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Foreword

This Technical Specification (TS) has been produced by the ETSI 39 Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UM TS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
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Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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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
reguirements 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.

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

e [or aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of a reference 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;
M easurements"

[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 Terrestrial
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.

[33] 3GPP TS 23.303: "Technical Specification Group Services and System Aspects; Proximity-based
services (ProSe); Stage 2".

[34] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

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].

Any Cell Selection state: asdefined in TS 36.304 [1]

Asynchronous Dual Connectivity: Asdefinedin TS 36.331[2].

Carrier aggregation: aggregation of two or more component carriersin order to support wider transmission
bandwidths TS 36.104 [30].
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Dual Connectivity: Asdefinedin TS 36.331 [2].

Extended | DL E-mode DRX: extended DRX cyclesin IDLE mode as specified in TS 24.008 [34], where one extended
DRX cycleisatime period between two first paging occasions within two consecutive PTWs.

Extended CONNECTED-mode DRX: extended DRX cyclesin CONNECTED mode as specified in TS 36.331 [2].
Frame Structure 3: frame structure type 3 as defined in TS 36.211 [16].

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
TS36.104 [30].

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

I ntra-band non-contiguous carrier aggregation: non-contiguous carriers aggregated in the same operating band
TS 36.104 [30].

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

IDC autonomous denial validity: It isthe period over which the autonomous denial subframes are counted
(TS 36.331[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.

Master Cell Group: Asdefinedin TS36.331[2].

Master eNB: Asdefined in TS 36.300 [25].MBSFN ABS: ABS configured in MBSFN-configurable subframe.
NB-loT Cell: A cell for NB-loT.

NB-10T: Asdefined in TS 36.331 [2].

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

Normal Performance Group: For UE which supports Increased UE carrier monitoring UTRA or E-UTRA the group
of inter-frequency carriersor inter-RAT carriersis divided into two groups. The group which has a better delay
performance compared to the other group is refered to as the normal performance group

Paging Time Window: Asdefined in TS 24.008 [34].

Primary Cell: Asdefined in TS 36.331 [2].

ProSe Direct Communication: Asdefined in TS 23.303 [33]

ProSe Direct Discovery: Asdefined in TS 23.303 [33]

Primary SCell: Asdefinedin TS 36.331[2].

Primary Secondary Timing Advance Group: Timing Advance Group containing the PSCell.
Primary Timing Advance Group: Timing Advance Group containing the PCell.

Reduced Perfor mance Group: For UE which supports Increased UE carrier monitoring UTRA or E-UTRA the group
of inter-frequency carriers or inter-RAT carriersis divided into two groups. The group which has worse delay
performance compared to the other group is refered to as the reduced performance group

Secondary Cell: Asdefined in TS 36.331 [2].
Secondary eNB: Asdefined in TS 36.300 [25].
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Serving Cell: Asdefined in TS 36.331 [2].

Secondary Cell Group: Asdefinedin TS 36.331[2].

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

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

Timing Advance Group: Asdefined in TS 36.331[2].
WLAN RSSI: Asdefined in TS36.214 [4].
X_RA: x-to-RS EPRE ratio for the channel or physical signal x in all 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.

3.2 Symbols

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

[...] Valuesincluded in square bracket must be considered for further studies, because it means that a
decision about that value was not taken.
BW channe Channel 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 The total received power density, including signal and interference, as measured at the UE antenna
connector.

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

to the chip rate) of a band limited noise source (simulating interference from cells, which are not
defined in 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

NSCH_RP Received (linear) average power of the resource elements that carry Narrowband synchronisation
signal, measured at the UE antenna connector

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

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

N prs Number of consecutive downlink positioning subframes as defined in clause 6.10.4.3 in TS 36.211

Ners Physical Resource Block number as defined in clause 3.1 in TS 36.211.

Nya Timing offset between uplink and downlink radio frames at the UE, as defined in clause 3.1in TS
36.211.

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

Peviax 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
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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-

UTRAN

Snonintrasearch 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, iow Defined in TS 36.304 , subclause 5.2.4.7

Threshsing 10w Defined in TS 36.304 , subclause 5.2.4.7

TPRS

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

TreestasLisH-req The RRC Re-establishment delay requirement, the time between the moment when erroneous

Treselection

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

Treselectionrar Defined in TS 36.304 , subclause 5.2.4.7

Treselectionsytra

Defined in TS 36.304 , subclause 5.2.4.7

Treselectionytra Defined in TS 36.304 , subclause 5.2.4.7
Treselectiongera Defined in TS 36.304 , subclause 5.2.4.7

Ts

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 CDMAZ2000 1x Radio Transmission Technology
ABS Almost Blank Subframe

ARQ Automatic Repeat Request

AP Access Point

AWGN Additive White Gaussian Noise

BCCH Broadcast Control Channel

BCH Broadcast Channel

CA Carrier Aggregation

CcC Component Carrier

CCCH Sbu Common Control Channel SDU

CE Coverage Enhancement

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

(O Channel-State Information

CSI-RS CSl Reference Signal

DC Dual Connectivity

DCCH Dedicated Control Channel

DL Downlink

DMTC Discovery signal Measurement Timing Configuration
DRX Discontinuous Reception

DTCH Dedicated Traffic Channel

DUT Device Under Test

E-CID Enhanced Céll-ID (positioning method)
ECGI Evolved CGlI

eDRX_IDLE  Extended IDLE-mode DRX

eDRX_CONN Extended CONNECTED-mode DRX

eNB E-UTRAN NodeB

E-SMLC Enhanced Serving Mobile Location Centre
E-UTRA Evolved UTRA

E-UTRAN Evolved UTRAN
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FDD Freguency Division Duplex
FS3 Frame Structure type 3
GERAN GSM EDGE Radio Access Network
GSM Global System for Mobile communication
HARQ Hybrid Automatic Repeat Request
HD-FDD Haf-Duplex FDD
HO Handover
HRPD High Rate Packet Data
IDC In-Device Coexistence
|IEEE Institute of Electrical and Electronics Engineers
LBT Listen before talk
LPP LTE Positioning Protocol
LWA LTE-WLAN Aggregation
MAC Medium Access Control
MCG Master Cell Group
MeNB Master eNB
MBSFN Multimedia Broadcast multicast service Single Frequency Network
MBSFN ABS MBSFN Almost Blank Subframe
MDT Minimization of Drive Tests
MGRP Measurement Gap Repetition Period
MIB Master Information Block
MPDCCH MTC Physical Downlink Control Channel
NPBCH Narrowband Physical Broadcast CHannel
NPDCCH Narrowband Physical Downlink Control CHannel
NPDSCH Narrowband Physical Downlink Shared CHannel
NPRACH Narrowband Physical Random Access CHannel
NPUSCH Narrowband Physical Uplink Shared CHannel
NPSS Narrowband Primary Synchronization Signal
NRS Narrowband Refernce Signal
NRSRP Narrowband Reference Signal Received Power
NRSRQ Narrowband Reference Signal Received Quality
NSCH Narrowband Synchronization Channel
NSSS Narrowband Secondary Synchronization Signal
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
PCdll 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
ProSe Proximity-based Services
PRS Positioning Reference Signal
PSBCH Physical Sidelink Broadcast CHannel
PSCCH Physical Sidelink Control Channel
PSCell Primary SCell
PSS Primary Synchronization SignalPSSCH Physical Sidelink Shared CHannel
psTAG Primary Secondary Timing Advance Group
pTAG Primary Timing Advance Group
PTW Paging Time Window
PUCCH Physical Uplink Control CHannel
PUSCH Physical Uplink Shared Channel
RS-SINR Reference Signal Signal to Noise and Interference RatioRSCP
RSRP Reference Signal Received Power
RSRQ Reference Signal Received Quality
RSSI Received Signal Strength Indicator
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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

SCE Small Cell Enhancement

SCH Synchronization Channel

SCell Secondary Cell

SCG Secondary Cell GroupSDU Service Data Unit
SeNB Secondary eNB

SFN System Frame Number

Sl System Information

SIB System Information Block

SLSS SideLink Synchronization Sequence
SON Self Optimized Network

SRS Sounding Reference Signal

SSS Secondary Synchronization Signal
SSTD SFN and subframe time difference
STAG Secondary Timing Advance Group
TAG Timing Advance Group

TDD Time Division Duplex

TP Transmission Point

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
WLAN Wireless Local Area Network

WB-RSRQ Wide Bandwith RSRQ

3.4 Test tolerances

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 Additional notation

3.5.1 Groups of bands

The intention with the band grouping below is to increase the readability of the specification.
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Table 3.5.1-1: E-UTRA band groups

Group E-UTRA FDD E-UTRA TDD E-UTRA Frame Structure 3
Band Band group Band group Operating
group Operating bands notation Operating bands notation bands

notation
A FDD_A 2114236? ;2 3%21N3m82 1697 TDD_A 33, 34, 35, 36, 37, FS3_A
T T et 2 ’ 38, 39, 40, 45
B FDD_B 65, 66 Note 5 TDD_B - FS3 B -
C FDD_C 9,30 TDD_C 42,43 FS3 C -
D FDD_D 28 TDD_D - FS3 D -
E FDD_E 2,5,7,27 TDD_E 41, 44 FS3 E -
F FDD_F 26 Note 3 TDD_F - FS3 F -
G FDD_G 3,8,12, 13, 14, 17, 20, TDD_G - FS3_ G 46 Note 2
22’ 29 Note 2

H FDD_H 25 TDD_H - FS3_H -
| FDD_| - TDD | - FS3 | -
J FDD_J - TDD_J - FS3_J -
K FDD_K - TDD_K - FS3 K -
L FDD_L - TDD_L - FS3 L -
M FDD_M - TDD_M - FS3_M -
N FDD_N 31 TDD_N - FS3_N -

NOTE 1: The bands within the same group have the same lo conditions in a corresponding requirement in this
specification.

NOTE 2: Bands 29, 32, 46, and 67 are used only as SCC for E-UTRA carrier aggregation with other E-UTRA bands.

NOTE 3: 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.

NOTE 4: Void

NOTE 5: The range 2180-2200 MHz of the DL operating band 66 is restricted to E-UTRA operation when carrier
aggregation is configured.

NOTE 6: Void
Table 3.5.1-2: Band groups for NB-loT
Group E-UTRA FDD E-UTRA TDD
Band Band group
group Operating bands notation Operating bands
notation
A NFDD_A - NTDD_A -
B NFDD_B - NTDD_B -
C NFDD_C - NTDD_C -
D NFDD D - NTDD D -
E NFDD_E - NTDD_E -
F NFDD_F - NTDD_F -
G NFDD_G | 1, 2,3,5, 8, 12, 13, 17, NTDD_G -
18, 19, 20, 26, 28, 66
H NFDD_H - NTDD H -
I NFDD_|I - NTDD _|I -
J NFDD_J - NTDD_J -
K NFDD_K - NTDD_K -
L NFDD_L - NTDD_L -
M NFDD_M - NTDD M -
N NFDD_N - NTDD_N -
3.6 General

3.6.1  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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- All the requirements for intra-band contiguous and non-contiguous CA apply under the assumption of the same
uplink-downlink and special subframe configurations [16] in the PCell and SCell.

- All the requirements for inter-band CA apply for the same uplink-downlink and special subframe configurations
[16] in the PCell and SCell. Different uplink-downlink and special subframe configurations [16] in the PCell and
SCell are supported for inter-band CA for UEs which:

- do not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331[2], and

- are compliant to the requirements specified in TS 36.101 for inter-band CA with uplink in one E-UTRA band
and without simultaneous Rx/Tx.

- All the inter-frequency requirements and requirements for measurements on deactivated carrier apply for the
same uplink-downlink and specia subframe configurations[16] in the PCell and SCell. Different uplink-
downlink and special subframe configurations [16] in the PCell and SCell are supported for inter-frequency for
UEs which:

- do not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331 [2],
and are compliant to the requirements specified in TS 36.101 for inter-band CA with uplink in one E-UTRA
band and without simultaneous Rx/Tx.

- Requirementsfor E-UTRA carrier aggregation are applicable for the CA capable UE which has been configured
with at least one downlink SCell, but:

up to four downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or
- upto four downlink CCs and one uplink CCsfor inter-band carrier aggregation, or

- up to two downlink/uplink CCsintra-band contiguous and one downlink/uplink inter-band carrier
aggregation, or

- up to two downlink CCsintra-band contiguous and one downlink inter-band and up to two uplink CCs for
inter-band carrier aggregation, or

- up to two downlink CCsintra-band non-contiguous and one downlink inter-band and up to two uplink CCs
for inter-band carrier aggregation, or

- up to three downlink CCs intra-band contiguous and one downlink intra-band non-contiguous and up to two
uplink CCsintra-band contiguous for carrier aggregation, or

- two sub-blocks intra-band non-contiguous with two downlink CCs intra-band contiguous per sub-blocks and
up to two uplink CCsintra-band contiguous for carrier aggregation, or

- two downlink CCsintra-band contiguous and three down link CCs inter-band and one uplink CC for carrier
aggregation, or

- two downlink CCsintra-band contiguous and two downlink CCs intra-band contiguous and one downlink CC
inter-band and one uplink CC for carrier aggregation, or

- up to two downlink CCs and up to two uplink CCs for intra-band non-contiguous carrier aggregation, or
- upto two downlink CCs and up to two uplink CCs for inter-band 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

- upto two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.

- Requirements for E-UTRA carrier aggregation for discovery signal measurements are applicable for CA capable
UE which has been configured with at least one downlink SCell, but:

- upto four downlink CCsand up to two uplink CCs for intra-band contiguous carrier aggregation, or

- upto four downlink CCs and up to one uplink CCs for inter-band carrier aggregation, or
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- up to two downlink/uplink CCsintra-band contiguous and one downlink/uplink inter-band carrier
aggregation, or

- up to two downlink CCsintra-band contiguous and one downlink inter-band and up to two uplink CCs for
inter-band carrier aggregation, or

- up to two downlink CCsintra-band non-contiguous and one downlink inter-band and up to two uplink CCs
for inter-band carrier aggregation, or

- up to three downlink CCs intra-band contiguous and one downlink intra-band non-contiguous and up to two
uplink CCsintra-band contiguous for carrier aggregation, or

- two sub-blocks intra-band non-contiguous with two downlink CCsintra-band contiguous per sub-blocks and
up to two uplink CCsintra-band contiguous for carrier aggregation, or

- two downlink CCsintra-band contiguous and three down link CCs inter-band and one uplink CC for carrier
aggregation, or

- two downlink CCsintra-band contiguous and two downlink CCs intra-band contiguous and one downlink CC
inter-band and one uplink CC for carrier aggregation, or

- upto two downlink CCs and up to two uplink CCs for intra-band non-contiguous carrier aggregation, or
- upto two downlink CCs and up to two uplink CCs for inter-band 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.

- Requirements for E-UTRA carrier aggregation, where the PCell is FDD PCell or TDD PCell and the downlink
SCell(s) follow the frame structure type 3 [16], are applicable for the CA capable UE, which is supporting band
combinations according to 36.101 [5] and which has been configured with:

- two downlink CCs for inter-band carrier aggregation and one uplink CC.

- Therequirements for UE configured with eDRX_CONN cycle do not apply for CA requirements and dual
connectivity reguirements.

- Therequirements for a UE category 0 are derived assuming UE category 0 [31] and a single antenna receiver.

- Therequirements for UE category M1 are derived assuming: DL Category M1 and Uplink Category M1,
operation in any L TE system bandwidth but with a channel bandwidth of 1.4 MHz and transmission bandwidth
of 6 PRBsin downlink and uplink, and a single antennareceiver. DL UE category M1 and UL UE category M1
are defined in [31].

- Therequirements for normal coveragein idle mode shall apply provided the UE category M1 is with the radio
condition that SCH Eg/lot>-6 dB and CRS Es/lot >-6 dB.

- Therequirements for enhanced coverage in idle mode shall apply provided the UE category M1 is with the radio
condition that SCH Es/lot > -15 dB and CRS Es/lot > -15 dB.

- Therequirements for CEMode A shall apply provided the UE category M1 is configured with CEMode A, SCH
Eglot > -6 dB and CRS Eg/lot > -6 dB. The CEMode A and the number of repetition levels for different
physical channels are defined in [3].

- Therequirements for CEMode B shall apply provided the UE category M1 is configured with CEMode B, SCH
Eglot > -15 dB and CRS Eg/lot > -15 dB. The CEMode B and the number of repetition levels for different
physical channels are defined in [3].

- Requirementsfor E-UTRA ProSe Direct Discovery and E-UTRA ProSe Direct Communication are applicable
for ProSe operation on either the uplink frequency of PCC, or SCC, or a non-serving carrier, but:
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- with ProSe operation limited to one carrier on a given subframe.

- Requirements for interruptions due to ProSe Direct Discovery and/or ProSe Direct Communications specified in
clause 7.16.3 apply, but:

- with configured serving carriers of up to two downlink CCs, unless the UE is configured with reception gap
for ProSe operation, and

- with configured serving carriers of up to two uplink CCs, unless the UE is configured with transmission gap
for ProSe operation.

- Therequirements for UE category NB1 are derived assuming UE category NBland a single antennareceiver.
UE category NB1 isdefined in [31].

- Therequirements for normal coverage in idle mode shall apply provided the UE category NB1 is with the radio
condition that NSCH Es/lot > -6 dB and NRS Es/lot > -6 dB.

- Therequirements for enhanced coverage in idle mode shall apply provided the UE category NB1 is with the
radio condition that NSCH Es/lot > -15 dB and NRS Es/lot > -15 dB.

- The measurement accuracy requirementsin section 9.22 for intra-frequency and inter-frequency absolute
NRSRQ accuracy for UE Category NB1 apply only inidle mode.

- The measurement accuracy requirementsin section 9.22 for intra-frequency and inter-frequency absolute
NRSRP accuracy for UE Category NB1 apply aso inidle mode.

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 allows the UE to select a suitable cell where to camp on in order to access available services. In
this process the UE can use stored information (Stored information cell selection) or not (Initial cell selection).

4.2 Cell Re-selection

421 Introduction

The cell reselection procedure allows the UE to select a more suitable cell and camp 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 also controlled by measurement rules defined
in TS36.304, allowing the UE to limit its measurement activity.

If the UE is of category M1 and in normal coverage, it shall attempt to detect, synchronise, and monitor intra-frequency
cellsindicated by the serving cell according to the requirements in section 4.2.2, except that UE is not required to
perform RSRQ measurement. The UE category M1 and normal coverage applicability of the requirementsis defined in
Section 3.6.

If the UE isin enhanced coverage as defined in section 3.6, the requirementsin section 4.2.2.11 apply.

4.2.2 Requirements
The UE shall search every layer of higher priority at least every Thigher priority_search = (60 * Niayers) Seconds when the UE is

cycle) when UE is configured with eDRX_IDLE cycle, where Niaers is the total number of configured higher priority E-
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UTRA, UTRA FDD, UTRA TDD, CDMA2000 1x and HRPD carrier frequencies and is additionally increased by one
if 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.

For a UE which supportsincreased carrier monitoring E-UTRA or increased carrier monitoring UTRA, the reselection
performance for different carriers may be configured by higher layers to be either normal or reduced. The following
definitions are used in the requirements:

Kearier - Total number of interfrequency carriersin the neighbour cell list

K carrier,normal =K carrier- K carrier reduced: NUmber of interfrequency carriersto be monitored in the normal performance
group

K carrier,normal,Fop : Number of interfrequency FDD carriers to be monitored in the normal performance group
K carrier,normal, oo : Number of interfrequency TDD carriers to be monitored in the normal performance group
K carrier,reduced - NUmMber of interfrequency carriers to be monitored in the reduced performance group
NuTra_carier: TOtal number of configured UTRA FDD carriersin the neighbour cell list

NUTRA_carria'ﬂormd: NUTRA_Carrier = NUTRA_carrier'rajucaj: Number Of UTRA FDD Cal’rlerS tO be mOﬂItOfed |n the nOfmal
performance group

NuUTRA_carrier reduced: Number of UTRA FDD carriers to be monitored in the reduced performance group
NuTra_carier 70D : TOtal nUmMber of configured UTRA TDD carriersin the neighbour cell list

NuTRA _carrier ToD,normad= NUTRA_carrier ToD = NUTRA_carrier DD reduced: NUmMber of UTRA TDD carriers to be monitored in
the normal performance grop

NuTRA_carrier TDD reduced: Number of UTRA TDD carriers to be monitored in the reduced performance group

The minimum performance requirements for a UE which supports Increased UE carrier monitoring E-UTRA [2, 31] are
calculated as defined in section 4.2.2.4 provided that K cariernorma <3 for a UE capable of either FDD E-UTRA carrier
monitoring or TDD E-UTRA carrier monitoring or Kcariernorma <6 for a UE capable of both FDD and TDD E-UTRA
carrier monitoring provided Kcarrier,normal,r-op <3 @nd K carrier,normal, oo <3 and the minimum performance requirements for a
UE which supports Increased UE carrier monitoring UTRA [2, 31] are calculated as defined in section 4.2.2.5 provided
that NuTra_carier_norma<3 @nd Nurtra_carier ToD,norma<3. In case the limits for the number of normal performance carriersis
exceeded considering the broadcast neighbour cell list and the bands supported by the UE, the UE which supports
Increased UE carrier monitoring E-UTRA shall measure at least 3 interfrequency carriers with normal performance and
the UE which supports Increased UE carrier monitoring UTRA shall measure at least 3 UTRA carriers with normal
performance. For a UE capable of monitoring E-UTRAN FDD and TDD carriers, in case the limits for the number of
normal performance carriersis exceeded considering the broadcast neighbour cell list and the bands supported by the
UE, the UE shall measure at least 3 FDD and 3 TDD E-UTRAN interfrequency carriers with normal performance.
Additionally, reduced performance requirements shall be met for carriers for which the Reduced measurement
performance |E isindicated, up to the UE measurement capability in section 4.2.2.9a.The minimum performance
requirements for a UE which does not support Increased UE carrier monitoring E-UTRA [2,31] are calculated assuming
al E-UTRA carriersrequired to be monitored for such UE, are having normal performance and are in normal
performance group, i.e. Kcariernorma =K carrier 80 K carrier reduceds=0. The minimum performance requirements for a UE which
does not support Increased UE carrier monitoring UTRA [2,31] are calculated assuming all UTRA carriers required to
be monitored for such UE, are having normal performance and are in normal performance group, i.e. Nutra_carrier,norma=
NUTRA_carrier, NUTRA_carrier_TDD,normaI: NUTRA_carrier_TDD and NUTRA_carrier,reduced =0 and NUTRA_carrier_TDD,reduced =0. No reduced
performance carrier requirement appliesto a UE not supporting Increased UE carrier monitoring E-UTRA or UTRA [2,
31]. Capahilities for number of carriers to monitor for a UE which does not support Increased carrier monitoring E-
UTRA or Increased carrier monitoring UTRA are specified in section 4.2.2.9

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.
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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 is not configured with eDRX_IDLE cycle and has evaluated according to Table 4.2.2.1-1 in Nsry CONSeCutive
DRX cyclesthat the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of
al neighbour cellsindicated by the serving cell, regardless of the measurement rules currently limiting UE
measurement activities. If the UE is configured with eDRX_IDLE cycle and has evaluated according to Table 4.2.2.1-2
in Nserv cOnsecutive DRX cycles within asingle PTW 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 during thetime T, the UE
shall initiate cell selection procedures for the selected PLMN as defined in [1], where T=10 sif the UE is not configured
with eDRX_IDLE cycle, and T=MAX(10 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle.

Table 4.2.2.1-1: Nserv

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

Table 4.2.2.1-2: Nserv for UE configured with eDRX_IDLE cycle

eDRX_IDLE cycle length | DRX cycle PTW Nserv
[s] length [s] length [s] | [number of
(number | DRX cycles]
of 1.28s
periods)
0.32 21.28 (1) 2
5.12 < eDRX_IDLE cycle 0.64 21.28 (1) 2
length < 2621.44 1.28 22.56 (2) 2
2.56 25.12 (4) 2
NOTE 1: The number of DRX cycles in this table is given for the DRX
cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section
10.5.5.32 of TS 24.008 [34].

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthe time
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

4222 Void

4.2.2.3 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 T eect eutrAN_IntraWhen that Treselection= 0. Anintra frequency cell is considered to be detectable
according to RSRP, RSRP Eg/lot, SCH_RP and SCH Eglot defined in

- Annex B.1.3 for Cat-M1 UE
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- Annex B.1.1, otherwise
for a corresponding Band.

The UE shall measure RSRP and RSRQ at |east every TmeasurecutraN_intra fOr intra-frequency cellsthat 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 Tmeasure EUTRAN_Intra 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 already detected, but that has not been resel ected 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
Te/alua[eyE-UTRAN_in[ra When Trega:tion = 0, prOVIded that the Ce” |S

- atleast 4dB better ranked for Cat-M1 UE
- atleast 3 dB better ranked, otherwise

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

If Tresaection timer has a non zero value and the intra-frequency cell is better ranked than the serving cell, the UE shall
evauate thisintra-frequency cell for the Tresseciion time. If this cell remains better ranked within this duration, then the
UE shall reselect that cell.

For UE not configured with eDRX_IDLE cycle, Tdetect,eutRAN Intra, Tmeasure, EUTRAN_Intra 8N Tevaluate, E-UTRAN intra &I€
specified in Table 4.2.2.3-1. For UE configured with eDRX_IDLE cycle, T detect EUTRAN intra, T measure, EUTRAN_ Intra @Nd
Tevaluate, E-UTRAN intra &€ Specified in Table 4.2.2.3-2, where the requirements apply provided that the serving cell is
configured with eDRX_IDLE and isthe samein all PTWsduring any of T getect EUTRAN_Intra, T measure, EUTRAN_Intra 8N Tevaluate,
E-UTRAN_intra When multiple PTWs are used.

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

DRX Tdetect,EUTRAN_Imra Tmeasure,EUTRAN_Intra Tevaluate,E—UTRAN_intra
cycle | [s] (hnumber 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)
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Table 4223'2 Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate,E—UTRAN_intra fOI’ UE Configured W|th
eDRX_IDLE cycle

eDRX_IDLE | DRX | PTW Tdetect EUTRAN_Intra [S] (number of DRX cycles) Tmeasure, EUTRAN_Intra| Tevaluate, E-UTRAN_intra
cycle length | cycle | length [s] (number of | [s] (number of
[s] length| [s] DRX cycles) DRX cycles)
[s] |(number|
of 1.28s
periods)
0.32 | 21.28 { 23 0.32 (1) 0.64 (2)
(1) |eDRX _cycle_lengthx
512< | 0.64 | =1.28 [PTW/DRX _cycle_length] 0.64 (1) 1.28 (2)
eDRX_IDLE (D) (23)
cycle length | 1.28 | 22.56 1.28 (1) 2.56 (2)
<2621.44 (2)
2.56 | =25.12 2.56 (1) 5.12 (2)
(4)

NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthe time
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

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 > Sionintrasearche @nd Squal > Sqonintrasearchio then the UE shall search for inter-frequency layers of higher priority
at |ea§ E'\/ery ThigherJ)riority_saarch Whel’e Thigha’J)riority_Search |S de&” bed |n CI ause 422

If Srxlev < Snonintrasearche OF SQual < Snonintrasearcho 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.

If the UE is not configured with eDRX_IDLE cycle or configured with an eDRX_IDLE cycle not longer than 20.48 s,
the UE shall be able to evaluate whether a newly detectable inter-frequency cell in normal performance group meets the
reselection criteria defined in TS36.304 within Kcariernorma * Tdetect EUTRAN Inter, 8N 8ble to evaluate whether a newly
detectable inter-frequency cell in reduced performance group meets the reselection criteria defined in TS36.304 within 6
* Kearrierreduced * Tdetect, EUTRAN Inter IT & l€aSt carrier frequency information is provided for inter-frequency neighbour cells
by the serving cells when Tressection = O provided that the reselection criteriais 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 reselections
based on absolute priorities. If the UE is configured with eDRX_IDLE cycle longer than 20.48 s, the UE shall be able to
evaluate whether a newly detectable inter-frequency cell in normal performance group meets the reselection criteria
defined in TS36.304 within Kcariernorma * T detect,euTRAN_Inter, @Nd When Srxlev < 3 dB or Squal < 3 dB able to evaluate
whether a newly detectable inter-frequency cell in reduced performance group meets the reselection criteria defined in
TS36.304 within 6 * Kcarierreduced * T detect,eUTRAN_Inter IT &t l€aSt carrier frequency information is provided for inter-
frequency neighbour cells by the serving cells when Tesaecion = O provided that the reselection criteriais met by a
margin of at least 5dB for resel ections based on ranking or 6dB for RSRP resel ections based on absolute priorities or
4dB for RSRQ resel ections based on absolute priorities. An inter-frequency cell is considered to be detectable according
to RSRP, RSRP Es/lot, SCH_RP and SCH Es/lot defined in Annex B.1.2 for a corresponding Band.

When higher priority cells are found by the higher priority search, they shall be measured at least every Tmeasure e

uTRAN Inter - |f, &fter detecting a cell 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
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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.

If the UE is configured with eDRX_IDLE cycle not longer than 20.48 s, the UE shall measure RSRP or RSRQ at least
every Keariernorma * Tmeasure cuTRAN_Inter fOr identified lower or equal priority inter-frequency cellsin normal performance
group, and at least every 6 * Kcarier,reduced * Tmeasure eUTRAN_Inter TOr identified lower or equal priority inter-frequency cells
in reduced performance group. If the UE is configured with eDRX_IDLE cycle longer than 20.48 s, the UE shall
measure RSRP or RSRQ at least every Kecariernorma * Tmeasure, cuTRAN Inter TOr identified lower or equal priority inter-
frequency cellsin normal performance group, and when Srxlev < 3 dB or Squal < 3 dB at least every 6 * Kecarier reduced *
Tmeasure EUTRAN Inter TOF identified lower or equal priority inter-frequency cellsin reduced performance group. 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
Sha“ be Spaced by at |ea§ Tmeagjre,EUTRAN_lnterlz.

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.

If the UE is configured with eDRX_IDLE cycle not longer than 20.48 s, for an inter-frequency cell that has been
already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating
that the inter-frequency cell in normal performance group has met reselection criterion defined TS 36.304 within

K carriernormal * Tevaluate E-UTRAN inter, 8N Ccapable of evaluating that the inter-frequency cell in reduced performance group
haS met reg eCtIOI’] Cr'ta'on def'naj TS 36304 W|th| n 6 * Kcarrief,reduced * Te\/aluate'E-UTRAN_m[ef, When Tresdection = 0
provided that the reselection criteriais met by a margin of at least 5dB for reselections based on ranking or 6dB for
RSRP reselections based on absolute priorities or 4dB for RSRQ reselections based on absolute priorities. If the UE is
configured with eDRX_IDLE cycle longer than 20.48 s, for an inter-frequency cell that has been already detected, but
that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the inter-
frequency cell in normal performance group has met reselection criterion defined TS 36.304 within K carier,norma *
Tevaluare E-UTRAN_inter, aNd When Srxlev < 3 dB or Squal < 3 dB capable of evaluating that the inter-frequency cell in
reduced performance group has met reselection criterion defined TS 36.304 within 6 * K carier,reduced * Tevaluate E-UTRAN Inters
when Tresdeciion = 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. When evaluating cells for reselection, the side conditions for RSRP and SCH apply to both serving and inter-
frequency cells.

If Tressection timer has a non 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 resaection time. If this cell remains better ranked within this duration, then the
UE shall reselect that cell.

For UE not configured with eDRX_IDLE cycle, T detect, EUTRAN Inter, T measure, EUTRAN Inter 8N0 T evaluate, E-UTRAN inter A€
specified in Table 4.2.2.4-1. For UE configured with eDRX_IDLE cycle, T detect, EUTRAN_Inter, T measure, EUTRAN_ Inter N0
Tevaluare, E-UTRAN_inter A€ Specified in Table 4.2.2.4-2, where the requirements apply provided that the serving cell is
configured with eDRX_IDLE and isthe samein all PTWs during any of T detect, EUTRAN Inter, T measure, 2UTRAN_Inter N0 T evaluate,
E-UTRAN_inter When multiple PTWs are used.

Table 4.2.2.4-1 : Tgetect,euTRAN_Inter, T measure,EUTRAN_Inter @N0 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)
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Table 4224'2 Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter and Tevaluate, E-UTRAN_inter fOI' UE Configured W|th

eDRX_IDLE cycle

eDRX_IDLE | DRX | PTW Tdetect, EUTRAN_Inter [S] (Nnumber of DRX cycles) Tmeasure,EUTRAN_Inter [T evaluate,E-UTRAN_inter]
cycle length | cycle | length [s] (number of | [s] (humber of
[s] length [s] DRX cycles) DRX cycles)
[s] [|(number
of 1.28s
eriods)
512 < 0.32 | 21.28 23 0.32 (1) 0.64 (2)
eDRX_IDLE (@) eDRX _cycle_lengthx
cycle length | 0.64 | =1.28 [PTW/DRX _cycle_length] 0.64 (1) 1.28 (2)
<2621.44 (@) (23)
1.28 | 22.56 1.28 (1) 2.56 (2)
2)
2.56 | 25.12 2.56 (1) 5.12 (2)
(4)

NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].

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).

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthe time
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

4225 Measurements of inter-RAT cells

If Srxlev > Shonintrasearchp @Nd Sgual > Snonintrasearcho then the UE shall search for inter-RAT layers of higher priority at
|eaﬂ e’\/el’y ThigherJ)riority_search Where ThigherJ)riQrity_mch |S deSCI’I bed |n Cl ause 422

If Srxlev < Shonintrasearchp OF SQual < Shonintrasearch 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.

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthe time
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

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 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.

If the UE is not configured with eDRX_IDLE cycle or configured with eDRX_IDLE cycle not longer than 20.48 s, the
UE shall evaluate whether newly detectable UTRA FDD cells in norma performance group have met the reselection
criteriain TS 36.304 within time Nutra_carier,norma * TdetectuTrA_FDD , @nd evaluate whether newly detectable UTRA FDD
cells in reduced performance group have met the reselection criteriain TS 36.304 within time 6 * Nurra_carrier,reduced *
T detectUTRA_FDD when Srxlev < Swonintrasearche OF Squal < ShonintrasearchQ when Treselectiongar = O 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 the UE is configured with eDRX_IDLE cycle longer than 20.48 s, the UE shall evaluate
whether newly detectable UTRA FDD cellsin normal performance group have met the reselection criteriain TS 36.304
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within time (Nutra_cariernorma) * TdetectutrA_FOD , @nd when Srxlev < 3 dB or Squal < 3 dB evaluate whether newly
detectable UTRA FDD cells in reduced performance group have met the reselection criteriain TS 36.304 within time 6
* NuTRA_carierreduced * TdetectuTRA_FDD WheN Srxlev < Sionintrasearche OF SQual < Shonintrasearchg When Treselectiongrat = 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.

If the UE is not configured with eDRX_IDLE cycle or configured with eDRX_IDLE cycle not longer than 20.48 s, cells
which have been detected shall be measured at least every Nutra_cariernorma * Tmeasureutra_Fop fOr the cells in normal
performance group, and at least every 6 * Nutra_carrier,reduced * TmeasureutrA_roD fOr the cells in reduced performance group
when Srxlev < Snonintrasearche OF SQuUal < Snonintrasearch- 1T the UE is configured with eDRX_IDLE cycle longer than 20.43
s, cells which have been detected shall be measured at least every (Nutra_cariernorma) * TmessureutrA_FopD fOr the cellsin
normal performance group, and when Srxlev < 3 dB or Squal < 3 dB at least every 6 * Nutra_carierreduced *
TmeasreutrA_Fop fOr the cellsin reduced performance group when Srxlev < Shonintrasearchp OF Squal < Shonintrasearcho-

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

If the UE is not configured with eDRX_IDLE cycle or configured with eDRX_IDLE cycle not longer than 20.48 s, 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_carriernormal ¥ Tevauaeutra_rop If the cell isin normal performance group and within 6 * Nutra_carrier reduced *
TevauaeutrA_Fop I the cell is in reduced performance group when Tresdection = O provided that the reselection criteria is
met by a margin of at least 6dB for reselections based on RSCP, or a margin of at least 3dB for reselections based on
Ecl/lo. If the UE is configured with eDRX_IDLE cycle longer than 20.48 s, 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 TS36.304 [1] within (Nutra_cariernorma) *
TevaluaeutrA_Fop i the cell is in normal performance group and when Srxlev < 3 dB or Squal < 3 dB within 6 *
NUTRA_carrier,reduced * TevaluaeuTrA_FoD If the cell is in reduced performance group when Tresdecion = O 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 Tresdection 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 Tresection time. If this cell remains satisfied with the
reselection criteria within this duration, then the UE shall reselect that cell.

For UE not configured with eDRX_IDLE cycle, Tdetectutra_FoD, TmeasureuTrA_FOD @8N0 TevauaeuTrA_FDD are specified in
Table4.2.25.1-1. For UE configured with eDRX_IDLE cycle, T detectUTRA_FDD, T measureUTRA_FDD and T evaluateUTRA_FDD &€
specified in Table 4.2.2.5.1-2, where the requirements apply provided that the serving cell is configured with

eD RX_| DLE and isthesamein all PTWsduri ng any of TdetectUTRA_FDD, Trn%sjrdJTRA_FDD and TevaluateUTRA_FDD when
multiple PTWs are used.

Table 4.2.2.5.1-1: TdetectutRA_FDD, TmeasureuTrRA_FDD, 8Nd TevaluateUTRA_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)
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Table 4.2.2.5.1-2: TdetectUTRA_FDD, TmeasureUTRA_FDD and TevaluateUTRA_FDD for UE configured with eDRX_IDLE

cycle
eDRX_IDLE DRX cycle PTW length TdetectuTRA_FDD [S] TmeasureUTRA_FDD | TevaluateUTRA_FDD
cycle length [s] length [s] [s] (number (number of DRX [s] (number of | [s] (number of
of 1.28s cycles) DRX cycles) DRX cycles)
periods)
512 < 0.32 21.28 (1) Note 3 (23) 0.96 (3) Note 3 (9)
eDRX_IDLE 0.64 22.56 (2) 1.92 (3) Note 3 (9)
cycle length < 1.28 23.84 (3) 3.84 (3) Note 3 (9)
2621.44 2.56 >7.68 (6) 7.68 (3) Note 3 (9)

NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3: The time is calculated depending on the number N of DRX cycles as follows:

N
[PTW/DRX _cycle_length|

eDRX _cycle_lengthx{

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).

42.25.2 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 cellsin the neighbour frequency list at the minimum measurement rate specified in this section.
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. If the UE is not configured with eDRX_IDLE cycle, 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. If the UE is
configured with eDRX_IDLE cycle, P-CCPCH RSCP of UTRAN TDD cells shall not be filtered over a longer period
than that specified in table 4.2.2.5.2-2.

If the UE is not configured with eDRX_IDLE cycle or configured with eDRX_IDLE cycle not longer than 20.48 s, the
UE shall evaluate whether newly detectable UTRA TDD cells in normal performance group have met the reselection
criteriain TS 36.304 within time Nutra_carier Tobnormal * TdetectuTrA_TDD, @Nd evaluate whether newly detectable UTRA
TDD céls in reduced performance group have met the reselection criteria in TS 36.304 within time 6 *
NUTRA_carrier TDDreduced * T detectuTrA_ToD When Srxlev < Suonintrasearche OF SQual < Shonintrasearchg WHeN Tresgection = O provided
that the reselection criteriais met by a margin of at least 6dB. If the UE is configured with eDRX_IDLE cycle longer
than 20.48 s, the UE shall evaluate whether newly detectable UTRA TDD cellsin normal performance group have met
the reselection criteria in TS 36.304 within time (Nutra_carier ToD,normal) * TdetectuTrA_TOD, @Nd When Srxlev < 3 dB or
Squal < 3 dB evauate whether newly detectable UTRA TDD cells in reduced performance group have met the
reselection criteriain TS 36.304 within time 6 * Nutra_carier TDD reduced * TdetectutrA_TDD When Srxlev < Syonintrasearche OF
Squal < Shonintrasearcho When Treseciion = O provided that the reselection criteriais met by amargin of at least 6dB.

If the UE is not configured with eDRX_IDLE cycle or configured with eDRX_IDLE cycle not longer than 20.48 s, cells
which have been detected shall be measured at least every Nutra_carier ToD,norma ¥ T messureutrA_TDD fOr the cellsin normal
performance group, and at least every 6 * NuTra_carier TDDreduced * TmeasureutrA_ToD fOr the cells in reduced performance
group, when Srxlev < Snonintrasearchp OF Squal < Shonintrasearchg. 1 the UE is configured with eDRX_IDLE cycle longer than
20.48 s, cells which have been detected shall be measured at least every (Nutra_carier Tob,normal) * TmessureutrA_ToD fOI the
cellsin normal performance group, and when Srxlev < 3 dB or Squal < 3 dB at least every 6 * Nurtra_carier TDD,reduced *
TmeasureutrA_ToD fOr the cellsin reduced performance group, when Srxlev < Sonintrasearche OF Squal < Sronintrasearcho-

When higher priority UTRA TDD cells are found by the higher priority search, they shall be measured at least every
TmeasureuTrA_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.

If the UE is not configured with eDRX_IDLE cycle or configured with eDRX_IDLE cycle not longer than 20.48 s, 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 TDD cell has met reselection criterion defined in [1] within
NuTRA_carrier ToD,normal * TevaluaeuTrA_ToD I the cell isin normal performance group and within 6 * Nutra_carier TDD,reduced *
TevauaeutrA_ToD If the cell isin reduced performance group when Treseciion = O provided that the reselection criteriais
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met by a margin of at least 6dB. If the UE is configured with eDRX_IDLE cycle longer than 20.48 s, 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
evauating that an aready identified UTRA TDD cell has met reselection criterion defined in [1] within
NUTRA_carrier TOD,normal * TevaluaeuTrA_ToD I the cell isin normal performance group and when Srxlev < 3 dB or Squal < 3
dB within 6 * Nutra_carrier TDD,reduced * TevauaeuTrA_ToD if the céll isin reduced performance group when Tresdection = O
provided that the reselection criteriais met by a margin 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 Tresection time. If this cell remains satisfied with the
reselection criteria within this duration, then the UE shall reselect that cell.

For UE not configured with eDRX_IDLE cycle, TaeectutrA 10D, TmeasureutrA_T0D0 8N TevauaeutrA_ToD are specified in
Table 4.2.2.5.2-1. For UE configured with eDRX_IDLE cycle, TdetectUTRA_TDD, TmeasureUTRA_TDD and TevaluateUTRA_TDD are
specified in Table 4.2.2.5.2-2, where the requirements apply provided that the serving cell is configured with
eDRX_IDLE and is the same in al PTWs during any of TdetectUTRA_TDD, TmeasureUTRA_TDD and TevaluateUTRA_TDD when
multiple PTWs are used.

Table 4.2.2.5.2-1: TdetectuTrRA_TDD, TmeasureuTrRA_TDD 8Nd TevaluateUTRA 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)

Table 4.2.2.5.2-2: TdetectUTRA_TDD, TmeasureUTRA_TDD and TevaluateUTRA_TDD for UE configured with eDRX_IDLE

cycle
eDRX_IDLE DRX cycle | PTW length TdetectuTRA_TDD [S]  [TmeasureUTRA_TDD|T evaluateUTRA_TDD|
cycle length [s] | length [s] |[s] (number of| (number of DRX |[s] (number of|[s] (number of
1.28s periods) cycles) DRX cycles) | DRX cycles)
5.12 < 0.32 21.28 (1) Note 3 (23) 0.96 (3) Note 3 (9)
eDRX_IDLE 0.64 22.56 (2) 1.92 (3) Note 3 (9)
cycle length < 1.28 23.84 (3) 3.84 (3) Note 3 (9)
2621.44 2.56 =7.68 (6) 7.68 (3) Note 3 (9)

NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].
NOTE 3: The time is calculated depending on the number N of DRX cycles as follows:

eDRX _ cycle_lengthx N
[PTW/DRX _cycle_length|

For higher priority cells, aUE may optionally use a shorter value for Tmeasureutra_ToD, 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 Tmeasure,csv-

When higher priority GSM BCCH carriers are found by the higher priority search, they shall be measured at least every
Tmessure.csv, @nd the UE shall decode the BSIC of the GSM BCCH carrier. If, after detecting acell in a higher priority
search, it is determined that resel ection 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.
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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 demodul ate 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 resstection timer has a non 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 Tressection time. If this cell remains satisfied with the reselection criteria
within this duration, then the UE shall reselect that cell.

For UE not configured with eDRX_IDLE cycle, Tmessurecav 1S Specified in Table 4.2.2.5.3-1. For UE configured with
eDRX_IDLE cycle, Trmeasurecov 1S Specified in Table 4.2.2.5.3-2, where the requirements apply provided that the serving
cell is configured with eDRX_IDLE and isthe samein all PTWs during Tmeasure.csv When multiple PTWs are used.

Ta.ble 42253'1 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)

Table 4.2.2.5.3-2: Tmeasure,csm for UE configured with eDRX_IDLE cycle

eDRX_IDLE DRX cycle | PTW length [S] | Tmeasure,Gsm [S]
cycle length length [s] (number of (number of
[s] 1.28s periods) DRX cycles)
512 < 0.32 21.28 (1) 0.96 (3)
eDRX_IDLE 0.64 22.56 (2) 1.92 (3)
cycle length < 1.28 23.84 (3) 3.84 (3)
2621.44 2.56 >7.68 (6) 7.68 (3)
NOTE 1: The number of DRX cycles in this table is given for the
DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in
Section 10.5.5.32 of TS 24.008 [34].

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 cellsin 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 Sel’VIng Cdl fu|fI|S SrX|6'V > SnonlntraSearchP and &:Iual > S]onlntraSaarchQ, the UE Sha” SeaI'Ch fOI’
CDMA2000 HRPD layers of higher priority at least every Thigher priority search Where Trigher 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)* Tmessurerrrp, When the E-UTRA serving cell Srxlev < Sionintrasearchp
or Squal < SnonlntraSearChQ-
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The UE shall be capable of evaluating that the CDMA2000 HRPD cell has met cell reselection criterion defined in [1]
within TevauaeHrPD-

For UE not configured with eDRX_IDLE cycle, Table 4.2.2.5.4-1 gives values of Tmeasurerired @Nd Tevauaerireo. FOr UE
configured with eDRX_IDLE cycle, Tmeasureirro @Nd Tevauaenreo are specified in Table 4.2.2.5.4-2, where the
requirements apply provided that the serving cell is configured with eDRX_IDLE and is the same in al PTWs during
any of Tmeasurerred @Nd T evaluaenirep When multiple PTWs are used.

Table 4.2.2.5.4-1: TmeasureHRPD and T evaluateHRPD

DRX TmeasureHRPD | T evaluateHRPD [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)

Table 4.2.2.5.4-2: Tmeasurenrrp aNd Tevaatenrep fOr UE configured with eDRX_IDLE cycle

eDRX_IDLE DRX cycle PTW Iength TmeasureHRPD TevaluateHRPD
cycle length [s] | [s] (number | [s] (number | [s] (humber
length [s] of 1.28s of DRX of DRX
periods) cycles) cycles)
5.12 < 0.32 21.28 (1) 0.96 (3) Note 3 (9)
eDRX_IDLE 0.64 22.56 (2) 1.92 (3 Note 3 (9)
cycle length 1.28 23.84 (3) 3.84 (3) Note 3 (9)
<2621.44 2.56 27.68 (6) 7.68 (3) Note 3 (9)

NOTE 1: The number of DRX cycles in this table is given for the DRX
cycles within PTWs.

NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section
10.5.5.32 of TS 24.008 [34].

NOTE 3: The time is calculated depending on the number N of DRX
cycles as follows:

N
[PTW /DRX _cycle_length]

eDRX _ cycl e_Iengthx{

If Tresalection timer has a non zero value and the CDM A2000 HRPD cell is satisfied with the reselection criteria which are
defined in[1], the UE shall evaluate this CDMA2000 HRPD cell for the T ressection 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 > Swonintrasearche @nd Squal > Snonintrasearcho, the UE shall search for
Cdmazooo 1X |ayerS Of hlgher prlOI’Ity d |eaﬂ e\/ery Thighe(J)riori[y_mch Whefe Thighe(J)riority_mch |S dEfII’led Il’l Cl aLISE 422

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)* Tmeasurecomazooo_1x, When the E-UTRA serving cell Srxlev <
Shonintrasearche OF Sual < Snonintrasearch- The UE shall be capable of evaluating that the cdma2000 1X cell has met cell
reselection criterion defined in [1] within Tevauatecoma2000_1x-
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For UE not configured with eDRX_IDLE cycle, Table 4.2.2.5.5-1 gives values of Tmeasurecomazo00_1x and
TevaluateCDMAZOOO_lX. For UE configured with eDRX_I DLE cycle, TmeasureCDMAZOOO_lX and TevaluateCDMAZOOO_lX are speC|f|ed in
Table 4.2.2.5.5-2 where the requirements apply provided that the serving cell is configured with eDRX_IDLE and isthe

same in al PTWsduring any of Tmeasurecomaz000 1x @Nd Tevaluatecomazooo_1x When multiple PTWs are used.

Table 4.2.2.5.5-1: TmeasureCDMA2000 1X and T evaluateCDMA2000 1X

DRX | TmeasurecoMA2000 1x | T evaluateCDMA2000_1X
cycle [s] (number of [s] (number of
|eF%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)

Table 4.2.2.5.5-2: TmeasureCDMAZOOO_lX and Teva|uateCDMAzooo_1xf0r UE configured with eDRX_IDLE cycle

eDRX_IDLE DRX PTW length [S] | Tmeasurecbma2000_1x TevaluateCDMA2000_1X
cycle length [s] cycle (number of [s] (number of [s] (number of DRX
length 1.28s periods) DRX cycles) cycles)
[s]
5.12< 0.32 21.28 (1) 0.96 (3) Note 3 (9)
eDRX_IDLE 0.64 22.56 (2) 1.92 (3) Note 3 (9)
cycle length < 1.28 23.84 (3) 3.84 (3) Note 3 (9)
2621.44 2.56 27.68 (6) 7.68 (3) Note 3 (9)
NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008
[34].
NOTE 3: The time is calculated depending on the number N of DRX cycles as follows:

N
[PTW/DRX _cycle_length|

eDRX _cycle_lengthx{

If Tresdection timer has anon 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 resdection 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 Tresdecion 1S Used, the UE shall only perform reselection on an evaluation
which occurs simultaneoudly to, or later than the expiry of the Tresaection timer.

For UE configured with eDRX_IDLE cycle, the cell reselection criteria shall be evaluated within at least every DRX
cycle within the PTW.

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. When the UE is configured with eDRX_IDLE cycle, the UE shall not miss any paging in a PTW provided
the pagingissent in at least [2] DRX cycles before the end of that PTW.

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.eutra + 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-utra + 50 ms. For E-UTRAN to GSM cell re-
selection the interruption time must not exceed Tgccr + 50 ms.
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Ts-eutra iSthetime 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.

Ts.utraisthetime 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 aUTRAN cell.

Teccn 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-Hrep + 50 MS.

Ts-nrep iS 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[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 Tsi-cdmazaoo_1x + 50 mMs.

Ts-cdmazo0o_1x IS 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.

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthe time
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

4228 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.

4.2.2.9a UE measurement capability (Increased UE carrier monitoring)

UE which support Increased UE carrier monitoring E-UTRA according to the capabilitiesin [2,31] shall be capable of
monitoring at least
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- Depending on UE capability, 8 FDD E-UTRA inter-frequency carriers, and
- Depending on UE capability, 8 TDD E-UTRA inter-frequency carriers

UE which support increased UE carrier monitoring UTRA according to the capabilitiesin [2,31] shall additionally be
capable of monitoring at |least

- Depending on UE capability, 6 FDD UTRA carriers, and
- Depending on UE capability, 7 TDD UTRA carriers, and

In addition to the requirements defined above, a UE supporting E-UTRA measurementsin RRC_IDLE state and
supporting Increased UE carrier monitoring E-UTRA or increased UE carrier monitoring UTRA according to the
capabilitiesin [2,31] shall be capable of monitoring atotal of at least 13 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.

The requirements in this section apply for UE regardless of their capability to support eDRX_IDLE.

4.2.2.10 Reselection to CSG cells

Note: Requirementsin this clause are minimum requirements defined to ensure the testability of autonomous
CSG search. Further information on autonomous search timesin 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: Accordingto[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 allowed inter-frequency CSG cell that has met CSG reselection
criterion defined in [1] and that isin its whitelist, within 6 minutesin 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 Notel Channel 1 Channel 2
CSG indicator False True
Physical cell identityNote! 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_RANote1 dB
OCNG_RBNote1 dB
Qrxlevmin dBm -140 -140
N dBm/15 kHz Off
oc
RSRP Note2 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.

ETSI



3GPP TS 36.133 version 13.7.0 Release 13 90 ETSI TS 136 133 V13.7.0 (2017-04)

Table 4.2.2.10.2-1: Parameters for CSG inter-RAT UTRAN FDD reselection

Parameter Unit Cell 1 Cell 2
EARFCN Notel Channel 1 N/A
UARFCN Notel N/A Channel 2
CSG indicator False True
Physical cell identityNotet 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_RANote1 dB
OCNG_RBNote1 dB
Qrxlevmin dBm -140
N dBm/15 kHz Off
oc
RSRP Note2 dBm/15 KHz -110
CPICH_RSCP Not2 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

4.2.2.11 Measurement and evaluation requirements for UE in enhanced
coverage

422111 Measurement and evaluation of serving cell

The reguirementsin this subclause apply if UE isin the enhanced coverage area of the serving cell. The UE category
M1 and enhanced coverge applicability of the requirementsis defined in section 3.6. The UE is considered to be in
enhanced coverage area of serving cell according to RSRP, RSRP Es/lot, SCH_RP and SCH Es/lot of the serving cell
defined in Annex B.1.3 for a corresponding Band.

The UE shall measure the RSRP 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 measurements of the serving cell using at least 4 measurements. Within the set of
measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2.
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If the UE is not configured with eDRX_IDLE cycle and has evaluated according to Table 4.2.2.11.1-1 in Nsav ec
consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the
measurements of all neighbour cellsindicated by the serving cell, regardless of the measurement rules currently limiting
UE measurement activities.

If the UE is configured with eDRX_IDLE cycle and has evaluated according to Table 4.2.2.11.1-2 in Neev Ec
consecutive DRX cycles within asingle PTW 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 during the time T, the UE
shall initiate cell selection procedures for the selected PLMN as defined in [1], where T=20 sif the UE is not configured
with eDRX_IDLE cycle, and T=MAX(20 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle.

Table 422111'1. Nserv_EC

DRX cycle Nserv_ec
length [s] [number of
DRX cycles]
0.32 8
0.64 8
1.28 4
2.56 4

Table 4.2.2.11.1-2: Nserv ec for UE configured with eDRX_IDLE cycle

eDRX_IDLE cycle length | DRX cycle PTW Nserv
[s] length [s] length [s] | [number of
(number | DRX cycles]
of 1.28s
periods)
0.32 21.28 (1) 4
5.12 < eDRX_IDLE cycle 0.64 22.56 (2) 4
length < 2621.44 1.28 25.12 (4) 4
2.56 210.24(8) 4
NOTE 1: The number of DRX cycles in this table is given for the DRX
cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section
10.5.5.32 of TS 24.008 [34].

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthetime
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

422112 Measurement and evaluation of intra-frequency E-UTRAN cells

The requirements in this subclause apply if UE isin the enhanced coverage area of the neighbor cell. The UE category
M1 and enhanced coverge applicability of the requirements is defined in section 3.6.The UE is considered to be in
enhanced coverage area of neighbor cell according to RSRP, RSRP E</lot, SCH_RP and SCH Eg/lot of the neighbor

cell defined in Annex B.1.3 for a corresponding Band.

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 list containing physical layer cell identities. The UE shall
not cause any interruption to the paging reception and acquisition of Sl while performing measurement on serving or

any neighbor cells.
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The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined
in TS36.304 within Tgetect EuTRAN Intra ECc When that Treselection=0.

The UE shall measure RSRP at least every TmeasurecuTrRAN_Intra £C fOr intra-frequency cellsthat are identified and
measured according to the measurement rules.

The UE shall filter RSRP measurements of each measured intra-frequency cell using at least 4 measurements. Within
the set of measurements used for the filtering, at least two measurements shall be spaced by at least
Tmeasure,EUTRAN_I ntra_ECj 2.

The UE shall not consider an 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
T evaluate E-UTRAN_intra £C WHeN Tresdeciion = O, provided that the cell is at least A gg-ranking better ranked and additional
conditions Table 4.2.2.11.2-2 are met, where A gs-ranking 1S according to Table 4.2.2.11.2-4. When evaluating cells for
reselection, the side conditions for RSRP and SCH apply to both serving and non-serving intra-frequency cells.

If Tressection timer has a non zero value and the intra-frequency cell is better ranked than the serving cell, the UE shall
evauate thisintra-frequency cell for the Tresseciion time. If this cell remains better ranked within this duration, then the
UE shall reselect that cell.

For UE not configured with eDRX_IDLE cycle, Taetect,eutRAN Intra EC, Tmeasure EUTRAN intra EC @N0 Tevauate, E-UTRAN intra EC @€
specified in Table 4.2.2.11.2-1 provided that additional conditions Table 4.2.2.11.2-2 are met. For UE configured with
eDRX_IDLE cycle, Tdetect EUTRAN Intra EC, T measure EUTRAN Intra EC 8N Tevaluate, E-UTRAN_intra EC @€ Specified in Table
4.2.2.11.2-3 provided that additional conditions Table 4.2.2.11.2-2 are met. Additionally, the requirementsin Table
4.2.2.11.2-3 apply provided that the serving cell is configured with eDRX_IDLE and isthe samein all PTWsduring
any of Tdetect, EUTRAN_Intra_EC, T measure EUTRAN_Intra_ EC @8N0 T evaluate, E-UTRAN_intra EC When multiple PTWs are used.

Table 4.2.2.11.2-1 : Tdetect,EUTRAN Intra_EC, T measure,EUTRAN_Intra_EC @Nd Tevaluate, E-UTRAN_intra_EC

DRX Tdetect,EUTRAN_Intra_EC Tmeasure,EUTRAN_Imra_EC Tevaluate,E-
cycle [s] (number of [s] (number of DRX UTRAN_intra_EC
length DRX cycles) cycles) [s] (number of

[s] DRX cycles)

0.32 330.24 (1032) 1.28 (4) 10.24 (32)
0.64 330.24 (516) 1.28 (2) 10.24 (16)
1.28 524.8 (410) 1.28 (1) 12.8 (10)
2.56 1039.36 (406) 2.56 (1) 15.36 (6)

Table 4.2.2.11.2-2: Conditions on SCH Es/lot of identified and of the neighbour cell

SCH Esllot of already Neighbouring cell SCH Tdetect, EUTRAN_Intra, ca tM1 (S)
identified cell including Es/lot: Q2
serving cell: Q1

-15=Q1<-6 -1565Q2<-6 As defined in Table Table
4.2.2.11.2-1

-15=Q1<-6 Q2>-6 Requirements in 4.2.2
apply

Q1>-6 Q2>-6 Requirements in 4.2.2

apply
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Table 4.2.2.11.2-3: Tdetect,EUTRAN_Intra_EC, Tmeasure,EUTR/—\N_Intra_EC and Tevaluate, E-UTRAN_intra_EC for UE Configured

with eDRX_IDLE cycle

eDRX_IDLE | DRX [PTW length Tdetect EUTRAN_Intra_Ec [S] (number N of DRX T measure, EUTRAN_Intra_EC Tevaluate E-
cycle length |cycle |[s] (humber cycles) [s] (number N of UTRAN_intra_EC
[s] length| of 1.28s DRX cycles) [s] (number N of
[s] periods) DRX cycles)
5.12 < 0.32 | 21.28 (1) Note 3 (406) 0.32 (1) Note 3 (6)
eDRX_IDLE | 0.64 | 21.28 (1) 0.64 (1) Note 3 (6)
cyclelength | 1.28 | 22.28 (1) 1.28 (1) Note 3 (6)
£2621.44 | 2.56 | 22.56 (2) 2.56 (1) Note 3 (6)

NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.

NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].

NOTE 3:TThe detection period and the evaluation period depend on the number N of DRX cycles and are calculated
according to the formula below:

eDRX_cycIe_Iengthx{

N

[PTW/DRX _cydle_length] |

Table 4.2.2.11.2-4: Agg-ranking based on SCH Es/lot of identified and of the neighbour cell

SCH Es/lot of serving SCH Es/lot of Adg-ranking (dB)
cell: Q1 Neighbouring cell: Q2
-15=Q1<-6 -15Q2<-6 S
-15=Q1<-6 Q2>-6 5
Q1>-6 Q2>-6 4

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthe time
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

4.3

Minimization of Drive Tests (MDT)

UE supporting minimisation of drive testsin RRC_IDLE 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.

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 relative time stamp accuracy
reguirement for RRC connection establishment failure log reporting as specified in clause 4.3.4.
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4.3.2 Measurements

The reguirements 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, E-UTRA RSRQ, MBSFN RSRP, MBSFN
RSRQ, and MCH BLER) performed and logged by the UE for MDT in RRC_IDLE. The requirements apply for the
measurements included in logged MDT reports and RRC connection establishment failure reports.
4.3.2.1 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,

- MBSFN measurement reguirements as specified in section 4.4,

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.

434.1 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.

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].
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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.

4.4 MBSFN Measurements

4.4.1 Introduction

The requirements specified in Section 4.4 apply for MBSFN measurements (MBSFN RSRP, MBSFN RSRQ, and MCH
BLER defined in [4]), which are performed in RRC_IDLE state and logged for MDT by UEs which are MBM S-capable
and also indicate their MBSFN measurement logging capability [2].

UE shall measure MBSFN RSRP, MBSFN RSRQ and MCH BLER only in subframes and on carriers where UE is
decoding PMCH. The requirements are specified for any carrier where PMCH isreceived by UE. The requirements
specified in this section apply for any carrier frequency with configured MBSFN subframes with PMCH, which may be
the same as or different from any serving unicast carrier.

The UE receiving PMCH on any non-serving carrier and performing MBSFN measurements shall not cause
interruptions on any serving carrier in the subframes with paging and non-MBSFN muilticast transmissions such as
system information.

4.4.2 MBSFN RSRP measurements

For UE in RRC_IDLE, the physical layer shall be capable of performing the MBSFN RSRP measurement [4] within the
MBSFN RSRP measurement period and log the measurement, while meeting the MBSFN RSRP measurement accuracy
requirements specified in section 9.8.2. The MBSFN RSRP measurement logging shall be according to the MBSFN
RSRP measurement report mapping specified in Section 9.8.2.2.

The MBSFN RSRP measurement period is defined as MAX (640 ms, period during which the UE decodes [5, Section
10] 5 subframes containing PMCH transmissions).

The same requirement applies for UE configured with DRX or eDRX_IDLE.

4.4.3 MBSFN RSRQ measurements

For UE in RRC_IDLE, the physical layer shall be capable of performing the MBSFN RSRQ measurement [4] within
the MBSFN RSRP measurement period and report the measurement, while meeting the MBSFN RSRQ measurement
accuracy requirements specified in section 9.8.3. The MBSFN RSRQ measurement logging shall be according to the
MBSFN RSRQ measurement report mapping specified in Section 9.8.3.2.

The MBSFN RSRQ measurement period is defined as MAX (640 ms, period during which the UE decodes [5, Section
10] 5 subframes containing PMCH transmissions).

The same requirement applies for UE configured with DRX or eDRX_IDLE.

4.4.4 MCH BLER measurements

The UE physical layer shall be capable of performing and logging the MCH BLER measurement [4] within the MCH
BLER measurement period.

The MCH BLER measurement period is equal to the MBSFN logging interval configured by higher layers[2].
The MCH BLER logging shall be according to the MCH BLER measurement report mapping specified in Section 9.8.4.
The same requirement applies for UE configured with DRX or eDRX_IDLE.
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4.5 Proximity-based Services

45.1 Introduction

This section contains the reguirements for the UE capable of ProSe Direct Communication and/or ProSe Direct
Discovery in RRC_IDLE state.
4.5.2 Requirements

When aUE in RRC_IDLE stateis participating in transmissions and/or reception for ProSe Direct Discovery and/or
ProSe Direct Communication, the UE shall meet all the requirements of Section 4.

Note: The UE may need to interrupt ProSe operation in order to meet the requirements of Section 4.

4521 Interruptions with ProSe Direct Discovery

A UE capable of ProSe direct discovery in RRC_IDLE state shall not cause any interruption for the reception of paging
and system information:

- while switching reception between ProSe Direct Discovery and a serving cell, or
- when receiving ProSe direct discovery signals or
- while switching receiver chain ON/OFF for ProSe Direct Discovery reception if the UE has a dedicated receiver
chain for ProSe Direct Discovery
4522 Interruptions with ProSe Direct Communication

A UE capable of ProSe direct communication in RRC_IDLE state shall not cause any interruption for the reception of
paging and system information:

- while switching reception between ProSe Direct Communication and a serving cell, or
- when receiving ProSe direct communication signal's, or

- while switching receiver chain ON/OFF for ProSe Direct Communications reception.

4523 Initiation/Cease of SLSS transmissions with ProSe Direct Discovery

The requirements in this subclause are applicable to a UE capable of ProSe Direct Discovery and SLSS transmission
and reception.

The requirements apply when the conditions for SLSS transmissions specified in [2] are met; networkControlledSyncTx
is not configured; and syncTxThreshlC isincluded in Systeml nformationBlockTypel9. The UE shall be capable of
measuring the RSRP of the cell used to transmit Prose Direct Discovery announcements and eval uate to initiate/cease
SLSS transmissions within Tevauaesiss as specified in Table 4.5.2.3-1.

Table 4.5.2.3-1: Tevaluate,sLss With ProSe Direct Discovery

DRX cycle length [s] Tevaluate,sLss
[s] (number of DRX cycles)
0.32 1.92 (6)
0.64 3.84 (6)
1.28 7.68 (6)
2.56 15.36 (6)

For the cell used to transmit ProSe Direct Discovery announcements:
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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 are fulfilled.

45.2.4 Initiation/Cease of SLSS transmissions with ProSe Direct Communication
The requirementsin this subclause are applicable to a UE capable of ProSe Direct Communication.

The requirements apply when the conditions for SLSS transmissions specified in [2] are met; networkControlledSyncTx
is not configured; and syncTxThreshlC isincluded in Systeml nformationBlockTypel8. The UE shall be capable of
measuring the RSRP of the cell used to transmit ProSe Direct Communication and evaluate to initiate/cease SLSS
transmissions within Tevauae s ss as specified in Table 4.5.2.4-1.

Table 4.5.2.4-1: Tevaluate sLss With ProSe Direct Communication

DRX cycle length [s] Tevaluate,sLss
[s] (number of DRX cycles)
0.32 1.92 (6)
0.64 3.84 (6)
1.28 7.68 (6)
2.56 15.36 (6)

For the cell used to transmit ProSe Direct Communication:

- 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 for a corresponding Band are fulfilled,

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

4.6 Cell Selection and Re-selection Requirements for UE
category NB1

The NB-10T applicability of the requirements in section 4.6 is defined in Section 3.6.1.

46.1 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 allows the UE to select a suitable cell where to camp on in order to access available services. In
this process the UE can use stored information (Stored information cell selection) or not (Initial cell selection).

4.6.2 Cell Re-selection

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

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 and inter-frequency cellsindicated by the serving NB-10T cell. For intra-
frequency and inter-frequency cells the serving NB-10T cell may not provide explicit neighbour list but carrier
frequency information and bandwidth information only. UE measurement activity is also controlled by measurement
rules defined in TS36.304, allowing the UE to limit its measurement activity.

4.6.2.1 Measurement and evaluation of serving NB-IoT cell for UE category NB1 in
normal coverage

The UE shall measure the NRSRP and NRSRQ level of the serving NB-10T cell and evaluate the cell selection criterion
Sdefined in [1] for the serving NB-10T cell at least every DRX cycle.

ETSI



3GPP TS 36.133 version 13.7.0 Release 13 98 ETSI TS 136 133 V13.7.0 (2017-04)

The UE shall filter the NRSRP and NRSRQ measurements of the NB-10T 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 is not configured with eDRX_IDLE cycle and has evaluated according to Table 4.6.2.1-1 in Nserv_ng-16T-NC
consecutive DRX cycles that the serving NB-10T cell does not fulfil the cell selection criterion S, the UE shall initiate
the measurements of all neighbour cells indicated by the serving NB-10T cell, regardless of the measurement rules
currently limiting UE measurement activities. If the UE is configured with eDRX_IDLE cycle and has evaluated
according to Table 4.6.2.1-2 in Nexv_ne-nc CONSecutive DRX cycles within asingle PTW that the serving NB-1oT cell
does not fulfil the cell selection criterion S, the UE shall initiate the measurements of al neighbour cells indicated by
the serving NB-10T 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 and inter-frequency information indicated in the system information during the time T, the UE shall initiate
cell selection procedures for the selected PLMN as defined in [1], where T=40 sif the UE is not configured with
eDRX_IDLE cycle, and T=MAX(40 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle.

Table 4621'1. Nserv_NB--NC

DRX cycle Nserv_NB-loT-
length [s] nc [number
of DRX
cycles]
1.28 2
2.56 2
5.12 2
10.24 2

Table 4.6.2.1-2: Nserv_ns-nc fOr UE configured with eDRX_IDLE cycle

eDRX_IDLE cycle length [s] DRX cycle PTW length Nserv_NB-loT-NC
length [s] [s] (hnumber of | [number of
2.56s periods) | DRX cycles]
1.28 25.12 (2) 2
2.56 27.68 (3) 2
20.48 < eDRX_IDLE cycle length = 10485.76 512 >12.8 (5) >
10.24 223.04 (9) 2
NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthe time
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

4.6.2.2 Measurements of intra-frequency NB-IoT cells for UE category NB1 in normal
coverage

The UE shall be able to identify new intra-frequency cells and perform NRSRP 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 reselection criteria defined
in TS36.304 within Taeect nB_intra nc When Treselection= 0. Anintra frequency cell is considered to be detectable
according to NRSRP, NRSRP E</lot, NSCH_RP and NSCH Eg/lot defined in Annex B.1.4 for a corresponding Band.

The UE shall measure NRSRP at |east every Tmeasureng_intra nc TOr intra-frequency cellsthat are identified and measured
according to the measurement rules.
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The UE shall filter NRSRP measurements of each measured intra-frequency cell using at least [2] measurements.
Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least
Tmeasure,NB_I ntra—NCj 2

The UE shall not consider an NB-1oT neighbour cell in cell reselection if it isindicated as not allowed in the
measurement control system information of the serving NB-IoT cell.

For an intra-frequency cell that has been already detected, but that has not been resel ected 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
TevaluaeNB_intraNC When T resdection = 0, provided that the cell is at least XdB better ranked, where * X’ is specified in Table
4.6.2.4-3. When eval uating cells for reselection, the side conditions for NRSRP, NRSRP Es/lot, NSCH_RP and NSCH
Es/lot apply to both serving and non-serving NB-loT intra-frequency cells.

If Tressection timer has a non zero value and the intra-frequency cell is better ranked than the serving NB-10T cell, the UE
shall evaluate thisintra-frequency cell for the Treseciion time. If this cell remains better ranked within this duration, then
the UE shall reselect that cell.

For UE not configured with eDRX_IDLE cycle, Taetect,NB_intra NC, TmeasureN8_intra NC 8N Tevaluate, NB_intra NC @€ Specified in
Table 4622'1 FOI‘ UE COI’]fIgUI‘ed W|th eD RX_I DLE CyCI e, Tdetect'NB_lntra-NC' Tmeange'NBJ ntra NC and Te\/aluate' NB_intrasNC are
specified in Table 4.6.2.2-2, where the requirements apply provided that the serving NB-10T cell is configured with
eDRX_IDLE and isthe samein all PTWsduring any of T detect,Ng_intra NC, T measureN8_intra NC 8N T evaluate, NB_intra nc WheN
multiple PTWs are used.

Table 4.6.2.2-1: Tdetect,NB_Intra_NB-IoT—NC, Tmeasure,NB_Intra_NB—IoT-NC and Tevaluate, NB_intra_NB-loT-NC

DRX cycle len gth [S] Tdetect,NB_Intra_NC [S] Tmeasure,NB_Intra_NB_NC Tevaluate,NB_intra_NB_NC
(number of DRX [s] (number of DRX [s] (number of DRX
cycles) cycles) cycles)
1.28 51 (40) 1.28 (1) 6.5 (5
2.56 51 (20) 2.56 (1) 7.68 (3)
5.12 102 (20) 5.12 (1) 10.24 (2)
10.24 102 (10) 10.24 (1) 20.48 (2)

Table 4.6.2.2-2: Tdetect,NB_Intra_NC, Tmeasure,NB_Intra_NC and Tevaluate,NB_intra_NC for UE COﬂfigUI’ed with eDRX_I DLE

cycle
eDRX_IDLE DRX PTW Iength Tdetect,NB_Intra_NB-loT-NC [S] (number of DRX cycles) 'Tmeasure,NB_Intra_NC|T evaluate,NB_intra_NC|
cycle length | cycle |[s] (number [s] (number of | [s] (number of
[s] length of 2.56s DRX cycles) DRX cycles)
[s] periods)

20.48 < 1.28 25.12 (2) 20 1.28 (1) 2.56 (2)
eDRX_IDLE 2.56 >7.68 (3) |eDRX _cycle_lengthx 2.56 (1) 5.12 (2)
cycle length | 512 | 212.8 (5) [PTW/DRX _cycle_length] 5.12 (1) 10.24 (2)
<10485.76 | 10.24 | 223.04(9) (20) 10.24 (1) 20.48 (2)

NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW

configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two

requirements corresponding to the first state and the second state, during the transition time interval which isthe time
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

4.6.2.3

Measurement and evaluation of serving NB-IoT cell for UE category NB1 in
enhanced coverage

The UE shall measure the NRSRP and NRSRQ level of the serving NB-10T cell and evaluate the cell selection criterion
Sdefined in [1] for the serving NB-10T cell at least every DRX cycle.
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The UE shall filter the NRSRP and NRSRQ measurements of the serving NB-10T cell using at least [4] 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 is not configured with eDRX_IDLE cycle and has evaluated according to Table 4.6.2.3-1 in Nserv nB_EC
consecutive DRX cycles that the serving NB-10T cell does not fulfil the cell selection criterion S, the UE shall initiate
the measurements of all neighbour cellsindicated by the serving NB-10T cell, regardless of the measurement rules
currently limiting UE measurement activities. If the UE is configured with eDRX_IDLE cycle and has evaluated
according to Table 4.6.2.3-2 in Nexv_ng-101-EC CONSecUtive DRX cycles within asingle PTW that the serving NB-1oT cell
does not fulfil the cell selection criterion S, the UE shall initiate the measurements of al neighbour cells indicated by
the serving NB-10T 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 and inter-frequency information indicated in the system information during the time T, the UE shall initiate
cell selection procedures for the selected PLMN as defined in [1], where T= 80 sif the UE is not configured with
eDRX_IDLE cycle, and T=MAX(80 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle.

Table 4623'1. Nserv_NB_EC

DRX cycle | Nserv_NB-loT-EC
length [s] [number of
DRX cycles]
1.28 4
2.56 4
5.12 4
10.24 4

Table 4.6.2.3-2: Nserv_ne_ec for UE configured with eDRX_IDLE cycle

eDRX_IDLE cycle length [s] DRX cycle | PTW length [s] Nserv_NB_EC

length [s] (number of [number of

2.56s periods) | DRX cycles]
1.28 27.68 (3) 4
2.56 212.8 (5) 4
20.48 < eDRX_IDLE cycle length < 10485.76 512 523.04 (9) 2
10.24 243.52 (17) 4
NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.

NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthe time
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

4.6.2.4 Measurements of intra-frequency NB-IoT cells for UE category NB1 in

enhanced coverage

The UE shall be able to identify new intra-frequency cells and perform NRSRP 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 Taeect e _inra Ec When that Treselection= 0. Anintrafrequency cell is considered to be detectable
according to NRSRP, NRSRP E</lot, NSCH_RP and NSCH Eg/lot defined in Annex B.1.4 for a corresponding Band.

The UE shall measure NRSRP at least every Tmeasurens_intra ec fOr intra-frequency cells that are identified and measured
according to the measurement rules.

The UE shall filter NRSRP 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 TmeasureNg_intra_ec/2
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The UE shall not consider a NB-10T neighbour cell in cell reselection, if it isindicated as not alowed in the
measurement control system information of the serving NB-loT cell.

For an intra-frequency cell that has been already detected, but that has not been resel ected 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

TevaluateNB_intra EC When Tresaection = 0, provided that the cell is at least XdB better ranked, where * X’ is specified in Table
4.6.2.4-3. When eval uating cells for reselection, the side conditions for NRSRP, NRSRP Es/lot, NSCH_RP and NSCH
Es/lot apply to both serving and non-serving NB-1oT intra-frequency cells.

If Tresection timer has a non zero value and the intra-frequency cell is better ranked than the serving NB-10T cell, the UE
shall evaluate thisintra-frequency cell for the Treseciion time. If this cell remains better ranked within this duration, then
the UE shall reselect that cell.

For UE not configured with eDRX_IDLE cycle, T detect,NB_intra EC, T measureNB_intra £C @Nd Tevaluate, N8B _intra £C &€ Specified in
Table 4.6.2.4-1 provided that additional conditionsin Table 4.6.2.4-3 are met. For UE configured with eDRX_IDLE
cycle, TaetectNB_Intra EC, TmeasureNB_Intra EC 8N Tevaluate, NB_intra EC @re Specified in Table 4.6.2.4-2, where the regquirements
apply provided that the serving NB-10T cell is configured with eDRX_IDLE and is the samein all PTWs during any of
Tdetect,NB Intra EC, T measureNB_Intra EC &N Tevaluate, NB_intra Ec When multiple PTWs are used.

Table 4.6.2.4-1 : Tgetect,NB_Intra_EC, T measure,NB_Intra_EC 8Nd Tevaluate, NB_intra_EC

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

of DRX

cycles)
1.28 532 (415) 1.28 (1) 12.8 (10)
2.56 532 (208) 2.56 (1) 15.36 (6)
5.12 1063 (208) 5.12 (1) 20.48 (4)
10.24 1063 (104) 10.24 (1) 30.72 (3)

Table 4.6.2.4-2: Tqetect,NB_intra_C, Tmeasure,N8_intra_C @Nd Tevaluate,ns_intra_ec fOr UE configured with
eDRX_IDLE cycle

eDRX_IDLE DRX |PTW Iength Tdetect,NB_Intra_EC [S] (number of DRX cycles) Tmeasure,NB_Intra_EC|T evaluate NB_intraEC
cycle length | cycle |[s] (hnumber [s] (number of |[s] (number of
[s] length | of 2.56s DRX cycles) | DRX cycles)
[s] periods)
1.28 | 215.36 (6) DRX e length [406] 1.28 (1) 12.8 (10)
20.48 < 2.56 217. 92 cle_lengthx 2.56 (1 15.36 (6
cyclelength | 5.12 | 223.04 (9) (406) 5.12 (1) 20.48 (4)
<10485.76 | 10.24 233.28 10.24 (1) 30.72 (3)
(13)

NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].

Table 4.6.2.4-3: Conditions on NSCH Es/lot of identified and of the neighbour cell

NSCH Es/lot of already Neighbouring cell NSCH Tdetect NB_Intra_EC (S) Cell Reselection Margin
identified cell including Es/lot: Q2 X
serving cell: Q1
-15sQ1<-6 -15=Q2< -6 Requirements in Table 4.6.2.4-1 8.3
apply.
-15=Q1<-6 Q2>-6 Requirements in 4.6.2.2 apply 8.3
Q1>-6 Q2>-6 Requirements in 4.6.2.2 apply 4

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthe time
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corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

4.6.2.5 Measurements of inter-frequency NB cells for UE category NB1 in normal

coverage

The UE shall be able to identify new inter-frequency cells and perform NRSRP measurements of identified inter-
frequency cellsif carrier frequency information is provided by the serving NB-10T cell, even if no explicit neighbour
list with physical layer cell identitiesis provided.

If Srxlev < Swonintrasearche then the UE shall search for and measure inter-frequency layersin preparation for possible
reselection.

The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined
in TS36.304 within Pearier * Taetect,NB_inter_Ne, if @t l€ast carrier frequency information is provided for inter-frequency
neighbour cells by the serving NB-10T cells when Tresaecion = O provided that the reselection criteriais met by a margin
of at least YdB, where Pearier is number of inter-frequency measured and ‘Y’ is specified by Table 4.6.2.6-3. Aninter-
frequency cell is considered to be detectable according to NRSRP, NRSRP Eg/lot, NB-loT_SCH_RP and SCH Es/lot
defined in Annex B.1.5 for a corresponding Band.

The UE shall filter NRSRP measurements of each measured 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,
Inter NB-loT_NC/2.

If an inter-frequency cell 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
Pearier * TevaluaeNs_nter Nc. When evaluating cells for reselection, the side conditions for NRSRP, NRSRP Es/lot,
NSCH_RP and NSCH Es/lot apply to both serving and inter-frequency cells.

If Tressection timer has a non zero value and the inter-frequency cell is better ranked than the serving NB-1oT cell, the UE
shall evaluate thisinter-frequency cell for the Treseciion time. If this cell remains better ranked within this duration, then
the UE shall reselect that cell.

For UE not configured with eDRX_IDLE cycle, Taetect,NB_inter NC, TmeasureN8_inter NC 8N Tevaiuate, NB_inter NC @€ Specified in
Table 4.6.2.5-1. For UE configured with eDRX_IDLE cycle, T detect,Ng_inter NC, T measure,NB_inter NC 8N T evaluate, NB_inter NC &€
specified in Table 4.6.2.5-2, where the requirements apply provided that the serving NB-I1oT cell is configured with
eDRX_IDLE and isthe samein all PTWsduring any of T detect,Ng_inter NC, TmeasureNB_inter NC 8N T evaluate, NB_inter nc WheN
multiple PTWs are used.

Table 4.6.2.5-1 : Tgetect,NB_inter NC, Tmeasure,NB_inter NC &8N0 Tevaluate,NB_inter NC

DRX cycle length [s] Tdetect,NB_Inter_NC [S] Tmeasure,NB_Inter_NC [S] Tevaluate NB_inter_ NC
(number of DRX (number of DRX [s] (number of DRX
cycles) cycles) cycles)
1.28 51 (40) 1.28 (1) 6.5 (5
2.56 51 (20) 2.56 (1) 7.68 (3)
5.12 102 (20) 5.12 (1) 10.24 (2)
10.24 102 (10) 10.24 (1) 20.48 (2)
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Table 4.6.2.5-2: Tdetect,NB_Inter_ NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_ NC for UE Configured with

eDRX_IDLE cycle

eDRX_IDLE DRX PTW Iength Tdetect,NB_Inter_NC [S] (number of DRX cycles) Tmeasure,NB_inter_NC |Tevaluate,NB_inter_|
cycle length | cycle |[s] (number of [s] (number of NC
[s] length [s]|2.56s periods) DRX cycles) [s] (number
of DRX
cycles)
20.48 < 1.28 2[5.12] ([2]) DRX e length [20] 1.28 ([1]) [2.56] ([2])
eDRX_IDLE | 2.56 2[7.68] ([3]) _Cycle_lengthx 2.56 ([1]) [5.12] ([2])
cyclelength [ 512 | =[12.8] (5)) [PTW/DRX _cydle_length]| 5.12 ([1]) [10.24] ([2))
£10485.76 | 10.24 [ 2[23.04] ([9]) (20) 10.24 ([1]) [20.48] ([2])

NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW

configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthe time

corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

4.6.2.6

The UE shall be able to identify new inter-frequency cells and perform NRSRP measurements of identified inter-

Measurements of inter-frequency NB-IoT cells for UE category NB1 in
enhanced coverage

frequency cellsif carrier frequency information is provided by the serving NB-IoT cell, even if no explicit neighbour
list with physical layer cell identitiesis provided.

The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the resel ection criteria defined
in TS36.304 within Pearier * Taetectng_inter_ec. AN inter-frequency cell is considered to be detectable according to NRSRP,
NRSRP E</lot, NSCH_RP and NSCH Eg/Iot defined in Annex B.1.5 for a corresponding Band.

The UE shall not cause any interruption to the paging reception and acquisition of SI while performing measurement on
serving or any neighbor cells.

The UE shall filter NRSRP measurements of each measured 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 TmeasureNB_inter NB-
IoT_EC/ 2.

If an inter-frequency cell has been already detected but that has not been resel ected 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

Pearier * Tevaluatens_inter . When evaluating cells for reselection, the side conditions for NRSRP, NRSRP Edlat,

NSCH_RP and NSCH Es/lot apply to both serving and inter-frequency NB-10T cells.

If Tresection timer has a non zero value and the inter-frequency cell is better ranked than the serving NB-1oT cell, the UE
shall evaluate this inter-frequency cell for the Tresection time. If this cell remains better ranked within this duration, then
the UE shall reselect that cell.

For a UE not configured with eDRX_IDLE cycle, Tdetect,Ng_inter EC, TmeasureN_inter EC 8N Tevaluate, NB_inter £C @€ Specified in
Table 4.6.2.6-1 provided that additional conditionsin Table 4.6.2.6-3 are met. For UE configured with eDRX_IDLE
cycle, TaetectNB_Inter EC, TmeasureNB_inter EC 8N Tevaluate, NB_inter £ @re Specified in Table 4.6.2.6-2, where the regquirements
apply provided that the serving NB-10T cell is configured with eDRX_IDLE and is the samein all PTWs during any of
Tdetect,NB_Inter EC, T measure,NB_Inter EC 8N Tevaluate, NB_inter_Ec When multiple PTWs are used.
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Table 4.6.2.6-1 : Tdetect,NB_Inter_EC, Tmeasure,NB_Inter_EC and Tevaluate,NB_Inter_EC

DRX cycle length Tdetect,NB_Inter_ EC [S] Tmeasure,NB_Inter_ EC [S] Tevaluate,NB_inter_ EC
[s] (number of DRX (number of DRX [s] (number of
cycles) cycles) DRX cycles)
1.28 532 (415) 1.28 (1) 12.8 (10)
2.56 532 (208) 2.56 (1) 15.36 (6)
5.12 1063 (208) 5.12 (1) 20.48 (4)
10.24 1063 (104) 10.24 (1) 30.72 (3)

Table 4.6.2.6-2: Tgetect,N_inter_EC, Tmeasure,NB_inter EC @Nd Tevaluate, NB_inter_ec fOr UE configured with
eDRX_IDLE cycle

eDRX_IDLE DRX CYCle PTW Iength [S] Tdelecl,NBflmerﬁEC [S] (number of DRX CyCIeS) Tmeasure,NBilnleriEC [S] Tevaluale,NBiinlerEC
cycle length [s]|length [s] | (number of 2.56s (number of DRX |[[s] (number of
periods) cycles) DRX cycles)
20.48 = 1.28 215.36 (6) [406] 1.28 (1) 12.8 (10)
eDRX_IDLE 2.56 217.92 (7) eDRX _cycle_lengthx 2.56 (1) 15.36 (6)
cycle length | 5.12 >23.04 (9) [PTW/DRX _cycle_length]| 5.12 (1) 20.48 (4)
<10485.76 10.24 233.28 (13) (406) 10.24 (1) 30.72 (3)

NOTE 1: The number of DRX cycles in this table is given for the DRX cycles within PTWs.
NOTE 2: The eDRX_IDLE cycle lengths are as specified in Section X of TS 24.008 [34].

Table 4.6.2.6-3: Conditions on NSCH Es/lot of identified and of the neighbour cell

NSCH Es/lot of already

Neighbouring cell NSCH

Tdetect,NB_Inter_EC (S)

Cell Reselection Margin

identified cell including Es/lot: Q2 Y’
serving cell: Q1
-15=Q1<-6 -15=Q2< -6 As defined in Table 4.6.2.6- 8.3+TBD
1.

-15=Q1<-6 Q2>-6 Requirements in 4.6.2.5 8.3+TBD

apply
Q1>-6 Q2>-6 Requirements in 4.6.2.5 4+TBD

apply

For any requirement in this section, when the UE transitions between any two states when being configured with
eDRX_IDLE, being configured with eDRX_IDLE cycle, changing eDRX_IDLE cycle length, or changing PTW
configuration, the UE shall meet the transition requirement, which is the less stringent requirement of the two
requirements corresponding to the first state and the second state, during the transition time interval which isthetime
corresponding to the transition requirement. After the transition time interval, the UE has to meet the requirement
corresponding to the second state.

4.6.2.7

Maximum interruption in paging reception in normal coverage

UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging
reception. When the UE is configured with eDRX_IDLE cycle, the UE shall not miss any paging in a PTW provided
the pagingissent in at least [2] DRX cycles before the end of that PTW.

At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving NB-10T 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-ngi-nc + 100 ms.

4.6.2.7A

Maximum interruption in paging reception in enhanced coverage

UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging
reception. When the UE is configured with eDRX_IDLE cycle, the UE shall not miss any paging in a PTW provided
the paging issent in at least [2] DRX cycles before the end of that PTW.

At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving NB-1oT 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-ng1-ec + 100 ms.
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4.6.2.8 UE measurement capability
For idle mode cell re-selection purposes, the UE shall be capable of monitoring at |east:
- Depending on UE capability, an intra-frequency carrier.

- Depending on UE capability, at least 2 inter-frequency carriers.

5 E-UTRAN RRC_CONNECTED state mobility

Note 1: For the performance requirements specified hereafter, the state when no DRX isused is defined as follows:
- DRX and eDRX_CONN parameters are not configured; or
- DRX or eDRX_CONN parameters are configured and
o drx-InactivityTimer is running; or
o drx-RetransmissionTimer is running; 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 data in 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
- ltisthe 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) or PSCell.

5.1 E-UTRAN Handover
5.1.1 Introduction

5.1.2 Requirements

5.1.2.1 E-UTRAN FDD - FDD

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

5.1.2.1.1 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 Dhangover SecOnds from the end of the last TTI containing the RRC command.

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.
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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 Tjyterrypt
Tinterrupt = Tsearch + Tiu + 20 Ms

Where:

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

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

The requirements in 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 requirements in 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.

5.2.2.4.1 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 Dhangover SeCcONds from the end of the last TTI containing the RRC command.

Where:
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Drandover €quals 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 Tiperrypt
Tinterrupt = Tsearch + Tiu + 20 Ms

Where

Tsearch iSthe time required to search the target cell when the target cell is not aready known when the handover
command is received by the UE. If the target cell is known, then Tseach = 0 ms. If the target cell is unknown and
signa quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of
whether DRX isin use by the UE, Tsearch shall still be based on non-DRX target cell search times.

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

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

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds otherwise it is unknown. Relevant 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.

5.2.25 E-UTRAN HD-FDD

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

5.2.25.1 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 Drangover SeCcOnds from the end of the last TTI containing the RRC command.

Where:

Drandover €quals 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.

5.2.25.2 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 handover is commanded, the interruption time shall be less than Tjpterrypt
Tinterrupt = Tsearch + Tiu + 20 Ms

Where:

Tsearch iSthe time required to search the target cell when the target cell is not aready known when the handover
command is received by the UE. If the target cell is known, then Tseach = 0 ms. If the target cell is unknown and
signal quality is sufficient for successful cell detection on the first attempt, then Tserch = 80 ms. Regardless of
whether DRX isin use by the UE, Tsearch shall still be based on non-DRX target cell search times.
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Ty 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 value of Ty shall depend upon the PRACH configuration used in the target cell.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement
during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in
Clause 8.5.2.1.2 for intra-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 Dhandover Seconds from the end of the last E-UTRAN TTI containing the RRC
MOBILITY FROM E-UTRA command.

where:

- Dhandover €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. Theinterruption time depends on whether the target cell is known to the UE or not.

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 T; nterrupt1
Tinterruptl = T+ Tsynet50+ 10* Frax + Tme Ms
If thetarget cell is unknown the interruption time shall be less than Tinterrupt2
Tlnterruptz = T|U+Twnc+150 + 10* Fmax + TMC ms

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 fal within the UE
reception window of To+/- 148 chips.

Where:
T 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).
Frnax denotes the maximum number of radio frames within the transmission time intervals of all

transport channels that are multiplexed into the same CCTrCH on the UTRA target cell. If HS
PDSCH is configured in the UTRA target cell, Fma iS4 radio frames.
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Tsyne 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 Tsync=0 ms.
Otherwise Tgnc=40 ms.

Tmc TmcisOmsif asingle UTRA cell is configured as the handover target, otherwise 20msif handover
to UTRA with 1, 2 or 3 UTRA carriers with secondary HS-PDSCH is configured.

The phase reference is the primary CPICH.

The requirements in this clause assume that N312 has the smallest possible value i.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 procedure isinitiated 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 Drandover S2CONdS from the end of the last TTI containing the RRC MOBILITY
FROM E-UTRA command.

Where:

- Dhandover €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.

If the target cell has been measured by the UE during the last 5 seconds, the interruption time shall be less than
Tinterrupt1

Tinterruptl: Toftset+ TuL+30* Fsen+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

Tinterrupt2= Tottsett TuL+30* Fsen+180 ms

Where:
Toffset 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.

ETSI



3GPP TS 36.133 version 13.7.0 Release 13 110 ETSI TS 136 133 V13.7.0 (2017-04)

5.3.3 E-UTRAN - GSM Handover

5.33.1 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 procedure isdescribed 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 cdll 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 msthe 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.
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
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5.4 Handover to Non-3GPP RATs

541 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 (Dhandover) 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 Dhandover 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. Theinterruption time depends on whether the target cell is known to the UE or not.

An HRPD céll 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

Tinterrupt = Tiu + 40 + 10K C*SWi + 10*OC* SWo ms

Where:

Tw It isthe interruption uncertainty when changing the timing from the E-UTRAN to the new HRPD
cell. Tyy can be up to one HRPD frame (26.66 ms).
_ [srch_win k| o o

SWk is SWk = T where srch_win_k isthe number of HRPD chipsindicated by the
search window for known target HRPD cells in the message
_ ['srch_ win o] o o

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

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

oC It is the number of unknown target HRPD cellsin the message.

Note: An additional 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.
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54211 Handover delay

The handover delay (Dhandover) 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 Drangover 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 Tipterrypt:

Tinterrupt =T + 140 + 10*KC* SWk + 10*OC* SWo ms

Where:

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

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

SWo is SWo = T where srch_win_o isthe number of cdma2000 1x chips indicated by
the search window for unknown target cdma2000 1x cellsin the message

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

oC It isthe number of unknown target cdma2000 1X cellsin the message.

55 E-UTRAN Handover for Cat-M1 UEs in CEModeA

55.1 Introduction

This section defines the E-UTRAN intra-frequency handover requirements for Cat-M1 UEsin CEModeA as required
by TS 36.300[25].

5.5.2 Requirements

5521 E-UTRAN FDD — FDD for Cat-M1 FDD UEs
The requirements in this clause are applicable to FDD intra-frequency handovers for a Cat-M1 FDD UE in CEModeA.

55.21.1 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 finish the transmission of all repetitions of the
new uplink PRACH channel within Dhandover Seconds from the end of the last TTI containing the RRC command,

Where:
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Drandover €quals the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [2] plus the interruption
time stated in clause 5.5.2.1.2.

5.5.2.1.2 Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the old PDSCH and
the moment the UE has transmitted all repetitions of PRACH in the target cell, 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 handover is commanded, the interruption time shall be less than Tiperrypt
Tinterrupt = Tserch + Tmis + Ty + 20 ms

Where:

Tsearch iSthe time required to search the target cell when the handover command is received by the UE. If the
target cell is known, then Teach = 0 ms. If the target cell is unknown and signal quality is sufficient for
successful cell detection on the first attempt, then Tsearch = 80 ms. Otherwise, Tseach Shall be according to the non-
DRX cell identification requirements specified in Clause 8.13.2.1 for a UE configured with CEModeA.
Regardless of whether DRX isin use by the UE, Tsearch shall still be based on non-DRX target cell search times.

Twmis isthe time required for acquiring the MIB information of the target cell.

Ty isthe time required to compl ete the transmission of PRACH in the target cell. The actual value of Ty shall
depend upon the uncertainity in acquiring the first available PRACH occasion based on the PRACH
configuration used in the target cell the uncertainity in acquiring the first available PRACH occasion based on.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement
for atime duration equal or longer than the time duration required for the cell identification. Otherwise, it is
unknown. The time duration required for the cell identification is specified in relevant intra-frequency cell
identification requirements as described in Clause 8.13.2.1 for CEModeA.

5.5.2.2 E-UTRAN FDD — FDD for Cat-M1 HD — FDD UEs

The requirements defined in clause 5.5.2.1 are applicable to FDD intra-frequency handovers for a Cat-M1 HD-FDD UE
in CEModeA.

5523 E-UTRAN TDD — TDD for Cat-M1 TDD UEs

The requirements in this clause are applicable to TDD intra-frequency handoversfor a Cat-M1 UE in CEModeA.

5.5.2.3.1 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 finish the transmission of al repetitions of the
new uplink PRACH channel within Dhandover Seconds from the end of the last TTI containing the RRC command.

Where:

Dhandover €quals the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [2] plus the interruption
time stated in clause 5.5.2.3.2.

5.5.2.3.2 Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the
moment the UE has transmitted al repetitions of PRACH in the target cell, 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 handover is commanded, the interruption time shall be less than Tjperrypt
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Tinterrupt = Tsearcn + Tmig + Tiu + 20 ms

Where

Tsearch IS the time required to search the target cell when the handover command is received by the UE. If the
target cell is known, then Teach = 0 ms. If the target cell is unknown and signal quality is sufficient for
successful cell detection on the first attempt, then Tseach = 80 ms. Otherwise, Tsacn Shall be according to the non-
DRX cdll identification requirements specified in Clause 8.13.2.1 for a UE configured with CEModeA.
Regardless of whether DRX isin use by the UE, Tsearch Shall still be based on non-DRX target cell search times.

Tmigisthe time required for acquiring the MIB information of the target cell.

Ty isthe time required to complete the transmission of PRACH in the target cell. The actual value of T,y shall
depend upon the uncertainity in acquiring the first available PRACH occasion based on the PRACH
configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the
random access preamble to the target cell.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement
for atime duration equal or longer than the time duration required for the cell identification. Otherwiseg, it is
unknown. The time duration required for the cell identification is specified in relevant intra-frequency cell
identification requirements as described in Clause 8.13.2.1 for CEModeA.

5.6 E-UTRAN Handover for Cat-M1 UEs in CEModeB

56.1 Introduction

This section defines the E-UTRAN intra-frequency handover requirements for Cat-M1 UEs configured with
CEModeB as required by TS 36.300 [25].

5.6.2 Requirements

5.6.2.1 E-UTRAN FDD — FDD for Cat-M1 FDD UEs

The requirements in this clause are applicable to FDD intra-frequency handoversfor a Cat-M1 FDD UE configured
with CEModeB.

5.6.2.1.1 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 the UE shall finish the transmission of all repetitions
of the new uplink PRACH channel within Dhandover SeCONds from the end of the last TTI containing the RRC command,

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 5.6.2.1.2.

5.6.2.1.2 Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the
moment the UE has transmitted all repetitions of PRACH in the target cell, 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 handover is commanded, the interruption time shall be less than Tjperrypt
Tinterrupt = Tserch + Tmis + Ty + 20 ms

Where:
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Tsearch iSthe time required to search the target cell when the handover command is received by the UE. If the
target cell is known, then Teach = 0 ms. If the target cell is unknown and signal quality is sufficient for
successful cell detection on the first attempt, then Tseach = 80 ms. Otherwise, Tsach Shall be according to the non-
DRX cell identification requirements specified in Clause 8.13.3.1 for a UE configured with CEModeB.
Regardless of whether DRX isin use by the UE, Tsearch shall still be based on non-DRX target cell search times.

Twmis isthe time required for acquiring the MIB information of the target cell.

Ty isthe time required to compl ete the transmission of PRACH in the target cell. The actual value of Ty shall
depend upon the uncertainity in acquiring the first available PRACH occasion based on the PRACH
configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the
random access preambl e to the target cell.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement
for atime duration equal or longer than the time duration required for the cell identification. Otherwise, it is
unknown. The time duration required for the cell identification is specified in relevant intra-frequency cell
identification requirements as described in Clause 8.13.3.1 for a UE configured with CEModeB.

5.6.2.2 E-UTRAN FDD — FDD for Cat-M1 HD — FDD UEs

The requirements defined in clause 5.6.2.1 are applicable to FDD intra-frequency handovers for a Cat-M1 HD-FDD UE
configured with CEModeB.

5.6.2.3 E-UTRAN TDD — TDD for Cat-M1 TDD UEs

The requirements in this clause are applicable to TDD intra-frequency handovers for a Cat-M 1 UE configured with
CEModeB.

5.6.2.3.1 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 finish the transmission of al repetitions of the
new uplink PRACH channel within Dhandover Seconds from the end of the last TTI containing the RRC command.

Where:

Drandover €quals the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [2] plus the interruption
time stated in clause 5.6.2.3.2.

5.6.2.3.2 Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the
moment the UE has transmitted al repetitions of PRACH in the target cell, 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 handover is commanded, the interruption time shall be less than Tjperrypt
Tinterrupt = Tserch + Tmig + Tiy + 20 ms

Where:

Tsearch IS the time required to search the target cell when the handover command is received by the UE. If the
target cell is known, then Teeach = 0 ms. If the target cell is unknown and signal quality is sufficient for
successful cell detection on the first attempt, then Tsearch = 80 ms. Otherwise, Tsearch Shall be according to the
non-DRX cell identification requirements specified in Clause 8.13.3.1 for a UE configured with CEM odeB.
Regardless of whether DRX isin use by the UE, Tsearch shall still be based on non-DRX target cell search times.

Twmis isthe time required for acquiring the MIB information of the target cell.

Ty isthe time required to complete the transmission of PRACH in the target cell. The actual value of T,y shall
depend upon the availability of first available PRACH occasion based on the PRACH configuration used in the
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target cell and the PRACH coverage enhancement level used by the UE for sending the random access preamble
to the target cell.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement
for atime duration equal or longer than the time duration required for the cell identification. Otherwiseg, it is
unknown. The time duration required for the cell identification is specified in relevant intra-frequency cell
identification requirements as described in Clause 8.13.3.1 for a UE configured with CEM odeB.

6 RRC Connection Mobility Control

6.1 RRC Re-establishment

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

RRC connection re-establishment is initiated 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
inclause5.3.7in TS 36.331[2].

6.1.2 Requirements

In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRegquest message within
T re-establish_delay SECONds from the moment it detects alossin RRC connection. The total RRC connection delay (Tre
establish_delay) Shall be less than:

Treestablish delay = TUL_grant + T UE re-establish_delay

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

The UE re-establishment delay (Tue reestablish_delay) 1S Specified in clause 6.1.2.1.

6.1.2.1 UE Re-establishment delay requirement

The UE re-establishment delay (Tue re-estaiish_delay) iS the time between the moments when any of the conditions
requiring RRC re-establishment as defined in clause 5.3.7 in TS 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 (Tue _re-estaniish_deiay) requirement shall be less than:

TUE-reestablish dday = 50 MS + Nireg* Tsearch + T + Tprach

Tsearch: 1t isthe time required by the UE to search the target PCell.

Tsearch = 1115100 msif the target PCell is known by the UE; the target PCell is known if it has been measured by
the UE in the last 5 seconds.

Tsearch = 11 15800 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 = Itisthetime required for receiving al 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.

Teract = 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.

Nrreq: It is the total number of E-UTRA frequencies to be monitored for RRC re-establishment; Nfeq = 1 if the
target PCell is known.

Thereisno requirement if the target cell does not contain the UE context.
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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 and PSCell,
while non-contention based random access procedures can be carried out on PCell, one or two activated SCell(s), and
PSCell.

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 or PSCell as specified in clause 5.1.4 in
TS36.321[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 Preamble 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 Preamble 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
expires if 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 Resolution 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.
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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
expires if 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.

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.

6.2.3 Requirements for Cat-M1 UEs

In addition to the requirements defined in 6.2.1 and 6.2.2, a Cat-M 1 UE shall also execute the random access procedure
defined in clause 5.1in TS 36.321 [17] using the PRACH configuration contained in PRACH-ConfigSIB in TS 36.331
(2]

- Determines the enhanced coverage level based on the RSRP measurement and the configured criterion (RSRP-
ThresholdsPrach [2]) as defined in section 5.1.1, TS 36,321 [17],

- Selects PRACH resources [2] configured for the corresponding enhanced coverage level as determined in the
previous step and,;

- Transmits or re- transmits PRACH preamble using the selected PRACH resources and PRACH configuration.

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 requirementsin 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 T connection release redirect. UTRA FDD-

The time delay (T connection_release redgirect UTRA FDD) 1S the time between the end of the last TT1 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 UTRA FDD cell. The time delay (T connection relesse redirect uTRA FDD) Shall be less than:

T connection release redirect UTRA FDD = T RRC_procedure delay + T identify-UTRA FOD + T-UTRA FDD + TRA
Thetarget UTRA FDD cell shall be considered detectable when:
- CPICH Ec/lo >-15dB,
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- 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.

TRRC_procedure delay: 1t iSthe RRC procedure for processing the received message “ RRCConnectionRelease”. It shall be
lessthan 110 ms.

Tidenity-uTra Fop: It iSthe time to identify the target UTRA FDD cell. It shall be less than 500 ms.

Tg-utra rop: 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: It isthe 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 connection release redirect GErAN) 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 GERAN cell. The time delay (T connection_release redirect ceran) Shall be less than:

Tconnection_release_redirect_ GERAN = TRRC ._procedure_delay + Tidentify-GERAN + TSI-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 level s as specified in [9].

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

Tidentify-uTrA GErAN: It iSthe timeto identify the BSIC of the target GERAN cell. It shall be less than 1 second.

Ts-uTra ceraN: It iSthetime required for acquiring all 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 released.

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 T connection_release redirect. UTRA TDD-

The time delay (T connection_release redirect UTRA TDD) IS 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 TDD cell. The time delay (T connection_release redirect UTRA ToD) Sh@ll be less than:

T connection_release redirect UTRA TDD = T RRC_procedure delay + T identify-UTRA TDD* Nredirect-UTRA TDD + TS-UTRA TDD + TRA
Thetarget UTRA TDD cell shall be considered detectable when:
- P-CCPCH Ec/lo > -6 dB,
- DwPCH_Ec/lo>-1dB.

TRRC_procedure delay: 1t iSthe RRC procedure for processing the received message “ RRCConnectionRelease”. It shall be
lessthan 110 ms.

Tidentify-uTra TOD: It iSthe time to identify the target UTRA TDD cell. It shall be less than 500 ms.
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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.

Nredgirect-uTrA TDD: It IS the total number of target UTRA TDD frequencies included in RedirectedCarrierinfo in
“RRCConnectionRelease” message. It can be up to 4 UTRA TDD frequencies.

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 a UTRA 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 a UTRA 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.

Thereis no 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 isinthe 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 isinthe UE's CSG whitelist.

6.5 RRC Re-establishment for NB-1oT UEs

6.5.1 Introduction

RRC connection re-establishment is initiated when a UE in RRC connected mode looses RRC connection due to any of
these reasons: radio link failure or radio link problem. The RRC re-establishment procedure is specified in clause 5.3.7
inTS36.331[2].

6.5.2 Requirements

In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within
Treestablish_delay_NB-1o1 SECONdS from the moment it detects alossin RRC connection. The total RRC connection delay (Tre
establish_delay_NB-1o7) Shall be less than:

Treestablish_delay NB-loT = TUL_grant + T UE_re-establish_delay_NB-loT

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

The UE re-establishment delay (Tue re-estavlish_delay_ nB-1o7) iS Specified in clause 6.5.2.1 for aUE in normal coverage and in
clause 6.5.2.2 for a UE in enhanced coverage.
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6.5.2.1 UE Re-establishment delay requirement in normal coverage

The UE re-establishment delay (Tue reestablish_delay_N8-1o7) 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 preamble to the target cell. The UE re-establishment delay (Tue re-estalish_delay NB-1oT) Fequirement shall
be less than:

TUE-reestablish_delay NB-1oT = 100 MS + NNB-iot-freq® Tsearch NB1-NC + T nB1-Nc+ TPRACH NB-loT
Tsearch NB1-NC: [T TS the time required by the UE to search the target cell:

If thetarget cell is known, then Tsearcn ne1-nc = 0 MS. If the target cell is unknown and signal quality is
sufficient for successful cell detection on the first attempt, then Tseach nB1-nc = [80] ms. Otherwise, T