 Note 2 Note 2

Aggregation level CCE 8 8

DMRS precoder 6 6

granularity

REG bundle size 6 6

Mapping from REG to Distributed | Distributed

CCE

Cell ID Note 5 Note 5

Payload (without CRC) bits Note 6 Note 6

Note 1:
Note 2:
Note 3:

DCI formats are defined in TS 38.212.
DCI format shall depend upon the test configuration.
The offset is defined with respect to the subcarrier spacing of the CORESET from the smallest RB index of

RMSI CORESET to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH

block.
Note 4:
TS 38.213 [3].
Note 5:
Note 6:
Note 7:

Cell ID shall depend upon the test configuration.
Payload size shall depend upon the test configuration.
The configuration of set of resource blocks and slot symbols of control resource set for Type0-PDCCH

search space corresponds to index 0 in Table 13-8 in TS 38.213 [3].

Note 8:
Note 9:

search space corresponds to index 2 in Table 13-10in TS 38.213 [3].

The configuration of PDCCH monitoring occasions for RMSI CORESET is defined in Table 13-12 in

Other values can be used to align with GSCN [13] as long as SSB does not overlap the RMC.
The configuration of set of resource blocks and slot symbols of control resource set for Type0-PDCCH
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Table A.3.1.3.1-1: Control Channel RMC for FDD with SCS=15KHz

Parameter Unit Value
Reference channel CCR.1.1 CCR.1.2 CCR.1.3 CCR.14
FDD FDD FDD FDD
Channel bandwidth MHz Defined in Defined in Defined in Defined in
test case test case test case test case
Subcarrier spacing kHz 15 15 15 15
Allocated resource 24 18 24 18
blocks for CORESET
Note 3
Number of transmitter 1 1 1 1
antennas
Duration of CORESET symbols 2 2 2 2
REG bundle size 6 6 6 6
DMRS precoder Same as Same as Same as Same as
granularity REG REG REG REG
bundle size | bundle size | bundle size | bundle size
CCE to REG mapping Interleaved | Interleaved | Interleaved | Interleaved
Interleave n_shift 0 0 0 0
Interleave size 2 2 2 2
Beamforming Pre- N/A N/A N/A N/A
Coder
Aggregation level CCE 4 2 8 4
DCI formats Note 1 Note 1 Note 1 Note 1
Payload size (without bits Note 2 Note 2 Note 2 Note 2
CRC)

Note 1:  DCI format shall depend upon the test configuration.
Note 2:  Payload size shall depend upon the test configuration
Note 3:  Allocated in the resource blocks where the associated RMC is scheduled.
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A.3.1.3.2 TDD
Table A.3.1.3.2-1: Control Channel RMC for TDD with SCS=15KHz
Parameter Unit Value
Reference channel CCR.1.1 CCR.1.2 CCR.1.3 CCR.1.4
TDD TDD TDD TDD
Channel bandwidth MHz Defined in Defined in Defined in Defined in
test case test case test case test case
Subcarrier spacing kHz 15 15 15 15
Allocated resource 24 18 24 18
blocks for CORESET
Note 3
Number of transmitter 1 1 1 1
antennas
Duration of CORESET symbols 2 2 2 2
REG bundle size 6 6 6 6
Same as Same as Same as Same as
gDr'\;r?uSIa?irtf/COder REG REG REG REG
bundle size | bundle size | bundle size | bundle size
CCE to REG mapping Interleaved | Interleaved | Interleaved | Interleaved
Interleave n_shift 0 0 0 0
Interleave size 2 2 2 2
Beamforming Pre- N/A N/A N/A N/A
Coder
Aggregation level CCE 4 2 8 4
DCI formats Note 1 Note 1 Note 1 Note 1
Payload size (without bits Note 2 Note 2 Note 2 Note 2
CRC)
Note 1:  DCI format shall depend upon the test configuration.
Note 2:  Payload size shall depend upon the test configuration
Note 3:  Allocated in the resource blocks where the associated RMC is scheduled.
Table A.3.1.3.2-2: Control Channel RMC for TDD with SCS=30KHz
Parameter Unit Value
Reference channel CCR.2.1 | CCR.2.2 CCR.2.3 CCR.2.4
TDD TDD TDD TDD
Channel bandwidth MHz Defined in | Defined in | Defined in Defined in
test case | testcase | testcase test case
Subcarrier spacing kHz 30 30 30 30
Allocated resource 24 24 18 18
blocks for CORESET Note
3
Number of transmitter 1 1 1 1
antennas
Duration of CORESET symbols 2 2 2 2
REG bundle size 6 6 6 6
Same as | Same as Same as Same as
DMRS precoder REG REG REG REG
granularity bundle size| bundle bundle bundle
size size size
CCE to REG mapping Interleaved |Interleaved| Interleaved | Interleaved
Interleave n_shift 0 0 0 0
Interleave size 2 2 2 2
Beamforming Pre-Coder N/A N/A N/A N/A
Aggregation level CCE 4 8 4 2
DCI formats Note 1 Note 1 Note 1 Note 1
Payload size (without bits Note 2 Note 2 Note 2 Note 2
CRC)
Note 1:  DCI format shall depend upon the test configuration.
Note 2:  Payload size shall depend upon the test configuration.
Note 3:  Allocated in the same resource blocks where the associated RMC is scheduled.
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Table A.3.1.3.2-3: Control Channel RMC for TDD with SCS=120KHz

Parameter Unit Value
Reference channel CCR.3.1 |CCR.3.2 | CCR.3.3|CCR.3.4| CCR.35 CCR.3.6 | CCR.3.7
TDD TDD TDD TDD TDD TDD TDD
Channel bandwidth MHz 100 100 100 100 100 100 100
Subcarrier spacing kHz 120 120 120 120 120 120 120
Allocated resource blocks for 24 24 24 24 24 24 48
CORESET Note 3
Number of transmitter antennas 1 1 1 1 1 1 1
monitoringSlotPeriodicityAndOffset sl160 sl160 sl160 sl160 sl160 sl160 sl160
Note 4 0 0 80 0 0 80 0
monitoringSymbolsWithinSlot 1100000 | 0011000 | 1100000 | 1100000 | 0011000 | 1100000 | 1100000
0000000 | 0000000 | 0000000 | 0000000 | 0000000 0000000 | 0000000
Duration of CORESET slot 1 1 1 1 1 1 1
REG bundle size 6 6 6 6 6 6 6
Same as | Same as | Same as | Same as | Same as Same as | Same as
DMRS precoder granularity REG . REG REG REG REG . REG . REG
bundle size| bundle | bundle | pundle |bundle size|bundle size| bundle
size size size size
CCE to REG mapping Interleaved Inter(ljeave Inter(ljeave Inter(ljeave Interleaved | Interleaved Inter(ljeave
Interleave n_shift 0 0 0 0 0 0 0
Interleave size 2 2 2 2 2 2 2
Beamforming Pre-Coder N/A N/A N/A N/A N/A N/A N/A
Aggregation level CCE 4 4 4 8 8 8 4
DCI formats Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
Payload size (without CRC) bits Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2

Note 1:
Note 2:
Note 3:
Note 4:

DCI format shall depend upon the test configuration.

Payload size shall depend upon the test configuration.
Allocated in the same resource blocks where the associated PDSCH RMC is scheduled.
monitoringSlotPeriodicityAndOffet is set to “sl1 0” if it is specifically stated that cell(s) configured with one of the

control channel RMCs above shall transmit PDCCHs continuously.

A.3.1.4 TDD UL/DL configuration

Table A.3.1.4-1: TDD UL/DL configuration for SCS=15kHz

Parameter Unit Value
Reference channel TDDConf.1.1
referenceSubcarrierSpacing kHz 15
TDD UL/DL pattern 1 Noe?2 ‘DSUV’
S="10DL:2GP:2UL’
dl-UL- ms 4
TransmissionPeriodicity
nrofDownlinkSlots 1
nrofDownlinkSymbols 10
nrofUplinkSlot 2
nrofUplinkSymbols 2
TDD UL/DL pattern 2 Note 2 ‘D’
dl-UL- ms 1
TransmissionPeriodicity
nrofDownlinkSlots 1
nrofDownlinkSymbols 0
nrofUplinkSlot 0
nrofUplinkSymbols 0

Note 1:
Note 2:

For information

As specified in TS 38.213 [3] and TS 38.331 [2].
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Table A.3.1.4-2: TDD UL/DL configuration for SCS=30kHz

Parameter Unit Value
Reference channel TDDConf.2.1
referenceSubcarrierSpacing kHz 30
TDD UL/DL pattern 1 Note2 ‘3D1S4U’
S="6DL:4GP:4UL’
dl-UL- ms 4
TransmissionPeriodicity
nrofDownlinkSlots 3
nrofDownlinkSymbols 6
nrofUplinkSlot 4
nrofUplinkSymbols 4
TDD UL/DL pattern 2 Note2 ‘DD’
dl-UL- ms 1
TransmissionPeriodicity
nrofDownlinkSlots 2
nrofDownlinkSymbols 0
nrofUplinkSlot 0
nrofUplinkSymbols 0

Note 1:  As specified in TS 38.213 [3] and TS 38.331 [2].

Note 2:  For information

Table A.3.1.4-3: TDD UL/DL configuration for SCS=120kHz

Parameter Unit Value
Reference channel TDDConf.3.1
referenceSubcarrierSpacing kHz 120
TDD UL/DL pattern 1 Note2 ‘DDDSUV’
S="10DL:2GP:2UL’
dl-UL- ms 0.625
TransmissionPeriodicity
nrofDownlinkSlots 3
nrofDownlinkSymbols 10
nrofUplinkSlot 1
nrofUplinkSymbols 2
TDD UL/DL pattern 2 Note2 Not configured
dl-UL- ms Not configured
TransmissionPeriodicity
nrofDownlinkSlots Not configured
nrofDownlinkSymbols Not configured
nrofUplinkSlot Not configured
nrofUplinkSymbols Not configured

Note 1:  As specified in TS 38.213 [3] and TS 38.331 [2].
Note 2:  For information

A.3.2 OFDMA channel noise generator (OCNG)

A.3.2.1 Generic OFDMA Channel Noise Generator (OCNG)

The OCNG pattern is used in atest for modelling alocations of unused resources in the channel bandwidth to virtual
UEs (which are not under test). The OCNG pattern comprises PDCCH and PDSCH transmissions to the virtual UESs.
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OCNG pattern 1: Generic OCNG pattern for all unused REs

Table A.3.2.1.1-1: OP.1: Generic OCNG pattern for all unused REs

OCNG Parameters Control Region Data Region
Resource allocation Unused REs (Note 1) Unused REs (Note 2)
Channel PDCCH PDSCH
Contents Virtual UE IDs Uncorrelated pseudo random QPSK

modulated data

Antenna transmission
scheme

Same as used in PDCCH RMC

Same as used in PDSCH RMC

Subcarrier spacing

Same as used in PDCCH RMC

Same as used in PDSCH RMC

Aggregation level

Same as used in PDCCH RMC

N/A

Code rate Same as used in PDCCH RMC Same as used in PDSCH RMC
Transmit Power Same as used in PDCCH RMC Same as used in PDSCH RMC
CP length Same as used in PDCCH RMC Same as used in PDSCH RMC
Note 1: REs not used in the active CORESETs where PDCCH is scheduled for the UE under test.
Note 2:  REs not allocated to any physical channels, CORESET, SSB or any other reference signal within the
channel bandwidth of the cell, confined to BWoccupied Where specified in the test case.
A3.21.2 OCNG pattern 2: Generic OCNG pattern for all unused REs for 2A0A setup

Table A.3.2.1.2-2: OP.2: Generic OCNG pattern for all unused REs for 2A0A setup

OCNG Parameters

Control Region

Data Region

Probe

Transmitting the serving beam

Resource allocation

Unused REs (Note 1) in the symbols
where SSB/CSI-RS are not
transmitted from both the serving
beam probe and non-serving beam

Unused REs (Note 2) in the symbols where
SSBJ/CSI-RS are not transmitted from both the
serving beam probe and non-serving beam
probe.

probe.
Channel PDCCH PDSCH
Contents Virtual UE IDs Uncorrelated pseudo random QPSK

modulated data

Antenna transmission
scheme

Same as used in PDCCH RMC

Same as used in PDSCH RMC

Subcarrier spacing

Same as used in PDCCH RMC

Same as used in PDSCH RMC

Aggregation level

Same as used in PDCCH RMC

N/A

Code rate Same as used in PDCCH RMC Same as used in PDSCH RMC

Transmit Power Same as used in PDCCH RMC Same as used in PDSCH RMC

CP length Same as used in PDCCH RMC Same as used in PDSCH RMC

Note 1: REs not used in the active CORESETs where PDCCH is scheduled for the UE under test.

Note 2:  REs not allocated to any physical channels, CORESET, SSB or any other reference signal within the
channel bandwidth of the cell.

Note 3:  No OCNG is transmitted from the probe transmitting non-serving beam.
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OCNG pattern 3: Generic OCNG pattern for unused REs in the same

Table A.3.2.1.3-1: OP.3: Generic OCNG pattern for unused REs in the same BW as CORESET

OCNG Parameters Control Region Data Region
Resource allocation Unused REs (Note 1) Unused REs (Note 2)
Channel PDCCH PDSCH
Contents Virtual UE IDs Uncorrelated pseudo random QPSK

modulated data

Antenna transmission
scheme

Same as used in PDCCH RMC

Same as used in PDSCH RMC

Subcarrier spacing

Same as used in PDCCH RMC

Same as used in PDSCH RMC

Aggregation level

Same as used in PDCCH RMC

N/A

Code rate Same as used in PDCCH RMC Same as used in PDSCH RMC
Transmit Power Same as used in PDCCH RMC Same as used in PDSCH RMC
CP length Same as used in PDCCH RMC Same as used in PDSCH RMC

Note 1:  REs not used in the active CORESETs where PDCCH is scheduled for the UE under test. REs for OCNG
shall not be allocated outside the allocated bandwidth of the CORESET of the serving cell.

Note 2:  REs not allocated to any physical channels, CORESET, SSB or any other reference signal within the
allocated bandwidth of the CORESET of the serving cell. REs for OCNG shall not be allocated outside the
allocated bandwidth of the CORESET of the serving cell.

A3.2.14

OCNG pattern 4: Generic OCNG pattern for all unused REs outside SSB
slot(s)

Table A.3.2.1.4-1: OP.4: Generic OCNG pattern for all unused REs outside SSB slot(s)

OCNG Parameters Control Region Data Region
Resource allocation Unused REs (Note 1) Unused REs (Note 2)
Channel PDCCH PDSCH
Contents Virtual UE IDs Uncorrelated pseudo random QPSK

modulated data

Antenna transmission
scheme

Same as used in PDCCH RMC

Same as used in PDSCH RMC

Subcarrier spacing

Same as used in PDCCH RMC

Same as used in PDSCH RMC

Aggregation level

Same as used in PDCCH RMC

N/A

Code rate Same as used in PDCCH RMC Same as used in PDSCH RMC
Transmit Power Same as used in PDCCH RMC Same as used in PDSCH RMC
CP length Same as used in PDCCH RMC Same as used in PDSCH RMC

Note 1:  REs not used in the active CORESETs where PDCCH is scheduled for the UE under test. REs for OCNG
shall not be allocated in the slot(s) containing SSB of the respective cell.

Note 2:  REs not allocated to any physical channels, CORESET, SSB or any other reference signal within the
channel bandwidth of the cell. REs for OCNG shall not be allocated in the slot(s) containing SSB of the
respective cell.
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A.3.2.15 OCNG pattern 5: Generic OCNG pattern for unused REs in the same
bandwidth as CORESET for 2A0A setup

Table A.3.2.1.5-1: OP.5: Generic OCNG pattern for unused REs in the same BW as CORESET for

2A0A setup
OCNG Parameters Control Region | Data Region

Probe Transmitting the serving beam

Resource allocation Unused REs (Note 1) in the symbols | Unused REs (Note 2) in the symbols where
where SSB/CSI-RS are not SSBJ/CSI-RS are not transmitted from both the
transmitted from both the serving serving beam probe and non-serving beam
beam probe and non-serving beam probe.
probe.

Channel PDCCH PDSCH

Contents Virtual UE IDs Uncorrelated pseudo random QPSK

modulated data

Antenna transmission Same as used in PDCCH RMC Same as used in PDSCH RMC

scheme

Subcarrier spacing Same as used in PDCCH RMC Same as used in PDSCH RMC

Aggregation level Same as used in PDCCH RMC N/A

Code rate Same as used in PDCCH RMC Same as used in PDSCH RMC

Transmit Power Same as used in PDCCH RMC Same as used in PDSCH RMC

CP length Same as used in PDCCH RMC Same as used in PDSCH RMC

Note 1:  REs not used in the active CORESETs where PDCCH is scheduled for the UE under test. REs for OCNG
shall not be allocated outside the allocated bandwidth of the CORESET of the serving cell.

Note 2:  REs not allocated to any physical channels, CORESET, SSB or any other reference signal within the
allocated bandwidth of the CORESET of the serving cell. REs for OCNG shall not be allocated outside the
allocated bandwidth of the CORESET of the serving cell.

Note 3:  No OCNG is transmitted from the probe transmitting non-serving beam.

A.3.2.2 Void

A.3.3 Reference DRX configurations

A.3.3.1 DRX Configuration 1: DRX cycle = 40 ms and TAT =500 ms

Table A.3.3.1-1: DRX.1: DRX cycle = 40 ms and time alignment timer (TAT) =500 ms

Field Value
drx-onDurationTimer 1ms
drx-InactivityTimer 1ms
drx-RetransmissionTimerDL 1 slot
drx-RetransmissionTimerUL 1 slot
drx-LongCycleStartOffset 40 ms
shortDRX disable
TimeAlignmentTimer 500 ms
Note: This DRX configuration is applicable for NR serving cell. The DRX cycle and time alignment

timer parameters are specified in clause 6.3.2 in TS 38.331 [2]

ETSI




3GPP TS 38.133 version 15.16.0 Release 15

233

ETSI TS 138 133 V15.16.0 (2022-04)

A.3.3.2 DRX Configuration 2: DRX cycle = 640 ms and TAT = 500 ms

Table A.3.3.2-1: DRX.2: DRX cycle = 640 ms and time alignment timer (TAT) = 500 ms

Field Value
drx-onDurationTimer 1ms
drx-InactivityTimer 1ms
drx-RetransmissionTimerDL 1 slot
drx-RetransmissionTimerUL 1 slot
drx-LongCycleStartOffset 640 ms
shortDRX disable
TimeAlignmentTimer 500 ms
Note: This DRX configuration is applicable for NR serving cell. The DRX cycle and time alignment

timer parameters are specified in clause 6.3.2 in TS 38.331 [2]

A.3.3.3 DRX Configuration 3: DRX cycle = 40 ms and TAT = Infinity

Table A.3.3.3-1: DRX.3: DRX cycle =40 ms and time alignment timer (TAT) = Infinity

Field Value
drx-onDurationTimer 6 ms
drx-InactivityTimer 1ms
drx-RetransmissionTimerDL 1 slot
drx-RetransmissionTimerUL 1 slot
drx-LongCycleStartOffset 40 ms
shortDRX disable
TimeAlignmentTimer Infinity
Note: This DRX configuration is applicable for NR serving cell. The DRX cycle and time alignment

timer parameters are specified in clause 6.3.2 in TS 38.331 [2]

A.3.3.4 DRX Configuration 4. DRX cycle = 160 ms and TAT = Infinity

Table A.3.3.4-1: DRX.4: DRX cycle = 160 ms and time alignment timer (TAT) = Infinity

Field Value
drx-onDurationTimer psf2
drx-InactivityTimer psf2
drx-RetransmissionTimer Psf16
longDRX-CycleStartOffset sf160, 0
shortDRX disable
TimeAlignmentTimer Infinity
Note: This DRX configuration is applicable for E-UTRA serving cell. For further information see

clause 6.3.2 in TS 36.331 [16].
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A.3.3.5 DRX Configuration 5: DRX cycle = 320 ms and TAT = Infinity

Table A.3.3.5-1: DRX.5: DRX cycle = 320 ms and time alignment timer (TAT) = Infinity

Field Value
drx-onDurationTimer psf6
drx-InactivityTimer psf1920
drx-RetransmissionTimer psflé
longDRX-CycleStartOffset sf320, 0
shortDRX disable
TimeAlignmentTimer Infinity
Note: This DRX configuration is applicable for E-UTRA serving cell. For further information see

clause 6.3.2in TS 36.331 [16].

A.3.3.6 DRX Configuration 6: DRX cycle = 320 ms and TAT = 500 ms

Table A.3.3.6-1: DRX.6: DRX cycle = 320 ms and time alignment timer (TAT) = 500 ms

Field Value
drx-onDurationTimer 1ms
drx-InactivityTimer 1ms
drx-RetransmissionTimerDL 1 slot
drx-RetransmissionTimerUL 1 slot
drx-LongCycleStartOffset 320 ms
shortDRX disable
TimeAlignmentTimer 500 ms
Note: This DRX configuration is applicable for NR serving cell. The DRX cycle and time alignment

timer parameters are specified in clause 6.3.2 in TS 38.331 [2]

A.3.3.7 DRX Configuration 7: DRX cycle = 640 ms and TAT = Infinity

Table A.3.3.7-1: DRX.7: DRX cycle = 640 ms and time alignment timer (TAT) = Infinity

Field Value
drx-onDurationTimer 6 ms
drx-InactivityTimer 1ms
drx-RetransmissionTimerDL 1 slot
drx-RetransmissionTimerUL 1 slot
drx-LongCycleStartOffset 640 ms
shortDRX disable
TimeAlignmentTimer Infinity
Note: This DRX configuration is applicable for NR serving cell. The DRX cycle and time alignment

timer parameters are specified in clause 6.3.2 in TS 38.331 [2]
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A.3.3.8 DRX Configuration 8: DRX cycle = 320 ms and TAT = Infinity

Table A.3.3.8-1: DRX.8: DRX cycle = 320 ms and time alignment timer (TAT) = Infinity

Field Value
drx-onDurationTimer 6 ms
drx-InactivityTimer 1ms
drx-RetransmissionTimerDL 1 slot
drx-RetransmissionTimerUL 1 slot
drx-LongCycleStartOffset 320 ms
shortDRX disable
TimeAlignmentTimer Infinity
Note: This DRX configuration is applicable for NR serving cell. The DRX cycle and time alignment

timer parameters are specified in clause 6.3.2 in TS 38.331 [2]

A.3.3.9 DRX Configuration 9: DRX cycle = 40 ms and TAT =500 ms

Table A.3.3.9-1: DRX.9: DRX cycle = 40 ms and time alignment timer (TAT) = 500 ms

Field Value
drx-onDurationTimer psf2
drx-InactivityTimer psf2
drx-RetransmissionTimer psflé
longDRX-CycleStartOffset sf40, 0
shortDRX disable
TimeAlignmentTimer 500 ms
Note: This DRX configuration is applicable for E-UTRA serving cell. For further information see

clause 6.3.2in TS 36.331 [16].

A.3.3.10 DRX Configuration 10: DRX cycle = 640 ms and TAT = 500 ms

Table A.3.3.10-1: DRX.10: DRX cycle = 640 ms and time alignment timer (TAT) = 500 ms

Field Value
drx-onDurationTimer psf6
drx-InactivityTimer psf2
drx-RetransmissionTimer psfl6
longDRX-CycleStartOffset sf640, 0
shortDRX disable
TimeAlignmentTimer 500 ms
Note: This DRX configuration is applicable for E-UTRA serving cell. For further information see

clause 6.3.2 in TS 36.331 [16].
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A.3.3.11 DRX Configuration 11: DRX cycle = 20 ms and TAT = Infinity

Table A.3.3.11-1: DRX.11: DRX cycle = 20 ms and time alignment timer (TAT) = Infinity

Field Value
drx-onDurationTimer 6 ms
drx-InactivityTimer 1ms
drx-RetransmissionTimerDL 1 slot
drx-RetransmissionTimerUL 1 slot
drx-LongCycleStartOffset 20 ms
shortDRX disable
TimeAlignmentTimer Infinity
Note: This DRX configuration is applicable for NR serving cell. The DRX cycle and time alignment

timer parameters are specified in clause 6.3.2in TS 38.331 [2]

A.3.3.12 DRX Configuration 12: DRX cycle = 640 ms and TAT = Infinity

Table A.3.3.12-1: DRX.12: DRX cycle = 640 ms and time alignment timer (TAT) = Infinity

Field Value
drx-onDurationTimer psf6
drx-InactivityTimer psf2
drx-RetransmissionTimer psfl6
longDRX-CycleStartOffset sf640, 0
shortDRX disable
TimeAlignmentTimer Infinity
Note: This DRX configuration is applicable for E-UTRA serving cell. For further information see

clause 6.3.2 in TS 36.331 [16].

A.3.4 Test Cases with Different Channel Bandwidths

A.3.4.1 Test Cases with Different E-UTRA Channel Bandwidths

A3411 Introduction

In Annex A test casesinvolving E-UTRA cell(s) may be defined with different E-UTRA channel bandwidths to verify

the same type of RRM reguirement.

A.3.4.1.2 Principle of testing

If multiple test cases involving E-UTRA cell(s) are defined with different E-UTRA channel bandwidths to verify the
same type of RRM requirement that is E-UTRA channel bandwidth independent, then the UE needs to be tested with
only one channel bandwidth in each E-UTRA cell and with the same bandwidth in al the E-UTRA cells used in the test

case.
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A.3.5 Test Cases for Synchronous and Asynchronous DC
Operations

A.3.5.1 EN-DC Test Cases for Synchronous and Asynchronous EN-DC
Operations

A351.1 Introduction

This clause defines a principle which is applicable to test cases verifying RRM requirements for EN-DC operation in
synchronous and asynchronous scenarios.

In Annex A test cases may be defined in both synchronous EN-DC and asynchronous EN-DC scenarios to verify the
same type of RRM requirement.

A.3.5.1.2 Principle of Testing

If EN-DC test cases are defined in both synchronous and asynchronous EN-DC scenarios to verify the same type of
RRM requirement then the UE capable of both synchronous and asynchronous EN-DC operations needs to be tested
with one of the testsin either synchronous or asynchronous EN-DC scenarios.

A.3.6 Antenna configurations

A.3.6.1 Antenna configurations for FR1

Unless otherwise specified, NR FDD or NR TDD cellsin all RRM Test casesin AWGN propagation condition are
configured with Antenna Configuration 1x2.

A.3.6.1.1 Antenna connection for 4 Rx capable UEs

A.3.6.1.1.1 Introduction

All testsin clause A.4 and A.6 are specified for UEs supporting 2RX. In this clause, the antenna connection method for
applying 2RX tests to UES supporting 4RX antenna portsis specified. No tests are currently specified in clause A.4 or
A.6 which are applicable only to 4RX antenna ports, so 4RX capable UEs are always tested by reusing tests which were
originally specified for 2RX UEs.

A.3.6.1.1.2 Principle of testing

A3.6.1.1.2.1 Single carrier tests

For 4RX capable UEs supporting at least one band where 2RX is supported and 4RX is not supported, all single carrier
tests specified in clause A.4 and A.6 except thosein A.4.7 and A.6.7 shall be tested on any band where 2RX is
supported and 4RX is not supported with the antenna connection specified in A.3.6.1.1.2.4. For single carrier tests
specified in clause A.4.7 or A.6.7, all tests shall be tested with the antenna connection specified in A.3.6.1.1.2.4 for
bands where 2RX is supported and 4RX is not supported, and the antenna connection specified in A.3.6.1.1.2.5 for
bands where 4RX is supported.

For 4RX capable UEs which do not support any band where 2RX is supported and 4RX is hot supported, all tests
specified in clauses A.4 and A.6 shall be tested using the antenna connection specified in clause A.3.6.1.1.2.5. For radio
link monitoring tests, the SNR levels are modified according to table A.3.6.1.1.2.1-1 and table A.3.6.1.1.2.1-2.

Table A.3.6.1.1.2.1-1: Modified parameters for RLM out of sync testing with 4 RX antenna connection

Test case SNR during T3 (dB)
Test 1 | Test 2 | Test 3 | Test 4
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A4511 -18 N/A N/A N/A
A.451.3 -18 N/A N/A N/A
A4515 -18 N/A N/A N/A
A451.7 -18 N/A N/A N/A
A551.1 -18 N/A N/A N/A
A55.1.3 -18 N/A N/A N/A
A55.1.5 -18 N/A N/A N/A
A55.1.7 -18 N/A N/A N/A
A6.51.1 -18 N/A N/A N/A
A.6.5.1.3 -18 N/A N/A N/A
A.6.5.1.5 -18 N/A N/A N/A
A.6.5.1.7 -18 N/A N/A N/A
A7511 -18 N/A N/A N/A
A.75.1.3 -18 N/A N/A N/A
A.75.15 -18 N/A N/A N/A
A.751.7 -18 N/A N/A N/A

Table A.3.6.1.1.2.1-2: Modified parameters for RLM in sync single carrier testing with 4 RX antenna

connection
Test case SNR during T3 (dB) SNR during T4 (dB)
Test 1 Test 2 Test 1 Test 2
A.4.5.1.2 -18 N/A -8 N/A
A.4.5.1.4 -18 N/A -8 N/A
A.4.5.1.6 -18 N/A -8 N/A
A.4.5.1.8 -18 N/A -8 N/A
A.5.5.1.2 -18 N/A -8 N/A
A.5.5.1.4 -18 N/A -8 N/A
A.5.5.1.6 -18 N/A -8 N/A
A.5.5.1.8 -18 N/A -8 N/A
A.6.5.1.2 -18 N/A -8 N/A
A.6.5.1.4 -18 N/A -8 N/A
A.6.5.1.6 -18 N/A -8 N/A
A.6.5.1.8 -18 N/A -8 N/A
A75.1.2 -18 N/A -8 N/A
A.7.5.1.4 -18 N/A -8 N/A
A.7.5.1.6 -18 N/A -8 N/A
A.7.5.1.8 -18 N/A -8 N/A

Table A.3.6.1.1.2.1-3: Modified parameters for Beam Failure Detection and Link Recovery testing with
4 RX antenna connection

Test case

SNR for RS in set qo during T3, T4 and T5
(dB)

Test 1
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A.455.1 -15
A.4.55.2 -15
A.4.5.5.3 -15
A.4.55.4 -15
A.5.55.1 -15
A.5.55.2 -15
A.5.5.5.3 -15
A.5.5.54 -15
A.6.5.5.1 -15
A.6.5.5.2 -15
A.6.5.5.3 -15
A.6.5.5.4 -15
A.7.55.1 -15
A.7.5.5.2 -15
A.7.5.5.3 -15
A.7.55.4 -15

A.3.6.1.1.2.2 Carrier aggregation tests

All carrier aggregation tests are performed using the antenna connection in clause A.3.6.1.1.2.4 for the PCell antenna
connection if the PCell is on a band where 2RX is supported and 4RX is hot supported, or using the antenna connection
inA.3.6.1.1.2.5 for the PCell antenna connection if the PCell is on a band where 4RX is supported.

All carrier aggregation tests are performed using the antenna connection in clause A.3.6.1.1.2.4 for the SCell antenna
connection if an SCell is on band where 2RX is supported and 4RX is not supported, or using the antenna connection in
A.3.6.1.1.2.5 for the SCell antenna connection if an SCell is on a band where 4RX is supported.

A.3.6.1.1.2.3 EN-DC tests

All EN-DC tests are performed using the antenna connection in clause A.3.6.1.1.2.6 for the PCell antenna connection if
the PCell is on a band where 2RX is supported and 4RX is not supported, or using the antenna connection in
A.3.6.1.1.2.7 for the PCell antenna connection if the PCell is on a band where 4RX is supported.

All EN-DC tests are performed using the antenna connection in clause A.3.6.1.1.2.4 for the PSCell or SCell antenna
connection if an SCell is on band where 2RX is supported and 4RX is not supported, or using the antenna connection in
A.3.6.1.1.2.5 for the SCell antenna connection if an SCell or PSCell is on a band where 4RX is supported.

A3.6.1.1.2.4 Antenna connection for bands where 2RX is supported

For bands where 2RX is supported and 4RX is not supported, it is|eft to the UE declaration and antenna port
configuration to decide which 2 of the 4 Rx ports are connected with data source from system simulator. The remaining
2 RX ports shall be connected with zero input. No test parameters or requirements are modified.

A.3.6.1.1.2.5 Antenna connection for bands where 4RX is supported

For bands where 4RX is supported, all 4 RX antennas are connected with data source from system simulator. The
system simulator shall provide independent noise and fading (low correlation) for each antenna port. Except for the
modifications to radio link monitoring thresholds described in clauses A.3.6.1.1.2.1 and A.3.6.1.1.2.2, no test
parameters or requirements are modified.

A.3.6.1.1.2.6 EN-DC LTE Antenna connection for bands where 2RX is supported

For E-UTRAN bands where 2RX is supported and 4RX is not supported, it is left to the UE declaration and antenna
port configuration to decide which 2 of the 4 Rx ports are connected with data source from system simulator. The
remaining 2 RX ports shall be connected with zero input. No test parameters or requirements are modified.

A.3.6.1.1.2.7 EN-DC LTE Antenna connection for bands where 4RX is supported

For E-UTRAN bands where 4RX is supported, all 4 RX antennas are connected with data source from system
simulator. The system simulator shall provide independent noise and fading (low correlation) for each antenna port.
Except for the modificationsto radio link monitoring thresholds described in clauses A.3.8.1.2.1 and A.3.8.1.2.2 of
TS 36.133 [15], no test parameters or requirements are modified.
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A.3.6.2 Antenna configurations for FR2
Unless otherwise specified, the default Downlink Antenna Configuration for NR FR2 cellsis 1x2.

In case of Downlink Antenna Configuration 2x2 for NR FR2 cells, unless otherwise specified, the downlink signal is
transmitted over the two polarizations (V and H) of the dual polarized antenna of the test equipment.

In both cases, the downlink signal is received assuming 2 UE baseband receivers. Asthe UE istested following the
Blackbox Approach with regard to the UE Rx antennas, the exact UE Rx antenna configuration is not relevant for the
test configuration and has no impact on the test implementation.

A.3.7 EN-DC test setup
A.3.7.1 Introduction

A.3.7.2 E-UTRAN Serving Cell Parameters

A.3.7.2.1 E-UTRAN Serving Cell Parameters for Tests with NR Cell(s) in FR1

Table A.3.7.2.1-1 defines cell specific test parameters for E-UTRAN cell which can be used in EN-DC test casesor in
any test case comprising at least one E-UTRA serving cell with al NR cellsin FR1. Unless otherwise stated within the
test, all measurementsin Annex A.4 and A.5 are performed only on the NR carrier. The E-UTRA serving cell shall
configured to not interfere with NR operation and the E-UTRA serving cell signal power shall not be critical to the test
purpose.

Table A.3.7.2.1-1: E-UTRAN cell specific test parameters for tests with all NR cells in FR1

Parameter Unit E-UTRAN Cell
Duplex mode FDD or TDD
TDD special subframe configurationNo©! 6
TDD uplink-downlink configurationNoet 1
BW channel 5 MHz: NRB,c =25

10 MHz: Nre,c = 50
20 MHz: Nrs,c = 100
PDSCH parameters: 5 MHz: R.7 FDD
DL Reference Measurement ChannelNote2 10 MHz: R.3 FDD
20 MHz: R.6 FDD
5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD
PCFICH/PDCCH/PHICH parameters: 5 MHz: R.11 FDD
DL Reference Measurement ChannelNote2 10 MHz: R.6 FDD
20 MHz: R.10 FDD
5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD
OCNG PatternsNote2 5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD
5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

PBCH RA dB
PBCH RB dB
PSS _RA dB
SSS_RA dB
PCFICH_RB dB 0
PHICH_RA dB
PHICH_RB dB
PDCCH_RA dB
PDCCH_RB dB
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PDSCH_RA dB

PDSCH_RB dB

OCNG_RANotes dB

OCNG_RBNotes dB

Nochote4 dBm/15 kHz -104
Es/Noc dB 17
Es/lot dB 17
RSRP Note5 dBm/15 kHz -87
SCH_RP Note5 dBm/15 kHz -87
Ig NoteS dBm/Ch BW -59.13+10log(Nrs,c /50)
Propagation Condition AWGN
Antenna Configuration 1x2

Note 1:  Special subframe and uplink-downlink configurations are specified in table 4.2-1in TS 36.211.

Note 2: DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 respectively.

Note 3:  OCNG shall be used such that all cells are fully allocated and a constant total transmitted power
spectral density is achieved for all OFDM symbols.

Note 4: Interference from other cells and noise sources not specified in the test is assumed to be constant
over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be
fulfilled.

Note 5:  Es/lot, RSRP, SCH_RP and lo levels have been derived from other parameters for information
purposes. They are not settable parameters themselves.

A.3.7.2.2 E-UTRAN Serving Cell Parameters for Tests with NR Cell(s) in FR2

Table A.3.7.2.2-1 defines cell specific test parameters for E-UTRAN cell which can be used in EN-DC test cases or in
any test case comprising at least one E-UTRA serving cell with one or more NR cellsin FR2.

Table A.3.7.2.2-1: E-UTRAN cell specific test parameters for tests with one or more NR cells in FR2

Parameter Unit E-UTRAN Cell
Duplex mode FDD or TDD
TDD special subframe configurationNot? 6
TDD uplink-downlink configurationNotet 1
BW channel MHz 5 MHz: Nre,c = 25

10 MHz: Nrs, = 50
20 MHz: Nre,c = 100
PDSCH parameters: 5 MHz: R.7 FDD
DL Reference Measurement ChannelNote2 10 MHz: R.3 FDD
20 MHz: R.6 FDD
5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD
PCFICH/PDCCH/PHICH parameters: 5 MHz: R.11 FDD
DL Reference Measurement ChannelNote2 10 MHz: R.6 FDD
20 MHz: R.10 FDD
5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD
OCNG PatternsNote2 5 MHz: OP.20 FDD
10 MHz: OP.10 FDD
20 MHz: OP.17 FDD
5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD

PBCH_RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB 0
PCFICH_RB dB
PHICH_RA dB
PHICH_RB dB
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PDCCH_RA dB
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG_RANo®3 dB
OCNG_RBNo®3 dB

Note 1:  Special subframe and uplink-downlink configurations are specified in table 4.2-1in TS 36.211.

Note 2: DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 respectively.

Note 3:  OCNG shall be used such that all cells are fully allocated and a constant total transmitted power
spectral density is achieved for all OFDM symbols.

Note 4:  The E-UTRA signal is required only to ensure the E-UTRA link to the DUT in the EN-DC operation.
The Test System shall provide a stable and noise-free E-UTRA signal without need of precise
propagation modelling, path loss and polarization control. Further details of the E-UTRA signal
configuration are not defined as part of the cell specific test parameters, since the E-UTRA link is not
under performance verification and shall not affect the test result unless otherwise specifically stated
in the test case.

A.3.7A NR FR1-FR2 test setup

Some Test casesin clause A.7 have NR cellsin both FR1 and FR2. Unless otherwise stated within the test, the NR FR1
Cell signal isrequired only to provide alink to the UE under test. The Test System shall provide a stable and noise-free
NR FR1 signal without need of precise propagation modelling, path loss and polarization control. Further details of the
NR FR1 signal configuration are not defined as part of the cell specific test parameters, sincethe NR FR1 link is not
under performance verification and shall not affect the test result unless otherwise specifically stated in the test case.

A.3.7B Void

A.3.7C LTE-FR1/FR2 test setup

Some Test casesin clause A.5 have LTE and FR2 NR cells. Unless otherwise stated within the test, the LTE Cell signal
isrequired only to provide alink to the UE under test. The Test System shall provide a stable and noise-free LTE signal
without need of precise propagation modelling, path loss and polarization control. Further details of the LTE signal
configuration are not defined as part of the cell specific test parameters, since the LTE link is not under performance
verification and shall not affect the test result unless otherwise specifically stated in the test case.

A.3.7D NE-DC test setup
A.3.7D.1 Introduction

A.3.7D.2 E-UTRAN Serving Cell Parameters

A.3.7D.2.1 E-UTRAN Serving Cell Parameters for Tests with NR Cell(s) in FR1

The parameters are same as as specified in clause A.3.7.2.1.

A.3.7D.2.2 E-UTRAN Serving Cell Parameters for Tests with NR Cell(s) in FR2

The parameters are same as as specified in clause A.3.7.2.2.
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A.3.8 PRACH configurations

A3.8.1

This clause provides the typical PRACH configurations used for RRM test cases defined in Annex A. To note that for
other parameters not listed in this clause, either it can be derived from the set up of each test or it is subjected to RANS
specifications.

Introduction

A.3.8.2 PRACH configurations in FR1

A.3.8.2.1 FR1 PRACH configuration 1

FR1 PRACH configuration 1 in this clause provides the typical PRACH configuration for SSB-based contention based
random accessin FR1.

Table A.3.8.2.1-1: Parameters for FR1 PRACH configuration 1

Field Value Comment

prach-Configurationindex 102 10ms PRACH periodicity, and other detailed
configuration defined in table 6.3.3.2-2 and table 6.3.3.2-
3in TS 38.211 [6].
msgl1-SubcarrierSpacing Same as UL
carrier SCS
totalNumberOfRA-Preambles 48 Total number of preambles used for contention based
and contention free random access
numberOfRA-PreamblesGroupA 48 No group B.
prach-RootSequencelndex 0 Logic sequence index = 0, resulting in root sequence =
1

ssb-perRACH-OccasionAndCB-

oneFourth, n48

OneFourth: 1 SSB associated with 4 RACH occasions

PreamblesPerSSB n48: 48 contention based preambles per SSB
msgl1-FDM One One PRACH transmission occasions FDMed in one time
instance.
rsrp-ThresholdSSB RSRP_51 The actual value of the threshold is -105dBm, as defined
in TS 38.331 [2].

ra-ContentionResolutionTimer sf48 48 sub-frames

powerRampingStep dB2

preambleReceivedTargetPower dBm-120

preambleTransMax né Max number of RA preamble transmission performed
before declaring a failure is 6

ra-ResponseWindow sl10 10 slots

zeroCorrelationZoneConfig 11 N-CS configuration, Ncs = 23

Backoff Parameter Index 2 20ms, as defined in table 7.2-1in TS 38.321 [7].

Note: For further information see clause 6.3.2 in TS 38.331 [2].

A.3.8.2.2 FR1 PRACH configuration 2

FR1 PRACH configuration 2 in this clause provides the typical PRACH configuration for SSB based non-contention
based random accessin FR1.
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Table A.3.8.2.2-1: Parameters for FR1 PRACH configuration 2

Field

Value

Comment

prach-Configurationindex

102

10ms PRACH periodicity, and other detailed
configuration defined in table 6.3.3.2-2 and
table 6.3.3.2-3in TS 38.211 [6].

msgl1-SubcarrierSpacing

Same as UL carrier SCS

totalNumberOfRA-Preambles 48 Total number of preambles used for
contention based and contention free
random access
numberOfRA-PreamblesGroupA 48 No group B.
prach-RootSequencelndex 0 Logic sequence index = 0, resulting in root
sequence = 1.
ssbh-perRACH-Occasion oneFourth OneFourth: 1 SSB associated with 4 RACH
occasions
msgl-FDM One One PRACH transmission occasions
FDMed in one time instance.
powerRampingStep dB2
preambleReceivedTargetPower dBm-120
preambleTransMax n6 Max number of RA preamble transmission
performed before declaring a failure is 6
ra-ResponseWindow sl10 10 slots
zeroCorrelationZoneConfig 11 N-CS configuration, Ncs = 23
Backoff Parameter Index 2 20ms, as defined in table 7.2-1in TS 38.321

[71.

ssh-ResourcelList

ra-Preamblelndex = 50

Associated with SSB index 0. UE doesn'’t
use ssh-ResourceList and BFR-SSB-
Resource IEs at the same time. UE doesn’t
use this field if is transmitting CFRA to
convey BFR.

BFR-SSB-Resource

ra-Preamblelndex = 50

Associated with SSB index 0. UE doesn'’t
use ssh-ResourceList and BFR-SSB-
Resource IEs at the same time. UE uses
this field only if is transmitting CFRA to
convey BFR

ra-ssh-OccasionMaskindex 1 PRACH occasion index 1 is allowed
rsrp-ThresholdSSB RSRP_51 The actual value of the threshold is -

105dBm, as defined in TS 38.331 [2].
Note: For further information see clause 6.3.2 in TS 38.331 [2].

A.3.8.2.3 FR1 PRACH configuration 3

FR1 PRACH configuration 3 in this clause provides the typical PRACH configuration for CSI-RS based non-contention
based random accessin FR1.
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Table A.3.8.2.3-1: Parameters for FR1 PRACH configuration 3

Field Value Comment
prach-Configurationindex 102 10ms PRACH periodicity, and other detailed
configuration defined in table 6.3.3.2-2 and
table 6.3.3.2-3in TS 38.211 [6].
msgl1-SubcarrierSpacing Same as UL carrier SCS
totalNumberOfRA-Preambles 48 Total number of preambles used for
contention based and contention free
random access
numberOfRA-PreamblesGroupA 48 No group B.
prach-RootSequencelndex 0 Logic sequence index = 0, resulting in root
sequence = 1.
ssbh-perRACH-Occasion oneFourth OneFourth: 1 SSB associated with 4 RACH
occasions
msgl-FDM One One PRACH transmission occasions
FDMed in one time instance.
powerRampingStep dB2
preambleReceivedTargetPower dBm-120
preambleTransMax n6 Max number of RA preamble transmission
performed before declaring a failure is 6
ra-ResponseWindow sl10 10 slots
zeroCorrelationZoneConfig 11 N-CS configuration, Ncs = 23
Backoff Parameter Index 2 20ms, as defined in table 7.2-1in TS 38.321
[7].
csirs-ResourceList ra-Preambleindex = 50 Associated with CSI-RS configured
ra-OccasionList 1 RA occasions allowed corresponding to
CSI-RS
rsrp-ThresholdCSI-RS RSRP_51 The actual value of the threshold is -
105dBm, as defined in TS 38.331 [2].
Note: For further information see clause 6.3.2 in TS 38.331 [2].

A.3.8.2.4 FR1 PRACH configuration 4

FR1 PRACH configuration 4 in this clause provides the PRACH configuration for CSI-RS based non-contention based
random accessin FR1 to convey BFR.
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Table A.3.8.2.4-1: Parameters for FR1 PRACH configuration 4

Field Value Comment

prach-Configurationindex 102 10ms PRACH periodicity, and other detailed
configuration defined in table 6.3.3.2-2 and
table 6.3.3.2-3in TS 38.211 [6].
totalNumberOfRA-Preambles 48 Total number of preambles used for
contention based and contention free
random access

numberOfRA-PreamblesGroupA 48 No group B.
prach-RootSequencelndex 0 Logic sequence index = 0, resulting in root
sequence = 1.
ssb-perRACH-Occasion oneFourth OneFourth: 1 SSB associated with 4 RACH
occasions
msgl-FDM One One PRACH transmission occasions
FDMed in one time instance.

powerRampingStep dB2
preambleReceivedTargetPower dBm-120
preambleTransMax n200 Max number of RA preamble transmission

performed before declaring a failure is 200
ra-ResponseWindow sl1 1 slot
zeroCorrelationZoneConfig 11 N-CS configuration, Ncs = 93
Backoff Parameter Index 2 20ms, as defined in table 7.2-1 in

TS 38.321 [7].
BFR-CSIRS-Resource ra-Preambleindex = 50 Associated with CSI-RS configured
ra-OccasionList 1 RA occasions allowed corresponding to
CSI-RS
rsrp-ThresholdSSB RSRP_51 The actual value of the threshold is -
105dBm, as defined in TS 38.331 [2].

Note: For further information see clause 6.3.2 in TS 38.331 [2].

A.3.8.3 PRACH configurations in FR2

A.3.8.3.1 FR2 PRACH configuration 1

FR2 PRACH configuration 1 in this clause provides the typical PRACH configuration for SSB-based contention based
random access in FR2.
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Table A.3.8.3.1-1: Parameters for FR2 PRACH configuration 1

Field Value Comment
prach-Configurationindex 190 Preamble Format C2, with 10ms PRACH periodicity, and
other detailed configuration defined in table 6.3.3.2-4 in
TS 38.211 [6].
msgl1-SubcarrierSpacing Same as UL
carrier SCS
totalNumberOfRA-Preambles 48 Total number of preambles used for contention based
and contention free random access
numberOfRA-PreamblesGroupA 48 No group B.
prach-RootSequencelndex 0 Logic sequence index = 0, resulting in root sequence =
1

ssb-perRACH-OccasionAndCB-

oneFourth, n48

OneFourth: 1 SSB associated with 4 RACH occasions

PreamblesPerSSB n48: 48 contention based preambles per SSB
msgl-FDM One One PRACH transmission occasions FDMed in one time
instance.
rsrp-ThresholdSSB RSRP_51 The actual value of the threshold is -105dBm, as defined
in TS 38.331 [2].

ra-ContentionResolutionTimer sf48 48 sub-frames

powerRampingStep dB2

preambleReceivedTargetPower dBm-120

preambleTransMax n6é Max number of RA preamble transmission performed
before declaring a failure is 6

ra-ResponseWindow sl10 10 slots

zeroCorrelationZoneConfig 11 N-CS configuration, Ncs = 23

Backoff Parameter Index 2 20 ms, as defined in table 7.2-1in TS 38.321 [7].

ETSI TS 138 133 V15.16.0 (2022-04)

Note:

For further information see clause 6.3.2 in TS 38.331 [2].

A.3.8.3.2

FR2 PRACH configuration 2

FR2 PRACH configuration 2 in this clause provides the typical PRACH configuration for SSB based non-contention
based random accessin FR2.
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Table A.3.8.3.2-1: Parameters for FR2 PRACH configuration 2

Field Value Comment
prach-Configurationindex 190 Preamble Format C2, with 10ms PRACH
periodicity, and other detailed configuration
defined in table 6.3.3.2-4in TS 38.211 [6].
msgl1-SubcarrierSpacing Same as UL carrier SCS
totalNumberOfRA-Preambles 48 Total number of preambles used for
contention based and contention free
random access
numberOfRA-PreamblesGroupA 48 No group B.
prach-RootSequencelndex 0 Logic sequence index = 0, resulting in root
sequence = 1.
ssbh-perRACH-Occasion oneFourth OneFourth: 1 SSB associated with 4 RACH
occasions
msgl-FDM One One PRACH transmission occasions
FDMed in one time instance.
powerRampingStep dB2
preambleReceivedTargetPower dBm-120
preambleTransMax n6 Max number of RA preamble transmission
performed before declaring a failure is 6
ra-ResponseWindow sl10 10 slots
zeroCorrelationZoneConfig 11 N-CS configuration, Ncs = 23
Backoff Parameter Index 2 20 ms, as defined in table 7.2-1in TS
38.321 [7].
ssb-ResourceList ra-Preambleindex = 50 Associated with SSB index 0. UE doesn’t
use ssh-ResourceList and BFR-SSB-
Resource IEs at the same time. UE doesn’t
use this field if is transmitting CFRA to
convey BFR.
BFR-SSB-Resource ra-Preambleindex = 50 Associated with SSB index 0. UE doesn’t
use ssh-ResourcelList and BFR-SSB-
Resource IEs at the same time. UE uses
this field only if is transmitting CFRA to
convey BFR
ra-ssbh-OccasionMaskIndex 1 PRACH occasion index 1 is allowed
rsrp-ThresholdSSB RSRP_51 The actual value of the threshold is -
105dBm, as defined in TS 38.331 [2].
Note: For further information see clause 6.3.2 in TS 38.331 [2].

A.3.8.3.3 FR2 PRACH configuration 3

FR2 PRACH configuration 3 in this clause provides the typical PRACH configuration for CSI-RS based non-contention
based random accessin FR2.
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Table A.3.8.3.3-1: Parameters for FR2 PRACH configuration 3

Field Value Comment
prach-Configurationindex 190 Preamble Format C2, with 10ms PRACH
periodicity, and other detailed configuration
defined in table 6.3.3.2-4in TS 38.211 [6].
msgl1-SubcarrierSpacing Same as UL carrier SCS
totalNumberOfRA-Preambles 48 Total number of preambles used for
contention based and contention free
random acces
numberOfRA-PreamblesGroupA 48 No group B.
prach-RootSequencelndex 0 Logic sequence index = 0, resulting in root
sequence = 1.
ssbh-perRACH-Occasion oneFourth OneFourth: 1 SSB associated with 4 RACH
occasions
msgl-FDM One One PRACH transmission occasions
FDMed in one time instance.
powerRampingStep dB2
preambleReceivedTargetPower dBm-120
preambleTransMax n6 Max number of RA preamble transmission
performed before declaring a failure is 6
ra-ResponseWindow sl10 10 slots
zeroCorrelationZoneConfig 11 N-CS configuration, Ncs = 23
Backoff Parameter Index 2 20 ms, as defined in table 7.2-1in TS
38.321 [7].
csirs-ResourceList ra-Preambleindex = 50 Associated with CSI-RS configured
ra-OccasionList 1 RA occasions allowed corresponding to
CSI-RS
rsrp-ThresholdCSI-RS RSRP_51 The actual value of the threshold is -
105dBm, as defined in TS 38.331 [2].
Note: For further information see clause 6.3.2 in TS 38.331 [2].

A.3.8.3.4 FR2 PRACH configuration 4

FR2 PRACH configuration 4 in this clause provides the PRACH configuration for CSI-RS based non-contention based
random access in FR2 to convey BFR.
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Table A.3.8.3.4-1: Parameters for FR2 PRACH configuration 4

Field Value Comment
prach-Configurationindex 190 Preamble Format C2, with 10ms PRACH
periodicity, and other detailed configuration
defined in table 6.3.3.2-4in TS 38.211 [6].
msgl1-SubcarrierSpacing Same as UL carrier SCS
totalNumberOfRA-Preambles 48 Total number of preambles used for
contention based and contention free
random access
numberOfRA-PreamblesGroupA 48 No group B.
prach-RootSequencelndex 0 Logic sequence index = 0, resulting in root
sequence = 1.
ssbh-perRACH-Occasion oneFourth OneFourth: 1 SSB associated with 4 RACH
occasions
msgl-FDM One One PRACH transmission occasions
FDMed in one time instance.
powerRampingStep dB2
preambleReceivedTargetPower dBm-120
preambleTransMax n200 Max number of RA preamble transmission
performed before declaring a failure is 200.
ra-ResponseWindow sl40 40 slots
zeroCorrelationZoneConfig 11 N-CS configuration, Ncs = 23
Backoff Parameter Index 2 20 ms, as defined in table 7.2-1in TS
38.321 [7].
BFR-CSIRS-Resource ra-Preambleindex = 50 Associated with CSI-RS configured
ra-OccasionList 1 RA occasions allowed corresponding to
CSI-RS
rsrp-ThresholdSSB RSRP_51 The actual value of the threshold is -
105dBm, as defined in TS 38.331 [2].
Note: For further information see clause 6.3.2 in TS 38.331 [2].

A.3.9 BWP configurations

A.3.9.1 Introduction

This clause provides the typical BWP configurations used for RRM test cases defined in Annex A. For downlink BWP,
both initial BWP and dedicated BWP configurations are specified in clause A.3.9.2 and for uplink BWP, both initial
BWP and dedicated BWP configurations are specified in clause A.3.9.3. To note that for other parameters not listed in
this clause, either it can be derived from the set up of each test or it is subjected to RANS specifications.

A.3.9.2 Downlink BWP configurations

A3.9.2.1 Initial BWP

Table A.3.9.2.1-1: Downlink BWP patterns for initial BWP configuration

BWP Parameters | Unit Values
Reference BWP DLBWP.0.1 DLBWP.0.2
Starting PRB index 0 RB Noe 1
Bandwidth RB | Same as RF same as RMSI
channel defined in | CORESET
each test (CORESET #0)
defined in each
test
Note 1:  RBcis the lowest PRB index to guarantee the BWP including CORESET #0 which
is defined in Clause A.3.1.2.
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Dedicated BWP

Table A.3.9.2.2-1: Downlink BWP patterns for dedicated BWP configuration

BWP Parameters Unit Values
Reference BWP DLBWP.1.1 DLBWP.1.2 DLBWP.1.3
Starting PRB index 0 RBp Note 1 RB, Note 2
Bandwidth RB | Same as RF 25 for SSB SCS = | 25 for SSB SCS =
channel defined 15KHz, 15KHz,
in each test 51 for SSB SCS = | 51 for SSB SCS =
30KHz, 30KHz,
32 for SSB SCS = | 32 for SSB SCS =
120KHz 120KHz
48 for SSB SCS = | 48 for SSB SCS =
240KHz 240KHz
Note 1:  RBpis the lowest PRB index to guarantee the BWP not fully overlapped with SSB
PRB index (RBj, RBj+1,...., RBi+19) which is defined in Clause A.3.10.
Note 2:  RBais the lowest PRB index to guarantee the BWP including SSB PRB index
(RBj, RBj+1,...., RB3+19) which is defined in Clause A.3.10.

Uplink BWP configurations

Initial BWP

Table A.3.9.3.1-1: Uplink BWP patterns for initial BWP configuration

BWP Parameters Unit Values
Reference BWP ULBWP.0.1 ULBWP.0.2
Starting PRB index 0 RB Note 1
Bandwidth RB Same as RF same as RMSI
channel defined CORESET
in each test (CORESET #0)
defined in each
test
Note 1: RBcis same as RB¢ for DLBWP.0.2 as defined in Table A.3.9.2.1-1.

Dedicated BWP

Table A.3.9.3.2-1: Uplink BWP patterns for dedicated BWP configuration

BWP Parameters Unit Values
Reference BWP ULBWP.1.1 ULBWP.1.2 ULBWP.1.3
Starting PRB index 0 RBp Note 1 RBa Note 2
Bandwidth RB | Same as RF 25 for SSB SCS = | 25 for SSB SCS =
channel defined 15KHz, 15KHz,
in each test 51 for SSB SCS = | 51 for SSB SCS =
30KHz, 30KHz,
32 for SSB SCS = | 32 for SSB SCS =
120KHz 120KHz
48 for SSB SCS = | 48 for SSB SCS =
240KHz 240KHz
Note 1: RBbis same as RBy for DLBWP.1.2 as defined in Table A.3.9.2.2-1.
Note 2: RBais same as RBa for DLBWP.1.3 as defined in Table A.3.9.2.2-1.
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A.3.10 SSB Configurations

A.3.10.1 SSB Configurations for FR1

A.3.10.1.1 SSB pattern 1 in FR1: SSB allocation for SSB SCS=15 kHz in 10 MHz

Table A.3.10.1.1-1: SSB.1 FR1: SSB Pattern 1 for SSB SCS=15 kHz in 10 MHz channel

SSB Parameters Values
Channel bandwidth 10 MHz
SSB SCS 15 kHz
SSB periodicity (Tssg) 20 ms
Number of SSBs per SS-burst 1
SS/PBCH block index 0
Symbol numbers containing SSB No 2 2-5
Slot numbers containing SSB Note 2 0
SFN containing SSB SFN mod (max(Tsss,10ms)/10ms) =0
RB numbers containing SSB within channel BW | (RBy, RBu+1,...., RBy+1g)Note

Note 1:  RBs containing SSB can be configured in any frequency location within the cell
bandwidth according to the allowed synchronization raster defined in TS
38.104 [13].

Note 2:  These values have been derived from other parameters for information
purposes (as per TS 38.213 [3]). They are not settable parameters themselves.

A.3.10.1.2 SSB pattern 2 in FR1: SSB allocation for SSB SCS=30 kHz in 40 MHz

Table A.3.10.1.2-1: SSB.2 FR1: SSB Pattern 2 for SSB SCS=30 kHz in 40 MHz channel

SSB Parameters Values
Channel bandwidth 40 MHz
SSB SCS 30 kHz
SSB periodicity (Tssg) 20 ms
Number of SSBs per SS-burst 1
SS/PBCH block index 0
Symbol numbers containing SSB Noe 3 4-7 or 2-5Note 2
Slot numbers containing SSB Note 3 0
SFN containing SSB SFN mod (max(Tsss,10ms)/10ms) =0
RB numbers containing SSB within channel BW | (RBy, RBu+1,...., RBy+1g)Note

Note 1:  RBs containing SSB can be configured in any frequency location within the cell
bandwidth according to the allowed synchronization raster defined in
TS 38.104 [13].

Note 2:  Symbols 4-7 is chosen, if the SSB pattern Case B should be used for the current
band as indicated by Table 5.4.3.3-1 of TS 38.104 [13]; Otherwise, symbol 2-5 is
chosen.

Note 3:  These values have been derived from other parameters for information purposes
(as per TS 38.213 [3]). They are not settable parameters themselves.
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A.3.10.1.3 SSB pattern 3 in FR1: SSB allocation for SSB SCS=15 kHz in 10 MHz

Table A.3.10.1.3-1: SSB.3 FR1: SSB Pattern 3 for SSB SCS=15 kHz in 10 MHz channel

SSB Parameters Values
Channel bandwidth 10 MHz
SSB SCS 15 kHz
SSB periodicity (Tssg) 20 ms
Number of SSBs per SS-burst 2
SS/PBCH block index 0 1
Symbol numbers containing SSB Note 2 2-5 8-11
Slot numbers containing SSB Note 2 0 0
SFN containing SSB SFN mod (max(Tsss,10ms)/10ms) =0
RB numbers containing SSB within channel BW | (RBy, RByt+1,...., RBys1g)Note !

Note 1:

RBs containing SSB can be configured in any frequency location within the cell

TS 38.104 [13].
Note 2:

bandwidth according to the allowed synchronization raster defined in

These values have been derived from other parameters for information
purposes (as per TS 38.213 [3]). They are not settable parameters themselves.

A.3.10.1.4 SSB pattern 4 in FR1: SSB allocation for SSB SCS=30 kHz in 40 MHz

Table A.3.10.1.4-1: SSB.4 FR1: SSB Pattern 4 for SSB SCS=30 kHz in 40 MHz channel

SSB Parameters Values
Channel bandwidth 40 MHz
SSB SCS 30 kHz
SSB periodicity (Tssg) 20 ms
Number of SSBs per SS-burst 2
SS/PBCH block index 0 1
Symbol numbers containing SSB Noe© 3 4-7 or 2-5 Note2 8-11
Slot numbers containing SSB Note 3 0 0

SEN containing SSB

SFN mod (max(Tsss,10ms)/10ms) =0

RB numbers containing SSB within channel BW

(RBy, RB3+1,....,

RBy+19)Noe !

RBs containing SSB can be configured in any frequency location within the cell
bandwidth according to the allowed synchronization raster defined in

Symbols 4-7 is chosen, if the SSB pattern Case B should be used for the current
band as indicated by Table 5.4.3.3-1 of TS 38.104 [13]; Otherwise, symbol 2-5 is

Note 1:

TS 38.104 [13].
Note 2:

chosen.
Note 3:

These values have been derived from other parameters for information purposes
(as per TS 38.213 [3]). They are not settable parameters themselves.
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A.3.10.1.5 SSB pattern 5 in FR1: SSB allocation for SSB SCS=15 kHz starting from odd

SFN in 10 MHz

Table A.3.10.1.5-1: SSB.5 FR1: SSB Pattern 5 for SSB SCS=15 kHz in 10 MHz channel

A.3.10.1.6

Table A.3.10.1.6-1: SSB.6 FR1: SSB Pattern 6 for SSB SCS=30 kHz in 40 MHz channel

SSB Parameters Values
Channel bandwidth 10 MHz
SSB SCS 15 kHz
SSB periodicity (Tssg) 20 ms
Number of SSBs per SS-burst 1
SS/PBCH block index 0
Symbol numbers containing SSB Not 2 2-5
Slot numbers containing SSB Note 2 0

SFN containing SSB

SFN mod (max(Tsss,10ms)/10ms) = 1

RB numbers containing SSB within channel BW

(RBj, RBy+1,...., RBj+1g)Note 1

Note 1:

RBs containing SSB can be configured in any frequency location within the cell

bandwidth according to the allowed synchronization raster defined in TS

38.104 [13].
Note 2:

These values have been derived from other parameters for information

purposes (as per TS 38.213 [3]). They are not settable parameters themselves.

SSB pattern 6 in FR1: SSB allocation for SSB SCS=30 kHz starting from odd

SFN in 40 MHz

SSB Parameters

Values

Channel bandwidth 40 MHz

SSB SCS 30 kHz

SSB periodicity (Tssg) 20 ms
Number of SSBs per SS-burst 1

SS/PBCH block index 0

Symbol numbers containing SSB Noe 3 4-7 or 2-5Noe2
Slot numbers containing SSB Note 3 0

SFEN containing SSB

SFEN mod (max(Tsss,10ms)/10ms) = 1

RB numbers containing SSB within channel BW

(RBj, RBy+1,...., RBj+1g)Note 1

Note 1:

RBs containing SSB can be configured in any frequency location within the cell

bandwidth according to the allowed synchronization raster defined in

TS 38.104 [13].
Note 2:

Symbols 4-7 is chosen, if the SSB pattern Case B should be used for the current

band as indicated by Table 5.4.3.3-1 of TS 38.104 [13]; Otherwise, symbol 2-5 is

chosen.
Note 3:

These values have been derived from other parameters for information purposes

(as per TS 38.213 [3]). They are not settable parameters themselves.
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A.3.10.2 SSB Configurations for FR2

A.3.10.2.1 SSB pattern 1 in FR2: SSB allocation for SSB SCS=120 kHz in 100 MHz

Table A.3.10.2.1-1: SSB.1 FR2: SSB Pattern 1 for SSB SCS = 120 kHz in 100 MHz channel with 2 SSBs
per SS-burst

SSB Parameters Values

Channel bandwidth 100 MHz

SSB SCS 120 kHz

SSB periodicity (Tssg) 20 ms

Number of SSBs per SS-burst 2

SS/PBCH block index 0 1

Symbol numbers containing SSBs Note 2 4-7 8-11

Slot numbers containing SSB Note 2 0 0

SFN containing SSB SEN mod (max(Tsss,10ms)/10ms) = 0

RB numbers containing SSBs within channel BW (RBJ, RB+1,...., RBj+1g)Note

Note 1:  RBs containing SSB can be configured in any frequency location within the cell
bandwidth according to the allowed synchronization raster defined in TS 38.104 [13].

Note 2:  These values have been derived from other parameters for information purposes (as
per TS 38.213 [3]). They are not settable parameters themselves.

A.3.10.2.2 SSB pattern 2 in FR2: SSB allocation for SSB SCS=240 kHz in 100 MHz

Table A.3.10.2.2-1: SSB.2 FR2: SSB Pattern 2 for SSB SCS = 240 kHz in 100 MHz channel with 2 SSBs
per SS-burst

SSB Parameters Values

Channel bandwidth 100 MHz

SSB SCS 240 kHz

SSB periodicity (Tssg) 20 ms

Number of SSBs per SS-burst 2

SS/PBCH block index 0 1

Symbol numbers containing SSBs Note 2 8-11 12-13 0-1

Slot numbers containing SSB Note 2 0 0 1

SFN containing SSB SEN mod (max(Tsss,10ms)/10ms) = 0

RB numbers containing SSBs within channel BW (RBJ, RB+1,...., RBj+3g)Note

Note 1:  RBs containing SSB can be configured in any frequency location within the cell
bandwidth according to the allowed synchronization raster defined in TS 38.104 [13].

Note 2:  These values have been derived from other parameters for information purposes (as
per TS 38.213 [3]). They are not settable parameters themselves.
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A.3.10.2.3 SSB pattern 3 in FR2: SSB allocation for SSB SCS=120 kHz in 100 MHz

Table A.3.10.2.3-1: SSB.3 FR2: SSB Pattern 3 for SSB SCS =120 kHz in 100 MHz channel with 1 SSB
per SS-burst

SSB Parameters Values

Channel bandwidth 100 MHz

SSB SCS 120 kHz

SSB periodicity (Tssg) 20 ms

Number of SSBs per SS-burst 1

SS/PBCH block index 0

Symbol numbers containing SSBs N 2 4-7

Slot numbers containing SSB Note 2 0

SFN containing SSB SFN mod (max(Tsse,10ms)/10ms) =0

RB numbers containing SSBs within channel BW (RBj, RBy+1,...., RBj+19)No®e 1

Note 1:  RBs containing SSB can be configured in any frequency location within the cell
bandwidth according to the allowed synchronization raster defined in TS 38.104 [13].

Note 2:  These values have been derived from other parameters for information purposes (as
per TS 38.213 [3]). They are not settable parameters themselves.

A.3.10.2.4 SSB pattern 4 in FR2: SSB allocation for SSB SCS=240 kHz in 100 MHz

Table A.3.10.2.4-1: SSB.4 FR2: SSB Pattern 4 for SSB SCS = 240 kHz in 100 MHz channel with 1 SSB
per SS-burst

SSB Parameters Values

Channel bandwidth 100 MHz

SSB SCS 240 kHz

SSB periodicity (Tssg) 20 ms

Number of SSBs per SS-burst 1

SS/PBCH block index 0

Symbol numbers containing SSBs N 2 8-11

Slot numbers containing SSB Note 2 0

SFN containing SSB SFN mod (max(Tsse,10ms)/10ms) =0

RB numbers containing SSBs within channel BW (RBj, RBy+1,...., RB+3g)Noe 1

Note 1:  RBs containing SSB can be configured in any frequency location within the cell
bandwidth according to the allowed synchronization raster defined in TS 38.104 [13].

Note 2:  These values have been derived from other parameters for information purposes (as
per TS 38.213 [3]). They are not settable parameters themselves.

A.3.10.2.5 SSB pattern 5 in FR2: SSB allocation for SSB SCS=120 kHz in 100 MHz

Table A.3.10.2.5-1: SSB.5 FR2: SSB Pattern 5 for SSB SCS = 120 kHz in 100 MHz channel with 2 SSBs
per SS-burst

SSB Parameters Values

Channel bandwidth 100 MHz

SSB SCS 120 kHz

SSB periodicity (Tssg) 20 ms

Number of SSBs per SS-burst 2

SS/PBCH block index 2 3

Symbol numbers containing SSBs N 2 2-5 6-9

Slot numbers containing SSB Note 2 1 1

SFN containing SSB SFN mod (max(Tsse,10ms)/10ms) =0

RB numbers containing SSBs within channel BW (RBj, RBy+1,...., RBy+19)No®e 1

Note 1:  RBs containing SSB can be configured in any frequency location within the cell
bandwidth according to the allowed synchronization raster defined in TS 38.104 [13].

Note 2:  These values have been derived from other parameters for information purposes (as
per TS 38.213 [3]). They are not settable parameters themselves.
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SSB pattern 6 in FR2: SSB allocation for SSB SCS=240 kHz in 100 MHz

Table A.3.10.2.6-1: SSB.6 FR2: SSB Pattern 6 for SSB SCS = 240 kHz in 100 MHz channel with 2 SSBs

per SS-burst

SSB Parameters Values
Channel bandwidth 100 MHz
SSB SCS 240 kHz
SSB periodicity (Tssg) 20 ms
Number of SSBs per SS-burst 2
SS/PBCH block index 2 3
Symbol numbers containing SSBs Note 2 2-5 6-9
Slot numbers containing SSB Note 2 1 1

SFN containing SSB

SFN mod (max(Tsss,10ms)/10ms) =0

RB numbers containing SSBs within channel BW

(RBj, RBy+1,...., RBj+ag)Note 1

Note 1:  RBs containing SSB can be configured in any frequency location within the cell
bandwidth according to the allowed synchronization raster defined in TS 38.104 [13].
Note 2:  These values have been derived from other parameters for information purposes (as
per TS 38.213 [3]). They are not settable parameters themselves.
A.3.10.2.7 SSB pattern 7 in FR2: SSB allocation for SSB SCS=120 kHz in 100 MHz

Table A.3.10.2.7-1: SSB.7 FR2: SSB Pattern 7 for SSB SCS = 120 kHz in 100 MHz channel with 1 SSB

per SS-burst

SSB Parameters

Values

Channel bandwidth 100 MHz
SSB SCS 120 kHz
SSB periodicity (Tssg) 20 ms
Number of SSBs per SS-burst 1
SS/PBCH block index 1
Symbol numbers containing SSBs N 2 8-11
Slot numbers containing SSB Note 2 0

SFN containing SSB

SEN mod (max(Tsss,10ms)/10ms) = 0

RB numbers containing SSBs within channel BW

(RBJ, RB+1,...., RBj+1g)Note

Note 1:  RBs containing SSB can be configured in any frequency location within the cell
bandwidth according to the allowed synchronization raster defined in TS 38.104 [13].
Note 2:  These values have been derived from other parameters for information purposes (as

per TS 38.213 [3]). They are not settable parameters themselves.

A.3.10.2.8 SSB pattern 8 in FR2: SSB allocation for SSB SCS=240 kHz in 100 MHz

Table A.3.10.2.8-1: SSB.8 FR2: SSB Pattern 8 for SSB SCS = 240 kHz in 100 MHz channel with 1 SSB

per SS-burst

SSB Parameters Values
Channel bandwidth 100 MHz
SSB SCS 240 kHz
SSB periodicity (Tssg) 20 ms
Number of SSBs per SS-burst 1
SS/PBCH block index 1
Symbol numbers containing SSBs Note 2 12-13 0-1
Slot numbers containing SSB Note 2 0 1
SFN containing SSB SEN mod (max(Tsss,10ms)/10ms) = 0
RB numbers containing SSBs within channel BW (RB3, RBy+1,...., RBy+3g)Noe

Note 1:

RBs containing SSB can be configured in any frequency location within the cell

bandwidth according to the allowed synchronization raster defined in TS 38.104 [13].

Note 2:

These values have been derived from other parameters for information purposes (as
per TS 38.213 [3]). They are not settable parameters themselves.
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A.3.11 SMTC Configurations

A.3.11.1 SMTC pattern 1: SMTC period = 20 ms with SMTC duration =1 ms

Table A.3.11.1-1: SMTC.1: SMTC Pattern 1 for SMTC period = 20 ms and duration =1 ms

SMTC Parameters Values
SMTC periodicity 20 ms
SMTC offset 0ms
SMTC duration 1ms

Table A.3.11.2-1: SMTC.2: SMTC Pattern 2 for SMTC period =20 ms and duration =5 ms

A.3.11.2 SMTC pattern 2: SMTC period = 20 ms with SMTC duration =5 ms

SMTC Parameters Values
SMTC periodicity 20 ms
SMTC offset 0ms
SMTC duration 5ms

Table A.3.11.3-1: SMTC.3: SMTC Pattern 3 for SMTC period = 20 ms and duration =5 ms

A.3.11.3 SMTC pattern 3: SMTC period = 160 ms with SMTC duration =1 ms

SMTC Parameters Values
SMTC periodicity 160 ms
SMTC offset 0ms
SMTC duration 1ms

Table A.3.11.4-1: SMTC.4: SMTC Pattern 4 for SMTC period = 20 ms and duration =1 ms

A.3.11.4 SMTC pattern 4. SMTC period = 20 ms with SMTC duration =1 ms

SMTC Parameters Values
SMTC periodicity 20 ms
SMTC offset 10 ms
SMTC duration 1ms

Table A.3.11.5-1: SMTC.5: SMTC Pattern 5 for SMTC period = 20 ms and duration =5 ms

A.3.11.5 SMTC pattern 5: SMTC period = 20 ms with SMTC duration =5 ms

SMTC Parameters Values
SMTC periodicity 20 ms
SMTC offset 10 ms
SMTC duration 5ms
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A.3.11.6 SMTC pattern 6: SMTC period = 20 ms with SMTC duration =5 ms

Table A.3.11.6-1: SMTC.6: SMTC Pattern 6 for SMTC period = 20 ms and duration =5 ms

SMTC Parameters Values
SMTC periodicity 20 ms
SMTC offset 17 ms
SMTC duration 5ms

A.3.12 Test Cases with Different CC Configurations

A.3.12.1 EN-DC Test Cases with Different EN-DC Configurations

A.3.12.1.1 Introduction

In Annex A EN-DC test cases may be defined for two component carriers (CCs) as well as for more than two CCsto
verify the same RRM requirement.

A.3.12.1.2 Principle of testing

If multiple EN-DC test cases are defined for two CCs as well as for more than two CCs to verify the same type of RRM
requirement, which depends on the number of CCs, then from the UE performance point of view the test coverage can
be considered fulfilled by executing only the EN-DC test cases with the maximum number of CCsin EN-DC supported
by the UE. Otherwise if the same type of RRM requirement is independent of the number of CCs then from the UE
performance point of view the test coverage can be considered fulfilled by executing only the EN-DC test cases with
two CCsin EN-DC supported by the UE.

Editor’s: The maximum number of CCsthat can be used in FR2 testsin EN-DC would depend on the test equipment
capability.
A.3.12.2 Carrier Aggregation Test Cases with Different CA Configurations

A.3.12.2.1 Introduction

In Annex A carrier aggregation test cases may be defined for two CCs as well as for more than two CCs to verify the
same RRM requirement.

A.3.12.2.2 Principle of testing

If multiple carrier aggregation test cases are defined for two CCs as well as for more than two CCs to verify the same
RRM requirement, which depends on the number of CCs, then from the UE performance point of view the test coverage
can be considered fulfilled by executing only the CA test cases with the maximum number of CCsin CA supported by
the UE. Otherwise if the same type of RRM requirement is independent of the number of CCsthen from the UE
performance point of view the test coverage can be considered fulfilled by executing only the CA test cases with at least
two CCsin CA supported by the UE.

Editor’s: The maximum number of CCsthat can be used in FR2 testsin CA would depend on the test equipment
capability.

A.3.13 Test Cases in SA and EN-DC Operations

A.3.13.1 Introduction

This clause defines a principle which is applicable to test cases verifying RRM requirements in standalone (SA) or EN-
DC operations.
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In Annex A test cases may be defined in SA and EN-DC operations to verify the sasme RRM requirement.

Editor’ s note: this clause may need to define further for NE-DC and NR-DC test cases, which subjectsto the test cases
defined in the future.

A.3.13.2 Principle of Testing

If test cases are defined in both SA and EN-DC operations to verify the same RRM requirement then the UE capable of
both SA and EN-DC operations needs to verify that RRM requirement by performing test case(s) in either SA operation
or in EN-DC operation.

If test cases are defined in both SA and EN-DC operations to verify at least one common RRM requirement then the UE
capable of both SA and EN-DC operations needs to verify RRM requirements by performing test case(s) in either SA
operation or in EN-DC operation provided that the performed test case(s):

- verifiesthe largest number of RRM requirements and

- verifiesat least all RRM requirements covered in the test case(s), which is not performed.

A.3.13A Test Cases involving E-UTRA/FR1 and FR2 carriers

A.3.13A.1 Introduction

The following applies to UE compliant to this version of the specification when undergoing tests with amix of E-
UTRA/NR FR1 and NR FR2 carriersin clauses A.5, A.7 and A.8.

A.3.13A.2 Principle of Testing in EN-DC
For test casesin clause A.5 listed in Table A.3.13A.2-1, the following applies:

- UE does not have to passthe test case

Table A.3.13A.2-1: Test cases UE does not have to pass in current version of specification (EN-DC)

Clause Test case slogan

A.55.3.2 SCell Activation and deactivation of known SCell in FR1 for 160ms SCell
measurement cycle
A55.35 SCell Activation and deactivation of SCell in FR2

A.3.13A.3 Principle of Testing in SA
For test casesin clause A.7 listed in Table A.3.13A.3-1, the following applies:

- UE does not have to pass the test case

Table A.3.13A.3-1: Test cases UE does not have to pass in current version of specification (SA)

Clause Test case slogan
A.75.3.2 SCell Activation and deactivation for FR1+FR2 inter-band with target SCell
in FR2

A.75.6.1.2 | NRFR1- NR FR2 DL active BWP switch of PCell with non-DRX in SA

ETSI



3GPP TS 38.133 version 15.16.0 Release 15 261 ETSI TS 138 133 V15.16.0 (2022-04)

A.7.6.25 SA event triggered reporting tests for FR2 without SSB time index detection
when DRX is not used (PCell in FR1)

A.7.6.2.6 SA event triggered reporting tests for FR2 without SSB time index detection
when DRX isused (PCell in FR1)

A.7.6.2.7 SA event triggered reporting tests for FR2 with SSB time index detection
when DRX isnot used (PCell in FR1)

A.7.6.2.8 SA event triggered reporting tests for FR2 with SSB time index detection
when DRX isused (PCdll in FR1)

A.3.13A.4 Principle of Testing in E-UTRA
For test casesin clause A.8 listed in Table A.3.13A.4-1, the following applies:

- UE does not have to passthe test case.

Table A.3.13A.4-1: Test cases UE does not have to pass in current version of specification (E-UTRA)

Clause Test case slogan

A.8.4.25 NR Inter-RAT event triggered reporting tests for FR2 without SSB time
index detection when DRX is not used

A.8.4.26 NR Inter-RAT event triggered reporting tests for FR2 without SSB time
index detection when DRX is used

A.8.4.27 NR Inter-RAT event triggered reporting tests for FR2 with SSB time index
detection when DRX is not used

A.8.4.2.8 NR Inter-RAT event triggered reporting tests for FR2 with SSB time index
detection when DRX is used

A.3.13B Test Cases for EN-DC and NE-DC Operations

A.3.13B.1 Active BWP switch Test Cases for EN-DC and NE-DC Operations

A.3.13B.1.1 Introduction

This clause defines a principle which is applicable to test cases verifying active BWP switch requirements for EN-DC
and NE-DC operations.

In Annex A test cases are defined for both EN-DC and NE-DC operations to verify the same type of RRM requirement.

A.3.13B.1.2 Principle of Testing

UE capable of both EN-DC and NE-DC operations needs to be tested with one of the testsin either EN-DC or NE-DC
operations.

A.3.13B.2 SFTD accuracy Test Cases for EN-DC and NE-DC Operations

A.3.13B.2.1 Introduction

This clause defines a principle which is applicable to test cases verifying SFTD accuracy requirements for EN-DC and
NE-DC operations.

In Annex A test cases are defined for both EN-DC and NE-DC operations to verify the same type of RRM requirement.
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A.3.13B.2.2 Principle of Testing

UE capable of both EN-DC and NE-DC operations needs to be tested with one of the testsin either EN-DC or NE-DC
operations.

A.3.14 CSI-RS configurations

A.3.14.1 FDD

Table A.3.14.1-1: CSI-RS Reference Measurement Channels for SCS=15kHz

CSI-RS.1.1 FDD

CSI-RS.1.2 FDD

CSI-RS.1.3 FDD

CSI-RS.1.4 FDD

Resource Type

periodic

periodic

aperiodic

aperiodic

Resource Set Config

nzp-CSl-ResourceSetld 0 0 0 0
repetition n.a. off off on
aperiodicTriggeringOffset n.a. n.a. 4 4
trs-Info n.a. n.a. n.a. n.a.

Resource Config

nzp-CSI-RS-Resourceld

0 for resource #0

0 for resource #0

0 for resource #0

0 for resource #0

1 for resource #1

2 for resource #2

3 for resource #3

1 for resource #1

1 for resource #1

4 for resource #4

5 for resource #5

6 for resource #6

7 for resource #7

powerControlOffset 0 0 0 0
powerControlOffsetSS db0 db0 dbo db0
scramblingID 0 0 0 0
Period (slots) slot slot10 n.a. n.a.
Offset 1 1 n.a. n.a.
- TCl.State.O0

gcl-InfoPeriodicCSI-RS TCl.State.0 TCl.State 1 n.a. n.a.
frequencyDomainAllocation 000001 0001 0001 0001
nrofPorts 2 1 1 1

firstOFDMSymbolinTimeDo
main

4 for resource #0

6 for resource #0

6 for resource #0

0 for resource #0

1 for resource #1

2 for resource #2

3 for resource #3

10 for resource #1

10 for resource #1

4 for resource #4

5 for resource #5

6 for resource #6

7 for resource #7

cdm-Type FD-CDM2 noCDM noCDM noCDM

density 1 3 3 3

startingRB 0 0 0 0

nrofRBs 276 (Note 1) 276 (Note 1) 276 (Note 1) 276 (Note 1)
Note 1:  If the configured value of PRBs is larger than the width of the corresponding BWP relevant for the test

case, the Test Equipment shall implement CSI-RS only in the width of that BWP.
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Table A.3.14.2-1: CSI-RS Reference Measurement Channels for SCS=15kHz

CSI-RS.1.1 TDD

CSI-RS.1.2TDD

CSI-RS.1.3 TDD

CSI-RS.1.4 TDD

Resource Type

periodic

periodic

aperiodic

aperiodic

Resource Set Config

nzp-CSl-ResourceSetld 0 0 0 0
repetition n.a. off off on
aperiodicTriggeringOffset n.a. n.a. 4 4
trs-Info n.a. n.a. n.a. n.a.

Resource Config

nzp-CSI-RS-Resourceld

0 for resource #0

0 for resource #0

0 for resource #0

0 for resource #0

1 for resource #1

2 for resource #2

3 for resource #3

1 for resource #1

1 for resource #1

4 for resource #4

5 for resource #5

6 for resource #6

7 for resource #7

powerControlOffset 0 0 0 0
powerControlOffsetSS db0 db0 db0 db0
scramblinglD 0 0 0 0
Period (slots) slots slot10 n.a. n.a.
Offset 1 1 n.a. n.a.
- TCl.State.O n.a.
gcl-InfoPeriodicCSI-RS TCl.State.O TCl.State. 1 n.a.
frequencyDomainAllocation 000001 0001 0001 0001
nrofPorts 2 1 1 1

firstOFDMSymbolinTimeDomain

4 for resource #0

6 for resource #0

6 for resource #0

0 for resource #0

1 for resource #1

2 for resource #2

3 for resource #3

10 for resource #1

10 for resource #1

4 for resource #4

5 for resource #5

6 for resource #6

7 for resource #7

case, the Test Equipment shall implement CSI-RS only in the width of that BWP.

cdm-Type FD-CDM2 noCDM noCDM noCDM
density 1 3 3 3

startingRB 0 0 0 0

nrofRBs 276 (Note 1) 276 (Note 1) 276 (Note 1) 276 (Note 1)
Note 1:  If the configured value of PRBs is larger than the width of the corresponding BWP relevant for the test

Table A.3.14.2-2: CSI-RS Reference Measurement Channels for SCS=30kHz

CSI-RS.2.1 TDD

CSI-RS.2.2 TDD

CSI-RS.2.3 TDD

Resource Type

periodic

periodic

aperiodic

aperiodic

Resource Set Config

nzp-CSl-ResourceSetld 0 0 0 0
repetition n.a. off off on
aperiodicTriggeringOffset n.a. n.a. 4 4
trs-Info n.a. n.a. n.a. n.a.

Resource Config

nzp-CSI-RS-Resourceld

0 for resource #0

0 for resource #0

0 for resource #0

1 for resource #1

0 for resource #0

2 for resource #2

3 for resource #3

1 for resource #1

4 for resource #4

5 for resource #5

1 for resource #1

6 for resource #6

7 for resource #7
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powerControlOffset 0 0 0 0
powerControlOffsetSS db0 db0 db0 db0
scramblingID 0 0 0 0
Period (slots) slot10 slot20 n.a. n.a.
Offset 2 2 n.a. n.a.

- TCl.State.0
gcl-InfoPeriodicCSI-RS TCl.State.0 TClState 1 n.a. n.a.
frequencyDomainAllocation 000001 0001 0001 0001
nrofPorts 2 1 1 1

firstOFDMSymbolinTimeDomain

5 for resource #0

6 for resource #0

6 for resource #0

0 for resource #0

1 for resource #1

2 for resource #2

3 for resource #3

10 for resource #1

10 for resource #1

4 for resource #4

5 for resource #5

6 for resource #6

7 for resource #7

cdm-Type FD-CDM2 noCDM noCDM noCDM

density 1 3 3 3

startingRB 0 0 0 0

nrofRBs 276 (Note 1) 276 (Note 1) 276 (Note 1) 276 (Note 1)
Note 1:  If the configured value of PRBs is larger than the width of the corresponding BWP relevant for the test case,

the Test Equipment shall implement CSI-RS only in the width of that BWP.

Table A.3.14.2-3: CSI-RS Reference Measurement Channels for SCS=120kHz

CSI-RS.3.1 TDD

CSI-RS.3.2 TDD

CSI-RS.3.3 TDD

CSI-RS.3.4 TDD

Resource Type periodic periodic aperiodic aperiodic
Resource Set Config
nzp-CSl-ResourceSetld 0 0 0 0
repetition n.a. off off on
aperiodicTriggeringOffset n.a. n.a. 4 4
trs-Info n.a. n.a. n.a. n.a.

Resource Config

nzp-CSI-RS-Resourceld

0 for resource #0

0 for resource #0

0 for resource #0

0 for resource #0

1 for resource #1

2 for resource #2

3 for resource #3

1 for resource #1

1 for resource #1

4 for resource #4

5 for resource #5

6 for resource #6

7 for resource #7

powerControlOffset 0 0 0 0
powerControlOffsetSS db0 db0 db0 db0
scramblingID 0 0 0 0
Period (slots) slot40 slot80 n.a. n.a.
Offset 8 8 n.a. n.a.
- TCl.State.0

gcl-InfoPeriodicCSI-RS TCl.State.0 TCl State 1 n.a. n.a.
frequencyDomainAllocation 000001 0001 0001 0001
nrofPorts 2 1 1 1

firstOFDMSymbolInTimeDomain

5 for resource #0

6 for resource #0

6 for resource #0

0 for resource #0

1 for resource #1

2 for resource #2

3 for resource #3

10 for resource #1

10 for resource #1

4 for resource #4

5 for resource #5

6 for resource #6

7 for resource #7
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cdm-Type FD-CDM2 noCDM noCDM noCDM
density 1 3 3 3
startingRB 0 0 0 0
nrofRBs 276 (Note 1) 276 (Note 1) 276 (Note 1) 276 (Note 1)
Note 1:  If the configured value of PRBs is larger than the width of the corresponding BWP relevant for the test
case, the Test Equipment shall implement CSI-RS only in the width of that BWP.

A.3.15 Angle of Arrival (AoA) for FR2 RRM test cases

This clause specifies the AoA setups for FR2 RRM test casesin clause A.5 and A.7. The applicable AoA setupis
defined in each test casein clause A.5and A.7.

A.3.15.1 Setup 1: Single AoA in Rx beam peak direction

Thereis only one active probe in the test. The DL signals, and noise if applicable, transmitted from the probe, are
aligned to the UE Rx beam peak direction (as defined in TS 38.101-2 [19]).

A.3.15.2 Setup 2: Single AoA in non Rx beam peak direction

A.3.15.2.1 Setup 2a: Single AoA in non Rx beam peak direction without change in

direction

Thereisonly one active probe in the test. The DL signals, and noise if applicable, transmitted from the probe, aignto a
direction (AoA) which isfrom the set of directions corresponding to the EIS spherical coverage percentile of the DUT
as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The direction (AoA) of the signals shall not be
changed between test iterations.

A.3.15.2.2 Setup 2b: Single AoA in non Rx beam peak direction with change in direction

Thereisonly one active probe in the test. The DL signals, and noise if applicable, transmitted from the probe, aignto a
direction (AoA) which isfrom the set of directions corresponding to the EIS spherical coverage percentile of the DUT
as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. For UE power class 3, the direction (AoA) of
the signals shall be changed for each test iteration (for UE power classes other than 3, thisis FFS).

A.3.15.3 Setup 3: 2 AoAs

There are 2 active probesin the test. The DL signals, and noise if applicable, transmitted from the two active probes,
aign to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of
the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The relative angular offset between
the directions (A0AS) of the 2 active probes, shall be changed for each test iteration. The applicable set of relative
angular offsets between the 2 active probesis given in Table 3.15.3-1 for each UE power class.

Editor Note: If RANS finds the changing of angular offset between the directions (AoAs) of the 2 active probes per test
iteration to be infeasible from the perspectives of EIS spherical coverage and other impacts, e.g.: testing time, then the
test setup will be revised.

Table 3.15.3-1: Set of relative angular offsets between active probes for each power class

UE Power class Relative angular offset between active probes
1 FFS
2 FES
3 30°, 60°, 90°, 120° and 150°
4 FFS
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A.3.15.4 Setup 4: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx
beam peak

A.3.15.4.1 Setup 4a: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak
without change in direction

There are 2 active probesin the test. The DL signals, and noise if applicable, are transmitted from the two active probes.
One probe is aligned to the UE Rx beam peak direction as defined in TS 38.101-2 [19]. The second isaligned to a
direction (AoA) whichisfrom the set of directions corresponding to the EIS spherical coverage percentile of the DUT
as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The direction (AoA) of the non Rx beam peak
signal shall not be changed between test iterations.

A.3.15.4.2 Setup 4b: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak
with change in direction

There are 2 active probesin the test. The DL signals, and noise if applicable, are transmitted from the two active probes.
One probe is aligned to the UE Rx beam peak direction as defined in TS 38.101-2 [19]. The second isaligned to a
direction (AoA) which isfrom the set of directions corresponding to the EIS spherical coverage percentile of the DUT
as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class.

For UE power class 3, the relative angular offset between the directions (AoAs) of the 2 active probes shall be changed
for each test iteration, within the probe alignment described above. The applicable set of relative angular offsets
between the 2 active probesis givenin Table 3.15.3-1 for each UE power class.

A.3.16 TCI State Configuration

A.3.16.1 Introduction

This clause provides the configurations for TCI states towards either SSB or CSI-RS. The TCI states defined in this
clause are configured in each test when applicable to indicate that certain DL signals are QCL'ed with the
referenceSignal configured in the TCI states.

A.3.16.2 TCI states

Table A.3.16.2-1: TCI States

Parameter TCl.State.0 TCl.State.1 TCl.State.2 TCl.State.3
tci-Stateld 1d0 Id1 Id2 1d3
gcl-Typel typeC typeC typeA typeA
gcl-Type2Notel typeD typeD typeD typeD
referenceSignal SSBO SSB1 Resource #4 in TRS | Resource #4 in TRS
resource set 1 Nowes resource set 2 Nowes

Note 1:  qcl-Type2 of typeD only where applicable. For RRM test cases, this will be only in FR2

Note 2:  referenceSignal configurations towards which the TCI states are configured are defined in a test-
specific manner.

Note 3:  Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are
specified in each test case. When a single TRS resource set is configured in a test case, it is
considered as resource set 1.

Table A.3.16.2-2: Void
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A.3.17 Configurations of CSI-RS for tracking

A.3.17.1 Configuration of CSI-RS for tracking for FR1

A.3.17.1.1 FDD

Table A.3.17.1.1-1: CSI-RS for tracking for SCS=15kHz
Parameter Unit | Value
Reference channel TRS.1.1 FDD
Bandwidth BW of Active BWpNoe 1
SCS kHz 15
E)l:s(tgll{t;cgrner index in the PRB used ko=0 for CSI-RS resource 1,2,3,4
First OFDM symbol in the slot used for lo = 5 for CSI-RS resource 1 and 3
CSI-RS lo =9 for CSI-RS resource 2 and 4
Number of CSI-RS ports (X) 1 for CSI-RS resource 1,2,3,4
CDM Type ‘No CDM'’ for CSI-RS resource 1,2,3,4
Density (p) 3 for CSI-RS resource 1,2,3,4
CSI-RS periodicity slots | 20 for CSI-RS resource 1,2,3,4

10 for CSI-RS resource 1 and 2

CSI-RS offset slots 11 for CSI-RS resource 3 and 4
EPRE ratio to SSS dB (QNote 2
TCI state TCl.State.O
Note 1: BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2:  Unless otherwise specified in the test case

Table A.3.17.1.1-2: CSI-RS for tracking for SCS=30kHz
Parameter Unit | Value
Reference channel TRS.1.2 FDD
Bandwidth BW of Active BWpPNoe1
SCS kHz | 30
g:ségll‘_tggmer index in the PRB used ko=0 for CSI-RS resource 1,2,3,4
First OFDM symbol in the slot used for lo = 5 for CSI-RS resource 1 and 3
CSI-RS lo =9 for CSI-RS resource 2 and 4
Number of CSI-RS ports (X) 1 for CSI-RS resource 1,2,3,4
CDM Type ‘No CDM' for CSI-RS resource 1,2,3,4
Density (p) 3 for CSI-RS resource 1,2,3,4
CSI-RS periodicity slots | 40 for CSI-RS resource 1,2,3,4

20 for CSI-RS resource 1 and 2

CSI-RS offset SI0tS | 51 for CSI-RS resource 3 and 4
EPRE ratio to SSS dB (QNote 2
TCI state TCl.State.0
Note 1: BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2:  Unless otherwise specified in the test case

ETSI

ETSI TS 138 133 V15.16.0 (2022-04)




3GPP TS 38.133 version 15.16.0 Release 15 268 ETSI TS 138 133 V15.16.0 (2022-04)
A.3.17.1.2 TDD

Table A.3.17.1.2-1: CSI-RS for tracking for SCS=15kHz
Parameter Unit | Value
Reference channel TRS.1.1 TDD
Bandwidth BW of Active BWpNoe1
SCS kHz 15
First subcarrier index in the PRB used _
for CSI-RS ko=0 for CSI-RS resource 1,2,3,4
First OFDM symbol in the slot used for lo = 5 for CSI-RS resource 1 and 3
CSI-RS lo =9 for CSI-RS resource 2 and 4
Number of CSI-RS ports (X) 1 for CSI-RS resource 1,2,3,4
CDM Type ‘No CDM' for CSI-RS resource 1,2,3,4
Density (p) 3 for CSI-RS resource 1,2,3,4
CSI-RS periodicity slots | 20 for CSI-RS resource 1,2,3,4

10 for CSI-RS resource 1 and 2

CSI-RS offset slots 11 for CSI-RS resource 3 and 4
EPRE ratio to SSS dB (QNote 2
TCI state TCl.State.0
Note 1 BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2:  Unless otherwise specified in the test case

Table A.3.17.1.2-2: CSI-RS for tracking for SCS=30kHz
Parameter Unit | Value
Reference channel TRS.1.2 TDD
Bandwidth BW of Active BWpPNoe1
SCS kHz 30
First subcarrier index in the PRB used _
for CSI-RS ko=0 for CSI-RS resource 1,2,3,4
First OFDM symbol in the slot used for lo = 5 for CSI-RS resource 1 and 3
CSI-RS lo =9 for CSI-RS resource 2 and 4
Number of CSI-RS ports (X) 1 for CSI-RS resource 1,2,3,4
CDM Type ‘No CDM'’ for CSI-RS resource 1,2,3,4
Density (p) 3 for CSI-RS resource 1,2,3,4
CSI-RS periodicity slots | 40 for CSI-RS resource 1,2,3,4

20 for CSI-RS resource 1 and 2

CSI-RS offset slots 21 for CSI-RS resource 3 and 4
EPRE ratio to SSS dB (QNote 2
TCI state TCl.State.0
Note 1: BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2:  Unless otherwise specified in the test case
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A.3.17.2 Configuration of CSI-RS for tracking for FR2

A.3.17.2.1 TDD

Table A.3.17.2.1-1: CSI-RS for tracking for SCS=120kHz Set 1
Parameter Unit | Value
Reference channel TRS.2.1 TDD
Bandwidth BW of Active BWPNoe 1,3
SCS kHz | 120
E)l:s(tgll{t;cgrner index in the PRB used ko=0 for CSI-RS resource 1,2,3,4
First OFDM symbol in the slot used for lo = 1 for CSI-RS resource 1 and 3
CSI-RS lo = 5 for CSI-RS resource 2 and 4
Number of CSI-RS ports (X) 1 for CSI-RS resource 1,2,3,4
CDM Type ‘No CDM'’ for CSI-RS resource 1,2,3,4
Density (p) 3 for CSI-RS resource 1,2,3,4
CSI-RS periodicity slots | 80 for CSI-RS resource 1,2,3,4

40 for CSI-RS resource 1 and 2
CSI-RS offset SI0tS | 41 for CSI-RS resource 3 and 4
EPRE ratio to SSS dB (QNote 2
TCI state TCl.State.0
Note 1: BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2:  Unless otherwise specified in the test case
Note 3:  If active BWP is larger than 52RBs, BW of TRS is configured as 52RBs. Otherwise, same as active
BWP size.

Table A.3.17.2.1-2: CSI-RS for tracking for SCS=120kHz Set 2
Parameter Unit | Value
Reference channel TRS.2.2 TDD
Bandwidth BW of Active BWPNoe 1.3
SCS kHz | 120
g:ségll‘_tggmer index in the PRB used ko=0 for CSI-RS resource 1,2,3,4
First OFDM symbol in the slot used for lo = 2 for CSI-RS resource 1 and 3
CSI-RS lo = 6 for CSI-RS resource 2 and 4
Number of CSI-RS ports (X) 1 for CSI-RS resource 1,2,3,4
CDM Type ‘No CDM' for CSI-RS resource 1,2,3,4
Density (p) 3 for CSI-RS resource 1,2,3,4
CSI-RS periodicity slots | 80 for CSI-RS resource 1,2,3,4

40 for CSI-RS resource 1 and 2

CSI-RS offset SI0tS | 41 for CSI-RS resource 3 and 4
EPRE ratio to SSS dB (QNote 2
TCI state TCl.State.1
Note 1: BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases

Note 2:
Note 3:
BWP size.

Unless otherwise specified in the test case
If active BWP is larger than 52RBs, BW of TRS is configured as 52RBs. Otherwise, same as active

A.3.18 Additional definitions related to OTA testing for FR2 RRM

test cases

A.3.18.1 Introduction

FR2 RRM test cases are performed over the air (OTA). This clause provides additional definitions and clarifications on

the OTA measurements and metrics defined or refered in the test cases.
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A.3.18.2 PRACH Power Measurement

PRACH power is measured as EIRP(Link=Link angle, Meas=Link angl€) as defined in clause 3.1 of TS 38.101-2 [19].

A4 EN-DC tests with all NR cells in FR1
A.4.1 Void
A.4.2 Void

A.4.3 RRC_CONNECTED state mobility
A.43.1 Void

A.4.3.2 RRC Connection Mobility Control

A4321 Void

A4.3.2.2 Random Access

A43.221 Contention based random access test in FR1 for PSCell in EN-DC

A.4.3.2.2.1.1 Test Purpose and Environment

The purpose of thistest isto verify that the behavior of the random access procedure is according to the requirements
and that the PRACH power settings and timing are within specified limits. Thistest will verify the requirementsin
clause 6.2.2.2 and clause 7.1.2 in an AWGN model.

For thistest two cells are used, with the configuration of Cell 1 (E-UTRA PCell) specified in clause A.3.7.2.1 and Cell
2 configured as PSCell in FR1. Supported test parameters are shown in Table A.4.3.2.2.1.1-1. UE capable of EN-DC
with PSCell in FR1 needs to be tested by using the parametersin Table A.4.3.2.2.1.1-2.

Table A.4.3.2.2.1.1-1: Supported test configurations for contention based random access test in FR1
for PSCell in EN-DC

Config Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to be tested in one of the supported test configurations depending on UE capability

Table A.4.3.2.2.1.1-2: General test parameters for contention based random access test in FR1 for
PSCell in EN-DC

Parameter Unit Test-1 Comments
SSB Configuration Config 1,2 SSB pattern 3 in FR1 As defined in A.3.10
Config 3,4 SSB pattern 4 in FR1
Duplex Mode for Cell 2 | Config 1,2 FDD
Config 3,4 TDD
TDD Configuration Config 3,4 TDDConf.2.1
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OCNG Pattern Note 1 OCNG pattern 1 As defined in A.3.2.1.
PDSCH parametersN°¢ | Config 1,2 SR.1.1 FDD As defined in A.3.1.1.

N Config 3,4 SR.2.1 TDD
RMSI CORESET Config 1,2 CR.1.1 FDD
Reference Channel
Config 3,4 CR.2.1 TDD
Dedicated CORESET Config 1,2 CCR.1.1 FDD
Reference Channel
Config 3,4 CCR.2.1 TDD
NR RF Channel Number 1
EPRE ratio of PSS to SSS dB
EPRE ratio of PBCH_DMRS to SSS dB
EPRE ratio of PBCH to PBCH_DMRS dB
EPRE ratio of PDCCH_DMRS to SSS dB 0
EPRE ratio of PDCCH to PDCCH_DMRS dB
EPRE ratio of PDSCH_DMRS to SSS dB
EPRE ratio of PDSCH to PDSCH_DMRS dB
E /| ) dB 3 Power of SSB with index
SSB with L0 - K 0 is setto be above
index O NOC Config 1,2 dBm/15kHz -98 configured rsrp-
Config 3,4 -101 ThresholdSSB
ES/NOC dB 3
SS-RSRP Note 3 dBm/ SCS -95
E /| ) dB -17 Power of SSB with index
SSB with L e - 1is set to be below
Config 3,4 -101 ThresholdSSB
Es/Noc dB -17
SS-RSRP Note 3 dBm/ SCS -115
Note 2 Config 1,2 dBm -65.3/9.36MHz For symbols without SSB
o Config 3.4 -62.2/38.16MHz index 1
dBm/ SCS -5 As defined in clause
ss-PBCH-BlockPower 6.3.2in TS 38.331 [2].
Configured UE transmitted power ( dBm 23 As defined in clause
Povax fc) 6.2.4in TS 38.101-1.
PRACH Configuration FR1 PRACH configuration 1 As defined in A.3.8.2.
Propagation Condition - AWGN

Note 1:  OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral
density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the
presence of a DL reference measurement channel.

Note 2: SS-RSRP, Es/lot and lo levels have been derived from other parameters for information purpose. They are
not settable parameters.

Note 3:  Void

Note 4:  The DL PDSCH reference measurement channel is used in the test only when a downlink transmission
dedicated to the UE under test is required.

A.4.3.2.2.1.2 Test Requirements

Contention based random accessis triggered by not explicitly assigning a random access preamble via dedicated

signalling in the downlink.

A4.322121

Random Access Preamble Transmission

To test the UE behavior specified in Clause 6.2.2.2.1.1 the System Simulator shall receive the Random Access
Preamble which belongs to one of the Random Access Preambles associated with the SSB with index 0, which has SS-
RSRP above the configured rsrp-ThresholdSSB.
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In addition, the power applied to al preambles shall be in accordance with what is specified in Clause 6.2.2.2. The
power of the first preamble shall be -22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The
relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1.2.

A.4.3.22.1.2.2 Random Access Response Reception

To test the UE behavior specified in Clause 6.2.2.2.1.2 the System Simulator shall transmit a Random Access Response
containing a Random Access Preambl e identifier corresponding to the transmitted Random Access Preambl e after 5
preambles have been received by the System Simulator. In response to the first 4 preambles, the System Simulator shall
transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.

The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access
Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.

The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS38.321 [7],
and transmit with the calculated PRACH transmission power when the backoff time expiresif all received Random
Access Responses contain Random Access Preambl e identifiers that do not match the transmitted Random Access
Preamble.

In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The
power of the first preamble shall be -22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The
relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1.2.

A4.3.221.23 No Random Access Response Reception

To test the UE behavior specified in clause 6.2.2.2.1.3 the System Simulator shall transmit a Random Access Response
containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preambl e after 5
preambl es have been received by the System Simulator. The System Simulator shall not respond to the first 4

preambl es.

The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS38.321 [ 7],
and transmit with the calculated PRACH transmission power when the backoff time expiresif no Random Access
Response is received within the RA Response window.

In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The
power of the first preamble shall be -22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The
relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1.2.

A4.3.221.24 Receiving an UL grant for msg3 retransmission

To test the UE behavior specified in clause 6.2.2.2.1.4, the System Simulator shall provide an UL grant for msg3
retransmission following a successful Random Access Response.

The UE shall re-transmit the msg3 upon the reception of an UL grant for msg3 retransmission..

A4.3.221.25 void
A4.3.2.2.1.2.6 void
A4.3221.27 Contention Resolution Timer expiry

To test the UE behavior specified in Clause 6.2.2.2.1.6 the System Simulator shall not send a response to a msg3.
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The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS38.321 [7],
and transmit with the calculated PRACH transmission power when the backoff time expiresif the Contention
Resolution Timer expires.

A.4.3.2.2.2 Non-contention based random access test in FR1 for PSCell in EN-DC
A4.32221 Test Purpose and Environment

The purpose of thistest isto verify that the behavior of the random access procedure is according to the requirements
and that the PRACH power settings and timing are within specified limits. Thistest will verify the requirementsin
clause 6.2.2.2 and clause 7.1.2 in an AWGN model.

For thistest two cells are used, with the configuration of Cell 1 (E-UTRA PCell) specified in clause A.3.7.2.1 and Cell
2 configured as PSCell in FR1. Supported test parameters are shown in Table A.4.3.2.2.2.1-1. UE capable of EN-DC
with PSCell in FR1 needs to be tested by using the parametersin Table A.4.3.2.2.2.1-2 for SSB-based non-contention
based random access test (Test 1) and CSI-RS-based non-contention based random access test (Test 2). Test 2 isonly
applicable to UE which supports csi-RSRP-AndRSRQ-M easWithSSB or csi-RSRP-AndRSRQ-MeasWithoutSSB.

Table A.4.3.2.2.2.1-1: Supported test configurations for non-contention based random access test in
FR1 for PSCell in EN-DC

Config Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to be tested in one of the supported test configurations depending on UE capability

Table A.4.3.2.2.2.1-2: General test parameters for non-contention based random access test in FR1
for PSCell in EN-DC

Parameter Unit Test-1 Test-2 Comments
SSB Configuration Config 1,2 SSB pattern 3in SSB pattern 3in | As defined in A.3.10
FR1 FR1
Config 3,4 SSB pattern 4 in SSB pattern 4 in
FR1 FR1
CSI-RS Configuration Config 1,2 N/A CSI-RS.1.1 FDD As defined in
Config 3,4 CSI-RS.2.1 TDD A3.14
Duplex Mode for Cell 2 | Config 1,2 FDD FDD
Config 3,4 TDD TDD
TDD Configuration Config 3,4 TDDConf.2.1 TDDConf.2.1
OCNG Pattern Note 1 OCNG pattern 1 OCNG pattern 1 As defined in
A.3.2.1.
PDSCH parameters N°®¢ | Config 1,2 SR.1.1 FDD SR.1.1 FDD As defined in
N Config 3,4 SR.2.1 TDD SR.2.1 TDD A3.11.
RMSI CORESET Config 1,2 CR.1.1 TDD CR.1.1 TDD
Reference Channel
Config 3,4 CR.2.1 TDD CR.2.1 TDD
Dedicated CORESET Config 1,2 CCR.1.1 TDD CCR.1.1 TDD
Reference Channel
Config 3,4 CCR.2.1 TDD CCR.2.1 TDD
NR RF Channel Number 1 1
EPRE ratio of PSS to SSS dB
EPRE ratio of PBCH_DMRS to SSS dB
EPRE ratio of PBCH to PBCH_DMRS dB
EPRE ratio of PDCCH_DMRS to SSS dB 0 0
EPRE ratio of PDCCH to PDCCH_DMRS dB
EPRE ratio of PDSCH_DMRS to SSS dB
EPRE ratio of PDSCH to PDSCH_DMRS dB
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SSB with E /| dB 3 3 Power of SSB with
. S ot . .
index O - index O is set to be
N Config 1,2 dBm/15kHz -98 -98 above configured
oc Config 3,4 -101 -101 rsrp-ThresholdSSB
ES / N, dB 3 3
SS-RSRP Note 3 dBm/ SCS -95 -95
SSB with E /| dB -17 -17 Power of SSB with
index 1 oL o index 1 is set to be
N Config 1,2 dBm/15kHz -98 -98 below configured
° [ Config 3,4 -101 -101 rsrp-ThresholdSSB
E./N, dB -17 -17
SS-RSRP Note 3 dBm/ SCS -115 -115
Note 2 Config 1,2 dBm -65.3/9.36MHz -65.3/9.36 MHz For symbols without
ote .
lo Config 3.4 62.2/38.16MHz | -62.2/38.16MHz SSB index 1
dBm/ SCS -5 -5 As defined in clause
ss-PBCH-BlockPower 6.3.2in TS 38.331
[2].
Configured UE transmitted power ( dBm 23 23 As defined in clause
Peviax. 1 C) 6.2.4in TS 38.101-
o 1.
PRACH Configuration FR1 PRACH FR1 PRACH As defined in
configuration 2 configuration 3 A.3.8.2.
Propagation Condition - AWGN AWGN

Note 1:  OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is
achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL
reference measurement channel.

Note 2: SS-RSRP, Es/lot and lo levels have been derived from other parameters for information purpose. They are not
settable parameters.

Note 3:  Void

Note 4: The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to
the UE under test is required.

A.4.3.2.2.2.2 Test Requirements

Non-Contention based random access is triggered by explicitly assigning a random access preamble via dedicated
signalling in the downlink. In the test, the non-contention based random access procedure is not initialized for Other S|

requested from UE or beam failure recovery.

A4.3.22221

SSB-based Random Access Preamble Transmission

In Test-1, to test the UE behavior specified in Clause 6.2.2.2.2.1 for SSB-based Random A ccess Preamble tranmsision,
with the contention-free Random Access Resources and the contention-free PRACH occasions associated with SSBs
configured, the System Simulator shall receive the Random Access Preamble which has the Preamble Index associated

with the SSB with index O.

In addition, the System Simulator shall receive the Random Access Preamble on the PRACH occasion which belongs to
the PRACH occasions corresponding to the SSB with index 0, and the selected PRACH occasion shall belongs to the
PRACH occassions permitted by the restrictions given by the ra-ssh-OccasionMaskl ndex.

In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2.. The
power of the first preamble shall be -22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The
relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1.2.

A4.3.2.22.2.2

CSI-RS-based Random Access Preamble Transmission

In Test-2, to test the UE behavior specified in Clause 6.2.2.2.2.1 for CSI-RS-based Random Access Preamble
tranmsision, with the contention-free Random Access Resources and the contention-free PRACH occasions associated
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with CSI-RSs configured, the System Simulator shall receive the Random Access Preamble which has the Preamble
Index associated with the CSI-RS configured.

In addition, the System Simulator shall receive the Random Access Preamble on the PRACH occasion which belongsto
the PRACH occasions corresponding to the CSI-RS configured, and the selected PRACH occasion shall belongs to the
PRACH occassions permitted by the restrictions given by the ra-OccasionList.

In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The
power of the first preamble shall be -22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The
relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1.2.

A.4.3.2.2.2.23 Random Access Response Reception

To test the UE behavior specified in Clause 6.2.2.2.2.2 the System Simulator shall transmit a Random Access Response
containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preambl e after 5
preambl es have been received by the System Simulator. In response to the first 4 preambles, the System Simulator shall
transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.

The UE may stop monitoring for Random Access Response(s) if the Random Access Response contains a Random
Access Preamble identifier corresponding to the transmitted Random Access Preamble.

The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS38.321 [7],
and transmit with the calculated PRACH transmission power if al received Random Access Responses contain Random
Access Preamble identifiers that do not match the transmitted Random Access Preamble.

In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The
power of the first preamble shall be -22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The
relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1.2.

A4.3.2.2224 No Random Access Response Reception

To test the UE behavior specified in clause 6.2.2.2.2.3 the System Simulator shall transmit a Random Access Response
containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preambl e after 5
preambl es have been received by the System Simulator. The System Simulator shall not respond to the first 4

preambl es.

The UE shall again perform the Random Access Resource selection procedure specified in clause 5.1.2 in TS38.321 [7],
and transmit with the calculated PRACH transmission power when the backoff time expiresif no Random Access
Response is received within the RA Response window configured in RACH-ConfigCommon.

In addition, the power applied to all preambles shall be in accordance with what is specified in Clause 6.2.2.2. The
power of the first preamble shall be -22 dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-1 [18]. The
relative power applied to additional preambles shall have an accuracy specified in clause 6.3.4.3 of TS 38.101-1 [18].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Clause 7.1.2.
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A.4.3.2.3 Void

A.4.4 Timing

A.4.4.1 UE transmit timing

A4.411 NR UE Transmit Timing Test for FR1

A4411.1 Test Purpose and environment

The purpose of thistest is to verify that the UE can follow frame timing change of the connected gNodeb and that the
UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum
adjustment rate are within the specified limits. This test will verify the requirementsin clause 7.1.2. Supported test
configurations are shownin Table 4.4.1.1.1-1.

Table A.4.4.1.1.1-1: Supported test configurations for FR1 PSCell

Configuration Description

1 LTE FDD, NR FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz
LTE FDD, NR TDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz
LTE FDD, NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz
LTE TDD, NR FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz
LTE TDD, NR TDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz
LTE TDD, NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz
Note: The UE is only required to be tested in one of the supported test configurations

ol gl | WD

The test consists of E-UTRA PCell and NR PSCell. The configuration for E-UTRA isgivenin A.3.7.2.1. Table
A.4.4.1.1.1-2 defines the parameters to be configured and strength of the transmitted signals. The transmit timing is
verified by the UE transmitting SRS using the configuration defined in Table A.4.4.1.1.1-3.
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Table A.4.4.1.1.1-2: Cell Specific Test Parameters for UL Transmit Timing test

Parameter Unit Config Testl Test2 Band Group
SSB ARFCN 1,2,3,4,5,6 Freql Freql
1,4 FDD
Duplex Mode 2356 TOD
1,4 Not Applicable
TDD configuration 25 TDDConf1.1
3,6 TDDConf.2.1
14 10: Nrec = 52
BW channel MHz 2,5 10: NrB,c = 52
3,6 40: Nrs,c = 106
- ) . DLBWP.0.1
Initial BWP Configuration 1,2,3,4,5,6 ULBWP.0 1
Dedicated BWP DLBWP.1.1
Configuration 12,3456 ULBWP.1.1
DRx Cycle ms 1,2,3,4,5,6 N/A DRX.8Note5
1,4 SR.1.1 FDD

PDSCH Reference

measurement channel 2,5 SR.1.1 TDD
3,6 SR.2.1 TDD
1,4 CR.1.1 FDD
RMSI CORESET
Reference Channel 2,5 CR.1.1 TDD
3,6 CR.2.1 TDD
1,4 CCR.1.1 FDD
Dedicated CORESET 25 CCR.1.1 TDD
Reference Channel '
3,6 CCR.2.1 TDD
OCNG Patterns 1,2,3,4,5,6 OP.1
1,4 SSB.1 FR1
SSB configuration 2,5 SSB.1 FR1
3,6 SSB.2 FR1
SMTC configuration 1,2,3,4,5,6 SMTC.2
1,4 TRS.1.1 FDD
TRS configuration 2,5 TRS.1.1 TDD
3,6 TRS.1.2 TDD
PDSCH/PDCCH cHy 1245 15
subcarrier spacing 3.6 30
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EPRE ratio of PSS to
SSS
EPRE ratio of PBCH
DMRS to SSS
EPRE ratio of PBCH to
PBCH DMRS
EPRE ratio of PDCCH
DMRS to SSS
EPRE ratio of PDCCH to
PDCCH DMRS dB 1,2,3,4,5,6 0 0
EPRE ratio of PDSCH
DMRS to SSS
EPRE ratio of PDSCH to
PDSCH
EPRE ratio of OCNG
DMRS to SSS(Note 1)
EPRE ratio of OCNG to
OCNG DMRS (Note 1)
N, Notez dBm/15kHz | 1,2,3456 -08 -98
1,2,45 -98 -98
N o2 dBm/SCS 36 o o
E./I, 1,2,34,56 3 3
E./N, 1,2,3,4,5,6 3 3
SS-RSRPNote3 1,2,45 -95 -95
dBm/SCS 36 92 92
Ighote3 dBm/9.36MHz 1,2,45 -65.2 -65.2
dBm/38.1MHz 3,6 -59.2 -59.2
Propagation condition 1,2,3,4,5,6 AWGN
SRS Config 1,2,4,5 SRSConf.1Noe6 | SRSConf.3Note6
3,6 SRSConf.1No®6 | SRSConf.2Note6
Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power
spectral density is achieved for all OFDM symbols.
Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modelled as AWGN of appropriate power for N)C to be fulfilled.
Note 3: SS-RSRP and lo levels have been derived from other parameters for information purposes. They are
not settable parameters themselves.
Note 4:  SS-RSRP minimum requirements are specified assuming independent interference and noise at each
receiver antenna port.
Note 5: DRx related parameters are given in Table A.3.3.8-1
Note 6: SRS configs are given in Table A.4.4.1.1.1-3

Table A.4.4.1.1.1-3: SRS Configuration for Timing Accuracy Test

Field SRSConf.1 SRSConf.2 SRSConf.3 Comments
SRS- srs-ResourceSetld 0 0 0
ResourceSet | srs-ResourceldList 0 0 0
resourceType Periodic Periodic Periodic
Usage Codebook Codebook Codebook
SRS- SRS-Resourceld 0 0 0
Resource nrofSRS-Ports Portl Portl Portl
transmissionComb n2 n2 n2
combOffset-n2 0 0 0
cyclicShift-n2 0 0 0
resourceMapping 0 0 0
startPosition
resourceMapping nl nl nl
nrofSymbols
resourceMapping nl nl nl
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repetitionFactor
freqDomainPosition 0 0 0
freqDomainShift 0 0 0
freqHopping 14 for test 25 14 Matches
c-SRS configuration NRrB,c
1,2,45
25 for test
configuration 3,6
freqHopping 0 0 0
b-SRS
freqHopping 0 0 0
b-hop
groupOrSequenceHopping | Neither Neither Neither
resourceType Periodic Periodic Periodic
periodicityAndOffset-p sl1, 0 sl640, 5 sl320, 3 Offset to
align with
DRx
periodicity
sequenceld 0 0 0 Any 10 bit
number

A4.41.1.2

Test requirements

The test sequence shall be carried out in RRC_CONNECTED for every test case.

Following will be the test sequence for this test

1)

2)

3)

4)

5)

Set up E-UTRA PCeéll according to parameters givenin Table A.3.7.2.1-1 and setup NR PSCell according to
parametersgivenin Table A.4.4.1.1.1-1.

After connection set up with the cell, the test equipment will verify that the timing of the NR cell iswithin (Nta
+ Nra_offset)X T = Te Of the first detected path of DL SSB.

a. The Nva offset value (in T¢ units) is 25600
b. The Tevalues depend on the DL and UL SCS for which the test isbeing run and are given in Table 7.1.2-1
The test system shall adjust the timing of the DL path by values givenin Table A.4.4.1.1.2-1

Table A.4.4.1.1.2-1: Adjustment Value for DL Timing

SCS of SSB signals (kHz) Adjustment Value
Testl Test2
15 +64*64T. +32*64T.
30 +32*64T. +16*64T.

The test system shall verify that the adjustment step size and the adjustment rate shall be according to
requirements specified in Clause 7.1.2 Table 7.1.2.1-1 until the UE transmit timing offset iswithin (Nta +
N1a_offset) XTc £ Te respective to the first detected path (in time) of DL SSB. Skip this step for test 2 with DRX
configured.

The test system shall verify that the UE transmit timing offset stays within (Nta + Nta_offset) XT¢ £ Te Of the first
detected path of DL SSB. For Test 2 the UE transmit timing offset shall be verified for the first transmission in
the DRX cycle immediately after DL timing adjustment.
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A.4.4.2 UE timer accuracy

A.4.4.3 Timing advance

A.4.43.1 EN-DC FR1 timing advance adjustment accuracy

A4.43.1.1 Test Purpose and Environment

The purpose of the test isto verify UE Timing Advance adjustment delay and accuracy requirement defined in clause
7.3.

A.4.4.3.1.2 Test Parameters

Supported test configurations are shown in table A.4.4.3.1.2-1. Both timing advance adjustment delay and accuracy are
tested by using the parametersin table A.4.4.3.1.2-2, A.4.4.3.1.2-3 and A.4.4.3.1.2-4. The configuration of Cell 1 (LTE
PCell) is specified in clause A.3.7.2.1.

In al test cases, two cells are used. Cell 1 isthe PCell in the primary Timing Advance Group (pTAG) and cell 2 isthe
PSCdll isin the secondary Timing Advance Group (STAG). Each test consists of two successive time periods, with time
duration of T1 and T2 respectively. In each time period, timing advance commands for STAG are sent to the UE and
Sounding Reference Signals (SRS), as specified in table A.4.4.3.1.2-3, are sent from the UE and received by the test
equipment. By measuring the reception of the SRS, the transmit timing, and hence the timing advance adjustment
accuracy, can be measured for PSCell in STAG.

During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control
Element for STAG, as specified in clause 6.1.3.4in TS 38.321 [7]. The Timing Advance Command value shall be set to
31, which according to clause 4.2 in TS 38.213 [3] resultsin zero adjustment of the Timing Advance. In thisway, a
reference value for the timing advance for STAG used by the UE is established.

During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC
Control Elements for STAG, with Timing Advance Command val ue specified in table A.4.4.3.1.2-2. This value shall
result in changes of the timing advance for STAG used by the UE, and the accuracy of the change shall then be
measured, using the SRS sent from the UE.

As specified in clause 7.3.2.1, the UE adjustsits uplink timing at ot n+k for atiming advance command received in
slot n. This delay must be taken into account when measuring the timing advance adjustment accuracy, viathe SRS sent
from the UE.

The UE Time Alignment Timer, described in clause 5.2 in TS 38.321, shall be configured so that it does not expirein
the duration of the test.

Table A.4.4.3.1.2-1: Timing advance supported test configurations

Config Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
5 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
6 LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to be tested in one of the supported test configurations
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Table A.4.4.3.1.2-2: General test parameters for timing advance

Parameter Unit Value Comment
RF channel number Cell1:1 1 for E-UTRAN PCell
Cell 2: 2 2 for NR PSCell
Initial DL BWP DLBWP.0.1 As specified in Table A.3.9.2.1-1
Dedicated DL BWP DLBWP.1.1 As specified in Table A.3.9.2.2-1
Initial UL BWP ULBWP.0.1 As specified in Table A.3.9.3.1-1
Dedicated UL BWP ULBWP.1.1 As specified in Table A.3.9.3.2-1
Timing Advance Command 31 NtA_new=NrtA _old for the purpose of
(Ta) value during T1 establishing a reference value from

which the timing advance adjustment
accuracy can be measured during T2

Timing Advance Command 39 For 15 kHz SCS Nta_new=NTA old +
(Ta) value during T2 8192*T.
For 30 kHz SCS NTA_new=NTA_old +
4096*T.

(based on equation in clause 4.2 of
TS 38.213 [3])

T1 S 5

T2 S 5

Table A.4.4.3.1.2-3: Cell specific test parameters for timing advance

. Testl
Parameter Unit T | ™
Config 1,4 FDD
Duplex mode Config 2,3,5,6 TOD
Config 1,4 Not Applicable
TDD configuration Config 2,5 TDDConf.1.1
Config 3,6 TDDConf.2.1
Config 1,4 10: Nr,c = 52
BWchannel Config 2,5 MHz 10: NRrB,c = 52
Config 3,6 40: Nra,c = 106
Config 1,4 10: Nre,c = 52
BWP BW Config 2,5 MHz 10: Nre,c = 52
Config 3,6 40: Ngec = 106
DRx Cycle ms Not Applicable
Config 1,4 SR.1.1 FDD
szassijﬂeiiﬁtriﬂc;nel Config 2,5 SR.1.1 7DD
Config 3,6 SR2.1 TDD
Config 1,4 CR.1.1 FDD
2&2:(9?1855?:”1(9' Config 2,5 CR.1.1 TDD
Config 3,6 CR2.1 TDD
Config 1,4 CCR.1.1 FDD
Dedicated CORESET | 45 5 CCR.1.1 TDD
Reference Channel
Config 3,6 CCR.2.1 TDD
Config 1,4 TRS.1.1 FDD
TRS configuration Config 2,5 TRS.1.1 TDD
Config 3,6 TRS.1.2 TDD
OCNG Patterns OCNG pattern 1
) . Config 1,2,4,5 SSB.1 FR1
SSB Configuration Config 3.6 SSB 2 FRL
) . Config 1,2,4,5 SMTC.1 FR1
SMTC configuration Config 3.6 SMTC 2 FR1
PDSCH/PDCCH Config 1,2,4,5 KHz 15 kHz
subcarrier spacing Config 3,6 30 kHz
PUCCH/PUSCH Config 1,2,4,5 KHz 15 kHz
subcarrier spacing Config 3,6 30 kHz
EPRE ratio of PSS to SSS dB 0
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EPRE ratio of PBCH DMRS to SSS

EPRE ratio of PBCH to PBCH DMRS

EPRE ratio of PDCCH DMRS to SSS

EPRE ratio of PDCCH to PDCCH DMRS
EPRE ratio of PDSCH DMRS to SSS

EPRE ratio of PDSCH to PDSCH

EPRE ratio of OCNG DMRS to SSS(Note 1)
EPRE ratio of OCNG to OCNG DMRS (Note

1)
N, Note2 dBm/215kH 08
N Note2 Config 1,2,4,5 -98
oc Config 3,6 dBm/SCS -95
E./I, dB 3
ES/N oc dB 3
) dBm/
e Config 1,2,4,5 9.36MHz -67.57
) dBm/
Config 3,6 38.16MHz -62.58
Propagation condition - AWGN

Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral
density is achieved for all OFDM symbols.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modelled as AWGN of appropriate power for N . to be fulfilled.
Note 3:  lo levels have been derived from other parameters for information purposes. They are not settable
parameters themselves.
Table A.4.4.3.1.2-4: Sounding Reference Symbol Configuration for timing advance
Field Value Comment
c-SRS Config.1,2,4,5 12
Config 3,6 24 Frequency hopping is disabled
b-SRS 0
b-hop 0
freqDomainPosition 0 Frequency domain position of SRS
freqDomainShift 0
groupOrSequenceHopping neither No group or sequence hopping
sl5=2 for SCS | Once every 5 slots
C 15kHz
SRS-PeriodicityAndOffset SI5=4 for SCS
30kHz
pathlossReferenceRS ssb-Index=0 SS.B #O. Is used for SRS path loss
estimation
usage Codebook Codebook based UL transmission
startPosition 0 resourceMapping setting. SRS on last
nrofSymbols nl symbol of slot, and 1symbols for SRS
repetitionFactor nl without repetition.
combOffset-n2 0 transmissionComb setting
cyclicShift-n2 0
nrofSRS-Ports portl Number of antenna ports used for SRS
transmission
Note: For further information see clause 6.3.2 in TS 38.331 [2].
A.4.43.1.3 Test Requirements

The UE shall apply the signalled Timing Advance value for PSCell in sSTAG to the transmission timing at the
designated activation timei.e. k+1 dlots after the reception of the timing advance command, where k=5.
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The Timing Advance adjustment accuracy for PSCell in sSTAG shall be within the limits specified in clause 7.3.2.2.

The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.

A.4.5 Signaling characteristics

A.4.5.1 Radio link Monitoring

In the following clause, any uplink signal transmitted by the UE is used for detecting the In-/Out-of-Sync state of the
UE. In terms of measurement, the uplink signal is verified on the basis of the UE output power:

For intra-band contiguous carrier aggregation, transmit OFF power is measured as the mean power per component
carrier.

For UE with multiple transmit antennas, transmit OFF power is measured as the mean power at each transmit
connector.

- UE output power higher than Transmit OFF power -50 dBm (as defined in TS 38.101-3 [20]) means uplink
signal

- UE output power equal to or less than Transmit OFF power -50 dBm (as defined in TS 38.101-3 [20]) means no
uplink signal.

A.451.1 Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured with SSB-
based RLM RS in non-DRX mode

A45111 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects the out of sync and in sync for the purpose of
monitoring downlink radio link quality of the PSCell. Thistest will partly verify the FR1 PSCell radio link monitoring
requirementsin clause 8.1.

In the test, UE is configured to perform RLM on SSB, with detectionResource included in RadioLinkMonitoringRS set
to SSB#0 and SSB#1, and purpose set to ‘rIf’. Supported test configurations are shown in table A.4.5.1.1.1-1. Thetest
parameters are givenin TablesA.4.5.1.1.1-2, A.4.5.1.1.1-3, and A.4.5.1.1.1-4 below. There are two cells, Cell 1isthe
E-UTRAN PCadll, and Cell 2 isthe PSCell, in the test. The E-UTRAN PCell setting refersto Table A.3.7.2.1-1. The test
consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure A.4.5.1.1.1-1 shows
the variation of the downlink SNR in the active Cell 2 to emulate out-of-sync and in-sync states. Prior to the start of the
time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2. The UE shall be configured for periodic CSI
reporting with areporting periodicity of 5 ms. The UE is configured to perform inter-frequency measurements using
Gap Pattern ID #0 (40ms) in test 1.

Table A.4.5.1.1.1-1: Supported test configurations for FR1 PSCell

Configuration Description

LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to pass in one of the supported test configurations in FR1

o O] B W N| P

Table A.4.5.1.1.1-2: General test parameters for FR1 out-of-sync testing in non-DRX mode

Parameter Unit Value
Test 1
Active E-UTRA PCell Cell 1
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E-UTRA RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Config 1, 4 FDD
Config 2,3,5,6 TDD
BW channel Config 1,4 MHz 10: NRrB,c = 52
Config 2, 5 10: Nre,c = 52
Config 3, 6 40: Nrs,c = 106
DL |n|t|al BWP Config 1, 2, 3,4, 5, DLBWP.O 1
configuration 6
DL dedicated Config 1, 2, 3,4, 5,
BWP 6 DLBWP.1.1
configuration
UL |r_1|t|al BWP Config 1, 2, 3,4, 5, ULBWP.O.1
configuration 6
UL dedicated Config 1, 2, 3,4, 5,
BWP 6 ULBWP.1.1
configuration
TDD Config1, 4 Not Applicable
Configuration Config 2, 5 TDDConf.1.1
Config 3, 6 TDDConf.2.1
RMSI CORESET | Config 1,4 CR.1.1 FDD
Reference Config 2, 5 CR.1.1 TDD
Channel Config 3, 6 CR.2.1 TDD
Dedicated Config1, 4 CCR.1.3FDD
CORESET
Reference
Channel
Config 2,5 CCR.1.3TDD
Config 3, 6 CCR.2.2 TDD
SSB Config1, 4 SSB.1 FR1
Configuration Config 2, 5 SSB.1 FR1
Config 3, 6 SSB.2 FR1
SMTC Config1,2,4,5 SMTC.1
Configuration Config 3, 6 SMTC.1
PDSCH/PDCCH Config1,2,4,5 15 kHz
subcarrier Config 3, 6 30 kHz
spacing
PRACH Config1,2,4,5 Table A.3.8.2.1-1
Configuration Config 3, 6 Table A.3.8.2.1-1
SSB index assigned as RLM RS 0
OCNG parameters OP.1
CP length Normal
Correlation Matrix and Antenna 2x2 Low
Configuration
Out of sync DCI format 1-0
transmission Number of Control 2
parameters OFDM symbols
Aggregation level CCE 8
Ratio of hypothetical dB 4
PDCCH RE energy
to average SSS RE
energy
Ratio of hypothetical dB 4
PDCCH DMRS
energy to average
SSS RE energy
DMRS precoder REG bundle size
granularity
REG bundle size 6
DRX OFF
Gap pattern ID gp0
Layer 3 filtering Enabled
T310 timer ms 0
T311 timer ms 1000
N310 1
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N311 1

CSI-RS for CSI Config 1, 4 CSI-RS.1.1 FDD

reporting Config 2, 5 CSI-RS.1.1 TDD
Config 3, 6 CSI-RS.2.1 TDD

CSI-RS for Config1, 4 TRS.1.1 FDD

tracking Config 2, 5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD

Tl S 0.2

T2 S 0.48

T3 S 0.48

D1 S 0.44

Note 1:  All configurations are assigned to the UE prior to the start of time

period T1.
Note 2:  UE-specific PDCCH is not transmitted after T1 starts.
Note 3: E-UTRAN is in non-DRX mode under test.

Table A.4.5.1.1.1-3: Cell specific test parameters for FR1 (Cell 2) for out-of-sync radio link monitoring
tests in non-DRX mode

Parameter Unit Test 1
T1 [ T2 | T3
EPRE ratio of PDCCH DMRS to SSS dB 4
EPRE ratio of PDCCH to PDCCH dB 0
DMRS
EPRE ratio of PBCH DMRS to SSS dB
EPRE ratio of PBCH to PBCH DMRS dB
EPRE ratio of PSS to SSS dB
EPRE ratio of PDSCH DMRS to SSS dB 0
EPRE ratio of PDSCH to PDSCH dB
DMRS
EPRE ratio of OCNG DMRS to SSS dB
EPRE ratio of OCNG to OCNG DMRS dB
SNR on RLM- | Config1, 4 dB 1 -7 -15
RS Config 2, 5 1 -7 -15
Config 3, 6 1 -7 -15
No Config1, 4 dBm/ -98
C Config 2, 5 15 -98
Config 3, 6 kHz -98
No Config 1, 4 dBm/ -98
C Config 2, 5 SCS -98
Config 3, 6 -95
Propagation condition TDL-C 300ns 100Hz
Note 1:  OCNG shall be used such that the resources in Cell 2 are fully
allocated and a constant total transmitted power spectral density
is achieved for all OFDM symbols.
Note 2:  The signal contains PDCCH for UEs other than the device under
test as part of OCNG.
Note 3:  SNR levels correspond to the signal to noise ratio over the SSS
REs.

Table A.4.5.1.1.1-4: Measurement gap configuration for out-of-sync tests in non-DRX mode

. Test 1
Field Value
gapOffset 0

Note 1: E-UTRAN PCell and PSCell are SFN-synchronous
and frame boundary aligned. (Ensure that RLM RS
is partially overlapped with measurement gap).
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Figure A.4.5.1.1.1-1: SNR variation for out-of-sync testing

A451.1.2 Test Requirements
The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:

During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink slots
configured for CSI transmission according to the configured periodic CSI reporting.

The UE shall stop transmitting uplink signal in Cell 2 no later than time point C (D1 second after the start of the time
duration T3).

Therate of correct events observed during repeated tests shall be at least 90%.

A.451.2 Radio Link Monitoring In-sync Test for FR1 PSCell configured with SSB-
based RLM RS in non-DRX mode

A45121 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects the out of sync and in sync for the purpose of
monitoring downlink radio link quality of the PSCell. Thistest will partly verify the FR1 PSCell radio link monitoring
requirementsin clause 8.1.

In the test, UE is configured to perform RLM on SSB, with detectionResource included in RadioLinkMonitoringRS set
to SSB#0 and SSB#1, and purpose set to ‘rIf’. Supported test configurations are shown intable A.4.5.1.2.1-1. The test
parameters are given in Tables A.4.5.1.2.1-2, and A.4.5.1.2.1-3 below. There are two cells, Cell 1isthe E-UTRAN
PCell, and Cell 2 isthe PSCell, in the test. The E-UTRAN PCell setting refersto Table A.3.7.2.1-1. The test consists of
five successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.4.5.1.2.1-1 shows the
variation of the downlink SNR in the active Cell 2 to emulate out-of-sync and in-sync states. Prior to the start of the
time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2. The UE shall be configured for periodic CS|
reporting with a reporting periodicity of 5 ms.

ETSI



3GPP TS 38.133 version 15.16.0 Release 15

287 ETSI TS 138 133 V15.16.0 (2022-04)

Table A.4.5.1.2.1-1: Supported test configurations for FR1 PSCell

Configuration

Description

LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

SO0 |WIN|F

Note: T

e UE is only required to pass in one of the supported test configurations in FR1

Table A.4.5.1.2.1-2: General test parameters for FR1 in-sync testing in non-DRX mode

Parameter Unit Value
Test 1
Active E-UTRA PCell Cell 1
E-UTRA RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Config 1, 4 FDD
Config 2, 3,5, 6 TDD
BW channel Config 1,4 MHz 10: NRrB,c = 52
Config 2, 5 10: Nrs,c = 52
Config 3, 6 40: Nrs,c = 106
DL mltlal BWP Config 1, 2, 3, 4, DLBWP.0.1
configuration 5,6
DL dedicated Config 1, 2, 3, 4,
BWP configuration | 5, 6 DLEWP.1.1
UL mltlal BWP Config 1, 2, 3, 4, ULBWP.0 1
configuration 5,6
UL dedicated Config 1, 2, 3, 4,
BWP configuration | 5, 6 utBwp.1.1
TDD Configuration | Config 1, 4 Not Applicable
Config 2,5 TDDConf.1.1
Config 3, 6 TDDConf.2.1
RMSI CORESET Config 1, 4 CR.1.1 FDD
Reference Config 2, 5 CR.1.1 TDD
Channel Config 3, 6 CR.2.1 TDD
Dedicated Config 1, 4 CCR.1.1 FDD
CORESET
Reference
Channel
Config 2, 5 CCR.1.1 TDD
Config 3, 6 CCR.2.1 TDD
SSB Configuration | Config 1, 4 SSB.1 FR1
Config 2, 5 SSB.1 FR1
Config 3, 6 SSB.2 FR1
SMTC Configl,2,4,5 SMTC.1
Configuration Config 3, 6 SMTC.1
PDSCH/PDCCH Config 1, 2,4,5 15 kHz
subcarrier spacing Config 3, 6 30 kHz
PRACH Configl,2,4,5 Table
Configuration A.3.8.2.1-1
Config 3, 6 Table
A.3.8.2.1-1
SSB index assigned as RLM RS 0
OCNG parameters OP.1
CP length Normal
Correlation Matrix and Antenna 2x2 Low
Configuration
In sync DCI format 1-0
transmission Number of 2
parameters Control OFDM
symbols
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Aggregation CCE 4
level
Ratio of dB 0
hypothetical
PDCCH RE
energy to
average SSS RE
energy
Ratio of dB 0
hypothetical
PDCCH DMRS
energy to
average SSS RE
energy
DMRS precoder REG bundle
granularity size
REG bundle size 6

Out of sync DCI format 1-0
transmission Number of 2
parameters Control OFDM
symbols
Aggregation CCE 8
level
Ratio of dB 4
hypothetical
PDCCH RE
energy to
average SSS RE
energy
Ratio of dB 4
hypothetical
PDCCH DMRS
energy to
average SSS RE
energy
DMRS precoder REG bundle
granularity size
REG bundle size 6
DRX OFF
Gap pattern ID N.A.
Layer 3 filtering Enabled
T310 timer ms 1000
T311 timer ms 1000
N310 1
N311 1
CSI-RS for CSI Config1, 4 CSI-RS.1.1
reporting FDD
Config 2, 5 CSI-RS.1.1
TDD
Config 3, 6 CSI-RS.2.1
TDD
CSI-RS for Config 1, 4 TRS.1.1 FDD
tracking Config 2, 5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD
T1 S 0.2
T2 S 0.2
T3 S 0.24
T4 S 0.2
T5 5 0.88
D1 S 0.84
Note 1:  All configurations are assigned to the UE prior to the
start of time period T1.
Note 2:  UE-specific PDCCH is not transmitted after T1 starts.
Note 3:  E-UTRAN is in non-DRX mode under test.
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Table A.4.5.1.2.1-3: Cell specific test parameters for FR1 (Cell 2) for in-sync radio link monitoring
tests in non-DRX mode

Parameter Unit Test 1
TL [ T2 [ T3] T4 ] T5
EPRE ratio of PDCCH DMRS to SSS dB 0
EPRE ratio of PDCCH to PDCCH DMRS dB 0
EPRE ratio of PBCH DMRS to SSS dB
EPRE ratio of PBCH to PBCH DMRS dB
EPRE ratio of PSS to SSS dB
EPRE ratio of PDSCH DMRS to SSS dB 0
EPRE ratio of PDSCH to PDSCH DMRS dB
EPRE ratio of OCNG DMRS to SSS dB
EPRE ratio of OCNG to OCNG DMRS dB
SNR on Config1, 4 dB 1 -7 -15 | -45 1
RLM-RS Config 2, 5 1 -7 -15 | -45 1
Config 3, 6 1 -7 | -15 | -45 1
No Config 1, 4 dBm/ -98
C Config 2, 5 15 -98
Config 3, 6 kHz -98
No Config 1, 4 dBm/ -98
C Config 2, 5 SCS -98
Config 3, 6 -95
Propagation condition TDL-C 300ns 100Hz

Note 1:  OCNG shall be used such that the resources in Cell 2 are fully allocated
and a constant total transmitted power spectral density is achieved for all
OFDM symbols.

Note 2:  The signal contains PDCCH for UEs other than the device under test as
part of OCNG.

Note 3:  SNR levels correspond to the signal to noise ratio over the SSS REs.

Note 4:  The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1,
SNR2, SNR3, SNR4 and SNR5 respectively in Figure A.4.5.1.2.1-1.

Note 5:  The SNR values are specified for testing a UE which supports 2RX on at
least one band. For testing of a UE which supports 4RX on all bands, the
SNR during T3 and T4 is modified as specified in clause A.3.6.

Table A.4.5.1.2.1-4: Void

Cell 1 SNR level
SNR level - — >
SNR1
SNRE ———————————————————p»
————————————————————————————————————————————————————————————————————————— Qin
SNR2 SNR4
————————————————————————————————————————————————————————————————————————————— Qout
Cell 2 SNR level
SNR3
| | | | | | -
| [ | | \ |
A B C D E FE
- >
D1
< pat pa o s
T T2 T3 T4 15

Figure A.4.5.1.2.1-1: SNR variation for in-sync testing
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A.45.1.22 Test Requirements
The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:

During the period from time point A to time point F (D1 second after the start of time duration T5) the UE shall
transmit uplink signal at least in al uplink slots configured for CSI transmission according to the configured periodic
CSl reporting.

The rate of correct events observed during repeated tests shall be at least 90%.

A.451.3 Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured with SSB-
based RLM RS in DRX mode

A.45.13.1 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects the out of sync and in sync for the purpose of
monitoring downlink radio link quality of the PSCell when DRX is used. Thistest will partly verify the FR1 radio link
monitoring requirements in clause 8.1.

In the test, UE is configured to perform RLM on SSB, with detectionResource included in RadioLinkMonitoringRS set
to SSB#0 and SSB#1, and purpose set to ‘rlf’. Supported test configurations are shown intable A.4.5.1.3.1-1. The test
parameters are given in Tables A.4.5.1.3.1-2 and A.4.5.1.3.1-3. There are two cells, Cell 1isthe E-UTRAN PCell, and
Cell 2 isthe PSCell, in the test. The E-UTRAN PCell setting refersto Table A.3.7.2.1-1. The test consists of three
successive time periods, with time duration of T1, T2 and T3 respectively. Figure A.4.5.1.3.1-1 shows the variation of
the downlink SNR in the active Cell 2 to emulate out-of-sync and in-sync states. Prior to the start of the time duration
T1, the UE shall be fully synchronized to Cell 1 and Cell 2. The UE shall be configured for periodic CSI reporting with
areporting periodicity of 5 ms. Inthe test, DRX configuration is enabled and DRX inactivity timer has already been
expired, i.e. UE triesto decode PDCCH and to send periodic CSl during the period when On-duration timer is running.
Time aignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test.

Table A.4.5.1.3.1-1: Supported test configurations for FR1 PSCell

Configuration Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
5 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
6 LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to pass in one of the supported test configurations in FR1

Table A.4.5.1.3.1-2: General test parameters for FR1 out-of-sync testing in DRX mode

Parameter Unit Value
Test 1
Active E-UTRA PCell Cell 1
E-UTRA RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Config1, 4 FDD
Config2, 3,5, 6 TDD
BW channel Config1, 4 MHz 10: Nre,c = 52
Config 2, 5 10: Nre,c = 52
Config 3, 6 40: Nre,c = 106
DL njltlal BWP Config 1,2,3,4, 5,6 DLBWP.O.1
configuration
DL d_edlca_ted BWP | Config 1,2,3,4, 5,6 DLBWP.1.1
configuration
UL |n|t|al BWP Config 1,2,3,4, 5,6 ULBWP.O.1
configuration
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UL dedicated BWP

Config 1,2,3,4, 5,6

’ - ULBWP.1.1
configuration
TDD Configuration | Config 1, 4 Not Applicable
Config 2, 5 TDDConf.1.1
Config 3, 6 TDDConf.2.1
RMSI CORESET Config 1, 4 CR.1.1 FDD
Reference Channel | Config 2,5 CR.1.1 TDD
Config 3, 6 CR.2.1 TDD
Dedicated Config 1, 4 CCR.1.3 FDD
CORESET
Reference Channel
Config 2, 5 CCR.1.3TDD
Config 3, 6 CCR.2.2TDD
SSB Configuration Config1, 4 SSB.1 FR1
Config 2, 5 SSB.1 FR1
Config 3, 6 SSB.2 FR1
SMTC Configl,2,4,5 SMTC.1
Configuration Config 3, 6 SMTC.1
PDSCH/PDCCH Config1,2,4,5 15 kHz
subcarrier spacing Config 3, 6 30 kHz
PRACH Config1,2,4,5 Table A.3.8.2.1-1
Configuration Config 3, 6 Table A.3.8.2.1-1
SSB index assigned as RLM RS 0
OCNG parameters OP.1
CP length Normal
Correlation Matrix and Antenna Configuration 2x2 Low
Out of sync DCI format 1-0
transmission Number of Control 2
parameters OFDM symbols
Aggregation level CCE 8
Ratio of hypothetical dB 4
PDCCH RE energy to
average SSS RE energy
Ratio of hypothetical dB 4
PDCCH DMRS energy
to average SSS RE
energy
DMRS precoder REG bundle size
granularity
REG bundle size 6
DRX Configuration DRX.3
Gap pattern ID N.A.
Layer 3 filtering Enabled
T310 timer ms 0
T311 timer ms 1000
N310 1
N311 1
CSI-RS for CSI Config1, 4 CSI-RS.1.1 FDD
reporting Config 2, 5 CSI-RS.1.1 TDD
Config 3, 6 CSI-RS.2.1 TDD
CSI-RS for tracking | Config 1, 4 TRS.1.1 FDD
Config 2, 5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD
T1 S 0.2
T2 S 0.68
T3 S 0.68
D1 S 0.64
Note 1:  All configurations are assigned to the UE prior to the start of time period T1.
Note 2:  UE-specific PDCCH is not transmitted after T1 starts.
Note 3: E-UTRAN is in non-DRX mode under test.
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Table A.4.5.1.3.1-3: Cell specific test parameters for FR1 (Cell 2) for out-of-sync radio link monitoring
tests in DRX mode

Parameter Unit Test 1
Tl | T2 | T3
EPRE ratio of PDCCH DMRS to SSS dB 4
EPRE ratio of PDCCH to PDCCH DMRS dB 0
EPRE ratio of PBCH DMRS to SSS dB
EPRE ratio of PBCH to PBCH DMRS dB
EPRE ratio of PSS to SSS dB 0
EPRE ratio of PDSCH DMRS to SSS dB
EPRE ratio of PDSCH to PDSCH DMRS dB
EPRE ratio of OCNG DMRS to SSS dB
EPRE ratio of OCNG to OCNG DMRS dB
SNR on Config1, 4 dB 1 -7 -15
RLM-RS Config 2,5 1 -7 -15
Config 3, 6 1 -7 -15
No Config1, 4 dBm/15k -98
C Config 2,5 Hz -98
Config 3, 6 -98
No Config1, 4 dBm/SCS -98
C Config 2, 5 -98
Config 3, 6 -95
Propagation condition TDL-C 300ns 100Hz

Note 1:  OCNG shall be used such that the resources in Cell 2 are fully allocated and a constant total
transmitted power spectral density is achieved for all OFDM symbols.

Note 2:  The signal contains PDCCH for UEs other than the device under test as part of OCNG.

Note 3:  SNR levels correspond to the signal to noise ratio over the SSS REs.

Note 4:  The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNRS3 respectively in
Figure A.4.5.1.3.1-1.

Note 5:  The SNR values are specified for testing a UE which supports 2RX on at least one band. For
testing of a UE which supports 4RX on all bands, the SNR during T3 is A.3.6.

Table A.4.5.1.3.1-4: Void

Table A.4.5.1.3.1-5: Void

SNR level Cell 1 SNR level ,
SNR1
________________________________ Qin
SNR2
________________________________ Qout
SNR3
Cell 2 SNR level
| | | | >
| Al gl cl
-
D1
-
T T2 3

Figure A.4.5.1.3.1-1: SNR variation for out-of-sync testing

A.45.13.2 Test Requirements

The UE behaviour in each test during time durations T1, T2 and T3 shall be as follows:
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During the period from time point A to time point B the UE shall transmit uplink signal at least in all uplink slots
configured for CSI transmission according to the configured periodic CSI reporting.

The UE shall stop transmitting uplink signal in Cell 2 no later than time point C (D1 second after the start of the time
duration T3).

Therate of correct events observed during repeated tests shall be at least 90%.

A4514 Radio Link Monitoring In-sync Test for FR1 PSCell configured with SSB-
based RLM RS in DRX mode

A.45.14.1 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects the out of sync and in sync for the purpose of
monitoring downlink radio link quality of the PSCell when DRX is used. Thistest will partly verify the FR1 radio link
monitoring requirements in clause 8.1.

In the test, UE is configured to perform RLM on SSB, with detectionResource included in RadioLinkMonitoringRS set
to SSB#0 and SSB#1, and purpose set to ‘rIf’. Supported test configurations are shown in table A.4.5.1.4.1-1. Thetest
parameters are given in Tables A.4.5.1.4.1-2, and A.4.5.1.4.1-3. There are two cells, Cell 1isthe E-UTRAN PCell, and
Cell 2 isthe PSCdll, inthetest. The E-UTRAN PCell setting refersto Table A.3.7.2.1-1. Thetest consists of five
successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.4.5.1.4.1-1 shows the
variation of the downlink SNR in the active Cell 2 to emulate out-of-sync and in-sync states. Prior to the start of the
time duration T1, the UE shall be fully synchronized to Cell 1 and Cell 2. The UE shall be configured for periodic CS|
reporting with areporting periodicity of 5 ms. In the test, DRX configuration is enabled and DRX inactivity timer has
aready been expired, i.e. UE triesto decode PDCCH and to send periodic CSl during the period when On-duration
timer is running. Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the
test.

Table A.4.5.1.4.1-1: Supported test configurations for FR1 PSCell

Configuration Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
5 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
6 LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to pass in one of the supported test configurations in FR1

Table A.4.5.1.4.1-2: General test parameters for FR1 in-sync testing in DRX mode

Parameter Unit Value
Test 1
Active E-UTRA PCell Cell 1
E-UTRA RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Config 1, 4 FDD
Config 2,3,5,6 TDD
BW channel Config 1,4 MHz 10: NRrB,c = 52
Config 2, 5 10: Nre,c = 52
Config 3, 6 40: Nrs,c = 106
DL |n|t|al BWP Config 1, 2, 3,4, 5, DLBWP.0.1
configuration 6
DL Qedlcgted BWP Config 1, 2, 3,4, 5, DLBWP 1.1
configuration 6
UL |r_1|t|al BWP Config 1, 2, 3,4, 5, ULBWP.O.1
configuration 6
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UL dedicated BWP

Config 1, 2, 3,4, 5,

’ - ULBWP.1.1
configuration 6
TDD Configuration Config1, 4 Not Applicable
Config 2, 5 TDDConf.1.1
Config 3, 6 TDDConf.2.1
RMSI CORESET Config 1, 4 CR.1.1 FDD
Reference Channel Config 2, 5 CR.1.1 TDD
Config 3, 6 CR.2.1 TDD
Dedicated CORESET | Config 1, 4 CCR.1.1 FDD
Reference Channel
Config 2, 5 CCR.1.1 TDD
Config 3, 6 CCR.2.1 TDD
SSB Configuration Config1, 4 SSB.1 FR1
Config 2, 5 SSB.1 FR1
Config 3, 6 SSB.2 FR1
SMTC Configuration Config1, 2,4,5 SMTC.1
Config 3, 6 SMTC.1
PDSCH/PDCCH Config 1, 2,4, 5 15 kHz
subcarrier spacing Config 3, 6 30 kHz
PRACH Configuration | Config1, 2,4,5 Table A.3.8.2.1-1
Config 3, 6 Table A.3.8.2.1-1
SSB index assigned as RLM RS 0
OCNG parameters OP.1
CP length Normal
Correlation Matrix and Antenna Configuration 2x2 Low
In sync transmission DCI format 1-0
parameters Number of Control 2
OFDM symbols
Aggregation level CCE 4
Ratio of hypothetical dB 0
PDCCH RE energy
to average SSS RE
energy
Ratio of hypothetical dB 0
PDCCH DMRS
energy to average
SSS RE energy
DMRS precoder REG bundle size
granularity
REG bundle size 6
Out of sync DCI format 1-0
transmission Number of Control 2
parameters OFDM symbols
Aggregation level CCE 8
Ratio of hypothetical dB 4
PDCCH RE energy
to average SSS RE
energy
Ratio of hypothetical dB 4
PDCCH DMRS
energy to average
SSS RE energy
DMRS precoder REG bundle size
granularity
REG bundle size 6
DRX Configuration DRX.3
Gap pattern ID N.A.
Layer 3 filtering Enabled
T310 timer ms 1000
T311 timer ms 1000
N310 1
N311 1

| Config 1, 4

CSI-RS.1.1 FDD
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CSI-RS for CSI Config 2, 5 CSI-RS.1.1 TDD
reporting Config 3, 6 CSI-RS.2.1 TDD
CSI-RS for tracking | Config 1, 4 TRS.1.1 FDD

Config 2,5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD
T1 S 0.2
T2 S 0.2
T3 S 0.64
T4 S 0.2
T5 S 0.88
D1 S 0.84
Note 1:  All configurations are assigned to the UE prior to the start of time period T1.
Note 2:  UE-specific PDCCH is not transmitted after T1 starts.
Note 3: E-UTRAN is in non-DRX mode under test.

Table A.4.5.1.4.1-3: Cell specific test parameters for FR1 (Cell 2) for in-sync radio link monitoring

tests in DRX mode

Parameter Unit Test 1
Tl T2 | 13 | T4 | T5
EPRE ratio of PDCCH DMRS to SSS dB 0
EPRE ratio of PDCCH to PDCCH DMRS dB 0
EPRE ratio of PBCH DMRS to SSS dB
EPRE ratio of PBCH to PBCH DMRS dB
EPRE ratio of PSS to SSS dB 0
EPRE ratio of PDSCH DMRS to SSS dB
EPRE ratio of PDSCH to PDSCH DMRS dB
EPRE ratio of OCNG DMRS to SSS dB
EPRE ratio of OCNG to OCNG DMRS dB
SNR on Config1, 4 dB 1 -7 -15 -4.5 1
RLM-RS Config 2, 5 1 -7 -15 -4.5 1
Config 3, 6 1 -7 -15 -4.5 1
No Configl, 4 dBm/15 -98
C Config 2, 5 kHz -08
Config 3, 6 -98
No Config1, 4 dBm/SCS -98
C Config 2, 5 -98
Config 3, 6 -95
Propagation condition TDL-C 300ns 100Hz
Note 1:  OCNG shall be used such that the resources in Cell 2 are fully allocated and a constant total
transmitted power spectral density is achieved for all OFDM symbols.
Note 2:  The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 3:  SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 4:  The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and
SNRS5 respectively in Figure A.4.5.1.4.1-1.
Note 5:  The SNR values are specified for testing a UE which supports 2RX on at least one band. For
testing of a UE which supports 4RX on all bands, the SNR during T3 and T4 is modified as
specified in clause A.3.6.
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Table A.4.5.1.4.1-4: Void

Table A.4.5.1.4.1-5: Void
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Figure A.4.5.1.4.1-1: SNR variation for in-sync testing
A.4.5.1.4.2 Test Requirements

The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be as follows:

During the period from time point A to time point F (D1 second after the start of time duration T5) the UE shall
transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic
CSl reporting.

Therate of correct events observed during repeated tests shall be at least 90%.

A.45.15 EN-DC Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured
with CSI-RS-based RLM in non-DRX mode

A.45.15.1 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects the out of sync for the purpose of monitoring downlink
CSI-RS based radio link quality of the PSCell when no DRX is used. Thistest will partly verify the FR1 PSCell CSI-RS
Out-of-sync radio link monitoring requirementsin clause 8.1.

The test parameters are givenin TablesA.4.5.1.5.1-1, A.45.1.5.1-2, A.45.1.5.1-3, and A.4.5.1.5.1-3A below. There are
two cells, cell 1isthe E-UTRAN PCell, and cell 2 isthe PSCell, in the test. The test consists of three successive time
periods, with time duration of T1, T2 and T3 respectively. Figure A.4.5.1.5.1-1 shows the variation of the downlink
SNR in the E-UTRAN PCell and the PSCell to emulate out-of-sync and in-sync states. Prior to the start of the time
duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CS
reporting with areporting periodicity of 5ms. In the test, DRX configuration is not enabled. The UE is configured to
perform inter-frequency measurements using GP 1D #0 (40ms). In the test, SSBO is configured as the BFD-RS.
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Table A.4.5.1.5.1-1: Supported test configurations for FR1 PSCell

Configuration Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
5 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
6 LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to pass in one of the supported test configurations in FR1

Table A.4.5.1.5.1-2: General test parameters for FR1 PSCell for CSI-RS out-of-sync testing in non-

DRX mode
Parameter Unit Value
Test 1
Active E-UTRA PCell Cell 1
E-UTRA RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Config 1, 4 FDD
Config 2, 3,5, 6 TDD
TDD Configuration Config1, 4 Not Applicable
Config 2, 5 TDDConf.1.1
Config 3, 6 TDDConf.2.1
DL initial BWP configuration Config1,2,3,4,5,6 DLBWP.0.1
DL dedicated BWP configuration Configl,2,3,4,5,6 DLBWP.1.1
UL initial BWP configuration Config1,2,3,4,5,6 ULBWP.0.1
UL dedicated BWP configuration Configl,2,3,4,5,6 ULBWP.1.1
RMSI| CORESET Reference Config1, 4 CR.1.1 FDD
Channel
Config 2,5 CR.1.1TDD
Config 3, 6 CR.2.1 TDD
Dedicated CORESET Reference Config1, 4 CCR.1.3FDD
Channel Config 2, 5 CCR.1.3 TDD
Config 3, 6 CCR.2.2 TDD
SSB Configuration Config1, 4 SSB.1 FR1
Config 2,5 SSB.1 FR1
Config 3, 6 SSB.2 FR1
SMTC Configuration Config1, 2,4,5 SMTC.1
Config 3, 6 SMTC.1
PDSCH/PDCCH subcarrier Config1, 2,4, 5 15 KHz
spacing Config 3, 6 30 KHz
TRS configuration Config 1, 4 TRS.1.1 FDD
Config 2,5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD
Config1, 4 Resource #4 in TRS.1.1 FDD
CSI-RS for RLM Config 2, 5 Resource #4 in TRS.1.1 TDD
Config 3, 6 Resource #4 in TRS.1.2 TDD
TCI configuration for PDCCH/PDSCH TCl.State.2
OCNG parameters OP.1
CP length Normal
Correlation Matrix and Antenna Configuration 2x2 Low
Out of sync transmission DCI format 1-0
parameters Number of Control OFDM 2
symbols
Aggregation level CCE 8
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Ratio of hypothetical dB 4
PDCCH RE energy to
average CSI-RS RE
energy

Ratio of hypothetical dB 4

PDCCH DMRS energy to
average CSI-RS RE

energy
DMRS precoder REG bundle size
granularity
REG bundle size 6

DRX OFF

Gap pattern ID gp0

Layer 3 filtering Enabled

T310 timer ms 0

T311 timer ms 1000

N310 1

N311 1

CSI-RS for reporting Config1, 4 CSI-RS1.1 FDD
Config 2, 5 CSI-RS.1.1 TDD
Config 3, 6 CSI-RS.2.1 TDD

T1 S 0.2

T2 S 0.48

T3 S 0.48

D1 S 0.44

Note 1:  UE-specific PDCCH is not transmitted after T1 starts.
Note 2:  E-UTRAN is in non-DRX mode under test.

Table A.4.5.1.5.1-3: Cell specific test parameters for FR1 for CSI-RS out-of-sync radio link monitoring
in non-DRX mode

Parameter Unit Test 1
T1 | T2 | T3

4

EPRE ratio of PDCCH dB
DMRS to SSS
EPRE ratio of PDCCH to dB
PDCCH DMRS
EPRE ratio of PBCH to dB
PBCH DMRS
EPRE ratio of PSS to SSS dB
EPRE ratio of PBCH DMRS dB

to SSS
EPRE ratio of PDSCH to dB
PDSCH DMRS 0
EPRE ratio of PDSCH dB
DMRS to SSS
EPRE ratio of OCNG DMRS | dB
to SSS
EPRE ratio of OCNG to dB
OCNG DMRS
SNR on Config1, 4 dB 1 -7 -15
RLM-RS Config 2, 5 1 -7 -15
Config 3, 6 1 -7 -15
|\|Oc Config1, 4 dBm/15K -98
Config 2,5 Hz -98
Config 3, 6 -98

ETSI



3GPP TS 38.133 version 15.16.0 Release 15 299 ETSI TS 138 133 V15.16.0 (2022-04)

Propagation condition | | TDL-C 300ns 100Hz

Note 1: OCNG shall be used such that the resources in Cell 2 are fully allocated and a constant
total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:  The uplink resources for CSI reporting are assigned to the UE prior to the start of time
period T1.

Note 3:  NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to
the start of time period T1.

Note 4:  Measurement gap configuration is assigned to the UE prior to the start of time period T1.

Note 5:  The timers and layer 3 filtering related parameters are configured prior to the start of time
period T1.

Note 6:  The signal contains PDCCH for UEs other than the device under test as part of OCNG.

Note 7:  SNR levels correspond to the signal to noise ratio over the SSS REs.

Note 8:  The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3
respectively in figure A.4.5.1.5.1-1.

Note 9:  The SNR values are specified for testing a UE which supports 2RX on at least one band.
For testing of a UE which supports 4RX on all bands, the SNR during T3 is specified in
section A.3.6.1.1.

Table A.4.5.1.5.1-3A: Measurement gap configuration for FR1 CSI-RS out-of-sync radio link
monitoring in non-DRX mode

. Test 1
Field Value
gapOffset 0

Note 1:  E-UTRAN PCell and PSCell are SFN-
synchronous and frame boundary
aligned.

Table A.4.5.1.5.1-4: Void

SNR level Cell 1 SNR level

Cell 2 SNR level

v

T1 T2 T3

Figure A.4.5.1.5.1-1: SNR variation for CSI-RS out-of-sync testing

A.45.15.2 Test Requirements
The UE behaviour during time durations T1, T2, and T3 shall be asfollows:

During the period from time point A to time point B the UE shall transmit uplink signal in Cell 2 (PSCell) at least in all
uplink slots configured for CSI transmission according to the configured periodic CSI reporting for Cell 2.
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The UE shall stop transmitting uplink signal in Cell 2 (PSCell) no later than time point C (D, after the start of the time
duration T3) on the PSCell.

The rate of correct events observed during repeated tests shall be at least 90%.

A.4.5.1.6 EN-DC Radio Link Monitoring In-sync Test for FR1 PSCell configured with
CSI-RS-based RLM in non-DRX mode
A.45.16.1 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects the in sync for the purpose of monitoring downlink
CSI-RS based radio link quality of the PSCell when no DRX isused. Thistest will partly verify the FR1 PSCell CSI-RS
In-sync radio link monitoring requirementsin clause 8.1.

The test parameters are given in TablesA.4.5.1.6.1-1, A.4.5.1.6.1-2, and A.4.5.1.6.1-3 below. There are two cells, cell
Iwhichisthe E-UTRAN PCaell, and cell 2 isthe PSCell, in the test. The test consists of five successive time periods,
with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.4.5.1.6.1-1 shows the variation of the downlink
SNR in the PSCell to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be
fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CSI reporting with a reporting
periodicity of 5ms. In the test, DRX configuration is not enabled. In the test, SSBO is configured as the BFD-RS.

Table A.4.5.1.6.1-1: Supported test configurations for FR1 PSCell

Configuration Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
5 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
6 LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to pass in one of the supported test configurations in FR1

Table A.4.5.1.6.1-2: General test parameters for FR1 PSCell for CSI-RS in-sync testing in non-DRX

mode
Parameter Unit Value
Test 1
Active E-UTRA PCell Cell 1
E-UTRA RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Config1, 4 FDD
Config 2, 3,5, 6 TDD
TDD Configuration Config1, 4 Not Applicable
Config 2,5 TDDConf.1.1
Config 3, 6 TDDConf.2.1
DL initial BWP configuration Config1,2,3,4,5,6 DLBWP.0.1
DL dedicated BWP configuration Configl,2,3,4,5,6 DLBWP.1.1
UL initial BWP configuration Config1,2,3,4,5,6 ULBWP.0.1
UL dedicated BWP configuration Config1,2,3,4,5,6 ULBWP.1.1
RMSI| CORESET Reference Config1, 4 CR.1.1 FDD
Channel
Config 2,5 CR.1.1 TDD
Config 3, 6 CR.2.1 TDD
Dedicated CORESET Reference Config1, 4 CCR.1.1 FDD
Channel Config 2,5 CCR.1.1 TDD
Config 3, 6 CCR.2.1 TDD
SSB Configuration Config1, 4 SSB.1 FR1
Config 2,5 SSB.1 FR1
Config 3, 6 SSB.2 FR1
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SMTC Configuration Config1,2,4,5 SMTC.1
Config 3, 6 SMTC.1
PDSCH/PDCCH subcarrier spacing Config1,2,4,5 15 KHz
Config 3, 6 30 KHz
TRS configuration Config1, 4 TRS.1.1 FDD
Config 2, 5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD
Config1, 4 Resource #4 in TRS.1.1 FDD
CSI-RS for RLM Config 2, 5 Resource #4 in TRS.1.1 TDD
Config 3, 6 Resource #4 in TRS.1.2 TDD
TCI configuration for PDCCH/PDSCH TCl.State.2
OCNG parameters OP.1
CP length Normal
Correlation Matrix and Antenna Configuration 2x2 Low
DCI format 1-0
Number of Control OFDM 2
Out of sync transmission symbols
parameters Aggregation level CCE 8
Ratio of hypothetical dB 4
PDCCH RE energy to
average CSI-RS RE energy
Ratio of hypothetical dB 4
PDCCH DMRS energy to
average CSI-RS RE energy
DMRS precoder granularity REG bundle size
REG bundle size 6
DCI format 1-0
Number of Control OFDM 2
In sync transmission symbols
parameters Aggregation level CCE 4
Ratio of hypothetical dB 0
PDCCH RE energy to
average CSI-RS RE energy
Ratio of hypothetical dB 0
PDCCH DMRS energy to
average CSI-RS RE energy
DMRS precoder granularity REG bundle size
REG bundle size 6
DRX OFF
Gap pattern ID N.A.
Layer 3 filtering Enabled
T310 timer ms 1000
T311 timer ms 1000
N310 1
N311 1
CSI-RS for reporting Config1, 4 CSI-RS.1.1 FDD
Config 2, 5 CSI-RS.1.1 TDD
Config 3, 6 CSI-RS.2.1 TDD
T1 S 0.2
T2 S 0.2
T3 S 0.44
T4 S 0.2
T5 S 0.88
T6 S 0.84

Note 1:  UE-specific PDCCH is not transmitted after T1 starts.
Note 2:  E-UTRAN is in non-DRX mode under test.
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Table A.4.5.1.6.1-3: Cell specific test parameters for FR1 for CSI-RS in-sync radio link monitoring in

non-DRX mode

Parameter Unit Test 1
T4 [ T2 | 13 [ T4 | 75
EPRE ratio of PDCCH DMRS to dB 0
SSS
EPRE ratio of PDCCH to PDCCH dB
DMRS
EPRE ratio of PBCH DMRS to dB
SSS
EPRE ratio of PSS to SSS dB
EPRE ratio of PBCH to PBCH dB
DMRS
EPRE ratio of PDSCH to PDSCH dB
DMRS 0
EPRE ratio of PDSCH DMRS to dB
SSS
EPRE ratio of OCNG DMRS to dB
SSS
EPRE ratio of OCNG to OCNG dB
DMRS
SNR on Config 1, 4 dB 1 -7 -15 -4.5 1
RLM-RS Config 2, 5 1 -7 -15 -4.5 1
Config 3, 6 1 -7 -15 -4.5 1
No Config1, 4 dBm/15KHz -98
C Config 2, 5 -98
Config 3, 6 -98
Propagation condition TDL-C 300ns 100Hz
Note 1:  OCNG shall be used such that the resources in Cell 2 are fully allocated and a constant total transmitted
power spectral density is achieved for all OFDM symbols.
Note 2:  The uplink resources for CSlI reporting are assigned to the UE prior to the start of time period T1.
Note 3:  NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time
period T1.
Note 4:  Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:  The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:  The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:  SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:  The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5
respectively in figure A.4.5.1.6.1-1.
Note 9:  The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE

which supports 4RX on all bands, the SNR during T3 is specified in section A.3.6.1.1.

Table A.4.5.1.6.1-3A: Void

Table A.4.5.1.6.1-4: Void
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Figure A.4.5.1.6.1-1: SNR variation for CSI-RS in-sync testing
A.45.16.2 Test Requirements

The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be asfollows:

During the period from time point A to time point F (T6 second after the start of time duration T5) the UE shall transmit
uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI
reporting on the PSCell.

The rate of correct events observed during repeated tests shall be at least 90%.

A.45.1.7 EN-DC Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured
with CSI-RS-based RLM in DRX mode

A4517.1 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects the out of sync for the purpose of monitoring downlink
CSI-RS based radio link quality of the PSCell when no DRX isused. Thistest will partly verify the FR1 PSCell CSI-RS
Out-of-sync radio link monitoring requirements in clause 8.1.

The test parameters are given in TablesA.4.5.1.7.1-1, A.4.5.1.7.1-2, and A.4.5.1.7.1-3 below. There are two cells, cell 1
isthe E-UTRAN PCaell, and cell 2 isthe PSCell, in the test. The test consists of three successive time periods, with time
duration of T1, T2 and T3 respectively. Figure A.4.5.1.7.1-1 shows the variation of the downlink SNR in the E-UTRAN
PCéll and the PSCell to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall

be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CSI reporting with areporting
periodicity of 5ms. In the test, DRX configuration is enabled in PSCell and DRX inactivity timer has already been
expired, i.e. UE triesto decode PDCCH and to send periodic CQI during the period when On-duration timer is running.
Time alignment timers shall be set to “infinity” so that UL timing alignment is maintained during the test. In the test,
SSBO is configured as the BFD-RS.
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Table A.4.5.1.7.1-1: Supported test configurations for FR1 PSCell

Configuration Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
5 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
6 LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to pass in one of the supported test configurations in FR1

Table A.4.5.1.7.1-2: General test parameters for FR1 PSCell for CSI-RS out-of-sync testing in DRX

mode
Parameter Unit Value
Test 1
Active E-UTRA PCell Cell 1
E-UTRA RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Config 1, 4 FDD
Config 2, 3,5, 6 TDD
TDD Configuration Config 1, 4 Not Applicable
Config 2,5 TDDConf.1.1
Config 3, 6 TDDConf.2.1
DL initial BWP configuration Config1,2,3,4,5,6 DLBWP.0.1
DL dedicated BWP configuration Configl,2,3,4,5,6 DLBWP.1.1
UL initial BWP configuration Config1,2,3,4,5,6 ULBWP.0.1
UL dedicated BWP configuration Config1,2,3,4,5,6 ULBWP.1.1
RMSI CORESET Reference Config1, 4 CR.1.1 FDD
Channel
Config 2,5 CR.1.1 TDD
Config 3, 6 CR.2.1 TDD
Dedicated CORESET Reference | Config1, 4 CCR.1.3 FDD
Channel Config 2, 5 CCR.1.3 TDD
Config 3, 6 CCR.2.2TDD
SSB Configuration Config1, 4 SSB.1 FR1
Config 2,5 SSB.1 FR1
Config 3, 6 SSB.2 FR1
SMTC Configuration Config1, 2,4,5 SMTC.1
Config 3, 6 SMTC.1
PDSCH/PDCCH subcarrier Config1, 2,4,5 15 KHz
spacing Config 3, 6 30 KHz
TRS configuration Config 1, 4 TRS.1.1 FDD
Config 2,5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD
Config1, 4 Resource #4 in TRS.1.1 FDD
CSI-RS for RLM Config 2, 5 Resource #4 in TRS.1.1 TDD
Config 3, 6 Resource #4 in TRS.1.2 TDD
TCI configuration for PDCCH/PDSCH TCl.State.2
OCNG parameters OP.1
CP length Normal
Correlation Matrix and Antenna Configuration 2x2 Low
Out of sync transmission DCI format 1-0
parameters Number of Control OFDM 2
symbols
Aggregation level CCE 8
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Ratio of hypothetical dB 4
PDCCH RE energy to
average CSI-RS RE
energy
Ratio of hypothetical dB 4
PDCCH DMRS energy to
average CSI-RS RE
energy
DMRS precoder REG bundle size
granularity
REG bundle size 6
DRX DRX.3
Gap pattern ID N.A.
Layer 3 filtering Enabled
T310 timer ms 0
T311 timer ms 1000
N310 1
N311 1
CSI-RS for reporting Config1, 4 CSI-RS.1.1 FDD
Config 2, 5 CSI-RS.1.1 TDD
Config 3, 6 CSI-RS.2.1 TDD
T1 S 0.2
T2 s 1.28
T3 s 1.28
D1 s 1.24

Note 1:  UE-specific PDCCH is not transmitted after T1 starts.
Note 2:  E-UTRAN is in non-DRX mode under test.
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Table A.4.5.1.7.1-3: Cell specific test parameters for FR1 for CSI-RS out-of-sync radio link monitoring

in DRX mode
Parameter Unit Test 1
T1 | T2 | T3
EPRE ratio of PDCCH dB 4
DMRS to SSS
EPRE ratio of PDCCH to dB
PDCCH DMRS
EPRE ratio of PBCH DMRS dB
to SSS
EPRE ratio of PBCH to dB
PBCH DMRS
EPRE ratio of PBCH to dB
PBCH DMRS
EPRE ratio of PDSCH dB 0
DMRS to SSS
EPRE ratio of PDSCH to dB
PDSCH DMRS
EPRE ratio of OCNG DMRS dB
to SSS
EPRE ratio of OCNG to dB
OCNG DMRS
SNR Config 1, 4 dB 1 -7 -15
Config 2, 5 1 -7 -15
Config 3, 6 1 -7 -15
No Config 1, 4 dBm/15KHz -98
C Config 2, 5 -98
Config 3, 6 -98
Propagation condition TDL-C 300ns 100Hz
Note 1:  OCNG shall be used such that the resources in Cell 2 are fully allocated and a constant
total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:  The uplink resources for CSI reporting are assigned to the UE prior to the start of time
period T1.
Note 3:  NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to
the start of time period T1.
Note 4:  Measurement gap configuration is assigned to the UE prior to the start of time period
T1.
Note 5:  The timers and layer 3 filtering related parameters are configured prior to the start of
time period T1.
Note 6:  The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:  SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:  The SNR in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3
respectively in figure A.4.5.1.7.1-1.
Note 9: The SNR values are specified for testing a UE which supports 2RX on at least one
band. For testing of a UE which supports 4RX on all bands, the SNR during T3 is
specified in section A.3.6.1.1.

Table A.4.5.1.7.1-3A: Void

Table A.4.5.1.7.1-4: Void

Table A.4.5.1.7.1-5: Void

Table A.4.5.1.7.1-6: Void
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Figure A.4.5.1.7.1-1: SNR variation for CSI-RS out-of-sync testing

A45.1.7.2 Test Requirements
The UE behaviour during time durations T1, T2, and T3 shall be as follows:

During the period from time point A to time point B the UE shall transmit uplink signal in Cell 2 (PSCell) at least in all
uplink slots configured for CS| transmission according to the configured periodic CSI reporting for Cell 2.

The UE shall stop transmitting uplink signal in Cell 2 (PSCell) no later than time point C (D, after the start of the time
duration T3) on the PSCell.

The rate of correct events observed during repeated tests shall be at least 90%.

A.45.1.8 EN-DC Radio Link Monitoring In-sync Test for FR1 PSCell configured with
CSI-RS-based RLM in DRX mode

A.45.18.1 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects the in sync for the purpose of monitoring downlink
CSI-RS based radio link quality of the PSCell when no DRX isused. Thistest will partly verify the FR1 PSCell CSI-RS
In-sync radio link monitoring requirementsin clause 8.1.

The test parameters are givenin TablesA.4.5.1.8.1-1, A.4.5.1.8.1-2, A.4.5.1.8.1-3 and A.4.5.1.8.1-3A below. There are
two cells, cell 1which isthe E-UTRAN PCell, and cell 2 isthe NR PSCell, in the test. The test consists of five
successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.4.5.1.8.1-1 shows the
variation of the downlink SNR in the PSCell to emulate out-of-sync and in-sync states. Prior to the start of the time
duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CSl
reporting with areporting periodicity defined in CSI-RS configuration. In the test, DRX configuration is not enabled.
The UE is configured to perform inter-frequency measurements using GP ID #0 (40ms). In the test, SSBO is configured
asthe BFD-RS.
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Table A.4.5.1.8.1-1: Supported test configurations for FR1 PSCell

Configuration Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
5 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
6 LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to pass in one of the supported test configurations in FR1

Table A.4.5.1.8.1-2: General test parameters for FR1 PSCell for CSI-RS in-sync testing in DRX mode

Parameter Unit Value
Test 1
Active E-UTRA PCell Cell 1
E-UTRA RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Configl, 4 FDD
Config 2, 3,5, 6 TDD
TDD Configuration Config1, 4 Not Applicable
Config 2,5 TDDConf.1.1
Config 3, 6 TDDConf.2.1
DL initial BWP configuration Configl,2,3,4,5,6 DLBWP.0.1
DL dedicated BWP configuration | Config 1,2, 3,4,5, 6 DLBWP.1.1
UL initial BWP configuration Config1,2,3,4,5,6 ULBWP.0.1
UL dedicated BWP configuration | Config1, 2, 3,4,5, 6 ULBWP.1.1
RMSI| CORESET Reference Config 1, 4 CR.1.1 FDD
Channel
Config 2,5 CR.1.1 TDD
Config 3, 6 CR.2.1 TDD
Dedicated CORESET Reference | Config 1, 4 CCR.1.1 FDD
Channel Config 2, 5 CCR.1.1 TDD
Config 3, 6 CCR.2.1 TDD
SSB Configuration Config1, 4 SSB.1 FR1
Config 2,5 SSB.1 FR1
Config 3, 6 SSB.2 FR1
SMTC Configuration Config1, 2,4,5 SMTC.1
Config 3, 6 SMTC.1
PDSCH/PDCCH subcarrier Config1, 2,4,5 15 KHz
spacing Config 3, 6 30 KHz
TRS configuration Config 1, 4 TRS.1.1 FDD
Config 2,5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD
Config 1, 4 Resource #4 in TRS.1.1 FDD
CSI-RS for RLM Config 2, 5 Resource #4 in TRS.1.1 TDD
Config 3, 6 Resource #4 in TRS.1.2 TDD
TCI configuration for PDCCH/PDSCH TCl.State.2
OCNG parameters OP.1
CP length Normal
Correlation Matrix and Antenna Configuration 2x2 Low
Out of sync transmission DCI format 1-0
parameters Number of Control 2
OFDM symbols
Aggregation level CCE 8
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Ratio of hypothetical dB 4
PDCCH RE energy to
average CSI-RS RE
energy

Ratio of hypothetical dB 4
PDCCH DMRS energy
to average CSI-RS RE

energy
DMRS precoder REG bundle size
granularity
REG bundle size 6
In sync transmission DCI format 1-0
parameters Number of Control 2
OFDM symbols
Aggregation level CCE 4
Ratio of hypothetical dB 0

PDCCH RE energy to
average CSI-RS RE
energy

Ratio of hypothetical dB 0
PDCCH DMRS energy
to average CSI-RS RE

energy
DMRS precoder REG bundle size
granularity
REG bundle size 6

DRX DRX.3

Gap pattern ID gp0

Layer 3 filtering Enabled

T310 timer ms 2000

T311 timer ms 1000

N310 1

N311 1

CSI-RS for reporting Configl, 4 CSI-RS.1.1 FDD
Config 2, 5 CSI-RS.1.1 TDD
Config 3, 6 CSI-RS.2.1 TDD

T1 S 0.2

T2 S 0.2

T3 s 1.24

T4 S 0.2

T5 S 1.88

T6 s 1.84

Note 1:  UE-specific PDCCH is not transmitted after T1 starts.
Note 2:  E-UTRAN is in non-DRX mode under test.

Table A.4.5.1.8.1-3: Cell specific test parameters for FR1 for CSI-RS in-sync radio link monitoring in
DRX mode

Parameter Unit Test 1

1 | T2 | 713 | T4 | 715
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EPRE ratio of PDCCH DMRS to dB 0
SSS
EPRE ratio of PDCCH to PDCCH dB
DMRS
EPRE ratio of PBCH DMRS to dB
SSS
EPRE ratio of PBCH to PBCH dB
DMRS
EPRE ratio of PSS to SSS dB
EPRE ratio of PDSCH DMRS to dB
SSS 0
EPRE ratio of PDSCH to PDSCH dB
DMRS
EPRE ratio of OCNG DMRS to dB
SSS
EPRE ratio of OCNG to OCNG dB
DMRS
SNR on Config1, 4 dB 1 -7 -15 -4.5 1
RLM-RS Config 2,5 1 -7 -15 -4.5 1
Config 3, 6 1 -7 -15 -4.5 1
|\|Oc Configl, 4 dBm/15KHz -98
Config 2, 5 -98
Config 3, 6 -98
Propagation condition TDL-C 300ns 100Hz
Note 1:  OCNG shall be used such that the resources in Cell 2 are fully allocated and a constant total transmitted
power spectral density is achieved for all OFDM symbols.
Note 2:  The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:  NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start of time
period T1.
Note 4:  Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:  The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.
Note 6:  The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:  SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:  The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2, SNR3, SNR4 and SNR5
respectively in figure A.4.5.1.8.1-1.
Note 9:  The SNR values are specified for testing a UE which supports 2RX on at least one band. For testing of a UE

which supports 4RX on all bands, the SNR during T3 is specified in section A.3.6.1.1.

Table A.4.5.1.8.1-3A: Measurement gap configuration for FR1 CSI-RS in-sync radio link monitoring in

DRX mode
. Test 1
Field Value
gapOffset 0

Note 1:  E-UTRAN PCell and PSCell are SFN-
synchronous and frame boundary
aligned.

Table A.4.5.1.8.1-4: Void

Table A.4.5.1.8.1-5: Void

Table A.4.5.1.8.1-6: Void
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Figure A.4.5.1.8.1-1: SNR variation for CSI-RS in-sync testing
A.45.18.2 Test Requirements

The UE behaviour in each test during time durations T1, T2, T3, T4 and T5 shall be asfollows:

During the period from time point A to time point F (T6 second after the start of time duration T5) the UE shall transmit
uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI
reporting on the PSCell.

The rate of correct events observed during repeated tests shall be at least 90%.
A.4.5.2 Interruption

A4521 E-UTRAN — NR FR1 interruptions at transitions between active and non-
active during DRX in synchronous EN-DC

A45.21.1 Test Purpose and Environment

The purpose of thistest isto verify that when LTE PCell isin DRX and NR PSCell isin non-DRX, NR PSCell
interruptions due to transitions from active to non-active and from non-active to active during LTE PCell DRX the UE
missed ACK/NACK does not exceed the limits. Thistest will verify the missed ACK/NACK rate for NR PSCell in EN-
DC specified in TS38.133 clause 8. 2.1.2. Supported test configurations are shown in table A.4.5.2.1.1-1.

The general test parameters and NR cell specific test parameters are given in Table A.4.5.2.1.1-2 and A.4.5.2.1.1-3. The
E-UTRAN PCell DRX configuration parameters are given in Table A.4.5.2.1.1-4 below. And the E-UTRAN cell
specific test parameters can refer to Table A.3.7.2.1-1. In the test there are two cells. Cell1 and Cell2. Cell1isLTE
PCell and Cell2 isNR FR1 PSCell. The test consists of one time period, with duration of T1. During T1, NR PSCell is
continuously scheduled in DL while LTE PCell is not scheduled and has DRX configured. Prior to the start of the time
duration T1, the UE shall be fully synchronized to Cell1 and Cell2. Cell1 shall be configured as LTE PCell and Cell2
shall be configured as NR PSCell. Prior to start of T1 the DRX inactivity timer for the LTE PCell has already expired.
During T1 the UE shall be continuously scheduled on NR PSCell while not scheduled on LTE PCell. CORESET
indicating a new transmission on PSCell shall be sent continuously during the entire time duration to ensure UE would
not enter DRX state on PSCell.
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Table A.4.5.2.1.1-1: Interruption at transitions between active and non-active during DRX supported

test configurations

Config Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
5 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
6 LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to be tested in one of the supported test configurations

Table A.4.5.2.1.1-2: General test parameters for E-UTRAN — NR FR1 interruptions at transitions
between active and non-active during DRX in synchronous EN-DC

Parameter Unit Value Comment
RF Channel Number 19 One is E-UTRAN RF channel and the
' other is NR RF channel
Active PCell Celll PCell on E-UTRAN RF channel number 1.
Configured PSCell Cell2 PSCell on NR RF channel number 2.
CP length Normal Applicable to Celll and Cell2
DRX DRX 4 DRX related parameters are defined in
Table A.3.3.4-1
Measurement gap pattern OFF
Id
T1 S 10

Table A.4.5.2.1.1-3: NR cell specific test parameters for E-UTRAN — NR FR1 interruptions at
transitions between active and non-active during DRX in synchronous EN-DC

Parameter Unit Cell2
Frequency Range FR1
Duplex mode Config 1,4 FDD
Config 2,3,5,6 TDD
TDD configuration Config 1,4 Not Applicable
Config 2,5 TDDConf.1.1
Config 3,6 TDDConf.2.1
BW channel Config 1,4 10: Nrec = 52
Config 2,5 10: Nre,c = 52
Config 3,6 40: Nre,c = 106
Initial DL BWP Config 1,4 DLBWP.0.1
Configuration Config 2,5 DLBWP.0.1
Config 3,6 DLBWP.0.1
Dedicated DL BWP Config 1,4 DLBWP.1.1
Configuration Config 2,5 DLBWP.1.1
Config 3,6 DLBWP.1.1
Initial UL BWP Config 1,4 ULBWP.0.1
Configuration Config 2,5 ULBWP.0.1
Config 3,6 ULBWP.0.1
Dedicated UL BWP Config 1,4 ULBWP.1.1
Configuration Config 2,5 ULBWP.1.1
Config 3,6 ULBWP.1.1
PDSCH Reference Config 1,4 SR.1.1 FDD
measurement channel | Config 2,5 SR.1.1 TDD
Config 3,6 SR.2.1 TDD
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RMSI CORESET Config 1,4 CR.1.1 FDD

parameters Config 2,5 CR.1.1 TDD

Config 3,6 CR.2.1 TDD

PDCCH CORESET Config 1,4 CCR.1.1 FDD

parameters Config 2,5 CCR.1.1 TDD
Config 3,6 CCR.2.1 TDD

OCNG Patterns OP.1

SMTC Configuration SMTC.1

TRS configuration Config 1,4 TRS.1.1 FDD

Config 2,5 TRS.1.1 TDD

Config 3,6 TRS.1.2 TDD
SSB Configuration Config 1,2,4,5 SSB.1 FR1

Config 3,6 SSB.2 FR1

Correlation Matrix and Antenna 1x2 Low

Configuration

EPRE ratio of PSS to SSS

EPRE ratio of PBCH DMRS to SSS

EPRE ratio of PBCH to PBCH DMRS

EPRE ratio of PDCCH DMRS to SSS

EPRE ratio of PDCCH to PDCCH DMRS

EPRE ratio of PDSCH DMRS to SSS dB 0

EPRE ratio of PDSCH to PDSCH

EPRE ratio of OCNG DMRS to SSS(Note

1)

EPRE ratio of OCNG to OCNG DMRS

(Note 1)

NocNote 2 dBm/15

KHz -104

SS-RSRP Note 3 dBm/15

-87
kHz

Es/lot dB 17

Es/Noc dB 17

[gNotes ) dBm/

Config 1,2,4,5 9.36MHz -58.96
) dBm/
Config 3,6 38.16MHz -52.86

Time offset to Cell1 Note 4 us 3 for intra-band EN-DC,

33 for inter-band EN-DC

Propagation Condition AWGN

Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power
spectral density is achieved for all OFDM symbols.

Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modeled as AWGN of appropriate power for Noc to be fulfilled.

Note 3: SS-RSRP and lo levels have been derived from other parameters for information purposes. They are
not settable parameters themselvess.

Note 4.  Receive time difference of signals received between subframe timing boundary of E-UTRA PCell and
slot timing boundary of PSCell at the UE antenna connector including time alignment error between the
two cells

Table A.4.5.2.1.1-4: Void
A4521.2 Test Requirements

The UE shall be continuously scheduled in NR PSCell during the entire length of T1. UE shall not be scheduled in LTE
PCéll during T1. During the time duration T1 the UE shall transmit at least 99% of ACK/NACK on NR PSCell.
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Interruption on NR PSCell shall not exceed X asdefined in Table A.4.5.2.1.2-1.

Table A.4.5.2.1.2-1: Interruption length X at transition between active and non-active during DRX

P NR Slot Interruption length X
length (ms) Sync
1 1
1 0.5 1

Therate of correct events observed during repeated tests shall be at least 90%.

A.4522 E-UTRAN — NR FR1 interruptions at transitions between active and non-
active during DRX in asynchronous EN-DC

A45221 Test Purpose and Environment

The purpose of thistest isto verify that when LTE PCell isin DRX and NR PSCell isin non-DRX, NR PSCell
interruptions due to transitions from active to non-active and from non-active to active during LTE PCell DRX the UE
missed ACK/NACK does not exceed the limits. Thistest will verify the missed ACK/NACK rate for NR PSCell in EN-
DC specified in TS 38.133 clause 8.2.1.2. Supported test configurations are shown intable A.4.5.2.2.1-1.

The general test parameters and NR cell specific test parameters are given in Table A.4.5.2.2.1-2 and A.4.5.2.2.1-3. The
E-UTRAN PCell DRX configuration parameters are given in Table A.4.5.2.2.1-4 below. And the E-UTRAN cell
specific test parameters can refer to Table A.3.7.2.1-1. In the test there are two cells. Cell1 and Cell2. Cell1isLTE
PCell and Cell2 isNR FR1 PSCell. The test consists of one time period, with duration of T1. During T1, NR PSCell is
continuously scheduled in DL while LTE PCell is not scheduled and has DRX configured. Prior to the start of the time
duration T1, Cell1 shall be configured as LTE PCell and Cell2 shall be configured as NR PSCell. Prior to start of T1 the
DRX inactivity timer for the LTE PCell has already expired. During T1 the UE shall be continuously scheduled on NR
PSCell while not scheduled on LTE PCell. PDCCH indicating a new transmission on PSCell shall be sent continuously
during the entire time duration to ensure UE would not enter DRX state on PSCell.

Table A.4.5.2.2.1-1: Interruption at transitions between active and non-active during DRX supported
test configurations

Config Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
5
6
N

LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
ote: The UE is only required to be tested in one of the supported test configurations

Table A.4.5.2.2.1-2: General test parameters for E-UTRAN — NR FR1 interruptions at transitions
between active and non-active during DRX in asynchronous EN-DC

Parameter Unit Value Comment
RF Channel Number 12 One is E-UTRAN RF channel and the
’ other is NR RF channel
Active PCell Celll PCell on E-UTRAN RF channel number 1.
Configured PSCell Cell2 PSCell on NR RF channel number 2.
CP length Normal Applicable to Celll and Cell2
DRX DRX.4 DRX related parameters are defined in
) Table A.3.3.4-1
II\geasurement gap pattern OFF
T1 S 10
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Table A.4.5.2.2.1-3: NR cell specific test parameters for E-UTRAN — NR FR1 interruptions at
transitions between active and non-active during DRX in asynchronous EN-DC

Parameter Unit Cell2
Frequency Range FR1
Duplex mode Config 1,4 FDD
Config 2,3,5,6 TDD
TDD configuration Config 1,4 Not Applicable
Config 2,5 TDDConf.1.1
Config 3,6 TDDConf.2.1
BW channel Config 1,4 10: Nrec = 52
Config 2,5 10: Nre,c = 52
Config 3,6 40: Nre,c = 106
Initial DL BWP Config 1,4 DLBWP.0.1
Configuration Config 2,5 DLBWP.0.1
Config 3,6 DLBWP.0.1
Dedicated DL BWP Config 1,4 DLBWP.1.1
Configuration Config 2,5 DLBWP.1.1
Config 3,6 DLBWP.1.1
Initial UL BWP Config 1,4 ULBWP.0.1
Configuration Config 2,5 ULBWP.0.1
Config 3,6 ULBWP.0.1
Dedicated UL BWP Config 1,4 ULBWP.1.1
Configuration Config 2,5 ULBWP.1.1
Config 3,6 ULBWP.1.1
PDSCH Reference Config 1,4 SR.1.1 FDD
measurement channel | Config 2,5 SR.1.1 TDD
Config 3,6 SR.2.1 TDD
RMSI CORESET Config 1,4 CR.1.1 FDD
parameters Config 2,5 CR.1.1 TDD
Config 3,6 CR.2.1 TDD
PDCCH CORESET Config 1,4 CCR.1.1 FDD
parameters Config 2,5 CCR.1.1 TDD
Config 3,6 CCR.2.1 TDD
OCNG Patterns OP.1
SMTC Configuration SMTC.1
TRS configuration Config 1,4 TRS.1.1 FDD
Config 2,5 TRS.1.1 TDD
Config 3,6 TRS.1.2 TDD
SSB Configuration Config 1,2,4,5 SSB.1 FR1
Config 3,6 SSB.2 FR1
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Correlation Matrix and Antenna 1x2 Low
Configuration
EPRE ratio of PSS to SSS
EPRE ratio of PBCH DMRS to SSS
EPRE ratio of PBCH to PBCH DMRS
EPRE ratio of PDCCH DMRS to SSS
EPRE ratio of PDCCH to PDCCH DMRS
EPRE ratio of PDSCH DMRS to SSS dB 0
EPRE ratio of PDSCH to PDSCH
EPRE ratio of OCNG DMRS to SSS(Note
1)
EPRE ratio of OCNG to OCNG DMRS
(Note 1)
NocN0te 2 dBm/15
KHz -104
SS-RSRP Note 3 dBm/15
-87
kHz
Es/lot dB 17
Es/Noc dB 17
[gNote3 . dBm/
Config 1,2,4,5 9.36MHz -58.96
. dBm/
Config 3,6 38.16MHz -52.86
Time offset to Cell1 N°¢ | Config 1,2,4,5 us 500
4
Config 3,6 250
Propagation Condition AWGN

Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power
spectral density is achieved for all OFDM symbols.

Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modeled as AWGN of appropriate power for Noc to be fulfilled.

Note 3: SS-RSRP and lo levels have been derived from other parameters for information purposes. They are
not settable parameters themselvess.

Note 4.  Receive time difference of signals received between subframe timing boundary of E-UTRA PCell and
slot timing boundary of PSCell at the UE antenna connector including time alignment error between the
two cells

Table A.4.5.2.2.1-4: Void

A.45.2.2.2 Test Requirements

The UE shall be continuously scheduled in NR PSCell during the entire length of T1. UE shall not be scheduled in LTE
PCéll during T1. During the time duration T1 the UE shall transmit at least 99% of ACK/NACK on NR PSCell.

Interruption on NR PSCell shall not exceed X as defined in Table A.4.5.2.2.2-1.

Table A.4.5.2.2.2-1: Interruption length X at transition between active and non-active during DRX

P NR Slot Interruption length X
length (ms) Async
1 2
1 0.5 2

Therate of correct events observed during repeated tests shall be at least 90%.
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A.4523 E-UTRAN — NR FR1 interruptions during measurements on deactivated NR
SCC in synchronous EN-DC

A.45.23.1 Test Purpose and Environment

The purpose of thistest isto verify E-UTRAN PCell and NR PSCell interruptions during the measurement on the
deactivated NR SCC, the UE missed ACK/NACK does not exceed the limits. Thistest will verify the missed
ACK/NACK rate for E-UTRAN PCell and NR PSCell in EN-DC specified in TS 38.133 clause 8.2.1.2. Supported test
configurations are shown in table A.4.5.2.3.1- 1.

The general test parameters and NR cell specific test parameters are givenin Table A.4.5.2.3.1-2 and A.4.5.2.3.1-3
below. And the E-UTRAN cell specific test parameters can refer to Table A.3.7.2.1-1. In the test there are three céells:
Cell1, Cell2 and Cell3. Cell1isLTE PCell, Cell2 and Cell3 is NR PSCell and NR deactivated SCell. Cell1 shall be
configured as LTE PCell and Cell2 shall be configured as NR PSCell. The test consists of one time period, with
duration of T1. Prior to the start of the time duration T1, the UE is connected to Cell1 and Cell2 and the RRC message
including measCycleSCell or allowlnterruptions for the deactivated NR SCellsis received at the UE antenna connector.
During T1, LTE PCell and NR PSCell are continuously scheduled in DL

Table A.4.5.2.3.1-1: Interruptions during measurements on deactivated NR SCC supported test
configurations

Config Description

LTE FDD, NR 15 kHz SSB SCS, 210 MHz bandwidth, FDD duplex mode

LTE FDD, NR 15 kHz SSB SCS, 210 MHz bandwidth, TDD duplex mode

LTE FDD, NR 30 kHz SSB SCS, 240 MHz bandwidth, TDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 210 MHz bandwidth, FDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 210 MHz bandwidth, TDD duplex mode

LTE TDD, NR 30 kHz SSB SCS, 240 MHz bandwidth, TDD duplex mode

Note 1:  The UE is only required to be tested in one of the supported test configurations

Note 2:  The UE is only required to be tested in one with smallest aggregated channel bandwidth from supported
band combinations which is composed of CCs 2 the bandwidth (BWchannet) defined in each test
configuration,

OO WIN|F

Table A.4.5.2.3.1-2: General test parameters for E-UTRAN — NR interruptions during measurements
on deactivated NR SCC in synchronous EN-DC

Parameter Unit Value Comment

RF Channel Number 123 One is E-UTRAN RF channel and the
1 other two are NR RF channels

Active PCell Celll PCell on E-UTRAN RF channel number 1.
Active PSCell Cell2 PSCell on NR RF channel number 2.
Configured deactivated Cell3 Deactivated SCell on NR RF channel
SCell number 3.
CP length Normal Applicable to Celll, Cell2 and Cell3
DRX OFF
II\geasurement gap pattern OFF
SCell measurement cycle
(measCycleSCell) / ms 640
T1 S 10

Table A.4.5.2.3.1-3: NR cell specific test parameters for E-UTRAN — NR interruptions during
measurements on deactivated NR SCC in synchronous EN-DC

Parameter Unit Cell2 Cell3
Frequency Range FR1 FR1
Duplex mode Config 1,4 FDD FDD
Config 2,3,5,6 TDD TDD
TDD configuration Config 1,4 Not Applicable Not Applicable
Config 2,5 TDDConf.1.1 TDDConf.1.1
Config 3,6 TDDConf.2.1 TDDConf.2.1

ETSI



3GPP TS 38.133 version 15.16.0 Release 15 318 ETSI TS 138 133 V15.16.0 (2022-04)
BW channel Config 1,4 Note 8 Note 8
Config 2,5 Note 8 Note 8
Config 3,6 Note 8 Note 8
BWoccupied Config 1,4 RB 52 Note 6 52 Note 6
Config 2,5 52 Note 6 52 Note 6
Config 3,6 106 Note 7 106 Note 7
Initial DL BWP Config 1,4 DLBWP.0.1 DLBWP.0.1
Configuration Config 2,5 DLBWP.0.1 DLBWP.0.1
Config 3,6 DLBWP.0.1 DLBWP.0.1
Dedicated DL BWP Config 1,4 DLBWP.1.1 DLBWP.1.1
Configuration Config 2,5 DLBWP.1.1 DLBWP.1.1
Config 3,6 DLBWP.1.1 DLBWP.1.1
Initial UL BWP Config 1,4 ULBWP.0.1 ULBWP.0.1
Configuration Config 2,5 ULBWP.0.1 ULBWP.0.1
Config 3,6 ULBWP.0.1 ULBWP.0.1
Dedicated UL BWP Config 1,4 ULBWP.1.1 ULBWP.1.1
Configuration Config 2,5 ULBWP.1.1 ULBWP.1.1
Config 3,6 ULBWP.1.1 ULBWP.1.1
PDSCH Reference Config 1,4 SR.1.1 FDD -
measurement channel Config 2,5 SR.1.1 TDD -
Config 3,6 SR.2.1 TDD -
RMSI CORESET Config 1,4 CR.1.1 FDD CR.1.1 FDD
parameters Config 2,5 CR.1.1 TDD CR.1.1 TDD
Config 3,6 CR.2.1 TDD CR.2.1 TDD
PDCCH CORESET Config 1,4 CCR.1.1 FDD CCR.1.1 FDD
parameters Config 2,5 CCR.1.1 TDD CCR.1.1 TDD
Config 3,6 CCR.2.1 TDD CCR.2.1 TDD
TRS configuration Config 1,4 TRS.1.1 FDD TRS.1.1 FDD
Config 2,5 TRS.1.1 TDD TRS.1.1 TDD
Config 3,6 TRS.1.2 TDD TRS.1.2 TDD
OCNG Patterns Config 1,2,4,5 OP.] Note 6 OP.] Note 6
Config 3,6 OP.1 Noe7 OP.1 Note7?
SMTC Configuration SMTC.1 SMTC.1
TCI state TCl.State.O TCl.State.O
SSB Configuration Config 1,2,4,5 SSB.1 FR1 SSB.1 FR1
Config 3,6 SSB.2 FR1 SSB.2 FR1
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Correlation Matrix and Antenna 1x2 Low 1x2 Low
Configuration
EPRE ratio of PSS to SSS
EPRE ratio of PBCH DMRS to SSS
EPRE ratio of PBCH to PBCH DMRS
EPRE ratio of PDCCH DMRS to SSS
EPRE ratio of PDCCH to PDCCH DMRS
EPRE ratio of PDSCH DMRS to SSS dB 0 0
EPRE ratio of PDSCH to PDSCH
EPRE ratio of OCNG DMRS to SSS(Note
1)
EPRE ratio of OCNG to OCNG DMRS
(Note 1)
NocN0te2 dBm/15 104 104
kHz
SS-RSRP Note 3 dBm/15 .87 .87
kHz
Es/lot dB 17 17
Es/Noc dB 17 17
[gNote3 . dBm/
Config 1,2,4,5 9.36MHz -58.96 -58.96
. dBm/
Config 3,6 38.16MHz -52.86 -52.86
Time offset to Cell1 Note 4 us 3 for intra-band EN-DC, | 3 + Time offset to Cell2 for
33 for inter-band EN- intra-band EN-DC,
DC 33 + Time offset to Cell2
for inter-band EN-DC
Time offset to Cell2 Note 5 us - 3
Propagation Condition AWGN AWGN

Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power
spectral density is achieved for all OFDM symbols.

Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modeled as AWGN of appropriate power for Noc to be fulfilled within
BWoccupied.

Note 3: SS-RSRP and lo levels have been derived from other parameters for information purposes. They are
not settable parameters themselvess.

Note 4.  Receive time difference of signals received between subframe timing boundary of E-UTRA PCell and
slot timing boundary of PSCell at the UE antenna connector including time alignment error between the
two cells

Note 5:  Receive time difference between slot boundaries of signals received from the two cells at the UE
antenna connector including time alignment error between the two cells.

Note 6:  All UL/DL transmission shall be confined within BWoccupied (i.. 10 MHz, 52 RBs) from Fc,ow, and lo is
independent of the BWchannel configured.

Note 7:  All UL/DL transmission shall be confined within BWoccupied (i.€. 40 MHz, 106 RBs) from Fc,iow, and lo is
independent of the BWchannel configured.

Note 8:  NRrs.. is derived from Table 5.3.2-1 in TS38.101-1[2] with configured BW channel.

A.45.23.2 Test Requirements

The UE shall be continuoudly scheduled in LTE PCell and NR PSCell during the entire length of T1. During the time
duration T1 the UE shall transmit at least 99.5% of ACK/NACK on NR PSCell.

If the NR PSCell is not in the same band as the deactivated SCell, the UE isonly allowed to cause interruptions on NR
PSCell immediately before and immediately after an SMTC. Each interruption on NR PSCell shall not exceed the value
defined in Table A.4.5.2.3.2-1.

If the NR PSCell isin the same band as the deactivated SCell, the UE is only alowed to cause an interruption on PSCell
no earlier than 1 slot before an SMTC and no later than 1 slot after the SMTC. the interruption on NR PSCell shall not
exceed the value defined in Table A.4.5.2.3.2-2.
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Table A.4.5.2.3.2-1: Interruption duration if the NR PSCell is not in the same band as the deactivated

SCell
NR Slot Interruption length
M length
(ms)
0 1 1
1 0.5 1

Table A.4.5.2.3.2-2: Interruption duration if the NR PSCell is in the same band as the deactivated

SCell
NR Slot Interruption length
2 length
(ms)
0 1 2 + SMTC duration
1 0.5 2 + SMTC duration

For synchronous inter-band EN-DC, the UE is only allowed to cause interruptions on E-UTRA PCell immediately
before and immediately after an SMTC. Each interruption on E-UTRA PCell shall not exceed 1 subframe.

For synchronous intra-band EN-DC, the UE is only allowed to cause an interruption on E-UTRA PCell no earlier than 1
subframe before an SMTC and no later than 1 subframe after the SMTC. Theinterruption on E-UTRA PCell shall not
exceed SMTC duration + 2 subframes.

Therate of correct events observed during repeated tests shall be at least 90%.

A4524 E-UTRAN — NR FR1 interruptions during measurements on deactivated NR
SCC in asynchronous EN-DC

A.45.24.1 Test Purpose and Environment

The purpose of thistest isto verify E-UTRAN PCell and NR PSCell interruptions during the measurement on the
deactivated NR SCC, the UE missed ACK/NACK does not exceed the limits. Thistest will verify the missed
ACK/NACK rate for E-UTRAN PCell and NR PSCell in EN-DC specified in TS 38.133 clause 8.2.1. Supported test
configurations are shown in table A.4.5.2.4.1-1.

The general test parameters and NR cell specific test parameters are givenin Table A.4.5.2.4.1-2 and A.4.5.2.4.1-3
below. And the E-UTRAN cell specific test parameters can refer to Table A.3.7.2.1-1. In the test there are three célls:
Cell1, Cell2 and Cell3. Cell1isLTE PCell, Cell2 and Cell3 is NR PSCell and NR deactivated SCell. Cell1 shall be
configured as LTE PCell and Cell2 shall be configured as NR PSCell. The test consists of one time period, with
duration of T1. Prior to the start of the time duration T1, the UE is connected to Cell1 and Cell2and the RRC message
including measCycleSCell or allowl nterruptions for the deactivated NR SCellsis received at the UE antenna connector.
During T1, LTE PCell and NR PSCell are continuously scheduled in DL.

Table A.4.5.2.4.1-1: Interruptions during measurements on deactivated NR SCC supported test
configurations

Config Description

LTE FDD, NR 15 kHz SSB SCS, 210 MHz bandwidth, FDD duplex mode

LTE FDD, NR 15 kHz SSB SCS, 210 MHz bandwidth, TDD duplex mode

LTE FDD, NR 30 kHz SSB SCS, 240 MHz bandwidth, TDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 210 MHz bandwidth, FDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 210 MHz bandwidth, TDD duplex mode

LTE TDD, NR 30 kHz SSB SCS, 240 MHz bandwidth, TDD duplex mode

Note 1:  The UE is only required to be tested in one of the supported test configurations

Note 2:  The UE is only required to be tested in one with smallest aggregated channel bandwidth from supported
band combinations which is composed of CCs 2 the bandwidth (BWchannel) defined in each test
configuration,

OO WIN|F-
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Table A.4.5.2.4.1-2: General test parameters for E-UTRAN — NR interruptions during measurements
on deactivated NR SCC in asynchronous EN-DC

Parameter Unit Value Comment

RF Channel Number 123 One is E-UTRAN RF channel and the
' other two are NR RF channels

Active PCell Celll PCell on E-UTRAN RF channel number 1.
Configured PSCell Cell2 PSCell on NR RF channel number 2.
Configured deactivated Cell3 Deactivated SCell on NR RF channel
SCell number 3.
CP length Normal Applicable to Cell1, Cell2 and Cell3
DRX OFF
:\geasurement gap pattern OFF
SCell measurement cycle
(measCycleSCell) g ms 640
T1 S 10
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Table A.4.5.2.4.1-3: NR cell specific test parameters for E-UTRAN — NR interruptions during
measurements on deactivated NR SCC in asynchronous EN-DC
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Parameter Unit Cell2 Cell3
Frequency Range FR1 FR1
Duplex mode Config 1,4 FDD FDD
Config 2,3,5,6 TDD TDD
TDD configuration Config 1,4 Not Applicable Not Applicable
Config 2,5 TDDConf.1.1 TDDConf.1.1
Config 3,6 TDDConf.2.1 TDDConf.2.1
BW channel Config 1,4 Note 8 Note 8
Config 2,5 Note 8 Note 8
Config 3,6 Note 8 Note 8
BW occupied Config 1,4 RB 52 Note & 52 Note 6
Config 2,5 52 Note 6 52 Note 6
Config 3,6 106 Note 7 106 Note 7
Initial BWP Config 1,4 DLBWP.0.1 DLBWP.0.1
Configuration Config 2,5 DLBWP.0.1 DLBWP.0.1
Config 3,6 DLBWP.0.1 DLBWP.0.1
Dedicated DL BWP Config 1,4 DLBWP.1.1 DLBWP.1.1
Configuration Config 2,5 DLBWP.1.1 DLBWP.1.1
Config 3,6 DLBWP.1.1 DLBWP.1.1
Initial UL BWP Config 1,4 ULBWP.0.1 ULBWP.0.1
Configuration Config 2,5 ULBWP.0.1 ULBWP.0.1
Config 3,6 ULBWP.0.1 ULBWP.0.1
Dedicated UL BWP Config 1,4 ULBWP.1.1 ULBWP.1.1
Configuration Config 2,5 ULBWP.1.1 ULBWP.1.1
Config 3,6 ULBWP.1.1 ULBWP.1.1
PDSCH Reference Config 1,4 SR.1.1 FDD -
measurement channel | Config 2,5 SR.1.1 TDD -
Config 3,6 SR.2.1 TDD -
RMSI CORESET Config 1,4 CR.1.1 FDD CR.1.1 FDD
parameters Config 2,5 CR.1.1 TDD CR.1.1 TDD
Config 3,6 CR.2.1 TDD CR.2.1 TDD
PDCCH CORESET Config 1,4 CCR.1.1 FDD CCR.1.1 FDD
parameters Config 2,5 CCR.1.1 TDD CCR.1.1 TDD
Config 3,6 CCR.2.1 TDD CCR.2.1 TDD
TRS configuration Config 1,4 TRS.1.1 FDD TRS.1.1 FDD
Config 2,5 TRS.1.1 TDD TRS.1.1 TDD
Config 3,6 TRS.1.2 TDD TRS.1.2 TDD
OCNG Patterns Config 1,2,4,5 OP.1 Note & QP.]1 Note 6
Config 3,6 OP.1 Note7? OP.1 Note7
SSB Configuration Config 1,2,4,5 SSB.1 FR1 SSB.1 FR1
Config 3,6 SSB.2 FR1 SSB.2 FR1
SMTC Configuration SMTC.1 SMTC.1
TCI state TCl.State.0 TCl.State.0
Correlation Matrix and Antenna 1x2 Low 1x2 Low
Configuration
EPRE ratio of PSS to SSS
EPRE ratio of PBCH DMRS to SSS
EPRE ratio of PBCH to PBCH DMRS
EPRE ratio of PDCCH DMRS to SSS
EPRE ratio of PDCCH to PDCCH DMRS
EPRE ratio of PDSCH DMRS to SSS dB 0 0
EPRE ratio of PDSCH to PDSCH
EPRE ratio of OCNG DMRS to SSS(Note
1)
EPRE ratio of OCNG to OCNG DMRS
(Note 1)
NocNOte 2 dBm/15 104 104
kHz
SS-RSRP Note 3 dBkm/15 .87 87
Hz
Es/lot dB 17 17
Es/Noc dB 17 17
|oNote3 ' dBm/
Config 1,2,4,5 9 36MHz -58.96 -58.96
' dBm/
Config 3,6 38.16MHz -52.86 -52.86
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Time offset to Cell1 N°¢ | Config 1,2,4,5 500 500 + Time offset to
4 us Cell2
Config 3,6 250 250 + Time offset to
Cell2
Time offset to Cell2 Noes us - 3
Propagation Condition AWGN AWGN

Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power
spectral density is achieved for all OFDM symbols.

Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modeled as AWGN of appropriate power for Noc to be fulfilled within
BWoccupied.

Note 3: SS-RSRP and lo levels have been derived from other parameters for information purposes. They are
not settable parameters themselvess.

Note 4:  Receive time difference of signals received between subframe timing boundary of E-UTRA PCell and
slot timing boundary of PSCell at the UE antenna connector including time alignment error between the
two cells

Note 5:  Receive time difference between slot boundaries of signals received from the two cells at the UE
antenna connector including time alignment error between the two cells.

Note 6:  All UL/DL transmission shall be confined within BW occupied (i.€. 10 MHz, 52 RBs) from Fcow, and lo is
independent of the BW channel configured.

Note 7:  All UL/DL transmission shall be confined within BWoccupied (i.€. 40 MHz, 106 RBs) from Fc,iow, and lo is
independent of the BW channel configured.

Note 8:  Nre. is derived from Table 5.3.2-1 in TS38.101-1[2] with configured BW channel.

A.4.5.2.4.2 Test Requirements

The UE shall be continuoudly scheduled in LTE PCell and NR PSCell during the entire length of T1. During the time
duration T1 the UE shall transmit at least 99.5% of ACK/NACK on NR PSCell.

If the NR PSCell is not in the same band as the deactivated SCell, the UE is only alowed to cause interruptions on NR
PSCéll immediately before and immediately after an SMTC. Each interruption on NR PSCell shall not exceed the value
defined in Table A.4.5.2.4.2-1.

If the NR PSCell isin the same band as the deactivated SCell, the UE is only alowed to cause an interruption on PSCell

no earlier than 1 slot before an SMTC and no later than 1 slot after the SMTC. the interruption on NR PSCell shall not
exceed the value defined in Table A.4.5.2.4.2-2.

Table A.4.5.2.4.2-1: Interruption duration if the NR PSCell is not in the same band as the deactivated

SCell
NR Slot Interruption length
H length
(ms)
0 1 1
1 0.5 1

Table A.4.5.2.4.2-2: Interruption duration if the NR PSCell is in the same band as the deactivated

SCell
NR Slot Interruption length
y length
(ms)
0 1 2 + SMTC duration
1 0.5 2 + SMTC duration

For asynchronous inter-band EN-DC, the UE is only allowed to cause interruptions on E-UTRA PCell immediately
before and immediately after an SMTC. Each interruption on E-UTRA PCell shall not exceed 2 subframe.

Therate of correct events observed during repeated tests shall be at least 90%.
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A.4525 E-UTRAN — NR FR1 interruptions during measurements on deactivated E-
UTRAN SCC in synchronous EN-DC

A.45.25.1 Test Purpose and Environment

The purpose of thistest isto verify E-UTRAN PCell and NR PSCell interruptions during the measurement on the
deactivated E-UTRAN SCC, the UE missed ACK/NACK does not exceed the limits. This test will verify the missed
ACK/NACK rate for E-UTRAN PCell and NR PSCell in EN-DC specified in TS38.133 clause 8. 2.1.2. Supported test
configurations are shown in table A.4.5.2.5.1-1.

The general test parameters and NR cell specific test parameters are givenin Table A.4.5.2.5.1-2 and A.4.5.2.5.1-3
below. And the E-UTRAN cell specific test parameters can refer to Table A.3.7.2.1-1. In the test there are three céells:
Cell1, Cell2 and Cell3. Cell1 and Cell3 is E-UTRAN PCell and E-UTRAN deactivated SCell, Cell2 is NR FR1 PSCell.
Cell1 shall be configured as LTE PCell and Cell2 shall be configured as NR PSCell. The test consists of onetime
period, with duration of T1. Prior to the start of the time duration T1, the UE is connected to Cell1 and Cell2 and the
RRC message including measCycleSCell or allowlnterruptions for the deactivated E-UTRAN SCellsis received at the
UE antenna connector. During T1, LTE PCell and NR PSCell are continuously scheduled in DL.

Table A.4.5.2.5.1-1: Interruptions during measurements on deactivated E-UTRAN SCC supported test
configurations

Config Description
1 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
2 LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
3 LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
4 LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
5
6
N

LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
ote: The UE is only required to be tested in one of the supported test configurations

Table A.4.5.2.5.1-2: General test parameters for E-UTRAN — NR interruptions during measurements
on deactivated E-UTRAN SCC in synchronous EN-DC

Parameter Unit Value Comment

RF Channel Number 12 One is E-UTRAN RF channel and the
’ other is NR RF channel

Active PCell Celll PCell on E-UTRAN RF channel number 1.
Active PSCell Cell2 PSCell on NR RF channel number 2.
Configured deactivated Cell3 Deactivated SCell on E-UTRAN RF
SCell channel number 1.
CP length Normal Applicable to Celll, Cell2 and Cell3
DRX OFF
II\geasurement gap pattern OFF
SCell measurement cycle
(measCycleSCell) / ms 640
T1 S 10

Table A.4.5.2.5.1-3: NR cell specific test parameters for E-UTRAN — NR interruptions during
measurements on deactivated E-UTRAN SCC in synchronous EN-DC

Parameter Unit Cell2
Frequency Range FR1
Duplex mode Config 1,4 FDD
Config 2,3,5,6 TDD
TDD configuration Config 1,4 Not Applicable
Config 2,5 TDDConf.1.1
Config 3,6 TDDConf.2.1
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BW channel Config 1,4 MHz 10: Nrec = 52
Config 2,5 10: Nre,c = 52
Config 3,6 40: Nrs,c = 106
Initial DL BWP Config 1,4 DLBWP.0.1
Configuration Config 2,5 DLBWP.0.1
Config 3,6 DLBWP.0.1
Dedicated DL BWP Config 1,4 DLBWP.1.1
Configuration Config 2,5 DLBWP.1.1
Config 3,6 DLBWP.1.1
Initial UL BWP Config 1,4 ULBWP.0.1
Configuration Config 2,5 ULBWP.0.1
Config 3,6 ULBWP.0.1
Dedicated UL BWP Config 1,4 ULBWP.1.1
Configuration Config 2,5 ULBWP.1.1
Config 3,6 ULBWP.1.1
PDSCH Reference Config 1,4 SR.1.1 FDD
measurement channel Config 2,5 SR.1.1 TDD
Config 3,6 SR.2.1 TDD
RMSI CORESET Config 1,4 CR.1.1 FDD
parameters Config 2,5 CR.1.1 TDD
Config 3,6 CR.2.1 TDD
PDCCH CORESET Config 1,4 CCR.1.1 FDD
parameters Config 2,5 CCR.1.1 TDD
Config 3,6 CCR.2.1 TDD
TRS configuration Config 1,4 TRS.1.1 FDD
Config 2,5 TRS.1.1 TDD
Config 3,6 TRS.1.2 TDD
OCNG Patterns OP.1
SMTC Configuration SMTC.1
TCI state TCl.State.O
SSB Configuration Config 1,2,4,5 SSB.1 FR1
Config 3,6 SSB.2 FR1
Correlation Matrix and Antenna 1x2 Low
Configuration
EPRE ratio of PSS to SSS
EPRE ratio of PBCH DMRS to SSS
EPRE ratio of PBCH to PBCH DMRS
EPRE ratio of PDCCH DMRS to SSS
EPRE ratio of PDCCH to PDCCH DMRS
EPRE ratio of PDSCH DMRS to SSS dB 0
EPRE ratio of PDSCH to PDSCH
EPRE ratio of OCNG DMRS to SSS(Note
1)
EPRE ratio of OCNG to OCNG DMRS
(Note 1)
NocNote 2 dBm/15
KHz -104
SS-RSRP Note 3 dBm/15
-87
kHz
Es/lot dB 17
Es/Noc dB 17
|gNote3 ) dBm/
Config 1,2,4,5 9.36MHz -58.96
. dBm/
Config 3,6 38.16MHz -52.86
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Time offset to Cell1 Note 4 us 3 for intra-band EN-DC,
33 for inter-band EN-DC
Propagation Condition AWGN

Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power
spectral density is achieved for all OFDM symbols.

Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modeled as AWGN of appropriate power for Noc to be fulfilled.

Note 3: SS-RSRP and lo levels have been derived from other parameters for information purposes. They are
not settable parameters themselvess.

Note 4:  Receive time difference of signals received between subframe timing boundary of E-UTRA PCell and
slot timing boundary of PSCell at the UE antenna connector including time alignment error between the
two cells

A.45.25.2 Test Requirements

The UE shall be continuously scheduled in LTE PCell and NR PSCell during the entire length of T1. During the time
duration T1 the UE shall transmit at least 99.5% of ACK/NACK on NR PSCell. The UE isonly allowed to cause one
interruption on PCell and one interruption on PSCell. Each interruption on NR PSCell shall not exceed X defined in
Table A.4.5.2.5.2-1 if the NR PSCell is not in the same band as the E-UTRAN deactivated SCell or Y in Table
A.4.5.2.3.2-1if the NR PSCell isin the same band as the E-UTRAN deactivated SCell.

Table A.4.5.2.5.2-1: Interruption length X and Y at measurements on deactivated E-UTRA SCC

U NR Slot Interruption length X slot Interruption length Y slot
length (ms) Sync
1 1 1+SMTC duration
1 0.5 1 1+SMTC duration

Each interruption on E-UTRAN PCell shall not exceed 1 subframe if the PCell is not in the same band asthe
deactivated SCell, or 5 subframesif the PCell isin the same band as the deactivated SCell.

Therate of correct events observed during repeated tests shall be at least 90%.

A.45.2.6 E-UTRAN — NR FR1 interruptions during measurements on deactivated E-
UTRAN SCC in asynchronous EN-DC

A.45.2.6.1 Test Purpose and Environment

The purpose of thistest isto verify E-UTRAN PCell and NR PSCell interruptions during the measurement on the
deactivated NR SCC, the UE missed ACK/NACK does not exceed the limits. Thistest will verify the missed
ACK/NACK rate for E-UTRAN PCell and NR PSCell in EN-DC specified in TS 38.133 clause 8.2.1. Supported test
configurations are shown in table A.4.5.2.6.1-1.

The general test parameters and NR cell specific test parameters are given in Table A.4.5.2.6.1-1 and A.4.5.2.6.1-2
below. And the E-UTRAN cell specific test parameters can refer to Table A.3.7.2.1-1. In the test there are three céells:
Cell1, Cell2 and Cell3. Cell1 and Cell3 is E-UTRAN PCell and E-UTRAN deactivated SCell, Cell2 is NR FR1 PSCell.
Cell1 shall be configured as LTE PCell and Cell2 shall be configured as NR PSCell. The test consists of one time
period, with duration of T1. Prior to the start of the time duration T1, the UE is connected to Cell1 and Cell2 and the
RRC message including measCycleSCell or allowlnterruptions for the deactivated NR SCellsisreceived at the UE
antenna connector. During T1, LTE PCell and NR PSCell are continuously scheduled in DL.
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Table A.4.5.2.6.1-1: Interruptions during measurements on deactivated E-UTRAN SCC supported test

configurations

Config

Description

LTE FDD,

NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

LTE FDD,

NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

LTE FDD,

NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

LTE TDD,

NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

LTE TDD,

NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

LTE TDD,

NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

ote:

The UE is only required to be tested in one of the supported test configurations

Table A.4.5.2.6.1-2: General test parameters for E-UTRAN — NR interruptions during measurements
on deactivated E-UTRAN SCC in asynchronous EN-DC

Parameter Unit Value Comment

RF Channel Number 123 One is NR RF channel and the other two
T are E-UTRAN RF channels

Active PCell Celll PCell on E-UTRAN RF channel number 1.
Configured PSCell Cell2 PSCell on NR RF channel number 2.
Configured deactivated Cell3 Deactivated SCell on E-UTRAN RF
SCell channel number 3.
CP length Normal Applicable to Celll, Cell2 and Cell3
DRX OFF
:\geasurement gap pattern OFF
SCell measurement cycle
(measCycleSCell) g ms 640
T1 S 10

Table A.4.5.2.6.1-3: NR cell specific test parameters for E-UTRAN — NR interruptions during
measurements on deactivated E-UTRAN SCC in asynchronous EN-DC

Parameter Unit Cell2
Frequency Range FR1
Duplex mode Config 1,4 FDD
Config 2,3,5,6 TDD
TDD configuration Config 1,4 Not Applicable
Config 2,5 TDDConf.1.1
Config 3,6 TDDConf.2.1
BW channel Config 1,4 10: Nre,c = 52
Config 2,5 10: NrB,c =52
Config 3,6 40: Nrs,c = 106
Initial DL BWP Config 1,4 DLBWP.0.1
Configuration Config 2,5 DLBWP.0.1
Config 3,6 DLBWP.0.1
Dedicated DL BWP Config 1,4 DLBWP.1.1
Configuration Config 2,5 DLBWP.1.1
Config 3,6 DLBWP.1.1
Initial UL BWP Config 1,4 ULBWP.0.1
Configuration Config 2,5 ULBWP.0.1
Config 3,6 ULBWP.0.1
Dedicated UL BWP Config 1,4 ULBWP.1.1
Configuration Config 2,5 ULBWP.1.1
Config 3,6 ULBWP.1.1
PDSCH Reference Config 1,4 SR.1.1 FDD
measurement channel Config 2,5 SR.1.1 TDD
Config 3,6 SR.2.1 TDD
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RMSI CORESET Config 1,4 CR.1.1 FDD
parameters Config 2,5 CR.1.1 TDD
Config 3,6 CR.2.1 TDD
PDCCH CORESET Config 1,4 CCR.1.1 FDD
parameters Config 2,5 CCR.1.1 TDD
Config 3,6 CCR.2.1 TDD
TRS configuration Config 1,4 TRS.1.1 FDD
Config 2,5 TRS.1.1 TDD
Config 3,6 TRS.1.2 TDD
OCNG Patterns OP.1
SMTC Configuration SMTC.1
TCI state TCl.State.O
SSB Configuration Config 1,2,4,5 SSB.1 FR1
Config 3,6 SSB.2 FR1
Correlation Matrix and Antenna 1x2 Low
Configuration

EPRE ratio of PSS to SSS

EPRE ratio of PBCH DMRS to SSS
EPRE ratio of PBCH to PBCH DMRS
EPRE ratio of PDCCH DMRS to SSS
EPRE ratio of PDCCH to PDCCH DMRS
EPRE ratio of PDSCH DMRS to SSS dB 0
EPRE ratio of PDSCH to PDSCH

EPRE ratio of OCNG DMRS to SSS(Note

1)
EPRE ratio of OCNG to OCNG DMRS
(Note 1)
NocNote 2 dBm/15
KMz -104
SS-RSRPp Note 3 dBm/15
-87
kHz
Es/lot dB 17
Es/Noc dB 17
[oNotes . dBm/
Config 1,2,4,5 9 36MHz -58.96
) dBm/
Config 3,6 38.16MHz -52.86
Time offset to Cell1 N | Config 1,2,4,5 us 500
4
Config 3,6 250
Propagation Condition AWGN

Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power
spectral density is achieved for all OFDM symbols.

Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over
subcarriers and time and shall be modeled as AWGN of appropriate power for Noc to be fulfilled.

Note 3: SS-RSRP and lo levels have been derived from other parameters for information purposes. They are
not settable parameters themselvess.

Note 4:  Receive time difference of signals received between subframe timing boundary of E-UTRA PCell and
slot timing boundary of PSCell at the UE antenna connector including time alignment error between the
two cells

A.4.5.2.6.2 Test Requirements

The UE shall be continuously scheduled in LTE PCell and NR PSCell during the entire length of T1. During the time
duration T1 the UE shall transmit at least 99.5% of ACK/NACK on E-UTRAN PCell and NR PSCell. The UE isonly
allowed to cause oneinterruption on PCell and one interruption on PSCell. Each interruption on NR PSCell shall not
exceed the value defined in Table A.4.5.2.4.2-1 and Table A.4.5.2.4.2-2.
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Table A.4.5.2.6.2-1: Interruption duration if the NR PSCell is not in the same band as the E-UTRAN
deactivated SCell

M | NR Slot length (ms) | Interruption length

0 1 2
1 0.5 2

Table A.4.5.2.6.2-2: Interruption duration if the NR PSCell is in the same band as the E-UTRAN
deactivated SCell

M | NR Slot length (ms) Interruption length

0 1 2 + SMTC duration
1 0.5 2 + SMTC duration

Each interruption on E-UTRAN PCell shall not exceed 1 subframe if the PCell is not in the same band asthe
deactivated SCell, or 5 subframesif the PCell isin the same band as the deactivated SCell.

Therate of correct events observed during repeated tests shall be at least 90%.

A.4.527 Void

A.45.3 SCell Activation and Deactivation Delay

A4531 SCell Activation and deactivation of known SCell in FR1 for 160ms SCell
measurement cycle

A453.1.1 Test Purpose and Environment

The purpose of thistest isto verify that the SCell activation and deactivation times are within the requirements stated in
clause 8.3, when the SCell in FR1 is known by the UE at the time of activation.

The supported test configurations are shown in table A.4.5.3.1.1-1 below. The test parameters are given in Tables
A.4.5.3.1.1-2 and cell-specific parametersin A.4.5.3.1.1-3 below. The test consists of three successive time periods,
with duration of T1, T2 and T3, respectively. There are three carriers, E-UTRA has one cell, NR hastwo cells. All cells
have constant signal levels throughout the test. Before the test starts the UE is connected to Cell 1 (PCell) on E-UTRA
and Cell 2 (PSCell) on NR, but is not aware of Cell 3 (SCell) on NR. The UE is monitoring the PCell and PSCell. The
UE shall be continuously scheduled in the PCell and PSCell throughout the whole test.

At the beginning of T1 the UE receives an RRC message by which the SCell (Cell 3) becomes configured on NR. The
UE now starts monitoring the SCell. The test equipment sends a MAC message for activation of the SCell.

The point in time at which the MAC message is received at the UE antenna connector, in a slot # denoted m, defines the
start of time period T2. The UE shall be able to report valid CSl in PSCell for the activated SCell at latest in slot m +

T“ARQ*T“ﬁ;i::]‘;f]’::;fs‘-“ep°"i“g, as defined in clause 8.3. The UE shall start reporting CSl in PSCell in slot (m+k) and

shall report CQI index O (out-of-range) until the SCell activation has been completed. Any PSCell interruption due to

. . . THARQ THARQ+3ms+Tx : ) .
activation of SCell shall occur intheslot m + 1 + R slot length todotm+ 1+ “NR slot longth + Ninterruption, 8 defined

in clause 8.3, Where Niyterruption 1S the interruption length given in section 8.2. Any E-UTRA PCell interruption due to

. . . T T +3ms+T;
activation of SCell shall occur in the subframem, + 1 + ——1AR2__ —HARQ X
EUTRA slot length EUTRA slotlength

Ninterruption» Where m; and m, are the index of the first and last subframe of E-UTRA PCell which overlaps with slot
m, and Njnterruption 1S the interruption length givenin TS 36.133 [14] section 7.32.

to subframem, + 1 +

Time period T3 starts when a MA C message for deactivation of SCell, sent from the test equipment to the UE in aslot #
denoted n, isreceived at the UE antenna connector. The UE shall carry out deactivation of the SCell inaslot n +

%, as defined in clause 8.3. The starting point of any PSCell interruption due to the deactivation shall occur in
THARQt+3ms

theslotn + 1+ —HARQ 4o 4 4

NR slot length NR slot length’

as defined in clause 8.3. The starting point of any E-UTRA PCell
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interruption due to the deactivation shall occur in the subframen,; + 1 +

THARQ+3mS
EUTRA subframe length’
with slot n.
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THARQ

EUTRA subframe length
wheren; and n, are the index of the first and last subframe of E-UTRA PCell which overlaps

to subframen, + 1 +

The test equipment verifies that potential interruption is carried out in the correct time span by monitoring ACK/NACK
sent in PSCell during activation and deactivation of SCell, respectively.

The test equipment verifies the activation time by counting the slots from the time when the SCell activation command
issent until a CSl report with other than CQI index O is received.

The test equipment verifies the deactivation time by counting the slots from the time when the SCell deactivation
command is sent until CSI reporting for SCell is discontinued.

Table A.4.5.3.1.1-1: known FR1 SCell activation in non-DRX for 160ms SCell measurement cycle
supported test configurations

Configuration

Description

LTE FDD, NR 15 kHz SSB SCS, >10 MHz bandwidth, FDD duplex mode

LTE FDD, NR 15 kHz SSB SCS, >10 MHz bandwidth, TDD duplex mode

LTE FDD, NR 30 kHz SSB SCS, >40 MHz bandwidth, TDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, >10 MHz bandwidth, FDD duplex mode

G| WIN|F-

LTE TDD, NR 15 kHz SSB SCS, >10 MHz bandwidth, TDD duplex mode

6 LTE TDD, NR 30 kHz SSB SCS, >40 MHz bandwidth, TDD duplex mode

Note 1:
Note 2:

configuration,

The UE is only required to be tested in one of the supported test configurations
The UE is only required to be tested in one with smallest aggregated channel bandwidth from supported
band combinations which is composed of CCs 2 the bandwidth (BWchanne) defined in each test

Table A.4.5.3.1.1-2: General test parameters for known FR1 SCell activation case, 160ms SCell

measurement cycle

Parameter Unit Value Comment
RF Channel Number One E-UTRAN radio channel (1) and two
1,2,3 NR radio channel (2,3) are used for this
test
Active PCell Primary cell on E-UTRAN RF channel
Cell 1 number 1.
As specified in clause A.3.7.2.1
Active PSCell Primary secondary cell on NR RF channel
Cell 2
number 2.
Configured deactivated Cell 3 Configured deactivated secondary cell on
SCell NR RF channel number 3
CP length Normal
DRX OFF Continuous monitoring of primary cell
Cell-individual offset for cells Individual offset for cells on primary
on E-UTRA RF channel dB 0 component carrier.
number
Cell-individual offset for cells dB 0 Individual offset for cells on secondary
on NR channel number component carrier.
SCell measurement cycle
(measCycleSCell) ms 160
Cell3 timing offset to cell2 us 0
Time alignment error < Time alignment error as The value of time alignment error depends
between cell3 and cell2 us specified in TS 38.104 [13] clause | upon the type of carrier aggregation.
6.5.3.1.
T1 s 7 During this time the PSCell shall be known
and the SCell configured and detected.
T2 s 1 During this time the UE shall activate the

SCell.

ETSI




3GPP TS 38.133 version 15.16.0 Release 15

332

ETSI TS 138 133 V15.16.0 (2022-04)

T3

During this time the UE shall deactivate
the SCell.

THARQ

ms

kixNR slot length

k1 is a number of slots indicated by the
PDSCH-to-HARQ_feedback timing
indicator field in a corresponding DCI
format or provided by dI-DataToUL-ACK if
the PDSCH-to-HARQ feedback timing field
is not present in the DCI format, the value
is defined in 38.213 [3]

TCSI_Reporting

ms

15

The delay (in ms) including uncertainty in
acquiring the first available downlink CSI
reference resource, UE processing timefor
CSl reporting (clause 5.2.2.5in TS 38.214)
and uncertainty in acquiring the first
available CSI reporting resources as
specified in TS 38.331 [2]

slot

k +3-

bt
N3y 41

As specified in clause 4.3 of TS 38.213 [3]
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Table A. 4.5.3.1.1-3: Cell specific test parameters for known FR1 SCell activation case, 160ms SCell
measurement cycle
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. Cell 2 Cell 3
Parameter Unit T [ T2 | T3 T [ T2 | 13
SSB ARFCN freql freg2
Dublex mode Config 1,4 FDD
P Config 2,3,5,6 TDD
Config 1,4 Not Applicable
TDD configuration Config 2,5 TDDConf.1.1
Config 3,6 TDDConf.2.1
Config 1,4 Note 7
BW channel Config 2,5 MHz Note 7
Config 3,6 Note 7
BW occupied Config 1,4 RB 52 Note5
Config 2,5 52 Notes
Config 3,6 106 Note 6
DL |r_1|t|al BWP Config 1, 2, 3, 4, DLBWP.O 1
configuration 5,6
DL Qedlcgted BWP Config 1, 2, 3, 4, DLBWP.1.1
configuration 5,6
UL initial BWP Config 1, 2, 3, 4,
configuration 5,6 ULBWP.0.1
UL d_edlca_ted BWP Config 1, 2, 3, 4, ULBWP.1.1
configuration 56
DRX Cycle ms Not Applicable
Config 1,4 SR.1.1 FDD SR.1.1 FDD
riDeisciJ':eiiﬁtrec?w;inel Config 2,5 SR.1.1 TDD SR.1.1 TDD
Config 3,6 SR.2.1 TDD SR.2.1 TDD
Config 1,4 CR.1.1 FDD CR.1.1 FDD
Eg"ﬁr‘eﬁ?fgﬁ;;el Config 2,5 CR.1.1TDD CR.L1TDD
Config 3,6 CR.2.1 TDD CR.2.1 TDD
Config 1,4 CCR.1.1 FDD CCR.1.1 FDD
Sggrgn?:ziiilnel Config 2,5 CCR.1.1 TDD CCR.1.1 TDD
Config 3,6 CCR.2.1 TDD CCR.2.1 TDD
Config 1,4 TRS.1.1 FDD TRS.1.1 FDD
TRS configuration Config 2,5 TRS.1.1 TDD TRS.1.1 TDD
Config 3,6 TRS.1.2 TDD TRS.1.2 TDD
OCNG Patterns Config 1,2,4,5 OP.]1 Note 5
Config 3,6 OP.] Note &
SMTC configuration SMTC.1
) . Config 1,2,4,5 SSB.1 FR1
SSB configuration Config 3.6 SSB 2 FR1
i . Config 1,4 CSI-RS.1.1 FDD
f%f'ézlsr‘;ogfr'g#ra“c’” Config 2.5 CSI-RS.1.1 TDD
porting Config 3,6 CSI-RS.2.1 TDD
PDSCH/PDCCH Config 1,2,4,5 KHz 15
subcarrier spacing Config 3,6 30
reportConfigType Config 1-6 periodic
reportQuantity Config 1-6 cri-RI-PMI-CQI
CSI_ reporting Config 1-6 ms 5
periodicity
Config 3,6 10
CSl reporting offset Config 1,2,4,5 slot 2
Config 3,6 4
EPRE ratio of PSS to SSS
EPRE ratio of PBCH DMRS to SSS
EPRE ratio of PBCH to PBCH DMRS
EPRE ratio of PDCCH DMRS to SSS
EPRE ratio of PDCCH to PDCCH DMRS dB 0
EPRE ratio of PDSCH DMRS to SSS
EPRE ratio of PDSCH to PDSCH
EPRE ratio of OCNG DMRS to SSS(Note 1)
EPRE ratio of OCNG to OCNG DMRS (Note 1)
Ny o2 dBm/15kHz -104
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Config 1,2,4,5 -104
Ny o2 dBm/SCS
Config 3,6 m -101
Es/ |, dB 17
E / N, dB 17
Config 1,2,4,5 -87
- Note3 140
SS-RSRP Config 3.6 dBm/SCS 84
SCH_RP Note3 dBm/15 kHz -87
i dBm/
o Config 1,2,4,5 9.36MHz -58.96
lo™o dBm/
Config 3,6 38.16MHz -52.87
Propagation condition - AWGN

Note 1:  OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral
density is achieved for all OFDM symbols.
Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over

subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled within

BWoccupied.

Note 3: SS-RSRP, lo and SCH_RP levels have been derived from other parameters for information purposes. They
are not settable parameters themselves.

Note 4:  The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T2.]

Note 5:  All UL/DL transmission shall be confined within BW channel_actual-occupied (i.€. 10 MHz, 52 RBs) from Fc ow, and
lo is independent of the BWchannel configured.

Note 6:  All UL/DL transmission shall be confined within BW channel_actual-occupied (i.€. 40 MHz, 106 RBs) from Fc 0w, and
lo is independent of the BW channel configured.

Note 7:  Nrs. is derived from Table 5.3.2-1 in TS38.101-1[2] with configured BW channel.

A.453.1.2 Test Requirements

During T2 the UE shall start sending CSI reports for SCell with non-zero CQI index at latest inaslot m +

TuARQ*+Tactivtion_timetTCSI_R ti . :
Q7 _activtion.time —POTE T activation time = T Firessa+ 5Ms, as defined in clause 8.3.
NR slot length -

THARQ+3ms
NR slot length’

During T3 the UE shall stop sending CSl reports for SCell at latest inaslot n + as defined in clause 8.3.

THARQ

During T2 interruption of PSCell during SCell activation shall not happen outsidetheslot m + 1 + NRslotlergth

tom +

T 3 T . . . . . .
1+ % + Ninterruption ad interruption of E-UTRA PCell during SCell activation shall not happen outside
THARQ THARQ+3mS+TX : ) . .
the subframe m, + 1 + " —— p— to subframem, + 1 + "=~ Slotlength Ninterruption. @ defined in clause 8.3.

During T3 the starting point of interruption of PSCell during SCell deactivation shall not happen outside the slot n +

__THARQ 4 4 1 4 —HARQESMS o yefined in clause 8.3 and the starting point of interruption of E-UTRA
NR slot length NR slot length

PCell during SCell deactivation shall not happen outside the subframen, + 1 +

THARQ+3mS
EUTRA subframe length’

THARQ
EUTRA subframe length

to subframen, +

1+

The interruption of PSCell shall not be more than the values specified for EN-DC in Clause 8.2.1.2.4.

All of the above test requirements shall be fulfilled in order for the observed SCell activation delay and SCell
deactivation delay to be counted as correct. The rate of correct observed SCell activation delay and SCell deactivation
delay during repeated tests shall be at least 90%.

NOTE: During T2 if there are no uplink resources for reporting the valid CSl inadot m +

T +T 4 ctivti i +T i . . . .
HARQ ac‘;‘:fl“(;;‘l'z;gtssI*Rep"”‘“g as defined in clause 8.3 then the UE shall use the next available uplink

resource for reporting the corresponding valid CSl.
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A.453.2 SCell Activation and deactivation of known SCell in FR1 for 320 ms SCell
measurement cycle

A.453.2.1 Test Purpose and Environment

The purpose of thistest case is the same as for the test defined in clause A.4.5.3.1.1. The supported test configurations
arethe same as defined in clause A.4.5.3.1.1. The test parameters are the same except those described in the following
clause. The listed parameter valuesin Tables A.4.5.3.2.1-1 will replace the values of corresponding parametersin
TablesA.4.5.3.1.1-2.

Table A.4.5.3.2.1-1: General test parameters for known FR1 SCell activation case, 320 ms SCell
measurement cycle

Parameter Unit Value Comment
SCell measurement cycle
(measCycleScCell) ms 320
A.4.53.2.2 Test Requirements

The test requirements defined in clause A.4.5.3.1.2 shall apply to thistest case, except Tactivation time Will be replaced with
the value Trirgsse_max + Trs + 5MS.

A.45.3.3 SCell Activation and deactivation of unknown SCell in FR1

A.4533.1 Test Purpose and Environment

The purpose of thistest isto verify that the SCell activation and deactivation times are within the requirements stated in
clause 8.3, when the SCell in FR1 is unknown by the UE at the time of activation.

The supported test configurations are defined in clause A.4.5.3.1.1. The test parameters are the same except those
described in the following clause. The listed parameter valuesin Tables A.4.5.3.3.1-1 will replace the values of
corresponding parametersin Tables A.4.5.3.1.1-2. The test consists of three successive time periods, with duration of
T1, T2 and T3, respectively. There are three carriers, E-UTRA has one cell, NR hastwo cells. Cell 1 and Cell 2 have
constant signal levels throughout the test. Before the test starts the UE is connected to Cell 1 (PCell) on E-UTRAN and
Cell 2 (PSCéll) on NR, but is not aware of Cell 3 (SCell) on NR. The UE is monitoring the PCell and PSCell. The UE
shall be continuously scheduled in the PCell and PSCell throughout the whole test.

At the beginning of T1 the UE receives an RRC message by which the SCell (Cell 3) becomes configured on NR.
During T1 the SCell is powered off and UE is not aware of SCell.

A MAC message for activation of SCell is sent by the test equipment 100ms after the RRC message, in a slot # denoted
m. The point in time at which the MAC message for activation of SCell isreceived at the UE antenna connector defines
the start of time period T2. The UE shall be able to report valid CSl for the activated SCell at latest in slot m +

THARQ+T“°t;1:i;’;*;il’2;;::SI*Repmmg as defined in clause 8.3 provided the SCell can be successfully detected on the first

attempt. The UE shall start reporting CSI in slot (m+k) and shall report CQI index 0 (out-of-range) until the SCell
activation has been completed. Any PSCell interruption due to activation of SCell shall occur inthedotm + 1 +

THARQ THARQ+3ms+Tx . . .
m todotm+ 1+ m + Ninterruptiom as defined in clause 8.3, where Ninterruption isthe

interruption length given in section 8.2. Any E-UTRA PCell interruption due to activation of SCell shall occur in the

THARQ THARQ+3MS+Tx : _
subframem, + 1 + EUTRA slot longth to subframem, + 1 + EUTRA slot length Ninterruption, Where m; and m, are the

index of the first and last subframe of E-UTRA PCell which overlaps with Sot m, and Nijterruption IS the interruption
length givenin TS 36.133 [14] section 7.32.

Time period T3 starts when a MA C message for deactivation of the SCell, sent from the test equipment to the UE in a
dlot # denoted n, isreceived at the UE antenna connector. The UE shall carry out deactivation of the SCell at latest in

slotn + % as defined in clause 8.3. The starting point of any PSCell interruption due to the deactivation shall
THARQ ton+1+ M

occur inthedotn + 1+ ————— ,
NR slot length NR slot length

as defined in clause 8.3. The starting point of any E-
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THARQ
EUTRA subframe length

wheren, and n, are the index of the first and last subframe of E-UTRA PCell which

UTRA PCaell interruption due to the deactivation shall occur in the subframen,; + 1 + to subframe

THARQ+3m5
n; +1+ EUTRA subframe length’
overlaps with dot n.

The test equipment verifies that potential interruption is carried out in the correct time span by monitoring ACK/NACK
sent in PSCell during activation of SCell, respectively.

The test equipment verifies the activation time by counting the slots from the time when the SCell activation command
issent until a CSl report with other than CQI index O is received.

The test equipment verifies the deactivation time by counting the slots from the time when the SCell1 deactivation
command is sent until CSI reporting for SCell1 is discontinued.

Table A.4.5.3.3.1-1: General test parameters for unknown FR1 SCell activation case, 160ms SCell
measurement cycle

Parameter Unit Value Comment
During this time the PSCell shall be known
T ms 100 and the SCell configured, but not detected.
A.4.53.3.2 Test Requirements

The test requirements defined in clause A.4.5.3.1.2 shall apply to this test case, except T acivaion time Will be replaced with
the value Triresss_max + Tsutc max + 2*Trs + Sms as defined in clause 8.3.

A.4.5.4 UE UL carrier RRC reconfiguration Delay

A.454.1 UE UL carrier RRC reconfiguration Delay

Table A.4.5.4.1-1 - Table A.4.5.4.1-4 : Void

A4541.1 Test Purpose and Environment

The purpose of thistest isto verify that when the UE receives a RRC message implying NR UL or Supplementary UL
carrier configuration, the UE shall be ready to start transmission on the newly configured carrier within the time limits
specified in clause 8.4.2 and 8.4.3 for configuring and deconfiguring, respectively.

There arethree cells: E-UTRAN PCell (Cell 1), FR1 PSCell (Cell 2) and FR1 SCell (Cell 3). For SCell, both NR uplink
and supplementary uplink are broadcast by ServingCellConfigCommonSI B. The test parameters for PSCell and SCell
aregivenin Table A. 45.4.1.1-1, Table A. 45.4.1.1-2, Table A. 4.5.4.1.1-3 and Table A. 4.5.4.1.1-4 below. The test
parameters and applicability for E-FUTRAN PCell are defined in A.3.7.2. Thetest consists two tests. In test 1, the test
consists of three time periods, with duration of T1, T2 and T3 respectively. During time duration T1, NR uplink of cell
3isconfigured to UE. At the start of T2, a supplementary uplink of cell3 is configured to UE through
RRCReconfiguration, then UE shall start transmission both on the NR uplink and supplementary uplink. At the start of
T3, the supplementary uplink is released through RRCReconfiguration.

In test 2, the test consists of three time periods, with duration of T1, T2 and T3 respectively. During time duration T1,
supplementray uplink on cell 3 is configured to UE. At the start of T2, aNR uplink is configured to UE through
RRCReconfiguration, then UE shall start transmission both on the NR uplink and supplementary uplink. At the start of
T3, the NR uplink is released through RRCReconfiguration.

Table A.4.5.4.1.1-1: Supported test configurations

Configuration PSCell (Cell2) SCell (Cell3)
1 15 kHz SSB SCS, >10 MHz bandwidth, FDD duplex | DL and UL: 15kHz SSB SCS, >10 MHz bandwidth,
mode FDD duplex mode;
SUL: 15kHz SCS, >10 MHz bandwidth, SUL duplex
mode
2 15 kHz SSB SCS, >10 MHz bandwidth, FDD duplex | DL and UL: 15kHz SSB SCS, >10 MHz bandwidth,
mode TDD duplex mode;
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SUL: 15kHz SCS, >10 MHz bandwidth, SUL duplex
mode

3 15 kHz SSB SCS, >10 MHz bandwidth, FDD duplex | DL and UL: 30kHz SSB SCS, >40 MHz bandwidth,
mode TDD duplex mode;
SUL: 30kHz SCS, >40 MHz bandwidth, SUL duplex
mode
4 15 kHz SSB SCS, >10 MHz bandwidth, TDD duplex | DL and UL: 15kHz SSB SCS, >10 MHz bandwidth,
mode FDD duplex mode;
SUL: 15kHz SCS, >10 MHz bandwidth, SUL duplex
mode
5 15 kHz SSB SCS, >10 MHz bandwidth, TDD duplex | DL and UL: 15kHz SSB SCS, >10 MHz bandwidth,
mode TDD duplex mode;
SUL: 15kHz SCS, >10 MHz bandwidth, SUL duplex
mode
6 15 kHz SSB SCS, >10 MHz bandwidth, TDD duplex | DL and UL: 30kHz SSB SCS, >40 MHz bandwidth,
mode TDD duplex mode;
SUL: 30kHz SCS, >40 MHz bandwidth, SUL duplex
mode
7 30 kHz SSB SCS, >40 MHz bandwidth, TDD duplex | DL and UL: 15kHz SSB SCS, 10 MHz bandwidth,
mode FDD duplex mode;
SUL: 15kHz SCS, 10 MHz bandwidth, SUL duplex
mode
8 30 kHz SSB SCS, >40 MHz bandwidth, TDD duplex | DL and UL: 15kHz SSB SCS, >10 MHz bandwidth,
mode TDD duplex mode;
SUL: 15kHz SCS, >10 MHz bandwidth, SUL duplex
mode
9 30 kHz SSB SCS, >40 MHz bandwidth, TDD duplex | DL and UL: 30kHz SSB SCS, >40 MHz bandwidth,
mode TDD duplex mode;
SUL: 30kHz SCS, >40 MHz bandwidth, SUL duplex
mode
Note 1:  The UE is only required to be tested in one of the supported test configurations
Note 2  The UE is only required to be tested in one with smallest aggregated channel bandwidth from supported band

combinations which is composed of CCs 2 the bandwidth (BW-channel) defined in each test configuration,

Table A.4.5.4.1.1-2: General test parameters for EN-DC UE UL carrier RRC reconfiguration Delay

Parameter Unit Test Value Comment
configuration
RF Channel Config 1,2,3, 4, 123 Three radio channels are used for these
Number 5,6,7,8,9 1 two tests.
Active cell Config 1,2,3, 4, Cell 1: E-UTRAN PCell | E-UTRAN PCell on RF channel number
56,7,8,9 Cell 2: FR1 PSCell 1
Cell 3: FR1 SCell FR1 PSCell on RF channel number 2
FR1 SCell on RF channel number 3
CP length Config 1,2,3, 4, Normal
5,6,7,8,9
DRX Config 1,2,3, 4,
5,6,7,8,9 OFF
Measurement Config 1,2,3, 4, OFF
gap pattern Id 56,7,8,9
Filter coefficient Config 1,2,3, 4, 0 L3 filtering is not used
5,6,7,8,9
T1 S Config 1,2,3, 4, 5
5,6,7,8,9
T2 S Config 1,2,3, 4, 5
56,7,8,9
T3 S Config 1,2,3, 4, 5
56,7,8,9

Table A.4.5.4.1.1-3: NR Cell specific test parameters for EN-DC UE UL carrier RRC reconfiguration

Delay on PSCell (Cell 2)

| Parameter

| Unit | | Test 1

| Test 2 |
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Test T1 T2 T3 T1 T2 T3
Configuration
Conf1, 2, 3, 4, 2 2
Channel number 56780
Conf1,2,3 N/A N/A
TDD configuration Conf4,5, 6 TDD Conf.1.1 TDD Conf.1.1
Conf7,8,9 TDD Conf.2.1 TDD Conf.2.1
Confl,2,3 Note 6 Note 6
BW channel MHz Conf 4,5,6 Note 6 Note 6
Conf7,8,9 Note 6 Note 6
BWoccupied RB Confl,2,3 52 Note 4 52 Note 4
Conf4,5,6 52 Note 4 52 Note 4
Conf7,8,9 106 Note5 106 Note5
PDSCH reference Confl,2,3 SR.1.1 FDD SR.1.1 FDD
measurement Conf4,5,6 SR.1.1 TDD SR.1.1 TDD
channel as defined Conf7,8,9
inA311 SR 2.1 TDD SR 2.1 TDD
RMSI CORESET Confl,2,3 CR.1.1 FDD CR.1.1 FDD
reference Conf4,5,6 CR.1.1 TDD CR.1.1 TDD
measurement Conf7,8,9
channel as defined CR.2.1 TDD CR.2.1 TDD
in A.3.1.2
RMC CORESET Confl,2,3 CCR.1.1 FDD CCR.1.1 FDD
reference Conf4,5,6 CCR.1.1 TDD CCR.1.1 TDD
measurement Conf7,8,9
channel as defined CCR.2.1 TDD CCR.2.1 TDD
in A.3.1.3
OCNG Pattern Note 1 Conf é é 3.4, OP.1 Note 4 OP.1 Note 4
Config 7, 8,9 OP.1 Note5 OP.1 Note5
Conf1, 2, 3, 4,
SSB configuration 5,6 SSB.1FR1 SSB.1FRL
Conf7,8,9 SSB.2 FR1 SSB.2 FR1
. . Conf1l, 2, 3, 4,
SMTC configuration 56 780 SMTC.1 SMTC.1
Conf 1 TRS.1.1 FDD TRS.1.1 FDD
Conf 2 TRS.1.1 FDD TRS.1.1 FDD
Conf 3 TRS.1.1 FDD TRS.1.1 FDD
Conf 4 TRS.1.1 TDD TRS.1.1 TDD
CSI-RS for tracking Conf 5 TRS.1.1 TDD TRS.1.1 TDD
Conf 6 TRS.1.1 TDD TRS.1.1 TDD
Conf 7 TRS.1.2 TDD TRS.1.2 TDD
Conf 8 TRS.1.2 TDD TRS.1.2 TDD
Conf 9 TRS.1.2 TDD TRS.1.2 TDD
DL initial BWP Conf 1, 2, 3, 4,
configuration 5,6,7,8,9 DLBWP.0.1 DLBWP.0.1
DL o!ednca;ed BWP Conf1l, 2, 3, 4, DLBWP 1.1 DLBWP 1.1
configuration 5,6,7,8,9
UL o!edlca_ted BWP Conf1l, 2, 3, 4, ULBWP 1.1 ULBWP 1.1
configuration 56,7,8,9
EPRE ratio of PSS
to SSS
EPRE ratio of
PBCH_DMRS to
SSS
EPRE ratio of PBCH
to PBCH DMRS
EPRE ratio of dB Conf 1, 2, 3, 4, 0 0
PDCCH_DMRS to 56,7,8,9

SSS

EPRE ratio of
PDCCH to
PDCCH DMRS

EPRE ratio of
PDSCH_DMRS to
SSS
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EPRE ratio of
PDSCH to
PDSCH DMRS
EPRE ratio of
OCNG DMRS to
SSS
EPRE ratio of
OCNG to OCNG
DMRS
dBm/ | Conf1, 2, 3, 4, -102 -102
15kHz 56,7,8,9
Note 2 Conf -102 -102
N, dSBcrg/ 1,2,34,5,6
Conf 7,8,9 -99 -99
- Conf1,2, 3,4, 16 16 16 16 16 16
E. /N dB 5,6,7,8,9
= Note 3 Conf1l,2, 3,4, 16 16 16 16 16 16
Es/lm dB 56,7,8,9
dBm/ Conf -86 -86 -86 -86 -86 -86
SS-RSRP Note 3 scs 1,2,3,4,5,6
Conf 7,8,9 -83 -83 -83 -83 -83 -83
dBm/ Conf -57.9 -57.9 -57.9 -57.9 -57.9 -57.9
9.36 1,2,3,4,5,6
MHz
o Note 3 dBm/ Conf 7,8,9 -51.8 -51.8 -51.8 -51.8 -51.8 -51.8
38.16
MHz
Propagation Conf1, 2, 3,4, AWGN AWGN
Condition 56,7,8,9
Antenna Conf1, 2, 3, 4, 1x2 1x2
configuration 5,6,7,8,9

NOTE3: E_/I

ot ’
NOTE 4:
NOTE 5:

NOTE 6:

NOTE 1: OCNG shall be used such that both cells are fully allocated, and a constant total transmitted power
spectral density is achieved for all OFDM symbols.
NOTE 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over

subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled within
BWoccupied.
lo, and SS-RSRP levels have been derived from other parameters for information

purposes. They are not settable parameters themselves.
All UL/DL transmission shall be confined within BWoccupied (i.€. 10 MHz, 52 RBs) from Fc,iow, and lo is
independent of the BWchannel configured.
All UL/DL transmission shall be confined within BWoccupied (i.€. 40 MHz, 106 RBs) from Fc,ow, and lo is
independent of the BWchannel configured.
NRrs.c. is derived from Table 5.3.2-1 in TS38.101-1[2] with configured BW channel.

Table A.4.5.4.1.1-4: NR Cell specific test parameters for EN-DC UE UL carrier RRC reconfiguration
Delay on SCell (Cell 3)

Parameter Unit Test Test 1 Test 2
Configuration T1 | T2 | T3 T1 | T2 | T3
Channel number Conf 1, 2, 3, 4, 3 3
5,6,7,8,9
Confl,4,7 N/A N/A
TDD configuration Conf2,5,8 TDDConf.1.1 TDDConf.1.1
Conf3,6,9 TDDConf.2.1 TDDConf.2.1
Conf1,4,7 Note 6 Note 6
BW channel MHz Conf 2,5,8 Note 6 Note 6
Conf3,6,9 Note 6 Note 6
BW occupied RB Confl,4,7 52 Note 4 52 Note 4
Conf2,5,8 52 Note 4 52 Note 4
Conf 3,6,9 106 Note5 106 Note5
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Contl1,4,7 Fg'l_ G-FR1- | G-FRI- G-FR1-
A3-10 A3-10 A3-10in N/A A3-10in N/A
in [13] in [13] [13] [13]
Conf2,5,8 G-
T G-FR1- G-FR1- G-FR1-
PUSCH parameters FRI | A310 | A3-10in | NA | A3-10in | N/A
for NR UL carrier A3-10 in [13] [13] [13]
in [13]
Conf 3, 6,9 Fg'l_ G-FR1- | G-FRI- G-FR1-
A3-14 A3-14 A3-14 in N/A A3-14 in N/A
in [13] in [13] [13] [13]
Confl,4,7 Table Table Table
8'3'3.'1 8'3'3.'1' 8.3.3.1.2 N/A N/A N/A
.2-1in 2-11in Ain [13]
[13] [13]
Conf2,5,8 Table Table Table
PUCCH paramt_aters 8.3.3_.1 8.3.3:1. 83312 N/A N/A N/A
For NR UL carrier .2-1in 2-1 in 1in [13]
[13] [13]
Conf3,6,9 Table Table Table
8'3'3.'1 8'3'3.'1' 8.3.3.1.2 N/A N/A N/A
.2-2in 2-21in 2in [13]
[13] [13]
Confl,4,7 G-FR1- G-FR1- G-FR1- G-FR1-
N/A A3-10 N/A A3-10in | A3-10in | A3-10in
in [13] [13] [13] [13]
PUSCH parameters Conf2,5,8 G-FR1- G-FR1- G-FR1- G-FR1-
for supplementary N/A A3-10 N/A A3-10in | A3-10in | A3-10in
UL in [13] [13] [13] [13]
Conf3,6,9 G-FR1- G-FR1- G-FR1- G-FR1-
N/A A3-14 N/A A3-14in | A3-14in | A3-14in
in [13] [13] [13] [13]
Confl,4,7 Table Table Table
N/A N/A N/A 8.3.3.1.2 | 8.3.3.1.2 | 8.3.3.1.2
-1in[13] | -1in[13] | -1in[13]
PUCCH parameters Conf2,5,8 Table Sga:?lfz Table
for supplementary N/A N/A N/A 8.3.3.1.2 1 |n 8.3.3.1.2
uL -1in[13] [13] -1in[13]
Conf3,6,9 Table Table Table
N/A N/A N/A 8.3.3.1.2 | 8.3.3.1.2 | 8.3.3.1.2
-2in[13] | -2in[13] | -2in[13]
PDSCH reference Conf1,4,7 SR.1.1 FDD SR.1.1 FDD
measurement Conf2,5,8 SR.1.1 TDD SR.1.1 TDD
channel as defined Conf3,6,9
in A3.1.1 SR 2.1 TDD SR 2.1 TDD
RMSI CORESET Confl,4,7 CR.1.1 FDD CR.1.1 FDD
reference Conf2,5,8 CR.1.1 TDD CR.1.1 TDD
measurement Conf3,6,9
channel as defined CR.2.1 TDD CR.2.1 TDD
in A.3.1.2
RMC CORESET Confl,4,7 CCR.1.1 FDD CCR.1.1 FDD
reference Conf2,5,8 CCR.1.1 TDD CCR.1.1 TDD
measurement Conf3,6,9
channel as defined CCR.2.1 TDD CCR.2.1 TDD
in A.3.1.3
OCNG Pattern Note 1 Conf % g' 45, OP.1 Note 4 OP.1 Note 4
Conf3,6,9 OP.] Note5 OP.] Note5
Confl,2,4,5,
SSB configuration 7,8 SSB.1FR1 SSB.1FR1
Conf3,6,9 SSB.2 FR1 SSB.2 FR1
. . Conf1,2, 3,4,
SMTC configuration 56 780 SMTC.1 SMTC.1
. Conf 1l TRS.1.1 FDD TRS.1.1 FDD
CSI-RS for tracking Conf 2 TRS.1.1 TDD TRS.1.1 TDD
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Conf 3 TRS.1.2 TDD TRS.1.2 TDD
Conf 4 TRS.1.1 FDD TRS.1.1 FDD
Conf5 TRS.1.1 TDD TRS.1.1 TDD
Conf 6 TRS.1.2 TDD TRS.1.2 TDD
Conf 7 TRS.1.1 FDD TRS.1.1 FDD
Conf 8 TRS.1.1 TDD TRS.1.1 TDD
Conf 9 TRS.1.2 TDD TRS.1.2 TDD
DL initial BWP Conf1l, 2, 3, 4,
configuration 5,6,7, 8,9 DLBWP.0.1 DLBWP.0.1
DL dedicated BWP Conf1l, 2, 3, 4,
configuration 5,6,7,8,9 DLBWP.1.1 DLBWP.1.1
UL dedicated BWP Conf1l, 2, 3, 4,
configuration 5,6,7,8,9 ULBWP.1.1 ULBWP.1.1
EPRE ratio of PSS
to SSS
EPRE ratio of
PBCH_DMRS to
SSS
EPRE ratio of PBCH
to PBCH DMRS
EPRE ratio of
PDCCH_DMRS to
SSS
EPRE ratio of
PDCCH to
PDCCH DMRS dB 02”21’7253'94’ 0 0
EPRE ratio of P
PDSCH_DMRS to
SSS
EPRE ratio of
PDSCH to
PDSCH DMRS
EPRE ratio of
OCNG DMRS to
SSS
EPRE ratio of
OCNG to OCNG
DMRS
dBm/ | Conf1, 2, 3,4,
15kHz | 5,6, 7,8,9 102 102
Note 2
Nog dBmy | CONf12.4.5, -102 -102
SCS /.8
Conf 3,6,9 -99 -99
~ Conf 1, 2, 3, 4,
E./N,. dB 56,7 8 0 16 16 16 16 16 16
o Confl,2,3,4
Note 3 3y &y Iy Ty
E/I, dB 5 6.5 5.6 16 16 16 16 16 16
Conf1,2,4,5, ) ) ) ) ) )
SS-RSRP Note 3 dSBCrg/ 78 86 86 86 86 86 86
Conf 3,6,9 -83 -83 -83 -83 -83 -83
dBm/ | Conf1, 2, 4,5,
9.36 7.8 -57.9 -57.9 -57.9 -57.9 -57.9 -57.9
lo Note 3 MHz
dBm/ Conf3,6,9
38.16 -51.8 -51.8 -51.8 -51.8 -51.8 -51.8
MHz
Propagation Conf1, 2, 3,4,
Condition 5,6,7,8,9 AWGN AWGN
Antenna Conf 1, 2, 3, 4,
configuration 5,6,7,8,9 1x2 1x2
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NOTE 1: OCNG shall be used such that both cells are fully allocated, and a constant total transmitted power
spectral density is achieved for all OFDM symbols.
NOTE 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over

subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled within
BWoccupied.

NOTE 3: ES/I « » 10, and SS-RSRP levels have been derived from other parameters for information purposes.
They are not settable parameters themselves.

NOTE 4: All UL/DL transmission shall be confined within BWoccupied (i.€. 10 MHz, 52 RBs) from Fc,iow, and lo is
independent of the BWchannel configured.

NOTE 5: All UL/DL transmission shall be confined within BWoccupied (i.€. 40 MHz, 106 RBs) from Fc,ow, and lo is

independent of the BWchannel configured.
NOTE 6: Nrs.. is derived from Table 5.3.2-1 in TS38.101-1[2] with configured BW channel.

A.4.54.1.2 Test Requirements

Intest 1 the UE shall be ready to start transmission on the supplementary uplink carrier on SCell within 20ms from the
start of T2.

Intest 1 the UE shall stop the transmission on the supplementary uplink carrier on SCell within 20ms from the start of
T3.

In test 2 the UE shall be ready to start transmission on the NR uplink carrier on SCell within 20ms from the start of T2.
In test 2 the UE shall stop the transmission on the NR uplink carrier on SCell within 20ms from the start of T3.

All of the above test requirements shall be fulfilled in order for the observed UE UL carrier configuration delay and UE
UL carrier release delay to be counted as correct. The rate of correct observed UE UL carrier configuration delay and
UE UL carrier release delay during repeated tests shall be at least 90%.

A.4.5.5 Beam Failure Detection and Link recovery procedures

A.455.1 EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell
configured with SSB-based BFD and LR in non-DRX mode

A.455.1.1 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects SSB-based beam failure in the set go configured for a
serving PSCell and that the UE performs correct SSB-based link recovery based on beam candidate set g;. The purpose
is to test the downlink monitoring for beam failure detection within the UEs active DL BWP of the PSCell, during the
evaluation period, and link recovery, when no DRX is used. Thistest will partly verify the SSB based beam failure
detection and link recovery for an FR1 serving cell requirementsin clause 8.5.

The test parameters are given in Tables A.4.5.5.1.1-1, A.455.1.1-2, A.455.1.1-3 and A.4.5.5.1.1-4 below. There are
two cells, cell 1 isthe E-UTRAN PCell, and cell 2 is the PSCell, in the test. The test consists of five successive time
periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.4.5.5.1.1-1 shows the variation of the
downlink SNR of the PCell and the SNR of the SSB in set qo in the active PSCell to emulate SSB based beam failure.
Figure A.4.5.5.1.1-1 additionally shows the variation of the downlink L1-RSRP of the SSB in set g: of the candidate
beam used for link recovery. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and
cell 2. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. In the test, DRX
configuration is not enabled. The UE is configured to perform inter-frequency measurements using GP 1D #0 (40ms) in
test 1.
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Table A.4.5.5.1.1-1: Supported test configurations for FR1 PCell

Configuration

Description

LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

o G | W[N] -

LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

Note:

The UE is only required to pass in one of the supported test configurations in FR1
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Table A.4.5.5.1.1-2: General test parameters for FR1 PSCell for SSB-based beam failure detection and
link recovery testing in non-DRX mode
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Parameter Unit Value Comment
Test 1
Active E-UTRA PCell Cell 1
E-UTRA RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Config1, 4 FDD
Config 2, 3, TDD
5,6
BWchannel Config 1, 4 MHz 10: NRB,c =52
Config 2,5 10: NRB,c = 52
Config 3, 6 40: NRB,c = 106
DL initial BWP Config 1, 2, DLBWP.0.1
configuration 3,4,5,6
DL dedicated Config 1, 2, DLBWP.1.1
BWP 3,4,5,6
configuration
UL initial BWP Config 1, 2, ULBWP.0.1
configuration 3,4,5,6
UL dedicated Config 1, 2, ULBWP.1.1
BWP 3,4,5,6
configuration
TDD Config1, 4 Not Applicable
Configuration
Config 2, 5 TDDConf.1.1
Config 3, 6 TDDConf.2.1
CORESET Config 1, 4 CR.1.1 FDD
Reference
Channel
Config 2, 5 CR.1.1 TDD
Config 3, 6 CR.2.1 TDD
SSB Config1, 4 SSB.3 FR1
Configuration
Config 2, 5 SSB.3 FR1
Config 3, 6 SSB.4 FR1
SMTC Config 1, 2, SMTC.1
Configuration 4,5
Config 3, 6 SMTC.1
PDSCH/PDCCH Config 1, 2, 15 KHz
subcarrier spacing | 4,5
Config 3, 6 30 KHz
PRACH Config 1, 2, Table A.3.8.2.2-
Configuration 4,5 1
Config 3, 6 Table A.3.8.2.2-
1
SSB Index assigned as BFD RS 0
(90)
SSB Index assigned as CBD RS 1
(q1)
OCNG parameters OP.1
CP length Normal
Correlation Matrix and Antenna 2x2 Low
Configuration
Beam failure DCI format 1-0
detection Number of 2
transmission Control
parameters OFDM
symbols
Aggregation CCE 8
level
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Ratio of dB 0
hypothetical
PDCCH RE
energy to
average SSS
RE energy
Ratio of dB 0
hypothetical
PDCCH
DMRS
energy to
average SSS
RE energy
DMRS REG bundle size
precoder
granularity
REG bundle 6
size
DRX OFF
Gap pattern ID gp0
gapOffset 0
rimIinSyncOutOfSyncThreshold absent When the field is
absent, the UE
applies the value 0.
(Table 8.1.1-1).
rsrp- Config 1, 2, dBm/ -98 Threshold used for
ThresholdSSB 4.5 SCS Qin_LR _ssB
kHz
Config 3, 6 -95
powerControlOffsetSS db0 Used for deriving
rsrp-ThresholdCSI-
RS
beamFailurelnstanceMaxCount nl see TS 38.321 [7],
clause 5.17
beamFailureDetectionTimer pbfd4 see TS 38.321 [7],
clause 5.17
CSI-RS Config 1, 4 CSI-RS.1.1 FDD
configuration for
CSl reporting
Config 2, 5 CSI-RS.1.1 TDD
Config 3, 6 CSI-RS.2.1 TDD
CSI-RS for Config1, 4 TRS.1.1 FDD
tracking
Config 2, 5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD
SSB Index assigned as RLM RS 0,1
T310 timer ms 1000
N310 2
Tl S 0.2 During this time the
the UE shall be fully
synchronized to cell
1
T2 S 0.37
T3 S 0.24
T4 S 0
T5 S 0.17
D1 s 0.13

Note 1: All configurations are assigned to the UE prior to the start of time period T1.
Note 2: UE-specific PDCCH is not transmitted after T1 starts.
Note 3: E-UTRAN is in non-DRX mode under test.
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Table A.4.5.5.1.1-3: Cell specific test parameters for FR1 PSCell for SSB-based beam failure detection
and link recovery testing in non-DRX mode

Parameter Unit Test 1
T1 72 | 13 | T4 | T5
EPRE ratio of PDCCH DMRS to SSS dB 0
EPRE ratio of PDCCH to PDCCH DMRS dB
EPRE ratio of PBCH DMRS to SSS dB
EPRE ratio of PBCH to PBCH DMRS dB
EPRE ratio of PSS to SSS dB
EPRE ratio of PDSCH DMRS to SSS dB
EPRE ratio of PDSCH to PDSCH DMRS dB
EPRE ratio of OCNG DMRS to SSS dB
EPRE ratio of OCNG to OCNG DMRS dB
SNR_SSB of set qo Config 1, 4 dB 5 -3 -12 -12 -12
Config 2, 5 5 -3 -12 -12 -12
Config 3, 6 5 -3 -12 -12 -12
SNR_SSB of set q1 Config 1, 4 dB -10 -10 10 10 10
Config 2,5 -10 -10 10 10 10
Config 3, 6 -10 -10 10 10 10
SSB_RP of set q1 Config 1, 4 dBm/ -108 -108 -88 -88 -88
Config 2, 5 SCS kHz -108 -108 -88 -88 -88
Config 3, 6 -105 -105 -85 -85 -85
No Configl, 4 dBm/15 -98
C Config 2, 5 KHz 98
Config 3, 6 -98
Propagation condition TDL-C 300ns 100Hz
Note 1: OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total
transmitted power spectral density is achieved for all OFDM symbols.
Note 2:  The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T1.
Note 3:  NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start
of time period T1.
Note 4:  Measurement gap configuration is assigned to the UE prior to the start of time period T1.
Note 5:  The timers and layer 3 filtering related parameters are configured prior to the start of time period
T1.
Note 6:  The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:  SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:  The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3
respectively in figure A.4.5.5.1.1-1.
Note 9:  The SNR values are specified for testing a UE which supports 2RX on at least one band. For
testing of a UE which supports 4RX on all bands, the SNR during T3 is modified as specified in
clause A.3.6.

Table A.4.5.5.1.1-4: Void
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Figure A.4.5.5.1.1-1: SNR and L1-RSRP variation SSB for SSB-based beam failure detection and link
recovery testing in non-DRX mode

A.455.1.2 Test Requirements
The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be asfollows:

During the time duration T1 and T2, the UE shall transmit uplink signal at least in all subframes configured for CSI
transmission on Cell 1.

During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 in all uplink slots
configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.

During T3 the UE shall detect beam failure and initiate link recovery. During T4 and T5 the UE measures and evaluate
beam candidate from beam candidate set .

No later than time point F occurring no later than D1 = 120+10 ms after the start of T5, the UE shall transmit preamble
on a beam associated with the candidate beam set 1. The UE shall not transmit preamble on a beam associated with the
candidate beam set g, earlier than time point B.

Test is concluded once the test equipment has received theinitial preamble transmission from the UE. The rate of
correct events observed during repeated tests shall be at least 90%.

A.4.55.2 EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell
configured with SSB-based BFD and LR in DRX mode

A.455.2.1 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects SSB-based beam failure in the set go configured for a
serving PSCell and that the UE performs correct SSB-based link recovery based on beam candidate set g;. The purpose
isto test the downlink monitoring for beam failure detection within the UEs active DL BWP of the PSCell, during the
evaluation period, and link recovery, when DRX is used. Thistest will partly verify the SSB based beam failure
detection and link recovery for an FR1 serving cell requirementsin clause 8.5.

The test parametersare givenin TablesA.4.55.2.1-1, A.455.2.1-2, A.455.2.1-3, A4552.1-4and A.455.2.1-5
below. There are two cells, cell 1isthe EFUTRAN PCell, and cell 2 isthe PSCell, in the test. The test consists of five
successive time periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.4.5.5.2.1-1 shows the
variation of the downlink SNR of the PCell and the SNR of the SSB in set g in the active PSCell to emulate SSB based
beam failure. Figure A.4.5.5.2.1-1 additionally shows the variation of the downlink L1-RSRP of the SSB in set ¢, of the
candidate beam used for link recovery. Prior to the start of the time duration T1, the UE shall be fully synchronized to
cell 1 and cell 2. The UE shall be configured for periodic CSI reporting with a reporting periodicity of 5 ms. In the test,
DRX configuration is enabled in PSCell and DRX inactivity timer has already been expired, i.e. UE tries to decode
PDCCH and to send periodic CQI during the period when On-duration timer is running. Time alignment timers shall be
set to “infinity” so that UL timing alignment is maintained during the test.
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Table A.4.5.5.2.1-1: Supported test configurations for FR1 PCell

Configuration

Description

LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

o G | W[N] -

LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

Note:

The UE is only required to pass in one of the supported test configurations in FR1
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Table A.4.5.5.2.1-2: General test parameters for FR1 PCell for SSB-based beam failure detection and
link recovery testing in DRX mode
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Parameter Unit Value Comment
Test 1
Active E-UTRA PCell Cell 1
E-UTRA RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Config 1, FDD
4
Config 2, TDD
3,56
BWchannel Config 1, MHz 10: NRB,c =52
4
Config 2, 10: NRB,c =52
5
Config 3, 40: NRB,c =
6 106
DL initial BWP Config 1, DLBWP.0.1
configuration 2,3,4,5,
6
DL dedicated BWP | Config 1, DLBWP.1.1
configuration 2,3,4,5,
6
UL initial BWP Config 1, ULBWP.0.1
configuration 2,3,4,5,
6
UL dedicated BWP Config 1, ULBWP.1.1
configuration 2,3,4,5,
6
TDD Configuration Config 1, Not Applicable
4
Config 2, TDDConf.1.1
5
Config 3, TDDConf.2.1
6
CORESET Config 1, CR.1.1 FDD
Reference Channel | 4
Config 2, CR.1.1 TDD
5
Config 3, CR.2.1 TDD
6
SSB Configuration Config 1, SSB.3 FR1
4
Config 2, SSB.3 FR1
5
Config 3, SSB.4 FR1
6
SMTC Config 1, SMTC.1
Configuration 2,4,5
Config 3, SMTC.1
6
PDSCH/PDCCH Config 1, 15 KHz
subcarrier spacing 2,4,5
Config 3, 30 KHz
6
PRACH Config 1, Table A.3.8.2.2-
Configuration 2,4,5 1
Config 3, Table A.3.8.2.2-
6 1
SSB Index assigned as BFD RS 0
(90)
SSB Index assigned as CBD RS 1
(q1)
OCNG parameters OP.1
CP length Normal
Correlation Matrix and Antenna 2x2 Low
Configuration
Beam failure | DCI format 1-0
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detection Number of 2
transmission Control
parameters OFDM
symbols
Aggregation CCE 8
level
Ratio of dB 0
hypothetical
PDCCH RE
energy to
average
SSS RE
energy
Ratio of dB 0
hypothetical
PDCCH
DMRS
energy to
average
SSS RE
energy
DMRS REG bundle
precoder size
granularity
REG bundle 6
size
DRX DRX.7 A.3.3.7
Gap pattern ID N.A.
rimIinSyncOutOfSyncThreshold absent When the field is
absent, the UE
applies the value
0. (Table 8.1.1-1).
rsrp- Config 1, 2, dBm/SCS -98 Threshold used for
ThresholdSSB 4.5 kHz Qin_LR_ssB
Config 3, 6 -95
powerControlOffsetSS dboO Used for deriving
rsrp-
ThresholdCSI-RS
beamFailurelnstanceMaxCount nl see TS 38.321 [7],
clause 5.17
beamFailureDetectionTimer pbfd4 see TS 38.321 [7],
clause 5.17
CSI-RS Config 1, 4 CSI-RS.1.1
configuration for FDD
CSl reporting
Config 2, 5 CSI-RS.1.1
TDD
Config 3, 6 CSI-RS.2.1
TDD
CSI-RS for Config1, 4 TRS.1.1 FDD
tracking
Config 2, 5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD
SSB Index assigned as RLM RS 0,1
T310 Timer ms 1000
N310 2
Tl S 1 During this time
the the UE shall be
fully synchronized
tocell 1
T2 S 5.17
T3 S 3.24
T4 S 0
T5 S 1.97
D1 s 1.93
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Note 1:  All configurations are assigned to the UE prior to the start of time period T1.
Note 2:  UE-specific PDCCH is not transmitted after T1 starts.
Note 3: E-UTRAN is in non-DRX mode under test.

Table A.4.5.5.2.1-3: Cell specific test parameters for FR1 PSCell for SSB-based beam failure detection
and link recovery testing in DRX mode

Parameter Unit Test 1
T1 | T2 [ T3 | T4 [ T5
EPRE ratio of PDCCH DMRS to SSS dB 0
EPRE ratio of PDCCH to PDCCH DMRS dB
EPRE ratio of PBCH DMRS to SSS dB
EPRE ratio of PBCH to PBCH DMRS dB
EPRE ratio of PSS to SSS dB
EPRE ratio of PDSCH DMRS to SSS dB
EPRE ratio of PDSCH to PDSCH DMRS dB
EPRE ratio of OCNG DMRS to SSS dB
EPRE ratio of OCNG to OCNG DMRS dB
SNR_SSB of set qo Config 1, 4 dB 5 -3 -12 -12 -12
Config 2, 5 5 -3 -12 -12 -12
Config 3, 6 5 -3 -12 -12 -12
SNR_SSB of set g1 Config 1, 4 dB -10 -10 10 10 10
Config 2, 5 -10 -10 10 10 10
Config 3, 6 -10 -10 10 10 10
SSB_RP of set q1 Config 1, 4 dBm/ -108 -108 -88 -88 -88
Config 2, 5 SCS kHz -108 -108 -88 -88 -88
Config 3, 6 -105 -105 -85 -85 -85
No Config1, 4 dBm/15 -98
C KHz
Config 2,5 -98
Config 3, 6 -98
Propagation condition TDL-C 300ns 100Hz
Note 1: OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total
transmitted power spectral density is achieved for all OFDM symbols.
Note 2:  The uplink resources for CSl reporting are assigned to the UE prior to the start of time period T1.
Note 3:  NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start
of time period T1.
Note 4:  Void
Note 5:  The timers and layer 3 filtering related parameters are configured prior to the start of time period
T1.
Note 6:  The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:  SNR levels correspond to the signal to noise ratio over the SSS REs.
Note 8:  The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3
respectively in figure A.4.5.5.1.1-1.
Note 9:  The SNR values are specified for testing a UE which supports 2RX on at least one band. For
testing of a UE which supports 4RX on all bands, the SNR during T3 is modified as specified in
clause A.3.6.
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Table A.4.5.5.2.1-4: Void

Table A.4.5.5.2.1-5: Void

L1-RSRP level
SNR level SSB
- 1 SNR1
SSB g
,,,,,,,,,,,,,,,,,,,,,,,,,, rsrp-ThresholdSSB
SNR2
‘ """"""""""" Qout_LR_SSB
SNR3 —
D1
| || | | !
I ] | I I
A B C D E F
T1 T2 T3 T4 ™

Figure A.4.5.5.2.1-1: SNR and L1-RSRP variation for SSB-based beam failure detection and link
recovery testing in non-DRX mode

A.455.2.2 Test Requirements
The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be asfollows:

During the time duration T1 and T2, the UE shall transmit uplink signal at least in al subframes configured for CS
transmission on Cell 1.

During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 in all uplink slots
configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.

During T3 the UE shall detect beam failure and initiat link recovery. During T4 and T5 the UE measures and evaluate
beam candidate from beam candidate set Q.

No later than time point F occurring no later than D1 = 1920+10 ms after the start of T5, the UE shall transmit preamble
on a beam associated with the candidate beam set 1. The UE shall not transmit preamble on a beam associated with the
candidate beam set g; earlier than time point B.

Test is concluded once the test equipment has received the initial preamble transmission from the UE. The rate of
correct events observed during repeated tests shall be at least 90%.

A.455.3 EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell
configured with CSI-RS-based BFD and LR in nhon-DRX mode

A.4553.1 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects CSI-RS-based beam failure in the set go configured for
aserving PSCell and that the UE performs correct CSI-RS-based link recovery based on beam candicate set g:. The
purpose isto test the downlink monitoring for beam failure detection within the UEs active DL BWP of the PSCell,
during the evaluation period, and link recovery, when no DRX is used. Thistest will partly verify the CSI-RS based
beam failure detection and link recovery for an FR1 serving cell requirementsin clause 8.5.

The test parameters are given in Tables A.4.5.5.3.1-1, A.4.5.5.3.1-2, and A.4.5.5.3.1-3 below. There are two cells, cell 1
isthe E-UTRAN PCell, and cell 2 isthe PSCell, in the test. The test consists of five successive time periods, with time
duration of T1, T2, T3, T4 and T5 respectively. Figure A.4.5.5.3.1-1 shows the variation of the downlink SNR of the
PSCell and the SNR of the CSI-RSin set qo in the active PSCell to emulate CSI-RS based beam failure. Figure
A.4.5.5.3.1-1 additionally shows the variation of the downlink L1-RSRP of the CSI-RSin set g, of the candidate beam
used for link recovery. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2.

ETSI



3GPP TS 38.133 version 15.16.0 Release 15 356 ETSI TS 138 133 V15.16.0 (2022-04)

The UE shall be configured for periodic CSl reporting with a reporting periodicity of 5 ms. In the test, DRX

configuration is not enabled.

Table A.4.5.5.3.1-1: Supported test configurations for FR1 PSCell

Configuration

Description

LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

o O] B W N| P

LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

Note:

The UE is only required to pass in one of the supported test configurations in FR1
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Table A.4.5.5.3.1-2: General test parameters for FR1 PSCell for CSI-RS-based beam failure detection
and link recovery testing in non-DRX mode

ETSI



3GPP TS 38.133 version 15.16.0 Release 15 358 ETSI TS 138 133 V15.16.0 (2022-04)
Parameter Unit Value Comment
Test 1
Active PCell Cell 1
RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Configl, 4 FDD
Config 2, 3, 5, TDD
6
BWchannel Config1, 4 MHz 10: NRB,c =52
Config 2,5 10: NRB,c =52
Config 3, 6 40: NRB,c = 106
DL initial BWP Config 1, 2, 3, DLBWP.0.1
configuration 4,5,6
DL dedicated BWP Config 1, 2, 3, DLBWP.1.1
configuration 4,5, 6
UL initial BWP Config 1, 2, 3, ULBWP.0.1
configuration 4,56
UL dedicated BWP Config 1, 2, 3, ULBWP.1.1
configuration 4,5,6
TDD Configuration Config 1, 4 Not Applicable
Config 2,5 TDDConf.1.1
Config 3, 6 TDDConf.2.1
CORESET Config 1, 4 CR.1.1 FDD A3.1.2
Reference Channel
Config 2,5 CR.1.1 TDD
Config 3, 6 CR.2.1 TDD
SSB Configuration Config1, 4 SSB.3 FR1 A.3.10
Config 2, 5 SSB.3 FR1
Config 3, 6 SSB.4 FR1
SMTC Configuration | Config 1, 2, 4, SMTC.1 A3.11
5
Config 3, 6 SMTC.1
PDSCH/PDCCH Config 1, 2, 4, 15 KHz
subcarrier spacing 5
Config 3, 6 30 KHz
PRACH Config 1, 2, 4, FR1 PRACH A.3.8.2
Configuration 5 configuration 4
Config 3, 6 FR1 PRACH A.3.8.2
configuration 4
csi-RS-Index assigned as beam failure 0
detection RS in set qo
OCNG parameters OP.1 A3.2.1
CP length Normal
Correlation Matrix and Antenna 2x2 Low
Configuration
Beam failure DCI format 1-0
detection Number of 2
transmission Control OFDM
parameters symbols
Aggregation CCE 8
level
Ratio of dB 0
hypothetical
PDCCH RE
energy to
average CSI-
RS RE energy
Ratio of dB 0
hypothetical
PDCCH
DMRS energy
to average
CSI-RS RE
energy

ETSI




3GPP TS 38.133 version 15.16.0 Release 15 359 ETSI TS 138 133 V15.16.0 (2022-04)
DMRS REG bundle size
precoder
granularity
REG bundle 6
size
DRX OFF
Gap pattern ID N.A.
csi-RS-Index assigned as candidate 1
beam detection RS in set g1
riminSyncOutOfSyncThreshold absent When the field is
absent, the UE
applies the value 0.
(Table 8.1.1-1).
rsrp-ThresholdSSB Config 1, 2,4, | dBm/SCS -98 Threshold used for
5 kHz Qin_LR ssB
Config 3, 6 -95
powerControlOffsetSS dboO Used for deriving
rsrp-ThresholdCSlI-
RS
beamFailurelnstanceMaxCount nl see TS 38.321 [7],
clause 5.17
beamFailureDetectionTimer pbfd4 see TS 38.321 [7],
clause 5.17
CSI-RS Config 1, 4 CSI-RS.1.2 FDD A.3.14
configuration for go Config 2, 5 CSI-RS.1.2 TDD
and qu Config 3, 6 CSI-RS.2.2 TDD
CSI-RS Config 1, 4 CSI-RS.1.1 FDD A.3.14
configuration for Config 2, 5 CSI-RS.1.1 TDD
CSl reporting Config 3, 6 CSI-RS.2.1 TDD
TRS configuration Config1, 4 TRS.1.1 FDD
Config 2, 5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD
csi-RS-Index Config 1, 4 CSI-RS.1.2 FDD A.3.14
assigned as RLM Config 2, 5 CSI-RS.1.2 TDD
RS Config 3, 6 CSI-RS.2.2 TDD
T310 Timer ms 1000
N310 2
T1 s 1 During this time the
the UE shall be fully
synchronized to cell
1
T2 S 0.18
T3 S 0.14
T4 S 0
T5 S 0.08
D1 S 0.04
Note 1:  UE-specific PDCCH is not transmitted after T1 starts.
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Table A.4.5.5.3.1-3: Cell specific test parameters for FR1 PSCell for CSI-RS-based beam failure
detection and link recovery testing in non-DRX mode

Parameter Unit Test 1
T4 | T2 | 13 | T4 | T8

EPRE ratio of PDCCH DMRS to SSS dB 0

EPRE ratio of PDCCH to PDCCH DMRS dB

EPRE ratio of PBCH DMRS to SSS dB

EPRE ratio of PBCH to PBCH DMRS dB

EPRE ratio of PSS to SSS dB

EPRE ratio of PDSCH DMRS to SSS dB

EPRE ratio of PDSCH to PDSCH DMRS dB

EPRE ratio of OCNG DMRS to SSS dB

EPRE ratio of OCNG to OCNG DMRS dB

SNR_CSI-RS of set qo Config 1, 4 dB 5 -3 -12 -12 -12

Config 2, 5 5 -3 -12 -12 -12
Config 3, 6 5 -3 -12 -12 -12
SNR_CSI-RS of set q1 Config 1, 4 dB -10 -10 10 10 10
Config 2,5 -10 -10 10 10 10
Config 3, 6 -10 -10 10 10 10
CSI-RS_RP of set g1 Config 1, 4 dBm/ -108 -108 -88 -88 -88
Config 2, 5 SCS kHz -108 -108 -88 -88 -88
Config 3, 6 -105 -105 -85 -85 -85
No Config1, 4 dBm/15 -98
C KHz
Config 2, 5 -98
Config 3, 6 -98

Propagation condition TDL-C 300ns 100Hz

Note 1:  OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total
transmitted power spectral density is achieved for all OFDM symbols.

Note 2:  The uplink resources for CSl reporting are assigned to the UE prior to the start of time period T1.

Note 3: NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start
of time period T1.

Note 4:  Void

Note 5:  The timers and layer 3 filtering related parameters are configured prior to the start of time period
T1.

Note 6:  The signal contains PDCCH for UEs other than the device under test as part of OCNG.

Note 7:  SNR levels correspond to the signal to noise ratio over the REs carrying CSI-RS.Note 8: The SNR
in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3 respectively in figure
A.4551.1-1.

Note 9: The SNR values are specified for testing a UE which supports 2RX on at least one band. For
testing of a UE which supports 4RX on all bands, the SNR during T3 is modified as specified in
clause A.3.6.

L1-RSRP level
S_aNR level ShiL C5I-R5 g,
CSI-RS g,
- et rsrp-ThresholdCSI-RS
! SNR2
i Dout_l.R_CSl-R‘i
SNR3 |

| | | L2

I [ l [ |

A B C D E F

T1 T2 T3 T4 TS

Figure A.4.5.5.3.1-1: SNR and L1-RSRP variation for CSI-RS-based beam failure detection and link
recovery testing in non-DRX mode

ETSI



3GPP TS 38.133 version 15.16.0 Release 15 361 ETSI TS 138 133 V15.16.0 (2022-04)

A.455.3.2 Test Requirements
The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be asfollows:

During the time duration T1 and T2, the UE shall transmit uplink signal at least in al subframes configured for CS|
transmission on Cell 1.

During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 in all uplink slots
configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.

During T3 the UE shall detect beam failure and initiat link recovery. During T4 and T5 the UE measures and evaluate
beam candidate from beam candidate set Q.

No later than time point F occurring no later than D1 = 30+10 ms after the start of T5, the UE shall transmit preamble
on a beam associated with the candidate beam set 1. The UE shall not transmit preamble on a beam associated with the
candidate beam set g, earlier than time point B.

Test is concluded once the test equipment has received the initial preamble transmission from the UE. The rate of
correct events observed during repeated tests shall be at |east 90%.

A.4554 EN-DC Beam Failure Detection and Link Recovery Test for FR1 PSCell
configured with CSI-RS-based BFD and LR in DRX mode

A.4.554.1 Test Purpose and Environment

The purpose of thistest isto verify that the UE properly detects CSI-RS-based beam failure in the set go configured for
aserving PSCell and that the UE performs correct CSI-RS-based link recovery based on beam candicate set g:. The
purpose isto test the downlink monitoring for beam failure detection within the UEs active DL BWP of the PSCell,
during the evaluation period, and link recovery, when DRX is used. Thistest will partly verify the CSI-RS based beam
failure detection and link recovery for an FR1 serving cell requirementsin clause 8.5.

The test parameters are givenin TablesA.4.5.5.4.1-1, A.455.4.1-2, A.45.5.4.1-3, and A.4.5.5.4.1-4 below. There are
two cells, cell 1isthe E-UTRAN PCell, and cell 2 isthe PSCell, in the test. The test consists of five successive time
periods, with time duration of T1, T2, T3, T4 and T5 respectively. Figure A.4.5.5.4.1-1 shows the variation of the
downlink SNR of the PSCell and the SNR of the CSI-RSin set qo in the active PSCell to emulate CSI-RS based beam
failure. Figure A.4.5.5.4.1-1 additionally shows the variation of the downlink L1-RSRP of the CSI-RSin set g; of the
candidate beam used for link recovery. Prior to the start of the time duration T1, the UE shall be fully synchronized to
cell 1 and cell 2. The UE shall be configured for periodic CSl reporting with a reporting periodicity of 5 ms. In the test,
DRX configuration is enabled in PSCell and DRX inactivity timer has already been expired, i.e. UE tries to decode
PDCCH and to send periodic CQI during the period when On-duration timer is running. Time alignment timers shall be
set to “infinity” so that UL timing alignment is maintained during the test.

Table A.4.5.5.4.1-1: Supported test configurations for FR1 PSCell

Configuration Description

LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Note: The UE is only required to pass in one of the supported test configurations in FR1

o O | W[N] -

Table A.4.5.5.4.1-2: General test parameters for FR1 PSCell for CSI-RS-based beam failure detection
and link recovery testing in DRX mode

Parameter Unit Value Comment
Test 1
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Active PCell Cell 1
RF Channel Number 1
Active PSCell Cell 2
RF Channel Number 2
Duplex mode Config1, 4 FDD
Config 2, 3,5, 6 TDD
BWchannel Configl, 4 MHz 10: NRB,c =52
Config 2, 5 10: NRB,c = 52
Config 3, 6 40: NRB,c = 106
DL initial BWP Config 1, 2, 3, 4, DLBWP.0.1
configuration 5,6
DL dedicated BWP Config 1, 2, 3, 4, DLBWP.1.1
configuration 5,6
UL initial BWP Config 1, 2, 3, 4, ULBWP.0.1
configuration 5,6
UL dedicated BWP Config 1, 2, 3, 4, ULBWP.1.1
configuration 5,6
TDD Configuration Config 1, 4 Not Applicable
Config 2,5 TDDConf.1.1
Config 3, 6 TDDConf.2.1
CORESET Reference Config 1, 4 CR.1.1 FDD A.3.1.2
Channel Config 2, 5 CR.1.1 TDD
Config 3, 6 CR.2.1 TDD
SSB Configuration Configl, 4 SSB.3 FR1 A.3.10
Config 2, 5 SSB.3 FR1
Config 3, 6 SSB.4 FR1
SMTC Configuration Configl,2,4,5 SMTC.1 A.3.11
Config 3, 6 SMTC.1
PDSCH/PDCCH Config 1, 2,4,5 15 KHz
subcarrier spacing Config 3, 6 30 KHz
PRACH Configuration Configl,2,4,5 FR1 PRACH A.3.8.2
configuration 4
Config 3, 6 FR1 PRACH A.3.8.2
configuration 4
csi-RS-Index assigned as beam failure 0
detection RS in set qo
OCNG parameters OP.1 A3.2.1
CP length Normal
Correlation Matrix and Antenna Configuration 2x2 Low
Beam failure detection DCI format 1-0
transmission parameters Number of 2
Control OFDM
symbols
Aggregation CCE 8
level
Ratio of dB 0
hypothetical
PDCCH RE
energy to
average CSI-RS
RE energy
Ratio of dB 0
hypothetical
PDCCH DMRS
energy to
average CSI-RS
RE energy
DMRS precoder REG bundle size
granularity
REG bundle size 6
DRX DRX.7 A.3.3.7
Gap pattern ID N.A.
csi-RS-Index assigned as candidate beam 1
detection RS in set g1
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rimInSyncOutOfSyncThreshold absent When the field is
absent, the UE
applies the value 0.
(Table 8.1.1-1).
rsrp-ThresholdSSB dBm -98 Threshold used for
Qin LR SSB
powerControlOffsetSS db0 Used for deriving
rsrp-ThresholdCSI-
RS
beamFailurelnstanceMaxCount nl see TS 38.321 [7],
clause 5.17
beamFailureDetectionTimer pbfd4 see TS 38.321 [7],
clause 5.17
CSI-RS configuration Config1, 4 CSI-RS.1.2 FDD A.3.14
for go and g1 Config 2, 5 CSI-RS.1.2 TDD
Config 3, 6 CSI-RS.2.2 TDD
CSI-RS configuration Config1, 4 CSI-RS.1.1 FDD A.3.14
for CSl reporting Config 2, 5 CSI-RS.1.1 TDD
Config 3, 6 CSI-RS.2.1 TDD
TRS configuration Configl, 4 TRS.1.1 FDD
Config 2, 5 TRS.1.1 TDD
Config 3, 6 TRS.1.2 TDD
csi-RS-Index Config1, 4 CSI-RS.1.2 FDD A.3.14
assigned as RLM RS Config 2, 5 CSI-RS.1.2 TDD
Config 3, 6 CSI-RS.2.2 TDD
T310 Timer ms 1000
N310 2
T1 s 1 During this time the
the UE shall be fully
synchronized to cell
1
T2 S 8.37
T3 S 6.44
T4 S 0
T5 S 1.97
D1 S 1.93

Note 1:

UE-specific PDCCH is not transmitted after T1 starts.
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Table A.4.5.5.4.1-3: Cell specific test parameters for FR1 PSCell for CSI-RS-based beam failure
detection and link recovery testing in DRX mode

Parameter Unit Test 1
T4 | T2 | 13 | T4 | T8
EPRE ratio of PDCCH DMRS to SSS dB
EPRE ratio of PDCCH to PDCCH DMRS dB
EPRE ratio of PBCH DMRS to SSS dB
EPRE ratio of PBCH to PBCH DMRS dB
EPRE ratio of PSS to SSS dB 0
EPRE ratio of PDSCH DMRS to SSS dB
EPRE ratio of PDSCH to PDSCH DMRS dB
EPRE ratio of OCNG DMRS to SSS dB
EPRE ratio of OCNG to OCNG DMRS dB
SNR_CSI-RS of set qo Config 1, 4 dB 5 -3 -12 -12 -12
Config 2, 5 5 -3 -12 -12 -12
Config 3, 6 5 -3 -12 -12 -12
SNR_CSI-RS of set q1 Config 1, 4 dB -10 -10 10 10 10
Config 2,5 -10 -10 10 10 10
Config 3, 6 -10 -10 10 10 10
CSI-RS_RP of set g1 Config 1, 4 dBm/ -108 -108 -88 -88 -88
Config 2, 5 SCS kHz -108 -108 -88 -88 -88
Config 3, 6 -105 -105 -85 -85 -85
No Config1, 4 dBm/15 -98
C KHz
Config 2, 5 -98
Config 3, 6 -98
Propagation condition TDL-C 300ns 100Hz
Note 1:  OCNG shall be used such that the resources in Cell 1 are fully allocated and a constant total
transmitted power spectral density is achieved for all OFDM symbols.
Note 2:  The uplink resources for CSl reporting are assigned to the UE prior to the start of time period T1.
Note 3: NZP CSI-RS resource set configuration for CSI reporting are assigned to the UE prior to the start
of time period T1.
Note 4:  Void
Note 5:  The timers and layer 3 filtering related parameters are configured prior to the start of time period
T1.
Note 6:  The signal contains PDCCH for UEs other than the device under test as part of OCNG.
Note 7:  SNR levels correspond to the signal to noise ratio over the REs carrying CSI-RS.
Note 8:  The SNR in time periods T1, T2, T3, T4 and T5 is denoted as SNR1, SNR2 and SNR3
respectively in figure A.4.5.5.1.1-1.
Note 9:  The SNR values are specified for testing a UE which supports 2RX on at least one band. For
testing of a UE which supports 4RX on all bands, the SNR during T3 is modified as specified in
clause A.3.6.
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Table A.4.5.5.4.1-4: Void
Table A.4.5.5.4.1-5: Void

Table A.4.5.5.4.1-6: Void

L1-RSRP level
SNR level 5
SNRL CSI-RS g,
CSI-RS g,
————————————————————————————————————————————————————— rsrp-ThresholdCSI-RS
SNR2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Qout_LR_CSI-RS
SNR3
D1
| | I | | |
I [ I I I
A B C D E F
T V) T3 T4 5

Figure A.4.5.5.4.1-1: SNR and L1-RSRP variation for CSI-RS-based beam failure detection and link
recovery testing in DRX mode

A.455.4.2 Test Requirements
The UE behaviour during time durations T1, T2, T3, T4 and T5 shall be asfollows:

During the time duration T1 and T2, the UE shall transmit uplink signal at least in al subframes configured for CS|
transmission on Cell 1.

During the period from time point A to time point B the UE shall transmit uplink signal in Cell 1 in all uplink slots
configured for CSI transmission according to the configured periodic CSI reporting for Cell 1.

During T3 the UE shall detect beam failure and initiat link recovery. During T4 and T5 the UE measures and evaluate
beam candidate from beam candidate set q;.

No later than time point F occurring no later than D1 = 1920+10 ms after the start of T5, the UE shall transmit preamble
on a beam associated with the candidate beam set gi. The UE shall not transmit preamble on a beam associated with the
candidate beam set g; earlier than time point B.

Test is concluded once the test equipment has received the initial preamble transmission from the UE. The rate of
correct events observed during repeated tests shall be at least 90%.

A.4.5.6 Active BWP switch

A456.1 DCl-based and Timer-based Active BWP Switch

A.456.1.1 E-UTRAN — NR PSCell FR1 DL active BWP switch in non-DRX in synchronous
EN-DC
A456.1.1.1 Test Purpose and Environment

The purpose of thistest isto verify the DL BWP switch delay requirement defined in TS38.133 clause 8.6, and interruption
requirement for E-UTRA victim cell defined in TS36.133 clause 7.32.2.7. Supported test configurations are shown in
TableA.4.5.6.1.1.1-1.
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The test scenario comprises of one E-UTRA PCell (Cell 1), and one PSCell (Cell 2) as given in Table A.4.5.6.1.1.1-2.
Cell-specific parameters of E-UTRA PCell are specified in Table A.3.7.2.1-1 and Cell-specific parameters of PSCell is
specified in Table A.4.5.6.1.1.1-3 below.

PDCCHs indicating new transmissions shall be sent continuously on E-UTRA PCell (Cell 1) to ensure that the UE will
have ACK/NACK sending.

PDCCHs indicating new transmissions shall be sent continuously on PSCell (Cell 2) to ensure that the UE would have
ACK/NACK sending except for the time duration when BWP is switching on Cell 2 and the time duration of T2.

Before the test starts,

- UE isconnected to Cell 1 (E-UTRA PCell) on radio channel 1 (PCC), and Cell 2 (PSCell) on radio channel 2
(PSCC).

- UEisconfigured with 2 different UE-specific downlink bandwidth parts for PSCell, BWP-1 and BWP-2, in Cell
2 before starting the test. BWP-1 an