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This Technical Specification (TS) has been produced by the ETSI 3" Generation Partnership Project (3GPP).
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Foreword
This Technical Specification has been produced by the 3" 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 thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y thesecond digit isincremented for al changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented 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 Evolved UTRA. These requirements include requirements on measurementsin UTRAN 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.

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

o For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM 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 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
procedures in idle mode"

[2] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC) protocol specification”.

[3] 3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures’

[4] 3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer;
Measurements’

[5] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”

[6] 3GPP TS 25.302: " Services provided by the Physical Layer".

[7] 3GPP TS 25.331: "RRC Protocol Specification”.

[8] 3GPP TS 45.008: "Radio subsystem link control”.

[9] 3GPP TS 45.005: "Radio transmission and reception”.

[10] 3GPP TS 45.010: "Radio subsystem synchronization™.

[11] 3GPP2 C.S0024-B: "cdma2000 High Rate Packet Data Air Interface Specification”.

[12] 3GPP2 C.S0002-D: "Physical Layer Standard for cdma2000 Spread Spectrum Systems - Release
A",

[13] 3GPP2 C.S0033-B: "Recommended Minimum Performance Standards for cdma2000 High Rate
Packet Data Access Terminal”.

[14] 3GPP2 C.S0011-C: "Recommended Minimum Performance Standards for cdma2000 Spread
Spectrum Mobile Stations'.

[15] 3GPP2 C.S0005-D: Upper Layer (Layer 3) Signaling Specification for cdma2000 Spread
Spectrum Systems

[16] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation”
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[17] 3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access
Control (MAC) protocol specification”.

[18] 3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".

[19] 3GPP TS 25.123: "Requirements for Support of Radio Resource Management (TDD)".

[20] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[21] 3GPP TS 36. 212 "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and

channel coding”.

[22] 3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by
the physical layer".

[23] 3GPP TS 36.521-3: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment
(UE) conformance specification; Radio transmission and reception; Part 3: Radio Resource
Management conformance testing”.

[24] 3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning
Protocol (LPP)".

[25] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2"

[26] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications”.

[27] 3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestria

Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT);
Overall description; Stage 2"

[28] 3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2
Application Protocol (X2AP)".

[29] 3GPP TS 25.101: "UE Radio transmission and reception (FDD)".

[30] 3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
radio transmission and reception”.

[31] 3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio access capabilities’.

[32] IEEE Standard 802.11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [26] 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 [26].

Carrier aggregation: aggregation of two or more component carriersin order to support wider transmission
bandwidths TS 36.104 [30].

High operating band: an operating band with a higher downlink frequency with respect to another, low, operating
band.

Inter-band carrier aggregation: carrier aggregation of component carriersin different operating bands
TS 36.104 [30].

Intra-band contiguous carrier aggregation: contiguous carriers aggregated in the same operating band
TS36.104 [30].
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Intra-band non-contiguous carrier aggregation: non-contiguous carriers aggregated in the same operating band
TS36.104 [30].

I DC autonomous denial subframes: The maximum number of uplink subframesin which the UE is allowed not to
transmit E-UTRAN signals when configured with IDC autonomous denial (TS 36.331[2]).

IDC autonomous denial validity: It isthe period over which the autonomous denial subframes are counted
(TS36.331[2).

IDC solution: Thisrefersto DRX or IDC autonomous denial configured by eNodeB in response to receiving
InDeviceCoexIndication from the UE (TS 36.331 [2)]).

L ow operating band: an operating band with alower downlink frequency with respect to another, high, operating
band.

MBSFN ABS: ABS configured in MBSFN-configurable subframe.

Non-MBSFN ABS: ABS configured in any downlink subframe.

Primary Cell: Asdefined in TS 36.331 [2].

Secondary Cell: Asdefined in TS 36.331[2].

Serving Cdll: Asdefined in TS 36.331 [2].

Primary Timing Advance Group: As defined in TS36.331 [2].

Secondary Timing Advance Group: Asdefined in TS 36.331 [2].

Timing Advance Group: Asdefined in TS 36.331 [2].

X_RA: x-t0-RS EPRE ratio for the channel or physical signal x in al transmitted OFDM symbols not containing RS.
X_RB: x-to-RS EPRE ratio for the channel or physical signal x in all transmitted OFDM symbols containing RS.

TDD-FDD carrier aggregation: Carrier aggregation of component carriersin E-UTRA TDD and E-UTRA FDD
operating bands TS 36.104 [30].

3.2 Symbols

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

[...] Vauesincluded in square bracket must be considered for further studies, because it means that a
decision about that value was not taken.
BW channa Channél bandwidth, defined in TS 36.101 subclause 3.2

CPICH_Ec Average energy per PN chip for the CPICH
CPICH_Ec/lo  Theratio of the received energy per PN chip for the CPICH to the total received power spectral
density at the UE antenna connector.

Ec Average energy per PN chip.

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

lo Thetotal 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 aband limited noise source (simulating interference from cells, which are not
defined in atest 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

N, The power spectral density of awhite noise source (average power per RE normalised to the

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

N prs Number of consecutive downlink positioning subframes as defined in clause 6.10.4.3in TS 36.211
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Ners Physical Resource Block number as defined in clause 3.1in TS 36.211.

Nta Timing offset between uplink and downlink radio frames at the UE, asdefined in clause 3.1in TS
36.211.

NTa offset Fixed timing advance offset, as defined in clause 3.1in TS 36.211.

Peoviax Configured UE transmitted power as defined in clause 6.2.5in TS 36.101.

Poviax ¢ Configured UE transmitted power on a serving cell ¢ as defined in clause 6.2.5A in TS 36.101.

PRP Received (linear) average power of the resource elements that carry E-UTRA PRS, measured at
the UE antenna connector.

S Cell Selection Criterion defined in TS 36.304, subclause 5.2.3.2 for E-UTRAN

SCH_Ec/lor Theratio of the transmit energy per PN chip of the SCH to the total transmit power spectral
density at the UTRA Node B antenna connector

SCH_RP Received (linear) average power of the resource elements that carry E-UTRA synchronisation
signal, measured at the UE antenna connector

Srxlev Cell selection RX level, defined in TS 36.304, subclause 5.2.3.2

Squal Cell selection quality, defined in TS 36.304, subclause 5.2.3.2

Sintersearch Defined in TS 25.304, subclause 5.2.6.1.5

Sintrasearch Defined in TS 25.304, subclause 5.2.6.1.5 for UTRAN and in TS 36.304 , subclause 5.2.4.7 for E-

Snonintrasearch

UTRAN
Defined in TS 36.304 , subclause 5.2.4.7

SsearchRAT Defined in TS 25.304, subclause 5.2.6.1.5

Threshy nigh Defined in TS 36.304 , subclause 5.2.4.7

Threshy jow Defined in TS 36.304 , subclause 5.2.4.7

Threshgrning 10w Defined in TS 36.304 , subclause 5.2.4.7

Tors Cell-specific positioning subframe configuration period as defined in clause 6.10.4.3in TS 36.211

TRE—ESTABLISH-REQ

Treselection
Treselectiongat

Treselectiongytra

Treselectionyrra
Treselectiongera
Ts

The RRC Re-establishment delay requirement, the time between the moment when erroneous
CRCs are applied, to when the UE starts to send preambles on the PRACH.
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
Defined in TS 36.304 , subclause 5.2.4.7
Basic time unit, defined in TS 36.211, clause 4

3.3

For the purposes of the present document, the abbreviations given in TR 21.905 [26] 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 [26].

Abbreviations

IXRTT CDMA2000 1x Radio Transmission Technology
ABS Almost Blank Subframe

ARQ Automatic Repeat Request

AWGN Additive White Gaussian Noise

BCCH Broadcast Control Channel

BCH Broadcast Channel

CA Carrier Aggregation

cC Component Carrier

CCCH sbu Common Control Channel SDU

Cal Cell Global Identifier

CPICH Common Pilot Channel

CPICH Ec/No  CPICH Received energy per chip divided by the power density in the band
CRS Cell-specific Reference Signals

C-RNTI Cdl RNTI

DCCH Dedicated Control Channel

DL Downlink

DRX Discontinuous Reception

DTCH Dedicated Traffic Channel
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DUT Device Under Test
E-CID Enhanced Cell-1D (positioning method)
ECGI Evolved CGlI
eNB E-UTRAN NodeB
E-SMLC Enhanced Serving Mobile Location Centre
E-UTRA Evolved UTRA
E-UTRAN Evolved UTRAN
FDD Frequency Division Duplex
GERAN GSM EDGE Radio Access Network
GSM Global System for Mobile communication
HARQ Hybrid Automatic Repeat Request
HO Handover
HRPD High Rate Packet Data
IDC In-Device Coexistence
|IEEE Institute of Electrical and Electronics Engineers
LPP LTE Positioning Protocol
MAC Medium Access Control
MBSFN Multimedia Broadcast multicast service Single Frequency Network
MBSFN ABS MBSFN Almost Blank Subframe
MDT Minimization of Drive Tests
MIB Master Information Block
OCNG OFDMA Channel Noise Generator
OFDM Orthogonal Frequency Division Multiplexing
OFDMA Orthogonal Frequency Division Multiple Access
OTDOA Observed Time Difference of Arrival
PBCH Physical Broadcast Channel
P-CCPCH Primary Common Control Physical Channel
PCell Primary Cell
PCFICH Physical Control Format Indicator CHannel
PDCCH Physical Downlink Control CHannel
PDSCH Physical Downlink Shared CHannel
PHICH Physical Hybrid-ARQ Indicator CHannel
PLMN Public Land Mobile Network
PMCH Physical Multicast Channel
PRACH Physical Random Access CHannel
PRS Positioning Reference Signal
PSS Primary Synchronization Signal
pPTAG Primary Timing Advance Group
PUCCH Physical Uplink Control CHannel
PUSCH Physical Uplink Shared Channel
RSCP Received Signal Code Power
RSRP Reference Signal Received Power
RSRQ Reference Signal Received Quality
RSSI Received Signal Strength Indicator
RSTD Reference Signal Time Difference
QAM Quadrature Amplitude Modulation
RACH Random Access Channel
RAT Radio Access Technology
RNC Radio Network Controller
RNTI Radio Network Temporary Identifier
RRC Radio Resource Control
RRM Radio Resource Management
SCH Synchronization Channel
SCell Secondary Cell
Sbu Service Data Unit
SFN System Frame Number
Sl System Information
SIB System Information Block
SON Self Optimized Network
SRS Sounding Reference Signal
SSS Secondary Synchronization Signal
STAG Secondary Timing Advance Group
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TAG Timing Advance Group
TDD Time Division Duplex
TTI Transmission Time Interval
UE User Equipment
UL Uplink
UMTS Universal Mobile Telecommunication System
UTRA Universal Terrestrial Radio Access
UTRAN Universal Terrestrial Radio Access Network
WB-RSRQ Wide Bandwith RSRQ
3.4 Test tolerances

ETSI TS 136 133 V12.5.0 (2014-11)

The requirements given in the present document make no allowance for measurement uncertainty. The test specification
36.521-3 [23] defines the test tolerances. These test tolerances are individually calculated for each test. The test
tolerances are then added to the limitsin this specification to create test limits. The measurement results are compared
againgt the test limits as defined by the shared risk principle.

Shared Risk isdefined in [ETR 273 Part 1 sub-part 2 clause 6.5].

3.5

351

Additional notation

Groups of bands

Theintention with the band grouping below is to increase the readability of the specification.

Table 3.5.1-1: E-UTRA band groups

Group E-UTRA FDD E-UTRA TDD
Band group . Band group .
notation Operating bands notation Operating bands
A FDD_A 1, 4,6, 10, 11, 1{\%‘30,tel49, 21,23, 24, 32 TDD_A 33, 34, 35, 36, 37, 38, 39, 40
B FDD B - TDD B -
C FDD _C 9, 30 TDD_C 42,43
D FDD _D 28 TDD_D -
E FDD_E 2,57, 27 TDD_E 41, 44
F FDD F 26 "e3 TDD F -
G FDD G 3,8, 12,13, 14, 17, 20, 22, 29 "¢~ TDD G -
H FDD _H 25 TDD_H -
[ FDD_I - TDD | -
J FDD J - TDD J -
K FDD K - TDD K -
L FDD L - TDD L -
M FDD_M - TDD_M -
N FDD_N 31 TDD N -
NOTE 1: The bands within the same group have the same lo conditions in a corresponding requirement in this

NOTE 2:
NOTE 3:

NOTE 2:

specification.

Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.

The minimum lo condition for Band 26 is reduced by 0.5 dB when the carrier frequency of the assigned E-
UTRA channel bandwidth is within 865-894 MHz.
Band 32 is used only for E-UTRA carrier aggregation with other E-UTRA bands

3.6

3.6.1

General

Applicability of requirements in this specification version

- Therequirements for TDD-FDD carrier aggregation are specified for two downlink and one uplink component
carriers. The requirements are specified for both cases when the PCell belongsto TDD or FDD.
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4 E-UTRAN 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
TS36.304. This process alows 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

42.1 Introduction

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

When the UE isin 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 cellsindicated 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 aso controlled by measurement rules defined
in TS36.304, alowing the UE to limit its measurement activity.

4.2.2 Requirements

The UE shall search every layer of higher priority at least every Trigher priority search = (60 * Njayers) SECONAS, Where Njgyers IS
the total number of configured higher priority E-UTRA, UTRA FDD, UTRA TDD, CDMA2000 1x and HRPD carrier
frequencies and is additionally increased by oneif one or more groups of GSM frequenciesis configured as a higher
priority.

In the requirements of Section 4.2.2 for the UE capable of CA, the applicable exceptions for side conditions are
specified in Annex B, Section B.4.2.
4221 Measurement and evaluation of serving cell

The UE shall measure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criterion S defined in
[1] for the serving cell at least every DRX cycle.

The UE shall filter the RSRP and 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 in N« 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 [1].

Table 4.2.2.1-1: Ngery

DRX cycle Nserv
length [s] [number of
DRX cycles]
0.32 4
0.64 4
1.28 2
2.56 2
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4222 Void

42.2.3 Measurements of intra-frequency E-UTRAN cells

The UE shall be able to identify new intra-frequency cells and perform RSRP and RSRQ measurements of 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 resel ection criteria defined
in TS36.304 within Tdaed,EUATRANJ nraWhen that Tresel eption: 0. Anintrafrequency cell is considered to be detectable
according to RSRP, RSRP E</lot, SCH_RP and SCH Eg/lot defined in Annex B.1.1 for a corresponding Band.

The UE shall measure RSRP and RSRQ at least every Tmessure euTRAN. Intra (SE€ table 4.2.2.3-1) for intra-frequency cells
that are identified and measured according to the measurement rules.

The UE shall filter RSRP and 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 T measure, EUTRAN Intral 2

The UE shall not consider a E-UTRA neighbour cell in cell reselection, if it isindicated as not allowed in the
measurement control system information of the serving cell.

For an intra-frequency cell that has been aready 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 [1] within
Tevaluae E-UTRAN. intra WHEN T resgeciion = 0 &S specified in table 4.2.2.3-1 provided that the cell is at least 3dB better ranked.
When evaluating cells for reselection, the side conditions for RSRP and SCH apply to both serving and non-serving
intra-frequency cells.

If T ressection timer has a non zero value and the intra-frequency cell is better ranked than the serving cell, the UE shall
evaluate this intra-frequency cell for the T,esection time. If this cell remains better ranked within this duration, then the
UE shall reselect that cell.

Table 4.2.2.3-1: Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra

DRX Tdetect,EUTRAN_Intra Tmeasure,EUTRAN_Intra Tevaluate,E—UTRAN_intra
cycle | [s] (number of [s] (number of [s] (number of DRX
length DRX cycles) DRX 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

4.2.2.4 Measurements of inter-frequency E-UTRAN cells

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

If Srxlev > Syonintrasearchp @Nd Squal > Syonintrasearcho then the UE shall search for inter-frequency layers of higher priority
at least every ThigherJ)riority_search where Thigheu)riority_search is described in clause 4.2.2.

If Srxlev < Sionintrasearche OF SQual < Shonintrasearchg 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 isrequired to search for and measure higher priority layers shall be the same as that defined below.

The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the resel ection criteria defined
in TS36.304 within K carier * Taetect,eutran iner 1 8t l€aSt carrier frequency information is provided for inter-frequency
neighbour cells by the serving cells when T esgection = O provided that the reselection criteriais met by a margin of at
least 5dB for reselections based on ranking or 6dB for RSRP resel ections based on absolute priorities or 4dB for RSRQ
resel ections based on absolute priorities.
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The parameter Karier isthe number of E-UTRA inter-frequency carriers indicated by the serving cell. Aninter-
frequency cell is considered to be detectable according to RSRP, RSRP E</lot, SCH_RP and SCH E</lot defined in
Annex B.1.2 for a corresponding Band.

When higher priority cellsare found by the higher priority search, they shall be measured at least every Tmessurek-
utraN_Inter - |, after detecting acell in ahigher 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 detectson a E-UTRA carrier acell
whose physical identity isindicated 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 RSRP or RSRQ at least every Kearier * Tmeasure EUTRAN_Inter (SE€ table 4.2.2.4-1) for identified lower
or equal priority inter-frequency cells. If the UE detects on a E-UTRA carrier a cell whose physical identity isindicated
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 RSRP or 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 EUTRAN_ Inter/ 2.

The UE shall not consider a E-UTRA neighbour cell in cell reselection, if it isindicated as not allowed in the
measurement control system information of the serving cell.

For an inter-frequency cell that has been aready 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 36.304
Within Kearier * Tevaluate -UTRAN_inter WNEN T reseieciion = 0 8S specified in table 4.2.2.4-1 provided that the reselection criteria
is met by amargin of at least 5dB for reselections based on ranking or 6dB for RSRP reselections based on absolute
priorities or 4dB for RSRQ resel ections based on absolute priorities. When evaluating cells for reselection, the side
conditions for RSRP and SCH apply to both serving and inter-frequency cells.

If Tresaection timer has anon zero value and the inter-frequency cell is better ranked than the serving cell, the UE shall
evaluate this inter-frequency cell for the T esection time. If this cell remains better ranked within this duration, then the
UE shall reselect that cell.

Table 4224'1 : Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter and Tevaluate,E—UTRAN_Inter

DRX Tdetect,EUTRAN_Inter Tmeasure,EUTRAN_Inter Tevaluate,E-
cycle | [s] (number of [s] (humber of UTRAN_Inter
length DRX cycles) DRX cycles) [s] (number
[s] of DRX
cycles)
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)

For higher priority cells, a UE may optionally use a shorter value for Tmeasuree-utra_inter ;Which shall not be less than
Max(0.64 s, one DRX cycle).

4225 Measurements of inter-RAT cells

If Srxlev > Sionintrasearche @Nd Squal > Syoninirasearcno then the UE shall search for inter-RAT layers of higher priority at
least every ThigherJJriority_search where ThigherJJriority_SSarch isdescribed in clause 4.2.2

If Srxlev < Sionintrasearcnp OF SOUal < Shoninrasearchg then the UE shall search for and measure inter-RAT 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 layers shall be the same as that defined below for lower priority
RATSs.
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42251 Measurements of UTRAN FDD cells

When the measurement rules indicate that UTRA FDD cells are to be measured, the UE shall measure CPICH Ec/lo
and CPICH RSCP of detected UTRA FDD cells in the neighbour frequency list at the minimum measurement rate
specified in this section. The parameter Nyrra_carier 1S the number of carriers in the neighbour frequency list. The UE
shall filter CPICH Ec/lo and CPICH RSCP measurements of each measured UTRA FDD 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 half the minimum specified measurement period.

The UE shall evaluate whether newly detectable UTRA FDD cells have met the reselection criteriain TS 36.304 within
time (Nutra_carie) * Tdetectutra_FoD WheN Srxlev < Syoningrasearche OF SQUal < Syoninyraseacne When Treselectiongar = 0
provided that the reselection criteriais met by a margin of at least 6dB for reselections based on RSCP, or a margin of
at least 3dB for reselections based on Ec/lo.

Cells which have been detected shall be measured at least every (Nyrtra carier) * TmeasureutrA FOD When Srxlev <
SﬂonlntraSearchP or Squal < SmnlntraSearchQ-

When higher priority UTRA FDD cells are found by the higher priority search, they shall be measured at least every
TmeasureutrA_FoD- |f, &fter 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.

For a cell that has been aready detected, but that has not been reselected to, the filtering shall be such that the UE shall
be capable of evaluating that an aready identified UTRA FDD cell has met reselection criterion defined in
TS 36.304 [1] within (Nutra_carier) * TevaluaieutrA_Fop WHEN Treseciion = O 8s Speficied in table 4.2.2.5.1-1 provided that
the reselection criteriais met by a margin of at least 6dB for reselections based on RSCP, or a margin of at least 3dB for
reselections based on Ec/lo.

If Tresaection timer has a non zero value and the UTRA FDD cell is satisfied with the reselection criteria which are
defined in [1], the UE shall evaluate this UTRA FDD cell for the T esection time. If this cell remains satisfied with the
reselection criteria within this duration, then the UE shall reselect that cell.

Table 4.2.2.5.1-1: TyetectutrA_FoDs TmeasureutrA_FOD, 8N TevauateUTRA_FDD

DRX TdetectUTRA_FDD | TmeasureUTRA_FDD TevaluateUTRA_FDD
cycle [s] [s] (number of [s] (number of
length DRX cycles) DRX cycles)

[s]

0.32 5.12 (16) 15.36 (48)

0.64 30 5.12 (8) 15.36 (24)

1.28 6.4(5) 19.2 (15)

2.56 60 7.68 (3) 23.04 (9)

For higher priority cells, a UE may optionally use a shorter value for Tmeasureutra_rop ;Which shall not be less than
Max(0.64 s, one DRX cycle).

42252 Measurements of UTRAN TDD cells

When the measurement rules indicate that UTRA TDD cells are to be measured, the UE shall measure P-CCPCH RSCP
of detected UTRA TDD cells in the neighbour frequency list at the minimum measurement rate specified in this section.
The parameter Nyrra_carier oD 1S the number of carriers used in the neighbour frequency list. The UE shall filter P-
CCPCH RSCP measurements of each measured UTRA TDD 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 half the minimum specified
measurement period. P-CCPCH RSCP of UTRAN TDD cells shall not be filtered over a longer period than that
specified in table 4.2.2.5.2-1.

The UE shall evaluate whether newly detectable UTRA TDD cells have met the reselection criteriain TS 36.304 within

time (NUTRA_carrier_TDD) * TdetectUTRA_TDD when Srxlev < SﬂonlntraSearchP or Squal < SmnlntraSearchQ when Tre&dection =0 prOVi ded
that the reselection criteriais met by a margin of at least 6dB.

Cells which have been detected shall be measured at least every (Nutra carier Tob) * TmeasureutrA_ToD SIXlEv <
Snonlntrz-xSearchP or Squal < Snonlntre\SearchQ-
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When higher priority UTRA TDD cells are found by the higher priority search, they shall be measured at least every
TmeasreutrA_ToD- |, fter 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.

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 aready identified UTRA TDD cell has met reselection criterion defined in [1] within
Nutra_carier ToD * TevaluateutrRA_TDD WHEN T resieciion = 0 @S specified in table 4.2.2.5.2-1 provided that the reselection criteria
is met by amargin of at least 6dB.

If Tresaection timer has a non zero value and the UTRA TDD cell is satisfied with the reselection criteria which are
defined in [1], the UE shall evaluate this UTRA TDD cell for the T esection time. If this cell remains satisfied with the
reselection criteria within this duration, then the UE shall reselect that cell.

Table 4.2.2.5.2-1: TgetectutrA_TDDs TmeasureutrA_ToD 8N TeyauateuTRA_TDD

DRX TdetectUTRA_TDD | TmeasureUTRA_TDD TevaluateUTRA_TDD
cycle [s] [s] (number of [s] (number of
length DRX cycles) DRX cycles)

[s]

0.32 5.12 (16) 15.36 (48)

0.64 30 5.12 (8) 15.36 (24)

1.28 6.4(5) 19.2 (15)

2.56 60 7.68 (3) 23.04 (9)

For higher priority cells, a UE may optionally use a shorter value for Tmeasureutra_top,Which shall not be less than
Max(0.64 s, one DRX cycle).

42253 Measurements of GSM cells

When the measurement rules defined in [1] indicate that E-UTRAN inter-frequencies or inter-RAT frequency cells are
to be measured, the UE shall measure the signal level of the GSM BCCH carriersif the GSM BCCH carriers are
indicated in the measurement control system information of the serving cell. GSM BCCH carriers of lower priority than
the serving cell shall be measured at least every T measrecsv (Seetable 4.2.2.5.3-1).

When higher priority GSM BCCH carriers are found by the higher priority search, they shall be measured at least every
T measure.csm, @nd the UE shall decode the BSIC of the GSM BCCH carrier. 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, or to continuously verify the BSIC of the GSM BCCH
carrier every 30s. 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.

The UE shall maintain a running average of 4 measurements for each GSM BCCH carrier. The measurement samples
for each cell shall be asfar as possible uniformly distributed over the averaging period.

If continuous GSM measurements are required by the measurement rulesin [1], the UE shall attempt to verify the BSIC
at least every 30 seconds for each of the 4 strongest GSM BCCH carriers. If achange of BSIC is detected for one GSM
cell then that GSM BCCH carrier shall be treated as a new GSM neighbour cell. If the UE detects on aBCCH carrier a
BSIC which isindicated as not allowed for that carrier in the measurement control system information of the serving
cell, the UE is not required to perform BSIC re-confirmation for that cell.

The UE shall not consider the GSM BCCH carrier in cell reselection, if the UE cannot demodulate the BSIC of that
GSM BCCH carrier. Additionally, the UE shall not consider a GSM neighbour cell in cell reselection, if it isindicated
as not allowed in the measurement control system information of the serving cell.

If T ressiection timer has anon zero value and the GSM cell is satisfied with the reselection criteria which are defined in [1],
the UE shall evaluate this GSM cell for the T,esection time. If this cell remains satisfied with the reselection criteria
within this duration, then the UE shall reselect that cell.
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Table 4.2.2.5.3-1: Tmeasure,GSM,

DRX Tmeasure,GSM
cycle [s] (number
length of DRX

[s] cycles)

0.32 5.12 (16)

0.64 5.12 (8)

1.28 6.4(5)

2.56 7.68 (3)

42254 Measurements of HRPD cells
In order to perform measurement and cell reselection to HRPD cell, the UE shall acquire the timing of HRPD cells.

When the measurement rules indicate that HRPD cells are to be measured, the UE shall measure CDMA2000 HRPD
Pilot Strength of HRPD cells in the neighbour cell list at the minimum measurement rate specified in this section.

The parameter ‘Number of HRPD Neighbor Frequency’, which is transmitted on E-UTRAN BCCH, is the number of
carriers used for all HRPD cellsin the neighbour cell list.

When the E-UTRA serving cell fulfils Srxlev > Syninrasearcne @1d Sual > Syoningrasearchq, the UE shall search for
CDMAZ2000 HRPD layers of higher priority at least every Thigher priority search WHEre Thigher priority search 1S defined in
clause 4.2.2.

For CDMA2000 HRPD cells which have been detected, the UE shall measure CDMA2000 HRPD Pilot Strength at
least every (Number of HRPD Neighbor Frequency)* T measurenrep, When the E-UTRA serving cell Srxlev < Sioninrasearchp

or Squal < SnonlntraSearchQ-

The UE shall be capable of evaluating that the CDMA2000 HRPD cell has met cell reselection criterion defined in [1]
Within Teauaerrep-

Table 4.2.2.5.4-1 gives values of T easurerirrp 8N T evaluateHRPD.

Table 4.2.2.5.4-1: TmeasureHRPD and TevaluateHRPD

DRX TmeasureHRPD Tevaluate!—|RPD [S]
cycle [s] (number (number of
length of DRX DRX cycles)

[s] cycles)

0.32 5.12 (16) 15.36 (48)

0.64 5.12 (8) 15.36 (24)

1.28 6.4 (5) 19.2 (15)

2.56 7.68 (3) 23.04 (9)

If Tresaection timer has a non zero value and the CDMA2000 HRPD cell is satisfied with the reselection criteriawhich are
defined in [1], the UE shall evaluate this CDMA2000 HRPD cell for the T jesection time. If this cell remains satisfied with
the reselection criteria within this duration, then the UE shall reselect that cell.

42255 Measurements of cdma2000 1X

In order to perform measurement and cell reselection to cdma2000 1X cell, the UE shall acquire the timing of
cdma2000 1X cells.

When the measurement rules indicate that cdma2000 1X cells are to be measured, the UE shall measure cdma2000 1x
RTT Pilot Strength of cdma2000 1X cells in the neighbour cell list at the minimum measurement rate specified in this
section.

The parameter ‘Number of CDMA2000 1X Neighbor Frequency’, which is transmitted on E-UTRAN BCCH, is the
number of carriers used for all cdma2000 1X cellsin the neighbour cell list.

When the E-UTRA serving cell fulfils Srxlev > Syninrasearcne @1d Squal > Sponingrasearchq, the UE shall search for
cdma2000 1X layers of higher priority at least every Thigner priority_search WHEre Trigher priority_search 1S defined in clause 4.2.2.
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For CDMA2000 1X cells which have been detected, the UE shall measure CDMA2000 1XRTT Pilot Strength at least
every (Number of CDMA2000 1X Neighbor Frequency)* T mesurecomazooo_1x, When the E-UTRA serving cell Srxlev <
Shonintrasearchp OF Sual < Shonintrasearchg- The UE shall be capable of evaluating that the cdma2000 1X cell has met cell

reselection criterion defined in [1] within Teyaysecomazooo_1x-

Table 4.2.2.5.5-1 gives values of TmeasureCDMAZOOO_lX and TevaluateCDMA2OOO_lX.

Table 4.2.2.5.5-1: TreasurecDMA2000 1 and T evaluateCDMA2000 1x

DRX | Tmeasurecoma2000_1x | T evaluatecDMA2000_1X
cycle [s] (number of [s] (number of
|e[lg]th DRX cycles) DRX cycles)
s

0.32 5.12 (16) 15.36 (48)

0.64 5.12 (8) 15.36 (24)

1.28 6.4 (5) 19.2 (15)

2.56 7.68 (3) 23.04 (9)

If Tresaiection timer has a non zero value and the CDMA2000 1X cell is satisfied with the reselection criteria which are
defined in[1], the UE shall evaluate this CDMA2000 1X cell for the T esgection time. If this cell remains satisfied with
the reselection criteria within this duration, then the UE shall reselect that cell.

4226 Evaluation of cell re-selection criteria

The UE shall evaluate the intra-frequency, inter-frequency and inter-RAT cell reselection criteria defined in [1] at least
every DRX cycle. When anon zero value of T esection 1S USed, the UE shall only perform reselection on an evaluation
which occurs simultaneously to, or later than the expiry of the T esgection timer.

4.2.2.7 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 Tg.eytra + 50 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 EEFUTRAN to
UTRA cell re-selection the interruption time must not exceed Tg_ytra + 50 ms. For E-UTRAN to GSM cell re-
selection the interruption time must not exceed Tgccy + 50 ms.

Ts.eutra iSthe 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 [2] for aE-UTRAN cell.

Tg.utra iSthe 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 [7] for a UTRAN cell.

Teecn 1S the maximum time allowed to read BCCH data from a GSM cell defined in [8].

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.

At cell re-selection to HRPD, the UE shall monitor the downlink of serving cell for paging reception until the UE is
capable of starting to monitor downlink channels for paging reception of the target HRPD cell. For HRPD cell re-
selection the interruption time must not exceed Tg_yrep + 50 MS.

Tg.nrep IS the time required for receiving al the relevant system information data according to the reception procedure
and the upper layer (Layer 3) procedure delay of system information blocks defined in [11] in for HRPD cell.

At cell re-selection to cdma2000 1X, the UE shall monitor the downlink of serving cell for paging reception until the
UE is capable of starting to monitor downlink channels for paging reception of the target cdma2000 1X cell. For
cdma2000 1X cell re-selection the interruption time must not exceed Tg-camazooo_1x + 50 MS.
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Ts-camaz000 1x 1S the time required for receiving all the relevant system information data according to the reception
procedure and the upper layer (Layer 3) procedure delay of system information blocks defined in [15] for cdma2000 1X
cell.

42.2.8 void

4.2.2.9 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, 3 FDD E-UTRA inter-frequency carriers, and
- Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, 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, and
- Depending on UE capability, 3 cdma2000 1x carriers, and
- Depending on UE capability, 3 HRPD carriers.

In addition to the requirements defined above, a UE supporting E-UTRA measurementsin RRC_IDLE state shall be
capable of monitoring atotal of at least 8 carrier frequency layers, which includes serving layer, comprising of any
above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer
corresponds to 32 cells), cdma2000 1x and HRPD layers.

4.2.2.10 Reselection to CSG cells

Note: Requirements in this clause are minimum requirements defined to ensure the testability of autonomous
CSG search. Further information on autonomous search times in practical deploymentsis availablein
[25].

Reselection from non CSG to CSG cells may be performed using UE autonomous search as defined in [1] when at least
one CSG ID isincluded in the UE’s CSG whitelist. The requirementsin this clause are valid for reselection to CSG

cells previoudly visited by the UE when the radio configuration parameters, including the carrier frequency and physical
cell identity of the CSG cell, non CSG cell and other neighbour cells are unchanged from the most recent previous visit.

NOTE: According to[1], the UE autonomous search function, per UE implementation, determines when and/or
where to search for allowed CSG cells.

4.2.2.10.1 Reselection from a non CSG to an inter-frequency CSG cell

The UE shall perform search and reselection to an alowed inter-frequency CSG cell that has met CSG reselection
criterion defined in [1] and that isin its whitelist, within 6 minutes in the conditions shown in table 4.2.2.10.1-1. There
is no need for statistical testing of this requirement.
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Table 4.2.2.10.1-1: Parameters for CSG inter-frequency reselection

Parameter Unit Cell 1 Cell 2
EARFCN ! Channel 1 Channel 2
CSG indicator False True
Physical cell identity™"" 1 2
CSG identity Not sent Sent

(Already stored
in UE whitelist
from previous
visit)
Propagation conditions Static, non multipath
CSG cell previously Yes
visited by UE
PBCH_RA dB
PBCH_RB dB
PSS RA dB
SSS_RA dB
PCFICH_RB dB
PHICH RA dB
PHICH_RB dB 0 0
PDCCH_RA dB
PDCCH_RB dB
PDSCH RA dB
PDSCH RB dB
OCNG_RA™"* dB
OCNG_RB™™* dB
Qrxlevmin dBm -140 -140
N dBm/15 kHz Off
oc
RSRP "*? dBm/15 KHz -110 [ -110
Note 1:  For this requirement to be applicable, the EARFCN and physical cell
identity for cell 1 and cell 2 shall be unchanged from when the CSG cell
was visited previously
Note 2:  Chosen to ensure that CSG autonomous search has a high probability
of success on every attempt made by UE

4.2.2.10.2 Reselection from a non CSG to an inter-RAT UTRAN FDD CSG cell

The UE shall perform search and reselection to an alowed inter-RAT UTRAN FDD CSG cell that has met CSG
reselection criterion defined in [1] and that isin its whitelist, within 6 minutes in the conditions shown in table
4.2.2.10.2-1. Thereis no need for statistical testing of this requirement.
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Table 4.2.2.10.2-1: Parameters for CSG inter-RAT UTRAN FDD reselection

Parameter Unit Cell 1 Cell 2
EARFCN "7 Channel 1 N/A
UARFCN " N/A Channel 2
CSG indicator False True
Physical cell identity™"" 1 N/A
Primary scrambling code N/A Scrambling
Notel code 2
CSG identity Not sent Sent

(Already stored
in UE whitelist
from previous
visit)
Propagation conditions Static, non multipath
CSG cell previously Yes
visited by UE
PBCH RA dB
PBCH_RB dB
PSS_RA dB
SSS_RA dB
PCFICH_RB dB
PHICH_RA dB
PHICH_RB dB 0 N/A
PDCCH _RA dB
PDCCH_RB dB
PDSCH_RA dB
PDSCH_RB dB
OCNG RAY®T dB
OCNG_RB™™T dB
Qrxlevmin dBm -140
N dBm/15 kHz Off
oc
RSRP " dBm/15 KHz -110
CPICH_RSCP "o*? dBm -100
CPICH_Ecl/lor dB -10
PCCPCH_Ec/lor dB -12
SCCPCH_Ec/lor dB -12
AICH_Ec/lor dB N/A -15
SCH_Ecllor dB -15
PICH_Ec/lor dB -15
loc dBm/3.84 MHz Off
Note 1:  For this requirement to be applicable, the EARFCN and physical cell
identity for cell 1 and the UARFCN and scrambling code for cell 2 shall
be unchanged from when the CSG cell was visited previously
Note 2:  Chosen to ensure that CSG autonomous search has a high probability
of success on every attempt made by UE

4.3 Minimization of Drive Tests (MDT)

UE supporting minimisation of drive tests shall be capable of:

- logging measurementsin RRC_IDLE, reporting the logged measurements and meeting requirementsin this
clause;

- logging of RRC connection establishment failure, reporting the logged failure and meeting requirementsin this
clause;

- logging of radio link failure and handover failure, reporting the logged failure and meeting requirementsin this
clause.
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4.3.1 Introduction

The logged MDT requirements consist of measurement requirements as specified in clause 4.3.2 and relative time
stamp accuracy requirements as specified in clause 4.3.3. Both sets of requirements are applicable for intra-frequency,
inter-frequency and inter-RAT casesin RRC_IDLE state. The MDT procedures are described in [27].

For RRC connection establishment failure logging and reporting, the MDT requirements consist of requirements for
measurements performed and logged in RRC_IDLE state specified in clause 4.3.2 and rel ative time stamp accuracy
requirement for RRC connection establishment failure log reporting as specified in clause 4.3.4.

4.3.2 Measurements

The requirements specified in this clause apply for the measurements (GSM carrier RSSI, UTRA CPICH RSCP, UTRA
CPICH Ec/lo, P-CCPCH RSCP for UTRA 1.28 TDD, E-UTRA RSRP and E-UTRA RSRQ) performed and logged by
the UE for MDT in RRC_IDLE. The requirements apply for the measurementsincluded in logged MDT reports and
RRC connection establishment failure reports.

4321 Requirements

The measurement values that are used to meet serving cell and reselection requirements as specified in sections 4.2.2.1,
4.2.2.3,4.2.2.4,4.2.2.5 shall also apply to valueslogged for MDT measurementsin RRC_IDLE state.

4.3.3 Relative Time Stamp Accuracy

The relative time stamp for alogged measurement is defined as the time from the moment the MDT configuration was
received at the UE until the measurement was logged, see TS 36.331 [2].

4331 Requirements

The accuracy of the relative time stamping is such that the drift of the time stamping shall be not more than + 2 seconds

per hour.

4.3.4 Relative Time Stamp Accuracy for RRC Connection Establishment
Failure Log Reporting

Relative time stamp for RRC connection establishment failure log reporting is defined as the time elapsed from the last
RRC connection establishment failure to the time when the log is included in the report TS 36.331 [2]. The UE shall
report the RRC connection establishment failure log, while meeting the accuracy requirement specified in

clause 4.3.4.1.

4341 Requirements

The accuracy of the relative time stamping for RRC connection establishment failure log reporting is such that the drift
of the time stamping shall not be larger than + 0.72 seconds per hour and £ 10 seconds over 48 hours. The relative time
stamp accuracy requirements shall apply provided that:

- no power off or detach occurs after the RRC connection establishment failure had been detected and until the log
is time-stamped.

NOTE: Thisrequirement does not need to be tested.

4.3.5 Relative Time Stamp Accuracy for Radio Link Failure and Handover
Failure Log Reporting

The UE shall report the radio link and handover failure log, while meeting the accuracy requirements specified in this
section.
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4.35.1 Requirements for timeSinceFailure

Relative time stamp accuracy requirements for timeSinceFailure reported for MDT in aradio link failure or handover
failure log are specified in this clause. timeSnceFailure determines the time elapsed from the last radio link failure or
handover failure in E-UTRA to the time when the log isincluded in the report TS 36.331 [2].

The accuracy of the relative time stamping for timeSnceFailure is such that the drift of the time stamping shall not be
larger than + 0.72 seconds per hour and + 10 seconds over 48 hours. These relative time stamp accuracy requirements
shall apply provided that:

- no power off or detach occurs after the RLF or handover failure had been detected and until the log istime-
stamped.

5 E-UTRAN RRC_CONNECTED state mobility

Note 1: For the performance requirements specified hereafter, the state when no DRX is used is defined as follows:
- DRX parameters are not configured; or
- DRX parameters are configured and
o  drx-InactivityTimer is running; or
o drx-RetransmissionTimer isrunning; or
o mac-ContentionResolutionTimer is running; or
o aScheduling Request sent on PUCCH is pending; or

o anuplink grant for a pending HARQ retransmission can occur and there is datain the
corresponding HARQ buffer; or

o aPDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been
received after successful reception of a Random Access Response for the explicitly signaled
preamble (only applicable to UEsin RRC_CONNECTED).

Otherwise
- Itisthe state when DRX is used.

Note 2: Unless otherwise stated, the requirementsin sections 5.1, 5.2.2.2,5.2.2.3,5.2.2.4, 5.3 and 5.4 are also
applicable when a UE is configured with Scell(s).

5.1 E-UTRAN Handover
5.1.1 Introduction

5.1.2 Requirements

5.1.2.1 E-UTRAN FDD - FDD

The requirementsin this clause are applicable to both intra-frequency and inter-frequency handovers.

5.1.21.1 Handover delay
Procedure delays for all procedures that can command a handover are specified in TS 36.331 [2].

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 Dpagover SeCONds from the end of the last TT1 containing the RRC command.
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Where:

Dhandover €qual's the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [2] plus the interruption
time stated in clause 5.1.2.1.2.

5.1.2.1.2 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. This requirement applies
when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tipterrupt
Tinterrupt = Tsearen + Tiy + 20 Ms

Where:

Teach 1S the time required to search the target cell when the target cell is not already known when the handover
command isreceived by the UE. If the target cell is known, then Teqen = 0 ms. If the target cell is unknown and
signa quality is sufficient for successful cell detection on the first attempt, then T = 80 ms. Regardless of
whether DRX isin use by the UE, Tgacn Shall still be based on non-DRX target cell search times.

Ty istheinterruption uncertainty in acquiring the first available PRACH occasion in the new cell. T,y can be up
to 30 ms.

NOTE: The actua value of T,y 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 cell identification requirements are described in
Clause 8.1.2.2.1 for intra-frequency handover and Clause 8.1.2.3.1 for inter-frequency handover.

5.2.2.2 E-UTRAN FDD - TDD

The reguirementsin this clause are applicable to handover from FDD to TDD. The requirements in this clause shall
apply to UE supporting FDD and TDD.

The requirementsin clause 5.2.2.4 apply for this section.

5.2.2.2.1 (Void)
5.2.2.2.2 (Void)
5.2.2.3 E-UTRAN TDD — FDD

The reguirementsin this clause are applicable to handover from TDD to FDD. The requirements in this clause shall
apply to UE supporting FDD and TDD.

The requirementsin clause 5.1.2.1 apply for this section.

5.2.2.3.1 (Void)
5.2.2.3.2 (Void)
5.2.2.4 E-UTRAN TDD — TDD

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

5.224.1 Handover delay
Procedure delays for all procedures that can command a handover are specified in TS 36.331 [2].
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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 Dyangover SeCONds from the end of the last TTI containing the RRC command.

Where:

Drandover €qual's the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [2] plus the interruption
time stated in clause 5. 2.2.4.2.

5.2.2.4.2 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. This requirement applies
when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tjterrypt
Tinterrupt = Teearen + Tiu +20ms

Where

Teach 1S the time required to search the target cell when the target cell is not already known when the handover
command isreceived by the UE. If the target cell is known, then Teqen = 0 ms. If the target cell is unknown and
signal quality is sufficient for successful cell detection on the first attempt, then Teqenh = 80 ms. Regardless of
whether DRX isin use by the UE, T4, shal still be based on non-DRX target cell search times.

T,y isthe interruption uncertainty in acquiring the first available PRACH occasion in the new cell. T,y can be up
to 30 ms.

NOTE: The actua vaue of T,y shall depend upon the PRACH configuration used in the target cell.

In the interruption requirement acell 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 8.1.2.2.2
for intra-frequency handover and Clause 8.1.2.3.4 for inter-frequency handover.

5.3 Handover to other RATS

5.3.1 E-UTRAN - UTRAN FDD Handover

5311 Introduction

The purpose of inter-RAT handover from E-UTRAN to UTRAN FDD isto change the radio access mode from E-
UTRAN to UTRAN FDD. The handover procedure isinitiated from E-UTRAN with a RRC message that implies a
hard handover as described in TS 36.331 [2].

5.3.1.1.1 Handover delay

When the UE receives a RRC message implying handover to UTRAN the UE shall be ready to start the transmission of
the new UTRA uplink DPCCH within Dyggover SeCONdS from the end of the last E-UTRAN TTI containing the RRC
MOBILITY FROM E-UTRA command.

where:

- Drandover €quals the RRC procedure delay, which is 50 ms plus the interruption time stated in clause 5.3.1.1.2.

5.3.1.1.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the E-UTRAN
PDSCH and the time the UE starts transmission on the uplink DPCCH in UTRAN FDD, excluding the RRC procedure
delay. The interruption time depends on whether the target cell is known to the UE or not.
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Thetarget cell isknown if it has been measured by the UE during the last 5 seconds otherwise it is unknown. The UE
shall always perform a UTRA synchronisation procedure as part of the handover procedure.

If the target cell is known the interruption time shall be less than Tjpterrypt1

If the target cell is unknown the interruption time shall be less than Tjpterrypt2

This requirement shall be met, provided that there is one target cell in the MOBILITY FROM E-UTRA command.
Performance requirements for E-UTRA to UTRA soft handover are not specified. When UE is connected to an E-
UTRA cdl, UTRA SFN timing measurements are not reported. Thisimplies that the timing of the DPCH of the UTRA

target cells in the active set cannot be configured by UTRAN to guarantee that all target cells fall within the UE
reception window of T, +/- 148 chips.

Where:
Tw is the interruption uncertainty when changing the timing from the E-UTRAN to the new UTRAN
cell. Tyy can be up to one UTRA frame (10 ms).
Frax denotes the maximum number of radio frames within the transmission time intervals of all
transport channel s that are multiplexed into the same CCTrCH on the UTRA target cell.
Tyne isthe time required for measuring the downlink DPCCH channel as stated in TS 25.214 [20],

clause 4.3.1.2. In case higher layers indicate the usage of a post-verification period Tg,=0 ms.
Otherwise Tg,c=40 ms.

The phase reference is the primary CPICH.

The requirements in this clause assume that N312 has the smallest possible valuei.e. only oneinsync is required.

5.3.2 E-UTRAN - UTRAN TDD Handover

5321 Introduction

The purpose of inter-RAT handover from E-UTRAN to UTRAN TDD isto change the radio access mode from E-
UTRAN to UTRAN TDD. The handover procedureisinitiated from E-UTRAN with a RRC message that implies a
hard handover as described in TS 36.331 [2].

5.3.2.2 Requirements

The requirements in this clause shall apply to UE supporting E-UTRAN and UTRAN TDD.

5.3.2.2.1 Handover delay

When the UE receives a RRC message implying E-UTRAN/UTRAN TDD handover the UE shall be ready to start the
transmission of the SYNC-UL within Dpagover SECONds from the end of the last TTI containing the RRC MOBILITY
FROM E-UTRA command.

Where:

- Drandover €quals the RRC procedure delay, which is 50 ms plus the interruption time stated in clause 5.3.2.2.

5.3.2.2.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the E-UTRAN
PDSCH and the time the UE starts transmission on the SYNC-UL in UTRAN TDD, excluding the RRC procedure
delay. Theinterruption time depends on whether the target cell is known to the UE or not.

The UE shall always perform a UTRA synchronisation procedure as part of the handover procedure.
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If the target cell has been measured by the UE during the last 5 seconds, the interruption time shall be less than
Tinterrupt1

Tinterruptl: Toffsa+TUL+30* I:SFN"'20 ms

If the target cell has not been measured by the UE during the last 5 seconds, the interruption time shall be less than
Tinterrupt2

Ti nterrupt2: Toffset+TU L+3o* FSFN + 180 ms

Where:
T offset Equal to 10 ms, the frame timing uncertainty between the old cell and the target cell and the time
that can elapse until the appearance of a Beacon channel
Tul Equal to 10 ms, the time that can elapse until the appearance of the UL timeslot in the target cell
Fsen Equal to 1 if SFN decoding is required and equal to O otherwise

The interruption time requirements for an unknown target cell shall apply only if the signal quality of the unknown
target cell is sufficient for successful synchronisation with one attempt.

5.3.3 E-UTRAN - GSM Handover

5331 Introduction

The purpose of inter-RAT handover from E-UTRAN to GSM isto transfer a connection between the UE and E-
UTRAN to GSM. The handover procedure isinitiated from E-UTRAN with a RRC message (MOBILITY FROM E-
UTRA). The procedureisdescribed inin TS 36.331 [2].

5.3.3.2 Requirements
The requirements in this clause shall apply to UE supporting E-UTRAN and GSM.

The requirements given below in Tables 5.3.3.2.1-1 and 5.3.3.2.2-1 for the case where the UE has not synchronised to
the GSM cell before receiving the RRC MOBILITY FROM E-UTRA command are valid when the signal quality of the
GSM cell is sufficient for successful synchronisation with one attempt. If the UE is unable to synchronise to the GSM
cell on the first attempt, it shall continue to search for synchronisation information for up to 800 ms duration. If after
800 ms the UE has not synchronised to the GSM cell it shall follow the handover failure procedure specified in
TS36.331[2].

5.3.3.2.1 Handover delay

When the UE receivesa RRC MOBILITY FROM E-UTRA command the UE shall be ready to transmit (as specified in
[20]) on the channel of the new RAT within the value in table 5.3.3.2.1-1 from the end of the last TTI containing the
RRC command. The UE shall process the RRC procedures for the MOBILITY FROM E-UTRA command within 50
ms, which is noted as RRC procedure delay.

Table 5.3.3.2.1-1: E-UTRAN/GSM handover - handover delay

UE synchronisation status handover delay [ms]
The UE has synchronised to the GSM cell before the 90
RRC MOBILITY FROM E-UTRA COMMAND is received
The UE has not synchronised to the GSM cell before 190
the RRC MOBILITY FROM E-UTRA COMMAND is
received
5.3.3.2.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the E-UTRAN
PDSCH and the time the UE starts transmission on the uplink channel in GSM, excluding the RRC procedure delay.
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The interruption time depends on whether the UE has synchronized to the target GSM cell or not and shall be less than
the value specified in table 5.3.3.2.2-1.

Table 5.3.3.2.2-1: E-UTRAN/GSM handover - interruption time

Synchronisation status Interruption time [ms]
The UE has synchronised to the GSM cell before the 40
RRC MOBILITY FROM E-UTRA COMMAND is received
The UE has not synchronised to the GSM cell before 140
the RRC MOBILITY FROM E-UTRA COMMAND is
received

5.4 Handover to Non-3GPP RATs

5.4.1 E-UTRAN — HRPD Handover

54.1.1 Introduction

The handover procedure from E-UTRAN to HRPD isinitiated when E-UTRAN sends handover command to the UE
through dedicated RRC signalling.

54111 Handover delay

The handover delay (Drangover) iS defined as the sum of the RRC procedure delay, which is 50 ms and the interruption
time specified in clause 5.4.1.1.2.

When the UE receives a RRC message implying handover to HRPD, the UE shall be ready to start the transmission of
the new reverse control channel in HRPD within Dyagover from the end of the last E-UTRAN TTI containing the RRC
command.

54.1.1.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the E-UTRAN
PDSCH and the time the UE starts transmission of the reverse control channel in HRPD, excluding the RRC procedure
delay. The interruption time depends on whether the target cell is known to the UE or not.

An HRPD cell isknown if it has been measured by the UE during the last 5 seconds otherwise it is unknown. Under the
reference conditions specified in sub-clause 6.6 of [13], the interruption time shall be less than Tipterrypt

Where:

T It is the interruption uncertainty when changing the timing from the E-UTRAN to the new HRPD
cell. T,y can be up to one HRPD frame (26.66 ms).
_ srch_ win k] o o

SWk is SWy = T where srch_win_k isthe number of HRPD chipsindicated by the
search window for known target HRPD cellsin the message
_ srch_win o] o o

SWo is SWo= T where srch_win_o isthe number of HRPD chipsindicated by the
search window for unknown target HRPD cellsin the message

KC It is the number of known target HRPD cellsin the message, and

oC It is the number of unknown target HRPD cells in the message.
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Note: An additiona delay in the interruption time may occur due to the reverse link silence interval [11], whichis
specific to HRPD.

5472 E-UTRAN — cdma2000 1X Handover

54.2.1 Introduction

The handover procedure from E-UTRAN to cdma2000 1X isinitiated when E-UTRAN sends handover command to the
UE through dedicated RRC signalling.

54211 Handover delay

The handover delay (Drangover) iS defined as the sum of the RRC procedure delay, which is 130 ms and the
interruption time specified in clause 5.4.2.1.2.

When the UE receives a RRC message implying handover to cdma2000 1X, the UE shall be ready to start the
transmission of the new reverse control channel in cdma2000 1X within Dpangover from the end of the last E-UTRAN
TTI containing the RRC command.

54.21.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the E-UTRAN
PDSCH and the time the UE starts transmission of the reverse control channel in cdma2000 1X, excluding the RRC
procedure delay. The interruption time depends on whether the target cell is known to the UE or not.

A cdma2000 1X cell isknown if it has been measured by the UE during the last 5 seconds otherwise it is unknown.
Under the reference conditions specified in sub-clause 4.2.1 of [14], the interruption time shall be less than Tjpterrypt:

Tinterrupt = T + 140 + 10K C*SW + 10*OC*SW ms

Where:

T It isthe interruption uncertainty when changing the timing from the E-UTRAN to the new
¢cdma2000 1X cell. T,y can be up to one cdma2000 1X frame (20 ms).
_ [ srch_win k] o o

SW is SWk = T where srch_win_k isthe number of cdma2000 1x chipsindicated by
the search window for known target cdma2000 1x cellsin the message
_ srch_win 0] o o

SWo is SWp = W where srch_win_o isthe number of cdma2000 1x chipsindicated by
the search window for unknown target cdma2000 1x cellsin the message

KC It isthe number of known target cdma2000 1X cellsin the message, and

ocC It is the number of unknown target cdma2000 1X cellsin the message.

6 RRC Connection Mobility Control

6.1 RRC Re-establishment

The requirements in this clause are applicable to both E-UTRAN FDD and TDD.
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6.1.1 Introduction

RRC connection re-establishment isinitiated when a UE in RRC connected mode looses RRC connection due to any of
these reasons: radio link failure, handover failure or radio link problem. The RRC es-tablishment procedure is specified
inclause 5.3.7in TS 36.331[2].

6.1.2 Requirements

In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within
Treestablisn delay SECONAS from the moment it detects alossin RRC connection. The total RRC connection delay (T e
eslablish_dday) shall be less than:

Treestavlisn dday = TuL_grant + TUE re-establish_delay

TuL_gant: It isthe time required to acquire and process uplink grant from the target PCell. The uplink grant is required to
transmit RRCConnectionReestablishmentRequest message.

The UE re-establishment delay (Tyg reesablisn delay) 1S SPecified in clause 6.1.2.1.

6.1.2.1 UE Re-establishment delay requirement

The UE re-establishment delay (Tug reesavlisn delay) 1S the time between the moments when any of the conditions
requiring RRC re-establishment as defined in clause 5.3.7 in TS 36.331 [2] is detected by the UE to the time when the
UE sends PRACH to the target PCell. The UE re-establishment delay (T ue re-esaplish_deiay) F€quirement shall be less than:

TUE-reestalish delay = 50 MS + Nfreq* TseaICh + Tg + Tprach

Teach: It isthetime required by the UE to search the target PCell.

Teearch = 1115100 msiif the target PCell is known by the UE; the target PCell is known if it has been measured by
the UE in thelast 5 seconds.

Tarch = 11 1800 msif the target PCell is unknown by the UE; the target PCell is unknown if it has not been
measured by the UE in the last 5 seconds.

Tg = Itisthetimerequired for receiving all the relevant system information according to the reception procedure
and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for the target PCell.

Trrach = The additional delay caused by the random access procedure; it will be at least 10 ms due to random
access occasion and there might be additional delay due to ramping procedure.

Nireq: It isthe total number of E-UTRA frequencies to be monitored for RRC re-establishment; Niq= 1 if the
target PCéll is known.

There isno requirement if the target cell does not contain the UE context.

6.2 Random Access

6.2.1 Introduction

The random access procedure is used when establishing the layer 1 communication between the UE and E-UTRAN.
The random access is specified in clause 6 of TS 36.213[3] and the control of the RACH transmission is specified in
clause 5.1 of TS 36.321[17]. Contention based random access procedures can only be carried out on PCell, while non-
contention based random access procedures can be carried out on both PCell and an activated SCell.
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6.2.2 Requirements

The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula defined
in TS 36.213[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 6.3.5.1.1-1 of TS 36.101[5]. The relative power applied to
additional preambles shall have an accuracy as specified in table 6.3.5.2.1-1 of 36.101[5].

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 as specified in clause 5.1.4 in TS 36.321 [17].

The UE shall stop preamble transmission if maximum number of preamble transmission counter has been reached for
the random access procedure on an activated Scell as specified in clause 5.1.4in TS 36.321 [17].

6.2.2.1 Contention based random access

6.2.2.1.1 Correct behaviour when receiving Random Access Response reception

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

The UE shall re-select a preamble and transmit with the cal culated PRACH transmission power when the backoff time
expiresif al received Random Access Responses contain Random Access Preambl e identifiers that do not match the
transmitted Random Access Preamble.

6.2.2.1.2 Correct behaviour when not receiving Random Access Response reception

The UE shall re-select a preamble and transmit with the cal culated PRACH transmission power when the backoff time
expiresif no Random Access Response is received within the RA Response window defined in clause 5.1.4 TS 36.321.

6.2.2.1.3 Correct behaviour when receiving a NACK on msg3

The UE shall re-transmit the msg3 upon the reception of a NACK on msg3.
6.2.2.1.4 Void

6.2.2.1.5 Correct behaviour when receiving a message over Temporary C-RNTI
The UE shall send ACK if the Contention Resol ution is successful.

The UE shall re-select a preamble and transmit with the cal culated 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.
6.2.2.1.6 Correct behaviour when contention Resolution timer expires

The UE shall re-select a preamble and transmit with the cal culated PRACH transmission power when the backoff time
expiresif the Contention Resolution Timer expires.

6.2.2.2 Non-Contention based random access

6.2.2.2.1 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.

The UE shall re-transmit the preamble with the calculated PRACH transmission power if all received Random Access
Responses contain Random A ccess Preamble identifiers that do not match the transmitted Random Access Preamble.
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6.2.2.2.2 Correct behaviour when not receiving Random Access Response

The UE shall re-transmit the preamble with the calculated PRACH transmission power.

6.3 RRC Connection Release with Redirection

6.3.1 Introduction

RRC connection release with redirection isinitiated by the UE upon receiving the “RRCConnectionRelease” message
from the E-UTRAN, TS 36.331 [2]. The RRC connection release with redirection procedure is specified in clause 5.3.8
inTS36.331[2].

The requirements in this clause are applicable to both E-UTRAN FDD and TDD.

6.3.2 Requirements

6.3.2.1 RRC connection release with redirection to UTRAN FDD
The UE shall be capable of performing the RRC connection release with redirection to the target UTRAN FDD cell

within Tconnection_rel ease_redirect UTRA FDD-

The time delay (T connection_release redirect UTRA FOD) 1S the time between the end of the last TTI containing the RRC command,
“RRCConnectionRelease” (TS 36.331 [2]) on the E-UTRAN PDSCH and the time the UE starts to send random access
to the target UTRA FDD cell. Thetime delay (T connection_ release redirect UTRA Fob) Shall be less than:

T connection,_releass. redirect UTRA FDD = T RRC._ procedure delay T Tidentify-UTRA FOD + Ts-uTRA FOD + TRA
Thetarget UTRA FDD cell shall be considered detectable when:
- CPICH Ec/lo > -15dB,

- SCH_Ec/lo>-15dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code.

Trre procedure ddlay: 1t 1S the RRC procedure for processing the received message “RRCConnectionRelease”. It shall be
lessthan 110 ms.

Tidenity-utra FoD: 1T IS the time to identify the target UTRA FDD cell. It shall be less than 500 ms.

Tg.utra Fop: It isthetime required for acquiring all the relevant system information of the target UTRA FDD cell. This
time depends upon whether the UE is provided with the relevant system information of the target UTRA FDD cell or
not by the E-UTRAN before the RRC connection is released.

Tra: Itisthe delay caused due to the random access procedure when sending random access to the target UTRA FDD
cell.

6.3.2.2 RRC connection release with redirection to GERAN

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

Tconnecti on_release_redirect_ GERAN-

The time delay (T comection_release redirect_eRAN) 1S the time between the end of the last TTI containing the RRC command,
“RRCConnectionRelease” (TS 36.331 [2]) on the EFUTRAN PDSCH and the time the UE starts to send random access
to the target GERAN cell. The time delay (T connection release redirect ceran) Shall be less than:

Tconna:tion_release_redirect_ GERAN = TRRCJJrocedure_delay + Tidentify—GERAN + TS|-GERAN + TRA

The target GERAN cell shall be considered detectable when the UE receives the GERAN cell at levelsdown to 10 dB +
the reference sengitivity level or reference interference levels as specified in [9].

Trre procedure ddlay: 1t 1S the RRC procedure for processing the received message “RRCConnectionRelease”. It shall be
lessthan 110 ms.
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Tidentity-utrA cEraN: T iSthe time to identify the BSIC of the target GERAN cell. It shall be less than 1 second.

Ts.utra ceran: It isthetime required for acquiring al the relevant system information of the target GERAN cell. This
time depends upon whether the UE is provided with the relevant system information of the target GERAN cell or not by
the E-UTRAN before the RRC connection is rel eased.

Tra: It isthe delay caused due to the random access procedure when sending random access burst to the target GERAN
cell.

6.3.2.3 RRC connection release with redirection to UTRAN TDD

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

within Tconnection_rel ease_redirect UTRA TDD-

The time delay (T connection_ release redirect UTRA TDD) 1S the time between the end of the last TTI containing the RRC
command, “RRCConnectionRelease” (TS 36.331 [2]) on the E-UTRAN PDSCH and the time the UE startsto send
random access to the target UTRA TDD cell. The time delay (T connection_release redirect uTra ToD) Shall be less than:

T connection,_releass. redirect UTRA TDD = T RRC_ procedure_delay + T identify-UTRA TDD T T5-UTRA TDD + TRA
Thetarget UTRA TDD cell shall be considered detectable when:
- P-CCPCH Ec/lo > -6 dB,
- DwPCH_Ec/lo>-1dB.

Trre procedure ddlay: 1t 1S the RRC procedure for processing the received message “RRCConnectionRelease”. It shall be
lessthan 110 ms.

Tidentify-utra ToD: It IS the time to identify the target UTRA TDD cell. It shall be less than 500 ms.

Tg.utra ToD: It isthe time required for acquiring al the relevant system information of the target UTRA TDD cell. This
time depends upon whether the UE is provided with the relevant system information of the target UTRA TDD cell or
not by the E-UTRAN before the RRC connection is released.

Tra: Itisthe delay caused due to the random access procedure when sending random access to the target UTRA TDD
cell.

6.4 CSG Proximity Indication for E-UTRAN and UTRAN

6.4.1 Introduction

The requirements defined in this section are applicable to a UE supporting and configured with CSG proximity
indication and are valid when a UE is entering the proximity of one or more CSG member cell(s) or leaving the
proximity of all CSG member cell(s) on aUTRA or E-UTRA frequency as specified in[2].

The detection of CSG proximity is based on a UE autonomous search function.

6.4.2 Requirements

The UE shall initiate transmission of the Proximitylndication message with “entering” according to [2] within [6]
minutes after entering the proximity of one or more CSG member cell(s) on aUTRA or E-UTRA frequency.

The UE shall initiate transmission of the Proximitylndication message with “leaving” according to [2] within [6]
minutes after leaving the proximity of all CSG member cell(s) on aUTRA or E-UTRA frequency.

Thereisno need for statistical testing of this requirement.

NOTE: Entering the proximity of one or more CSG member cell(s) means that the UE is near a cell whose CSG
ID isin the UE’'s CSG whitelist (as determined based on autonomous search procedures). Leaving the
proximity of one or more CSG member cell(s) means that the UE is no longer near any cell whose CSG
ID isin the UE's CSG whitelist.
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7 Timing and signalling characteristics

7.1 UE transmit timing

7.1.1 Introduction

The UE shall have capability to follow the frame timing change of the connected eNode B. The uplink frame
transmission takes place (N1 + Nta oiiset ) X T DefOre the reception of the first detected path (in time) of the
corresponding downlink frame from the reference cell. The UE shall be configured with a pTAG containing the PCell.
The pTAG may aso contain one or two SCells, if configured. The UE capable of supporting multiple timing advance
[2] may also be configured with one STAG, in which case the pTAG shall contain the PCell and the STAG shall contain
one SCell with configured uplink. The other downlink SCell will be contained in either the pTAG or the STAG. In
PTAG, UE shall use the PCell asthe reference cell for deriving the UE transmit timing for cellsin the pTAG. When the
UE capable of supporting multiple timing advance [2] is configured with an STAG, the UE shall use an activated SCell
from the STAG for deriving the UE transmit timing for cellsin the STAG. UE initial transmit timing accuracy,
maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the
following requirements. The requirementsin clause 7 apply to both TAGs.

7.1.2 Requirements

The UE initia 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. The reference point for the UE initial transmit timing control
requirement shall be the downlink timing of the reference cell minus (N7a rg + Npagiea ) ¥ 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_re for PRACH is defined as 0. (N7 rg + Noagiies) (in Ts units) for other channelsisthe difference

between UE transmission timing and the Downlink timing immediately after when the last timing advance in clause 7.3
was applied. Nra_gres fOr other channelsis not changed until next timing advance is received.

Table 7.1.2-1: T, Timing Error Limit

Downlink Bandwidth (MHz) Te
1.4 24*Ts
=23 12*Ts
Note: Ts is the basic timing unit defined in TS 36.211

When it isnot the first transmission in aDRX cycle or there isno 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. When the
transmission timing error between the UE and the reference timing exceeds £T, the UE isrequired to adjust itstiming
to within £T,, aslong as, for the UE configured with apTAG and an STAG, the transmission timing difference between
TAGs does not exceed the maximum transmission timing difference (i.e., 32.47us) after such adjustment. If the
transmission timing difference is bigger than the maximum transmission timing difference (i.e., 32.47us) UE may stop
adjustment. The reference timing shall be (N, ., + Ny, ) ¥ T, Pefore 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, seconds.
2) The minimum aggregate adjustment rate shall be 7* T per second.
3) The maximum aggregate adjustment rate shall be T, per 200ms.

where the maximum autonomous time adjustment step T is specified in Table 7.1.2-2.
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Table 7.1.2-2: T, Maximum Autonomous Time Adjustment Step

Downlink Bandwidth (MHz) Tq
14 17.5*Ts
3 9.5*Tg
5 5.5*Ts
>10 3.5*Ts
Note: Ts is the basic timing unit defined in TS 36.211

7.2 UE timer accuracy

7.2.1 Introduction

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

71.2.2 Requirements
For UE timers specified in TS 36.331 [2], UE shall comply with the timer accuracies according to Table 7.2.2-1.

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

- Inaccuracy in the start and stop conditions of atimer (e.g. UE reaction time to detect that start and stop
conditions of atimer isfulfilled), or

- Inaccuracies due to restrictions in observability of start and stop conditions of a UE timer (e.g. TTI 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%

7.3 Timing Advance

7.3.1 Introduction
The timing advance isinitiated from E-UTRAN with MAC message that implies and adjustment of the timing advance,
see TS 36.321 [17] clause 5.2.

7.3.2 Requirements

7.3.2.1 Timing Advance adjustment delay

UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for atiming advance command received in
sub-frame n.

7.3.2.2 Timing Advance adjustment accuracy

The UE shall adjust the timing of its transmissions with arelative accuracy better than or equal to +4* T seconds to the
signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command
is expressed in multiples of 16* Tsand isrelative to the current uplink timing.
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7.4 Cell phase synchronization accuracy (TDD)

7.4.1 Definition

Cell phase synchronization accuracy is defined as the maximum absol ute deviation in frame start timing between any
pair of cells on the same frequency that have overlapping coverage aress.

7.4.2 Minimum requirements

For Wide AreaBS, the cell phase synchronization accuracy measured at BS antenna connectors shall be better than the
requirement specified in table 7.4.2-1. If acell’s coverage area overlaps with another cell with different cell radius then
the cell phase synchronization accuracy corresponding to the larger of the two cell sizes appliesto the overlapping cells
with different radii.

Table 7.4.2-1 Cell phase synchronization requirement for wide area BS (TDD)

1) Cell 1) Cell Radius 1) Requirement
Type

2) Small 2) <3km 2) <3us
cell

3) Large 3) >3km 3) <10uyus
cell

For Home BS, the cell phase synchronization accuracy measured at BS antenna connectors shall be better than the
requirement specified in table 7.4.2-2.

Table 7.4.2-2 Cell phase synchronization requirement for Home BS (TDD)

Source Cell Type | Propagation Distance Requirement
Small cell <500 m <3us
Lal'ge Ce” > 500 m S133 + Tpropagation Hs

Note 1. Tpopagaion IS the propagation delay between the Home BS and the cell selected as the network listening
synchronization source. In terms of the network listening synchronization source selection, the best
accurate synchronization source to GNSS should be selected.

Note2:  If the Home BS obtains synchronization without using network listening, the small cell requirement
applies.

7.5 Synchronization Requirements for E-UTRAN to 1XRTT and
HRPD Handovers

751 Introduction

This clause contains the synchronization requirements for eNodeB capable of supporting E-UTRAN to CDMA 1xRTT
and HRPD handovers. To facilitate E-UTRAN to CDMA 1xRTT and HRPD handovers, the CDMA System Time
reference needs to be provided to the UE in order for the UE to report the pilot PN phases of the target IXRTT or HRPD
cells. Thisis achieved through the SIB8 message broadcasted by the serving eNodeB:

If the eNodeB is synchronized to the GPS time and the LTE system frame is aligned with the start of CDMA
System Time, then the size of CDMA System Time information is 39 bits and the unit is 10 ms based on a
1.2288 Mcps chip rate.

If the eNodeB is not synchronized to the GPS time or if the eNodeB is synchronized to the GPStime but itsLTE
system frame not aligned with the start of CDMA System time, then the size of CDMA System Time
information is 49 bits and the unit is8 CDMA chips based on 1.2288 Mcps chip rate.
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The CDMA system time reference provided by the serving eNodeB has to be within a certain level of accuracy in order
to facilitate accurate reporting of the pilot PN phases of the target IXRTT or HRPD cells and enable reliable handover
to the IXRTT or HRPD networks.

7.5.2 eNodeB Synchronization Requirements

7521 Synchronized E-UTRAN

The eNodeB shall be synchronized to the GPS time. With external source of CDMA System Time disconnected, the
eNodeB shall maintain the timing accuracy within £10 pus of CDMA System Time for a period of not less than 8 hours.

The timing deviation between the SFN boundary at or immediately after the ending boundary of the SI-window in
which Systeml nfor mationBlockType8 is transmitted and the broadcasted CDMA System Time shall be within 10 ps.

7522 Non-Synchronized E-UTRAN

The timing deviation between the SFN boundary at or immediately after the end of the boundary of the SI-window in
which Systeml nformationBlockType8 is transmitted and the broadcasted CDMA System Time shall be within 10 ps.
With external source of CDMA System Time disconnected the SFN boundary at or immediately after the broadcasted
CDMA System Timein the SIB8 message shall maintain the timing accuracy within +10 us of CDMA System Time for
aperiod of not lessthan 8 hours.

7.6 Radio Link Monitoring

7.6.1 Introduction

The UE shall monitor the downlink link quality based on the cell-specific reference signal in order to detect the
downlink radio link quality of the PCell as specified in [3].

The UE shall estimate the downlink radio link quality and compare it to the thresholds Q. and Q;, for the purpose of
monitoring downlink radio link quality of the PCell.

The threshold Q. is defined as the level at which the downlink radio link cannot be reliably received and shall
correspond to 10% block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors with
transmission parameters specified in Table 7.6.1-1.

The threshold Q;, is defined as the level at which the downlink radio link quality can be significantly more reliably
received than at Q,,; and shall correspond to 2% block error rate of a hypothetical PDCCH transmission taking into
account the PCFICH errors with transmission parameters specified in Table 7.6.1-2.

When higher-layer signalling indicates certain subframes for restricted radio link monitoring, the radio link quality shall
be monitored as specified in [3].

The requirementsin sections 7.6.2.1, 7.6.2.2 and 7.6.2.3 shall aso apply when atime domain measurement resource
restriction pattern for performing radio link monitoring measurements is configured by higher layers (TS 36.331 [2]),
with or without CRS assistance information, provided that also the following additional condition isfulfilled:

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the radio link monitoring measurements,

When the CRS assistance information is provided, the transmission bandwidth [30] in all intra-frequency cellsin
the CRS assistance information [2] is the same or larger than the transmission bandwidth of the PCell for which
radio link monitoring is performed.

When the CRS assistance information is provided, the requirementsin Section 7.6 shall also be met when the number of
transmit antenna ports [16] of one or more cells whose CRS assistance information is provided [2] is different from the
number of transmit antenna ports of the cell for which radio link monitoring is performed.
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NOTE:

7.6.2

7.6.2.1

When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the
threshold Q,, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200 ms
Qou: evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].
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If the UE is not provided with the CRS assistance information (TS 36.331 [2]) or the CRS assistance data
is not valid throughout the entire evaluation period, then similar Release 8 and 9 requirements apply for
time domai n measurements restriction under colliding CRS with ABS configured in non-MBSFN
subframes.

Table 7.6.1-1 PDCCH/PCFICH transmission parameters for out-of-sync

Attribute

Value

DCI format

1A

Number of control OFDM symbols

2; Bandwidth > 10 MHz
3; 3 MHz < Bandwidth < 10 MHz
4: Bandwidth = 1.4 MHz

Aggregation level (CCE)

4: Bandwidth = 1.4 MHz
8; Bandwidth > 3 MHz

Ratio of PDCCH RE energy to
average RS RE energy

4 dB; when single antenna port is used for cell-
specific reference signal transmission by the
PCell.

1 dB: when two or four antenna ports are used
for cell-specific reference signal transmission by
the PCell.

Ratio of PCFICH RE energy to
average RS RE energy

4 dB; when single antenna port is used for cell-
specific reference signal transmission by the
PCell.

1 dB: when two or four antenna ports are used
for cell-specific reference signal transmission by
the PCell.

Note 1:
Note 2:

DCI format 1A is defined in clause 5.3.3.1.3in TS 36.212 [21].
A hypothetical PCFICH transmission corresponding to the number of
control symbols shall be assumed.

Table 7.6.1-2 PDCCH/PCFICH transmission parameters for in-sync

Attribute

Value

DCI format

1C

Number of control OFDM symbols

2; Bandwidth > 10 MHz
3; 3 MHz < Bandwidth < 10 MHz
4; Bandwidth = 1.4 MHz

Aggregation level (CCE)

4

Ratio of PDCCH RE energy to
average RS RE energy

0 dB; when single antenna port is used for cell-
specific reference signal transmission by the
PCell.

-3 dB; when two or four antenna ports are used
for cell-specific reference signal transmission by
the PCell.

Ratio of PCFICH RE energy to
average RS RE energy

4 dB; when single antenna port is used for cell-
specific reference signal transmission by the
PCell.

1 dB: when two or four antenna ports are used
for cell-specific reference signal transmission by
the PCell.

Note 1:

Note 2: A hypothetical PCFICH

DCI format 1C is defined in clause 5.3.3.1.4 in TS 36.212 [21].

transmission corresponding to the number of

control symbols shall be assumed.

Requirements

Minimum requirement when no DRX is used
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When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the
threshold Q;,, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Q;,
evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].

When the UE creates autonomous gaps for identification the CGI of an E-UTRA intra-frequency cell or an E-UTRA
inter-frequency cell and when higher-layer signalling indicates certain subframes for restricted radio link monitoring,
the UE shall also perform radio link monitoring. In this case, the Q. evaluation period (T gyguae Qou) iS 200 ms, and the
Qi evaluation period (Teyauae Qin) 1S 100 ms N, -

Notel: ThisRLM requirement does not need to be tested.

The out-of-sync and in-sync eval uations of the PCell shall be performed as specified in clause 4.2.1in [3]. Two
successive indications from Layer 1 shall be separated by at least 10 ms.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in
clause5.3.11in TS 36.331 [2].

7.6.2.2 Minimum requirement when DRX is used

When DRX is used the Qg evaluation period (T gyauae Qout prx) 8Nd the Qi evaluation period (Tevauae Qin prx) IS
specified in Table 7.6.2.2-1 will be used.

When higher-layer signalling indicates certain subframes for restricted radio link monitoring, the Q. evaluation period
(Tevauae Qout brx) @nd the Qi evaluation period (Tevauae Qin prx) SPecified in Table 7.6.2.2-2 will be used.

When the UE creates autonomous gaps for identification the CGI of an E-UTRA intra-frequency cell or an E-UTRA
inter-frequency cell and when higher-layer signalling indicates certain subframes for restricted radio link monitoring,
the UE shall also perform radio link monitoring. In this case, the Qo evaluation period (Teauae Qout prx) and the Qi
evaluation period (Tevauae Qin orx) SPecified in Table 7.6.2.2-2 will be used ¢,

Notel: ThisRLM requirement does not need to be tested.

When the downlink radio link quality of the PCell estimated over the last Teyayaie Qout prx [S] period becomes worse
than the threshold Q,;, Layer 1 of the UE shall send out-of-sync indication for the PCell to the higher layers within
Tevauae Qout_ brx [S] evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in
TS36.331[2].

When the downlink radio link quality of the PCell estimated over the last Teyayae Qin prx [S] period becomes better than
the threshold Q;,, Layer 1 of the UE shall send in-sync indications for the PCell to the higher layers within

Tevauae Qin_prx [S] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in
TS36.331[2].

The out-of-sync and in-sync eval uations of the PCell shall be performed as specified in clause 4.2.1in [3]. Two
successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).

Upon start of T310 timer as specified in clause 5.3.11 in TS 36.331 [2], the UE shall monitor the link for recovery using
the evaluation period and Layer 1 indication interval corresponding to the non-DRX mode until the expiry or stop of
T310 timer.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer as specified in
clause5.3.11in TS 36.331 [2].
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Table 7.6.2.2-1: Q.. and Q;, Evaluation Period in DRX

DRX cycle length (s) Tevaluate_Qout_DRX and
Tevaluate Qin brx (S) (DRX cycles)
0.01 Non-DRX requirements in
clause 7.6.2.1 are applicable.
0.01 < DRX cycle £0.04 Note (20)
0.04 <DRX cycle = 0. 64 Note (10)
0.64 < DRX cycle < 2.56 Note (5)
Note: Evaluation period length in time depends on the length of
the DRX cycle in use

Table 7.6.2.2-2: Q. and Q;, Evaluation Period in DRX when higher-layer signalling restricted
measurement resource

DRX cycle length (s) Tevaluate_Qout_DRX and
Tevaluate Qin prx (S) (DRX cycles)
0.01 Non-DRX requirements in
clause 7.6.2.1 are applicable.
0.01 < DRX cycle =0.04 Note (40)
0.04 <DRXcycle 0. 16 Note (20)
0.16 < DRX cycle = 0.64 Note (10)
0.64 < DRX cycle < 2.56 Note (5)
Note: Evaluation period length in time depends on the length of
the DRX cycle in use

7.6.2.3 Minimum requirement at transitions

The out-of-sync and in-sync eval uations of the PCell shall be performed as specified in clause 4.2.1in[3]. Two
successive indications from Layer 1 shall be separated by at least max(10 ms, DRX_cycle_length).

When the UE transitions between DRX and non-DRX or when DRX cycle periodicity changes, for a duration of time
equa to the eval uation 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 periods corresponding to the first mode and the second
mode. Subsequent to this duration, the UE shall use an eval uation period corresponding to the second mode. This
requirement shall be applied to both out-of-sync eval uation and in-sync eval uation of the PCell.

7.6.24 Minimum requirement during SI Acquisition with autonomous gaps

For E-UTRAN FDD-UTRAN FDD measurements with autonomous gaps, for identification of the CGI of aUTRA
FDD cell (clause 8.1.2.4.17), the UE shall also perform radio link monitoring. In this case the out-of sync and in-sync
evaluation periods can be longer than those defined in sections 7.6.2.1-7.6.2.3.

For E-UTRAN TDD-UTRAN FDD measurements with autonomous gaps, for identification of the CGI of aUTRA
FDD cell (clause 8.1.2.4.18), the UE shall also perform radio link monitoring. In this case the out-of sync and in-sync
evaluation periods can be longer than those defined in sections 7.6.2.1-7.6.2.3.

7.6.2.5 Minimum requirement under IDC Interference

When the UE is provided with IDC solution, the UE shall aso perform radio link monitoring and meet the
corresponding requirementsin clause 7.6.2.
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7.7 SCell Activation and Deactivation Delay for E-UTRA Carrier
Aggregation

7.7.1 Introduction

This section defines requirements for the delay within which the UE shall be able to activate a deactivated SCell and
deactive an activated SCell in E-UTRA carrier aggregation. The requirements are applicable to an E-UTRA carrier
aggregation capable UE which has been configured with one or two downlink SCells. The requirements shall apply for
E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

If multiple downlink SCells are activated or deactivated in the sasme MAC control element as defined in[17], the
requirements shall apply to each of the SCellsin the MAC control element.

71.7.2 SCell Activation Delay Requirement for Deactivated SCell
The requirementsin this section shall apply for the UE configured with one downlink 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 subframe n, the UE shall be capable to transmit valid CSl report and apply
actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe
n+24 provided the following conditions are met for the SCell:

- During the period equal to max(5 measCycleSCell, 5 DRX cycles) before the reception of the SCell activation
command:

- the UE has sent a valid measurement report for the SCell being activated and

- the SCell being activated remains detectabl e according to the cell identification conditions specified in
section 8.3.3.2,

- SCell being activated also remains detectable during the SCell activation delay according to the cell
identification conditions specified in section 8.3.3.2.

Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI
report and apply actions related to the activation command as specified in [17] for the SCell being activated no later
than in subframe n+34 provided the SCell can be successfully detected on the first attempt.

If there is no reference signal received for the CSI measurement over the delay corresponding to the minimum
requirements specified above, then the UE shall report corresponding valid CSI for the activated SCell on the next
available uplink reporting resource after receiving the reference signal.

If there are no uplink resources for reporting the valid CSl in subframe n+24 or n+34 then the UE shall use the next
available uplink resource for reporting the corresponding valid CSl.

The valid CSl is based on the UE measurement and corresponds to any CQI value specified in [3] with the exception of
CQI index = 0 (out of range) provided:

- the conditionsin section 7.7 are met over the entire SCell activation delay and
- theconditions for CQI reporting defined in Section 7.2.3 of [3] are met.

In addition to CSl reporting defined above, UE shall aso apply other actions related to the activation command
specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.

The PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+9
when PCell belongsto E-UTRA FDD.

The PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+11
when PCell belongsto E-UTRA TDD.
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Starting from subframe n+9 when PCell belongsto E-UTRA FDD or subframe n+11 when PCell belongsto E-UTRA
TDD and until the UE has completed the SCell activation, the UE shall send CSI with CQI index = 0 (out of range) if
the UE is configured to report the CQI in SCell.

7.7.3 SCell Deactivation Delay Requirement for Activated SCell

The requirements in this section shall apply for the UE configured with one downlink SCell.

Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in subframe n, the UE shall
accomplish the deactivation actions specified in [17] for the SCell being deactivated no later than in subframe n+8.

The PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+9
when PCell belongsto E-UTRA FDD.

The PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+11
when PCell belongsto E-UTRA TDD.

7.7.4  SCell Activation Delay Requirement for Deactivated SCell with
Muliple Downlnk SCells

The requirements in this section shall apply for the UE configured with two downlink SCells.

While activating a SCell if the UE does not receive any command to activate, deactivate, configure or deconfigure the
other SCell during the SCell activation delay then the UE shall meet the SCell activation delay requirements specified
in section 7.7.2.

While activating a SCell if the other SCell is activated, deactivated, configured or deconfigured by the UE then the UE
shall meet the SCell activation delay requirements (T xivae tota) 8ccCording to the following expression:

Tactivate total = T activate pasict K*5
Where:
T aciivate total 1S the total time to activate a SCell and is expressed in subframes.
T aciivate basic 1S the SCell activation delay specified in section 7.7.2,;
K (1 <K <[3]) isthe number of times the other SCell is activated, deactivated, configured or deconfigured while the
SCell is being activated;

7.7.5 SCell Deactivation Delay Requirement for Activated SCell with
Multiple Downlink SCells

The requirementsin this section shall apply for the UE configured with two downlink SCells.

The UE shall deactivate a SCell and meet the SCell deactivation delay requirements specified in section 7.7.3 regardless
of whether the other SCell is activated, deactivated, configured or deconfigured or not by the UE during the SCell
deactivation delay.

7.8 Interruptions with Carrier Aggregation

7.8.1 Introduction

This section contains the requirements related to the interruptions on PCell and activated SCell if configured, when one
or two SCells are configured, deconfigured, activated or deactivated. The reguirements shall apply for E-UTRA FDD,
E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

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

7.8.2 Requirements

7.8.2.1 Interruptions at SCell addition/release for intra-band CA

When an intra-band SCell is added or released as defined in [2] the UE is alowed an interruption of up to 5 subframes
on PCell during the RRC reconfiguration procedure [2]. Thisinterruption is for both uplink and downlink of PCell.
7.8.2.2 Interruptions at SCell addition/release for inter-band CA

When an inter-band SCell is added or released as defined in [2] the UE that requires interruption is allowed an
interruption of up to 1 subframe on PCell during the RRC reconfiguration procedure [2]. Thisinterruption is for both
uplink and downlink of PCell.

7.8.2.3 Interruptions at SCell activation/deactivation for intra-band CA

When an intra-band SCell is activated or deactivated as defined in [2] the UE is allowed an interruption of upto 5
subframes on PCell during the activation/deactivation delay defined in Section 7.7. Thisinterruption is for both uplink
and downlink of PCell.

7.8.2.4 Interruptions at SCell activation/deactivation for inter-band CA

When an inter-band SCell is activated or deactivated as defined in [2] the UE that requires interruption is allowed an
interruption of up to 1 subframe on PCell during the activation/deactivation delay defined in Section 7.7. This
interruption is for both uplink and downlink of PCell.

7.8.2.5 Interruptions during measurements on SCC for intra-band CA

PCdll interruptions due to measurements on SCC when the SCell is deactivated are alowed with up to 0.5% probability
of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer. Each interruption shall not exceed
5 subframes.

7.8.2.6 Interruptions during measurements on SCC for inter-band CA

PCdll interruptions due to measurements on SCC when the SCell is deactivated are alowed with up to 0.5% probability
of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer. Each interruption shall not exceed
1 subframe.
7.8.2.7 Interruptions at SCell addition/release with multiple downlink SCells
When one SCell is added or released as defined in [2], the UE is alowed during the RRC reconfiguration procedure
e aninterruption on PCell
o of upto 1 subframes, if the PCell is not in the same band as the SCell, or
o of upto 5 subframes, if the PCell isin the same band as the SCell;
e aninterruption on another activated SCell if configured,
o of upto 1 subframes, if the activated SCell is not in the same band as the SCell, or
o of upto 5 subframes, if the activated SCell isin the same band as the SCell;

When two SCells are added or released in the same RRCConnectionReconfiguration message as defined in [2], the UE
is alowed during the RRC reconfiguration procedure
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e aninterruption on PCéll of up to 5 subframesif PCell isin the same band as any of the two SCells being added
or released .

e aninterruption on PCell of up to 1 subframes if PCell is not in the same band as any of the two SCells being
added or released.

7.8.2.8 Interruptions at SCell activation/deactivation with multiple downlink SCells

When an SCell is activated or deactivated as defined in [17], the UE is allowed during the activation/deactivation
procedure [2]

e aninterruption on PCell
o of upto 1 subframes, if the PCell is not in the same band as the SCell, or
o of upto 5 subframes, if the PCell isin the same band as the SCell;
e aninterruption on another activated SCell if configured,
o of upto 1 subframes, if the activated SCell is not in the same band as the SCell, or
o of upto 5 subframes, if the activated SCell isin the same band as the SCell;

When two SCells are activated or deactivated in the same MAC control element as defined in [17], the UE is alowed
during the activation/deactivation procedure

e aninterruption on PCéll of up to 5 subframesif PCell isin the same band as any of the two SCells being

activated/deactivated.
e aninterruption on PCéll of up to 1 subframesif PCell is not in the same band as any of the two SCells being
activated/deactivated.
7.8.2.9 Interruptions during measurements on SCC with multiple downlink SCells

If one SCell is activated and the other SCell is deactivated, the UE is allowed due to measurements on the SCC with
deactivated SCdll:

e aninterruption on PCell with up to [0.5%)] probability of missed ACK/NACK when the configured
measCycleSCell[ 2] for the deactivated SCell is[640] ms or longer. Each interruption shall not exceed

o 1 subframesif the PCell is not in the same band as the deactivated SCell
o 5subframesif the PCell isin the same band as the deactivated SCell

e aninterruption on the activated SCell with up to [0.5%] probability of missed ACK/NACK when the configured
measCycleSCell[ 2] for the deactivated SCell is[640] ms or longer . Each interruption shall not exceed

o 1 subframesif the activated SCell is not in the same band as the deactivated SCell
o 5subframesif the activated SCell isin the same band as the deactivated SCell
If both SCells are deactivated, the UE is allowed due to measurements on the SCCs with deactivated SCells:

e aninterruption on PCell with up to [0.5%)] probability of missed ACK/NACK when any of the configured
measCycleSCell[ 2] for the two SCellsis [640] msor longer . Each interruption shall not exceed

o 1 subframesif the PCell isnot in the same band as any of the deactivated SCells

o 5subframesif the PCell isin the same band as any of the deactivated SCells

7.8.2.10 Interruptions at overlapping addition/release/activation/deactivation of SCells

If a UE is commanded by the network to sequentially add/rel ease/activate/deactivate SCells, and a new procedure of
addition/release/activation/deactivation of SCell(s) takes place before the completion of previous procedure of
addition/rel ease/activation/deactivation of SCell(s), the interruptions on PCell and already activated SCell due to
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sequential addition/release/activation/deactivation of SCells shall not exceed the sum of the allowed interruptions on the
PCéll caused by each of the addition/release/activation/deactivation procedures, as defined in above sections.

7.9 Maximum Transmission Timing Difference in Carrier
Aggregation

7.9.1 Introduction

A UE shall be capable of handling arelative propagation delay difference between the PCell and SCell to be aggregated
in inter-band non-contiguous CA.

7.9.2 Minimum Requirements for Interband Carrier Aggregation

The UE shall be capable of handling at least arelative propagation delay difference between the signals received from
the PCell and the SCell at the UE receiver of up to 30.26 ps.

The UE shall be capable of handling a maximum uplink transmission timing difference between the pTAG and the
STAG of at least 32.47s provided that the UE is:

- configured with inter-band CA and
- configured with the pTAG and the STAG,

A UE configured with pTAG and STAG may stop transmitting on the SCell if after timing adjusting due to received TA
command the uplink transmission timing difference between PCell and SCell exceeds the maximum value the UE can
handle as specified above.

8 UE Measurements Procedures in
RRC_CONNECTED State

8.1 General Measurement Requirements

8.1.1 Introduction

This clause contains requirements on the UE regarding measurement reporting in RRC_CONNECTED state. The
requirements are split in E-UTRA intrafrequency, E-UTRA inter frequency, Inter-RAT UTRA FDD, UTRA TDD and
GSM measurements. These measurements may be used by the E-UTRAN, e.g. for handover decisions. The
measurement quantities are defined in [4], the measurement model is defined in [22] and measurement accuracies are
specified in clause 9. Control of measurement reporting is specified in TS 36.331 [2].

When the UE is provided with IDC solution, the UE shall aso perform RRM measurements and meet the corresponding
requirementsin clause 8.

In the requirements of Section 8.1 for the UE capable of CA and the UE configured with one or two SCells, the
applicable exceptions for side conditions are specified in Annex B, Sections B.4.2 and B.4.3, respectively.

The requirementsin Section 9 are applicable for a UE performing measurements according to Section 8.1.
8.1.2 Requirements

8.1.2.1 UE measurement capability
If the UE requires measurement gaps to identify and measure inter-frequency and/or inter-RAT cells, in order for the

requirements in the following subsections to apply the E-UTRAN must provide a single measurement gap pattern with
constant gap duration for concurrent monitoring of all frequency layers and RATS.
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During the measurement gaps the UE:

- shall not transmit any data

- isnot expected to tuneits receiver on any of the E-UTRAN carrier frequencies of PCell and any SCell.
In the uplink subframe occurring immediately after the measurement gap,

- the E-UTRAN FDD UE shall not transmit any data

- the E-UTRAN TDD UE shall not transmit any data if the subframe occurring immediately before the
measurement gap is a downlink subframe.

- whether the E-UTRAN TDD UE can transmit data or not is up to the UE implementation if the subframe
occurring immediately before the measurement gap is an uplink subframe.

Inter-frequency and inter-RAT measurement requirements within this clause rely on the UE being configured with one
measurement gap pattern unless the UE has signaled that it is capable of conducting such measurements without gaps.
UEs shall only support those measurement gap patternslisted in Table 8.1.2.1-1 that are relevant to its measurement
capabilities.

Table 8.1.2.1-1: Gap Pattern Configurations supported by the UE

Gap Pattern MeasurementGap | Measurement Gap | Minimum available time Measurement Purpose
Id Length (MGL, ms) | Repetition Period for inter-frequency and
(MGRP, ms) inter-RAT measurements

during 480ms period
(Tinterl, ms)

0 6 40 60 Inter-Frequency E-UTRAN
FDD and TDD, UTRAN
FDD, GERAN, LCR TDD,
HRPD, CDMA2000 1x

1 6 80 30 Inter-Frequency E-UTRAN
FDD and TDD, UTRAN
FDD, GERAN, LCR TDD,
HRPD, CDMA2000 1x

NOTE 1: When inter-frequency RSTD measurements are configured and the UE requires measurement gaps for
performing such measurements, only Gap Pattern O can be used. For defining the inter-frequency and
inter-RAT requirements T;ne1=30ms shall be assumed.

NOTE 2: A measurement gap starts at the end of the latest subframe occurring immediately before the
measurement gap.

A UE that is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow
requirements as if Gap Pattern 1d #0 had been used and the minimum available time Tinterl of 60 ms shall be assumed
for the corresponding requirements.

If the UE supporting E-UTRA carrier aggregation when configured with one or two SCCsiis performing measurements
on cells on PCC, inter-frequency measurements, or inter-RAT measurements, and interruption occurs on PCell or any
activated SCell or both due to measurements performed on cells on an SCC with a deactivated SCell according to
section 8.3, then the UE shall meet the requirements specified for each measurement in Section 8 and Section 9.

8.1.2.1.1 Monitoring of multiple layers using gaps

When monitoring of multiple inter-frequency E-UTRAN and inter-RAT (UTRAN, GSM) using gaps (or without using
gaps provided the UE supports such capability) is configured, the UE shall be capable of performing one measurement
of the configured measurement type (RSRP, RSRQ, RSTD, UTRAN TDD P-CCPCH RSCP, UTRAN FDD CPICH
measurements, GSM carrier RSS, etc.) of detected cellson all the layers

The effective total number of frequencies excluding the frequencies of the PCell and SCells being monitored is Ny eq,
which is defined as:

Nfreq = Nfreq, EUTRA T Nfreq, uUtRa T Mgsm + Nfreq, cdma2000 Nfreq, HRPD
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where
Nireq, E-uTRA 1S the number of E-UTRA carriers being monitored (FDD and TDD)
Nireq, utraA 1S the number of UTRA carriers being monitored (FDD and TDD)

Mgsm is an integer which is afunction of the number of GSM carriers on which measurements are being performed.
Mgsu isegual to O if no GSM carrier is being monitored. For aMGRP of 40 ms, Mgy isequal to 1 if cellson up to 32
GSM carriers are being measured. For a MGRP of 80 ms, Mggy is equal to ceil (Neariers gsv /20) Where Nearierscaw 1S the
number of GSM carriers on which cells are being measured.

Nireq, camazooo 1S the number of cdma2000 1x carriers being monitored

Nireq, Hrep 1S the number of HRPD carriers being monitored

8.1.21.1.1 Maximum allowed layers for multiple monitoring
The UE shall be capable of monitoring at least per RAT group:
- Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and
- Depending on UE capability, 1 FDD E-UTRA inter-frequency carrier for RSTD measurements, and
- Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and
- Depending on UE capability, 1 TDD E-UTRA inter-frequency carrier for RSTD measurements, 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 correspondsto 32 cells), and
- Depending on UE capability, 5 cdma2000 1x carriers, and
- Depending on UE capability, 5 HRPD carriers

In addition to the requirements defined above, the UE shall be capable of monitoring atotal of at least 7 carrier
frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA
TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers.

8.1.2.2 E-UTRAN intra frequency measurements

The UE shall be able to identify new intra-frequency cells and perform RSRP measurements of identified intra-
frequency cells without an explicit intra-frequency neighbour cell list containing physical layer cell identities. During
the RRC_CONNECTED state the UE shall continuously measure identified intrafrequency cells and additionally
search for and identify new intra frequency cells.

8.1.2.2.1 E-UTRAN FDD intra frequency measurements

8.1.2.211 E-UTRAN intra frequency measurements when no DRX is used

When no DRX isin use the UE shall be able to identify a new detectable FDD intra frequency cell within

T _ T TMeas.lrement_Period, Intra
identify intra — ! basic_identify E-UTRA _FDD, intra ~ T

ms

Intra
where

Thasic_identify E-UTRA_FDD, intra 1S 800 Ms

A cell shall be considered detectable when
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- RSRP related side conditions given in Sections 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions givenin
Clause 9.1.5.1 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B.2.1 for a corresponding Band.

Tinra : Thisis the minimum time that is available for intra frequency measurements, during the measurement period with
an arbitrarily chosen timing. Time is assumed to be available for performing intra frequency measurements whenever
the receiver is guaranteed to be active on the intra frequency carrier.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tyeasrement_period inra 1 Nigher layer filtering is used, an additional cell identification delay can be
expected.

Inthe RRC_CONNECTED state the measurement period for intra frequency measurementsis 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRPand RSRQ measurements for 8 identified-
intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of performing
measurements for at |east Y measurement intra CEIlS , Where Y jeasurement intra 1S defined in the following equation. If the UE has
identified more than Y yeasurement intra CE 1S, the UE shall perform measurements of at least 8 identified intra- frequency
cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher layers may be
decreased.

T

Intra cells
Measurement_Period, Intra

Ymeasurement intra — Floor{xbas'c measurement FDD T

where
Xbasic measurement FDD — 8 (Cel IS)
TMeasurement_period, Inra= 200 ms. The measurement period for Intra frequency RSRP and RSRQ measurements.

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1.

8.1.2.21.1.1 Measurement Reporting Requirements

81221111 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

8.1.2.21.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.2.1.1.1.3 Event Triggered Reporting.

8.1.2.21.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections9.1.2.1, 9.1.2.2, and 9.1.5.1, 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 TTI of the uplink DCCH. The delay uncertainty
is: 2 X TTlpcch. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send
the measurement report.
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The event triggered measurement reporting delay, measured without L3 filtering shall be lessthan T jgenity inra defined in
Clause 8.1.2.2.1.1. When L3 filtering is used or IDC autonomous denia is configured an additional delay can be
expected.

If acell which has been detectable at least for the time period Tigenity inra defined in clause 8.1.2.2.1.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Tyeasurement_period, inra Provided the timing to that cell has not
changed more than + 50 Ts and the L 3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.2.1.2 E-UTRAN intra frequency measurements when DRX is used

When DRX isin use the UE shall be able to identify a new detectable FDD intra frequency cell within Tigenity intra 8S
shownintable8.1.2.2.1.2-1

Table 8.1.2.2.1.2-1: Requirement to identify a newly detectable FDD intrafrequency cell

DRX cycle Tidentify_intra (s)
length (s) (DRX cycles)
<0.04 0.8 (Notel)

0.04<DRX- Note2 (40)
cycle<0.08
0.128 3.2 (25)
0.128<DRX- Note2(20)
cycle<2.56
Notel: Number of DRX cycle
depends upon the DRX cycle in use
Note2: Time depends upon the DRX
cycle in use

A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions given in
Clause 9.1.5.1 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B.2.1 for a corresponding Band

Inthe RRC_CONNECTED state the measurement period for intra frequency measurementsis T neasure intra 8 ShOwn in
table 8.1.2.2.1.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified-intra-
frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of T easure intra:

Table 8.1.2.2.1.2-2: Requirement to measure FDD intrafrequency cells

DRX cycle Tmeasure_intra (S)
length (s) (DRX cycles)
<0.04 0.2 (Notel)
0.04<DRX- Note2 (5)

cycles2.56

Notel: Number of DRX cycle
depends upon the DRX cycle in use
Note2: Time depends upon the DRX

cycle in use

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1.

8.1.2.21.21 Measurement Reporting Requirements

8.1.2.21.21.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.
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8.1.2.21.21.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.2.1.2.1.3 Event Triggered Reporting.

8.1.2.2.1.21.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections9.1.2.1, 9.1.2.2, and 9.1.5.1, 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 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. 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 lessthan T jgenity inra defined in
Clause 8.1.2.2.1.2. When L3 filtering is used or IDC autonomous denia is configured an additional delay can be
expected.

If acell which has been detectable at least for the time period Tigenity inra defined in clause 8.1.2.2.1.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectabl e again and triggers an event, the event
triggered measurement reporting delay shall be less than T messure inra Provided the timing to that cell has not changed
more than + 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.2.2 E-UTRAN TDD intra frequency measurements

8.1.2.2.21 E-UTRAN intra frequency measurements when no DRX is used

When no DRX isin use the UE shall be able to identify a new detectable TDD intra frequency cell within

T

T _ T Measurement Period, Intra ms
identify intra — ' basicidentify E-UTRA_TDD, intra T
Intra

where
Tesic_identify_E-UTRA_TDD, intra 1S 800 ms
A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions givenin
Clause 9.1.5.1 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B.2.1 for a corresponding Band

Tinra : Thisis the minimum time that is available for intra frequency measurements, during the measurement period with
an arbitrarily chosen timing. Time is assumed to be available for performing intra frequency measurements whenever
the receiver is guaranteed to be active on the intra frequency carrier.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tyeasurement_period inra 1 Nigher layer filtering is used, an additional cell identification delay can be
expected.

Inthe RRC_CONNECTED state the measurement period for intra frequency measurementsis 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8
identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers
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with the measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of performing
measurements for at |east Y measurement intra CEIlS , Where Y jneasurement intra 1S defined in the following equation. If the UE has
identified more than Y yeasurement intra CEl 1S, the UE shall perform measurements of at least 8 identified intra-frequency
cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher layers may be
decreased.

T

— Intra
Ymeas.lrement intra — FlOOr Xbas'c measurement TDD T cells
Measurement_Period, Intra

where

Xbasic measurement TDD — 8 (Ce”S)
T Measurement_period Intra= 200 Ms. The measurement period for Intra frequency RSRP and RSRQ measurements.

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1.

8.1.2.2.2.1.1 Measurement Reporting Requirements

8.1.22211.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

8.1.2.2.2.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.2.2.1.1.3 Event Triggered Reporting.

8.1.2.2.2.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections9.1.2.1, 9.1.2.2, and 9.1.5.1, 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 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. 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 lessthan T jgeniy inra defined in
Clause 8.1.2.2.2.1. When L3 filtering is used or IDC autonomous denia is configured an additional delay can be
expected.

If acell which has been detectable at least for the time period Tigenity inra defined in clause 8.1.2.2.2.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectabl e again and triggers an event, the event
triggered measurement reporting delay shall be less than Tyveasurement_period inra Provided the timing to that cell has not
changed more than + 50 Ts and the L 3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.2.2.2 E-UTRAN intra frequency measurements when DRX is used

When DRX is in use the UE shall be able to identify a new detectable TDD intra frequency cell within Tigenify intra 85
shownintable8.1.2.2.2.2-1
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Table 8.1.2.2.2.2-1: Requirement to identify a newly detectable TDD intrafrequency cell

DRX cycle Tidentify_intra (s)
length (s) (DRX cycles)
<0.04 0.8 (Notel)

0.04<DRX- Note2 (40)
cycle<0.08
0.128 3.2 (25)
0.128<DRX- Note2(20)
cycles2.56
Notel: Number of DRX cycle
depends upon the DRX cycle in use
Note2: Time depends upon the DRX
cycle in use

A cell shall be considered detectable when

- RSRP related side conditions given in Clause 9.1.2.1 and 9.1.2.2 and RSRQ related side conditions given in
Clause 9.1.5.1 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B.2.1 for a corresponding Band

In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure inra 8 ShOwn in
table 8.1.2.2.2.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified intra-
frequency cells and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of T easure intra:

Table 8.1.2.2.2.2-2: Requirement to measure TDD intra frequency cells

DRX cycle Tmeasure_intra (S)
length (s) (DRX cycles)
<0.04 0.2 (Notel)
0.04<DRX- Note2 (5)

cycles2.56

Notel: Number of DRX cycle
depends upon the
DRX cycle in use.

Note2: Time depends upon the
DRX cyclein use.

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.2.1 and 9.1.2.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.5.1.

8.1.2.2.2.2.1 Measurement Reporting Requirements

8.1.222211 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

8.1.2.2.2.21.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections9.1.2.1, 9.1.2.2, and 9.1.5.1, respectively.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.2.2.2.1.3 Event Triggered Reporting.
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8.1.2.2.2.21.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections9.1.2.1, 9.1.2.2, and 9.1.5.1, 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 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. 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 lessthan T jgenity inra defined in
Clause 8.1.2.2.2.2. When L3 filtering is used or IDC autonomous denia is configured an additional delay can be
expected.

If acell which has been detectable at |east for the time period Tigenity inra defined in clause 8.1.2.2.2.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectabl e again and triggers an event, the event
triggered measurement reporting delay shall be less than Tmesure inra Provided the timing to that cell has not changed
more than + 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.2.3 E-UTRAN FDD intra frequency measurements with autonomous gaps

8.1.2.2.3.1 Identification of a new CGI of E-UTRA cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify
and report the CGl when requested by the network for the purpose ‘reportCGI’. The UE may make autonomous gaps
in downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of
TS36.331[2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to fase. If
autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX is used or
not, or whether SCell(s) are configured or not, the UE shall be able to identify a new CGI of E-UTRA cell within:

Tidentify_CGI,intra = Tbasjc_idmtify_cel,imra ms
Where

Thesic_identify_cal, inra = 150 ms. This is the time period used in the above equation where the maximum allowed time
for the UE to identify a new CGI of an E-UTRA cell is defined, provided that the E-UTRA cell has been already
identified by the UE.

A cell shall be considered identifiable following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RP and SCH Es/lot according to Annex B.2.2 for a corresponding Band

The MIB of an E-UTRA cell whose CGl isidentified shall be considered decodable by the UE provided the PBCH
demodulation requirements are met according to [5].

The requirement for identifying anew CGI of an E-UTRA cell within Tyasic identify_cal,.inra IS @pplicable when no DRX is
used as well aswhen all the DRX cycles specified in TS 36.331 [2] are used.

Withinthetime, Tijoiry cor.ina MS, OVer which the UE identifies the new CGI of E-UTRA cell, the UE shall transmit
at least 60 ACK/NACKSs on PCell or each of activated SCell(s), provided that:

- thereiscontinuous DL data allocation,

- noDRX cycleisused,
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- no measurement gaps are configured,
- only one code word is transmitted in each subframe,

- no MBSFN subframes are configured in the PCell or each of activated SCell(s).

8.1.2.2.3.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty istwice the TTI of the uplink DCCH. In case DRX is used, the ECGI
reporting may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additiona delay can be
expected.

8.1.2.2.4 E-UTRAN TDD intra frequency measurements with autonomous gaps
8.1.2.24.1 Identification of a new CGI of E-UTRA cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and
report the CGIl when requested by the network for the purpose ‘reportCGI’. The UE may make autonomous gapsin
downlink reception and uplink transmission for receiving MIB and SIB1 messages according to clause 5.5.3.1 of

TS 36.331 [2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous
gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX is used or not, or whether
SCell(s) are configured or not, the UE shall be able to identify anew CGI of E-UTRA cell within:

T, =T ms

identify_CGl, intra basic _identify_CGl, intra
Where

Thesic_identify_cal, inra = 150 ms. This s the time period used in the above equation where the maximum allowed time
for the UE to identify a new CGI of an E-UTRA cédll is defined, provided that the E-UTRA cell has been already
identified by the UE.

A cell shall be considered identifiable when the following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RP and SCH Es/lot according to Annex B.2.2 for a corresponding Band

The MIB of an E-UTRA cell whose CGl isidentified shall be considered decodable by the UE provided the PBCH
demodul ation requirements are met according to [5].

The requirement for identifying anew CGI of an E-UTRA cell within Tyasic identify_co, inra IS @pplicable when no DRX is
used as well aswhen all the DRX cycles specified in TS 36.331 [2] are used.

Within thetime, T,joiry corima MS» OVer which the UE identifies the new CGI of E-UTRA cell, the UE shall be able

to transmit at |least the number of ACK/NACKs stated in Table 8.1.2.2.4.1-1 on PCell or each of activated SCell(s),
provided that:

- thereiscontinuous DL data allocation,

- noDRX cycleisused,

- no measurement gaps are configured,

- only one code word is transmitted in each subframe,

- no MBSFN subframes are configured in the PCell or each of activated SCell(s).
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Table 8.1.2.2.4.1-1: Requirement on minimum number of ACK/NACKSs to transmit during
Tbasic_identify_CGI, intra-

UL/DL configuration Minimum number of
transmitted ACK/NACKs
0 (Note 1) 18

1 35
2 43
3 36
4 39
5

6

N

42

30

ote 1:  When a UE is configured with EIMTA-
MainConfigServCell via RRC signalling [2]
only this requirement shall apply.

8.1.2.24.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty istwice the TTI of the uplink DCCH. In case DRX is used, the ECGI
reporting may be delayed until the next DRX cycle. If IDC autonomous denia is configured, an additional delay can be
expected.

8.1.2.3 E-UTRAN inter frequency measurements

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

8.1.2.3.1 E-UTRAN FDD — FDD inter frequency measurements

8.1.2.31.1 E-UTRAN FDD - FDD inter frequency measurements when no DRX is used

When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps,
the UE shall be able to identify a new FDD inter-frequency within T genity iner @cording to the following expression:

480

Interl

T

Identify_Inter

=T,

Basic_ldentify Inter ~

freq IS

Where:

Taasic_identity_iner = 480 ms. It isthe time period used in the inter frequency equation where the maximum
allowed time for the UE to identify a new FDD inter-frequency cell is defined.

Nireq IS defined in clause 8.1.2.1.1 and T iS defined in clause 8.1.2.1
A cell shall be considered detectable provided following conditions are fulfilled:
- RSRP and RSRP Es/lot according to Annex B.2.3 for a corresponding Band

- other RSRP related side conditions given in Sections 9.1.3.1 and 9.1.3.2 and RSRQ related side conditions given
in Sections 9.1.6.1 and 9.1.6.2 are fulfilled,

- SCH_RP|sem and SCH Es/lot according to Annex B.2.3 for a corresponding Band

When measurement gaps are scheduled for FDD inter frequency measurements, or the UE supports capability of
conducting such measurements without gaps, the UE physical layer shall be capable of reporting RSRP and RSRQ
measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.3.1, 9.1.3.2, 9.1.6.1, and
9.1.6.2, respectively, with measurement period given by table 8.1.2.3.1.1-1.
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Table 8.1.2.3.1.1-1: Measurement period and measurement bandwidth

Configuration Physical Layer Measurement period: Measurement bandwidth [RB]
TMeasurement_Period _Inter FoD [MS]
0 480 X Nireq 6
1 (Note) 240 X Nireq 50
Note: This configuration is optional

The UE shall be capable of performing RSRP and RSRQ measurements of at |least 4 inter-frequency cells per FDD
inter-frequency for up to 3 FDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP
and RSRQ measurements to higher layers with the measurement period defined in Table 8.1.2.3.1.1-1.

8.1.2.31.1.1 Measurement Reporting Requirements

8.1.23.1.11.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

8.1.2.3.11.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.3.1.1.1.3 Event Triggered Reporting.

8.1.2.3.1.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, 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. 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 lessthan T jgenify -inter defined
inclause 8.1.2.3.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If acell which has been detectable at least for the time period Tigenty ine- defined in clause 8.1.2.3.1.1 and then triggers
the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than
Tweasurement_period_Inter_ Fop defined in clause 8.1.2.3.1.1 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. When L3 filtering is used or IDC
autonomous denial is configured, an additional delay can be expected.

8.1.2.3.1.2 E-UTRAN FDD - FDD inter frequency measurements when DRX is used

When DRX isin use, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify a new detectable E-UTRAN FDD inter frequency cell
Within Tigenity iner 8 ShOWN in table 8.1.2.3.1.2-1
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DRX Tidentity inter (S) (DRX cycles)
cycle Gap period = Gap period =
length (s) 40 ms 80 ms
<0.16 Non DRX Non DRX
Requirements in Requirements in
clause 8.1.2.3.1.1 | clause 8.1.2.3.1.1
are applicable are applicable
0.256 5.12*Nfreq 7.68*Nfreq
(ZO*Nfreq) (30*Nfreq)
0.32 6.4*Nireq 7.68*Nireq
(20*Nireq) (24*Nireq)
0.32< Note (20*Nsreq) Note (20*Nieq)
DRX-
cycle<2.56
Note: Time depends upon the DRX cycle in use

A cell shall be considered detectable provided following conditions are fulfilled:
- RSRP|sm RSRP Es/lot according to Annex B.2.3 for a corresponding Band

- other RSRP related side conditions given in Clause 9.1.3.1 and 9.1.3.2 and RSRQ related side conditions given
in Sections 9.1.6.1 and 9.1.6.2 are fulfilled,

- SCH_RPlsgm SCH Es/lot according to Annex B.2.3 for a corresponding Band,

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD
inter-frequency and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to
higher layers with the measurement period defined in table 8.1.2.3.1.2-2 when DRX isin use, either
measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps.

Table 8.1.2.3.1.2-2: Requirement to measure FDD interfrequency cells

DRX cycle Tmeasure_inter (S)
length (s) (DRX cycles)
<0.08 Non DRX

Requirements in
clause 8.1.2.3.1.1
are applicable
008<DRX' NOte (S*Nfreq)
cycle<2.56
Note: Time depends upon the DRX
cycle in use

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.3.1 and 9.1.3.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.6.1 and 9.1.6.2.

8.1.2.3.1.2.1 Measurement Reporting Requirements

8.1.2.31.21.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

8.1.2.3.1.21.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.3.1.2.1.3 Event Triggered Reporting.
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8.1.2.3.1.21.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, 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 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 less than Tigenity iner defined in
clause 8.1.2.3.1.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If acell which has been detectable at least for the time period Tigenity inter defined in clause 8.1.2.3.1.2 and then triggers
the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than

T measure inter defined in clause 8.1.2.3.1.2 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. When L3 filtering isused or IDC
autonomous denial is configured, an additional delay can be expected.

8.1.2.3.2 E-UTRAN TDD — TDD inter frequency measurements

8.1.2.3.2.1 E-UTRAN TDD — TDD inter frequency measurements when no DRX is used

When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps,
the UE shall be able to identify anew TDD inter-frequency within Tgenity_inter @ccOrding to the following expression:

480

Identify_Inter — TBas'c_Identify_Inter ) T
Interl

T -N

freq

Where:

Taasic_identity_iner = 480 ms. It isthe time period used in the inter frequency equation where the maximum allowed
time for the UE to identify a new TDD inter-frequency cell is defined.

Nireq isdefined in clause 8.1.2.1.1 and T is defined in clause 8.1.2.1
A cell shall be considered detectable provided following conditions are fulfilled:
-  RSRP|4em and RSRP Es/lot according to Annex B.2.3 for a corresponding Band,

- other RSRP related side conditions given in Clause 9.1.3.1 and 9.1.3.2 and RSRQ related side conditions given
in Sections 9.1.6.1 and 9.1.6.2 are fulfilled,

- SCH_RPlgem and SCH Es/lot according to Annex B.2.3 for a corresponding Band

When measurement gaps are scheduled for TDD inter frequency measurements, or the UE supports capability of
conducting such measurements without gaps, the UE physical layer shall be capable of reporting RSRP and RSRQ
measurements to higher layers with measurement accuracy as specified in sub-clauses 9.1.3.1, 9.1.3.2, 9.1.6.1, and
9.1.6.2, respectively, with measurement period (Tweasrement_period TDD_inter) diven by table 8.1.2.3.2.1-1:
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Table 8.1.2.3.2.1-1: Tyeasurement_period_Top_inter 10T different configurations

Configuration | Measurement Number of UL/DL sub- DwWPTS TMeasurement_Period_TDD
bandwidth frames per half frame (5 ms) _inter [MS]
[RB]
DL UL Normal | Extended
CP CP
0 6 2 2 19760-T, | 20480-T, 480 X Nireq
1 (Note 1) 50 2 2 19760-T, | 20480-T, 240 X Nreq
2 (Note 3) 6 1 3 19760-T, | 20480-T, 720 X Nfreq
3 (Note 1, Note 50 1 3 19760-T, | 20480-Tg 480 X Nireq
3)
Note 1:  This configuration is optional
Note 2:  Tsis defined in TS 36.211 [16]
Note 3:  The applicability of this requirement is TBD.

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per TDD
inter-frequency and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements to higher layers
with the measurement period Tyieasurement Period TOD_Inter-

8.1.2.3.2.1.1 Measurement Reporting Requirements

8.1.23.211.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

8.1.2.3.2.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.3.2.1.1.3 Event Triggered Reporting.

8.1.2.3.21.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, 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 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 less than Tgenity inter defined in
clause 8.1.2.3.2.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If acell which has been detectable at |east for the time period T geniry ner defined in clause 8.1.2.3.2.1 and then triggers
the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than
Teasurement_Period ToD_inter dEfined in clause 8.1.2.3.2.1 provided the timing to theat cell has not changed more than = 50 Ts
while measurementgap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC
autonomous denial is configured, an additional delay can be expected.
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8.1.2.3.2.2 E-UTRAN TDD - TDD inter frequency measurements when DRX is used

When DRX isin use, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify a new detectable E-UTRAN TDD inter frequency cell
Within Tigenity iner 8 ShOWn in table 8.1.2.3.2.2-1

Table 8.1.2.3.2.2-1: Requirement to identify a newly detectable TDD interfrequency cell

clause 8.1.2.3.2.1
are applicable

DRX cycle Tidentity_inter (S) (DRX cycles)
length (s) | Gap period = Gap period =
40 ms 80 ms
<0.16 Non DRX Non DRX
Requirements in Requirements in

clause 8.1.2.3.2.1
are applicable

0.256 5.12*Nfreq 7.68*Nfreq
(20*Nfreq) (30*Nfreq)
0.32 6.4*Nfreq 7.68*Nfreq
(20*Nfreq) (24*Nfreq)
0.32<DRX- | Note (20*Nfreq) Note (20*Nfreq)
cycle<2.56
Note: Time depends upon the DRX cycle in use

A cell shall be considered detectable provided following conditions are fulfilled:
- RSRP|gm and RSRP Es/lot according to Annex B.2.3 for a corresponding Band

- RSRP related side conditions given in Clause 9.1.3.1 and 9.1.3.2 and RSRQ related side conditions given in
Sections 9.1.6.1 and 9.1.6.2 are fulfilled,

- SCH_RPlgem and SCH Es/lot according to Annex B.2.3 for a corresponding Band,

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per TDD
inter-frequency for up to 3 TDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and
RSRQ measurements to higher layers with the measurement period defined in Table 8.1.2.3.2.2-2 when DRX isin use,
either measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps.

Table 8.1.2.3.2.2-2: Requirement to measure TDD interfrequency cells

DRX cycle Tmeasure._inter (S)
length (s) (DRX cycles)
<0.08 Non DRX

Requirements in
clause 8.1.2.3.2.1
are applicable
0.08<DRX- Note (5*Nfreq)
cycle<2.56
Note: Time depends upon the
DRX cycle in use

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.3.1 and 9.1.3.2, and
the RSRQ measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.6.1 and 9.1.6.2.

8.1.2.3.2.2.1 Measurement Reporting Requirements

8.1.2.3.221.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.3.1, 9.1.3.2, 9.1.6.1, and 9.1.6.2, respectively.
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8.1.2.3.2.21.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin clause 9.1.3.1, 9.1.3.2,9.1.6.1, and 9.1.6.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.3.2.2.1.3 Event Triggered Reporting.

8.1.2.3.2.21.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin clause 9.1.3.1, 9.1.3.2,9.1.6.1, and 9.1.6.2, 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 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 less than Tgenity inter defined in
Clause 8.1.2.3.2.2. When L3 filtering is used or IDC autonomous denia is configured an additional delay can be
expected.

If acell which has been detectable at |east for the time period T geniry nter iN clause 8.1.2.3.2.2 and then triggers the
measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than T measre inter
in clause 8.1.2.3.2.2 provided the timing to that cell has not changed more than £ 50 Ts while measurement gap has not
been available and the L 3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured,
an additional delay can be expected.

8.1.2.3.3 E-UTRAN TDD — FDD inter frequency measurements

8.1.2.3.3.1 E-UTRAN TDD - FDD inter frequency measurements when no DRX is used
The requirementsin this clause shall apply to UE supporting FDD and TDD.

The requirementsin clause 8.1.2.3.1.1 also apply for this section.

8.1.2.3.3.2 E-UTRAN TDD - FDD inter frequency measurements when DRX is used
The requirements in this clause shall apply to UE supporting FDD and TDD.

The requirementsin clause 8.1.2.3.1.2 aso apply for this section.
8.1.2.34 E-UTRAN FDD — TDD inter frequency measurements

8.1.2.34.1 E-UTRAN FDD — TDD inter frequency measurements when no DRX is used
The requirements in this clause shall apply to UE supporting FDD and TDD.

The requirementsin clause 8.1.2.3.2.1 also apply for this section.

8.1.2.34.2 E-UTRAN FDD — TDD inter frequency measurements when DRX is used
The requirementsin this clause shall apply to UE supporting FDD and TDD.

The requirementsin clause 8.1.2.3.2.2 also apply for this section.
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8.1.2.3.5 E-UTRAN FDD-FDD inter frequency measurements with autonomous gaps

8.1.2.35.1 Identification of a new CGI of E-UTRA FDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and
report the CGIl when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gaps in
both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of
TS 36.331[2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous
gaps are used for measurement with the purpose of ‘reportCGl’, regardless of whether DRX isused or not, or whether
SCell(s) are configured or not, the UE shall be able to identify anew CGI of E-UTRA cell within:

T

identify CGl,inter — T ms

basic_identify_CGl, inter
Where

Thesic_identify_ca, iner = 150 ms. This is the time period used in the above equation where the maximum allowed time
for the UE to identify a new CGI of E-UTRA cell is defined, provided that the E-UTRA cell has been already
identified by the UE.

A cell shall be considered identifiable following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RPJsemand SCH Es/lot according to Annex B.2.3 for a corresponding Band.

The MIB of an E-UTRA cell whose CGl isidentified shall be considered decodable by the UE provided the PBCH
demodulation requirements are met according to [5].

The requirement for identifying anew CGI of an E-UTRA cell within Tyasic identify_ca,inter 1S applicable when no DRX is
used as well aswhen all the DRX cycles specified in TS 36.331 [2] are used.

Withinthetime, Tijoiry cor.ima MS» OVer which the UE identifies the new CGI of E-UTRA cell, the UE shall transmit
at least 60 ACK/NACKSs on PCell or each of activated SCell(s), provided that:

- thereiscontinuous DL data allocation,

- noDRX cycleisused,

- no measurement gaps are configured,

- only one code word is transmitted in each subframe,

- no MBSFN subframes are configured in the PCell or each of activated SCell(s).

8.1.2.35.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty istwice the TTI of the uplink DCCH. In case DRX is used, the ECGI
reporting may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additiona delay can be
expected.

8.1.2.3.6 E-UTRAN TDD-FDD inter frequency measurements using autonomous gaps
The requirements in this clause shall apply to UE supporting FDD and TDD.

8.1.2.3.6.1 Identification of a new CGI of E-UTRA FDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and
report the CGI when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gapsin
both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of
TS 36.331[2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous
gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX isused or not, or whether
SCell(s) are configured or not, the UE shall be able to identify anew CGI of E-UTRA cell within:
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T

identify CGl,inter — Tbasic_idemify_CGl,inter ms
Where

Thesic_identify_ca, iner = 150 Ms. Thisis the time period used in the above equation where the maximum allowed
time for the UE to identify anew CGI of E-UTRA cell isdefined, provided that the E-UTRA cell has been
aready identified by the UE.

A cell shall be considered identifiable following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RPlgmand SCH Es/lot according to Annex B.2.4 for a corresponding Band.

The MIB of an E-UTRA cell whose CGl isidentified shall be considered decodable by the UE provided the PBCH
demodul ation requirements are met according to [5].

The requirement for identifying anew CGI of an E-UTRA cell within Tyasic identify_coi,inter 1S @pplicable when no DRX is
used as well as when all the DRX cycles specified in TS 36.331 [2] are used.

Withinthetime, Tiqeyit, corimer MS, OVer which the UE identifies the new CGI of E-UTRA cell, the UE shall be able

to transmit at least the number of ACK/NACK s stated in Table 8.1.2.3.6.1-1 on PCell or each of activated SCell(s),
provided that:

- thereiscontinuous DL data allocation,

- noDRX cycleisused,

- no measurement gaps are configured,

- only one code word is transmitted in each subframe,

- no MBSFN subframes are configured in the PCell or each of activated SCell(s).

Table 8.1.2.3.6.1-1: Requirement on minimum number of ACK/NACKSs to transmit during
Tbasic_identify_CGI, inter-

TDD UL/DL configuration Minimum number of
for serving cell transmitted ACK/NACKs
0 (Note 1) 18
1 30

Note 1:  When a UE is configured with EIMTA-
MainConfigServCell via RRC signalling [2] only
this requirement shall apply.

Note 2:  The requirement for other TDD UL/DL
configuration is TBD.

8.1.2.3.6.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty istwicethe TTI of the uplink DCCH. In case DRX is used, the ECGI
reporting may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additiona delay can be
expected.

8.1.2.3.7 E-UTRAN TDD-TDD inter frequency measurements with autonomous gaps

8.1.2.3.71 Identification of a new CGI of E-UTRA TDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and
report the CGl when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gaps in
both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of

TS 36.331[2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous
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gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX is used or not, or whether
SCell(s) are configured or not, the UE shall be able to identify anew CGI of E-UTRA cell within:

Tidentify_CGI,inter = Tbasjc_idemify_CGl,inter ms
Where

Thesic_identify_ca, iner = 150 ms. This is the time period used in the above equation where the maximum allowed time
for the UE to identify a new CGI of E-UTRA cell is defined, provided that the E-UTRA cell has been already
identified by the UE.

A cell shall be considered identifiable following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RP and SCH Es/lot according to Annex B.2.4 for a corresponding Band.

The MIB of an E-UTRA cell whose CGl isidentified shall be considered decodable by the UE provided the PBCH
demodulation requirements are met according to [5].

The requirement for identifying anew CGI of an E-UTRA cell within Tyasic identify_coi,inter 1S @pplicable when no DRX is
used as well as when all the DRX cycles specified in TS 36.331 [2] are used.

Within the time, Tidenmy_cGLinter ms, over which the UE identifies the new CGI of E-UTRA cell, the UE shall be able

to transmit at least the number of ACK/NACK s stated in Table 8.1.2.3.7.1-1 on PCell or each of activated SCell(s),
provided that:

- thereiscontinuous DL data allocation,

- noDRX cycleisused,

- no measurement gaps are configured,

- only one code word is transmitted in each subframe,

- no MBSFN subframes are configured in the PCell or each of activated SCell(s).

Table 8.1.2.3.7.1-1: Requirement on minimum number of ACK/NACKSs to transmit during
Tbasic_identify_CGI, inter-

TDD UL/DL configuration Minimum number of
for serving cell transmitted ACK/NACKs

0 (Note 1) 18

1 30

Note 1:  The applicability of this requirement is TBD.
Note 2:  The requirement for other TDD UL/DL
configuration is TBD.

8.1.2.3.7.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty istwice the TTI of the uplink DCCH. In case DRX is used, the ECGI
reporting may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additiona delay can be
expected.

8.1.2.3.8 E-UTRAN FDD-TDD inter frequency measurements using autonomous gaps

The requirements in this clause shall apply to UE supporting FDD and TDD.

8.1.2.38.1 Identification of a new CGI of E-UTRA TDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and
report the CGI when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gapsin
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both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 of
TS 36.331 [2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous
gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX is used or not, or whether
SCell(s) are configured or not, the UE shall be able to identify anew CGI of E-UTRA cell within:

T

identify CGl,inter — Tbasic_idemify_CGl,inter ms
Where

Thesic_identify_ca, inter = 150 Ms. Thisis the time period used in the above equation where the maximum allowed
time for the UE to identify anew CGI of E-UTRA cell is defined, provided that the E-UTRA cell has been
aready identified by the UE.

A cell shall be considered identifiable following conditions are fulfilled:
- RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RP and SCH Es/lot according to Annex B.2.4 for a corresponding Band.

The MIB of an E-UTRA cell whose CGl isidentified shall be considered decodable by the UE provided the PBCH
demodulation requirements are met according to [5].

The requirement for identifying anew CGI of an E-UTRA cell within Tyasic identify_coi,inter 1S @pplicable when no DRX is
used as well as when all the DRX cycles specified in TS 36.331 [2] are used.

Within the time, Tidenmy_cGLinter ms, over which the UE identifies the new CGI of E-UTRA cell, the UE shall have
more than 60 ACK/NACKs transmitted on PCell or each of activated SCell(s), provided that:

- thereiscontinuous DL data allocation,

- noDRX cycleisused,

- no measurement gaps are configured,

- only one code word is transmitted in each subframe,

- no MBSFN subframes are configured in the PCell or each of activated SCell(s).

8.1.2.3.8.2 ECGI Reporting Delay

The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI
of the uplink DCCH. The delay uncertainty istwice the TTI of the uplink DCCH. In case DRX is used, the ECGI
reporting may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additiona delay can be
expected.

8.1.2.4 Inter RAT measurements

8.1.24.1 E-UTRAN FDD — UTRAN FDD measurements

8.1.24.11 E-UTRAN FDD — UTRAN FDD measurements when no DRX is used
8.1.24.11.1 Identification of a new UTRA FDD cell

When explicit neighbour list is provided and no DRX is used, either measurement gaps are scheduled or the UE
supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable
cell belonging to the monitored set within

480

basic_identify UTRA_FDD ' T : NFreq ms
interl

T

identify, UTRA_FDD

=T,

A cell shall be considered detectable when
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- CPICH Ec/lo>-20dB,

- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be
expected.

8.1.24.1.1.1a Enhanced UTRA FDD cell identification requirements

When explicit neighbour list is provided and no DRX is used or when DRX cycle length < 40 ms, either measurement
gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able
to identify anew detectable cell belonging to the monitored set within Tigenify, ennanced UTRA_FDD:

480
Tidentify, enhanced_UTRA_FDD — (Tbas'c_identify_enhanced_UTRA_FDD e 480) NFreq ms
interl
A cell shall be considered detectable when:
- CPICH Ec/lo>-15dB,

- SCH_Ec/lo > -15 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additiona delay can be
expected.

8.1.2.4.1.1.2 UE UTRA FDD CPICH measurement capability

When measurement gaps are scheduled for UTRA FDD inter RAT measurements, or the UE supports capability of
conducting such measurements without gaps, the UE physical layer shall be capable of reporting measurements to
higher layers with measurement accuracy as specified in Clause 9.2 with measurement period given by

T =Max{ T T 480\
measuremert _UTRA_FDD — ax Measuremert_Period UTRA_FDD * ! basic_measuremert_ UTRA_FDD T " NFreq
interl

The UE shall be capable of performing UTRA FDD CPICH measurements for Xpasc measurementutra_rop 1 NtEr-frequency
cells per FDD frequency and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of Tyieasrement UTRA_FOD.

Xbas'c measurement UTRA_FDD =6

T Measurement_period UTRA_FDD = 480 ms. The period used for cal culating the measurement period T measurement UTRA_FDD
for UTRA FDD CPICH measurements.

Thesic_idenify_ uTRA_Fop = 300 Ms. Thisisthe time period used in the inter RAT equationin clause 8.1.2.4.1.1.1
where the maximum allowed time for the UE to identify anew UTRA FDD cell is defined.

Thesic_identify_enhanced UTRA_Fop = 60 Ms. Thisis the time period used in the inter RAT equation in
clause 8.1.2.4.1.1.1a where the maximum allowed time for the UE to identify a new UTRA FDD cell is defined.

Thesic messurement_ UTRA_Fop = 50 MS. Thisiis the time period used in the equation for defining the measurement
period for inter RAT CPICH measurements.

Nireq isdefined in clause 8.1.2.1.1 and T is defined in clause 8.1.2.1

8.1.24.1.1.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in clause 9.

8.1.24.1.14 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirementsin clause 9.

The UE shall not send any event triggered measurement reports, as long as the reporting criteriais not fulfilled.
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The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu 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
twicethe TTI of the uplink DCCH. 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 Tigenity, utra_FoD
defined in Clause 8.1.2.4.1.1.1 for the minimum requirements or Tigenity, enhanced UTRA_Fop defined in Clause 8.1.2.4.1.1.1a
for the enhanced requirementsWhen L 3 filtering is used or IDC autonomous denial is configured an additional delay
can be expected.

If acell which has been detectable at least for the time period Tigenity, utra_rop defined in clause 8.1.2.4.1.1.1 for the
minimum requirements of Tigeniy, enhanced_uTrRA_Fop defined in Clause 8.1.2.4.1.1.1afor the enhanced requirements and
then triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less
than T measurement uTRA_Fop defined in clause 8.1.2.4.1.1.2 provided the timing to that cell has not changed more than + 32
chips while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or
IDC autonomous denial is configured, an additional delay can be expected.

8.1.24.1.15 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
clause 9.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.4.1.1.4 Event Triggered Reporting.

8.1.24.1.2 E-UTRAN FDD — UTRAN FDD measurements when DRX is used

When explicit neighbour list is provided and DRX is used, either measurement gaps are scheduled or the UE supports
capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable cell
belonging to the neighbour cell list within Tigenify,utra_Fop 8 Shown in table 8.1.2.4.1.2-1

Table 8.1.2.4.1.2-1: Requirement to identify a newly detectable UTRA FDD cell

A cell shall be considered detectable provided following conditions are fulfilled: A cell shall be considered detectable

when

CPICH Ec/lo >-20 dB,

DRX Tidentity_ uTrA_rFoD (S) (DRX cycles)
cycle
length
(s)
Gap period = Gap period =
40 ms 80 ms
<0.04 Non DRX Non DRX
Requirements in Requirements in
clause 8.1.2.4.1.1 | clause 8.1.2.4.1.1
are applicable are applicable
0.064 2.56* Nfreq (40* 4.8* Nfreq (75*
Nfreq) Nfreq)
0.08 3.2* Nfreq (40* 4.8* Nfreq (60*
Nfreq) Nfreq)
0.128 3.2* Nfreq (25* | 4.8* Nfreq (37.5*
Nfreq) Nfreq)
0.16 3.2* Nfreq (20* 4.8* Nfreq (30*
Nfreq) Nfreq)
0.16<DRX- | Note (20* Nfreq) Note
cycles2.56 (20* Nfreq)
Note: Time depends upon the DRX cycle in use
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- SCH_Ec/lo>-17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additiona delay can be
expected.

The UE shall be capable of performing RSCP and Ec/lo measurements of at least 6 UTRA cells per UTRA FDD carrier
for up to 3UTRA FDD carriers and the UE physical layer shall be capable of reporting RSCP and Ec/l 0 measurements
to higher layers with the measurement period defined in table 8.1.2.3.1.2-2 when DRX is used, either measurement gaps
are scheduled or the UE supports capability of conducting such measurements without gaps.

Table 8.1.2.4.1.2-2: Requirement to measure UTRA FDD cells

DRX cycle Tmeasure_ UTRA_FDD (S) (DRX cycles)
length (s)
Gap period = Gap period =
40 ms 80 ms
<0.04 Non DRX Non DRX
Requirements in Requirements in
clause 8.1.2.4.1.1 | clause 8.1.2.4.1.1
are applicable are applicable
0.064 0.48* Nfreq (7.5* 0.8* Nireq
Nireq) (12.5* Nireq)
0.08 0.48* Nfreq 0. 8* Nfreq (10*
(6* Nfreq) Nfreq)
0.128 0.64* Nfreq 0. 8* Nireq (6.25*
(5* Nfreq) NfFGQ)
0.128<DRX- |  Note (5* Nfreq) Note (5* Nireq)
cycles2.56
Note: Time depends upon the DRX cycle in use

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.

8.1.24.121 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin clause 9.

8.1.24.1.2.2 Event Triggered Reporting

Reported measurements in event triggered measurement reports shall meet the requirementsin clause 9.
The UE shall not send any event triggered measurement reports, as long as the reporting criteriais not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu 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
twicethe TTI of the uplink DCCH. 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 L 3 filtering shall be less than Tigeniry,utra_FoD
defined in Clause 8.1.2.4.1.2. When L 3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.

If acell which has been detectable at least for the time period Tigenity, utra_rop defined in clause 8.1.2.4.1.2 and then
triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than
T measurement_UTRA_Fop defined in clause 8.1.2.4.1.2 provided the timing to that cell has not changed more than + 32 chips
while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC
autonomous denial is configured, an additional delay can be expected.

8.1.24.1.2.3 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
clause 9.
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Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.4.1.2.2 Event Triggered Reporting.

8.1.24.2 E-UTRAN TDD — UTRAN FDD measurements

The requirementsin clause 8.1.2.4.1 also apply for this section.

8.1.24.2.1 E-UTRAN TDD — UTRAN FDD measurements when no DRX is used
8.1.24.2.2 E-UTRAN TDD — UTRAN FDD measurements when DRX is used
8.1.2.4.3 E-UTRAN TDD — UTRAN TDD measurements

8.1.24.3.1 E-UTRAN TDD — UTRAN TDD measurements when no DRX is used
8.1.2.4.3.1.1 Identification of a new UTRA TDD cell

When explicit neighbour list is provided and no DRX is used, either measurement gaps are scheduled or the UE
supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable
cell belonging to the monitored set within

480
Tidentify, UTRA TDD — Max{SOOO, Tbas'cidentify UTRA_TDD : NFreq }ms

Ti nterl

A cell snall be considered detectable when
- P-CCPCH Ec/lo > -8 dB,
- DwPCH_Ec/lo>-5dB.
When L3 filtering is used an additional delay can be expected.

8.1.2.4.3.1.1a Enhanced UTRA TDD cell identification requirements

When explicit neighbour list is provided and no DRX is used or when DRX cycle length < 40 ms, either measurement
gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able
to identify a new detectable cell belonging to the monitored set within Tigenify, enhanced UTRA_TDD:

480
T entity, enhanced UTRA TDD = (Tbas'cfidentify7enhanced7UTRA7TDD : +480)- Nge mMS
interl

A cell shall be considered detectable when:
- P-CCPCH_Ec/lo>-6dB,
- DwPCH Ec/lo>-1dB

When L3 filtering is used an additional delay can be expected.

8.1.2.4.31.2 UE UTRA TDD P-CCPCH RSCP measurement capability

When measurement gaps are scheduled for UTRA TDD inter RAT measurements, or the UE supports capability of
conducting such measurements without gaps, the UE physical layer shall be capable of reporting measurements to
higher layers with measurement accuracy as specified in Clause 9.3 with measurement period given by

T =Max{T T 480
measuremert UTRA_TDD — ax Measuremert_Period UTRA_TDD * ' basic measuremert UTRA_TDD T " NEreg
interl
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The UE shall be capable of performing UTRA TDD P-CCPCH RSCP measurements for Xpasic measurementutra_TDD 1NEEr-
frequency cells per TDD frequency of the monitored set, and the UE physical layer shall be capable of reporting
measurements to higher layers with the measurement period of Teasurement UTRA_TDD.

Xbas'c measurementUTRA_TDD =6

T measurement_period UTRA_TDD = 480 Ms is the period used for calculating the measurement period T measurement UTRA_TDD
for UTRA TDD P-CCPCH RSCP measurements.

Thesic_identify_uTrA_TOD = 800 Msis the time period used in the inter RAT equation in clause 8.1.2.4.3.1.1 where the
maximum allowed time for the UE to identify anew UTRA TDD cell is defined.

Thesic_identify_enhanced UTRA_ToD = 80 Msisthe time period used in the inter RAT equation in clause 8.1.2.4.3.1.1a
where the maximum allowed time for the UE to identify anew UTRA TDD cell is defined.

Tesic messurement_UTRA_ToD = 50 MSis the time period used in the equation for defining the measurement period for
inter RAT P-CCPCH RSCP measurements.

Nireq IS defined in clause 8.1.2.1.1 and Ty is defined in clause 8.1.2.1

8.1.2.4.3.1.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin clause 9.

8.1.243.14 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirementsin clause 9.
The UE shall not send any event triggered measurement reports, as long as the reporting criteriais not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu 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
twicethe TTI of the uplink DCCH. 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 Tigenity, uTra_ToD
defined in Clause 8.1.2.4.3.1.1 for the minimum requirements or Tigenity, enhanced UTRA_ToD d€fined in Clause 8.1.2.4.3.1.1a
for the enhanced requirements. When L3 filtering is used or IDC autonomous denial is configured an additional delay
can be expected.

If acell which has been detectable at least for the time period Tigenity, utra_Top defined in clause 8.1.2.4.3.1.1 for the
minimum requirements and then triggers the measurement report as per TS 36.331 [2], the event triggered measurement
reporting delay shall be less than T neasurement uTrRA_ToD dEfined in clause 8.1.2.4.3.1.2 provided the timing to that cell has
not changed more than £ 10 chips while measurement gap has not been available and the L3 filter has not been used.
When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

8.1.2.4.3.15 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
clause 9.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.4.3.1.4 Event Triggered Reporting.

8.1.2.4.3.2 E-UTRAN TDD — UTRAN TDD measurements when DRX is used

When explicit neighbour list is provided and DRX is used, either measurement gaps are scheduled or the UE supports
capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable cell
belonging to the neighbour cell list within Tigenity,utra_Top 8S ShOWN in table 8.1.2.4.3.2-1
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Table 8.1.2.4.3.2-1: Requirement to identify a newly detectable UTRA TDD cell

DRX cycle Tidentify UTRA TDD (s) (DRX C.yC|ES)
length (s) Gap period =40 | Gap period =80
ms ms
<0.32 Non DRX Non DRX
Requirements in Requirements in
clause 8.1.2.4.3.1 | clause 8.1.2.4.3.1
are applicable are applicable
0.32<DRX- Note (20* Nfreq) Note (25* Nfreq)
cycle<0.512
0.512<DRX- | Note (20* Nfreq) Note
cycles2.56 (20* Nfreq)
Note: Time depends upon the DRX cycle in use

A cell shal be considered detectable provided following conditions are fulfilled: A cell shall be considered detectable
when

- P-CCPCH Ec/lo > -8 dB,
- DwPCH_Ec/lo>-5dB.
When L3 filtering is used an additional delay can be expected.

The UE shall be capable of performing UTRA TDD P-CCPCH RSCP measurements of at least 6 UTRA cells per
UTRA TDD carrier for up to 3 UTRA TDD carriers and the UE physical layer shall be capable of reporting
measurements to higher layers with the measurement period defined in table 8.1.2.4.3.2-2 when DRX is used, either
measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps.

Table 8.1.2.4.3.2-2: Requirement to measure UTRA TDD cells

DRX CyC|e Tmeasure_UTRA_TDD (S) (DRX CyC|eS)
length (s)
Gap period =40 | Gap period =80
ms ms
<0.04 Non DRX Non DRX
Requirements in Requirements in
clause 8.1.2.4.3.1 | clause 8.1.2.4.3.1
are applicable are applicable
0.064 0.48*Nfreq 0.8*Nfreq
(7.5*Nireq) (12.5*Nireq)
0.08 0.48*Nireq 0. 8*Nireq
(G*NfFGQ) (10*Nfreq)
0.128 0.64*Nfreq 0. 8*Nfreq
(S*Nfreq) (6.25*Nfreq)
0. 128<DRX- Note (5*Nfreq) Note (5*Nfreq)
cycles2.56
Note: Time depends upon the DRX cycle in use

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.

8.1.24321 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin clause 9.

8.1.2.4.3.2.2 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirementsin clause 9.
The UE shall not send any event triggered measurement reports, as long as the reporting criteriais not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until
the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement
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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
twicethe TTI of the uplink DCCH. 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 L 3 filtering shall be less than Tigenity, utra_ToD
defined in Clause 8.1.2.4.3.2 When L3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.

If acell which has been detectable at least for the time period Tigenity, utra_Top defined in clause 8.1.2.4.3.2 and then
triggers the measurement report as per TS 36.331 [2], the event triggered measurement reporting delay shall be less than
T measurement_uTRA_ToD J€fined in clause 8.1.2.4.3.2 provided the timing to that cell has not changed more than + 10 chips
while measurement gap has not been available and the L3 filter has not been used. When L3 filtering is used or IDC
autonomous denial is configured, an additional delay can be expected.

8.1.2.4.3.2.3 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.4.3.2.2 Event Triggered Reporting.

8.1.24.4 E-UTRAN FDD — UTRAN TDD measurements

The requirementsin clause 8.1.2.4.3 also apply for this section.
8.1.245 E-UTRAN FDD — GSM measurements

8.1.2.451 E-UTRAN FDD — GSM measurements when no DRX is used
The requirements in this clause apply only to UE supporting E-UTRAN FDD and GSM.
Measurements on GSM cells can be requested with BSIC verified.

In RRC_CONNECTED state when a supported measurement gap pattern sequence according to Table 8.1.2.1-1 is
configured by E-UTRAN, or the UE supports capability of conducting such measurements without gaps, the UE
shall continuously measure GSM cells, search for new GSM cells given in the monitored set and re-confirm the
BSIC for already detected cells.

8.1.245.1.1 GSM carrier RSSI

This measurement shall be based on measurement gaps allocated for GSM carrier RSSI measurement as described in
clause 8.1.2.1. A UE supporting GSM measurements shall measure minimum number of 10 GSM carrier RSS|
measurement samples (Ngsw carier Rss1) PEF Measurement gap. In RRC_CONNECTED state the measurement period,
T Measurement Period, s, TOr the GSM carrier RSSI measurement is Nieq*480 ms. The parameter Ny is defined in
clause8.1.2.1.1.

The UE shall meet the measurement accuracy requirements stated for RXLEV in [8], when the given measurement time
alowsthe UE to take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the
measurement period.

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period,
the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per
GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the
following measurement periods.

8.1.2.45.1.2 BSIC verification

M easurements on a GSM cell can be requested with BSIC verified. The UE shall be able to report the GSM cells with
BSIC verified for those cells where the verification of BSIC has been successful.
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The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

- Initial BSIC identification: Includes searching for the BSIC and decoding the BSIC for the first time when
there is no knowledge about the relative timing between the E-UTRAN FDD and GSM cells. The UE shall
trigger the initial BSIC identification within the available measurement gap pattern sequence. The
requirements for BSIC re-confirmation can be found in clause 8.1.2.4.5.1.2.1.

- BSIC re-confirmation: Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is
performed. The UE shall trigger the BSIC re-confirmation within the available measurement gap pattern. The
requirements for BSIC re-confirmation can be found in clause 8.1.2.4.5.1.2.2.

If the network requests measurements on a GSM cell the UE shall behave as follows:

- The UE shall perform GSM carrier RSSI measurements according to clause 8.1.2.4.5.1 when a measurement gap
pattern sequence is activated, or the UE supports capability of conducting such measurements without gaps.

The UE shall perform measurement reporting as defined in TS 36.331 [2].

- The UE shall perform BSIC identification. The UE shall use the most recently available GSM carrier RSS
measurement results for arranging GSM cellsin signal strength order for performing BSIC identification.

- TheUE shal perform BSIC re-confirmation on all the GSM cells that have been successfully identified.

- TheUE shal perform all configured event evaluation for event-triggered reporting after the BSIC has been
verified for aGSM cell. The UE shall use the most recently available GSM carrier RSSI measurement resultsin
event evaluation and event-triggered reporting.

- Event-triggered and periodic reports shall be triggered according to TS 36.331 [2].

The BSIC of aGSM cell is considered to be “verified” if the UE has decoded the SCH of the BCCH carrier and
identified the BSIC at least one time (initial BSIC identification). Once a GSM cell has been identified the BSIC shall
be re-confirmed at least once every 8* T e confirmasv Seconds. Otherwise the BSIC of the GSM cell is considered as " non-
verified". If a measurement gap pattern sequence is deactivated by the network after BSIC has been identified or
verified, the UE shall consider the BSIC as non-verified.

Tidenity,csw indicates the maximum time allowed for the UE to decode the unknown BSIC of the GSM cell in one GSM
BCCH carrier in theinitial BSIC identification procedure.

Treconfirmasw 1ndicates the maximum time allowed for the re-confirmation of the BSIC of one GSM cell inthe BSIC re-
confirmation procedure.

The UE shall be able to decode a BSIC within a measurement gap when the time difference between the middle of the
received GSM synchronisation burst at the UE and the middle of the effective measurement gap is within the limits
specified in table 8.1.2.4.5.1.2-1.

Table 8.1.2.4.5.1.2-1: The gap length and maximum time difference for BSIC verification

Gap length Maximum time difference [us]
[ms]
6 + 2350 ps

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [9].
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8.1.245.1.2.1 Initial BSIC identification

This measurement shall be based on the measurement gaps used for Initial BSIC identification as described in
clause 8.1.2.4.5.1.2.

The UE shall continuously attempt to decode the BSIC of SCH on the BCCH carrier of the 8 strongest BCCH carriers
of the GSM cellsindicated in the Inter-RAT cell info list. The UE shall give priority for BSIC decoding attemptsin
decreasing signal strength order to BCCH carriers with unknown BSIC. The strongest BCCH carrier is defined as the
BCCH carrier having the highest measured GSM carrier RSS! value.

If the BSIC of the GSM BCCH carrier has been successfully decoded the UE shall immediately continue BSIC
identification with the next GSM BCCH carrier, in signal strength order, with unknown BSIC. The GSM cell for which
the BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

If the UE has not successfully decoded the BSIC of the GSM BCCH carrier within Tigenity,csm M8, the UE shall abort the
BSIC identification attempts for that GSM BCCH carrier. The UE shall continue to try to perform BSIC identification
of the next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the BSIC identification
failed shall not be re-considered for BSIC identification until BSIC identification attempts have been made for all the
rest of the 8 strongest GSM BCCH carriers in the monitored set with unknown BSIC.

Tidenity,cav Values are given for a set of reference gap patternsin table 8.1.2.4.5.1.2.1-1. The requirements in the table
represent the time required to guarantee at least two attempts to decode the BSIC for one GSM BCCH carrier. If inter-
frequency RSTD measurements are configured and the UE requires measurement gaps for performing such
measurements, then Tigenity,csv Shall be based on the 80ms gap configuration.

Table 8.1.2.4.5.1.2.1-1

Nurc?fber Tidentify.gsm(MS) T reconfirm gsm(MS)
carriers
other 40ms gap 80ms gap 40ms gap 80ms gap
than configuration configuration configuration | configuration
GSM (ID0) (ID 1) (ID 0) (ID 1)
0 2160 5280 1920 5040
1 5280 21760 5040 17280
2 5280 31680 5040 29280
No No
3 19440 requirement 13320 requirement
No No
4 31680 requirement 29280 requirement
No No
5 31680 requirement 29280 requirement
8.1.2.451.2.2 BSIC re-confirmation

The UE shall maintain the timing information of up to 8 identified GSM cells. Initial timing information is obtained
from theinitial BSIC identification. The timing information shall be updated every time the BSIC is decoded.

For each measurement gap used for GSM BSIC reconfirmation as described in clause 8.1.2.4.5.1.2, the UE shall
attempt to decode the BSIC falling within the measurement gap according to table 8.1.2.4.5.1.2.1-1. If more than one
BSIC can be decoded within the same measurement gap, priority shall be given to the least recently decoded BSIC. If
inter-frequency RSTD measurements are configured and the UE requires measurement gaps for performing such
measurements, then Treconfirm,csm Shall be based on the 80ms gap configuration.

If the UE failsto decode the BSIC after two successive attempts or if the UE has not been able to re-confirm the BSIC
for aGSM cell within T econfirmasv Seconds, the UE shall abort the BSIC re-confirmation attempts for that GSM cell.
The GSM cdll shall be treated as a new GSM cell with unidentified BSIC and the GSM cell shall be moved to the initia
BSIC identification procedure, see clause 8.1.2.4.5.1.2.1.
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8.1.2.45.1.2a Enhanced BSIC verification

In addition to the BSIC verification requirementsin clause 8.1.2.4.5.1.2, when the UE receives the GSM cell at levels
down to 10 dB + the reference sensitivity level or reference interference levels as specified in [9] the BSIC
identification requirement in table 8.1.2.4.5.1.2a-1 applies. The BSIC verification requirementsintable 8.1.2.4.5.1.2a-1
shall apply when no DRX is used or when DRX cycle length <40 ms.

Table 8.1.2.4.5.1.2a-1

Tenhanced_identify,gsm(MS) Tenhanced_reconfirm,gsm(MS)
40ms gap
40ms gap configuration
configuration when
when interfrequency
interfrequency RSTD
RSTD measurement
measurement is also
is also configured
configured and and the UE
Number the UE requires requires
measurement measurement
carriers gaps for gaps for
other 40ms gap performing 40ms gap performing
than configuration such configuration such
GSM (ID 0) measurements (ID 0) measurements
0 1320 2160 1080 1920

8.1.2.451.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin clause 9.

8.1.2.4514 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirementsin clause 9.
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.

The event triggered reporting delay requirement is valid when the UE for each GSM carrier in the monitored set can
take the required number of samples during the measurement period T yeasirement Period, v (Se€ clause 8.1.2.4.5.1).

The event triggered measurement reporting delay for a GSM cell with verified BSIC , measured without L3 filtering
shall be less than 2* Tyeasurement Period, gsv, WHEr€ Tveasurement period, asm 1S defined in clause 8.1.2.4.5.1. When L3 filtering is
used or IDC autonomous denia is configured an additional delay can be expected.

8.1.2.451.5 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
clause 9.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.4.5.1.4 Event Triggered Reporting.

8.1.2.45.2 E-UTRAN FDD — GSM measurements when DRX is used
The requirements in this clause apply only to UE supporting E-UTRAN FDD and GSM.

Measurements on GSM cells can be requested with BSIC verified.
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In RRC_CONNECTED state when a supported measurement gap pattern sequence according to Table 8.1.2.1-1is
configured by E-UTRAN, or the UE supports capability of conducting such measurements without gaps, the UE
shall continuously measure GSM cells, search for new GSM cells given in the monitored set and re-confirm the
BSIC for already detected cells. During DRX periods the UE may use other periods of time outside the specified
measurement gap patterns. The UE is not required to make measurements of GSM cells during DRX periodsif a
measurement gap pattern has not been configured, unless the UE supports capability of conducting such
measurements without gaps.

8.1.245.2.1 GSM carrier RSSI

This measurement shall be based on measurement gaps allocated for GSM carrier RSSI measurement as described in
clause 8.1.2.1. A UE supporting GSM measurements shall measure minimum number of 10 GSM carrier RSS|
measurement samples (Ngsu carier Rss1) PEF DRX cycle. In RRC_CONNECTED state the measurement period,

T Measurement Period, s, TOr the GSM carrier RSSI measurement is shown in table 8.1.2.4.5.2.1-1. The parameter Ny iS
defined in clause 8.1.2.1.1.

Table 8.1.2.4.5.2.1-1: GSM measurement period for large DRX

DRX cycle length (s) Tmeasure.csm (S) (DRX cycles)
<0.064 Non DRX Requirements are
applicable
0.064<DRX-cycles Note (6*Nfreq)
0.08
0.08<DRX-cycles 2.56 Note (5*Nireq)
Note: Time depends upon the DRX cycle in use

The UE shall meet the measurement accuracy requirements stated for RXLEV in [8], when the given measurement time
alowsthe UE to take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the
measurement period.

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period,
the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per
GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the
following measurement periods.

8.1.2.45.2.2 BSIC verification

Measurements on a GSM cell can be requested with BSIC verified. The UE shall be able to report the GSM cells with
BSIC verified for those cells where the verification of BSIC has been successful.

The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

- Initial BSIC identification: Includes searching for the BSIC and decoding the BSIC for the first time when
there is no knowledge about the relative timing between the E-UTRAN FDD and GSM cells.

- BSIC re-confirmation: Tracking and decoding the BSIC of a GSM cell after initial BSIC identificationis
performed. The UE shall trigger the BSIC re-confirmation within the available measurement gap pattern

If the network requests measurements on a GSM cell, the UE shall behave as follows:

- TheUE shal perform GSM carrier RSS|I measurements according to clause 8.1.2.4.5.2.1 when a measurement
gap pattern sequence is activated, or the UE supports capability of conducting such measurements without gaps.

The UE shall perform measurement reporting as defined in TS 36.331 [2].

- TheUE shall perform BSIC identification. The UE shall use the most recently available GSM carrier RSS|
measurement results for arranging GSM cellsin signal strength order for performing BSIC identification.

- TheUE shal perform BSIC re-confirmation on all the GSM cells that have been successfully identified.

- The UE shall perform al configured event evaluation for event-triggered reporting after the BSIC has been
verified for aGSM cell. The UE shall use the most recently available GSM carrier RSSI measurement resultsin
event evaluation and event-triggered reporting.
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- Event-triggered and periodic reports shall be triggered according to TS 36.331 [2].

The BSIC of aGSM cell is considered to be “verified” if the UE has decoded the SCH of the BCCH carrier and
identified the BSIC at least onetime (initial BSIC identification). Once a GSM cell has been identified the BSIC shall
be re-confirmed at |east once every 30 seconds. Otherwise the BSIC of the GSM cell is considered as "non-verified".

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [9].

8.1.2.45221 Initial BSIC identification
This measurement shall be made on GSM cells that are requested with BSIC verified.

For DRX cycle length < 40 ms, theinitial GSM BSIC identification requirements corresponding to the non DRX
requirements as specified in clause 8.1.2.4.5.1.2.1 shall apply.

For DRX cycle length > 40 ms, the UE shall make at |east one attempt every Niq* 30s to decode the BSIC of SCH on
the BCCH carrier of the 8 strongest BCCH carriers of the GSM cellsindicated in the Inter-RAT cell info list. If the UE
has not successfully decoded the BSIC of the GSM BCCH carrier within Ny* 60 s, the UE shall abort the BSIC
identification attempts for that GSM BCCH carrier. The UE shall give priority for BSIC decoding attemptsin
decreasing signal strength order to BCCH carriers with unknown BSIC. The strongest BCCH carrier is defined as the
BCCH carrier having the highest measured GSM carrier RSSI value. The parameter Ny is defined in clause 8.1.2.1.1.

If the BSIC of the GSM BCCH carrier has been successfully decoded the UE shall continue BSIC identification with
the next GSM BCCH carrier, in signal strength order, with unknown BSIC. The GSM cell for which the BSIC has been
successfully identified shall be moved to the BSIC re-confirmation procedure.

8.1.2.4522.2 BSIC re-confirmation

The UE shall maintain the timing information of up to 8 identified GSM cells. Initial timing information is obtained
from theinitial BSIC identification. The timing information shall be updated every time the BSIC is decoded.

For DRX cycle length < 40 ms, the GSM BSI C re-conformation requirements corresponding to the non DRX
requirements as specified in clause 8.1.2.4.5.1.2.2 shall apply.

For DRX cycle length > 40 ms, at least every Nyo* 30 seconds, the UE shall attempt to decode the BSIC of each
identified GSM cell.If the UE fails to decode the BSIC after two successive attempts or if the UE has not been able to
re-confirm the BSIC for a GSM cell within Ny* 60 seconds, the UE shall abort the BSIC re-confirmation attempts for
that GSM cell. The GSM cell shall be treated as a new GSM cell with unidentified BSIC and the GSM cell shall be
moved to the initial BSIC identification procedure, see clause 8.1.2.4.5.2.2.1. The parameter Ny is defined in
clause8.1.2.1.1.

8.1.2.4523 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin clause 9.

8.1.2.4524 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirementsin clause 9.
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.

The event triggered reporting delay requirement is valid when the UE for each GSM carrier in the monitored set can
take the required number of samples during the measurement period T yveasirement Period, sm (Se€ Clause 8.1.2.4.5.2.1).

The event triggered measurement reporting delay for a GSM cell with verified BSIC , measured without L 3 filtering
shall be less than 2* Tyeasurement Period, gsm» WNEr€ Tveasurement period, asm 1S defined in clause 8.1.2.4.5.2.1. When L3 filtering
isused or IDC autonomous denial is configured an additional delay can be expected.
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8.1.2.45.25 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.4.5.2.4 Event Triggered Reporting.

8.1.2.4.6 E-UTRAN TDD — GSM measurements

The requirementsin clause 8.1.2.4.5 also apply for this section.
8.1.2.4.7 E-UTRAN FDD — UTRAN FDD measurements for SON

8.1.24.7.1 Identification of a new UTRA FDD cell for SON

No explicit neighbour list is provided to the UE for identifying a UTRA cell for SON. The UE shall identify and report
only the strongest cell when requested by the network for the purpose of SON.

8.1.24.7.1.1 Requirements when no DRX is used

When no DRX is used, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify a new cell within:

480

basic_identify UTRA_FDD 'Tinterl' Freq

T

identify, UTRA_FDD — T ms

Tasic_identify UTRA_Fop = 300 ms. This is the time period used in the above equation where the maximum allowed time
for the UE to identify anew UTRA FDD cell is defined.
A cell shall be considered identifiable following conditions are fulfilled:
- CPICH Ec/lo>-20dB,

- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be
expected.

If the UE is unable to identify the UTRA cell for SON within 8* Tigenity, utra_roo MS, the UE may stop searching UTRA
cellsfor SON.

8.1.24.7.1.2 Requirements when DRX is used

When DRX is used, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify anew cell within Tigeniry, utra_Fop @S defined in table
8.1.24.7.1.2-1.
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Table 8.1.2.4.7.1.2-1: Requirement to identify a new UTRA FDD cell for SON

DRX cycle length (s) Tidentity, uTRA_FOD (S) (DRX cycles)
Gap period =40 ms Gap period = 80 ms
<0.04 Non DRX Requirements | Non DRX Requirements
in clause 8.1.2.4.7.1.1are | inclause 8.1.2.4.7.1.1 are
applicable applicable
0.04<DRX cycle<0.08 | Note (45* Nfeq) Note (95* Nireq)
0.128 3.84* Ntreq (30* Nireq) 8.0* Nireq (62.5* Nireq)
0.16 4.0* Ntreq (25* Nireq) 8.0* Nireq (50* Nireq)
0.256 6.4* Nireq (25* Nireq) 8.96* Nfreq (35* Nireq)
0.32 8% Nireq (25* Nireq) 8.96* Nireq (28* Nireq)
0.32<DRX cycles2.56 | Note (25* Nfreq) Note (25* Nreq)

Note: Time depends upon the DRX cycle in use

A cell shall be considered identifiable provided following conditions are fulfilled:
- CPICH Ec/lo>-20dB,

- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be
expected.

If the UE is unable to identify the UTRA cell for SON within 8* Tigenity, utra_rop SECONdS, the UE may stop searching
UTRA cells for SON; Tigenity, utra_rop iS defined in table 8.1.2.4.7.1.2-1.

8.1.24.7.1.3 Reporting Delay

The UE shall not report the physical cell identity of an identifiable cell for SON aslong as the reporting criteria are not
fulfilled.

The reporting delay is defined as the time between the identification of the strongest cell for SON until the UE startsto
transmit its physical cell identity over the Uu interface. This requirement assumes that the reporting of the physical cell
identity is not delayed by other RRC signalling on the DCCH. This reporting delay excludes a delay uncertainty
resulted when inserting the physical cell identity of the strongest cell for SON to the TTI of the uplink DCCH. The
delay uncertainty istwice the TTI of the uplink DCCH. This reporting delay excludes any delay caused by
unavailability of UL resources for UE sending the physical cell identity of the strongest cell for SON.

The reporting delay of the physical cell identity of the strongest cell for SON without L3 filtering shall be less than
Tidentity, utra_rop defined in clause 8.1.2.4.7.1.1 and in clause 8.1.2.4.7.1.2 for non DRX and DRX cases respectively.
When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

8.1.2.4.8 E-UTRAN TDD — UTRAN FDD measurements for SON

The requirementsin clause 8.1.2.4.7 also apply for this section.

8.1.2.4.9 E-UTRAN FDD — cdma2000 1xRTT measurements

UE shall perform cdma2000 1xXRTT measurements according to the procedure defined in [15] on the cdma2000 1xRTT
neighbor cellsindicated by the serving eNode B. If measurement gaps are required, the UE shall perform cdma2000
IXRTT measurements only during the measurement gaps configured by the serving eNode B.

8.1.2.4.9.1A E-UTRAN FDD — cdma2000 1xRTT measurements when no DRX is used

When measurement gaps are scheduled for CDMA2000 IXRTT inter RAT measurements, or the UE supports capability
of conducting such measurements without gaps, the UE physical layer shall be capable of reporting CDMA2000 1xRTT
Pilot Strength measurements to higher layers with measurement accuracy as specified in Clause 9.5, corresponding to a
90% measurement success rate, with measurement period given by

T, =T, N S

measuremert_ CDMA2000_1x basic_ measuremert_ CDMA2000_1x : Freq : gap
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where Tyasic messurement comazooo 1x = 100 ms and the measurement gap specific scale factor Sy, is based on the
measurement gap pattern in use as defined in Table 8.1.2.4.9.1-1. If inter-frequency RSTD measurements are
configured and the UE requires measurement gaps for performing such measurements, then Sy, shall be based to the
Gap Pattern Id 1.

Table 8.1.2.4.9.1-1: Gap Pattern Specific Scale Factor

Gap Pattern Id Sgap
0 32/3
1 64/3
8.1.249.1 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirementsin clause 9.

The measurement reporting delay of each periodic report is defined as the time between the end of the last measurement
period and the moment when the UE starts to transmit the measurement report over the Uu interface. This delay shall be
less than T4y, defined in [15] for each periodic report. This measurement reporting delay excludes adelay whichis
caused by the unavailahility of the uplink resources for the UE to send the measurement report.

8.1.2.4.10 E-UTRAN TDD — cdma2000 1xRTT measurements

The requirementsin clause 8.1.2.4.9 also apply for this section.

8.1.2.4.11 E-UTRAN FDD — HRPD measurements

UE shall perform HRPD measurements according to the procedure defined in [11] on the HRPD neighbor cells
indicated by the serving eNode B. If measurement gaps are required, the UE shall perform HRPD measurements only
during the measurement gaps configured by the serving eNode B.

8.1.2.4.12 E-UTRAN TDD — HRPD measurements

The requirementsin clause 8.1.2.4.11 also apply for this section.
8.1.2.4.13 E-UTRAN TDD — UTRAN TDD measurements for SON

8.1.2.4.13.1 Identification of a new UTRA TDD cell for SON

No explicit neighbour list is provided to the UE for identifying a UTRA TDD cell for SON. The UE shall identify and
report only the strongest cell when requested by the network for the purpose of SON.

8.1.24.131.1 Requirements when no DRX is used

When no DRX is used, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify a new cell within:

480

basic_identify UTRA_TDD T
interl

T

identify, UTRA_TDD — T -N ms

Freq

Thasic_idenify uTRa_TDD = 800 Ms. Thisis the time period used in the above equation where the maximum allowed time
for the UE to identify anew UTRA TDD cell is defined.

A cell shall be considered identifiable following conditions are fulfilled:
- P-CCPCH Ec/lo >-8dB,
- DwPCH_Ec/lo>-5dB.

When L3 filtering is used an additional delay can be expected.
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If the UE is unable to identify the UTRA TDD cell for SON within 8* Tigenity, utra_top MS, the UE may stop searching
UTRA TDD cellsfor SON.

8.1.2.4.13.1.2 Requirements when DRX is used

When DRX is used, either measurement gaps are scheduled or the UE supports capability of conducting such
measurements without gaps, the UE shall be able to identify anew cell within Tigenity, utra_ToD 85 defined in table
8.1.24.13.1.2-1.

Table 8.1.2.4.13.1.2-1: Requirement to identify a new UTRA TDD cell for SON

DRX cycle length (s) Tidentify, utrA_TOD (S) (DRX cycles)

Gap period =40 ms

Gap period = 80 ms

<0.16

Non DRX Requirements
in clause 8.1.2.4.3.1 are

Non DRX Requirements
in clause 8.1.2.4.3.1 are

applicable
Note (25* Nieq)
Note (25* Nireq)

applicable
Note (50* Nieq)
Note (45* Nireq)

0.16<DRX cycles0.256
0.256<DRX
cycle<0.32

0.32<DRX cycle<2.56 | Note (25* Nreq) Note (25* Ntreq)

Note: Time depends upon the DRX cycle in use

A cell shall be considered identifiable provided following conditions are fulfilled:
- P-CCPCH Ec/lo > -8 dB,
- DwPCH_Ec/lo>-5dB.
When L3 filtering is used an additional delay can be expected.

If the UE is unable to identify the UTRA TDD cell for SON within 8* Tigenity, utra_top SECONdS, the UE may stop
searching UTRA TDD cellsfor SON; Tigeniry, utra_top iS defined in table 8.1.2.4.13.1.2-1.

8.1.2.4.13.1.3 Reporting Delay

The UE shall not report the physical cell identity of an identifiable cell for SON aslong as the reporting criteria are not
fulfilled.

The reporting delay is defined as the time between the identification of the strongest cell for SON until the UE startsto
transmit its physical cell identity over the Uu interface. This requirement assumes that the reporting of the physical cell
identity is not delayed by other RRC signalling on the DCCH. This reporting delay excludes a delay uncertainty
resulted when inserting the physical cell identity of the strongest cell for SON to the TTI of the uplink DCCH. The
delay uncertainty istwice the TTI of the uplink DCCH. This reporting delay excludes any delay caused by
unavailability of UL resources for UE sending the physical cell identity of the strongest cell for SON.

The reporting delay of the physical cell identity of the strongest cell for SON without L3 filtering shall be less than
Tidentity, uTra_toD defined in clause 8.1.2.4.13.1.1 and in clause 8.1.2.4.13.1.2 for non DRX and DRX cases respectively.
When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

8.1.2.4.14 E-UTRAN FDD — UTRAN TDD measurements for SON

The requirementsin clause 8.1.2.4.13 a so apply for this section.

8.1.2.4.15 E-UTRAN FDD — cdma2000 1xRTT measurements for SON ANR

8.1.2.4.15.1 Identification of a new cdma2000 1xXRTT cell for SON ANR

No explicit neighbour list is provided to the UE for identifying a cdma2000 1xRTT cell for SON ANR. The UE shall
identify and report only the strongest cell when requested by the network for the purpose of SON ANR.
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8.1.24.15.1.1 Requirement when no DRX is used

When measurement gaps are scheduled for CDMA2000 1xRTT inter RAT measurements, or the UE supports capability
of conducting such measurements without gaps, the UE physical layer shall be capable of reporting CDMA2000 IXRTT
Pilot Strength measurements to higher layers with measurement accuracy as specified in Clause 9.5, corresponding to a
90% measurement success rate, with measurement period given by

T =T,

N S

measuremert_ CDMA2000_1x basic_ measuremert_ CDMA2000_1x : Freq : gap

where Tyasic messurement_comazooo_1x = 100 ms and the measurement gap specific scale factor Sy, is based on the
measurement gap pattern in use as defined in Table 8.1.2.4.15.1.1-1. If inter-frequency RSTD measurements are
configured and the UE requires measurement gaps for performing such measurements, then Sy, shall be based to the
Gap Pattern Id 1.

Table 8.1.2.4.15.1.1-1: Gap Pattern Specific Scale Factor

Gap Pattern Id Sgap
0 32/3
1 64/3

If the UE is unable to identify the CDMA2000 IXRTT cell for SON ANR within [TBD] ms, the UE may stop searching
CDMAZ2000 IXRTT cellsfor SON ANR.

8.1.2.4.15.1.2 Reporting Delay

The UE shall not report the physical cell identity of anidentifiable cell for SON ANR as long as the reporting criteria
are not fulfilled.

The reporting delay is defined as the time between the identification of the strongest cell for SON ANR until the UE
starts to transmit its physical cell identity over the Uu interface. This delay shall be lessthan Ty, defined in [15]. This
measurement reporting delay excludes a delay which is caused by the unavailability of the uplink resources for the UE
to send the measurement report.

8.1.2.4.16 E-UTRAN TDD — cdma2000 1xRTT measurements for SON ANR

The requirementsin clause 8.1.2.4.15 also apply for this section.

8.1.2.4.17 E-UTRAN FDD-UTRAN FDD measurements with autonomous gaps
The requirementsin this clause apply only to UE supporting E-UTRA FDD and UTRA FDD.

8.1.24.17.1 Identification of a new CGI of UTRA FDD cell with autonomous gaps

No explicit neighbour list is provided to the UE for identifying a new CGI of UTRA FDD cell. The UE shall identify
and report the CGl when requested by the network for the purpose of ‘reportCGI’. The UE may make autonomous gaps
in both downlink reception and uplink transmission for decoding SFN and receiving UTRAN MIB and SIB3 messages
according to clause 5.5.3.1 of TS 36.331 [2]. Note that a UE is not required to use autonomous gap if si-RequestForHO
is set to false. If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether
DRX is used or not, the UE shall be able to identify a new CGI of UTRA FDD cell within:

Tidentity_ca1, utran Fop = 630 + 40*SIB3_REP ms

where SIB3_REP is the repetition period at which the UTRAN cell schedules SIB3 blocks in units of frames specified
in TS 25.331[7] , provided that the UTRAN cell has been aready identified by the UE.

This requirement is applicable for UTRA FDD target cell configurations where the information required to make the Sl
report can be determined from the MIB and SIB3 alone, and MIB and SIB3 are not segmented into multiple TTIs.
Additionally, for the requirement to be applicable, the reception conditions shall be such that the system frame number
of thetarget UTRA FDD cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts.

According to the reception conditions:
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A cell shall be considered identifiable following conditions are fulfilled:
- CPICH Ec/lo>-20dB,

- SCH_Ec/lo>-17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be
expected.The system frame number, the MIB and SIB3 of the target cell shall be considered decodable provided
the BCH demodul ation requirements are met according to [29].

The requirement for identifying anew CGI of an UTRA FDD cell within Tigenity cal, utran eop 1S 8pplicable when no
DRX isused as well aswhen all the DRX cycles specified in TS 36.331 [2] are used.

8.1.2.4.17.2 CGI Reporting Delay

The CGlI reporting delay occurs due to the delay uncertainty when inserting the CGl measurement report to the TTI of
the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. In case DRX is used, the CGI reporting
may be delayed until the next DRX cycle. If IDC autonomous denial is configured, an additional delay can be expected.

8.1.2.4.18 E-UTRAN TDD-UTRAN FDD measurements with autonomous gaps
The requirements in this clause apply only to UE supporting E-UTRA TDD and UTRA FDD.

8.1.2.4.181 Identification of a new CGI of UTRA FDD cell with autonomous gaps

The requirementsin clause 8.1.2.4.17.1 also apply for this section.

8.1.2.4.18.2 CGI Reporting Delay

The requirementsin clause 8.1.2.4.17.2 also apply for this section.

8.1.2.5 E-UTRAN OTDOA Intra-Frequency RSTD Measurements

All intra-frequency RSTD measurement requirements specified in Sections 8.1.2.5.1 and 8.1.2.5.2 shall apply without
DRX aswell asfor all the DRX cycles specified in TS 36.331 [2].

8.1.2.5.1 E-UTRAN FDD Intra-Frequency OTDOA Measurements

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 intra-frequency RSTD, specified in TS 36.214 [4], for at |east n=16 cells,
including the reference cell, on the same carrier frequency f1 as that of the reference cell within

T st InrarreqroD, E-UTRAN TS @S Given below (see also Figure 8.1.2.5.1-1):
TRSI'DIntraFreqFDD, E-UTRAN — !PRS (M '1) +A ms )

where

Trsto inrarreqrop, -UTRan 1S the total time for detecting and measuring at least n cells,

Tors isthe cell-specific positioning subframe configuration period as defined in TS 36.211 [16],

M isthe number of PRS positioning occasions as defined in Table 8.1.2.5.1-1, where each PRS positioning occasion
comprises of Npps (1< N prg <6) consecutive downlink positioning subframes defined in TS 36.211 [16], and

n
A =160- [W—‘ ms is the measurement time for a single PRS positioning occasion which includes the sampling time

and the processing time.
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Table 8.1.2.5.1-1: Number of PRS positioning occasions within Trgrp yarreqrop, £-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpeg f1 Mo f1and f2 "
160 ms 16 32
>160 ms 8 16

Note 1: When only intra-frequency RSTD measurements are performed over cells belonging to the
serving FDD carrier frequency f1.

Note 2: When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells
belonging to the serving FDD carrier frequency f1 and one inter-frequency carrier frequency f2,
respectively.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cellsi out of at
least (n-1) neighbor cells within TRSTD“mFreqFDll E.UTRAN Provided:

(PRS ES / Iot)r « -6 dB for all Frequency Bands for the reference cell,
(PRS IAES/ Iot)i >-13 dB for all Frequency Bands for neighbour cell i,

- - M
(PRS E./ IOt)ref and (PRSES/ IO'[)I conditions apply for all subframes of at least L = > PRS positioning

occasions,
PRP 1,2|ssm according to Annex B.2.5 for a corresponding Band

PRS ES /ot isdefined as the ratio of the average received energy per PRS RE during the useful part of the symbol to

the average received power spectral density of the total noise and interference for this RE, where the ratio is measured
over all REswhich carry PRS.

Thetime Tegrp yarreqrop, E-utran Starts from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestL ocationl nformation message and the OTDOA assistance datain the OTDOA-
ProvideAssistanceData message as specified in TS 36.355 [24], are delivered to the physical layer of the UE as
illustrated in Figure 8.1.2.5.1-1.

The RSTD measurement accuracy for all measured neighbor cellsi shall be fulfilled according to the accuracy as
specified in the sub-clause 9.1.10.1.

If the intra-frequency handover occurs while intra-frequency RSTD measurements are being performed then the UE

shall complete the ongoing OTDOA measurement session. The UE shall also meet the intra-frequency OTDOA
measurement and accuracy requirements. However in this case the RSTD measurement period

(Trsmo IntraFreqFDD, E-UTRAN, Ho ) Shall be according to the following expression:

TRSTD IntraFregFDD, E-UTRAN, HO = TRSTD IntraFregFDD, E-UTRAN +Kx TPRS + THO ms,

where:

K is the number of times the intra-frequency handover occurs during Tesrp jrarreqroD, E-UTRAN, HO -

T,,oisthe time during which the intra-frequency RSTD measurement may not be possible due to intra-frequency
handover; it can be up to 45 ms.
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Figure 8.1.2.5.1-1. lllustration of the RSTD reporting time requirement in an FDD system.

Furthermore, due to the intra-frequency handover the UE shall meet the RSTD measurement accuracy for a PRS
bandwidth which is not larger than the minimum channel bandwidth of al the PCells during the RSTD measurement
period.

8.1.251.1 RSTD Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other L PP 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 any delay caused
by no UL resources for UE to send the measurement report.

8.1.2.5.2 E-UTRAN TDD Intra-Frequency OTDOA Measurements

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 intra-frequency RSTD, specified in TS 36.214 [4], for at least n=16 cells,
including the reference cell, on the same carrier frequency f1 as that of the reference cell within

Trso IntraFreqTDD, E-UTRAN S &S given below:

Trso IntraFreqTDD, E-UTRAN — Ters (M -1) +A ms
where

Trsmo IntraFreqTDD, E-UTRAN 1S the'total time for detecting and measuring at least n cells,

Tors isthe cell-specific positioning subframe configuration period as defined in TS 36.211 [16],

M isthe number of PRS positioning occasions as defined in Table 8.1.2.5.2-1, where a PRS positioning occasion is as
defined in Clause 8.1.2.5.1, and

n
A =160- [V—‘ ms is the measurement time for a single PRS positioning occasion which includes the sampling time

and the processing time.

Table 8.1.2.5.2-1: Number of PRS positioning occasions within TRSTDIntraFreqTDD, E-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg f1 ot f1and f2 "¢
160 ms 16 32
>160 ms 8 16

Note 1: When only intra-frequency RSTD measurements are performed over cells belonging to the
serving TDD carrier frequency f1.

Note 2: When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells
belonging to the serving TDD carrier frequency f1 and one inter-frequency carrier frequency 2
respectively.
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The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cellsi out of at
least (n-1) neighbor cells within TRSTDmtraFreqTDD,E_UTRAN provided:

(PRS ES / Iot)ref >-6 dB for all Frequency Bands for the reference cell,

(PRS ES/ Iot)i >-13 dB for al Frequency Bands for neighbour cell i,

(PRS ES / Iot)ref and (PRS ES/ Iot)i conditions apply for all subframes of at least L =% PRS positioning

occasions,
PRP 1,2|sm according to Annex B.2.5 for a corresponding Band

PRSE, /ot isasdefined in Clause 8.1.2.5.1.

Thetime Tegrp 1yarreqrop, e-uTran Starts from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestL ocationl nformation message and the OTDOA assistance datain the OTDOA-
ProvideAssistanceData message as specified in TS 36.355 [24], are delivered to the physical layer of the UE.

The RSTD measurement accuracy for all measured neighbor cellsi shall be fulfilled according to the accuracy as
specified in the sub-clause 9.1.10.1.

If the intra-frequency handover occurs while intra-frequency RSTD measurements are being performed then the UE
shall complete the ongoing OTDOA measurement session. The UE shall also meet the intra-frequency OTDOA
measurement and accuracy requirements. However in this case the RSTD measurement period

(Trsmo IntraFreqTDD, E-UTRAN, Ho ) Shall be according to the following expression:

TRSTD IntraFreqTDD, E-UTRAN, HO = TRSTD IntraFreqTDD, E-UTRAN +Kx TPRS + THO ms,

where:

K is the number of times the intra-frequency handover occurs during Tesrp jrarreqToD, E-UTRAN, HO »

T,,o isthetime during which the intra-frequency RSTD measurement may not be possible due to intra-frequency
handover; it can be up to 45 ms.
Furthermore, due to the intra-frequency handover the UE shall meet the RSTD measurement accuracy for a PRS

bandwidth which is not larger than the minimum channel bandwidth of al the PCells during the RSTD measurement
period.

The intra-frequency requirementsin this clause (8.1.2.5.2) shall apply for all TDD special subframe configurations
specified in TS 36.211 [16] and for the TDD uplink-downlink configurations as specified in Table 8.1.2.5.2-2.

Table 8.1.2.5.2-2: TDD uplink-downlink subframe configurations applicable for TDD intra-frequency
requirements

PRS Transmission Bandwidth [RB] Applicable TDD uplink-downlink configurations
6, 15 1,2,3 4and5
25, 50, 75, 100 0,1,2,34,5and6
Note: Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [16].

8.1.2521 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 TTlpccH. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.
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8.1.2.6 E-UTRAN Inter-Frequency OTDOA Measurements
All inter-frequency RSTD measurement requirements specified in Sections 8.1.2.6.1-8.1.2.6.4 shall apply, provided that
- the UE iscapable of inter-frequency RSTD measurements for OTDOA [24], and

- ether the measurement gap pattern ID # 0 specified in Clause 8.1.2.1 is used or the UE supports capability of
conducting inter-frequency measurements without gaps.

All inter-frequency RSTD measurement requirements specified in Sections 8.1.2.6.1-8.1.2.6.4 shall apply without DRX
aswell asfor al the DRX cycles specified in TS 36.331 [2].

8.1.2.6.1 E-UTRAN FDD-FDD Inter-Frequency OTDOA Measurements

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-frequency RSTD, specified in TS 36.214 [4], for at |east n=16 cells,

including the reference cell, within Trsrp InterFreqFDD, E-UTRAN S @S given below:
TrsTD InterFreqroD, E-UTRAN = TpRS ° (M-D+A ms

where

Trst interFreqrop, £-UTRAN IS the total time for detecting and measuring at least n cells,

Tors isthe the largest value of the cell-specific positioning subframe configuration period, defined in TS 36.211 [16],

among the measured n cellsincluding the reference cell,

M isthe number of PRS positioning occasions as defined in Table 8.1.2.6.1-1, where a PRS positioning occasion is as
defined in clause 8.1.2.5.1,

n
A =160- [W—‘ 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 carrier frequencies including a serving carrier frequency and one inter-frequency
carrier.

Table 8.1.2.6.1-1: Number of PRS positioning occasions within Tggrp yerrreqrop, £-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpeg f2 Notet f1 and f2 "¢
160 ms 16 32
>160 ms 8 16

Note 1: When inter-frequency RSTD measurements are performed over the reference cell and neighbour
cells, which belong to the FDD inter-frequency carrier frequency f2.

Note 2: When inter-frequency RSTD measurements are performed over the reference cell and the
neighbour cells, which belong to the serving FDD carrier frequency f1 and the FDD inter-frequency carrier
frequency f2 respectively.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cellsi out of at
least (n-1) neighbor cells within TRSTDlmHFreqFDDY E.UTRAN Provided:

(PRS ES / Iot)r « -6 dB for all Frequency Bands for the reference cell,
(PRS IAES/ Iot)i >-13 dB for all Frequency Bands for neighbour cell i,

- - M
(PRS E./ IOt)ref and (PRSES/ IO'[)I conditions apply for all subframes of at least L = > PRS positioning

occasions,
PRP 1,2|ssm according to Annex B.2.6 for a corresponding Band

ETSI



3GPP TS 36.133 version 12.5.0 Release 12 112 ETSI TS 136 133 V12.5.0 (2014-11)

PRSE, /ot isasdefined in Clause 8.1.2.5.1.

Thetime Trgrp | erreqrop, E-utran Starts from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA-RequestL ocationl nformation message and the OTDOA assistance datain the OTDOA-
ProvideAssistanceData message as specified in TS 36.355 [24], are delivered to the physical layer of the UE.

If the inter-frequency handover occurs while inter-frequency RSTD measurements are being performed, and the inter-
frequency carrier on which RSTD is measured becomes the new serving carrier frequency after the inter-frequency
handover, the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the inter-
frequency OTDOA measurement and accuracy reguirements. However in this case the RSTD measurement period

(Trsro interfreqrop, E-UTRAN, Ho ) Shall be according to the following expression:

TRSTD InterFreqFDD, E-UTRAN, HO = TRSTD InterFreqFDD, E-UTRAN + K ><-l-PRS + THO ms,

where:

K isthe number of times the inter-frequency handover occurs during Trerp InterFreqFDD, E-UTRAN, HO -
T, isthetime during which the inter-frequency RSTD measurement may not be possible due to inter-frequency
handover; it can be up to 45 ms.

The RSTD measurement accuracy for all measured neighbor cellsi shall be fulfilled according to the accuracy as
specified in the sub-clause 9.1.10.2.

Furthermore, due to the inter-frequency handover the UE shall meet the RSTD measurement accuracy for a PRS
bandwidth which is not larger than the minimum channel bandwidth of those PCells on whose carriers RSTD
measurement is performed during the RSTD measurement period.

8.1.2.6.1.1 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 TT1 of
the uplink DCCH. The delay uncertainty is: 2 X TTlpccH. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

8.1.2.6.2 E-UTRAN TDD-FDD Inter-Frequency OTDOA Measurements

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-frequency RSTD, specified in TS 36.214 [4], for at least n=16 cells,

: : T .

including the reference cell, within ~ RSTD InterfreqTDDFDD, E-UTRAN - g a5 given bel ow:
Tesmo InterFreqT DDFDD, E-UTRAN — Ters (M - +A ms

where

TrstD interrreqropFDD, E-UTRAN 1S the total time for detecting and measuring at least n cells,

Tors isthe largest value of the cell-specific positioning subframe configuration period, defined in TS 36.211 [16],
among the measured n cells including the reference cell,

M isthe number of PRS positioning occasions as defined in Table 8.1.2.6.2-1, where a PRS positioning occasion is as
defined in clause 8.1.2.5.1,

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
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the n cells are distributed on up to two carrier frequencies including a serving carrier frequency and one inter-frequency
carrier.

Table 8.1.2.6.2-1: Number of PRS positioning occasions within Trgrp | yerreqroorop, £-uTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpeg f2 Notet f1 and f2 "¢
160 ms 16 32
>160 ms 8 16

NOTE 1: When inter-frequency RSTD measurements are performed over the reference cell and
neighbour cells, which belong to the FDD inter-frequency carrier frequency f2.

NOTE 2: When inter-frequency RSTD measurements are performed over the reference cell and the
neighbour cells, which belong to the serving TDD carrier frequency f1 and the FDD inter-
frequency carrier frequency 2 respectively.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cellsi out of at
least (n-1) neighbor cellswithin Tegrp | erreqrpoFDD,E-UTRAN + PrOVided:

(PRS ES /ot )r « >-6 dB for all Frequency Bands for the reference cell,

(PRS ES/ I Ot)I >-13 dB for all Frequency Bands for neighbour cell i,

(PRSE, /10t),

~ M
4 and (PRS E./ IOtl conditions apply for all subframes of at least L = > PRS positioning

occasions,

PRP 1,2|sm according to Annex B.2.6 for a corresponding Band,

PRSE, /ot isasdefined in Clause 8.1.2.5.1.

Thetime Trsrp i ereqroorop,e-utran StNtS from the first subframe of the PRS positioning occasion closest in time

after both the OT DOA-ReguestL ocationl nformation message and the OTDOA assistance datain the OTDOA-
ProvideAssistanceData message as specified in TS 36.355 [24], are delivered to the physical layer of the UE.

If the inter-frequency handover occurs while inter-frequency RSTD measurements are being performed, and the inter-
frequency carrier on which RSTD is measured becomes the new serving carrier frequency after the inter-frequency
handover, the UE shall complete the ongoing OTDOA measurement session. The UE shall aso meet the inter-
frequency OTDOA measurement and accuracy reguirements. However in this case the RSTD measurement period

(TrsD InterFreqToDFDD, E-UTRAN, Ho ) Shall be according to the following expression:

TRSTD InterFreqT DDFDD, E-UTRAN, HO = TRSTD InterFreqT DDFDD, E-UTRAN + KX TPRS + THO ms

where:

K isthe number of times the inter-frequency handover occurs during Trsrp interfreqTopFDD, E-UTRAN, HO »
T, isthetime during which the inter-frequency RSTD measurement may not be possible due to inter-frequency
handover; it can be up to 45 ms.

The RSTD measurement accuracy for all measured neighbor cellsi shall be fulfilled according to the accuracy as
specified in the sub-clause 9.1.10.2.

Furthermore, due to the inter-frequency handover the UE shall meet the RSTD measurement accuracy for a PRS
bandwidth which is not larger than the minimum channel bandwidth of those PCells on whose carriers RSTD
measurement is performed during the RSTD measurement period.
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The inter-frequency requirements in this clause (8.1.2.6.2) shall apply for al TDD specia subframe configurations
specified in TS 36.211 [16] and for the TDD uplink-downlink configurations as specified in Table 8.1.2.6.2-2.

Table 8.1.2.6.2-2: TDD uplink-downlink subframe configurations applicable for TDD-FDD inter-
frequency requirements

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:  Uplink-downlink configurations are specified in Table 4.2-2in TS 36.211 [16].

8.1.2.6.2.1 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 TTI of
the uplink DCCH. The delay uncertainty is: 2 x TTlpccn. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

8.1.2.6.3 E-UTRAN TDD-TDD Inter-Frequency OTDOA Measurements

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-frequency RSTD, specified in TS 36.214 [4], for at least n=16 cells,

including the reference cell, within Trgrp | yerrreqrop, -UTRAN MS 8S Given below:
Trso InterFreqTDD, E-UTRAN — Ters - (M -1) +A ms

where

TRsTD interrreqToD, E-UTRAN 1S the total time for detecting and measuring at least n cells,

Tors isthe largest value of the cell-specific positioning subframe configuration period, defined in TS 36.211 [16],

among the measured n cells including the reference cell,
M isthe number of PRS positioning occasions as defined in Table 8.1.2.6.1-1, where a PRS positioning occasion is as
defined in clause 8.1.2.5.1,

n
A =160- [ﬁ—‘ 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 carrier frequencies including a serving carrier frequency and one inter-frequency
carrier.

Table 8.1.2.6.3-1: Number of PRS positioning occasions within Tgep yerfreqro, £-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpgg f2 Mo f1and f2 "
160 ms 16 32
>160 ms 8 16

Note 1: When inter-frequency RSTD measurements are performed over the reference cell and neighbour
cells, which belong to the TDD inter-frequency carrier frequency f2.

Note 2: When inter-frequency RSTD measurements are performed over the reference cell and the
neighbour cells, which belong to the serving TDD carrier frequency f1 and the TDD inter-frequency carrier
frequency f2 respectively.

The inter-frequency requirements in this clause (8.1.2.6.3) shall apply for al TDD specia subframe configurations
specified in TS 36.211 [16] and for the TDD uplink-downlink configurations as specified in Table 8.1.2.6.3-2.
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Table 8.1.2.6.3-2: TDD uplink-downlink subframe configurations applicable for inter-frequency
requirements

PRS Transmission Bandwidth [RB] Applicable TDD uplink-downlink configurations
6, 15 3,4and5
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 [16].
Note2: For UEs capable of performing inter-frequency measurements without measurement gaps,
TDD uplink-downlink subframe configurations as specified in Table 8.1.2.5.2-2 shall apply.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cellsi out of at
least (n-1) neighbor cells within Tegrp |yerrreqrop, -uTRAN PrOVided:

(PRS ES / Iot)r « -6 dB for all Frequency Bands for the reference cell,

(PRS IAES/ Iot)i >-13 dB for all Frequency Bands for neighbour cell i,

5 - M
(PRS E./ IOt)ref and (PRSES/ IO'[)I conditions apply for all subframes of at least L = > PRS positioning

occasions,
PRP 1,2|ssm according to Annex B.2.6 for a corresponding Band

PRSE, /lot isasdefined in Clause 8.1.2.5.1.

Thetime Trgrp erreqrop, E-uTRAn SIS from the first subframe of the PRS positioning occasion closest in time after

both the OTDOA -RequestL ocationlnformation message and the OTDOA assistance datain the OTDOA-
ProvideAssi stanceData message as specified in TS 36.355 [24], are delivered to the physical layer of the UE.

If the inter-frequency handover occurs while inter-frequency RSTD measurements are being performed, and the inter-
frequency carrier on which RSTD is measured becomes the new serving carrier frequency after the inter-frequency
handover, the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the inter-
frequency OTDOA measurement and accuracy requirements. However in this case the RSTD measurement period

(Trsto interfreqroD, E-UTRAN, Ho ) Shall be according to the following expression:

TRSTD InterFreqTDD, E-UTRAN, HO = IrstD InterFreqTDD, E-UTRAN +Kx TPRS + THO ms,

where:

K" isthe number of times the inter-frequency handover occurs during Trsrp interfreqToD, E-UTRAN, HO -

T,,o isthetime during which the inter-frequency RSTD measurement may not be possible due to inter-frequency
handover; it can be up to 45 ms.

The RSTD measurement accuracy for all measured neighbor cellsi shall be fulfilled according to the accuracy as
specified in the sub-clause 9.1.10.2.

Furthermore, due to the inter-frequency handover the UE shall meet the RSTD measurement accuracy for a PRS
bandwidth which is not larger than the minimum channel bandwidth of those PCells on whose carriers RSTD
measurement is performed during the RSTD measurement period.

8.1.2.6.3.1 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 TTI of
the uplink DCCH. The delay uncertainty is: 2 x TTlpccn. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

ETSI



3GPP TS 36.133 version 12.5.0 Release 12 116 ETSI TS 136 133 V12.5.0 (2014-11)

8.1.2.6.4 E-UTRAN FDD-TDD Inter-Frequency OTDOA Measurements

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-frequency RSTD, specified in TS 36.214 [4], for at least n=16 cells,

including the reference cell, within Tggrp InterFeqFDDTDD,E-UTRAN TS 8S given below:
TRsTD InterFeqrODTDD.E-UTRAN = TpRS * (M-D)+A ms
where

Trst0 interreqropTOD.E-UTRAN 1S the total time for detecting and measuring at least n cells,

Tors isthe largest value of the cell-specific positioning subframe configuration period, defined in TS 36.211 [16],
among the measured n cells including the reference cell,

M isthe number of PRS positioning occasions as defined in Table 8.1.2.6.4-1, where a PRS positioning occasion is as
defined in clause 8.1.2.5.1,

n
A =160- [V—‘ msis 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 carrier frequencies including a serving carrier frequency and one inter-frequency
carrier.

Table 8.1.2.6.4-1: Number of PRS positioning occasions within Tggp | yerreqropTon, £-UTRAN

Positioning subframe Number of PRS positioning occasions M
configuration period Tpeg f2 Mo f1and f2 "
160 ms 16 32
>160 ms 8 16

Note 1:  When inter-frequency RSTD measurements are performed over the reference cell and
neighbour cells, which belong to the TDD inter-frequency carrier frequency f2.

Note 2:  When inter-frequency RSTD measurements are performed over the reference cell and the
neighbour cells, which belong to the serving FDD carrier frequency f1 and the TDD inter-
frequency carrier frequency f2 respectively.

The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cellsi out of at
least (n-1) neighbor cells within Tegrp jerreqrop oD, £-UTRAN + PrOVided:

(PRS ES /1ot )r « >-6 dB for all Frequency Bands for the reference cell,

(PRS ES/ I Ot)I >-13 dB for all Frequency Bands for neighbour cell i,

(PRSE, /10t),

~ M
4 and (PRS E./ IOt) conditions apply for all subframes of at least L = > PRS positioning

occasions,

PRP 1,2|ssm according to Annex B.2.6 for a corresponding Band

PRSE, /ot isas defined in Clause 8,1.2.5.1.
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Thetime Trgrp | erreqropToD, £-UTRAN StAIES from the first subframe of the PRS positioning occasion closest in time

after both the OT DOA -ReguestL ocationl nformation message and the OTDOA assistance datain the OTDOA-
ProvideAssistanceData message as specified in TS 36.355 [24], are delivered to the physical layer of the UE.

If the inter-frequency handover occurs while inter-frequency RSTD measurements are being performed, and the inter-
frequency carrier on which RSTD is measured becomes the new serving carrier frequency after the inter-frequency
handover, the UE shall compl ete the ongoing OTDOA measurement session. The UE shall also meet the inter-
frequency OTDOA measurement and accuracy reguirements. However in this case the RSTD measurement period

(TrsD InterFreqroDTOD, E-UTRAN, Ho ) Shall be according to the following expression:

TRSTD InterFregFDDTDD, E-UTRAN, HO = TRSTD InterFregFDDTDD, E-UTRAN + KX TPRS + THO ms,

where:

K" is the number of times the inter-frequency handover occurs during Tgsrp | rerreqrpDTOD, E-UTRAN, HO -

T, isthe time during which the inter-frequency RSTD measurement may not be possible due to inter-frequency
handover; it can be up to 45 ms.

The RSTD measurement accuracy for all measured neighbor cellsi shall be fulfilled according to the accuracy as
specified in the sub-clause 9.1.10.2.

Furthermore, due to the inter-frequency handover the UE shall meet the RSTD measurement accuracy for a PRS
bandwidth which is not larger than the minimum channel bandwidth of those PCells on whose carriers RSTD
measurement is performed during the RSTD measurement period.

The inter-frequency requirementsin this clause (8.1.2.6.4) shall apply for all TDD special subframe configurations
specified in TS 36.211 [16] and for the TDD uplink-downlink configurations as specified in Table 8.1.2.6.4-2.

Table 8.1.2.6.4-2: TDD uplink-downlink subframe configurations applicable for inter-frequency
requirements

PRS Transmission Bandwidth [RB] Applicable TDD uplink-downlink configurations
6, 15 3,4and5
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 [16].
Note2: For UEs capable of performing inter-frequency measurements without measurement gaps,
TDD uplink-downlink subframe configurations as specified in Table 8.1.2.5.2-2 shall apply.

8.1.2.64.1 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 TTI of
the uplink DCCH. The delay uncertainty is: 2 x TTlpccn. This measurement reporting delay excludes any delay caused
by no UL resources for UE to send the measurement report.

8.1.2.7 E-UTRAN E-CID Measurements

8.1.2.7.1 E-UTRAN FDD UE Rx-Tx Time Difference Measurements

When no DRX is used the physical layer measurement period of the UE Rx-Tx time difference measurement shall be
200 ms.

When DRX isused in RRC_CONNECTED state the physical layer measurement period (T messure Fop_UE Rx_Tx1) Of the
UE Rx-Tx time difference measurement shall be as specified in table 8.1.2.7.1-1.
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Table 8.1.2.7.1-1: FDD UE Rx-Tx time difference measurement requirement when DRX is used

DRX cycle length (s) Tmeasure_FDD_UE_Rx_Tx1 (S) (DRX cycles)
<0.04 0.2 (Notel)
0.04<DRX-cycles2.56 Note2 (5)

Notel: Number of DRX cycle depends upon the DRX cycle in use
Note2: Time depends upon the DRX cycle in use

If the UE is performing UE Rx-Tx time difference measurement while the PCell is changed due to the handover then
the UE shall restart the Rx-Tx measurement on the new cell. In this case the UE shall also meet the UE Rx-Tx time
difference measurement and accuracy requirements. However the physical layer measurement period of the UE Rx-Tx
measurement shall not exceed T measure FoD_UE Rx_Tx3 8S defined in the following expression:

Tmeasure_FDD_UE_Rx_Tx3 = (K+1)* (Tmeasure_FDD_UE_Rx_Txl) + K*TPCceu_change_handover
Where:
K isthe number of times the PCell is changed over the measurement period (T mesuwre FOD_UE_Rx_Tx3)
Tecell_change handover 1S the time necessary to change the PCell due to handover; it can be up to 45 ms.

If the UE supporting E-UTRA carrier aggregation when configured with the secondary component carrier is performing
UE Rx-Tx time difference measurement while the PCell is changed regardless whether the primary component carrier is
changed or not then the UE shall restart the Rx-Tx measurement on the new PCell. In this case the UE shall also meet
the UE Rx-Tx time difference measurement and accuracy requirements corresponding to the new PCell. However the
physical layer measurement period of the UE Rx-Tx measurement shall not exceed T measure Fob_UE Rx_Tx2 8S defined in
the following expression:

Tmeasure_FDD_UE_Rx_TxZ = (N+1)* (Tmeasure_FDD_UE_Rx_Txl) + N*TPCeu_change_CA
Where:
N is the number of times the PCell is changed over the measurement period (T messure FOD_UE Rx Tx2)s
Tecel_change ca 1S the time necessary to change the PCell; it can be up to 25 ms.

If IDC autonomous denial is configured then the UE shall also meet the requirements, provided not more than 30 IDC
autonomous denial suframes are configured over an IDC autonomous denial validity period of at least 200 ms.

The measurement accuracy for the UE Rx-Tx time difference measurement when DRX is used as well as when no DRX
is used shall be as specified in the sub-clause 9.1.9.

8.1.2.7.1.1 UE Rx-Tx Measurement Reporting Delay

This requirement assumes that that the measurement report is not delayed by other RRC or 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. This measurement reporting delay excludes any
delay caused by no UL resources for UE to send the measurement report.

Reported measurements contained in periodically triggered measurement reports shall meet the requirementsin sub-
clause 9.1.9.

8.1.2.7.2 E-UTRAN TDD UE Rx-Tx Time Difference Measurements

When no DRX is used the physical layer measurement period of the UE Rx-Tx time difference measurement shall be
200 ms.

When DRX isused in RRC_CONNECTED state the physical layer measurement period (T messure Top_UE Rrx_Tx1) Of the
UE Rx-Tx time difference measurement shall be as specified in table 8.1.2.7.2-1.
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Table 8.1.2.7.2-1: TDD UE Rx-Tx time difference measurement requirement when DRX is used

DRX cycle length (s) Tmeasure_TDD_UE_Rx_Tx1 (S) (DRX cycles)
<0.04 0.2 (Notel)
0.04<DRX-cycles2.56 Note2 (5)

Notel: Number of DRX cycle depends upon the DRX cycle in use
Note2: Time depends upon the DRX cycle in use

If the UE is performing UE Rx-Tx time difference measurement while the PCell is changed due to the handover then
the UE shall restart the Rx-Tx measurement on the new cell. In this case the UE shall also meet the UE Rx-Tx time
difference measurement and accuracy requirements. However the physical layer measurement period of the UE Rx-Tx
measurement shall not exceed T measure ToD_UE Rx_Tx3 @S defined in the following expression:

Tmeasure_TDD_UE_Rx_Tx3 = (K+1)* (Tmeasure_TDD_UE_Rx_Txl) + K*TPCeII_change_handover
Where:
K isthe number of times the PCell is changed over the measurement period (T messure ToD_UE Rx Tx3):
Tecell_change handover 1S the time necessary to change the PCell due to handover; it can be up to 45 ms.

If the UE supporting E-UTRA carrier aggregation when configured with the secondary component carrier is performing
UE Rx-Tx time difference measurement while the PCell is changed regardless whether the primary component carrier is
changed or not then the UE shall restart the Rx-Tx measurement on the new PCell. In this case the UE shall also meet
the UE Rx-Tx time difference measurement and accuracy requirements corresponding to the new PCell. However the
physical layer measurement period of the UE Rx-Tx measurement shall not exceed T measure Tob_UE Rx_Tx2 @S defined in
the following expression:

Tmeasure_TDD_UE_Rx_TxZ = (N+1)* (Tmeasure_TDD_UE_Rx_Txl) + N*TPCeu_change_CA
Where:
N is the number of times the PCell is changed over the measurement period (T messure ToD_UE Rx_Tx2):
Tecal_change ca 1S the time necessary to change the PCell; it can be up to 25 ms.

If IDC autonomous denial is configured then the UE shall also meet the requirements, provided not more than 30 IDC
autonomous denial suframes are configured over an IDC autonomous denial validity period of at least 200 ms.

The measurement accuracy for the UE Rx-Tx time difference measurement when DRX is used as well as when no DRX
is used shall be as specified in the sub-clause 9.1.9.

8.1.2.7.2.1 UE Rx-Tx Measurement Reporting Delay

This requirement assumes that that the measurement report is not delayed by other RRC or 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. This measurement reporting delay excludes any
delay caused by no UL resources for UE to send the measurement report.

Reported measurements contained in periodically triggered measurement reports shall meet the requirementsin sub-
clause 9.1.9.

8.1.2.7.3 E-UTRAN FDD Intra-frequency E-CID RSRP and RSRQ Measurements

8.1.2.7.3.1 Introduction

The requirementsin section 8.1.2.7.3 shall apply provided the UE has received ECID-RequestL ocationl nformation
message from E-SMLC via L PP requesting the UE to report E-CID E-UTRAN FDD intra-frequency RSRP and RSRQ
measurements [24].

ETSI



3GPP TS 36.133 version 12.5.0 Release 12 120 ETSI TS 136 133 V12.5.0 (2014-11)

8.1.2.7.3.2 Measurement Requirements

The requirementsin section 8.1.2.2.1 and section 8.1.2.8.1 also apply for this section except the measurement reporting
requirements. The measurement reporting requirements for E-CID RSRP and RSRQ are defined in section 8.1.2.7.3.3.

8.1.2.7.3.3 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. 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
requirementsin section 9.1.2 and 9.1.5 respectively.

8.1.2.7.4 E-UTRAN TDD Intra-frequency E-CID RSRP and RSRQ Measurements

8.1.2.7.4.1 Introduction

The requirements in section 8.1.2.7.4 shall apply provided the UE has received ECI D-RequestL ocationl nformation
message from E-SMLC via L PP requesting the UE to report E-CID E-UTRAN TDD intra-frequency RSRP and RSRQ
measurements [24].

8.1.2.7.4.2 Measurement Requirements

The requirementsin section 8.1.2.2.2 and section 8.1.2.8.2 aso apply for this section except the measurement reporting
requirements. The measurement reporting requirements for E-CID RSRP and RSRQ are defined in section 8.1.2.7.4.3.

8.1.2.7.4.3 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 TTlpccq. 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

requirementsin section 9.1.2 and 9.1.5 respectively.

8.1.2.8 E-UTRAN intra-frequency measurements under time domain measurement
resource restriction

The requirementsin sections 8.1.2.8.1 and 8.1.2.8.2 shall apply for cells for which time domain measurement resource
restriction patterns for performing E-UTRAN FDD intra-frequency measurements and E-UTRAN TDD intra-frequency
measurements, respectively, are configured by higher layers (TS 36.331 [2]), provided that also the following additional
conditions are fulfilled:

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the intra-frequency measurements, and

Four symbols containing CRS are available in al subframes indicated by the time domain measurement resource
restriction pattern.

For cells which are not configured for measurements in the subframes indicated by the time-domain measurement
resource restriction pattern, the corresponding reguirements specified in Clause 8.1.2.2 apply.

8.1.2.8.1 E-UTRAN FDD intra-frequency measurements

8.1.281.1 E-UTRAN intra-frequency measurements when no DRX is used

When no DRX isin use the UE shall be able to identify a new detectable FDD intra-frequency cell within
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T _ T TM easurement_Period_elCIC, Intra
identify_intra_ elCIC — ' basic_identify E-UTRA _FDD_elCIC,intra ’ T

Intra
where

Thesic_identify E-UTRA_FDD_elCIC, intra 1S 1000 ms.

Tinra IS the minimum time available for intra-frequency measurements, during the measurement period with an
arbitrarily chosen timing. Thetime is assumed to be available for performing intra-frequency measurements
whenever the receiver is guaranteed to be active on the intra-frequency carrier.

A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.3 and 9.1.2.4 and RSRQ related side conditions givenin
Clause 9.1.5.2 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B.2.8 for a corresponding Band.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tyeasrement period eicic, nra 1T Nigher layer filtering is used, an additional cell identification delay
can be expected.

Inthe RRC_CONNECTED state the measurement period for intra-frequency measurementsis 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8 identified
intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern, and the UE physical layer shall be capable of reporting measurements to
higher layers with the measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of
performi ng measurements for at least Ymeasurement_intra_elClC cells ) where Ymeaalrement_intra_eICIC is defined in the followi ng
equation. If the UE has identified more than Y reasurement intra eicic CEll'S, the UE shall perform measurements of at least 8
identified intra-frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer
to higher layers may be decreased.

T
Intra Cel IS

Measurement_Period_elCIC, Intra

Y = Floor4 X

measurement_intra_el CIC basic_ measurement_FDD_elCIC * T

where

Xbas'c_measuremmt_FDD_elClC =8 (Cel l S)

TMeasurement_period_elcic, inra= 200 Ms is the measurement period for intra-frequency RSRP and RSRQ
measurements.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.3,
9.1.2.4, and 9.1.5.2, respectively.

8.1.28.1.1.1 Measurement Reporting Requirements

8.1.2.81.11.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

8.1.28.1.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.1.1.1.3 Event Triggered Reporting.

ETSI



3GPP TS 36.133 version 12.5.0 Release 12 122 ETSI TS 136 133 V12.5.0 (2014-11)

8.1.28.1.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, 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 TTI of the uplink DCCH. The delay uncertainty
is: 2 X TTlpccn. 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 L 3 filtering shall be less than Tigenity intra eicic
defined in Clause 8.1.2.8.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.

If acell which has been detectable at least for the time period Tigenty inra eicic defined in clause 8.1.2.8.1.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectabl e again and triggers an event, the event
triggered measurement reporting delay shall be less than Tyeasurement_period_elcic, inra Provided the timing to that cell has not
changed more than + 50 Ts and the L 3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.8.1.2 E-UTRAN intra-frequency measurements when DRX is used

When DRX isin use the UE shall be able to identify a new detectable FDD intra frequency cell within Tigenity intra eicic
asshown intable 8.1.2.8.1.2-1.

Table 8.1.2.8.1.2-1: Requirement to identify a newly detectable FDD intra-frequency cell

DRX cycle Tidentity_intra_eicic (S)
length (s) (DRX cycles)
<0.04 1 (Notel)
0.04<DRX- Note2 (52)

cycle<0.08

0.128 4.22 (33)
0.128<DRX- Note2 (28)
cycles2.56

Notel: Number of DRX cycle
depends upon the DRX
cycle in use

Note2: Time depends upon the
DRX cycle in use

A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.3 and 9.1.2.4 and RSRQ related side conditions givenin
Clause 9.1.5.2 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B.2.8 for a corresponding Band.

Inthe RRC_CONNECTED state the measurement period for intra-frequency measurements is Tneasure intra_eicic 8S Shown
intable 8.1.2.8.1.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified intra-
frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern, and the UE physical layer shall be capable of reporting measurements to
higher layers with the measurement period of T messure intra_eicic:
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Table 8.1.2.8.1.2-2: Requirement to measure FDD intra-frequency cells

DRX cycle Tmeasure_intra_elCIC (s)

length (s) (DRX cycles)
<0.04 0.2 (Notel)

0.04<DRX- Note2 (7)

cycle<0.16

0.16<DRX- Note2 (5)

cycles2.56

Notel: Number of DRX cycle
depends upon the DRX
cycle in use

Note2: Time depends upon the
DRX cycle in use

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.3,
9.1.2.4, and 9.1.5.2, respectively.

8.1.28.1.2.1 Measurement Reporting Requirements

8.1.2.811.21.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

8.1.2.8.1.2.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.1.2.1.3 Event Triggered Reporting.

8.1.2.8.1.2.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, 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 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 lessthan T igenify intra eicic
defined in Clause 8.1.2.8.1.2. When L 3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.

If acell which has been detectable at least for the time period Tigenty inra eicic defined in clause 8.1.2.8.1.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectabl e again and triggers an event, the event
triggered measurement reporting delay shall be less than T messure intra eicic Provided the timing to that cell has not
changed more than = 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.
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8.1.2.8.2 E-UTRAN TDD intra-frequency measurements

8.1.2.8.2.1 E-UTRAN intra-frequency measurements when no DRX is used

When no DRX isin use the UE shall be able to identify a new detectable TDD intra-frequency cell within

T _ T TMeas.lrement _ Period_elCIC, Intra
identify_intra elCIC — ' basic_identify E-UTRA _TDD_elCIC,intra ’ T

Intra

where

Tasic_identify_E-UTRA_TDD_elCIC, intra 1S 1000 ms.

Tinra IS the minimum time available for intra-frequency measurements, during the measurement period with an
arbitrarily chosen timing. The time is assumed to be available for performing intra-frequency measurements
whenever the receiver is guaranteed to be active on the intra-frequency carrier.

A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.3 and 9.1.2.4 and RSRQ related side conditions givenin
Clause 9.1.5.2 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B.2.8 for a corresponding Band.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tyeasrement period eicic, nra 1T Nigher layer filtering is used, an additional cell identification delay
can be expected.

Inthe RRC_CONNECTED state the measurement period for intra-frequency measurementsis 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8 identified
intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern, and the UE physical layer shall be capable of reporting measurements to
higher layers with the measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of
performi ng measurements for at least Ymeasurement_intra_elClC cells ) where Ymeaalrement_intra_eICIC is defined in the followi ng
equation. If the UE has identified more than Y reasurement intra eicic CEllS, the UE shall perform measurements of at least 8
identified intra-frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer
to higher layers may be decreased.

T

Intra

Y = Floor< X cdls

measurement_intra_elCIC basic_ measurement _TDD_elCIC T

Measurement_Period_elCIC, Intra
where

Xbasic_measuremmt_TDD_elClC =8 (Ce”S)

TMeasurement_period_eicic, inra= 200 Ms is the measurement period for intra-frequency RSRP and RSRQ
measurements.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.3,
9.1.2.4, and 9.1.5.2, respectively.

8.1.28.2.1.1 Measurement Reporting Requirements

8.1.2.8.21.1.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.
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8.1.2.8.2.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.2.1.1.3 Event Triggered Reporting.

8.1.2.8.2.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, 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. 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 lessthan T igenify intra eicic
defined in Clause 8.1.2.8.2.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.

If acell which has been detectable at least for the time period Tigenity inra eicic defined in clause 8.1.2.8.2.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectabl e again and triggers an event, the event
triggered measurement reporting delay shall be less than Tyeasurement_period_elcic, intra Provided the timing to that cell has not
changed more than + 50 Ts and the L 3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.8.2.2 E-UTRAN intra-frequency measurements when DRX is used

When DRX isin use the UE shall be able to identify a new detectable TDD intra frequency cell within Tigenity intra eicic
asshown intable 8.1.2.8.2.2-1.

Table 8.1.2.8.2.2-1: Requirement to identify a newly detectable TDD intra-frequency cell

DRX cycle Tidentity_intra_eicic (S)
length (s) (DRX cycles)
<0.04 1 (Notel)
0.04<DRX- Note2 (52)

cycle<0.08

0.128 4.22 (33)
0.128<DRX- Note2 (28)
cycles2.56

Notel: Number of DRX cycle
depends upon the DRX
cycle in use

Note2: Time depends upon the
DRX cycle in use

A cell shall be considered detectable when

- RSRP related side conditions given in Sections 9.1.2.3 and 9.1.2.4 and RSRQ related side conditions given in
Clause 9.1.5.2 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B.2.8 for a corresponding Band.

Inthe RRC_CONNECTED state the measurement period for intra frequency measurementsis T neasure intra_eicic 8 Shown
intable 8.1.2.8.2.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified intra-
frequency cells, including a so the cells which are not measured in the subframes indicated by the time-domain
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measurement resource restriction pattern, and the UE physical layer shall be capable of reporting measurementsto
higher layers with the measurement period of Tmesure intra eicic:

Table 8.1.2.8.2.2-2: Requirement to measure TDD intra-frequency cells

DRX cycle Tmeasure_intra_elCIC (s)

length (s) (DRX cycles)
<0.04 0.2 (Notel)

0.04<DRX- Note2 (7)

cycle<0.16

0.16<DRX- Note2 (5)

cycles2.56

Notel: Number of DRX cycle
depends upon the DRX
cycle in use.

Note2: Time depends upon the
DRX cycle in use.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.3,
9.1.2.4, and 9.1.5.2, respectively.

8.1.2.8.2.2.1 Measurement Reporting Requirements

8.1.2.8.2.21.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

8.1.2.8.2.21.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.2.2.1.3 Event Triggered Reporting.

8.1.2.8.2.2.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections 9.1.2.3, 9.1.2.4, and 9.1.5.2, 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. 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 lessthan T igenify intra eicic
defined in Clause 8.1.2.8.2.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can
be expected.

If acell which has been detectable at least for the time period Tigenity inra eicic defined in clause 8.1.2.8.2.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectabl e again and triggers an event, the event
triggered measurement reporting delay shall be less than T easure intra eicic Provided the timing to that cell has not
changed more than + 50 Ts and the L 3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.
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8.1.2.8.3 E-UTRAN FDD intra-frequency measurements with CRS assistance information

The requirementsin clause 8.1.2.8.3 shall apply for the UEs supporting the PSS/SSS and common channel interference
handling, and CRS interference handling features. Moreover, the core requirements shall be satisfied provided that the
following additional conditions are fulfilled:

- TheUE isprovided with the CRS assistance information via higher layers (TS 36.331 [2]),
- The CRS assistance information is valid during the entire measurement period.

The requirementsin this section shall aso be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

8.1.2.8.31 E-UTRAN intra-frequency measurements when no DRX is used

When no DRX isin use the UE shall be able to identify a new detectable FDD intra-frequency cell within:

T

Measurement_Period_FelCIC, Intra

ms

Ti dentify_intra FelCIC = Tbasi c_identify E-UTRA _FDD_FelCIC, intra ’
Intra

where

Thasic_identify E-UTRA_FDD_FelCIC, intra iS 1000 ms.

Tintra iS the minimum time available for intra-frequency measurements, during the measurement period with an
arbitrarily chosen timing. The time is assumed to be available for performing intra-frequency measurements
whenever the receiver is guaranteed to be active on the intra-frequency carrier.

A cell shall be considered detectable when:

- RSRP related side conditions given in Sections 9.1.2.5 and 9.1.2.6 and RSRQ related side conditions given in
Section 9.1.5.3 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B, clause B.2.9 for a corresponding Band (Notes 1, 2).
Notel: Part of thelot includes the interference from at least:
- thePCdl, or
- PCell and one intra-frequency neighbouring cell indicated in the CRS assistance information, or
- Oneor two intra-frequency neighbouring cells indicated in the CRS assistance information.

CRS assistance information has been provided for the intra-frequency neighbouring cells that generate
interference. UE may use the CRS assistance information to mitigate the interference.

Note2: Anintra-frequency cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of T easurement_Period_FelCIC, Intra- IT higher layer filtering is used, an additional cell identification
delay can be expected.

In the RRC_CONNECTED state the measurement period for intra-frequency measurementsis 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8 identified
intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern and the cells indicated in the CRS assi stance information, and the UE physical
layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When
measurement gaps are activated the UE shall be capable of performing measurements for at least

Y measurement_intra_ FelCIC CEllS, where Y measurement_intra_Feicic iS defined in the following equation. If the UE has
identified more than Y measurement_intra_FelCic CellS, the UE shall perform measurements of at least 8 identified intra-
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frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher
layers may be decreased.

Y = Floor { X T

measurement_intra FelCIC —

Intra
basic_messurement_FDD_FelCIC * T cells
Measurement_Period_FelCIC, Intra

where

Xbasic_measurement_FDD_Felcic = 8 (célls).

TMeasurement_Period_FelCIC, Intra = 200 ms is the measurement period for intra-frequency RSRP and RSRQ
measurements.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements with CRS assistance information shall be as
specified in the sub-clauses 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

8.1.28.3.1.1 Measurement Reporting Requirements

8.1.2.8.3.1.1.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

8.1.2.8.3.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.3.1.1.3 Event Triggered Reporting.

8.1.2.8.3.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, 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 TTI of the uplink DCCH. The delay uncertainty
is: 2 X TTIpcch- 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 Tigentify intra FelCIC
defined in Clause 8.1.2.8.3.1. When L3 filtering is used or IDC autonomous denial is configured, an additional delay
can be expected.

If acell which has been detectable at |least for the time period Tigentify intra Feicic defined in clause 8.1.2.8.3.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectabl e again and triggers an event, the event

triggered measurement reporting delay shall be less than Tveasurement_Period FelCIC, Intra Provided the timing to that cell
has not changed more than + 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous
denid is configured, an additional delay can be expected.

8.1.2.8.3.2 E-UTRAN intra-frequency measurements when DRX is used

When DRX isin use the UE shall be able to identify a new detectable FDD intra frequency cell within
Tidentify_intra_Fe|C|C as ShOWI’] | n table 812832'1
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Table 8.1.2.8.3.2-1: Requirement to identify a newly detectable FDD intra-frequency cell

DRX cycle length (s) Tidentify_intra_Felcic (S)
(DRX cycles)
<0.04 1 (Note 1)
0.04<DRX-cycle<0.08 Note 2 (52)
0.128 4.22 (33)
0.128<DRX-cycles2.56 Note 2 (28]

NOTE 1: Number of DRX cycle depends upon the DRX cycle in use.
NOTE 2: Time depends upon the DRX cycle in use.

A cell shall be considered detectable when:

- RSRP related side conditions given in Sections 9.1.2.5 and 9.1.2.6 and RSRQ related side conditions given in
Section 9.1.5.3 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B, clause B.2.9 for a corresponding Band (Notes 1, 2).
Notel: Part of the lot includes the interference from at least:
- thePCdl, or
- PCell and one intra-frequency neighbouring cell indicated in the CRS assistance information, or
- Oneor two intra-frequency neighbouring cells indicated in the CRS assistance information.

CRS assistance information has been provided for the intra-frequency neighbouring cells that generate
interference. UE may use the CRS assistance information to mitigate the interference.

Note2: Anintra-frequency cell isknown if it has been meeting the relevant cell identification requirement during
the last 5 seconds.

Inthe RRC_CONNECTED state the measurement period for intra-frequency measurements is Tmeasure intra FelCIC 8S
shown in table 8.1.2.8.3.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified
intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern and the cell indicated in CRS assistance information, and the UE physical

layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure intra FelCIC-

Table 8.1.2.8.3.2-2: Requirement to measure FDD intra-frequency cells

DRX CyCIe length (S) TidentifyfintraLFeICIC (S)

(DRX cycles)

<0.04 0.2 (Note 1)
0.04<DRX-cycle<0.16 Note 2 (7)
0.16<DRX-cycles<2.56 Note 2 (5)

NOTE 1: Number of DRX cycle depends upon the DRX cycle in use.
NOTE 2: Time depends upon the DRX cycle in use.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.5,
9.1.2.6, and 9.1.5.3, respectively.

8.1.2.8.3.2.1 Measurement Reporting Requirements

8.1.28.3.21.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.
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8.1.2.8.3.2.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.3.2.1.3 Event Triggered Reporting.

8.1.2.8.3.2.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, 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 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 less than Tigentify intra FelCIC
defined in clause 8.1.2.8.3.2. When L3 filtering is used or IDC autonomous denial is configured, an additiona delay can
be expected.

If acell which has been detectable at |east for the time period Tidentify intra_Felcic defined in clause 8.1.2.8.3.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Tmeasure intra Felcic Provided the timing to that cell has not
changed more than + 50 Ts and the L 3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.

8.1.2.8.4 E-UTRAN TDD intra-frequency measurements with CRS assistance infromation

The requirementsin clause 8.1.2.8.3 shall apply for the UEs upporting the PSS/SSS and common channel interference
handling, and CRS interference handling features. Moreover, the core requirements shall be satisfied provided that the
following additional conditions are fulfilled:

- TheUE isprovided with the CRS assistance information via higher layers (TS 36.331 [2]),
- TheCRSassistance information is valid during the entire measurement period.

The requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

8.1.2.8.4.1 E-UTRAN intra-frequency measurements when no DRX is used

When no DRX isin use the UE shall be able to identify a new detectable TDD intra-frequency cell within

T

T _ T . Measurement _ Period_FelCIC, Intra
identify_intra FeICIC — ' basic_identify E-UTRA _TDD_FelCIC, intra T
Intra

where

Thasic_identify E-UTRA_TDD_eICIC, intra iS 1000 ms.

Tintra iS the minimum time available for intra-frequency measurements, during the measurement period with an
arbitrarily chosen timing. The time is assumed to be available for performing intra-frequency measurements
whenever the receiver is guaranteed to be active on the intra-frequency carrier.

A cell shall be considered detectable when:
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- RSRP related side conditions given in Sections 9.1.2.5 and 9.1.2.6 and RSRQ related side conditions givenin
Section 9.1.5.3 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B.2.9 for a corresponding Band (Notes 1, 2).

Notel: Part of the lot includes the interference from at least:
- thePCell, or
- PCéll and oneintra-frequency neighbouring cell indicated in the CRS assistance information, or
- One or two intra-frequency neighbouring cellsindicated in the CRS assistance information

CRS assistance information has been provided for the intra-frequency neighbouring cells that generate
interference. UE may use the CRS assistance information to mitigate the interference.

Note2: Anintra-frequency cell isknown if it has been meeting the relevant cell identification requirement during
the last 5 seconds.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of T easurement_Period_FelCIC, Intra- IT higher layer filtering is used, an additional cell identification
delay can be expected.

Inthe RRC_CONNECTED state the measurement period for intra-frequency measurementsis 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRP and RSRQ measurements for 8 identified
intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern and the cellsindicated in the CRS assistance information, and the UE physical
layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When
measurement gaps are activated the UE shall be capable of performing measurements for at least

Y measurement_intra_FelCIC CellS, where Y measurement_intra_Feicic iS defined in the following equation. If the UE has

identified more than Y measurement_intra_Felcic Cells, the UE shall perform measurements of at least 8 identified intra-
frequency cells but the reporting rate of RSRP and RSRQ measurements of cells from UE physical layer to higher
layers may be decreased.

T

— . Intra
Ymmrement_i ntra FelCIC — Fl oor x basic_measurement_TDD_FelCIC T cells
Measurement_Period_FelCIC, Intra

where

Xbasic_measurement TDD_FelCiC = 8 (Cells)

TMeasurement_Period_FelCIC, Intra = 200ms is the measurement period for intra-frequency RSRP and RSRQ
measurements.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements with CRS assistance information shall be as
specified in the sub-clauses 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

8.1.2.84.1.1 Measurement Reporting Requirements

8.1.284.11.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

8.1.28.4.1.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.4.1.1.3 Event Triggered Reporting.
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8.1.2.8.4.1.1.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, 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 TTIpccnh.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 Tigentify intra FelCIC
defined in clause 8.1.2.8.4.1. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can
be expected.

If acell which has been detectable at |east for the time period Tidentify intra_Felcic defined in clause 8.1.2.8.4.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event

triggered measurement reporting delay shall be less than Tveasurement_Period FelCIC, Intra Provided the timing to that cell
has not changed more than + 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous
denid is configured, an additional delay can be expected.

8.1.2.84.2 E-UTRAN intra-frequency measurements when DRX is used

When DRX isin use the UE shall be able to identify a new detectable TDD intrafrequency cell within
Tidentify intra FelciC @ shown in table 8.1.2.8.4.2-1.

Table 8.1.2.8.4.2-1: Requirement to identify a newly detectable TDD intra-frequency cell

DRX cycle length (s) Tidentify_intra_Feicic (S)
(DRX cycles)
<0.04 1 (Note 1)
0.04<DRX-cycle<0.08 Note 2 (52)
0.128 4.22 (33)
0.128<DRX-cycles2.56 Note 2 (28)

NOTE 1: Number of DRX cycle depends upon the DRX cycle in use.
NOTE 2: Time depends upon the DRX cycle in use.

A cell shall be considered detectable when:

- RSRP related side conditions given in Sections 9.1.2.5 and 9.1.2.6 and RSRQ related side conditions givenin
Section 9.1.5.3 are fulfilled for a corresponding Band,

- SCH_RP and SCH Es/lot according to Annex B.2.9 for a corresponding Band (Notes 1, 2).

Notel: Part of thelot includes the interference from at least:
- thePCdl, or
- PCéll and oneintra-frequency neighbouring cell indicated in the CRS assistance information, or
- One or two intra-frequency neighbouring cellsindicated in the CRS assistance information.

CRS assistance information has been provided for the intra-frequency neighbouring cells that generate
interference. UE may use the CRS assistance information to mitigate the interference.

Note2: Anintra-frequency cell is known if it has been meeting the relevant cell identification requirement during
thelast 5 seconds.

Inthe RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure intra FelCIC 85
shown in table 8.1.2.8.4.2-2. The UE shall be capable of performing RSRP and RSRQ measurements for 8 identified
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intra-frequency cells, including also the cells which are not measured in the subframes indicated by the time-domain
measurement resource restriction pattern and the cell indicated in CRS assistance information, and the UE physical

layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure intra FelCIC-

Table 8.1.2.8.4.2-2: Requirement to measure TDD intra-frequency cells

DRX cycle length (s) TidentifyfintraLFeICIC (s)

(DRX cycles)

<0.04 0.2 (Note 1)
0.04<DRX-cycle<0.16 Note 2 (7)
0.16<DRX-cycle<2.56 Note 2 (5)

NOTE 1: Number of DRX cycle depends upon the DRX cycle in use.
NOTE 2: Time depends upon the DRX cycle in use.

The RSRP and RSRQ measurement accuracy for the measured cells configured with a time-domain measurement
resource restriction pattern for RRM intra-frequency measurements shall be as specified in the sub-clauses 9.1.2.5,
9.1.2.6, and 9.1.5.3, respectively.

8.1.2.84.2.1 Measurement Reporting Requirements

8.1.284.21.1 Periodic Reporting

Reported RSRP and RSRQ measurements contained in periodically triggered measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

8.1.2.8.4.2.1.2 Event-triggered Periodic Reporting

Reported RSRP and RSRQ measurements contained in event triggered periodic measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, respectively.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.1.2.8.2.2.1.3 Event Triggered Reporting.

8.1.2.84.21.3 Event Triggered Reporting

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the
requirementsin sections 9.1.2.5, 9.1.2.6, and 9.1.5.3, 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 TTIpccH.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 belessthan T
identify_intra_Fel CIC defined in clause 8.1.2.8.4.2. When L3 filtering is used or IDC autonomous denial is configured,
an additional delay can be expected.

If acell which has been detectable at |east for the time period Tidentify intra_Felcic defined in clause 8.1.2.8.4.2 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than Tmeasure intra Felcic provided the timing to that cell has not
changed more than + 50 Ts and the L 3 filter has not been used. When L3 filtering is used or IDC autonomous denial is
configured, an additional delay can be expected.
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8.1.2.9 E-UTRAN E-CID Measurements when Time Domain Measurement Resource
Restriction Pattern is Configured

8.1.2.9.1 E-UTRAN FDD UE Rx-Tx Time Difference Measurements

The reguirementsin this clause apply for UE configured with a time-domain measurement resource restriction pattern
for PCell measurements, provided that also the following additional conditions are fulfilled:

- Thetime domain measurement resource restriction pattern configured for the PCell (TS 36.331 [2]) indicates at
least one subframe per radio frame for performing the PCell measurements, and

- Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

When the UE is provided with a time-domain measurement resource restriction pattern for PCell measurements, the UE
Rx-Tx time difference measurement shall meet the measurement requirements specified in Clause 8.1.2.7.1 and
accuracy requirements specified in Clause 9.1.9.3, where the condition Es/lot > -3dB in Table 9.1.9.3-1 corresponds to
the CRS Eg/lot in subframes indicated by the time-domain measurement resource restriction pattern for PCell
measurements (TS 36.331 [2)]).

NOTE: Itisup to the UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.

8.1.2.9.2 E-UTRAN TDD UE Rx-Tx Time Difference Measurements

The reguirementsin this clause apply for UE configured with a time-domain measurement resource restriction pattern
for PCell measurements, provided that also the following additional conditions are fulfilled:

- Thetime domain measurement resource restriction pattern configured for the PCell (TS 36.331 [2]) indicates at
least one subframe per radio frame for performing the PCell measurements, and

- Four symbols containing CRS are availablein al subframes indicated by the time domain measurement resource
restriction pattern.

When the UE is provided with atime-domain measurement resource restriction pattern for PCell measurements, the UE
Rx-Tx time difference measurement shall meet the measurement requirements specified in Clause 8.1.2.7.2 and
accuracy requirements specified in Clause 9.1.9.3, where the condition Es/lot > -3dB in Table 9.1.9.3-1 corresponds to
the CRS Eg/lot in subframes indicated by the time-domain measurement resource restriction pattern for PCell
measurements (TS 36.331[2]).

NOTE: Itisup to the UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.

8.1.2.9.3 E-UTRAN FDD UE Rx-Tx Time Difference Measurements with CRS Assistance
Information

For UE configured with a time-domain measurement resource restriction pattern for PCell measurements, the
requirements in this section apply under the following conditions:

- Thetime domain measurement resource restriction pattern configured for the PCell (TS 36.331 [2]) indicates at
least one subframe per radio frame for performing the PCell measurements, and

- Four symbols containing CRS are availablein al subframes indicated by the time domain measurement resource
restriction pattern, and

- TheUE is provided with the CRS assistance information (TS 36.331 [2]) and the CRS assistance information is
valid throughout the entire evaluation period.

When the UE is provided with atime-domain measurement resource restriction pattern for serving cell measurements,
the UE Rx-Tx time difference measurement shall meet the measurement requirements specified in Section 8.1.2.7.1 and
accuracy requirements specified in Section 9.1.9.4.
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The requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

NOTE: Itisup tothe UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.

8.1.294 E-UTRAN TDD UE Rx-Tx Time Difference Measurements with CRS Assistance
Information

For UE configured with a time-domain measurement resource restriction pattern for PCell measurements, the
requirements in this section apply under the following conditions:

- Thetime domain measurement resource restriction pattern configured for the PCell (TS 36.331 [2]) indicates at
least one subframe per radio frame for performing the PCell measurements, and

- Four symbols containing CRS are availablein al subframes indicated by the time domain measurement resource
restriction pattern, and

- TheUE is provided with the CRS assistance information (TS 36.331 [2]) and the CRS assistance information is
valid throughout the entire evaluation period.

When the UE is provided with atime-domain measurement resource restriction pattern for serving cell measurements,
the UE Rx-Tx time difference measurement shall meet the measurement requirements specified in Section 8.1.2.7.2 and
accuracy requirements specified in Section 9.1.9.4.

The requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

NOTE: Itisup tothe UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.

8.2 Capabilities for Support of Event Triggering and Reporting
Criteria

8.2.1 Introduction

This clause contains requirements on UE capabilities for support of event triggering and reporting criteria. Aslong as
the measurement configuration does not exceed the requirements stated in clause 8.2.2, the UE shall meet the
performance requirements defined in clause 9.

The UE can be reguested to make measurements under different measurement identities defined in TS 36.331 [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. 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 isto set some limits on the number of different event, periodic and no reporting criteria the
UE may be reguested to track in parallel.

8.2.2 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 8.2.2-1.

The UE shall be able to support in parallel per category up to E.; reporting criteria according to table 8.2.2-1. For the

measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells,
and inter-RAT per supported RAT, the UE need not support more than the total number of reporting criteria as follows:
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- 26 reporting criteriain total if the UE is not configured with any SCell carrier frequency,
- 35reporting criteriain total if the UE is configured with one SCell carrier frequency and

- 44 reporting criteriain total if the UE is configured with two SCell carrier frequencies.

Table 8.2.2-1: Requirements for reporting criteria per measurement category

Measurement category Ecat Note
Intra-frequency "°° © 9 E-UTRA intra-frequency cells
Intra-frequency UE Rx-Tx time difference 2 Intra-frequency UE Rx-Tx time difference
measurements reported to E-UTRAN via RRC
and to positioning server via LPP. Applies for
UE supporting both LPP and UE Rx-Tx time
difference measurement.
Intra-frequency RSTD measurement reporting
for UE supporting OTDOA,; 1 report capable of
minimum 16 cell measurements for the intra-
frequency
Intra-frequency RSRP and RSRQ measurements 1 Intra-frequency RSRP and RSRQ
for E-CID measurements for E-CID reported to E-SMLC
via LPP [24]. One report capable of at least in
total 9 intra-frequency RSRP and RSRQ
measurements. Applicable to UE capable of
reporting RSRP and RSRQ to E-SMLC via LPP.
Inter-frequency 7 E-UTRA inter-frequency cells
Inter-frequency RSTD ote 2 1 Inter-frequency RSTD measurement reporting
for UE supporting OTDOA,; 1 report capable of
minimum 16 cell measurements for at least one
inter-frequency. Only applicable as specified in
Section 8.1.2.6.
Inter-RAT (E-UTRAN FDD or TDD, UTRAN FDD, 5 Only applicable for UE with this (inter-RAT)
UTRAN TDD, GSM, cdma2000 1 x RTT and HRPD) capability. This requirement (Ecat = 5) is per
supported RAT.
Note 1:  When the UE is configured with SCell carrier frequency, Eca for Intra-frequency is applied per serving
frequency.
Note 2:  When the UE is configured with SCell carrier frequency, the UE shall be capable of supporting at least 2
reporting criteria for all RSTD measurements configured to be performed on PCell carrier frequency,
SCell carrier frequency and inter-frequency carrier. This requirement applies when there is a single on-
going LPP OTDOA location session.

Intra-frequency RSTD "o 2 1

8.3 Measurements for E-UTRA carrier aggregation

8.3.1 Introduction

This clause contains requirements on UE capabilities for support of E-UTRA carrier aggregation. Reguirementsin this
clause are applicable to all carrier aggregation capable UE which have been configured with at least one downlink
SCell, but:

- up to three downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or
- up to three downlink CCs and one uplink CC for inter-band carrier aggregation, or

- upto two downlink CCsintra-band contiguous and one downlink intra-band non-contiguous and one uplink CC
for carrier aggregation, or

- up to two downlink CCsintra-band contiguous and one downlink inter-band and one uplink CC for carrier
aggregation, or

- up to two downlink CCsintra-band non-contiguous and one downlink inter-band and one uplink CC for carrier
aggregation, or

- up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.
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Non configured frequencies may be measured with measurement gaps or autonomous gaps according to the
requirementsin clause 8.1.2.3 (E-UTRAN inter frequency measurements and E-UTRAN inter frequency measurements
with autonomous gaps). Requirements in this clause are applicable to E-UTRA FDD, E-UTRA TDD and E-UTRA
TDD-FDD carrier aggregation.

8.3.2 Measurements of the primary component carrier

Measurements of cells on the primary component carrier shall meet all applicable requirements (FDD or TDD) in
clause 8.1.2.2 (E-UTRAN intra frequency measurements and E-UTRAN inter frequency measurements with
autonomous gaps)

8.3.3 Measurements of a secondary component carrier

A Secondary component carrier may be activated and deactivated by MAC-CE commands as specified in [17]. The
applicable performance requirements depend on whether the SCell on the corresponding frequency is actived or
deactivated.

8.3.3.1 Measurements of a secondary component carrier with active SCell

When the SCell is activated, measurement performance requirements for the frequency are those givenin

clause 8.1.2.2(E-UTRAN intra frequency measurements and E-UTRAN inter frequency measurements with
autonomous gaps). If common DRX isin use, then the requirements for that secondary component carrier are given by
the applicable DRX requirements (FDD or TDD) in clause 8.1.2.2, otherwise the non DRX reguirements are applicable.
The applicable measurement accuracy requirements arein clause 9.1.11 (Carrier aggregation measurement accuracy)

8.3.3.2 Measurements of a secondary component carrier with deactivated SCell

This clause defines the measurement requirements of a secondary component carrier with deactivated SCell based on
the parameter measCycleSCell defined in TS 36.331 [2].

8.3.3.2.1 E-UTRAN secondary component carrier measurements when no common DRX
is used

When no DRX isin use the UE shall be able to identify a new detectable FDD or TDD cell on a secondary component
carrier within Tigenity s @ccording to the parameter measCycleSCell where Tigeniry sec = 20 measCycleSCell

A cell shall be considered detectable when
- RSRP related side condition given in Clause 9.1 are fulfilled for a corresponding Band,
- SCH_RP|sgmand SCH Esg/lot according to Annex B.2.7 for a corresponding Band

The measurement period for deactivated scell measurements is Tmessure soc @CcOrding to the parameter measCycleSCell
where Teasure sic = 5 MeasCycleSCell. The UE shall be capable of performing RSRP and RSRQ measurements for 8
identified cells on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements
to higher layers with the measurement period of Tmessure scc-

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.11 (Carrier aggregation
measurement accuracy)

A UE may reconfigure the receiver bandwidth or turn on/off one of the RF chains when performing measurements on
one or two SCCs with deactivated SCell. This may cause interruptions on PCell or an activated SCell or both that are
specified in Section 7.8.

8.3.3.2.1.1 Measurement Reporting Requirements
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8.3.3.21.1.1 Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirementsin
clause 9.

8.3.3.2.1.1.2 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.3.3.2.1.1.3 Event Triggered Reporting.

8.3.3.2.1.1.3 Event Triggered Reporting
Reported measurements contained in event triggered measurement reports shall meet the requirementsin clause 9.
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 TTI of the uplink DCCH. The delay uncertainty
is: 2 X TTlpccn-This measurement reporting delay excludes a delay which is 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 Tigeniry sc defined in
Clause 8.3.3.2.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If acell which has been detectable at least for the time period Tigenity scc defined in clause 8.3.3.2.1 becomes
undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
triggered measurement reporting delay shall be less than T measure soc Provided the timing to that cell has not changed
more than = 50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.

8.3.3.2.2 E-UTRAN secondary component carrier measurements when common DRX is
used

When DRX isin use the UE shall be able to identify a new detectable FDD or TDD cell on a secondary component
carrier within Tigenity s, @ccording to the parameter measCycleSCell where Tigeniry sec = Max(20 measCycleSCell,
Tidentify_sccl)- Tidentify_sccl is giveﬂ intable 8.3.3.2.2-1.

Table 8.3.3.2.2-1: Requirement for Tigentity scc1

DRX cycle Tidentity_scc1 (S) (DRX
length (s) cycles)
<0.04 0.8 (Notel)
0.04<DRX- Note2 (40)
cycle<0.08
0.128 3.2 (25)
0.128<DRX- Note2(20)
cycles2.56
Notel: Number of DRX cycle depends
upon the DRX cycle in use
Note2: Time depends upon the DRX
cycle in use

A cell shall be considered detectable when
- RSRP related side condition given in Clause 9.1 are fulfilled for a corresponding Band,

- SCH_RP|sm and SCH Es/lot according to Annex B.2.7 for a corresponding Band
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The measurement period for deactivated scell measurements is Tmessure sec @CcOrding to the parameter measCycleSCell
where Teasure scc =MaX( 5 measCycleSCell, Tmeasure scc1)- The UE shall be capable of performing RSRP and RSRQ
measurements for 8 identified cells on a secondary component carrier, and the UE physical layer shall be capable of
reporting measurements to higher layers with the measurement period of Teasure sce: Tmeasure scc1 1S given in table
8.3.3.2.2-2

Table 8.3.3.2.2-2: Requirement for Tmeasure_scc1

DRX cycle Tmeasure_sccl (S)
length (s) (DRX cycles)
<0.04 0.2 (Notel)
0.04<DRX- Note2 (5)

cycles2.56

Notel: Number of DRX cycle
depends upon the DRX cycle in use
Note2: Time depends upon the DRX

cycle in use

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.11 (Carrier aggregation
measurement accuracy).

A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when
making measurements of cells on one or two SCCs with deactivated SCell. This may cause interruptions (packet drops)
to aPCell or an activated SCell or both when the PCell and the SCell belong to the same frequency band. No
interruptions while the On Duration timer is running shall be allowed when common DRX is used. The requirement
considers only interruptions due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF
impairments or channel conditions.

8.3.3.2.2.1 Measurement Reporting Requirements

8.3.3.221.1 Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirementsin
clause 9.

8.3.3.2.21.2 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
clause 9.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in
clause 8.3.3.2.2.1.3 Event Triggered Reporting.

8.3.3.2.2.1.3 Event Triggered Reporting
Reported measurements contained in event triggered measurement reports shall meet the requirementsin clause 9.
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 TTlpccn-This measurement reporting delay excludes a delay which is caused by no UL resources for UE to send
the measurement report.

The event triggered measurement reporting delay, measured without L 3 filtering shall be less than Tigeniry soc defined in
Clause 8.3.3.2.2. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be
expected.

If acell which has been detectable at least for the time period Tigenity sc defined in clause 8.3.3.2.2 becomes

undetectable for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the event
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triggered measurement reporting delay shall be less than T measure soc Provided the timing to that cell has not changed
more than = 50 Ts and the L 3 filter has not been used. When L3 filtering is used an additional delay can be expected.

8.4 OTDOA RSTD Measurements for E-UTRAN carrier
aggregation

8.4.1 Introduction

This clause contains RSTD measurement requirements on UE capabilities for support of E-UTRA carrier aggregation.
Requirementsin this clause are applicable to al carrier aggregation capable UE which have been configured with one
downlink SCell. Non-configured frequencies may be measured with measurement gaps according to the requirementsin
clause 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies. Requirementsin this clause are
applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

8.4.2 Measurements on the primary component carrier

The RSTD measurements on cells belonging to the primary component carrier shall meet all applicable requirements
(FDD or TDD) specifiedin clause 8.1.2.5, i.e., E-FUTRAN intra-frequency RSTD measurement period applies.

The RSTD measurement accuracy for all the measurements on the primary component carrier shall be fulfilled
according to the accuracy as specified in the sub-clause 9.1.12.

If the PCell is changed, regardless whether the primary component carrier is changed or not while the RSTD
measurements are being performed on cells belonging to the primary component carrier, then the UE shall complete the
ongoing OTDOA measurement session. In case of change of the primary component carrier, the requirements shall
apply only if the primary component carrier is swapped with the currently configured secondary component carrier. The
UE shall aso meet the OTDOA measurement and accuracy requirements for the primary component carrier. However

in this case the total RSTD measurement period ( Trsrp, - utraN, Peal_change) Shall be according to the following
expression:
TRSTD, E-UTRAN, PCell_change = TRSTD, E-UTRAN +K ><TPRS + TPCeII_change ms,

where:

K is the number of times the PCell is changed during Trsrp, £ ytran, peal_change
Ters isdefined in clause 8.1.2.5,

Tical change 1S thetime during which the RSTD measurement may not be possible due to PCell change; it can be up
to 25 ms,

Trstp, E-UTRAN COFTEspoNnds to the E-UTRAN intra-frequency RSTD measurement period as specified in
clause 8.1.2.5.
Furthermore, due to the PCell changing the UE shall meet the RSTD measurement accuracy for a PRS bandwidth which

is not larger than the minimum channel bandwidth of those PCell/SCell(s) on whose carriers RSTD measurement is
performed during the RSTD measurement period.

8.4.3 Measurements on the secondary component carrier

The RSTD measurements when all cells are on the configured secondary component carrier shall meet all applicable
requirements (FDD or TDD) specified in clause 8.1.2.5, i.e., EFUTRAN intra-frequency RSTD measurement period
applies, regardless of whether the Scell on the corresponding frequency is activated or deactivated by the MAC-CE
commands as specified in [17].

The RSTD measurement accuracy for al the measurements on the secondary component carrier shall be fulfilled
according to the accuracy as specified in the sub-clause 9.1.12.
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A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when
making RSTD measurements on cells belonging to SCC with deactivated SCell. This may cause interruptions (packet
drops) to a PCell when the PCell and the SCell belong to the adjacent or non-adjacent component carriersin the same
frequency band or to different frequency bands. In this case:

- the UE may cause interruption on the PCell due to the RSTD measurements of up to 0.5% of missed

ACK/NACK, provided that the PRS periodicity, Tors, is greater than or equal to 640 ms. When the PCell and

the SCell belong to the same frequency band, each interruption shall not exceed 5 subframes. When the PCell
and the SCell belong to different frequency bands, each interruption shall not exceed 1 subframe. No interruption
is alowed when the PRS periodicity is below 640 ms.

- if the UE is configured for RSTD measurements on cells belonging to SCC with deactivated SCell and also with
ameasCycleSCell for performing E-UTRA carrier aggregation measurements as defined in Section 8.3 on the
same SCC as configured for the RSTD measurements, then the total alowed interruption on the PCell is the
maximum of the interruption due to E-UTRA carrier aggregation measurements specified in Section 7. 8 and the
interruption due to the RSTD measurements on SCC.

No interruptions while the On Duration timer is running shall be allowed when common DRX is used.

The interruption requirement considers only missed ACK/NACK due to reconfiguration of the receiver bandwidth, and
not due to other causes such as RF impairments or channel conditions.

If the PCell is changed, regardless whether the primary component carrier is changed or not while the RSTD
measurements are being performed on cells belonging to the secondary component carrier, then the UE shall complete
the ongoing OTDOA measurement session. In case of change of the primary component carrier, the requirements shall
apply only if the primary component carrier is swapped with the currently configured secondary component carrier. The
UE shall aso meet the OTDOA measurement and accuracy requirements for the secondary component carrier. However

in this case the total RSTD measurement period ( Trsrp, - utrAN, Peal_change) Shall be according to the following
expression:

TRSTD, E-UTRAN, PCell_change = TRSTD, E-UTRAN + K ><TPRS + TPCeII_change ms,
where:

K isthe number of times the PCell is changed during Trsrp £ yrran, el change
Ters isdefined in clause 8.1.2.5,

Tical change 1S thetime during which the RSTD measurement may not be possible due to PCell change; it can be up
to 25 ms,

Trstp, e-uTRan COMTEsPONds to the E-UTRAN intra-frequency RSTD measurement period as specified in
clause 8.1.2.5.

Furthermore, due to the PCell changing the UE shall meet the RSTD measurement accuracy for a PRS bandwidth which
is not larger than the minimum channel bandwidth of those PCell/SCell(s) on whose carriers RSTD measurement is
performed during the RSTD measurement period.

8.4.4 Measurements on both primary component carrier and secondary
component carrier

The RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall
meet all applicable requirements (FDD-FDD, TDD-TDD, TDD-FDD or FDD-TDD inter-Frequency OTDOA) specified
inclause 8.1.2.6, i.e., E-FUTRAN inter-frequency RSTD measurement period applies regardless of whether the SCell on
the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in [17], with the
following exceptions
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- the number of PRS positioning occasionsis as specified in Table 8.4.4-1 shall apply, and
- TDD uplink-downlink subframes configurations as specified in Clause 8.1.2.5.2, Table 8.1.2.5.2-2 shall apply.

Table 8.4.4-1: Number of PRS positioning occasions within measurement period

Positioning subframe Number of PRS positioning occasions M
configuration period Tpeg
160 ms 32
>160 ms 16

The RSTD measurement accuracy for all the measurements on both primary component carrier and the secondary
component carrier shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.12.

A UE may reconfigure its receiver bandwidth taking into account the SCell activation/deactivation status, and when
performing RSTD measurements on cells belonging to at least SCC with deactivated SCell. This may cause
interruptions (packet drops) on a PCell when the PCell and the SCell belong to the adjacent or non-adjacent component
carriersin the same frequency band or to different frequency bands. In this case:

- the UE may cause interruption on the PCell due to the RSTD measurements of up to 0.5% of missed
ACK/NACK, provided that the PRS periodicity, Tors, is greater than or equal to 640 ms. When the PCell and

the SCell belong to the same frequency band, each interruption shall not exceed 5 subframes. When the PCell
and the SCell belong to different frequency bands, each interruption shall not exceed 1 subframe. No interruption
is allowed when the PRS periodicity is below 640 ms.

- if the UE is configured for RSTD measurements on cells belonging to at least SCC with deactivated SCell and
also with ameasCycleSCell for performing E-UTRA carrier aggregation measurements as defined in Section 8.3
on the same SCC as configured for the RSTD measurements, then the total allowed interruption on the PCell is
the maximum of the interruption due to E-UTRA carrier aggregation measurements specified in Section 7. 8 and
the interruption due to the RSTD measurements on SCC.

No interruptions while the On Duration timer is running shall be allowed when common DRX is used.

The interruption requirement considers only missed ACK/NACK due to reconfiguration of the receiver bandwidth, and
not due to other causes such as RF impairments or channel conditions.If the PCell is changed regardless whether the
primary component carrier is changed or not while the RSTD measurements are being performed on cells belonging to
both the primary component carrier and the secondary component carrier then the UE shall complete the ongoing
OTDOA measurement session. In case of change of the primary component carrier, the requirements shall apply only if
the primary component carrier is swapped with the currently configured secondary component carrier. The UE shall
also meet the OTDOA measurement and accuracy requirements for the primary and secondary component carrier.

However in this case the total RSTD measurement period ( Trsrp £ ytraN, peal_change) Shall be according to the
following expression:
TRSTD, E-UTRAN, PCell_change = TRSTD, E-UTRAN +K ><TPRS + TPCeII_change ms,

where:

K is the number of times the PCell is changed during Trsrp, £ ytran, peal_change

Ters isdefined in clause 8.1.2.6,

Tical change 1S thetime during which the RSTD measurement may not be possible due to PCell change; it can be up

to 25 ms,

Trstp, e-uTrRan COMTEsPONds to the E-UTRAN inter-frequency RSTD measurement period as specified in
clause 8.1.2.6 with the exception that the number of PRS positioning occasionsis as specified in Table 8.4.4-1.
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Furthermore, due to the PCell changing the UE shall meet the RSTD measurement accuracy for a PRS bandwidth which
is not larger than the minimum channel bandwidth of those PCell/SCell(s) on whose carriers RSTD measurement is
performed during the RSTD measurement period.

9 Measurements performance requirements for UE

One of the key services provided by the physical layer is the measurements used to trigger or perform a multitude of
functions. Both the UE and the E-UTRAN are required to perform measurements. The physical layer measurement
model and a complete list of measurements are specified in [25] and [22] respectively. The physical layer measurements
are described and defined in [4]. In this clause for each measurement the relevant requirements on the measurement
period, reporting range, granularity and performance in terms of accuracy are specified.

Since the UE reference sensitivity requirements are different depending on supported band, thisis noted in each case
with definition of the range | o for each frequency band. Definitions of each frequency bands can be found in [5].

The accuracy requirementsin this clause are applicable for AWGN radio propagation conditions and assume
independent interference (noise) at each receiver antenna port.

9.1 E-UTRAN measurements

9.1.1 Introduction

The requirementsin this clause are applicable for aUE:
- instate RRC_CONNECTED
- performing measurements with appropriate measurement gaps as defined in Clause 8.1.2.1.
- 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
guantity 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 [25].

The accuracy requirements 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 higher
layer filtering disabled.

In the requirements of Section 9 for the UE capable of CA and the UESs configured with one or two downlink SCell(s),
the applicable exceptions for side conditions are specified in Annex B, Sections B.4.2 and B.4.3, respectively.
9.1.2 Intra-frequency RSRP Accuracy Requirements

9.1.2.1 Absolute RSRP Accuracy

The requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the
serving cell.

The accuracy requirementsin Table 9.1.2.1-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.1 for a corresponding Band
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Table 9.1.2.1-1: RSRP Intra frequency absolute accuracy

Accuracy Conditions
o "°*"range
Normal Extreme ~ -
condition | condition Es/lot E'UTRQSL?;SEQ? band Minimum lo Maximum lo
dB dBm/15kHz
dB dB Note 2 dBm/BWchannel | dBM/BWchannel
FDD A, TDD A -121 N/A -70
FDD C,TDD C -120 N/A -70
FDD D -119.5 N/A -70
FDD E, TDD E -119 N/A -70
+ + -
6 9 >-6 dB FDD F 1185 N/A 70
FDD G -118 N/A -70
FDD H -117.5 N/A -70
FDD N -114.5 N/A -70
FDD_A, TDD_A, FDD_C,
TDD_C, FDD_D, FDD _E, ) .
+8 +11 >-6 dB TDD_E, FDD_F, FDD_G. N/A 70 50
FDD H, FDD N
NOTE 1: lois assumed to have constant EPRE across the bandwidth.

NOTE 2: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3: E-UTRA operating band groups are as defined in Section 3.5.

9.1.2.2

Relative Accuracy of RSRP

The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from
another cell on the same frequency.

The accuracy requirementsin Table 9.1.2.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|4sm according to Annex B.3.8 for a corresponding Band.

Table 9.1.2.2-1: RSRP Intra frequency relative accuracy

Accuracy Conditions
- Note Io "°** range
Normal Extreme Es/lot -
condition | condition 2 E-UTRQ(?‘E);;%EQQ band Minimum lo Maximum lo
dB dB dB dBm/15kHz " " | dBm/BWchannel
FDD A, TDD A -121 -50
FDD C,TDD C -120 -50
FDD D -119.5 -50
FDD _E, TDD E -119 -50
2 +3 >-3dB FDD F 1185 50
FDD G -118 -50
FDD H -117.5 -50
FDD N -114.5 -50
+3 +3 >-6 dB Note 3 Note 3 Note 3
NOTE 1: lois assumed to have constant EPRE across the bandwidth.
NOTE 2: The parameter Es/lot is the minimum 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 condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5: E-UTRA operating band groups are as defined in Section 3.5.
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9.1.2.3 Absolute RSRP Accuracy under Time Domain Measurement Resource
Restriction

The requirements for absolute accuracy of RSRP in this clause shall apply to a cell on the same frequency as that of the
serving cell when atime domain measurement resource restriction pattern for performing RSRP measurements on this
cell is configured by higher layers (TS 36.331 [2]).

The accuracy requirementsin Table 9.1.2.3-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled,
RSRPJ4sm according to Annex B.3.9 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

Table 9.1.2.3-1: RSRP Intra frequency absolute accuracy under time domain measurement resource

restriction
Accuracy Conditions
lo "°*“range
Normal Extreme - -
condition | condition Es/lot E-UTRA Oper%%'tgg band Minimum lo Maximum lo
groups
dB
dB dB 15kﬂ§mo/te 1,3 dBm/BWChannel dBm/BWChannel
FDD A, TDD A -121 N/A -70
FDD C,TDD_C -120 N/A -70
FDD D -119.5 N/A -70
FDD E, TDD E -119 N/A -70
+6 9 =4 dB FDD F 1185 N/A 70
FDD G -118 N/A -70
FDD H -117.5 N/A -70
FDD N -114.5 N/A -70
FDD_A, TDD_A, FDD_C,
TDD_C, FDD_D, FDD_E, R _
18 +11 >-4 dB TDD_E. FDD_F, FDD G, N/A 70 50
FDD H, FDD N

NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in that symbol.

NOTE 2: lo is defined in subframes indicated by the time domain measurement resource restriction pattern configured for
performing RSRP measurements of this cell. The lo range defined by the minimum and the maximum lo levels
applies to CRS and non-CRS symbols. lo may be different in different symbols within a subframe.

NOTE 3: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 4: E-UTRA operating band groups are as defined in Section 3.5.

For time domain measurements restriction under colliding CRS with ABS configured in non-MBSFN subframes,
requirementsin Section 9.1.2.1 apply.

9.1.24 Relative Accuracy of RSRP under Time Domain Measurement Resource
Restriction

The requirements for relative accuracy of RSRP in this clause shall apply to a cell on the same frequency asthat of the
serving cell when atime domain measurement resource restriction pattern for performing RSRP measurements for this
cell is configured by higher layers (TS 36.331 [2]).

The accuracy requirementsin Table 9.1.2.4-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled,
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RSRP1,2|4sm according to Annex B.3.10 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

Table 9.1.2.4-1: RSRP Intra frequency relative accuracy under time domain measurement resource

restriction
Accuracy Conditicl)“nKsj
ote
Normal Extreme | Es/lot"°® . lo range
condition | condition 2 E-UTRA Oper%%'tgg band Minimum lo Maximum lo
groups
dB dB dB 15kg§m/te 1,5 dBm/BWochannel
FDD A, TDD A -121 -50
FDD C,TDD C -120 -50
FDD D -119.5 -50
FDD_E, TDD_E -119 -50
*2 +3 =2 dB FDD F 1185 50
FDD G -118 -50
FDD H -117.5 -50
FDD_N -114.5 -50
+3 +3 >-4 dB Note 4 Note 4 Note 4
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in that symbol.
NOTE 2: The parameter Es/lot is the minimum Es/lot of the pair of cells to which the requirement applies.
NOTE 3: lo is defined in subframes indicated by the time domain measurement resource restriction pattern
configured for performing RSRP measurements of this cell. The lo range defined by the minimum and
the maximum lo levels applies to CRS and non-CRS symbols. lo may be different in different symbols
within a subframe.
NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding highest accuracy requirement.
NOTE 5: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 6: E-UTRA operating band groups are as defined in Section 3.5.

For time domain measurements restriction under colliding CRS with ABS configured in non-MBSFN subframes,
requirementsin Section 9.1.2.2 apply.

9.1.25 Absolute RSRP Accuracy under Time Domain Measurement Resource
Restriction with CRS assistance information

The requirements for absolute accuracy of RSRP in this clause shall apply to a cell on the same frequency as that of the
serving cell when atime domain measurement resource restriction pattern for performing RSRP measurements on this
cell is configured by higher layers (TS 36.331 [2]) and the CRS assistance information is provided. The reguirements
apply for UEs supporting CRS interference handling.

The accuracy requirementsin Table 9.1.2.5-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,
Conditions defined in 36.101 Secion 7.3 for reference sensitivity are fulfilled,
RSRPJ¢4sm according to Annex B.3.11 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern,

The UE is provided with the CRS assistance information (TS 36.331 [2]) and the CRS assistance information is
valid throughout the entire evaluation period.
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The requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

Table 9.1.2.5-1: RSRP Intra frequency absolute accuracy under Time Domain Measurement Resource
Restriction with CRS assistance information

Accuracy Conditions
o "°*®?range
Normal Extreme - -
condition | condition Es/lot E_UTRgﬁgﬁssr%m% band Minimum lo Maximum lo
Note
dB dB dB dBm/lj?lgHz dBm/BWChannel dBm/BWChannel
FDD _A, TDD_A -121 N/A -70
FDD C,TDD _C -120 N/A -70
FDD D -119.5 N/A -70
FDD E, TDD E -119 N/A -70
+6 9 =946 FDD F 1185 N/A 70
FDD G -118 N/A -70
FDD _H -117.5 N/A -70
FDD_N -114.5 N/A -70
FDD_A, TDD_A, FDD_C,
TDD_C, FDD_D, FDD_E, R _
18 +11 >-9.46 TDD_E. FDD_F, FDD_G, N/A 70 50
FDD H, FDD N

NOTE 1: This lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: lo is defined in subframes indicated by the time domain measurement resource restriction pattern configured for
performing RSRP measurements of this cell. The specified lo range applies to CRS and non-CRS symbols. lo
may be different in different symbols within a subframe.

NOTE 3: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 4: E-UTRA operating band groups are as defined in Section 3.5.

9.1.2.6 Relative Accuracy of RSRP under Time Domain Measurement Resource
Restriction with CRS assistance information

The requirements for relative accuracy of RSRP in this clause shall apply to acell on the same frequency as that of the
serving cell when atime domain measurement resource restriction pattern for performing RSRP measurements for this
cell is configured by higher layers (TS 36.331 [2]) and the CRS assistance information is provided. The requirements
apply for UEs supporting CRS interference handling.

The accuracy requirementsin Table 9.1.2.6-1 are valid under the following conditions:
Cell specific reference signalsin the measured cell are transmitted either from one, two or four antenna ports,
Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled,
RSRP1,2|4sm according to Annex B.3.12 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern,

The UE is provided with the CRS assistance information (TS 36.331 [2]) and the CRS assistance information is
valid throughout the entire evaluation period.

The requirements in this section shall also be met also when the number of transmit antenna ports[16] of one or more
cells whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.
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Table 9.1.2.6-1: RSRP Intra frequency relative accuracy under Time Domain Measurement Resource
Restriction with CRS assistance information

Accuracy Conditions
Note 3
Normal Extreme | Es/lot"* E-UTRA onerating band lo range
condition | condition 26 grOL?ps Noteg Minimum lo Maximum lo
dB dB dB dBm/15kHz "> | dBM/BWchannel
FDD A, TDD A -121 -50
FDD C,TDD_C -120 -50
FDD D -119.5 -50
FDD E, TDD E -119 -50
2 3 >-6.96 FOD F 1185 50
FDD G -118 -50
FDD _H -117.5 -50
FDD N -114.5 -50
13 +3 >-9.46 Note 4 Note 4 Note 4

NOTE 1: This lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: The parameter Es/lot is the minimum Es/lot of the pair of cells to which the requirement applies.

NOTE 3: lo is defined in subframes indicated by the time domain measurement resource restriction pattern
configured for performing RSRP measurements of this cell. The specified lo range applies to CRS
and non-CRS symbols. lo may be different in different symbols within a subframe.

NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding highest accuracy requirement.

NOTE 5: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 6: The gap between the Es/lot level in table 9.1.2.6-1 and 9.1.2.4-1 is due to the interference from either
PCell or at least one neighbour cell indicated within the CRS assistance information.

NOTE 7: E-UTRA operating band groups are as defined in Section 3.5.

9.1.3 Inter-frequency RSRP Accuracy Requirements

9.1.3.1 Absolute RSRP Accuracy

The requirements for absolute accuracy of RSRP in this clause apply to a cell that has different carrier frequency from
the serving cell.

The accuracy requirementsin Table 9.1.3.1-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.3 for a corresponding Band
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Table 9.1.3.1-1: RSRP Inter frequency absolute accuracy

Accuracy Conditions
lo"°** range
Normal Extreme - -
condition | condition Es/lot E'UTRQSESQ?}JQ? band Minimum lo Maximum lo
Note
dB dB dB dBm/152kHz dBm/BWChannel dBm/BWChannel
FDD A, TDD A -121 N/A -70
FDD C, TDD C -120 N/A -70
FDD D -119.5 N/A -70
FDD E, TDD E -119 N/A -70
+ + - —— —
+6 9 >-6 dB FDD F 1185 N/A 70
FDD G -118 N/A -70
FDD H -117.5 N/A -70
FDD N -114.5 N/A -70
FDD_A, TDD_A, FDD_C,
TDD_C, FDD_D, FDD_E, R .
18 +11 >-6 dB TDD_E. FDD_F, FDD G, N/A 70 50
FDD H, FDD N

NOTE 1:

lo is assumed to have constant EPRE across the bandwidth.

NOTE 2: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3: E-UTRA operating band groups are as defined in Section 3.5.

9.1.3.2

Relative Accuracy of RSRP

The relative accuracy of RSRP in inter frequency case is defined as the RSRP measured from one cell compared to the
RSRP measured from another cell on a different frequency.

The accuracy requirementsin Table 9.1.3.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|4sm according to Annex B.3.4 for a corresponding Band

IRSRP1l,, - RSRPZ, |<27dB

| Channel 1_lo -Channel 2_lo |< 20 dB

Table 9.1.3.2-1: RSRP Inter frequency relative accuracy

Accuracy Conditions
- Note Io "°**range
Normal Extreme Es/lot -
condition | condition 2 EUTR;;;?;;%%Q% band Minimum lo Maximum lo
dB dB dB dBm/15kHz ™ | dBm/BWchannel
FDD A, TDD A -121 -50
FDD C,TDD C -120 -50
FDD D -119.5 -50
FDD_E, TDD _E -119 -50
+6 +6 >-6.dB FDD F 1185 50
FDD G -118 -50
FDD H -117.5 -50
FDD_N -114.5 -50
NOTE 1: lois assumed to have constant EPRE across the bandwidth.
NOTE 2: The parameter Es/lot is the minimum Es/lot of the pair of cells to which the requirement applies.
NOTE 3: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4: E-UTRA operating band groups are as defined in Section 3.5.
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9.14 RSRP Measurement Report Mapping
The reporting range of RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 9.1.4-1. The range in the signalling may be larger than the
guaranteed accuracy range.

Table 9.1.4-1: RSRP measurement report mapping

Reported value Measured quantity value Unit
RSRP_00 RSRP < -140 dBm
RSRP_01 -140 < RSRP < -139 dBm
RSRP_02 -139 < RSRP < -138 dBm
RSRP_95 -46 <RSRP < -45 dBm
RSRP_96 -45 < RSRP < -44 dBm
RSRP_97 -44 < RSRP dBm

9.1.5 Intra-frequency RSRQ Accuracy Requirements

9.1.5.1 Absolute RSRQ Accuracy

The requirements for absolute accuracy of RSRQ in this clause apply to a cell on the same frequency as that of the
serving cell.

The accuracy requirementsin Table 9.1.5.1-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.1 for a corresponding Band

Table 9.1.5.1-1: RSRQ Intra frequency absolute accuracy

Accuracy Conditions
lo """ range
Normal Extreme - -
condition | condition | SOt E'UTRgAr;f;Sr%tJQg band Minimum lo Maximum Io
dB dB dB dBm/15kHz "> | dBm/BWchannel
FDD A, TDD A -121 -50
FDD C,TDD_C -120 -50
FDD D -119.5 -50
FDD E, TDD E -119 -50
2.5 +4 >-3dB FDD F 1185 50
FDD G -118 -50
FDD H -117.5 -50
FDD N -114.5 -50
+3.5 +4 >-6 dB 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: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4: E-UTRA operating band groups are as defined in Section 3.5.
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9.1.5.2 Absolute RSRQ Accuracy under Time Domain Measurement Resource
Restriction

The requirements for absolute accuracy of RSRQ in this clause shall apply to a cell on the same frequency as that of the
serving cell when atime domain measurement resource restriction pattern for performing RSRQ measurements of this
cell is configured by higher layers (TS 36.331 [2]).

The accuracy requirementsin Table 9.1.5.2-1 are valid under the following conditions:
Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled,
RSRPJ4sm according to Annex B.3.9 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRQ measurement,

The RSRQ measurement is not performed in any subframe other than those indicated by the time domain
measurement resource restriction pattern configured for the measured cell,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern.

Table 9.1.5.2-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource

restriction
Accuracy Conditicl)\‘n[sZ
lo "°*°“ range
Normal Extreme - -
condition | condition Es/lot E-UTRA Oper?\ltoltgg band Minimum lo Maximum lo
groups
dB dB dB 15kﬂ§m/te 1,4 dBrn/BWChanneI
FDD A, TDD A -121 -50
FDD _C,TDD _C -120 -50
FDD D -119.5 -50
FDD_E, TDD_E -119 -50
2.5 4 >-2 dB FDD_F 1185 50
FDD G -118 -50
FDD _H -117.5 -50
FDD N -114.5 -50
+3.5 +4 >-4 dB Note 3 Note 3 Note 3

NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in that symbol.

NOTE 2: lo is defined in subframes indicated by the time domain measurement resource restriction pattern
configured for performing RSRQ measurements of this cell. The lo range defined by the minimum and
the maximum lo levels applies to CRS and non-CRS symbols. lo may be different in different symbols
within a subframe.

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 condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 5: E-UTRA operating band groups are as defined in Section 3.5.

For time domain measurements restriction under colliding CRS with ABS configured in non-MBSFN subframes,
requirementsin Section 9.1.5.1 apply.

9.1.5.3 Absolute RSRQ Accuracy under Time Domain Measurement Resource
Restriction with CRS assistance information

The requirements for absolute accuracy of RSRQ in this section shall apply to acell on the same frequency as that of
the serving cell when atime domain measurement resource restriction pattern for performing RSRQ measurements of
thiscell is configured by higher layers (TS 36.331 [2]) and the CRS assistance information is provided. The
requirements apply for UEs supporting CRS interference handling.

The accuracy requirementsin Table 9.1.5.3-1 are valid under the following conditions:
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Cell specific reference signals in the measured cell are transmitted either from one, two or four antenna ports,
Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled,
RSRPJ¢4sm according to Annex B.3.11 for a corresponding Band,

The time domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRQ measurement,

The RSRQ measurement is not performed in any subframe other than those indicated by the time domain
measurement resource restriction pattern configured for the measured cell,

Four symbols containing CRS are available in all subframes indicated by the time domain measurement resource
restriction pattern,

The UE is provided with the CRS assistance information (TS 36.331 [2]) and the CRS assistance information is
valid throughout the entire evaluation period.

The requirementsin this section shall aso be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

Table 9.1.5.3-1: RSRQ Intra frequency absolute accuracy under Time Domain Measurement Resource
Restriction with CRS assistance information

Accuracy Conditions
Io "°*?range
Normal Extreme - Note 5 :
condition | condition Es/lot E-UTRQ;E);;%E)IQQ band Minimum lo Maximum lo
dB dB dB dBm/15kHz ™" * | dBm/BWchannel
FDD A, TDD A -121 -50
FDD C,TDD C -120 -50
FDD D -119.5 -50
FDD E, TDD E -119 -50
+2.5 +4 >-6.96 FDD F 1185 50
FDD G -118 -50
FDD H -117.5 -50
FDD N -114.5 -50
+3.5 +4 >-9.46 Note 3 Note 3 Note 3

NOTE 1: This lo condition is expressed as the average lo per RE over all REs in that symbol.

NOTE 2: lo is defined in subframes indicated by the time domain measurement resource restriction pattern
configured for performing RSRQ measurements of this cell. The specified lo range applies to CRS
and non-CRS symbols. lo may be different in different symbols within a subframe.

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 condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 5: The gap between the Es/lot level in table 9.1.5.3-1 and 9.1.5.2-1 is due to the interference from either
PCell or at least one neighbour cell indicated within the CRS assistance information.

NOTE 6: E-UTRA operating band groups are as defined in Section 3.5.

9.154 Absolute WB-RSRQ Accuracy

The requirements in this section shall apply when the measurement configuration message received by the UE contains
widebandRSRQ-Meas parameter in TS 36.331 [2]. The WB-RSRQ accuracy figuresin Table 9.1.5.4-1are relative to
the value that would be obtained by using the AllowedMeasBandwidth in TS 36.331 [2].

The accuracy requirementsin Table 9.1.5.4-1 are valid under the following conditions:
The value of the parameter, AllowedMeasBandwidth in TS 36.331 [2], is 50 resource blocks or larger
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in TS 36.101 [5] Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.1 for a corresponding Band.
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Accuracy Conditions
Note T
Normal | Extreme Es/lot lot:192 EUTRA onerating band lorange
condition | condition Note 3 gmlf’ps Aot 8 Minimum lo "°t¢® Maximum o
dB dB dB dB dBm/15kHz dBm/BWchannel
FDD_A, TDD_A -121 -50
FDD_C,TDD_C -120 -50
FDD_D -119.5 -50
FDD_E, TDD_E -119 -50
+ + - —= —
2.5 +4 >3d8 | oslol- FDD_F 11185 50
lo2 FDD_G -118 -50
FDD_H -117.5 -50
FDD_N -114.5 -50
+3.5 +4 >-6 dB Note 4 Note 4 Note 4
NOTE 1: lo is the average across all the resource blocks within the AllowedMeasBandwidth in TS 36.331 [2].

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:
NOTE 6:

lol is the lo level in the resource blocks other than central 6 resource blocks within the
AllowedMeasBandwidth in TS 36.331 [2] and 02 is the lo level in central 6 resource blocks. The lo1 and 102

have the same range as defined for lo.

lot is the received power spectrum density of total interference and noise for all the resource blocks, other
than central 6 resource blocks.
The same bands and the same lo conditions for each band apply for this requirement as for the corresponding

highest accuracy requirement.

The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
E-UTRA operating band groups are as defined in Section 3.5.

9.1.6

9.1.6.1

Inter-frequency RSRQ Accuracy Requirements

Absolute RSRQ Accuracy

The requirements for absolute accuracy of RSRQ in this clause apply to acell that has different carrier frequency from
the serving cell.

The accuracy requirementsin Table 9.1.6.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.3 for a corresponding Band
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Table 9.1.6.1-1: RSRQ Inter frequency absolute accuracy

Accuracy Conditions
lo"°** range
Normal Extreme - -
condition | condition Es/lot E'UTRQSL?;SEQQ band Minimum lo Maximum lo
dB dB dB dBm/15kHz "> | dBm/BWchannel
FDD A, TDD A -121 -50
FDD C,TDD C -120 -50
FDD D -119.5 -50
FDD E, TDD E -119 -50
2.5 +4 >-3dB FDD F 1185 50
FDD G -118 -50
FDD H -117.5 -50
FDD N -114.5 -50
3.5 14 >-6 dB 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 condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 4: E-UTRA operating band groups are as defined in Section 3.5.

9.1.6.2 Relative Accuracy of RSRQ

The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the
RSRQ measured from another cell on a different frequency.

The accuracy requirementsin Table 9.1.6.2-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|4sm according to Annex B.3.4 for a corresponding Band

IRSRP1,, - RSRPZ| , |<27dB

| Channel 1 1o -Channel 2_1o | <20 dB

Table 9.1.6.2-1: RSRQ Inter frequency relative accuracy

Accuracy Conditions
Note 1
Normal Extreme | Es/lot"° . lo range
condition | condition 2 E'UTRQSL?;SEQ? band Minimum lo Maximum lo
dB dB dB dBm/15kHz ™" | dBmM/BWchannel
FDD A, TDD A -121 -50
FDD C,TDD_C -120 -50
FDD D -119.5 -50
FDD_E, TDD_E -119 -50
3 4 >3 dB FDD F 1185 50
FDD_G -118 -50
FDD H -117.5 -50
FDD N -114.5 -50
+4 +4 >-6 dB Note 3 Note 3 Note 3
NOTE 1: lo is assumed to have constant EPRE across the bandwidth.
NOTE 2: The parameter Es/lot is the minimum 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 condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 5: E-UTRA operating band groups are as defined in Section 3.5.
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9.1.6.3 Absolute WB-RSRQ Accuracy

The requirements in this section shall apply when the measurement configuration message received by the UE contains
widebandRSRQ-Meas parameter in TS 36.331 [2]. The WB-RSRQ accuracy figuresin Table 9.1.6.3-1are relative to
the value that would be obtained by using the AllowedMeasBandwidth in TS 36.331 [2].

The accuracy requirementsin Table 9.1.6.3-1 are valid under the following conditions:
The value of the parameter, AllowedMeasBandwidth in TS 36.331 [2], is 50 resource blocks or larger
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in TS 36.101 [5] Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.1 for a corresponding Band.

Table 9.1.6.3-1: WB-RSRQ Inter frequency absolute accuracy

Accuracy Conditions
Note I
Normal Extreme Es/lot lON%;BZ E-UTRA operatin bamlj0 I’angeMinimum lo
condition | condition Note 3 gmlf’ps Note 8 Note 5 Maximum lo
dB dB dB dB dBm/15kHz dBm/BWchannel
FDD A, TDD A -121 -50
FDD C,TDD C -120 -50
FDD D -119.5 -50
FDD E, TDD E -119 -50
+ + . — -
2.5 +4 >3d8 | oslol- FDD_F 11185 50
lo2 FDD G 118 50
FDD H -117.5 -50
FDD N -114.5 -50
3.5 14 >-6 dB Note 4 Note 4 Note 4

NOTE 1: lo is the average across all the resource blocks within the AllowedMeasBandwidth in TS 36.331 [2].

NOTE 2: 1ol is the lo level in the resource blocks other than central 6 resource blocks within the
AllowedMeasBandwidth in TS 36.331 [2] and 102 is the lo level in central 6 resource blocks. The lo1 and 102
have the same range as defined for lo.

NOTE 3: ot is the received power spectrum density of total interference and noise for all the resource blocks, other
than central 6 resource blocks.

NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
highest accuracy requirement.

NOTE 5: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 6: E-UTRA operating band groups are as defined in Section 3.5.

9.1.6.4 Relative WB-RSRQ Accuracy

The requirements in this section shall apply when the measurement configuration message received by the UE contains
widebandRSRQ-Meas parameter in TS 36.331 [2]. The WB-RSRQ accuracy figuresin Table 9.1.6.4-1are relative to
the value that would be obtained by using the AllowedMeasBandwidth in TS 36.331 [2].

The accuracy requirementsin Table 9.1.6.4-1 are valid under the following conditions:

The value of the parameter, AllowedMeasBandwidth in TS 36.331 [2], is 50 resource blocks or larger for the
measured cells from different frequencies

Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in TS 36.101 [5] Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|4sm according to Annex B.3.4 for a corresponding Band

IRSRP1,, - RSRPZ| |<27dB

| Channel 1_lo -Channel 2_lo |< 20 dB
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Accuracy Conditions
Note T
Normal | Extreme Es/lot lot:192 . lorange
condition | condition Note 3 E-UTRQSSJ;%EJQ% band Minimum lo Maximum lo
dB dB dB dB dBm/15kHz dBm/BWchannel
FDD A, TDD A -121 -50
FDD C,TDD_C -120 -50
FDD_D -119.5 -50
FDD_E, TDD_E -119 -50
3 4 =3dB | 0slol- FDD F 1185 50
lo2 FDD_G 118 -50
FDD H -117.5 -50
FDD_N -114.5 -50
14 14 >-6 dB Note 4 Note 4 Note 4

NOTE 1: lo is the average across all the resource blocks within the AllowedMeasBandwidth in TS 36.331 [2].

NOTE 2: lol is the lo level in the resource blocks other than central 6 resource blocks within the
AllowedMeasBandwidth in TS 36.331 [2] and 02 is the lo level in central 6 resource blocks. The lo1 and 102
have the same range as defined for lo.

NOTE 3: lotis the received power spectrum density of total interference and noise for all the resource blocks, other
than central 6 resource blocks. The parameter Es/lot is the minimum Es/lot of the pair of cells to which the
requirement applies

NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding

highest accuracy requirement.

NOTE 5: The condition level is increased by A>0, when applicable,
as described in Sections B.4.2 and B.4.3.
NOTE 6: E-UTRA operating band groups are as defined in Section

3.5.

9.1.7

RSRQ Measurement Report Mapping

The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution.

The mapping of measured quantity is defined in table 9.1.7-1. The range in the signalling may be larger than the
guaranteed accuracy range.

Table 9.1.7-1: RSRQ measurement report mapping

Reported value Measured quantity value Unit
RSRQ_00 RSRQ <-19.5 dB
RSRQ 01 -19.5<RSRQ <-19 dB
RSRQ_02 -19 < RSRQ < -18.5 dB
RSRQ_32 -4<RSRQ<-3.5 daB
RSRQ_33 -3.5<RSRQ < -3 dB
RSRQ_34 -3<RSRQ dB

9.1.8

Power Headroom

The requirementsin this clause shall apply for power headroom Type 1 and for power headroom Type 2, which are
specified in clause 5.1.1.2in [3].

For a UE not configured with a secondary cell, the power headroom provides the serving eNB with information about
the differences between the UE configured maximum output power (Pouax,) defined in TS 36.101 [5] and the estimated
power for UL-SCH transmission of the serving cell [3]. In this case the UE shall meet requirements for power

headroom Type

1
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For a UE configured with a secondary cell, the power headroom provides the serving eNB with information about the
differences between the UE configured maximum output power (Pcmax ) defined in TS 36.101[5] and the estimated
power for UL-SCH transmission per activated serving cell ¢, or the estimated power for simultaneous PUSCH and
PUCCH transmission on PCell [3]. In this case the UE shall meet requirements for both power headroom Type 1 and
Type 2.

9181 Period

The reported power headroom shall be estimated over 1 subframe.

When extendedPHR is not configured [17], the Type 1 power headroom shall be estimated for the primary serving cell
asdefined in clause 5.1.1.2in TS 36.213 [3].

When extendedPHR is configured [17], the Type 1 and Type 2 power headroom shall be estimated for each activated
serving cell with configured uplink as defined in clause 5.1.1.2 in TS 36.213 [3].

9.1.8.2 Reporting Delay
The power headroom reporting delay is defined as the time between the beginning of the power headroom reference
period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of

the power headroom shall be 0 ms, which is applicable for all configured triggering mechanisms for power headroom
reporting.

9.1.8.3 Void

9.1.8.4 Report Mapping

The power headroom reporting range is from -23 ...+40 dB. Table 9.1.8.4-1 defines the report mapping.

Table 9.1.8.4-1: Power headroom report mapping

Reported value Measured quantity value (dB)
POWER_HEADROOM 0 -23<PH<-22
POWER_HEADROOM 1 -22<PH<-21
POWER_HEADROOM 2 -21 <PH<-20
POWER_HEADROOM 3 -20€PH<-19
POWER_HEADROOM 4 -19<PH<-18
POWER_HEADROOM 5 -18<PH<-17
POWER HEADROOM_ 57 34 <PH< 35
POWER HEADROOM 58 35<PH< 36
POWER HEADROOM 59 36 <PH< 37
POWER HEADROOM_ 60 37 <PH< 38
POWER HEADROOM 61 38<PH< 39
POWER HEADROOM_ 62 39<PH<40
POWER_HEADROOM_63 PH = 40

9.1.9 UE Rx — Tx time difference

9.19.1 Measurement Requirement

The UE RX-TX time difference is measured from the PCell.

The accuracy requirementsin Table 9.1.9.1-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

No changes to the uplink transmission timing are applied during the measurement period.
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RSRP|4sm according to Annex B.3.5 for a corresponding Band

Table 9.1.9.1-1: UE Rx — Tx time difference measurement accuracy

Conditions
Downlink lo"°**range
Accuracy - transmission .
Es/lot bandwidth of E-UTRA operating band Minimum lo Maximum lo
PCell groups
Ts"Oe? dB MHz dBm/15kHz ™ ° | dBm/BWchannel
FDD A, TDD A -121 -50
FDD C,TDD_C -120 -50
FDD D -119.5 -50
FDD E, TDD E -119 -50
+20 >-3 dB <3 MHz FDD F 1185 50
FDD G "°*¢* -118 -50
FDD H -117.5 -50
FDD N -114.5 -50
+10 >-3dB 25 MHz Note 3 Note 3 Note 3
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: Ts is the basic timing unit defined in TS 36.211.
NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth < 3 MHz.
NOTE 4: Except Band 29 and Band 32.
NOTE 5: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 6: E-UTRA operating band groups are as defined in Section 3.5.

9.19.2 Measurement Report mapping

The reporting range of UE Rx - Tx time difference is defined from 0 to 20472T with 2T, resolution for UE Rx - Tx
time difference less than 4096T and 8Ts for UE Rx - Tx time difference equal to or greater than 4096T .

The mapping of measured quantity is defined in Table 9.1.9.2-1.

Table 9.1.9.2-1: UE Rx - Tx time difference measurement report mapping

Reported value Measured quantity value Unit
RX-TX_TIME_DIFFERENCE_0000 Tue RecTx < 2 Ts
RX-TX_TIME_DIFFERENCE_0001 2 <Tuerex<4 Ts
RX-TX_TIME_DIFFERENCE_0002 4 < Tueretx <6 Ts
RX-TX_TIME_DIFFERENCE_2046 4092 < Tue rectx < 4094 Ts
RX-TX_TIME_DIFFERENCE_2047 4094 < Tue rectx < 4096 Ts
RX-TX_TIME_DIFFERENCE_2048 4096 < Tue rx1x < 4104 Ts
RX-TX_TIME_DIFFERENCE_2049 4104 < Tue rrx < 4112 Ts
RX-TX_TIME_DIFFERENCE_4093 20456 < Tue rx1x < 20464 Ts
RX-TX_TIME_DIFFERENCE_4094 20464 < Tue rx1x < 20472 Ts
RX-TX_TIME_DIFFERENCE_4095 20472 < Tue r-Tx Ts

9.1.93 Measurement Requirement under Time Domain Measurement Resource
Restriction

The requirementsin this section apply for UE configured with a time-domain measurement resource restriction pattern
for PCell measurements. The UE Rx-Tx time difference is measured from the Pcell.

The accuracy requirementsin Table 9.1.9.3-1 are valid under the following conditions:
- Cell specific reference signals are transmitted either from one, two or four antenna ports,

- Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled,
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- No changes to the uplink transmission timing are applied during the measurement period,
RSRPJ4em according to Annex B.3.5 for a corresponding Band,

- Thetime domain measurement resource restriction pattern configured for the PCell indicates at least one
subframe per radio frame for performing the PCell measurements[2],

- Four symbols containing CRS are availablein al subframes indicated by the time domain measurement resource
restriction pattern.

Table 9.1.9.3-1: UE Rx-Tx time difference measurement accuracy under time domain measurement
resource restriction

Conditions
Downlink lo™* ™" range
Accuracy | - Note 6 | transmission )
Es/lot bandwidth of E'UTRQ(?[E);;%EJQQ band Minimum lo Maximum lo
PCell
Ts OC? dB MHz dBm/15kHz ™ * [ dBm/BWchannel

FDD A, TDD A -121 -50
FDD C,TDD C -120 -50
FDD D -119.5 -50
FDD E, TDD E -119 -50
+20 >-3dB =3 MHz FDD F -118.5 -50
FDD_G Note & -118 _50
FDD_H -117.5 -50
FDD_N -114.5 -50

+10 >-3 dB 25 MHz Note 3 Note 3 Note 3

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: Ts is the basic timing unit defined in TS 36.211.

NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth < 3 MHz.

NOTE 4: Except Band 29 and Band 32.

NOTE 5: lo is defined for the subframes indicated by the time-domain measurement resource restriction
pattern for serving cell measurements. The specified lo range applies to CRS and non-CRS symbols.
lo may be different in different symbols within a subframe.

NOTE 6: CRS Esl/lot is in subframes indicated for PCell measurements by the time-domain measurement
resource restriction pattern.

NOTE 7: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 8: E-UTRA operating band groups are as defined in Section 3.5.

NOTE: Itisup to the UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.

9.194 Measurement Requirement when Time Domain Measurement Resource
Restriction Pattern is Configured with CRS Assistance Information
The UE Rx-Tx time difference measurement is performed for the PCell.

For UE configured with atime-domain measurement resource restriction pattern for PCell measurements, the accuracy
requirementsin Table 9.1.9.4-1 apply provided that the following conditions are met for the PCell:

- PCell cell specific reference signals are transmitted from one, two or four antenna ports,

- Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled,

- No changes to the uplink transmission timing are applied during the measurement period,
- RSRP|4s, according to Annex B.3.13 for a corresponding Band,

- Thetime domain measurement resource restriction pattern configured for the measured cell indicates at least one
subframe per radio frame for performing the RSRP measurement,
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- Four symbols containing CRS are availablein al subframes indicated by the time domain measurement resource
restriction pattern, and

- TheUE s provided via PCell with the CRS assistance information (TS 36.331 [2]) and the CRS assistance
information is valid throughout the entire evaluation period.

The requirementsin this section shall aso be met when the number of transmit antenna ports [16] of one or more cells
whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the
measured cell.

When the CRS assistance information is provided, the transmission bandwidth [30] in all intra-frequency cellsin the
CRS assistance information [2] is the same or larger than the transmission bandwidth of the PCell for which
measurement is performed.

Table 9.1.9.4-1: UE Rx—Tx time difference measurement accuracy

Conditions
Downlink lo range "°°©>
Accuracy CRS transmission . . .
Es/lot "6 | pandwidth of E-UTRA oper%toltr;g band MlanorEL{’n; Maximum
PCell groups lo lo
Tsoe? dB MHz dBm/15kHz " " | dBM/BWchannel
FDD A, TDD A -121 -50
FDD C,TDD C -120 -50
FDD D -119.5 -50
FDD E, TDD E -119 -50
- < >

+20 >-7.76 <3 MHz Fob F 1185 =0
FDD G "°** -118 -50
FDD H -117.5 -50
FDD N -114.5 -50

+10 >-7.76 25 MHz Note 3 Note 3 Note 3

NOTE 1: This lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: Ts is the basic timing unit defined in TS 36.211.

NOTE 3: The same bands and the same lo conditions for each band apply for this requirement as for the
corresponding requirement with downlink bandwidth < 3 MHz.

NOTE 4: Except Band 29 and Band 32.

NOTE 5: lo is defined in subframes indicated for PCell measurements by the time domain measurement
resource restriction pattern. The specified lo range applies to CRS and non-CRS symbols. lo may be
different in different symbols within a subframe.

NOTE 6: CRS Es/lot is in subframes indicated for PCell measurements by the time-domain measurement
resource restriction pattern.

NOTE 7: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 8: E-UTRA operating band groups are as defined in Section 3.5.

NOTE: Itisup tothe UE implementation whether the UE Rx-Tx time difference measurement is performed in
any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.

9.1.10 Reference Signal Time Difference (RSTD)

NOTE: This measurement is used for UE positioning purposes.

9.1.10.1 Intra-Frequency Accuracy Requirement

The accuracy requirementsin Table 9.1.10.1-1 shall apply without DRX aswell asfor al the DRX cycles specified in
TS36.331[2].

The accuracy requirementsin Table 9.1.10.1-1 are valid under the following conditions:
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.
PRP 1,2|sm according to Annex B.3.6 for a corresponding Band

There are no measurement gaps overlapping with the PRS subframes of the measured serving cell.
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The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC asdefined in TS 36.355[24] isless

than 5 ps.
Table 9.1.10.1-1: RSTD measurement accuracy
Conditions
Minimum lo "’ range
PRS
bandwidth,
which is
minimum of Minimum
serving cell number of
channel available
bandwidth measurement
Accuracy PRS Es/lot and the Zumbof:]agn:ﬁz E-UTRA operaNtitng band Mini,mulm Maximum
PR.S reference cell groups lo lo
bandwidths and the
of the measured
reference neighbour cell i
cell and the
measured
neighbour
ceII i Note 5
Ts Note 2 dB RB dBnl:]\ét]é56kHz dBm/BIWchanng
FDD_A, TDD_A -121 -50
FDD_C,TDD_C -120 -50
. FDD_D -119.5 -50
(PRS Es/lot)f=-6dB FDD_E, TDD_E -119 -50
15 and =6 6 FDD_F 1185 50
PRS Es/lot); 2-13dB == -
( sfiot) FDD G 118 50
FDD_H -117.5 -50
FDD_N -114.5 -50
(PRS Es/I0t)ef =-
16 gﬂg >25 22 Note 4 Note 4 Note 4
(PRS Es/lot); 2-13dB
(PRS Es/I0t)ref 2-
15 gﬂg >50 21 Note 4 Note 4 Note 4
(PRS Es/lot); 2-13dB
NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.
NOTE 2: Ts is the basic timing unit defined in TS 36.211 [16].
NOTE 3: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].
NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth = 6 RB.
NOTE 5: The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.
NOTE 6: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 7: The lo is defined in PRS positioning subframes. The same lo range applies to PRS and non-PRS symbols. lo
levels are different in PRS and non-PRS symbols within the same subframe.
NOTE 8: E-UTRA operating band groups are as defined in Section 3.5.
9.1.10.2 Inter-Frequency Accuracy Requirement

The accuracy requirementsin Table 9.1.10.2-1 shall apply without DRX aswell asfor all the DRX cycles specified in
TS36.331[2].

The accuracy requirementsin Table 9.1.10.2-1 are valid under the following conditions:

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|ssm according to Annex B.3.7 for a corresponding Band

There are no measurement gaps overlapping with the PRS subframes in cells belonging to the serving carrier
frequency.
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The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC asdefined in TS 36.355 [24] isless

than 5 ps.
Table 9.1.10.2-1: RSTD measurement accuracy
Conditions
Minimum lo "°*® range
PRS
bandwidth
which is Minimum
minimum of number of
serving cell available
channelNote measurement
Accuracy o bandwidth subframes . . .
PRS Es/lot 7 and the PRS among the IE—U'LRA oper%toltre] M;nlmglm Maxllmum
bandwidths reference cell and groups ° 0
of the and the
reference cell measured
and the neighbour cell i
measured
neighbour
cell i
T Note 2 dB RB dBrﬂétlesskHz dBm/BWchan
nel
FDD_A, TDD_A -121 -50
FDD_C,TDD_C -120 -50
(PRS Es/lot)r2-6dB FDDFIED'F[E))D E ?11395 -28
2 (PRS Esjllrc;(tj) >-13dB =° ¢ FDD_F -118.5 -50
' FDD G -118 -50
FDD_H -117.5 -50
FDD_N -114.5 -50
(PRS Es/lot)ef 2-6dB
+10 and >25 22 Note 4 Note 4 Note 4
(PRS Es/lot); 2-13dB
(PRS Es/lot)ref 2-6dB
9 and >50 21 Note 4 Note 4 Note 4
(PRS Esl/lot) =-13dB

NOTE 1: This minimum lo condition is expressed as the average lo per RE over all REs in an OFDM symbol.

NOTE 2: Ts is the basic timing unit defined in TS 36.211 [16].

NOTE 3: PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].

NOTE 4: The same bands and the same lo conditions for each band apply for this requirement as for the corresponding
requirement with the PRS bandwidth = 6 RB.

NOTE 5: The condition level is increased by A>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 6: The lo is defined in PRS positioning subframes. The same lo range applies to PRS and non-PRS symbols. lo levels are
different in PRS and non-PRS symbols within the same subframe.

NOTE 7: If a CA capable UE is configured with one or two SCell(s), the serving cell channel bandwidth is the minimum of the
serving cell channel bandwidths in the component carriers involved in the RSTD measurement. If any of the serving
cells is not involved in this RSTD measurement for CA, the channel bandwidth of that serving cell is not included in the
determination of the minimum PRS bandwidth.

NOTE 8: E-UTRA operating band groups are as defined in Section 3.5.

9.1.10.3 RSTD Measurement Report Mapping

The reporting range of RSTD is defined from -15391T, to 15391Ts with 1T resolution for absolute value of RSTD less
or equal to 4096T and 5Ts for absolute value of RSTD greater than 4096T ..

The mapping of measured quantity is defined in Table 9.1.10.3-1.
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Table 9.1.10.3-1: RSTD report mapping

Reported Value Measured Quantity Value Unit
RSTD_0000 -15391 > RSTD Te
RSTD_0001 -15391 < RSTD < -15386 T
RSTD_2258 -4106 < RSTD < -4101 Te
RSTD_2259 -4101 < RSTD < -4096 T
RSTD_2260 -4096 < RSTD < -4095 T
RSTD_2261 -4095 < RSTD < -4094 Te
RSTD_6353 -3<RSTD < -2 Ts
RSTD_6354 -2<RSTD<-1 Ts
RSTD_6355 -1<RSTD<0 Ts
RSTD_6356 0<RSTD<1 Ts
RSTD_6357 1<RSTD<2 Ts
RSTD_6358 2<RSTD<3 Ts
RSTD_10450 4094 < RSTD <4095 Ts
RSTD_10451 4095 < RSTD <4096 Ts
RSTD_10452 4096 < RSTD <4101 Ts
RSTD_10453 4101 <RSTD <£4106 Ts
RSTD_12709 15381 < RSTD < 15386 Ts
RSTD_12710 15386 < RSTD < 15391 Ts
RSTD 12711 15391 < RSTD Ts

9.1.11 Carrier aggregation measurement accuracy

This clause contains requirements on UE capabilities for support of E-UTRA FDD, TDD and TDD-FDD carrier
aggregation. Requirementsin this clause are applicable to all carrier aggregation capable UEs which have been
configured with one or two downlink SCell(s). Note : This clause covers measurement accuracy requirements for
frequencies corresponding to those used for the PCell and SCell(s); measurements of any other frequency are
considered to be inter-frequency measurements covered by the accuracy requirementsin clause 9.1.3 and 9.1.6

The requirementsin this clause apply for bandwidths defined in the bandwidth combination set for the CA
configurations supported by the UE [5].
9.1111 Primary component carrier accuracy requirement

RSRP and RSRQ measurements of cells on the primary component carrier shall meet the intrafrequency absolute
accuracy requirementsin sections 9.1.2.1 and 9.1.5.1. Comparisons between RSRP of cells on the primary component
carrier shall also meet the intra-frequency relative accuracy requirementsin sections 9.1.2.2.

9.1.11.2 Secondary component carrier accuracy requirement

RSRP and RSRQ measurements of cells on any of the secondary component carrier(s) shall meet the intrafrequency
absolute accuracy requirementsin sections 9.1.2.1 and 9.1.5.1. Comparisons between RSRP of cells on the same
secondary component carrier shall meet the intra-frequency relative accuracy requirements in sections 9.1.2.2

9.1.11.3 Primary and secondary component carrier relative accuracy requirement

When measurements of cells on the primary component carrier are compared with measurements of cells on any of the
secondary component carrier(s), the applicable relative accuracy requirements are the RSRP and RSRQ inter-frequency
accuracy requirementsin sections 9.1.3.2 and 9.1.6.2.
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9.1.114 Secondary component carrier relative accuracy requirement

When measurements of cells on any of the secondary component carrier(s) are compared with measurements of cells on
the other secondary component carrier, the applicable relative accuracy requirements are the RSRP and RSRQ inter-
frequency accuracy requirementsin sections 9.1.3.2 and 9.1.6.2.

9.1.12 Reference Signal Time Difference (RSTD) Measurement Accuracy
Requirements for Carrier Aggregation

This clause contains requirements for E-UTRA FDD, TDD and TDD-FDD carrier aggregation. This clause contains
RSTD measurement accuracy requirements for a UE configured with one or two downlink SCell(s). The UE may
operate in one of the E-UTRA carrier aggregations listed in clause 8.3.1. The requirementsin this clause shall apply
regardless whether the configured downlink secondary cell is activated or deactivated by the MAC-CE command [17].
The requirements apply for bandwidths defined in the bandwidth combination set for the CA configurations supported
by the UE [5].

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the primary
component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in clause 9.1.10.1.

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the same
secondary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in clause 9.1.10.1.

The RSTD measurements, which are obtained when the reference cell and neighbouring cell do not belong to the same
carrier, shall meet the inter-frequency RSTD accuracy requirements defined in clause 9.1.10.2.

9.2 UTRAN FDD Measurements

The reguirementsin this clause are applicable for a UE:
- instate RRC_CONNECTED
- performing measurements according to clause 8.1.2.4 with appropriate measurement gaps
- 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
guantity 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 25.302 [6].

The accuracy requirements 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.

9.2.1 UTRAN FDD CPICH RSCP

NOTE: This measurement isfor handover between E-UTRAN and UTRAN FDD and for SON.
The requirementsin this clause are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED state is specified in clauses 8.1.2.4.1 and 8.1.2.4.2.

In RRC_CONNECTED tate the accuracy requirements shall meet the absolute accuracy requirementsin table 9.2.1-1,
under the following conditions:

- CPICH Ec/lo condition for a detectable cell is as specified in clauses 8.1.2.4.1,8.1.2.4.2,8.1.2.4.7,8.1.2.4.8;
- SCH_Ec/lo condition for adetectable cell is as specified in clauses 8.1.2.4.1, 8.1.2.4.2,8.1.2.4.7, 8.1.2.4.8.
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Table 9.2.1-1: UTRAN FDD CPICH_RSCP absolute accuracy

Accuracy Conditions
Normal Extreme lo range
condition condition UTRA operating bands Minimum lo Maximum lo
dB dB dBm/3.84 MHz dBm/3.84 MHz
Band |, IV, VI, X XI, XIX and XXI -94 -70
Band IX -93 -70
+6 +9 Band I, V and VII -92 -70
Band 111, VIII, XII, XIll, XIV , XX and
-91 -70
XXI
Band XXV, XXVI™C T -90.5 70
18 +11 Note 2 -70 -50
NOTE 1: For Band XXVI, the condition has the minimum lo of -92 dBm/3.84 MHz when the carrier
frequency of the assigned UTRA channel is within 869-894 MHz for the UE which supports both
Band V and Band XXVI operating frequencies.
NOTE 2: The same bands apply for this requirement as for the corresponding highest accuracy
requirement.

If the UE, in RRC_CONNECTED state, needs measurement gaps to perform UTRAN FDD measurements, the relevant
UTRAN FDD measurement procedure and measurement gap pattern stated in clause 8.1.2.4 shall apply.

The reporting range and mapping specified for FDD CPICH RSCP in TS 25.133 [18] shall apply.

9.2.2 Void

9.2.3 UTRAN FDD CPICH Ec/No

NOTE: This measurement isfor handover between E-UTRAN and UTRAN FDD and for SON.
The requirementsin this clause are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED state is specified in clauses 8.1.2.4.1 and 8.1.2.4.2.

In RRC_CONNECTED state the accuracy requirements shall be the same as the inter-frequency measurement accuracy
requirements for FDD CPICH Ec/Noin TS 25.133[18].

If the UE, in RRC_CONNECTED state, needs measurement gaps to perform UTRAN FDD measurements, the UTRAN
FDD measurement procedure and measurement gap pattern stated in clause 8.1.2.4.1 shall apply.

The reporting range and mapping specified for FDD CPICH Ec/No in TS 25.133 [18] shall apply.

9.3 UTRAN TDD Measurements

The requirementsin this clause are applicable for aUE:
- instate RRC_CONNECTED
- performing measurements according to clause 8.1.2.4 with appropriate measurement gaps
- 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
guantity 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 25.302 [6].

The accuracy requirements 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.
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9.3.1 UTRAN TDD P-CCPCH RSCP

NOTE: This measurement isfor handover between E-UTRAN and UTRAN TDD and for SON.
The requirements in this clause are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED state is specified in clauses 8.1.2.4.3 and 8.1.2.4.4.

In RRC_CONNECTED state the accuracy requirements shall be the same as the inter-frequency measurement accuracy
requirements for TDD P-CCPCH in TS 25.123[19].

If the UE, in RRC_CONNECTED state, needs measurement gaps to perform UTRAN TDD measurements, the relevant
UTRAN TDD measurement procedure and measurement gap pattern stated in clause 8.1.2.4 shall apply.

The reporting range and mapping specified for TDD P-CCPCH RSCP in TS 25.123 [19] shall apply.

9.3.2 Void

9.3.3 Void

9.4 GSM Measurements

The requirements in this clause are applicable for aUE:
- instate RRC_CONNECTED
- performing measurements according to clause 8.1.2.4.5 with appropriate measurement gaps
- 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
guantity 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 25.302 [6].

The accuracy requirements 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.

94.1 GSM carrier RSSI
NOTE: This measurement isfor handover between E-UTRAN and GSM.
The requirements in this clause are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED stateis specified in clause 8.1.2.4.5.
In RRC_CONNECTED state the measurement accuracy requirements for RXLEV in TS 45.008 [8] shall apply.

If the UE, in RRC_CONNECED state, needs measurement gaps to perform GSM measurements, the GSM
measurement procedure and measurement gap pattern stated in clause 8.1.2.4.5 shall apply.

The reporting range and mapping specified for RXLEV in TS 45.008 [8] shall apply.

95 CDMA2000 1x RTT Measurements

The requirements in this clause are applicable for aUE:
- inRRC_CONNECTED state.

- synchronised to the cell that is measured.
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9.5.1 CDMA2000 1x RTT Pilot Strength
NOTE: Thismeasurement isfor handover between E-UTRAN and cdma2000 1 x RTT.
The requirements in this clause are valid for terminals supporting this capability.

CDMAZ2000 IxRTT Pilot Strength defined in sub-clause 5.1.10 of [4] shall meet the performance requirement defined
in sub-clause 3.2.4 of [14] on the cdma2000 1xRTT neighbour cells indicated by the serving eNode B.

9.6 Pcmax.c

For a UE configured with a secondary cell, the UE isrequired to report the UE configured maximum output power
(Pcmax o) together with the power headroom. This clause defines the requirements for the Poyax ¢ reporting.

9.6.1 Report Mapping

The Pcuax ¢ reporting range is defined from -29dBm to 33 dBm with 1 dB resolution. Table 9.6.1-1 defines the
reporting mapping.

Table 9.6.1-1 Mapping of Pcyax.c

Reported value Measured quantity value Unit
PCMAX_C_00 Pcmax,c < -29 dBm
PCMAX_C_01 -29 < Pewaxe < -28 dBm
PCMAX_C_02 -28 < Pewaxe < -27 dBm
PCMAX_C 61 31 < Pcouaxc < 32 dBm
PCMAX_C 62 32 < Pcuaxc < 33 dBm
PCMAX_C 63 33 < Povaxc dBm

9.6.2 Estimation Period

When extendedPHR is configured and UE is required to include Poyax ¢ in Extended PHR MAC control element as
defined in subclause 5.4.6 in [17], the UE shall calculate the Pcwax . per activated serving cell ¢ for UL-SCH
transmission according to subclause 6.2.5A of TS 36.101 [5] over 1 subframe.

9.6.3 Reporting Delay

The Pcuax ¢ reporting delay is defined as the time between the beginning of the Pcyax ¢ reference period and the time
when the UE starts transmitting Pcuax c Over the radio interface. The reporting delay of the Pcyax ¢ shall be 0 ms, which
is applicable for all configured triggering mechanisms for Poyax ¢ reporting.

9.7 IEEE802.11 Measurements

The requirements in this clause are applicable for aUE:
- inRRC_CONNECTED state.

- synchronised to the IEEE 802.11 access point that is measured.

9.7.1 IEEE802.11 Beacon RSSI

NOTE: Thismeasurement isfor access network selection and traffic steering between E-UTRAN and
|IEEE802.11.

The requirements in this clause are valid for terminals supporting this capability.

|EEE802.11 Beacon RSSI defined in sub-clause 5.1.16 of [4] shall meet the performance requirement defined in [32].
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10 Measurements Performance Requirements for E-
UTRAN

10.1 Received Interference Power

The measurement period shall be 100 ms.

10.1.1 Absolute accuracy requirement

Table 10.1.1-1: Received Interference Power absolute accuracy

Parameter Unit Accuracy Conditions
[dB] lob [dBm/180 kHz]
lob dBm/180 kHz +4 -117 ... -96

10.1.2 Relative accuracy requirement

The relative accuracy is defined as the Received | nterference Power measured at one frequency compared to the
Received Interference Power measured from the same frequency at a different time.

Table 10.1.2-1: Received Interference Power relative accuracy

Parameter Unit Accuracy Conditions
[dB] lob [dBm/180 kHz]
lob dBm/180 kHz +05 -117 ... -96
AND for changes < 9.0 dB

10.1.3 Received Interference Power measurement report mapping
The reporting range for Received I nterference Power (RIP) isfrom -126 ... -75 dBm.

In table 10.2.3-1 the mapping of measured quantity is defined. The range in the signalling may be larger than the
guaranteed accuracy range.

Table 10.1.3-1: Received Interference Power measurement reporting range

Reported value Measured quantity value Unit
RTWP _LEV 000 RIP < -126.0 dBm
RTWP_LEV _001 -126.0<RIP <-125.9 dBm
RTWP_LEV _002 -125.9 <RIP <-125.8 dBm
RTWP_LEV _509 -75.2<RIP<-75.1 dBm
RTWP_LEV _510 -75.1 <RIP <-75.0 dBm
RTWP_LEV _511 -75.0<RIP dBm

10.2  Angle of Arrival (AOA)

10.2.1 Range/mapping
The reporting range for AOA measurement is from 0 to 360 degree, with resolution of 0.5 degree.

The mapping of the measured quantity is defined in table 10.2.1-1.
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Table 10.2.1-1: AOA measurement report mapping

Reported value Measured quantity value Unit
AOA_ANGLE 000 0 < AOA ANGLE <0.5 degree
AOA_ANGLE 001 0.5 <AOA_ANGLE <1 degree
AOA_ANGLE 002 1< AOA ANGLE <15 degree
AOA_ANGLE _717 358.5 < AOA_ANGLE < 359 degree
AOA_ANGLE _718 359 < AOA_ANGLE < 359.5 degree
AOA_ANGLE 719 359.5 < AOA_ANGLE < 360 degree

10.3  Timing Advance (Tapv)

10.3.1 Report mapping

The reporting range of Tapy is defined from O to 49232T with 2T resolution for timing advance less or equal to 4096T ¢
and 8T for timing advance greater than 4096T .

The mapping of measured quantity is defined in Table 10.3.1-1.

Table 10.3.1-1: Tapy measurement report mapping

Reported value Measured quantity value Unit
TIME_ADVANCE_00 Tapv <2 Ts
TIME_ADVANCE_01 2<Tapv<4 Ts
TIME_ADVANCE_02 4<Taov<6 Ts

TIME_ADVANCE_2046 4092 < Tapv < 4094 Ts
TIME_ADVANCE_2047 4094 < Tapv < 4096 Ts
TIME_ADVANCE_2048 4096 < Tapv < 4104 Ts
TIME_ADVANCE_2049 4104 < Tapv <4112 Ts
TIME_ADVANCE_7688 49216 < Tapy < 49224 Ts
TIME_ADVANCE_7689 49224 < Tapy < 49232 Ts
TIME_ADVANCE_7690 49232 < Tapv Ts

ETSI



3GPP TS 36.133 version 12.5.0 Release 12 170 ETSI TS 136 133 V12.5.0 (2014-11)

Annex A (normative):
Test Cases

A.1  Purpose of annex

This Annex specifies test specific parameters for some of the functional requirementsin sections 4 to 9. The tests
provide additional information to how the requirements should be interpreted for the purpose of conformance testing.
The testsin this Annex are described such that one functional requirement may be tested in one or several test and one
test may verify several requirements. Some requirements may lack atest.

The conformance tests are specified in TS 36.521-3 [23]. Statistical interpretation of the requirementsis described in
Annex A.2.

A.2  Requirement classification for statistical testing

Requirementsin this specification are either expressed as absolute 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 [imit. 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 [imit(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 36.133. The details of the tests
on how many times to run it and how to establish confidence in the tests are described in TS 36.521-3 [23]. 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 36.133

A.2.1.1 Time and delay requirements on UE higher layer actions
A very large part of the RRM requirements are delay requirements:
- InE-UTRAN RRC_IDLE state mobility (clause A.4) there is cell re-selection delay.

- InE-UTRAN RRC_CONNECTED state mobility (clauses A.5 and A.8) there is handover delay, cell search
delay and measurement reporting delay.

- In RRC Connection Control (clause A.6) 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
timeisstatistical in nature for several reasons, among others that several of the measurements are performed by the UE
in 