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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 the second digit isincremented for all 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 the Radio Resource Control protocol for the radio interface between UE and E-UTRAN
as well asfor the radio interface between RN and E-UTRAN.

The scope of the present document also includes:

- theradio related information transported in a transparent container between source eNB and target eNB upon
inter eNB handover;

- theradio related information transported in a transparent container between a source or target eNB and another
system upon inter RAT handover.

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

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

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] Void.

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

[4] 3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); UE Proceduresin Idle
Mode".

[5] 3GPP TS 36.306 "Evolved Universal Terrestrial Radio Access (E-UTRA); UE Radio Access
Capabilities".

[6] 3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access
Control (MAC) protocol specification”.

[7] 3GPP TS 36.322:"Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control
(RLC) protocol specification".

[8] 3GPP TS 36.323: "Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data
Convergence Protocol (PDCP) Specification".

[9] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2.

[10] 3GPP TS 22.011: "Service accessibility".

[11] 3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) inidle
mode”.

[12] 3GPP2 C.S0002-F v1.0: "Physical Layer Standard for cdma2000 Spread Spectrum Systems”.

[13] ITU-T Recommendation X.680 (07/2002) "Information Technology - Abstract Syntax Notation
One (ASN.1): Specification of basic notation" (Same as the ISO/IEC International Standard 8824-
1).
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[14]

[15]

[16]

[17]

[18]

[19]

[20]
[21]

[22]

[23]

[24]
[25]

[26]
[27]
[28]
[29]
[30]
[31]

[32]
[33]

[34]

[39]

[36]

[37]
[38]

ITU-T Recommendation X.681 (07/2002) "Information Technology - Abstract Syntax Notation
One (ASN.1): Information object specification” (Same as the | SO/IEC International Standard
8824-2).

ITU-T Recommendation X.691 (07/2002) "Information technology - ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)" (Same as the ISO/IEC International Standard
8825-2).

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

3GPP TS 25.101: "Universal Terrestrial Radio Access (UTRA); User Equipment (UE) radio
transmission and reception (FDD)".

3GPP TS 25.102: "Universal Terrestrial Radio Access (UTRA); User Equipment (UE) radio
transmission and reception (TDD)".

3GPP TS 25.331:"Universal Terrestrial Radio Access (UTRA); Radio Resource Control (RRC);
Protocol specification”.

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

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

3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and
channel coding"”.

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

3GPP2 C.S0057-E v1.0: "Band Class Specification for cdma2000 Spread Spectrum Systems”.

3GPP2 C.S0005-F v1.0: "Upper Layer (Layer 3) Signaling Standard for cdma2000 Spread
Spectrum Systems'.

3GPP2 C.S0024-C v2.0: "cdma2000 High Rate Packet Data Air Interface Specification”.
3GPP TS 23.003: "Numbering, addressing and identification"”.

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

3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".
3GPP TS 25.123: "Requirements for Support of Radio Resource Management (TDD)".

3GPP TS 36.401: "Evolved Universal Terrestrial Radio Access (E-UTRA); Architecture
description”.

3GPP TS 33.401: "3GPP System Architecture Evolution (SAE); Security architecture”.

3GPP2 A.S0008-C v4.0: "Interoperability Specification (10S) for High Rate Packet Data (HRPD)
Radio Access Network I nterfaces with Session Control in the Access Network"

3GPP2 C.S0004-F v1.0: "Signaling Link Access Control (LAC) Standard for cdma2000 Spread
Spectrum Systems"

3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage
3"

3GPP TS 44.060: "General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station
System (BSS) interface; Radio Link Control/Medium Access Control (RLC/MAC) protocol”.

3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".
3GPP TS 23.038: "Alphabets and Language”.
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[54]
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[56]

[57]
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[59]

[60]

[61]
[62]
[63]

[64]

3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access (E-UTRAN); S1 Application
Protocol (S1 AP)".

3GPP TS 25.304: "Universal Terrestrial Radio Access (UTRAN); User Equipment (UE)
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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 [1].

Anchor carrier: In NB-10oT, acarrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB for FDD or
NPSS/NSSS/NPBCH for TDD are transmitted.

Bandwidth Reduced: Refersto operation in downlink and uplink with alimited channel bandwidth of 6 PRBs.
CEIL: Mathematical function used to 'round up' i.e. to the nearest integer having a higher or equal value.
Céellular 10T EPS Optimisation: Providesimproved support of small data transfer, as defined in TS 24.301 [35].

Commercial Mobile Alert System: Public Warning System that delivers Warning Notifications provided by Warning
Notification Providersto CMAS capable UEs.

Common access barring parameters: The common access barring parameters refer to the access class barring
parameters that are broadcast in Systeml nfor mationBlockType2 outside the list of PLMN specific parameters (i.e. in ac-
BarringPerPLMN-List).

Control plane CloT EPS optimisation: Enables support of efficient transport of user data (1P, non-IP or SMS) over
control plane viathe MME without triggering data radio bearer establishment, as defined in TS 24.301 [35].

Control plane EDT: Early Data Transmission used with the Control plane CloT EPS optimisation.

CSG member cell: A cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN and
for which the CSG whitelist of the UE includes an entry comprising cell's CSG ID and the respective PLMN identity.

Dual Connectivity: A UEin RRC_CONNECTED is configured with Dual Connectivity when configured with a
Master and a Secondary Cell Group.

Early Data Transmission: Allows one uplink data transmission optionally followed by one downlink data
transmission during the random access procedure as specified in TS 36.300 [9]. The S1 connection is established or
resumed upon reception of the uplink data and may be released or suspended along with the transmission of the
downlink data. Early data transmission refers to both CP-EDT and UP-EDT.
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E-UTRA-NR Dual Connectivity: A form of dual connectivity in which a UE in RRC_CONNECTED is configured
with MCG cells using E-UTRA and SCG cellsusing NR as defined in TS 37.340 [81].

EU-Alert: Public Warning System that delivers Warning Notifications provided by Warning Notification Providers
using the same AS mechanisms as defined for CMAS.

Field: Theindividual contents of an information element are referred asfields.
FLOOR: Mathematical function used to 'round down' i.e. to the nearest integer having alower or equal val ue.
Information element: A structural element containing asingle or multiple fieldsis referred as information element.

Korean Public Alert System (KPAS): Public Warning System that delivers Warning Notifications provided by
Warning Notification Providers using the same AS mechanisms as defined for CMAS.

Master Cell Group: For a UE not configured with DC, the MCG comprises all serving cells. For a UE configured with
DC, the MCG concerns a subset of the serving cells comprising of the PCell and zero or more secondary cells.

Mixed Operation Mode: In NB-1oT FDD, multi-carrier operation where the anchor carrier isin standalone mode while
the non-anchor carrier isin inband or guardand mode, and vice versa. See TS 36.300 [9].

MBM S service: MBMS bearer service as defined in TS 23.246 [56] (i.e. provided viaan MRB or an SC-MRB).
NB-1oT: NB-loT allows access to network services via E-UTRA with a channel bandwidth limited to 200 kHz.
NB-l1oT UE: A UE that uses NB-loT.

NCSG: Network controlled small gap as defined in TS 36.133 [16].

NR-E-UTRA Dual Connectivity (NE-DC): A form of dual connectivity in which aUE in RRC_CONNECTED is
configured with MCG cellsusing NR and SCG cellsusing E-UTRA as defined in TS 37.340 [81].

Non-anchor carrier: In NB-loT, acarrier where the UE does not assume that NPSS/NSSS/NPBCH/SIB-NB for FDD
or NPSS/INSSS/NPBCH for TDD are transmitted.

NR Carrier Frequency: Frequency referring to the position of resource element RE=#0 (subcarrier #0) of resource
block RB#10 of the SS block.

Primary Cell: The cell, operating on the primary frequency, in which the UE either performsthe initial connection
establishment procedure or initiates the connection re-establishment procedure, or the cell indicated as the primary cell
in the handover procedure.

Primary Secondary Cell: The SCG cell in which the UE isinstructed to perform random access or initial PUSCH
transmission if random access procedure is skipped when performing the SCG change procedure.

Primary Timing Advance Group: Timing Advance Group containing the PCell or the PSCell.
PUCCH SCell: An SCell configured with PUCCH.

RL C bearer configuration: The lower layer part of the radio bearer configuration comprising the RLC and logical
channel configurations.

Secondary Cell: A cell, operating on a secondary frequency, which may be configured once an RRC connection is
established and which may be used to provide additional radio resources. Except for the case of (NG)EN-DC, the
PSCell is considered to be an SCell.

Secondary Cell Group: For a UE configured with DC, the subset of serving cells not part of the MCG, i.e. comprising
of the PSCell and zero or more other secondary cells.

Secondary Timing Advance Group: Timing Advance Group neither containing the PCell nor the PSCell. A secondary
timing advance group contains at least one cell with configured uplink.

Serving Cell: For aUE in RRC_CONNECTED not configured with CA/ DC there is only one serving cell comprising
of the primary cell. For aUE in RRC_CONNECTED configured with CA/ DC the term 'serving cells'is used to denote
the set of one or more cells comprising of the primary cell and all secondary cells.
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Sidelink: UE to UE interface for sidelink communication, V2X sidelink communication and sidelink discovery. The
sidelink correspondsto the PC5 interface as defined in TS 23.303 [68].

Sidelink communication: AS functionality enabling ProSe Direct Communication as defined in TS 23.303 [68],
between two or more nearby UESs, using E-UTRA technology but not traversing any network node. In this version, the
terminology "sidelink communication” without "V2X" prefix only concerns PS unless specifically stated otherwise.

Sidelink discovery: AS functionality enabling ProSe Direct Discovery as defined in TS 23.303 [68], using E-UTRA
technology but not traversing any network node.

Sidelink operation: Includes sidelink communication, V2X sidelink communication and sidelink discovery.

Split SRB: in MR-DC, an SRB bhetween the MN and the UE, allowing selection of either the direct path or the path via
the SN as well as duplication of RRC PDUs across both paths as defined in TS 37.340 [81].

Timing Advance Group: A group of serving cellsthat is configured by RRC and that, for the cellswith an UL
configured, use the same timing reference cell and the same Timing Advance value. A Timing Advance Group only
includes cells of the same cell groupi.e. it either includes MCG cells or SCG cells.

UE Inactive AS Context: UE Inactive AS Context is stored when the connection is suspended and restored when the
connection is resumed. It includes information as defined in clause 5.3.8.7.

UE in CE: Refersto a UE that is capable of using coverage enhancement, and requires coverage enhancement mode to
access acell or is configured in a coverage enhancement mode.

User plane CloT EPS optimisation: Enables support for change from EMM-IDLE mode to EMM-CONNECTED
mode without the need for using the Service Request procedure, as defined in TS 24.301 [35].

User plane EDT: Early Data Transmission used with the User plane CloT EPS optimisation.

V2X Sidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [ 78], between
nearby UESs, using E-UTRA technology but not traversing any network node.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1], TS 36.300 [9] 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 [1] or TS 36.300 [9].

IXRTT CDMA2000 1x Radio Transmission Technology
AB Access Barring

ACDC Application specific Congestion control for Data Communication
ACK Acknowledgement

AILC Assistance Information bit for Local Cache

AM Acknowledged Mode

ANDSF Access Network Discovery and Selection Function
ARQ Automatic Repeat Request

AS Access Stratum

ASN.1 Abstract Syntax Notation One

AUL Autonomous Uplink

BCCH Broadcast Control Channel

BCD Binary Coded Decimal

BCH Broadcast Channel

BL Bandwidth reduced Low complexity

BLER Block Error Rate

BR Bandwidth Reduced

BR-BCCH Bandwidth Reduced Broadcast Control Channel
CA Carrier Aggregation

CBR Channel Busy Ratio

CCCH Common Control Channel

CCO Cdll Change Order

CE Coverage Enhancement

CG Cell Group

ETSI



3GPP TS 36.331 version 15.15.0 Release 15 30

CloT
CMAS
CP
CP-EDT
C-RNTI
CRS
CSFB
CSG

Csl

DC
DCCH
DCI
DCN
DFN

DL
DL-SCH
DRB
DRX
DTCH
EAB
eDRX
EDT
EHPLMN
elMTA
ENB
EN-DC
EPC
EPDCCH
EPS
ETWS
E-UTRA
E-UTRA/5GC
E-UTRA/EPC
E-UTRAN
FDD
FFS
GERAN
GNSS
G-RNTI
GSM
HARQ
HFN
HPLMN
HRPD
HSDN
H-SFN
IDC

IE

IMEI
IMSI
loT

ISM

kB

L1

L2

L3

LAA
LWA
LWAAP
LWIP
MAC
MBMS

Cdlular loT

Commercial Mobile Alert Service

Control Plane

Control Plane EDT

Cdl RNTI

Cell-specific Reference Signal

CSfallback

Closed Subscriber Group

Channel State Information

Dual Connectivity

Dedicated Control Channel

Downlink Control Information

Dedicated Core Networks

Direct Frame Number

Downlink

Downlink Shared Channel

(user) Data Radio Bearer

Discontinuous Reception

Dedicated Traffic Channel

Extended Access Barring

Extended DRX

Early Data Transmission

Equivalent Home Public Land Mobile Network
Enhanced I nterference Management and Traffic Adaptation
Evolved Node B

E-UTRA NR Dua Connectivity with E-UTRAN connected to EPC
Evolved Packet Core

Enhanced Physical Downlink Control Channel
Evolved Packet System

Earthquake and Tsunami Warning System
Evolved Universal Terrestrial Radio Access
E-UTRA connected to 5GC

E-UTRA connected to EPC

Evolved Universal Terrestrial Radio Access Network
Freguency Division Duplex

For Further Study

GSM/EDGE Radio Access Network

Global Navigation Satellite System

Group RNTI

Global System for Mobile Communications
Hybrid Automatic Repeat Request

Hyper Frame Number

Home Public Land Mobile Network
CDMA2000 High Rate Packet Data

High Speed Dedicated Network

Hyper SFN

In-Device Coexistence

Information element

International Mobile Equipment Identity
International Mobile Subscriber Identity
Internet of Things

Industrial, Scientific and Medical

Kilobyte (1000 bytes)

Layer1

Layer 2

Layer 3

Licensed-Assisted Access

LTE-WLAN Aggregation

LTE-WLAN Aggregation Adaptation Protocol
LTE-WLAN Radio Level Integration with |Psec Tunnel
Medium Access Control

Multimedia Broadcast Multicast Service

ETSI

ETSI TS 136 331 V15.15.0 (2021-10)



3GPP TS 36.331 version 15.15.0 Release 15 31 ETSI TS 136 331 V15.15.0 (2021-10)

MBSFN Multimedia Broadcast multicast service Single Frequency Network
MCG Master Cell Group

MCOT Maximum Channel Occupancy Time
MCPTT Mission Critical Push To Talk

MDT Minimization of Drive Tests

MIB Master Information Block

MO Mobile Originating

MPDCCH MTC Physical Downlink Control Channel
MRB MBMS Point to Multipoint Radio Bearer
MR-DC Multi-Radio Dua Connectivity

MRO Mobility Robustness Optimisation

MS| MCH Scheduling Information

MT Mobile Terminating

MTSI Multimedia Telephony Service for IMS
MUST MultiUser Superposition Transmission
N/A Not Applicable

NACC Network Assisted Cell Change

NAICS Network Assisted Interference Cancellation/Suppression
NAS Non Access Stratum

NB-loT NarrowBand Internet of Things

NE-DC NR E-UTRA Dua Connectivity

(NG)EN-DC E-UTRA NR Dual Connectivity (i.e. covering both EN-DC and NGEN-DC)
NGEN-DC E-UTRA NR Dua Connectivity with E-UTRAN connected to 5GC

NPBCH Narrowband Physical Broadcast channel
NPDCCH Narrowband Physical Downlink Control channel
NPDSCH Narrowband Physical Downlink Shared channel
NPRACH Narrowband Physical Random Access channel
NPSS Narrowband Primary Synchronization Signal
NPUSCH Narrowband Physical Uplink Shared channel
NR NR Radio Access

NRS Narrowband Reference Signal

NSSAI Network Slice Selection Assistance Information
NSSS Narrowband Secondary Synchronization Signal
(O] OFDM Symbol

P2X Pedestrian-to-Everything

PCCH Paging Control Channel

PCdll Primary Cell

PDCCH Physical Downlink Control Channel

PDCP Packet Data Convergence Protocol

PDU Protocol Data Unit

PLMN Public Land Mobile Network

PMK Pairwise Master Key

PO Paging Occasion

posSIB Positioning SIB

ProSe Proximity based Services

PS Public Safety (in context of sidelink), Packet Switched (otherwise)
PSCell Primary Secondary Cell

PSK Pre-Shared Key

PTAG Primary Timing Advance Group

PUCCH Physical Uplink Control Channel

QCl QoS Class Identifier

QoE Quiality of Experience

QoS Quiality of Service

RACH Random Access CHannel

RAI Release Assistance Indication

RAT Radio Access Technology

RB Radio Bearer

RCLWI RAN Controlled LTE-WLAN Integration

RLC Radio Link Control

RMTC RSSI Measurement Timing Configuration

RN Relay Node

RNA RAN-based Notification Area
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RNAU RAN-based Notification Area Update
RNTI Radio Network Temporary Identifier
ROHC RObust Header Compression
RPLMN Registered Public Land Mobile Network
RRC Radio Resource Control
RSCP Received Signal Code Power
RSRP Reference Signal Received Power
RSRQ Reference Signal Received Quality
RSS Resynchronisation signal
RSSI Received Signal Strength Indicator
SAE System Architecture Evolution
SAP Service Access Point
SBAS Satellite Based Augmentation System
SC Sidelink Control
SCell Secondary Cell
SCG Secondary Cell Group
SC-MRB Single Cell MRB
SC-RNTI Single Cell RNTI
SD-RSRP Sidelink Discovery Reference Signal Received Power
SFN System Frame Number
Sl System Information
SIB System Information Block
SI-RNTI System Information RNTI
SL Sidelink
SLSS Sidelink Synchronisation Signal
SMC Security Mode Control
SMTC SS/PBCH Block Measurement Timing Configuration
SPDCCH Short PDCCH
SPS Semi-Persistent Scheduling
SPT Short Processing Time
SPUCCH Short PUCCH
SR Scheduling Request
SRB Signalling Radio Bearer
S RSRP Sidelink Reference Signal Received Power
SSAC Service Specific Access Control
SSTD SFN and Subframe Timing Difference
STAG Secondary Timing Advance Group
STMSI SAE Temporary Mobile Station Identifier
STTI Short TTI
TA Tracking Area
TAG Timing Advance Group
TDD Time Division Duplex
TDM Time Division Multiplexing
™ Transparent Mode
TPC-RNTI Transmit Power Control RNTI
T-RPT Time Resource Pattern of Transmission
TTI Transmission Time Interval
TTT Time To Trigger
ubC Uplink Data Compression
UE User Equipment
uiCcC Universal Integrated Circuit Card
UL Uplink
UL-SCH Uplink Shared Channel
UM Unacknowledged Mode
UP User Plane
UP-EDT User Plane EDT
uTC Coordinated Universal Time
UTRAN Universal Terrestrial Radio Access Network
V2X Vehicle-to-Everything
VOLTE Voice over Long Term Evolution
WLAN Wireless Local Area Network
WT WLAN Termination
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WuUS Wake-up Signal

Inthe ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNTI.

4 General

4.1 Introduction

In this specification, (parts of) procedures and messages specified for the UE equally apply to the RN for functionality
necessary for the RN. There are also (parts of) procedures and messages which are only applicable to the RN in its
communication with the E-UTRAN, in which case the specification denotes the RN instead of the UE. Such
RN-specific aspects are not applicable to the UE.

This specification covers MR-DC i.e. the case in which the UE is configured with resources belonging to another node
using NR RAT. The NR related configuration is performed using NR RRC as specified in TS 38.331 [82].

NB-IoT is anon backward compatible variant of E-UTRAN supporting a reduced set of functionality. In this
specification, (parts of) procedures and messages specified for the UE equally apply to the UE in NB-10T. There are
also some features and related procedures and messages that are not supported by UEsin NB-IoT.

In particular, the following features are not supported in NB-10T and corresponding procedures and messages do not
apply to the UE in NB-10T:

- Connected mode mobility (Handover and measurement reporting);

- Inter-RAT cell reselection or inter-RAT mobility in connected mode;
- E-UTRA connected to 5GC;

- RRC_INACTIVE;

- CSG;

- Relay Node (RN);

- Carrier Aggregation (CA);

- Dual connectivity (DC);

- Multi-Radio Dual Connectivity (MR-DC);

- PDCP duplication;

- GBR(Qo09);

- ACB, EAB, SSAC and ACDC;

- MBMS, except for MBMSvia SC-PTM in Idle mode;

- Sdf-configuration and self-optimisation;

- Measurement logging and reporting for network performance optimisation;
- Public warning systems e.g. CMAS, ETWS and PWS;

- Broadcast of positioning assistance data;

- Real time services (including emergency call);

- CSservicesand CS fallback;

- In-device coexistence;

- RAN assisted WLAN interworking;
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- Network-assisted interference cancellation/suppression;

- Sidelink (including direct communication and direct discovery).

NOTE: In regard to mobility, NB-10T is aseparate RAT from E-UTRAN.

In this specification, there are also (parts of) procedures and messages which are only applicable to UEsin NB-10T, in
which case thisis stated explicitly.

This specification is organised as follows:

- clause 4.2 describes the RRC protocol model;

- clause 4.3 specifies the services provided to upper layers as well as the services expected from lower layers;

- clause 4.4 lists the RRC functions;

- clause 5 specifies RRC procedures, including UE state transitions;

- clause 6 specifies the RRC message in a mixed format (i.e. tabular & ASN.1 together);

- clause 7 specifies the variables (including protocol timers and constants) and counters to be used by the UE;

- clause 8 specifies the encoding of the RRC messages,

- clause 9 specifies the specified and default radio configurations;

- clause 10 specifies the RRC messages transferred across network nodes;

- clause 11 specifies the UE capability related constraints and performance requirements.

4.2

4.2.1

Architecture

UE states and state transitions including inter RAT

A UE isin RRC_CONNECTED when an RRC connection has been established or in RRC_INACTIVE (if the UE is
connected to 5GC) when RRC connection is suspended. If thisis not the case, i.e. no RRC connection is established, the
UE isin RRC_IDLE state. The RRC states can further be characterised as follows:

- RRC_IDLE:

- A UE specific DRX may be configured by upper layers (not applicable for NB-10T);

- UE controlled maobility;

- TheUE:

Monitors a Paging channel to detect incoming calls (by CN paging), system information change, for
ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS notification,

Performs neighbouring cell measurements and cell (re-)selection;
Acquires system information;

Performs logging of available measurements together with location and time for logged measurement
configured UEs,

May perform EDT.

- RRC_INACTIVE:

- A UE specific DRX may be configured by upper layers or by RRC layer;

- A RAN-based notification areais configured by RRC layer;

- The UE stores the UE Inactive AS context;
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- TheUE:

Applies RRC_IDLE procedures unless specified otherwise;
Monitors a Paging channel for CN paging using 5G-S-TMSI and RAN paging using fulll-RNTI;
Performs periodic RAN-based notification area update;

Performs RAN-based notification area update when moving out of the configured RAN-based
notification area.

- RRC_CONNECTED:

Transfer of unicast data to/from UE;

At lower layers, the UE may be configured with a UE specific DRX;

- For UEs supporting CA, use of one or more SCells, aggregated with the PCell, for increased bandwidth;

- For UEs supporting DC, use of one SCG, aggregated with the MCG, for increased bandwidth;

- For UEs supporting (NG)EN-DC, option to configure one NR SCG in conjunction with the MCG for DRBs
and SRBs, for improved performance (SRBs) and increased bandwidth (DRBS);

- For UEs supporting NE-DC, option to configure one SCG in conjunction with the NR MCG for DRBs and
SRBs, for improved performance (SRBs) and increased bandwidth (DRBS);

- Network controlled mohility, i.e. handover and cell change order with optional network assistance (NACC)
to GERAN (not applicable for NB-10T);

- TheUE:

NOTE:

Monitors a Paging channel and/ or System Information Block Type 1 contents to detect system
information change, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS
notification (not applicable for BL UEs, UEsin CE and NB-l1oT UES);

Monitors control channels associated with the shared data channel to determine if data is scheduled for it;
Provides channel quality and feedback information (not applicable for NB-10T);

Performs neighbouring cell measurements and measurement reporting (not applicable for NB-10T);
Acquires system information (not applicable for BL UEs, UEsin CE and NB-loT UEs).

Theterm "UE is connected to 5GC" covers the scenarios that the UE is connected to 5GC and the UE is
reguesting to connect with 5GC.

Figure 4.2.1-1 not only provides an overview of the RRC statesin E-UTRA/EPC, but also illustrates the mobility
support between E-UTRA/EPC, UTRAN and GERAN.
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Figure 4.2.1-1: E-UTRA/EPC states and inter RAT mobility procedures, 3GPP

Figure 4.2.1-2 illustrates the mobility support between E-UTRA/EPC, CDMA2000 1XxRTT and CDMA2000 HRPD.
The details of the CDMA2000 state models are out of the scope of this specification.
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Figure 4.2.1-2: Mobility procedures between E-UTRA/EPC and CDMA2000

Figure 4.2.1-3 not only provides an overview of the RRC statesin E-UTRA/5GC, but also illustrates the mobility
support between E-UTRA/5GC, UTRAN and GERAN.
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Figure 4.2.1-3: E-UTRA/5GC states and inter RAT mobility procedures, 3GPP

Figure 4.2.1-4 illustrates the mobility procedures supported between E-UTRA/5GC, CDMA2000 1xRTT and
CDMA2000 HRPD. The details of the CDMA2000 state models are out of the scope of this specification.
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Figure 4.2.1-4: Mobility procedures between E-UTRA/5GC and CDMA2000

Figure 4.2.1-5 illustrates the mobility procedures supported between E-UTRA/5GC and E-UTRA/EPC.
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Figure 4.2.1-5: Mobility procedures between E-UTRA/5GC and E-UTRA/EPC

Figure 4.2.1-6 illustrates the maobility procedures supported between E-UTRA/EPC, E-UTRA/5GC and NR.
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Figure 4.2.1-6: Mobility procedures between E-UTRA/EPC, E-UTRA/5GC and NR

The inter-RAT handover procedure(s) supports the case of signalling, conversational services, non-conversational
services and combinations of these.

In addition to the state transitions shown in figures above, there is support for connection release with redirection
information from E-UTRA RRC_CONNECTED to GERAN, UTRAN, CDMA2000 (HRPD Idle/ IXRTT Dormant
mode) and NR. A UE in RRC_INACTIVE enters RRC_IDLE when it enters another RAT or switches to another CN

type.

For NB-10T, mobility between E-UTRA and UTRAN, GERAN and between E-UTRA and CDMA2000 1xRTT and
CDMA2000 HRPD is not supported at AS level and hence only the E-UTRA states depicted in Figure 4.2.1-1 are
applicable.

4.2.2 Signalling radio bearers

"Signalling Radio Bearers' (SRBs) are defined as Radio Bearers (RB) that are used only for the transmission of RRC
and NAS messages. More specifically, the following SRBs are defined:
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- SRBOisfor RRC messages using the CCCH logical channel;

- SRB1isfor RRC messages (which may include a piggybacked NAS message) as well asfor NAS messages
prior to the establishment of SRB2, all using DCCH logical channel;

- For NB-loT, SRB1bisisfor RRC messages (which may include a piggybacked NAS message) as well as for
NAS messages prior to the activation of security, all using DCCH logical channel;

- SRB2isfor RRC messages which include logged measurement information as well as for NAS messages, all
using DCCH logical channel. SRB2 has alower-priority than SRB1 and is always configured by E-UTRAN after
security activation. SRB2 is not applicable for NB-10T;

- SRB4isfor RRC messages which include application layer measurement reporting information, all using DCCH
logical channel. SRB4 can only be configured by E-UTRAN after security activation. SRB4 is not applicable for
NB-loT.

In downlink piggybacking of NAS messagesis used only for one dependant (i.e. with joint success failure) procedure:
bearer establishment/ modification/ release. In uplink NAS message piggybacking is used only for transferring the
initial NAS message during connection setup.

NOTE 1: The NAS messages transferred via SRB2 are also contained in RRC messages, which however do not
include any RRC protocol control information.

Once security is activated, all RRC messages on SRB1, SRB2 and SRB4, including those containing NAS or non-3GPP
messages, are integrity protected and ciphered by PDCP. NAS independently applies integrity protection and ciphering
to the NAS messages.

For a UE configured with DC, all RRC messages, regardless of the SRB used and both in downlink and uplink, are
transferred viathe MCG. In case of EN-DC, after connection establishment NR PDCP may be configured for both
SRB1 and SRB2 and if so, these SRBs may be configured as split SRB. In case of NGEN-DC and NE-DC, NR PDCP is
always configured. For a split SRB, the UE receives RRC messages viaboth MCG and NR SCG i.e. handles out of
order and duplicate PDUs as specified in TS 38.323 [83]. For a split SRB, the network configures via which cell
group(s) the UE sends uplink RRC messages.

NOTE 2: In case of (NG)EN-DC, SRB3 may be configured for the transfer of some NR RRC messages between
UE and SgNB viathe NR radio interface, see TS 38.331 [82].

An SRB can be configured with PDCP duplication, either by two logical channels within the same CG (CA duplication)
or by two logical channels each within a different CG (DC duplication).

4.3 Services

4.3.1 Services provided to upper layers
The RRC protocol offers the following services to upper layers:
- Broadcast of common control information;
- Broadcast of positioning assistance data;
- Notification of UEsin RRC_IDLE and RRC_INACTIVE, e.g. about aterminating cal, for ETWS, for CMAS;

- Transfer of dedicated control information, i.e. information for one specific UE.
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4.3.2 Services expected from lower layers
In brief, the following are the main services that RRC expects from lower layers:
- PDCP: integrity protection and ciphering;

- RLC: reliable and in-sequence transfer of information, without introducing duplicates and with support for
segmentation and concatenation.

Further details about the services provided by Packet Data Convergence Protocol layer (e.g. integrity and ciphering) are
provided in TS 36.323 [8]. The services provided by Radio Link Control layer (e.g. the RLC modes) are specified in TS
36.322 [7]. Further details about the services provided by Medium Access Control layer (e.g. the logical channels) are
provided in TS 36.321 [6]. The services provided by physical layer (e.g. the transport channels) are specified in TS
36.302 [3].

4.4 Functions

The RRC protocol includes the following main functions:
- Broadcast of system information:
- Including NAS common information;

- Information applicable for UEsin RRC_IDLE, e.g. cell (re-)selection parameters, neighbouring cell
information and information (also) applicable for UEsin RRC_CONNECTED, e.g. common channel
configuration information;

- Including ETWS notification, CMAS notification (not applicable for NB-10T);
- Including positioning assistance data.

- RRC connection control:
- Paging;

- Establishment/ modification/ suspension / resumption / release of RRC connection, including e.g.
assignment/ modification of UE identity (C-RNTI), establishment/ modification/ suspension/ resumption/
release of SRB1, SRB1bis, SRB2 and SRB4, access class barring;

- Initial security activation, i.e. initial configuration of AS integrity protection (SRBs) and AS ciphering
(SRBs, DRBs);

- For RNs, configuration of AS integrity protection for DRBS;

- RRC connection mohility including e.g. intra-frequency and inter-frequency handover, associated security
handling, i.e. key/ agorithm change, specification of RRC context information transferred between network
nodes;

NOTE 1: In NB-loT, only key change (but no re-keying) at RRC Connection Resumption and RRC context
information transfer are applicable.

- Establishment/ modification/ release of RBs carrying user data (DRBS);

- Radio configuration control including e.g. assignment/ modification of ARQ configuration, HARQ
configuration, DRX configuration;

- For RNs, RN-specific radio configuration control for the radio interface between RN and E-UTRAN;

- Incaseof CA, cell management including e.g. change of PCell, addition/ modification/ release of SCell(s)
and addition/modification/release of STAG(S);

- Incaseof DC, cell management including e.g. change of PSCell, addition/ modification/ release of SCG
cell(s) and addition/modification/release of SCG TAG(S);
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- Incase of (NG)EN-DC, transparent transfer of NR RRC messages (e.g. DL : reconfiguration messages used
to add or modify the NR SCG configuration or to (re-)configure measurements; UL : measurement reports
and reconfiguration complete messages) and of configurations of radio bearers using NR PDCP,

- QoS control including assignment/ modification of semi-persistent scheduling (SPS) configuration
information for DL and UL, assignment/ modification of parameters for UL rate control in the UE, i.e.
alocation of apriority and a prioritised bit rate (PBR) for each RB (not applicable for NB-10T);

- Recovery fromradio link failure;

- Incaseof LWA, RCLWI and LWIP, WLAN mobility set management including e.g. addition/ modification/
release of WLAN(s) from the WLAN mobility set;

- Inter-RAT mobility including e.g. security activation, transfer of RRC context information (not applicable for
NB-10T);

- Measurement configuration and reporting (not applicable for NB-1oT):

- Establishment/ modification/ release of measurements (e.g. intra-frequency, inter-frequency and inter- RAT
measurements);

- Setup and release of measurement gaps,
- Measurement reporting;

- Other functionsincluding e.g. transfer of dedicated NAS information and non-3GPP dedicated information,
transfer of UE radio access capability information, support for E-UTRAN sharing (multiple PLMN identities);

- Generic protocol error handling;
- Support of self-configuration and self-optimisation (not applicable for NB-10T);

- Support of measurement logging and reporting for network performance optimisation, as specified in TS 37.320
[60] (not applicable for NB-1oT).

NOTE 2: Random access is specified entirely in the MAC including initial transmission power estimation.

4.5 Data available for transmission for NB-loT

For the purpose of MAC Data Volume and Power Headroom reporting, the NB-10T UE shall consider the following as
data available for transmission in the RRC layer:

- For SDUsto be submitted to lower layers:
- the SDU itself, if the SDU has not yet been processed by RRC; or
- thePDU if the SDU has been processed by RRC;

- Thedataavailable for transmission in upper layers not submitted to the RRC layer.

5 Procedures

5.1 General

51.1 Introduction

The procedura requirements are structured according to the main functional areas. system information (5.2), connection
control (5.3), inter-RAT mobility (5.4) and measurements (5.5). In addition, clause 5.6 covers other aspects e.g. NAS
dedicated information transfer, UE capability transfer, clause 5.7 specifies the generic error handling, clause 5.8 covers
MBMS (i.e. MBMS service reception via MRB), clause 5.8a covers SC-PTM (i.e. MBMS service reception via SC-
MRB), clause 5.9 covers RN-specific procedures and clause 5.10 covers sidelink.
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For NB-10T, only a subset of the above procedural requirements applies: system information (5.2), connection control
(5.3), some part of other aspects (5.6), general error handling (5.7), and SC-PTM (5.8a). Clauses inter-RAT mobility
(5.4), measurements (5.5), MBMS (5.8), RN procedures (5.9) and Sidelink (5.10) are not applicablein NB-loT.
5.1.2 General requirements

The UE shall:

1> process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed
before starting the processing of a subsequent message;

NOTE 1: E-UTRAN may initiate a subsequent procedure prior to receiving the UE's response of a previously
initiated procedure.

1> within a clause execute the steps according to the order specified in the procedural description;

1> consider the term 'radio bearer' (RB) to cover SRBs and DRBs but not MRBs or SC-MRBs unless explicitly
stated otherwise;

1> set the rrc-Transactionldentifier in the response message, if included, to the same value asincluded in the
received RRC message that triggered the response message;

1> upon receiving a choice value set to setup:

2> apply the corresponding received configuration and start using the associated resources, unless explicitly
specified otherwise;

1> upon receiving a choice value set to release:
2> clear the corresponding configuration and stop using the associated resources;
NOTE 1a Following receipt of choice value set to release, the UE considersthefield asif it was never configured.
1> upon handover to E-UTRA,; or
1> upon receiving an RRCConnecti onReconfiguration message including the full Config:

2> apply the Conditions in the ASN.1 for inclusion of the fields for the DRB/PDCP/RLC setup during the
reconfiguration of the DRBs included in the drb-ToAddModList;

NOTE 2: At each point in time, the UE keeps a single value for each field except for during handover when the UE
temporarily stores the previous configuration so it can revert back upon handover failure. In other words:
when the UE reconfigures a field, the existing value is released except for during handover.

NOTE 3: Although not explicitly stated, the UE initially considers all functionality to be deactivated/ released until
it isexplicitly stated that the functionality is setup/ activated. Correspondingly, the UE initially considers
lists to be empty e.g. thelist of radio bearers, the list of measurements.

1> upon receiving an extension field comprising the entries in addition to the ones carried by the original field
(regardless of whether E-UTRAN may signal more entriesin total); apply the following generic behaviour if
explicitly stated to be applicable:

2> create a combined list by concatenating the additional entries included in the extension field to the original
field while maintai ning the order among both the original and the additional entries;

2> for the combined list, created according to the previous, apply the same behaviour as defined for the original
field;

NOTE 4: A field comprising alist of entries normally includes 'list' in the field name. The typical way to extend
(the size of) such alist isto introduce afield comprising the additional entries, which should include
listExt' in the name of the field/ |E. E.qg. field1List-RAT, field1ListExt-RAT.

1> consider the term DC to cover the case of an E-UTRA MCG and SCG; Likewise, MCG covers the case of an E-
UTRA MCG, SCG coversthe case of an E-UTRA SCG, serving cell coversthe case of an E-UTRA serving cell,
PDCP coversthe case of PDCP defined by E-UTRA specifications;
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NOTE 5: In this specification, UE configuration refers to the parameters configured by E-UTRA RRC unless stated
otherwise. Likewise, when a procedure is mentioned, this concerns the procedure defined by E-UTRA
RRC unless stated otherwise.

5.1.3 Requirements for UE in MR-DC

In this specification, the UE considersitself to be configured with;
- EN-DCif and only if it is configured with nr-SecondaryCell GroupConfig and it is connected to EPC,
- NGEN-DC if and only if it is configured with nr-SecondaryCell GroupConfig and it is connected to 5GC,

- NE-DCif and only if it is configured with mrdc-SecondaryCell Group set to eutra-SCG according to TS
38.331[82],

- MR-DCif and only if it is configured with (NG)EN-DC or NE-DC.

NOTE 1: The above deviates from the definition in TS 37.340 [81] (and some other specifications) i.e. according to
TS 37.340 [81] aUE that is not configured with an SCG isin MR-DC when one or more bearers are
terminated in the secondary node (i.e. using NR PDCP).

NOTE 2: MR-DC includes NR-DC, but that option is not relevant for this specification.

The UE configured with NE-DC only executes a subclause of clause 5 from this specification when the concerned
subclause:

- isreferrenced from a subclause, either in this specification or in TS 38.331 [82], that is executed by the UE; or
- coversactions upon (re-)configuration of field(s), I1E(s), UE variable(s) or timer(s) applicable for NE-DC;

When executing a subclause of clause 5 in this specification, the UE also follows the related general requirements as
defined in clause 5.1.2 and other subclauses of this specification e.g. message processing delay requirements.

5.2 System information

521 Introduction

5211 General

System information is divided into the Master InformationBlock (MIB) and a number of Systeml nformationBlocks
(SIBs) and Systeml nfor mationBlockPos (posSIBs). The MIB includes a limited number of most essential and most
frequently transmitted parameters that are needed to acquire other information from the cell, and is transmitted on BCH.
SIBs other than Systeml nformationBlockTypel and posSIBs are carried in Systemlnformation (SI) messages. The
mapping of SIBsand posSIBsto S| messages is flexibly configurable by schedulinglnfolist and posSchedulinglnfoList,
respectively, included in Systeml nformationBlockTypel, with restrictions that: each SIB is contained only in asingle Sl
message and each SIB and posSIB is contained at most once in that SI message; only SIBs and posSIBs having the
same scheduling requirement (periodicity) can be mapped to the same SI message; Systeml nformationBlockType2 is
always mapped to the SI message that corresponds to the first entry in the list of SI messages in schedulinglnfoList.
There may be multiple SI messages transmitted with the same periodicity. SystemlnformationBlockTypel and all Sl
messages are transmitted on DL-SCH.

The Bandwidth reduced Low Complexity (BL) UEs and UEs in Coverage Enhancement (CE) apply Bandwidth
Reduced (BR) version of the SIB, posSIB or S| messages. A UE considersitself in enhanced coverage as specified in
TS 36.304 [4]. In this and subsequent clauses, anything applicable for a particular SIB, posSIB or SI message equally
appliesto the corresponding BR version unless explicitly stated otherwise.

For NB-10T, areduced set of system information block with similar functionality but different content is defined; the
UE appliesthe NB-10oT (NB) version of the MIB and the SIBs. These are denoted Master InformationBlock-NB,

Master | nformationBlock-TDD-NB and Systeml nformationBlockTypeX-NB in this specification. All other system
information blocks (without NB suffix) are not applicable to NB-10T; thisis not further stated in the corresponding text.

ETSI



3GPP TS 36.331 version 15.15.0 Release 15 44 ETSI TS 136 331 V15.15.0 (2021-10)

NOTE 1: The physical layer imposes alimit to the maximum size a SIB can take. When DCI format 1C is used the
maximum allowed by the physical layer is 1736 bits (217 bytes) while for format 1A the limit is 2216 bits
(277 bytes), see TS 36.212 [22] and TS 36.213 [23]. For BL UEs and UEsin CE, the maximum SIB and
S| message size is 936 bits, see TS 36.213 [23]. For NB-loT, the maximum SIB and SI message sizeis
680 bits, see TS 36.213 [23].

In addition to broadcasting, E-UTRAN may provide Systeml nformationBlockTypel and/or
Systeml nformationBlockType2, including the same parameter values, via dedicated signalling i.e., within an
RRCConnectionReconfiguration message.

The UE applies the system information acquisition and change monitoring procedures for the PCell, except when being
aBL UE or aUE in CE or aNB-loT UE in RRC_CONNECTED mode while T311 is not running. For an SCell, E-
UTRAN provides, via dedicated signalling, all system information relevant for operationin RRC_CONNECTED when
adding the SCell. However, a UE that is configured with DC shall aguire the Master | nformationBlock of the PSCell but
useit only to determine the SFN timing of the SCG, which may be different from the MCG. Upon change of the
relevant system information of a configured SCell, E-UTRAN releases and subsequently adds the concerned SCell,
which may be done with a single RRCConnectionReconfiguration message. If the UE isreceiving or interested to
receive an MBMS service in a cell, the UE shall apply the system information acquisition and change monitoring
procedure to acquire parameters relevant for MBM S operation and apply the parameters acquired from system
information only for MBM S operation for this cell.

NOTE 2: E-UTRAN may configure via dedicated signalling different parameter val ues than the ones broadcast in
the concerned SCell.

In MBM S-dedicated cell, non-MBSFN subframes are used for providing Master | nformationBlock-MBMS (MIB-
MBMS) and SystemlnformationBlockTypel-MBMS. SIBs other than Systeml nformationBlockTypel-MBMS are carried
in Systeml nformation-MBMS message which is also provided on non-MBSFN subframes.

An RN configured with an RN subframe configuration does not need to apply the system information acquisition and
change monitoring procedures. Upon change of any system information relevant to an RN, E-UTRAN provides the
system information blocks containing the relevant system information to an RN configured with an RN subframe
configuration via dedicated signalling using the RNReconfiguration message. For RNs configured with an RN subframe
configuration, the system information contained in this dedicated signalling replaces any corresponding stored system
information and takes precedence over any corresponding system information acquired through the system information
acquisition procedure. The dedicated system information remains valid until overridden.

NOTE 3: E-UTRAN may configure an RN, via dedicated signalling, with different parameter val ues than the ones
broadcast in the concerned cell.

5.2.1.2 Scheduling

The MIB uses afixed schedule with a periodicity of 40 ms and repetitions made within 40 ms. The first transmission of
the MIB is scheduled in subframe #0 of radio frames for which the SFN mod 4 = 0, and repetitions are scheduled in
subframe #0 of all other radio frames. For TDD/FDD system with a bandwidth larger than 1.4 MHz that supports BL
UEs or UEsin CE, MIB transmission may additionally be repeated in subframe#0 of the same radio frame, and in
subframe#9 of the previous radio frame for FDD and subframe #5 of the same radio frame for TDD.

NOTE: The UE may assume the scheduling of MIB repetitions does not change. E-UTRAN may indicate in
MobilityControllnfo whether optional MIB repetitions are enabled or not.

The MIB-MBMS uses a fixed schedule with a periodicity of 160 ms and repetitions made within 160 ms. The first
transmission of the MIB-MBM S is scheduled in subframe #0 of radio frames for which the SFN mod 16 = 0, and
repetitions are scheduled in subframe #0 of &l other radio frames for which the SFN mod 4 = 0.

The Systeml nformationBlockTypel uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms.
The first transmission of Systeml nformationBlockTypel is scheduled in subframe #5 of radio frames for which the SFN
mod 8 = 0, and repetitions are scheduled in subframe #5 of al other radio frames for which SFN mod 2 = 0.

For BL UEsor UEsin CE, MIB is applied which may be provided with additional repetitions, while for SIB1 and
further SI messages, separate messages are used which are scheduled independently and with content that may differ.
The separate instance of SIB1 is hamed as Systeml nfor mationBlockTypel-BR. The SystemlnformationBlockTypel-BR
uses a schedule with a periodicity of 80ms. TBS for SystemlnformationBlockTypel-BR and the repetitions made within
80ms are indicated via schedulinglnfoSB1-BR in MIB or optionally in the RRCConnectionReconfiguration message
including the MobilityControl I nfo.
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The Systeml nfor mationBlockTypel-MBMS uses fixed schedule with a periodicity of 160 ms. The first transmission of
Systeml nformationBlockTypel-MBMSis scheduled in subframe #0 of radio frames for which the SFN mod 16 = 0, and
repetitions are scheduled in subframe #0 of all other radio frames for which SFN mod 8 = 0. Additionally, the

Systeml nformationBlockTypel-MBMS and other system informations blocks may be scheduled in additional non-
MBSFN subframes indicated in Master I nformationBlock-MBMS,

The SI messages are transmitted within periodically occurring time domain windows (referred to as Sl-windows) using
dynamic scheduling. Each Sl message is associated with a Sl-window and the Sl-windows of different SI messages do
not overlap. That is, within one Sl-window only the corresponding Sl istransmitted. The length of the SI-window is
common for all SI messages, and is configurable. Within the Sl-window, the corresponding SI message can be
transmitted a number of times in any subframe other than MBSFN subframes, uplink subframesin TDD, and subframe
#5 of radio frames for which SFN mod 2 = 0. The UE acquires the detailed time-domain scheduling (and other
information, e.g. frequency-domain scheduling, used transport format) from decoding SI-RNTI on PDCCH (see TS
36.321 [6]). For aBL UE or aUE in CE, the detailed time/frequency domain scheduling information for the S|
messages is provided in SystemlnformationBlockTypel-BR.

For UEs other than BL UE or UEsin CE SI-RNTI is used to address Systeml nformationBlockTypel as well asall S|
messages. On MBM S-dedicated cell and on FeM BM S/Unicast-mixed cell, SI-RNTI with value in accordance with TS
36.321 [6] isused to address all SI messages whereas SI-RNTI with value in accordance with TS 36.321 [6] isused to
address Systeml nformationBlockTypel-MBMS

Systeml nformationBlockTypel configures the SI-window length and the transmission periodicity for the SI messages.

5.2.1.2a Scheduling for NB-IoT

The MasterInformationBlock-NB (MI1B-NB) uses a fixed schedule with a periodicity of 640 ms and repetitions made
within 640 ms. The first transmission of the MIB-NB is scheduled in subframe #0 of radio frames for which the SFN
mod 64 = 0 and repetitions are scheduled in subframe #0 of all other radio frames. The transmissions are arranged in 8
independently decodable blocks of 80 ms duration.

The MasterInformationBlock-TDD-NB (MIB-TDD-NB) uses a fixed schedule with a periodicity of 640 ms and
repetitions made within 640 ms. The first transmission of the MIB-TDD-NB is scheduled in subframe #9 of radio
frames for which the SFN mod 64 = 0 and repetitions are scheduled in subframe #9 of all other radio frames. The
transmissions are arranged in 8 independently decodable blocks of 80 ms duration.

The Systeml nformationBlockTypel-NB (SIB1-NB) uses a fixed schedule with a periodicity of 2560 ms.

For FDD, SIB1-NB transmission occurs in subframe #4 of every other framein 16 continuous frames. The starting
frame for the first transmission of the SIB1-NB is derived from the cell PCID and the number of repetitions within the
2560 ms period and repetitions are made, equally spaced, within the 2560 ms period (see TS 36.213 [23]). TBS for
Systeml nformationBlockTypel-NB and the repetitions made within the 2560 ms are indicated by schedulinglnfoSB1
field in the MIB-NB. If additional TransmissionSIB1 is set to TRUE in the MIB-NB, additional SIB1-NB transmission
occurs in subframe #3 of the same radio frames where SIB1-NB transmission occurs with the same number of
repetitions.

For TDD, SIB1-NB transmission on the anchor carrier occursin either subframe #0 or subframe #4 of every other
frame in 16 continuous frames and SIB1-NB transmission on a non-anchor carrier occurs in subframe #0 and next in
subframe #5 of every other framein 16 continuous frames. The starting frame for the first transmission of the SIB1-NB
is derived from the cell PCID and the number of repetitions within the 2560 ms period and repetitions are made, equally
spaced, within the 2560 ms period (see TS 36.213 [23]). TBS for Systeml nformationBlockTypel-NB, the repetitions
made within the 2560 ms, and the subframe index (#0 or #4) are indicated by schedulinglnfoSB1 field in the MIB-
TDD-NB.

The SI messages are transmitted within periodically occurring time domain windows (referred to as Sl-windows) using
scheduling information provided in Systeml nformationBlockTypel-NB. Each S| message is associated with a Sl-
window and the SI-windows of different SI messages do not overlap. That is, within one Sl-window only the
corresponding Sl is transmitted. The length of the SI-window is common for all SI messages, and is configurable.

Within the SI-window, the corresponding SI message can be transmitted a number of times over 2 or 8 consecutive NB-
loT downlink subframes depending on TBS.The UE acquires the detailed time/frequency domain scheduling
information and other information, e.g. used transport format for the SI messages from schedulinginfoList field in
Systeml nformationBlockTypel-NB. The UE is not required to accumulate several Sl messages in parallel but may need
to accumulate a SI message across multiple SI windows, depending on coverage condition.
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Systeml nformationBlockTypel-NB configures the Sl-window length and the transmission periodicity for all S|
messages.

5.2.1.3 System information validity and notification of changes

Change of system information (other than for ETWS, CMAS and EAB parameters and other than for AB parameters for
NB-IoT) only occurs at specific radio frames, i.e. the concept of a modification period is used. System information may
be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The
modification period boundaries are defined by SFN values for which SFN mod m= 0, where mis the number of radio
frames comprising the modification period. The modification period is configured by system information. If H-SFN is
provided in Systeml nformationBlockTypel-BR, modification period boundaries for BL UEs and UEs in CE are defined
by SFN values for which (H-SFN * 1024 + SFN) mod m=0. For NB-loT, H-SFN is aways provided and the
modification period boundaries are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0.

To enable system information update notification for RRC_IDLE UEs configured to use aDRX cycle longer than the
modification period, an eDRX acquisition period is defined. The boundaries of the eDRX acquisition period are
determined by H-SFN values for which H-SFN mod 256 =0. For NB-10T, the boundaries of the eDRX acquisition
period are determined by H-SFN values for which H-SFN mod 1024 =0.

NOTE 1: If the UE in RRC_IDLE isconfigured to use extended DRX cycle, e.g., in the order of several minutes or
longer, in case the eNB is reset the UE SFN may not be synchronized to the new eNB SFN. The UE is
expected to recover, e.g., acquire MIB within a reasonable time, to avoid repeated paging failures.

When the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be
done throughout a modification period. In the next modification period, the network transmits the updated system
information. During a modification period where ETWS or CMAS transmission is started or stopped, the SI messages
carrying the SIBs scheduled in schedulinglnfoListExt and/or SI messages carrying the posSIBs scheduled in
posSchedulinglnfoList may change, so the UE might not be able to successfully receive those SIBs and/or posSIBsin
the remainder of the current modification period and next modification period according to the scheduling information
received prior to the change. These general principles areillustrated in figure 5.2.1.3-1, in which different colours
indicate different system information. Upon receiving a change notification, the UE not configured to use aDRX cycle
that islonger than the modification period acquires the new system information immediately from the start of the next
modification period. Upon receiving a change notification applicable to eDRX, aUE in RRC_IDLE configured to use a
DRX cycle that islonger than the modification period acquires the updated system information immediately from the
start of the next eDRX acquisition period. The UE applies the previoudly acquired system information until the UE
acquires the new system information. The possible boundaries of modification for Systeml nformationBlockTypel-BR
are defined by SFN values for which SFN mod 512 = 0 except for notification of ETWS/CMAS for which the eNB may
change SystemlnformationBlockTypel-BR content at any time. For NB-10T, the possible boundaries of modification for
SysteminformationBlockTypel-NB are defined by SFN values for which (H-SFN * 1024 + SFN) mod 4096 = 0.

Change notification Updated information
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Figure 5.2.1.3-1: Change of system Information

The Paging messageis used to inform UEsin RRC_IDLE and UEsin RRC_CONNECTED about a system information
change. If the UE isin RRC_CONNECTED or is not configured to use aDRX cycle longer than the modification
period in RRC_IDLE, and receives a Paging message including the systemlnfoModification, it knows that the system
information will change at the next modification period boundary. A UE in RRC_IDLE that is configured to use a DRX
cycle longer than the modification period, and receivesin an eDRX acquisition period at least one Paging message
including the systemlnfoModification-eDRX, shall acquire the updated system information at the next eDRX acquisition
period boundary. Although the UE may be informed about changes in system information, no further details are
provided e.g. regarding which system information will change, except if systeminfoValueTagSl is received by BL UEs
or UEsin CE.
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In RRC_CONNECTED, BL UEsor UEsin CE or NB-loT UEs are not required to acquire system information except
when T311 is running or upon handover where the UE is only required to acquire the MasterInformationBlock in the
target PCell. In RRC_IDLE, E-UTRAN may notify BL UEs or UEsin CE or NB-loT UEs about S| update, and except
for NB-loT, ETWS and CMAS notification and EAB modification, using Direct Indication information, as specified in
6.6 (or 6.7.5in NB-loT) and TS 36.212 [22].

NOTE 2: Upon system information change essential for BL UEs, UEsin CE, or NB-loT UEsin
RRC_CONNECTED, E-UTRAN may initiate connection release.

Systeml nformationBlockTypel (or Master I nformationBlock-NB/ Master | nformationBlock-TDD-NB in NB-10T) includes
avalue tag systeminfoValueTag, that indicates if a change has occurred in the SI messages. UEs may use
systemlnfoValueTag, e.g. upon return from out of coverage, to verify if the previously stored SI messages are still valid.
Master InformationBlock (using systemlnfoUnchanged-BR) and RSS (if transmitted) may indicate that a change has not
occurred in the SIB1-BR and S| messages of the current cell at least over the S| validity time, and the BL UEsor UEsin
CE may use systemlnfoUnchanged-BR or RSS, e.g. upon return from out of coverage, to verify if the previously stored
SIB1-BR and Sl messages are till valid. Additionally, for other than BL UEs or UEsin CE or NB-loT UEs, the UE
considers stored system information to be invalid after 3 hours from the moment it was successfully confirmed as valid,
unless specified otherwise. BL UE or UE in CE considers stored system information to be invalid after 24 hours from
the moment it was successfully confirmed as valid, unless the UE is configured by parameter si-ValidityTime to
consider stored system information to be invalid 3 hours after validity confirmation. NB-1oT UE considers stored
system information to be invalid after 24 hours from the moment it was successfully confirmed asvalid. If aBL UE,

UE in CE or NB-1oT UE in RRC_CONNECTED state considers the stored system information invalid, the UE shall
continue using the stored system information while in RRC_CONNECTED state in the serving cell.

For BL UEs or UEsin CE or NB-10T UEs, the change of specific SI message can additionally be indicated by a S|
message specific value tag systeminfoValueTagSl. If systeminfoValueTag included in the

Systeml nformationBlockTypel-BR (or Master I nformationBlock-NB/ Master I nformationBlock-TDD-NB in NB-10T) is
different from the one of the stored system information and if systeminfoValueTagSl isincluded in the

Systeml nformationBlockTypel-BR (or SystemlnformationBlockTypel-NB in NB-10T) for a specific S| message and is
different from the stored one, the UE shall consider this specific SI message to be invalid. If only systeminfoValueTag is
included and is different from the stored one, the BL UE or UE in CE should consider any stored system information
except Systeml nformationBlockTypel0, Systeml nformationBlockTypell, SystemlnformationBlockTypel2 and

Systeml nformationBlockTypel4 to be invalid; the NB-loT UE should consider any stored system information except
Systeml nformationBlockTypel4-NB to be invalid.

On MBM S-dedicated cell and on FeMBM S/Unicast-mixed cell, the change of system information and ETWS/CMAS
notification isindicated by using Direct Indication FeMBM S defined in 6.6a. The modification periodicity follows
MCCH modification periodicity as defined in 5.8.1.3.

E-UTRAN may not update systeml nfoValueTag upon change of some system information e.g. ETWS information,
CMAS information, regularly changing parameters like time information (Systeml nfor mationBlockType8,
SysteminformationBlockTypel6, hyper SFN-MSB in Systeml nfor mationBlockTypel-NB), EAB and AB parameters, or
positioning system information blocks. Similarly, E-UTRAN may not include the systemlnfoModification within the
Paging message upon change of some system information.

The UE that is not configured to use aDRX cycle longer than the modification period verifies that stored system
information remains valid by either checking systeminfoValueTag in Systeml nformationBlockTypel (or

Master I nformationBlock-NB/ Master | nformationBlock-TDD-NB in NB-10T) after the modification period boundary, or
attempting to find the systeml nfoModification indication at least modificationPeriodCoeff times during the modification
period in case no paging is received, in every modification period. If no paging message is received by the UE during a
modification period, the UE may assume that no change of system information will occur at the next modification
period boundary. If UE in RRC_CONNECTED, during a modification period, receives one paging message, it may
deduce from the presence/ absence of systemlnfoModification whether a change of system information other than
ETWS information, CMAS information and EAB parameters will occur in the next modification period or not.

When the RRC_IDLE UE is configured with aDRX cycle that is longer than the modification period, and at least one
modification period boundary has passed since the UE last verified validity of stored system information, the UE
verifiesthat stored system information remains valid by checking the systeminfoValueTag before establishing or
resuming an RRC connection.

ETWS and/or CMAS capable UEsin RRC_CONNECTED, other than BL UEs and UEs in CE, shall attempt to read
paging at |east once every defaultPagingCycle to check whether ETWS and/or CMAS notification is present or not.
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5214 Indication of ETWS notification

ETWS primary notification and/ or ETWS secondary notification can occur at any point in time. The Paging message is
used to inform ETWS capable UEsin RRC_IDLE and UEsin RRC_CONNECTED about presence of an ETWS
primary notification and/ or ETWS secondary notification. If the UE receives a Paging message including the etws-
Indication, it shall start receiving the ETWS primary notification and/ or ETWS secondary notification according to
schedulinglnfolList contained in Systeml nformationBlockTypel. If the UE receives Paging message including the etws-
Indication while it is acquiring ETWS notification(s), the UE shall continue acquiring ETWS notification(s) based on
the previoudy acquired schedulinglnfoList until it re-acquires schedulinglnfoList in SystemlnformationBlockTypel.

NOTE: TheUE isnot required to periodically check schedulinglnfoList contained in
SystemlInformationBlockTypel, but Paging message including the etws-Indication triggers the UE to re-
acquire schedulinglnfoList contained in Systeml nformationBlockTypel for scheduling changes for
Systeml nformationBlockTypel0 and Systeml nformationBlockTypell. The UE may or may not receive a
Paging message including the etws-Indication and/or systeml nfoModification when ETWS is no longer
scheduled.

ETWS primary notification is contained in Systeml nformationBlockTypel0 and ETWS secondary notification is
contained in SystemlnformationBlockTypell. Segmentation can be applied for the delivery of a secondary notification.
The segmentation is fixed for transmission of a given secondary notification within a cell (i.e. the same segment size for
agiven segment with the same messagel dentifier, serial Number and warningMessageSegmentNumber). An ETWS
secondary notification corresponds to asingle CB data | E as defined according to TS 23.041 [37].

5.2.15 Indication of CMAS notification

CMAS notification can occur at any point in time. The Paging message is used to inform CMAS capable UEsin
RRC_IDLE and UEsin RRC_CONNECTED about presence of one or more CMAS notifications. If the UE receives a
Paging message including the cmas-Indication, it shall start receiving the CMAS notifications according to
schedulinglnfolList contained in Systeml nformationBlockTypel. If the UE receives Paging message including the cmas-
Indication whileit is acquiring CMAS notification(s), the UE shall continue acquiring CMAS notification(s) based on
the previoudy acquired schedulinglnfoList until it re-acquires schedulinglnfoList in SystemlnformationBlockTypel.

NOTE: TheUE isnot required to periodically check schedulinglnfoList contained in
SystemlinformationBlockTypel, but Paging message including the cmas-Indication triggers the UE to re-
acquire schedulinglnfoList contained in Systeml nformationBlockTypel for scheduling changes for
SysteminformationBlockTypel2. The UE may or may not receive a Paging message including the cmas-
Indication and/or systeml nfoModification when SystemlnformationBlockTypel2 is no longer scheduled.

CMAS notification is contained in Systeml nformationBlockTypel2. A CMAS notification corresponds to asingle CB
data | E as defined according to TS 23.041 [37]. A CMAS notification may optionally have associated warning area
coordinates. Segmentation can be applied for the delivery of a CMAS notification and, if present, the associated
warning area coordinates. The segmentation is fixed for transmission of a given CMAS notification and, if present, any
associated warning area coordinates within a cell (i.e. the same segment size for a given segment with the same
messagel dentifier, serial Number and warningMessageSegmentNumber). E-UTRAN does not interleave transmissions
of CMAS notifications, i.e. all segments of a given CMAS notification transmission are transmitted prior to those of
another CMAS notification.

5.2.1.6 Notification of EAB parameters change

Change of EAB parameters can occur at any point in time. The EAB parameters are contained in
SysteminformationBlockTypel4. The Paging message is used to inform EAB capable UEsin RRC_IDLE about a
change of EAB parameters or that Systeml nformationBlockTypel4 is no longer scheduled. If the UE receives a Paging
message including the eab-ParamModification, it shall acquire SystemlnformationBlockTypel4 according to
schedulinglnfoList contained in Systeml nformationBlockTypel. If the UE receives a Paging message including the eab-
ParamModification while it is acquiring Systeml nformationBlockTypel4, the UE shall continue acquiring

Systeml nformationBlockTypel4 based on the previously acquired schedulinglnfoList until it re-acquires
schedulinglnfoList in Systeml nformationBlockTypel.

NOTE: The EAB capable UE is not expected to periodically check schedulinglnfoList contained in
Systeml nfor mationBlockTypel.
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5.2.1.7 Access Barring parameters change in NB-loT

Change of Access Barring (AB) parameters can occur at any point in time. The AB parameters are contained in
Systeml nformationBlockTypel4-NB. Update of the AB parameters does not impact the systeminfoValueTag in the
Master | nformationBlock-NB/ Master InformationBlock-TDD-NB or the systemlinfoValueTagS in

Systeml nformationBlockTypel-NB.

If Systeml nformationBlockTypel4-NB is scheduled, aNB-10T UE isrequired to acquire Master | nformationBlock-NB/
Master | nformationBlock-TDD-NB before initiating RRC connection establishment / resume for all access causes except
mobile terminating calls to check ab-Enabled indication. If access barring is enabled the UE shall not initiate the RRC

connection establishment / resume for all access causes except mobile terminating calls until the UE has acquired the
Systeml nformati onBlockTypel4-NB.

5.2.2 System information acquisition
5.2.2.1 General

UE E-UTRAN

Master InformationBlock

System! nfor mationBlockTypel

Figure 5.2.2.1-1: System information acquisition, normal

The UE applies the system information acquisition procedure to acquire the AS- and NAS- and positioning-system
information that is broadcasted by the E-UTRAN. The procedure appliesto UEsin RRC_IDLE and UEsin
RRC_CONNECTED.

For BL UE, UE in CE and NB-loT UE, specific conditions apply, as specified below.

5222 Initiation

The UE shall apply the system information acquisition procedure upon selecting (e.g. upon power on) and upon re-
selecting a cell, after handover completion, after entering E-UTRA from another RAT, upon return from out of
coverage, upon receiving a notification that the system information has changed, upon receiving an indication about the
presence of an ETWS notification, upon receiving an indication about the presence of a CMAS natification, upon
receiving a notification that the EAB parameters have changed, upon receiving a request from CDMA2000 upper
layers, upon receiving arequest from positioning upper layers and upon exceeding the maximum validity duration.
Unless explicitly stated otherwise in the procedural specification, the system information acquisition procedure
overwrites any stored system information, i.e. delta configuration is not applicable for system information and the UE
discontinues using afield if it isabsent in system information unless explicitly specified otherwise.

In RRC_CONNECTED, BL UEsand UEsin CE are required to acquire system information when T311 is running or
upon handover where the UE is only required to acquire the Master I nformationBlock in the target PCell.

NOTE: Upon handover, E-UTRAN provides system information required by the UE in RRC_CONNECTED
except MIB with RRC signalling, i.e. systeml nformationBlockTypelDedicated and mobilityControllnfo.

5.2.2.3 System information required by the UE
The UE shall:

1> ensure having avalid version, as defined below, of (at least) the following system information, also referred to as
the "required’ system information:
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2> if inRRC_IDLE:
3> if the UE isaNB-loT UE:

4> the Master I nformationBlock-NB/ Master | nfor mationBlock-TDD-NB and
Systeml nformationBlockTypel-NB as well as Systeml nfor mationBlockType2-NB through
Systeml nfor mationBlockType5-NB, Systeml nformationBlockType22-NB;

3> dse

4> the MasterInformationBlock and Systeml nformationBlockTypel (or SystemlnformationBlockTypel-BR
depending on whether the UE isaBL UE or the UE in CE) as well as Systemlnfor mationBlockType2
through Systeml nformationBlockType8 and Systeml nformationBlockType24 (depending on support of
the concerned RATS), Systeml nformationBlockTypel7 (depending on support of RAN-assisted
WLAN interworking when the UE is connected to EPC), Systeml nfor mationBlockType25 (depending
on support of E-UTRA/5GC);

2> if inRRC_INACTIVE:

3> the Master I nformationBlock and Systeml nformationBlockTypel as well as Systemlnfor mationBlockType2
through Systeml nformationBlockType8 (depending on support of the concerned RATS),
Systeml nformationBlockType25;

2> if in RRC_CONNECTED; and
2> the UE isnot aBL UE; and
2> the UE is not in CE; and

2> the UE isnot aNB-loT UE:

3> the Master I nformationBlock, Systeml nformationBlockTypel and Systeml nfor mationBlockType2 as well as
Systeml nformationBlockType8 (depending on support of CDMA2000), Systeml nformationBlockTypel?
(depending on support of RAN-assisted WLAN interworking when the UE is connected to EPC),
Systemlinfor mationBlockType25 (depending on support of E-UTRA/5GC);

2> if in RRC_CONNECTED and T311 is running; and
2> the UE isaBL UE or the UE isin CE or the UE isaNB-loT UE;

3> the Master | nformationBlock (or Master I nformationBlock-NB/ Master InformationBlock-TDD-NB in NB-
10T), Systeml nformationBlockTypel-BR (or SystemlnformationBlockTypel-NB in NB-10T) and
Systemlinfor mationBlockType2 (or Systeml nformationBlockType2-NB in NB-10T), and for NB-1oT
SystemlInfor mationBlockType22-NB;

1> delete any stored system information after 3 hours or 24 hours from the moment it was confirmed to be valid as
defined in 5.2.1.3, unless specified otherwise;

1> consider any stored system information except Systeml nformationBlockTypel0, Systeml nformationBlockTypell,
systeml nformationBlockTypel2 and systeml nfor mationBlockTypel4 (systeml nformationBlockTypel4-NB in NB-
|0T) to beinvalid if systemlnfoValueTag included in the SystemlnformationBlockTypel
(Master InformationBlock-NB/ Master I nformationBlock-TDD-NB in NB-10T) is different from the one of the
stored system information and in case of NB-10T UEs, BL UEs and UEsin CE, systeminfovValueTagsl is not
broadcasted. Otherwise consider system information validity as defined in 5.2.1.3;
5.2.2.4 System information acquisition by the UE
The UE shall:
1> apply the specified BCCH configuration defined in 9.1.1.1 or BR-BCCH configuration defined in 9.1.1.8;
1> if the procedure istriggered by a system information change notification:

2> if the UE uses an idle DRX cycle longer than the modification period:
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3> dtart acquiring the required system information, as defined in 5.2.2.3, from the next eDRX acquisition
period boundary;
2> else

3> dtart acquiring the required system information, as defined in 5.2.2.3, from the beginning of the
modification period following the one in which the change notification was received,;

NOTE 1: The UE continues using the previously received system information until the new system information has
been acquired.

1> if the UE isin RRC_IDLE and enters a cell for which the UE does not have stored a valid version of the system
information required in RRC_IDLE, asdefined in 5.2.2.3:

2> acquire, using the system information acquisition procedure as defined in 5.2.3, the system information
required in RRC_IDLE, asdefined in 5.2.2.3;

1> following successful handover completion to a PCell for which the UE does not have stored a valid version of
the system information required in RRC_CONNECTED, asdefinedin 5.2.2.3:

2> acquire, using the system information acquisition procedure as defined in 5.2.3, the system information
required in RRC_CONNECTED, as definedin 5.2.2.3;

2> upon acquiring the concerned system information:

3> discard the corresponding radio resource configuration information included in the
radioResourceConfigCommon previously received in a dedicated message, if any;

1> following a request from CDMA2000 upper layers:
2> acquire Systeml nformationBlockType8, as defined in 5.2.3;

1> neither initiate the RRC connection establishment/resume procedure nor initiate transmission of the
RRCConnectionReestablishmentRequest message until the UE has avalid version of the
Master I nformationBlock (Master | nfor mationBlock-NB/ Master | nfor mationBlock-TDD-NB in NB-10T) and
Systeml nformationBlockTypel (Systeml nformationBlockTypel-NB in NB-10T) messages as well as
Systeml nformati onBlockType2 (Systeml nformationBlockType2-NB in NB-10T), and for NB-10T,
Systeml nfor mationBlockType22-NB;

1> not initiate the RRC connection establishment/resume procedure subject to EAB until the UE has avalid version
of SystemlnformationBlockTypel4, if broadcast;

1> if the UE isETWS capable:
2> upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:
3> discard any previously buffered warningMessageSegment;

3> clear, if any, the current values of messagel dentifier and serial Number for
Systemi nformationBlockTypell;

2> when the UE acquires Systeml nformationBlockTypel following ETWS indication, upon entering a cell
during RRC_IDLE, following successful handover or upon connection re-establishment:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypelO is present:
4> if the UEisin CE:
5> gtart acquiring Systeml nformationBlockTypelO;
4> else
5> gtart acquiring Systeml nformationBlockTypelO immediately;
3> if schedulinglnfoList indicates that Systeml nformationBlockTypell is present:

4> start acquiring Systeml nfor mationBlockTypell immediately;
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NOTE 2: UEs shall start acquiring Systeml nformationBlockTypel0O and Systeml nfor mationBlockTypell as
described above even when systemlnfoValueTag in SysteminformationBlockTypel has not changed.
1> if the UE is CMAS capable:
2> upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:
3> discard any previously buffered warningMessageSegment;

3> clear, if any, stored values of messagel dentifier and serial Number for Systeml nformationBlockTypel2
associated with the discarded warningMessageSegment;

2> when the UE acquires Systeml nformationBlockTypel following CMAS indication, upon entering a cell
during RRC_IDLE, following successful handover and upon connection re-establishment:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypel2 is present:
4> acquire Systeml nformationBlockTypel2;

NOTE 3: UEs shall start acquiring Systeml nformationBlockTypel?2 as described above even when
systemlnfoValueTag in Systeml nformationBlockTypel has not changed.

1> if the UE isinterested to receive MBMS services:
2> if the UE is capable of MBM S reception as specified in 5.8:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypel3 is present and the UE does not have
stored avalid version of this system information block:

4> acquire Systeml nformationBlockTypel3;

3> eseif SysteminformationBlockTypel3 is present in Systeml nformationBlockTypel-MBMS and the UE
does not have stored avalid version of this system information block:

4> acquire Systeml nformationBlockTypel3 from Systeml nfor mationBlockTypel-MBMS;
2> if the UE is capable of SC-PTM reception as specified in 5.8a

3> if schedulinglnfoList indicates that Systeml nformationBlockType20 (Systeml nformationBlockType20-NB
in NB-10T) is present and the UE does not have stored a valid version of this system information block:

4> acquire SystemlnformationBlockType20 (Systeml nformationBlockType20-NB in NB-10T);
2> if the UE is capable of MBMS Service Continuity:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypel5 (Systemlnfor mationBlockTypel5-NB
in NB-10T) is present and the UE does not have stored a valid version of this system information block:

4> acquire Systeml nfor mationBlockTypel5 (SystemlnformationBlockTypel5-NB in NB-10T);

1> if the UE is EAB capable:

2> when the UE does not have stored avalid version of SystemlnformationBlockTypel4 upon entering
RRC_IDLE, or when the UE acquires Systeml nformationBlockTypel following EAB parameters change
notification, or upon entering a cell during RRC_IDLE, or before establishing an RRC connection if using
eDRX with DRX cycle longer than the modification period:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypel4 is present:
4> start acquiring Systeml nfor mationBlockTypeld immediately;

3> else
4> discard SystemlnformationBlockTypel4, if previoudy received;

NOTE 4: EAB capable UEs start acquiring Systeml nformationBlockTypel4 as described above even when
systemlnfoValueTag in Systeml nformationBlockTypel has not changed.
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NOTE 5: EAB capable UEs maintain an up to date SystemlnformationBlockTypel4 in RRC_IDLE.

1> if the UE is capable of sidelink communication and is configured by upper layersto receive or transmit sidelink
communication:

2> if the cell used for sidelink communication meets the S-criteriaas defined in TS 36.304 [4]; and

2> if schedulinglnfoList indicates that Systeml nformationBlockTypel8 is present and the UE does not have
stored avalid version of this system information block:

3> acquire Systemlnfor mationBlockTypels;

1> if the UE is capable of sidelink discovery and is configured by upper layers to receive or transmit sidelink
discovery announcements on the primary frequency:

2> if schedulinglnfoList of the serving cell/ PCell indicates that Systeml nformationBlockTypel9 is present and
the UE does not have stored a valid version of this system information block:

3> acquire Systemlnfor mationBlockTypel!;

1> if the UE is capable of sidelink discovery and, for each of the one or more frequenciesincluded in
discinterFregLigt, if included in SystemlnformationBlockTypel9 and for which the UE is configured by upper
layersto receive sidelink discovery announcements on:

2> if SystemlnformationBlockTypel9 of the serving cell/ PCell does not provide the corresponding reception
resources, and

2> if schedulinglnfoList of the cell on the concerned frequency indicates that Systeml nformationBlockTypel9 is
present and the UE does not have stored a valid version of this system information block:

3> acquire Systeml nformationBlockTypel9;

1> if the UE is capable of sidelink discovery and, for each of the one or more frequenciesincluded in
discInterFreqgList, if included in SystemlnformationBlockTypel9 and for which the UE is configured by upper
layersto transmit sidelink discovery announcements on:

2> if SystemlnformationBlockTypel9 of the serving cell/ PCell includes discTxResourcesinter Freq which is set
to acquireS-FromCarrier; and

2> if schedulinglnfoList of the cell on the concerned frequency indicates that SystemlnformationBlockTypel9 is
present and the UE does not have stored a valid version of this system information block:

3> acquire Systemlnfor mationBlockTypel!;

1> if the UEisaNB-loT UE and if ab-Enabled included in Master | nfor mationBlock-NB/ Master | nfor mationBl ock-
TDD-NB is set to TRUE:

2> not initiate the RRC connection establishment/resume procedure for all access causes except mobile
terminating calls until the UE has acquired the Systeml nfor mationBlockTypel4-NB;

1> if the UE is capable of V2X sidelink communication and is configured by upper layersto receive or transmit
V2X sidelink communication on a frequency:

2> if schedulinglnfoList on the serving cell/PCell indicates that Systeml nfor mationBlockType21 is present and
the UE does not have stored valid version of this system information block:

3> acquire Systeml nformationBlockType21 from serving cell/PCell;

2> if schedulinglnfoList on the serving cell/PCell indicates that Systeml nfor mationBlockType26 is present and
the UE does not have stored valid version of this system information block;

3> acquire Systeml nformationBlockType26 from serving cell/PCell;

1> if the UE is capable of V2X sidelink communication and is configured by upper layersto receive V2X sidelink
communication on afreguency, which is not primary frequency:
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2> if neither Systeml nformationBlockType21 nor Systeml nformationBlockType26 of the serving cell/ PCell
provide reception resource pool for V2X sidelink communication for the concerned frequency; and

2> if the cell used for V2X sidelink communication on the concerned frequency meets the S-criteria as defined
in TS 36.304 [4]:

3> if schedulinglnfoList on the concerned frequency indicates that Systeml nformationBlockType21 is present
and the UE does not have stored a valid version of this system information block:

4> acquire SystemlnformationBlockType21 from the concerned frequency;

3> if schedulinglnfoList on the concerned frequency indicates that Systeml nformationBlockType26 is present
and the UE does not have stored avalid version of this system information block:

4> acquire Systeml nformationBlockType26 from the concerned frequency;

1> if the UE is capable of V2X sidelink communication and is configured by upper layers to transmit V2X sidelink
communication on afrequency, which is not primary frequency and is not included in v2x-Inter FreginfoList in
Systeml nformationBlockType21 nor Systeml nformationBlockType26 of the serving cell/PCell:

2> if the cell used for V2X sidelink communication on the concerned frequency meets the S-criteria as defined
in TS 36.304 [4]:

3> if schedulinglnfoList on the concerned frequency indicates that Systeml nformationBlockType21 is present
and the UE does not have stored a valid version of this system information block:

4> acquire SystemlnformationBlockType21 from the concerned frequency;

3> if schedulinglnfoList on the concerned frequency indicates that Systeml nformationBlockType26 is present
and the UE does not have stored avalid version of this system information block:

4> acquire SystemlnformationBlockType26 from the concerned frequency;
1> if the NB-loT UE supports NPRACH resources using preamble format 2:

2> if schedulinglnfoList indicates that Systeml nfor mationBlockType23-NB is present and the UE does not have
stored avalid version of this system information block:

3> acquire Systeml nformationBlockType23-NB;
1> following a request from positioning upper layers:
2> acquire Systeml nformationBlockPos, as defined in 5.2.3;

The UE may apply the received SIBs or posSIBs immediately, i.e. the UE does not need to delay using a SIB or posSIB
until all SI messages have been received. The UE may delay applying the received SIBs until completing lower layer
procedures associated with areceived or a UE originated RRC message, e.g. an ongoing random access procedure.

NOTE 6: While attempting to acquire a particular SIB/posSIB, if the UE detects from schedulingl nfoList/
posSchedulinglnfoList that it is no longer present, the UE should stop trying to acquire the particular SIB/
posSIB.

5.2.25 Essential system information missing
The UE shall:
1> if in RRC_IDLE, RRC_INACTIVE or in RRC_CONNECTED while T311 is running:

2> if the UE is unable to acquire the Master I nfor mationBlock (Master | nfor mationBlock-NB/
Master I nformationBlock-TDD-NB in NB-10T); or

2> if the UE is neither aBL UE nor in CE nor in NB-l1oT and the UE is unable to acquire the
SysteminformationBlockTypel; or

2> if the BL UE or UE in CE is unable to acquire Systeml nformationBlockTypel-BR or
SysteminformationBlockTypel-BR is not scheduled; or
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2> if the NB-10T UE is unable to acquire the Systeml nfor mationBlockTypel-NB:

3> consider the cell as barred in accordance with TS 36.304 [4]; and

3> perform barring asif intraFregReselection is set to allowed, and asiif the csg-Indication is set to FALSE;
2> else

3> if the UE is unable to acquire the Systeml nformationBlockType2 (or Systeml nformationBlockType2-NB in
NB-I0T) and for NB-10T, Systeml nformationBlockType22-NB if scheduled; or

3> if SystemlnformationBlockType25 is broadcast and if the UE is connected to 5GC and is unable to acquire
the Systemlnfor mationBlockType25:

4> treat the cell as barred in accordance with TS 36.304 [4];

5.2.2.6 Actions upon reception of the MasterInformationBlock message
Upon receiving the Master | nfor mationBlock message the UE shall:
1> apply the radio resource configuration included in the phich-Config;
1> if the UE isin RRC_IDLE or if the UE isin RRC_CONNECTED while T311 is running:
2> if the UE has no valid system information stored according to 5.2.2.3 for the concerned cell:

3> apply the received value of dI-Bandwidth to the ul-Bandwidth until SystemlnformationBlockType2 is
received;

Upon receiving the Master I nformationBlock-NB or Master | nformationBlock-TDD-NB message the UE shall:
1> apply the radio resource configuration included in accordance with the operationModel nfo.

No UE requirements related to the contents of Master I nformationBlock-MBMS apply other than those specified
elsewhere e.g. within procedures using the concerned system information, and/ or within the corresponding field
descriptions.

5.2.2.7 Actions upon reception of the SysteminformationBlockTypel message

Upon receiving the Systeml nformationBlockTypel or Systeml nformationBlockTypel-BR either via broadcast or via
dedicated signalling, the UE shall:

1> if the upper layersindicate the selected core network type as 5GC:

2> if the cell AccessRel atedInfoList-5GC contains an entry with the plmn-Identity or plmn-Index of the selected
PLMN:

3> in the remainder of the procedures use plmn-ldentityList, trackingAreaCode, and cellldentity for the cell
asreceived in the corresponding cell AccessRel atedI nfolist-5GC containing the selected PLMN;

1> elseif the cell AccessRel atedinfolist contains an entry with the PLMN-Identity of the selected PLMN:

2> inthe remainder of the procedures use plmn-ldentityList, trackingAreaCode, and cellldentity for the cell as
received in the corresponding cell AccessRel atedinfoList containing the selected PLMN;

1> if in RRC_IDLE or in RRC_CONNECTED while T311 is running; and

1> if the UE isa category O UE according to TS 36.306 [5]; and

1> if categoryOAllowed is not included in Systeml nformationBlockTypel:
2> consider the cell as barred in accordance with TS 36.304 [4];

1> if in RRC_CONNECTED while T311 is not running, and the UE supports multi-band cells as defined by bit 31
in featureGroupl ndicators:
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2> disregard the freqBandindicator and multiBandInfoLigt, if received, whilein RRC_CONNECTED;
2> forward the cellldentity to upper layers,
2> forward the trackingAreaCode to upper layers;

1> else:

2> if the frequency band indicated in the freqBandIndicator is part of the frequency bands supported by the UE
and it is not a downlink only band; or

2> if the UE supports multiBandlnfoList, and if one or more of the frequency bands indicated in the
multiBandl nfoList are part of the frequency bands supported by the UE and they are not downlink only
bands:

3> forward the cellldentity to upper layers,
3> forward the trackingAreaCode to upper layers;
3> forward the PLMN identity to upper layers,

3> if in RRC_INACTIVE and the forwarded information does not trigger message transmission by upper
layers:

4> if the serving cell does not belong to the configured ran-NotificationAreal nfo:
5> initiate an RNA update as specified in 5.3.17.2;
3> forward the ims-EmergencySupport to upper layers, if present;
3> forward the eCallOverlMS-Support to upper layers, if present;
3> if the UE is capable of 5G NAS:
4> forward the ims-EmergencySupport5GC to upper layers, if present;
4> forward the eCallOverIMS-Support5GC to upper layers, if present;

3> if, for the frequency band selected by the UE (from fregBandindicator or multiBandinfoList), the
fregBandl nfo or the multiBandInfoList-v10j0 is present and the UE capable of multiNS-Pmax supports at
|east one additional SpectrumEmission in the NS-PmaxList within the freqBandInfo or multiBandlnfoL.ist-
v10j0:

4> apply the first listed additional SpectrumEmission which it supports among the valuesincluded in NS
PmaxList within fregBandinfo or multiBandinfolist-v10j0;

4> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission within
NS-PmaxList:

5> apply the additional Pmax;
4> else
5> apply the p-Max;
3> else
4> apply the additional SpectrumEmission in Systeml nformationBlockType2 and the p-Max;
2> else:
3> consider the cell as barred in accordance with TS 36.304 [4]; and

3> perform barring as if intraFregReselection is set to notAllowed, and asif the csg-Indication is set to
FALSE;

Upon receiving the Systeml nformationBlockTypel-NB, the UE shall:
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1> if the frequency band indicated in the fregBandindicator is part of the frequency bands supported by the UE; or

1> if one or more of the frequency bands indicated in the multiBandinfoList are part of the frequency bands
supported by the UE:

2> forward the cellldentity to upper layers,
2> forward the trackingAreaCode to upper layers;
2> if attachWithoutPDN-Connectivity is received for the selected PLMN:
3> forward the attachWithoutPDN-Connectivity to upper layers;
2> else
3> indicate to upper layers that attachWithoutPDN-Connectivity is not present;

2> if, for the frequency band selected by the UE (from freqBandIndicator or multiBandlInfoList), the
fregBandinfo is present and the UE capable of multiNS-Pmax supports at least one
additional SpectrumEmission in the NS-PmaxList within the freqBandl nfo:

3> apply the first listed additional SpectrumEmission which it supports among the values included in NS
PmaxList within fregBandI nfo;

3> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission within NS-
PmaxList:

4> apply the additional Pmax;
3> ese
4> apply the p-Max;
2> else
3> apply the additional SpectrumEmission in Systeml nformationBlockType2-NB and the p-Max;
1> dse
2> consider the cell as barred in accordance with TS 36.304 [4]; and
2> perform barring asif intraFregReselection is set to notAllowed.

No UE requirements related to the contents of Systeml nformationBlockTypel-MBMS apply other than those specified
elsewhere e.g. within procedures using the concerned system information, and/ or within the corresponding field
descriptions.

5.2.2.8 Actions upon reception of SystemInformation messages

No UE requirements related to the contents of the Systeml nformation messages apply other than those specified
elsewhere e.g. within procedures using the concerned system information, and/ or within the corresponding field
descriptions.

5.2.2.9 Actions upon reception of SysteminformationBlockType2
Upon receiving Systeml nformationBlockType2, the UE shall:

1> apply the configuration included in the radioResour ceConfigCommon;

1> if in RRC_INACTIVE:

2> apply the shortest of the ran-PagingCycle (if configured), the (UE specific) paging cycle (if indicated by
upper layers), and the defaultPagingCycle included in the radi oResourceConfigCommon;

1> elseif upper layersindicate that a (UE specific) paging cycle is configured:
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2> apply the shortest of the (UE specific) paging cycle and the defaultPagingCycle included in the
radioResourceConfigCommon;
1> if the mbsfn-SubframeConfigList isincluded:

2> consider that DL assignments may occur in the MBSFN subframes indicated in the mbsfn-
SubframeConfigList under the conditions specified in TS 36.213 [23], clause 7.1;

1> apply the specified PCCH configuration defined in 9.1.1.3;
1> not apply the timeAlignmentTimer Common;

1> if in RRC_CONNECTED and UE is configured with RLF timers and constants val ues received within rlf-
TimersAndConstants:

2> not update its values of the timers and constants in ue-TimersAndConstants except for the value of timer
T300;

1> if in RRC_CONNECTED while T311 is not running; and the UE supports multi-band cells as defined by bit 31
in featureGroupl ndicators or multipleNS-Pmax:

2> disregard the additional SpectrumEmission and ul-CarrierFreq, if received, whilein RRC_CONNECTED;
1> if attachWithoutPDN-Connectivity is received for the selected PLMN:

2> forward attachWithoutPDN-Connectivity to upper layers;
1> else:

2> indicate to upper layers that attachWithoutPDN-Connectivity is not present;
1> if cp-CloT-EPS-Optimisation is received for the selected PLMN:

2> forward cp-CloT-EPS-Optimisation to upper layers,
1> else

2> indicate to upper layers that cp-CloT-EPS-Optimisation is not present;
1> if up-CloT-EPS-Optimisation is received for the selected PLMN:

2> forward up-CloT-EPS-Optimisation to upper layers;
1> dse

2> indicate to upper layers that up-CloT-EPS-Optimisation is not present;

1> to upper layers either forward upperLayerIndication, if present for the selected PLMN, or otherwise indicate
absence of thisfield;

NOTE: upperlLayerindication isan indication to upper layers that the UE has entered a coverage area that offers 5G
capabilities.

Upon receiving Systeml nformationBlockType2-NB, the UE shall:
1> apply the configuration included in the radioResour ceConfigCommon;
1> apply the defaultPagingCycle included in the radioResourceConfigCommon;
1> if Systeml nformationBlockType22-NB is schedul ed:
2> read and act on information sent in Systeml nformationBlockType22-NB;
1> apply the specified PCCH configuration defined in 9.1.1.3.

1> if in RRC_CONNECTED and UE is configured with RLF timers and constants values received within rlf-
TimersAndConstants:
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2> not update its values of the timers and constants in ue-TimersAndConstants except for the value of timer
T300;
5.2.2.10 Actions upon reception of SysteminformationBlockType3
Upon receiving Systeml nformationBlockType3, the UE shall:
1> if in RRC_IDLE, the redistributionServinglinfo isincluded and the UE is redistribution capable:
2> perform E-UTRAN inter-frequency redistribution procedure as specified in TS 36.304 [4], clause 5.2.4.10;
1> if in RRC_IDLE, or in RRC_CONNECTED while T311 isrunning:

2> if, for the frequency band selected by the UE (from the procedure in clause 5.2.2.7) to represent the serving
cell's carrier frequency, the freqBandinfo or the multiBandInfoList-v10j0 is present in
Systeml nformationBlockType3 and the UE capable of multiNS-Pmax supports at least one
additional SpectrumEmission in the NS-PmaxList within the freqBandinfo or multiBandl nfoList-v10j0:

3> apply the first listed additional SpectrumEmission which it supports among the values included in NS-
PmaxList within fregBandinfo or multiBandl nfoList-v10j0;

3> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission within NS
PmaxList:

4> apply the additionalPmax;
3> else
4> apply the p-Max;
2> else
3> apply the p-Max;
Upon receiving Systeml nformationBlockType3-NB, the UE shall:
1> if in RRC_IDLE, or in RRC_CONNECTED while T311 isrunning:

2> if, for the frequency band selected by the UE (from the procedure in clause 5.2.2.7) to represent the serving
cell's carrier frequency, the freqBandinfo or the multiBandInfolL.ist is present in
Systeminfor mationBlockType3-NB and the UE capable of multiNS-Pmax supports at least one
additional SpectrumEmission in the NS-PmaxList within the fregBandinfo or the multiBandl nfoList:

3> apply the first listed additional SpectrumEmission which it supports among the values included in NS
PmaxList within fregBandinfo or multiBandinfoList;

3> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission within NS
PmaxList:

4> apply the additional Pmax;
3> ese
4> apply the p-Max;
2> else

3> apply the p-Max;

5.2.2.11 Actions upon reception of SystemInformationBlockType4

No UE requirements related to the contents of this Systeml nformationBlock (Systeml nformationBlockType4 or
Systeml nformationBlockTyped-NB) apply other than those specified elsewhere e.g. within procedures using the
concerned system information, and/ or within the corresponding field descriptions.
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5.2.2.12 Actions upon reception of SysteminformationBlockType5
Upon receiving Systeml nformationBlockType5, the UE shall:
1> if in RRC_IDLE, the redistributionlnter Freginfo isincluded and the UE is redistribution capable:
2> perform E-UTRAN inter-frequency redistribution procedure as specified in TS 36.304 [4], clause 5.2.4.10;
1> if inRRC_IDLE, or in RRC_CONNECTED while T311 isrunning:

2> if the frequency band selected by the UE to represent anon-serving E UTRA carrier frequency isnot a
downlink only band:

3> if, for the selected frequency band, the fregBandinfo or the multiBandinfoList-v10j0 is present and the UE
capable of multiNS-Pmax supports at |east one additional SpectrumEmission in the NS-PmaxList within
fregBandl nfo or multiBandl nfoList-v10j0:

4> apply thefirst listed additional SpectrumEmission which it supports among the valuesincluded in NS
PmaxList within fregBandinfo or multiBandlnfoList-v10j0;

4> if the additional Pmax is present in the same entry of the selected additional SpectrumEmission within
NS-PmaxList:

5> apply the additional Pmax;
4> else:
5> apply the p-Max;
3> else
4> apply the p-Max;

1> if in RRC_IDLE or RRC_INACTIVE and UE has stored VarMeasl dleConfig and the UE is capable of IDLE
mode measurements for CA:

2> if T33Llisrunning and VarMeasl dleConfig does not contain measldleCarrierLisEUTRA received from the
RRCConnectionRelease message:

3> if SIB5 includes the measl dleConfigS B:
4> store or replace the measldieCarrier LisEUTRA of measldleConfigS B within VarMeasl dleConfig;
3> dse
4> remove the measldleCarrierLisEUTRA in VarMeasl dleConfig, if stored;
2> perform idle mode measurements as specified in 5.6.20;
Upon receiving Systeml nformationBlockType5-NB, the UE shall:
1> if in RRC_IDLE, or in RRC_CONNECTED while T311 isrunning:

2> if, for the frequency band selected by the UE (from multiBandInfoList) to represent a non-serving NB-loT
carrier frequency, the freqBandinfo is present and the UE capable of multiNS-Pmax supports at least one
additional SpectrumEmission in the NS-PmaxList within the freqBandi nfo:

3> apply the first listed additional SpectrumEmission which it supports among the values included in NS
PmaxList within fregBandinfo;

3> if the additional Pmax is present in the same entry of the selected additional SpectrumEmission within NS
PmaxList:

4> apply the additional Pmax;
3> else
4> apply the p-Max;
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2> ese

3> apply the p-Max;

5.2.2.13 Actions upon reception of SysteminformationBlockType6

No UE requirements related to the contents of this SystemlnformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
5.2.2.14 Actions upon reception of SysteminformationBlockType7

No UE requirements related to the contents of this Systeml nformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.

5.2.2.15 Actions upon reception of SysteminformationBlockType8
Upon receiving Systeml nformationBlockType8, the UE shall:
1> if sib8-PerPLMN-List isincluded and the UE is capable of network sharing for CDM A 2000:
2> apply the CDMA2000 parameters below corresponding to the RPLMN;
1> if the systemTimel nfo is included:
2> forward the systemTimel nfo to CDMA2000 upper layers;
1> if theUEisin RRC_IDLE and if searchWindowS ze isincluded:
2> forward the searchWindowSize to CDM A2000 upper layers,
1> if parametersHRPD isincluded:

2> forward the preRegistrationlnfoHRPD to CDMA 2000 upper layers only if the UE has not received the
preRegistrationlnffoHRPD within an RRCConnectionReconfiguration message after entering this cell;

2> if the cellResel ectionParametersHRPD is included:
3> forward the neighCellList to the CDMA2000 upper layers,
1> if the parametersIXRTT isincluded:
2> if the csfb-RegistrationParam1XRTT is included:

3> forward the csfb-RegistrationParam1XRTT to the CDMA 2000 upper layers which will use this
information to determine if a CS registration/re-registration towards CDMA2000 1XRTT in the EUTRA
cell isrequired;

2> else
3> indicate to CDMA2000 upper layers that CSFB Registration to CDMA2000 1XRTT is not allowed,;
2> if the longCodeStatel XRTT isincluded:
3> forward the longCodeStatelXRTT to CDMA2000 upper layers,
2> if the cellReselectionParameterSLXRTT is included:
3> forward the neighCellList to the CDMA2000 upper layers,
2> if the csfb-SupportForDualRXUEs is included:
3> forward csfb-SupportFor DualRXUES to the CDM A 2000 upper layers,
2> else
3> forward csfb-SupportFor DualRXUES, with its value set to FALSE, to the CDMA2000 upper layers,
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2> if ac-BarringConfiglXRTT isincluded:

3> forward ac-BarringConfigIXRTT to the CDMA2000 upper layers,
2> if the csfb-Dual RxTxSupport is included:

3> forward csfb-Dual R<TxSupport to the CDMA2000 upper layers;
2> ese

3> forward csfb-Dual R<TxSupport, with its value set to FALSE, to the CDMA2000 upper layers;

5.2.2.16 Actions upon reception of SysteminformationBlockType9
Upon receiving Systeml nformationBlockType9, the UE shall:

1> if hnb-Name isincluded, forward the hnb-Name to upper layers;

5.2.2.17 Actions upon reception of SysteminformationBlockTypel0

Upon receiving Systeml nfor mationBlockTypelO, the UE shall:

1> forward the received warningType, messagel dentifier and serial Number to upper layers;

5.2.2.18 Actions upon reception of SysteminformationBlockTypell

Upon receiving Systeml nformationBlockTypell, the UE shall:

1> if thereis no current value for messagel dentifier and serial Number for SystemlnformationBlockTypell; or

1> if either the received value of messagel dentifier or of serialNumber or of both are different from the current
values of messagel dentifier and serialNumber for SystemlnformationBlockTypell:

2> use the received values of messagel dentifier and serial Number for Systeml nformationBlockTypell as the
current values of messagel dentifier and serial Number for SystemlinformationBlockTypell;

2> discard any previously buffered warningMessageSegment;
2> if al segments of a warning message have been received:
3> assembl e the warning message from the received warningMessageSegment;

3> forward the received warning message, messagel dentifier, serialNumber and dataCodingScheme to upper
layers,;

3> stop reception of SystemlnformationBlockTypell;
3> discard the current values of messagel dentifier and serial Number for Systeml nfor mationBlockTypell;
2> else
3> store the received warningMessageSegment;
3> continue reception of Systeml nformationBlockTypell;
1> elseif all segments of a warning message have been received:
2> assemble the warning message from the received war ningMessageSegment;

2> forward the received compl ete warning message, messagel dentifier, serial Number and dataCodingScheme to
upper layers,

2> stop reception of SystemlnformationBlockTypell;
2> discard the current values of messagel dentifier and serial Number for Systeml nfor mationBlockTypell;

1> else:
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2> store the received warningMessageSegment;
2> continue reception of Systeml nformationBlockTypell;

The UE should discard any stored warningMessageSegment and the current value of messagel dentifier and
serialNumber for SystemlnformationBlockTypell if the complete warning message has not been assembled within a
period of 3 hours.

5.2.2.19 Actions upon reception of SystemInformationBlockTypel2

Upon receiving Systeml nfor mationBlockTypel2, the UE shall:

1> if the Systeml nformationBlockTypel2 contains a compl ete warning message and the compl ete geographical area
coordinates (if any):

2> forward the received warning message, messagel dentifier, serialNumber, dataCodingScheme and the
geographical area coordinates (if any) to upper layers;

2> continue reception of Systeml nformationBlockTypel2;
1> else

2> if the received values of messagel dentifier and serial Number are the same (each value is the same) as a pair
for which a warning message and the geographical area coordinates (if any) are currently being assembled:

3> store the received warningMessageSegment;

3> store the received warningAreaCoor dinatesSegment (if any);

3> if al segments of a warning message and geographical area coordinates (if any) have been received:
4> assemble the warning message from the received warningMessageSegment;

4> assemble the geographical area coordinates from the received warningAreaCoordinatesSegment (if
any);

4> forward the received warning message, messagel dentifier, serialNumber, dataCodingScheme and
geographical area coordinates (if any) to upper layers,

4> stop assembling a warning message and warning area coordinates (if any) for this messagel dentifier
and serial Number and delete al stored information held for it;

3> continue reception of Systeml nformationBlockTypel2;

2> elseif the received values of messagel dentifier and/or serialNumber are not the same as any of the pairs for
which awarning message is currently being assembl ed:

3> dtart assembling a warning message for this messagel dentifier and serial Number pair;

3> start assembling the geographical area coordinates (if any) for this messagel dentifier and serial Number
pair;

3> store the received warningMessageSegment;
3> store the received warningAreaCoordinatesSegment (if any);

3> continue reception of Systeml nformationBlockTypel2;

The UE should discard war ningMessageSegment and war ningAreaCoor dinatesSegment (if any) and the associated
values of messagel dentifier and serialNumber for SystemlnformationBlockTypel?2 if the complete warning message and
the warning area coordinates (if any) have not been assembled within a period of 3 hours.

NOTE: The number of warning messages that a UE can re-assemble simultaneously is a function of UE
implementation.
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5.2.2.20 Actions upon reception of SysteminformationBlockTypel3

No UE requirements related to the contents of this SystemlnformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
5.2.2.21 Actions upon reception of SysteminformationBlockTypel4

No UE requirements related to the contents of this Systeml nformationBlock (Systeml nformationBlockTypel4 or
Systeml nformationBlockTypel4-NB) apply other than those specified el sewhere e.g. within procedures using the
concerned system information, and/ or within the corresponding field descriptions.

5.2.2.22 Actions upon reception of SysteminformationBlockTypel5

No UE requirements related to the contents of this Systeml nformationBlock (Systeml nformationBlockTypel5 or
Systeml nformationBlockTypel5-NB) apply other than those specified el sewhere e.g. within procedures using the
concerned system information, and/ or within the corresponding field descriptions.

5.2.2.23 Actions upon reception of SysteminformationBlockTypel6
Upon receiving Systeml nformationBlockTypel6 with timeReferencel nfo, the UE may perform the related actions as
specified in clause 5.6.1.3.
5.2.2.24 Actions upon reception of SysteminformationBlockTypel7
Upon receiving Systeml nfor mationBlockTypel7, the UE shall:
1> if wlan-OffloadConfigCommon corresponding to the RPLMN isincluded:
2> if the UE is not configured with rclwi-Configuration with command set to steer TOWLAN:
3> apply the wlan-1d-List corresponding to the RPLMN;
2> if not configured with the wlan-OffloadConfigDedi cated:

3> apply the wlan-OffloadConfigCommon corresponding to the RPLMN;

5.2.2.25 Actions upon reception of SysteminformationBlockTypel8
Upon receiving Systeml nformationBlockTypel8, the UE shall:
1> if SystemlnformationBlockTypel8 message includes the commConfig:
2> if configured to receive sidelink communication:

3> from the next SC period, as defined by sc-Period, use the resource pool indicated by commRxPool for
sidelink communication monitoring, as specified in 5.10.3;

2> if configured to transmit sidelink communication:

3> from the next SC period, as defined by sc-Period, use the resource pool indicated by
commTxPool Normal Common, commTxPool Normal CommonExt or by commTxPool Exceptional for
sidelink communication transmission, as specified in 5.10.4;
5.2.2.26 Actions upon reception of SysteminformationBlockTypel9
Upon receiving Systeml nformationBlockTypel9, the UE shall:
1> if SystemlnformationBlockTypel9 message includes the discConfig or discConfigPS.

2> from the next discovery period, as defined by discPeriod, use the resources indicated by discRxPoal,
discRxResourceslnter Freq or discRxPoolPSfor sidelink discovery monitoring, as specified in 5.10.5;
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2> if SystemlnformationBlockTypel9 message includes the discTxPool Common or discTxPool PS-Common; and
the UE isin RRC_IDLE:

3> from the next discovery period, as defined by discPeriod, use the resources indicated by
discTxPoolCommon or discTxPool PS-Common for sidelink discovery announcement, as specified in
5.10.6;

2> if the Systeml nformationBlockTypel9 message includes the discTxPowerInfo:

3> use the power information included in discTxPowerInfo for sidelink discovery transmission on the
serving frequency, as specified in TS 36.213 [23];

1> if SystemlnformationBlockTypel9 message includes the discConfigRelay:
2> if the Systeml nformationBlockTypel9 message includes the txPower | nfo:
3> use the power information included in txPowerInfo for sidelink discovery transmission on the
corresponding non-serving frequency, as specified in TS 36.213 [23];
5.2.2.27 Actions upon reception of SysteminformationBlockType20

No UE requirements related to the contents of this Systeml nformationBlock (Systeml nformationBlockType20 or
Systeml nformationBlockType20-NB) apply other than those specified el sewhere e.g. within procedures using the
concerned system information, and/ or within the corresponding field descriptions.

5.2.2.28 Actions upon reception of SysteminformationBlockType21
Upon receiving Systeml nformationBlockType21, the UE shall:
1> if SystemlnformationBlockType21 message includes sl-V2X-ConfigCommon:
2> if configured to receive V2X sidelink communication:

3> use the resource pool indicated by v2x-CommRxPool in d-V2X-ConfigCommon for V2X sidelink
communication monitoring, as specified in 5.10.12;

2> if configured to transmit V2X sidelink communication:

3> use the resource pool indicated by v2x-CommTxPool Nor mal Common, p2x-CommTxPool Nor mal Common,
v2x-CommTxPoolNormal, p2x-CommTxPoolNormal or by v2x-CommTxPool Exceptional for V2X
sidelink communication transmission, as specified in 5.10.13;

3> perform CBR measurement on the transmission resource pool(s) indicated by v2x-
CommTxPool Normal Common, v2x-CommTxPoolNormal and v2x-CommTxPool Exceptional for V2X
sidelink communication transmission, as specified in 5.5.3;

5.2.2.29 Actions upon reception of SystemIinformationBlockType22-NB

No UE requirements related to the contents of this SystemlnformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.

5.2.2.30 Actions upon reception of SystemInformationBlockType23-NB

No UE requirements related to the contents of this Systeml nformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.

5.2.2.31 Actions upon reception of SysteminformationBlockType24

No UE requirements related to the contents of this SystemlnformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
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5.2.2.32 Actions upon reception of SysteminformationBlockType25
No UE requirements related to the contents of this SystemlnformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
5.2.2.33 Actions upon reception of SysteminformationBlockType26
Upon receiving Systeml nfor mationBlockType26, the UE shall:

1> if configured to receive V2X sidelink communication:

2> use the resource pool indicated by v2x-CommRxPool for V2X sidelink communication monitoring, as
specified in 5.10.12;

1> if configured to transmit V2X sidelink communication:

2> use the resource pool indicated by v2x-CommTxPoolNormal, p2x-CommTxPoolNormal or by v2x-
CommTxPool Exceptional for V2X sidelink communication transmission, as specified in 5.10.13;

2> perform CBR measurement on the transmission resource pool(s) indicated by v2x-CommTxPool Normal and
v2x-CommTxPool Exceptional for V2X sidelink communication transmission, as specified in 5.5.3;
5.2.2.34 Actions upon reception of SysteminformationBlockPos

No UE requirements related to the contents of the Systeml nfor mationBlockPos apply other than those specified
elsewhere e.g. within TS 36.355 [54], and/or within the corresponding field descriptions.

5.2.3  Acquisition of an SI message
When acquiring an SI message, the UE shall:
1> determine the start of the SI-window for the concerned SI message as follows:

2> if the concerned SI message is configured in the schedulinglnfoList, schedulinglnfoListExt (if present) or if
the concerned SI message is configured in the posSchedulinglnfoList and si-posOffset is not configured;

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the
concatenated list of SI messages configured by schedulinglnfoList, schedulinglnfoListExt (if present) and
posSchedulinglnfoList in Systeml nformationBlockTypel;

3> determine the integer value x = (n — 1)*w, where w is the si-WindowLength;

3> the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(X/10), where T is the si-Periodicity or the posS-Periodicity of the concerned SI message;

2> elseif the concerned Sl message is configured by the posSchedulinglnfoList and si-posOffset is configured
determine the start of the SI-window for the concerned SI message as follows:

3> determine the number m which corresponds to the number of SI messages with an associated si-
Periodicity of 8 radio frames (80 ms), configured by schedulinglnfoList and schedulinglnfoListExt (if
present) in Systeml nformationBlockTypel,;

3> for the concerned Sl message, determine the number n which corresponds to the order of entry in the list
of Sl messages configured by posSchedulinglnfoList in Systeml nfor mationBlockTypel;

3> determine the integer value x = m*w + (n — 1)*w, where w is the si-WindowLength

3> the Sl-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(x/10) + 8, where T is the posSl-Periodicity of the concerned SI message;

NOTE: E-UTRAN should configure an SI-window of 1 msonly if all Sls are scheduled before subframe #5 in
radio frames for which SFN mod 2 = 0.
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1> receive DL-SCH using the SI-RNTI from the start of the Sl-window and continue until the end of the SI-window
whose absolute length in time is given by si-WindowLength, or until the SI message was received, excluding the
following subframes:

2> subframe #5 in radio frames for which SFN mod 2 = 0;
2> any MBSFN subframes;
2> any uplink subframesin TDD;

1> if the SI message was not received by the end of the Sl-window, repeat reception at the next Sl-window occasion
for the concerned SI message;

5.2.3a Acquisition of an SI message by BL UE or UE in CE or a NB-loT UE
When acquiring an SI message, the BL UE or UE in CE or NB-1oT UE shall:
1> determine the start of the SI-window for the concerned SI message as follows:

2> if the concerned SI message is configured in the schedulinginfoList, schedulinglnfoListExt (if present) or if
the concerned SI message is configured in the posSchedulinglnfoList and si-posOffset is not configured;

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the
concatenated list of SI messages configured by schedulinglnfoList, schedulinglnfoListExt (if present) in
Systeminfor mationBlockTypel-BR (or Systeml nformationBlockTypel-NB in NB-l1oT) and
posSchedulinglnfoList in Systeml nformationBlockTypel-BR;

3> determine the integer value x = (n — 1)*w, where w is the si-WindowLength-BR (or si-WindowLength in
NB-l10T);

3> if the UE isaNB-loT UE:

4> the Sl-window starts at the subframe #0 in the radio frame for which (H-SFN * 1024 + SFN) mod T =
FLOOR(x/10) + Offset, where T is the si-Periodicity of the concerned SI message and, Offset isthe
offset of the start of the SI-Window (si-RadioFrameOffset);

3> dse

4> the Sl-window starts at the subframe #0 in the radio frame for which SFN mod T = FLOOR(x/10),
where T isthe si-Periodicity or the posS-Periodicity of the concerned SI message;

2> elseif the concerned Sl message is configured by the posSchedulinglnfoList and si-posOffset is configured
determine the start of the SI-window for the concerned SI message as follows:

3> determine the number m which corresponds to the number of SI messages with an associated si-
Periodicity of 8 radio frames (80 ms), configured by schedulinglnfoList and schedulinglnfoListExt (if
present) in Systeml nformationBlockTypel-BR;

3> for the concerned Sl message, determine the number n which corresponds to the order of entry in the list
of Sl messages configured by posSchedulinglnfoList in Systeml nfor mationBlockTypel-BR;

3> determine the integer value x = m*w + (n — 1)*w, where w is the si-WindowLength-BR;

3> the SI-window starts at the subframe #0 in the radio frame for which SFN mod T = FLOOR(x/10) + 8,
where T is the posS -Periodicity of the concerned SI message;

1> if the UEisaNB-loT UE:

2> receive and accumulate SI message transmissions on DL-SCH from the start of the SI-window and continue
until the end of the SI-window whose absolute length in time is given by si-WindowLength, starting from the
radio frames as provided in si-RepetitionPattern and in subframes as provided in downlinkBitmap, or until
successful decoding of the accumulated SI message transmissions excluding the subframes used for
transmission of NPSS, NSSS, Master | nfor mationBlock-NB/ Master I nfor mationBlock-TDD-NB and
Systeml nformationBlockTypel-NB. If there are not enough subframes for one SI message transmission in the
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radio frames as provided in si-RepetitionPattern, the UE shall continue to receive the SI message
transmission in the radio frames following the radio frame indicated in si-RepetitionPattern;

1> ese

2> receive and accumulate SI message transmissions on DL-SCH on narrowband provided by si-Narrowband,
from the start of the SI-window and continue until the end of the SI-window whose absolute length intime is
given by si-WindowLength-BR, only in radio frames as provided in si-RepetitionPattern and subframes as
provided in fdd-DownlinkOr TddSubframeBitmapBR in bandwidthReducedAccessRel atedI nfo, or until
successful decoding of the accumulated SI message transmissions;

1> if the SI message was not possible to decode from the accumulated SI message transmissions by the end of the
Sl-window, continue reception and accumulation of Sl message transmissions on DL-SCH in the next SI-
window occasion for the concerned SI message;

5.2.3b  Acquisition of an SI message from MBMS-dedicated cell
When acquiring an SI message, the UE shall:

1> determine the start of the SI-window for the concerned SI message as follows:

2> for the concerned SI message, determine the number n which corresponds to the order of entry in thelist of
Sl messages configured by schedulinglnfoList in Systeml nformationBlockTypel-MBMS,

2> determine the integer value x = (n — 1)*w, where w is the si-WindowLength;

2> the SI-window starts always at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod
T = FLOOR(x/10), where T is the si-Periodicity of the concerned SI message;

1> receive DL-SCH using SI-RNTI with value in accordance with 36.321 [6] from the start of the Sl-window and
continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the
Sl message was received, excluding the following subframes:

2> any MBSFN subframes;

1> if the SI message was not received by the end of the Sl-window, repeat reception at the next Sl-window occasion
for the concerned SI message;

5.3 Connection control

531 Introduction

53.1.1 RRC connection control

RRC connection establishment involves the establishment of SRB1. Except for EDT, E-UTRAN completes RRC
connection establishment prior to completing the establishment of the S1 connection, i.e. prior to receiving the UE
context information from the EPC. Consequently, AS security is not activated during the initial phase of the RRC
connection. During thisinitial phase of the RRC connection, the E-UTRAN may configure the UE to perform
measurement reporting, but the UE only sends the corresponding measurement reports after successful security
activation. However, the UE only accepts a handover message when security has been activated.

NOTE 1: In casethe serving frequency broadcasts multiple overlapping bands, E-UTRAN can only configure
measurements after having obtained the UE capabilities, as the measurement configuration needs to be set
according to the band selected by the UE.

Upon receiving the UE context from the EPC, E-UTRAN activates security (both ciphering and integrity protection)
using theinitial security activation procedure. The RRC messages to activate security (command and successful
response) are integrity protected, while ciphering is started only after completion of the procedure. That is, the response
to the message used to activate security is not ciphered, while the subsequent messages (e.g. used to establish SRB2 and
DRBs) are both integrity protected and ciphered.
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After having initiated the initial security activation procedure, E-UTRAN initiates the establishment of SRB2 and
DRBs, i.e. E-FUTRAN may do this prior to receiving the confirmation of theinitial security activation from the UE. In
any case, E-UTRAN will apply both ciphering and integrity protection for the RRC connection reconfiguration
messages used to establish SRB2 and DRBs. E-UTRAN should release the RRC connection if theinitial security
activation and/ or the radio bearer establishment fails (i.e. security activation and DRB establishment are triggered by a
joint S1-procedure, which does not support partial success).

For SRB2 and DRBSs, security is aways activated from the start, i.e. the E-UTRAN does not establish these bearers
prior to activating security.

For some radio configuration fields, a critical extension has been defined. A switch from the original version of the field
to the critically extended version is allowed using any connection reconfiguration. The UE reverts to the origina
version of some critically extended fields upon handover and re-establishment as specified elsewhere in this
specification. Otherwise, switching a field from the critically extended version to the original version is only possible
using the handover or re-establishment procedure with the full configuration option. This also applies for fields that are
critically extended within arelease (i.e. original and extended version defined in same release).

After having initiated the initial security activation procedure, E-UTRAN may configure a UE that supports CA, with
one or more SCellsin addition to the PCell that wasinitially configured during connection establishment. The PCell is
used to provide the security inputs and upper layer system information (i.e. the NAS mobility information e.g. TAI).
SCells are used to provide additional downlink and optionally uplink radio resources. When not configured with any
kind of DC, al SCellsthe UE is configured with, if any, are part of the MCG.

When configured with DC, some of the SCells are part of a SCG. In this case, user data carried by a DRB may either be
transferred viaMCG (i.e. MCG-DRB), via SCG (SCG-DRB) or viaboth MCG and SCG in DL while E-UTRAN
configures the CG used in UL (split DRB). An RRC connection reconfiguration message may be used to change the
DRB type from MCG-DRB to SCG-DRB or to split DRB, aswell as from SCG-DRB or split DRB to MCG-DRB.

DC employs SCG change, which is a synchronous SCG reconfiguration procedure (i.e. involving RA to the PSCell)
including reset/ re-establishment of layer 2 and, if SCG DRBs are configured, refresh of security. The procedureis used
in anumber of different scenarios e.g. SCG establishment, PSCell change, Key refresh, change of DRB type. The UE
performs the SCG change related actions upon receiving an RRCConnectionReconfiguration message including
mobilityControlInfoSCG, see 5.3.10.10.

In case of MR-DC, the cells of one CG use another RAT, namely NR. The configuration of an NR CG is specified in
TS 38.331[82]. When configured with MR-DC, user data carried by a DRB may either be transferred viaMCG, viaNR
SCG or viaboth MCG and NR SCG. Also RRC signalling carried by a SRB may either be transferred viaMCG or via
both MCG and NR SCG. When DRBs and SRBs are configured with transmission via both MCG and SCG, duplication
may be used in both DL and UL.

Change to NR PDCP or vice versa, that in case of EN-DC may be done for both SRBs and DRBs, can be performed
using an RRCConnectionReconfiguration message including the mobilityControlInfo (handover) by release and addition
of the concerned RB (for DRBS) or of the concerned PDCP entity (for SRBs). The same
RRCConnectionReconfiguration message may be used to make changes regarding the CG(s) used for transmission. For
SRB1, change from E-UTRA PDCP to NR PDCP type may, before initial security activation, also be performed using
an RRCConnectionReconfiguration message not including the mobilityControllnfo.

In case of (NG)EN-DC, there are three types of NR SCG reconfigurations:

- Reconfiguration with sync and key changei.e. a procedure involving RA to the PSCell, including NR MAC
reset, re-establishment of NR RLC and NR PDCP and refresh of NR SCG security; and

- Reconfiguration with sync but without key changei.e. a procedure involving RA to the PSCell, including NR
MAC reset and NR RL C re-establishment and PDCP data recovery (for AM DRB); and

- Regular NR SCG reconfiguration neither involving refresh of NR SCG security, nor RA to the PSCell, NR MAC
reset or NR RLC re-establishment;

The network is only required to use the NR SCG reconfiguration with sync and key change in case the NR SCG
security key changes (i.e. handover, change of SNs, SSKgNB refresh). Further details are specifiedinNRRRC TS
38.331[82].
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NOTE 2: In case of MR-DC, E-UTRA RRC configuration parameters should only affect E-UTRA operation. E.g.,
s-Measure only affects measurements configured by parameters defined in this specification. Should an
E-UTRA RRC configuration change require a change of NR RRC configuration, the network should
indicate such NR change by NR RRC signalling. E.g. a specific indication is used to trigger RLC re-
establishment upon reconfigurations changing the CG(s) used for transmission (in DL or UL) that
otherwise would only involve NR RRC signalling.

In this release of the specification, change between DC and MR-DC as well as change between DC and E-UTRA
configured with SN terminated DRB without SCG are not supported (i.e. neither the direct reconfiguration nor specific
measurement events). Likewise, the direct transition between (NG)EN-DC and NR DC or NE-DC is not supported in
this release of the specification.

The release of the RRC connection normally isinitiated by E-UTRAN. The procedure may be used to re-direct the UE
to an E-UTRA frequency or an inter-RAT carrier frequency. Only in exceptional cases, as specified within this
specification, TS 36.300 [9], TS 36.304 [4] or TS 24.301 [35], may the UE abort the RRC connection, i.e. move to
RRC_IDLE without notifying E-UTRAN.

The suspension of the RRC connection isinitiated by E-UTRAN. When the RRC connection is suspended, the UE
stores the UE AS context and the resumel dentity, and transitionsto RRC_IDLE state. The RRC message to suspend the
RRC connection isintegrity protected and ciphered. Suspension can only be performed when at least 1 DRB is
successfully established.

The resumption of a suspended RRC connection isinitiated by upper layers when the UE has a stored UE A S context,
RRC connection resume is permitted by E-UTRAN and the UE needs to transit from RRC_IDLE state to
RRC_CONNECTED state. When the RRC connection is resumed, RRC configures the UE according to the RRC
connection resume procedure based on the stored UE AS context and any RRC configuration received from E-UTRAN.
The RRC connection resume procedure re-activates security and re-establishes SRB(s) and DRB(s). The request to
resume the RRC connection includes the resumel dentity. The request is not ciphered, but protected with a message
authentication code.

In response to a request to resume the RRC connection, E-UTRAN may resume the suspended RRC connection, reject
the request to resume and instruct the UE to either keep or discard the stored context, or setup a new RRC connection.

In case of CP-EDT, the data are appended in the RRCEarlyDataRequest and RRCEarlyDataCompl ete messages, if
available, and sent over SRBO. In case of UP-EDT, security is re-activated prior to transmission of RRC message using
the nextHopChainingCount provided in the RRCConnectionRel ease message with suspend indication during the
preceding suspend procedure and the radio bearers are re-established. The uplink data are transmitted ciphered on
DTCH multiplexed with the RRCConnectionResumeRequest message on CCCH. In the downlink, the data, if available,
are transmitted on DTCH multiplexed with the RRCConnectionRel ease message on DCCH. In response to a request for
EDT, E-UTRAN may also choose to establish or resume the RRC connection.

A UE in RRC_CONNECTED enters RRC_INACTIVE when the network indicates RRC connection suspension in
RRCConnectionRelease message. When entering RRC_INACTIVE, the UE stores the UE Inactive AS context and any
RRC configuration received from the network.

The resumption of an RRC connection from RRC_INACTIVE isinitiated by upper layers when the UE needs to transit
from RRC_INACTIVE state to RRC_CONNECTED state or by RRC layer for, e.g. RNAU or reception of RAN
paging. When the RRC connection is resumed, network configures the UE according to the RRC connection resume
procedure based on the stored UE Inactive AS context and any RRC configuration received from the network. The RRC
connection resume procedure re-activates security and re-establishes SRB(s) and DRB(S).

In response to a request to resume the RRC connection from RRC_INACTIVE, the network may resume the suspended
RRC connection and UE entersto RRC_CONNECTED, or reject the request to resume using RRC message without
security protection and send UE to RRC_INACTIVE with wait time, or directly re-suspend the RRC connection and
send UE to RRC_INACTIVE, or directly release the RRC connection and send UE to RRC_IDLE, or instruct the UE to
initiate NAS level recovery.

5.3.1.2 Security

AS security comprises of the integrity protection of RRC signalling (SRBs) as well as the ciphering of RRC signalling
(SRBs) and user data (DRBs).

RRC handles the configuration of the security parameters which are part of the AS configuration: the integrity
protection algorithm, the ciphering algorithm and two parameters, namely the keyChangel ndicator and the
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nextHopChainingCount, which are used by the UE to determine the AS security keys upon handover, connection re-
establishment, connection resume and/ or UP-EDT.

The integrity protection algorithm is common for signalling radio bearers SRB1, SRB2 and SRB4. When configured
with MCG only, the ciphering algorithm is common for all radio bearers (i.e. SRB1, SRB2, SRB4 and DRBS). Neither
integrity protection nor ciphering applies for SRBO.

RRC integrity and ciphering are always activated together, i.e. in one message/ procedure. RRC integrity and ciphering
are never de-activated. However, it is possible to switch to a'NULL' ciphering agorithm (ee20).

The'NULL" integrity protection algorithm (eia0) is used only for the UE in limited service mode, as specifiedin TS
33.401 [32]. In case the 'NULL" integrity protection algorithm is used, 'NULL' ciphering algorithm is a so used.

NOTE 1. Lower layers discard RRC messages for which the integrity check has failed and indicate the integrity
verification check failure to RRC.

The AS applies three different security keys. one for the integrity protection of RRC signalling (Krrcint), one for the
ciphering of RRC signalling (Krrcenc) @nd one for the ciphering of user data (Kupenc). All three AS keys are derived
from the Keng key. The Keng is based on the Kasue key for E-UTRA/EPC, or Kauefor E-UTRA/SGC, whichis handled
by upper layers.

Upon connection establishment new AS keys are derived. No AS-parameters are exchanged to serve as inputs for the
derivation of the new AS keys at connection establishment.

The integrity and ciphering of the RRC message used to perform handover is based on the security configuration used
prior to the handover and is performed by the source eNB.

The integrity and ciphering algorithms can only be changed upon handover. The four AS keys (Keng, Krreint, Krrcenc
and Kypenc) Change upon every handover, connection re-establishment, connection resume and UP-EDT. The
keyChangel ndicator is used upon handover and indicates whether the UE should use the keys associated with the Kasve
key for E-UTRA/EPC, or Kawur for E-UTRA/5GC, taken into use with the latest successful NAS SMC procedure. The
nextHopChainingCount parameter is used upon handover, connection re-establishment, connection resume and UP-
EDT by the UE when deriving the new Keng that is used to generate Krgcint, Krrcenc and Kupenc (See TS 33.401 [32]). An
intra cell handover procedure may be used to change the keysin RRC_CONNECTED.

For each radio bearer an independent counter (COUNT, as specified in TS 36.323 [8] for E-UTRA/EPC, and TS 38.323
[83] for E-UTRA/5GC) is maintained for each direction. For each DRB, the COUNT is used as input for ciphering. For
each SRB, the COUNT is used asinput for both ciphering and integrity protection. It is not allowed to use the same
COUNT value more than once for a given security key. At connection resume the COUNT isreset. As specifiedin TS
33.401 clause 7.2.9.1 [32], the eNB is responsible for avoiding reuse of the COUNT with the same RB identity and with
the same Keng, €.9. due to the transfer of large volumes of data, release and establishment of new RBs, and multiple
termination point changes for RLC-UM bearers, multiple termination point changes for RLC-AM bearer with SN
terminated PDCP re-establishment (COUNT reset) due to SN only full configuration whilst the key stream inputs (i.e.
bearer 1D, security key) at MN have not been updated. In order to avoid such re-use, the eNB may e.g. use different RB
identities for successive RB establishments, trigger an intra cell handover or by triggering atransition from
RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE and then back to RRC_CONNECTED.

In order to limit the signalling overhead, individual messages/ packets include a short sequence number (PDCP SN, as
specified in TS 36.323 [8] for E-UTRA/EPC, and TS 38.323 [83] for E-UTRA/5GC). In addition, an overflow counter
mechanism is used: the hyper frame number (TX_HFN and RX_HFN, as specified in TS 36.323 [8] for E-UTRA/EPC,
and HFN as specified in TS 38.323 [83] for E-UTRA/5GC). The HFN needs to be synchronized between the UE and
the eNB.

For each SRB, the value provided by RRC to lower layers to derive the 5-bit BEARER parameter used as input for
ciphering and for integrity protection is the value of the corresponding srb-Identity with the M SBs padded with zeroes.

With E-UTRA/5GC for a UE not capable of NGEN-DC, the same ciphering algorithm signalled at SMC or handover is
used for all radio bearers. Likewise, the same integrity algorithm signalled at SMC or handover is used for al SRBs.

In case of DC, aseparate Keng is used for SCG-DRBs (S-Keng). Thiskey is derived from the key used for the MCG
(Keng) and an SCG counter that is used to ensure freshness. To refresh the S-Keng €.9. when the COUNT will wrap
around, E-UTRAN employs an SCG change, i.e. an RRCConnectionReconfiguration message including
mobilityControllnfoSCG. When performing handover, while at least one SCG-DRB remains configured, both Keyg and
S-Keng are refreshed. In such case E-UTRAN performs handover with SCG changei.e. an
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RRCConnectionReconfiguration message including both mobilityControlInfo and mobilityControl InfoSCG. The
ciphering algorithm is common for all radio bearers within a CG but may be different between MCG and SCG. The
ciphering algorithm for SCG DRBs can only be changed upon SCG change.

In case of (NG)EN-DC or of SN terminated RB without SCG, the network indicates whether the UE shall use either
Kens Or S-Kgne for aparticular DRB. In case of NE-DC, the network indicates whether the UE shall use either Kgng or
S-Keng for aparticular DRB. S-Kgne/S-Kens is derived from Kens/Kgng as defined in TS 33.501 [86], uses a different
counter (sk-Counter) and is used only for DRBs using NR PDCP. Whenever there is a need to refresh S-Kgne/S-Kens,
e.g. upon change of MN or SN, the NR SCG reconfiguration with sync and key change is used for S-Kgg refresh (see
5.3.1.1) and the RRCConnectionReconfiguration message including mobilityControl InfoSCG is used for S-Keng refresh
(s2e5.3.10.10). E-UTRAN provides a UE configured with (NG)EN-DC with an sk-Counter even when no DRB is setup
using S-Kgng i.€. to facilitate configuration of SRB3. The same ciphering algorithm as signalled by nr-
RadioBearerConfigl and nr-RadioBearer Config2 as defined in TS 38.331 [82] is used for al radio bearers using the
same key (i.e. Keng Or S-Kgng). Likewise, the same integrity algorithm as signalled by nr-RadioBearerConfigl and nr-
RadioBearerConfig2 as defined in TS 38.331 [82] isused for all SRBs using the same key. Although NR RRC uses
different values for the security algorithms than E-UTRA, the actual algorithms are the same in case of (NG)EN-DC
and NE-DC in this version of the specification. Hence, for such algorithms, the security capabilities supported by a UE
are consistent across these RATs. For MR-DC, integrity protection is not enabled for DRBs terminated on eNB or when
the master node is an ng-eNB.

NOTE 2: The network ensures that different values are used for the SCG counter and for the sk-Counter when
deriving S-Kgve and/or S-Keng from the same master key.

5.3.1.2a RN security

For RNs, AS security follows the proceduresin 5.3.1.2. Furthermore, E-UTRAN may configure per DRB whether or
not integrity protection is used. The use of integrity protection may be configured only upon DRB establishment and
reconfigured only upon handover or upon the first reconfiguration following RRC connection re-establishment.

To provide integrity protection on DRBs between the RN and the E-UTRAN, the Kypint key is derived from the Kens

key as described in TS 33.401 [32]. The same integrity protection algorithm used for SRBs also appliesto the DRBs.

The Kupint changes at every handover and RRC connection re-establishment and is based on an updated Keng Which is
derived by taking into account the nextHopChainingCount. The COUNT value maintained for DRB ciphering is aso
used for integrity protection, if the integrity protection is configured for the DRB.

5.3.1.3 Connected mode mobility

In RRC_CONNECTED, the network controls UE mobility, i.e. the network decides when the UE shall connect to
which E-UTRA céll(s), or inter-RAT cell. For network controlled mobility in RRC_CONNECTED, the PCell can be
changed using an RRCConnectionReconfiguration message including the mobilityControlInfo (handover), whereas the
SCell(s) can be changed using the RRCConnectionReconfiguration message either with or without the
mobilityControllnfo.

In DC, an SCG can be established, reconfigured or released by using an RRCConnectionReconfiguration message with
or without the mobilityControlInfo. In case Random Access to the PSCell or initial PUSCH transmission to the PSCell
if rach-SkipSCG is configured is required upon SCG reconfiguration, E-UTRAN employs the SCG change procedure
(i.e. an RRCConnectionReconfiguration message i ncluding the mobilityControl InfoSCG). The PSCell can only be
changed using the SCG change procedure and by rel ease and addition of the PSCell.

In (NG)EN-DC, an NR SCG can be established or reconfigured by using an RRCConnectionReconfiguration message
containing nr-secondaryCellGroupConfig and nr-RadioBearer Config. The contents of nr-secondaryCellGroupConfig
and nr-RadioBearerConfig, of other (NG)EN-DC fields as well as the associated procedures are specified in TS 38.331
[82]. In (NG)EN-DC, the PSCell can only be changed using the Reconfiguration with sync procedure, with or without
MR-DC release and addition.

The network triggers the handover procedure e.g. based on radio conditions, load. To facilitate this, the network may
configure the UE to perform measurement reporting (possibly including the configuration of measurement gaps). The
network may also initiate handover blindly, i.e. without having received measurement reports from the UE.

Before sending the handover message to the UE, the source eNB prepares one or more target cells. The source eNB

selects the target PCell. The source eNB may also provide the target eNB with alist of best cells on each frequency for
which measurement information is available, in order of decreasing RSRP. The source eNB may also include available
measurement information for the cells provided in the list. The target eNB decides which SCells are configured for use
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after handover, which may include cells other than the ones indicated by the source eNB. If an SCG is configured,
handover involves either SCG release or either SCG change (in case of DC) or an NR SCG reconfiguration with sync
and key change (in case of EN-DC and NGEN-DC). In case the UE was configured with (EN-) DC or NGEN-DC, the
target eNB indicates in the handover message whether the UE shall release the entire (NR) SCG configuration. Upon
connection re-establishment, the UE releases the entire SCG configuration except for the DRB configuration, while E-
UTRAN in the first reconfiguration message following the re-establishment either releases the DRB(S) or reconfigures
the DRB(s) to MCG DRB(S).

The target eNB generates the message used to perform the handover, i.e. the message including the AS-configuration to
be used in the target cell(s). The source eNB transparently (i.e. does not ater values/ content) forwards the handover
message/ information received from the target to the UE. When appropriate, the source eNB may initiate data
forwarding for (a subset of) the DRBs.

After receiving the handover message, the UE attempts to access the target PCell at the first available RACH occasion
according to Random Access resource selection defined in TS 36.321 [ 6], i.e. the handover is asynchronous, or at the
first available PUSCH occasion if rach-Skip is configured. Consequently, when allocating a dedicated preamble for the
random access in the target PCell, E-UTRA shall ensureiit is available from the first RACH occasion the UE may use.
The first available PUSCH occasion is provided by ul-Configlnfo, if configured, otherwise UE shall monitor the
PDCCH of target eNB. Upon successful completion of the handover, the UE sends a message used to confirm the
handover.

If the target eNB does not support the release of RRC protocol which the source eNB used to configure the UE, the
target eNB may be unable to comprehend the UE configuration provided by the source eNB. In this case, the target eNB
should use the full configuration option to reconfigure the UE for Handover and Re-establishment. Full configuration
option includes an initialization of the radio configuration, which makes the procedure independent of the configuration
used in the source cell(s) with the exception that the security algorithms are continued for the RRC re-establishment.

The same behavior appliesin (NG)EN-DC, if upon handover the target eNB is unable to comprehend the MCG part of
the UE configuration i.e. the target eNB uses the full configuration option which involves release and configuration of
(most of the) MCG and NR SCG configuration. In case of (NG)EN-DC, the target SQNB may be unable to comprehend
the NR SCG configuration provided by the source SgNB. In such a case, release and addition may be applied for the
NR SCG part of the configuration.

NOTE 1: When using release and addition for the NR SCG configuration during handover or SN change, E-
UTRAN includes drb-ToReleaseL.ist for the SN terminated RBs. For SN modification case, see TS
37.340 [81].

After the successful completion of handover, PDCP SDUs may be re-transmitted in the target cell(s). This only applies
for DRBs using RLC-AM mode and for handovers not involving full configuration option. The further details are
specified in TS 36.323 [8]. After the successful completion of handover not involving full configuration option, the SN
and the HFN are reset except for the DRBs using RLC-AM mode (for which both SN and HFN continue). For
reconfigurations involving the full configuration option, the PDCP entities are newly established (SN and HFN do not
continue) for all DRBs irrespective of the RLC mode. The further details are specified in TS 36.323 [§].

One UE behaviour to be performed upon handover is specified, i.e. thisis regardless of the handover procedures used
within the network (e.g. whether the handover includes X2 or S1 signalling procedures).

The source eNB should, for some time, maintain a context to enable the UE to return in case of handover failure. After
having detected handover failure, the UE attempts to resume the RRC connection either in the source PCell or in
another cell using the RRC re-establishment procedure. This connection resumption succeeds only if the accessed cell is
prepared, i.e. concernsa cell of the source eNB or of another eNB towards which handover preparation has been
performed. The cell in which the re-establishment procedure succeeds becomes the PCell while SCells and STAGS, if
configured, are released.

Normal measurement and mobility procedures are used to support handover to cells broadcasting a CSG identity. In
addition, E-UTRAN may configure the UE to report that it is entering or leaving the proximity of cell(s) included in its
CSG whitelist. Furthermore, E-UTRAN may request the UE to provide additional information broadcast by the
handover candidate cell e.g. globa cell identity, CSG identity, CSG membership status.

NOTE 2: E-UTRAN may use the 'proximity report' to configure measurements as well as to decide whether or not
to request additional information broadcast by the handover candidate cell. The additional informationis
used to verify whether or not the UE is authorised to access the target PCell and may aso be needed to
identify handover candidate cell (PCI confusion i.e. when the physical layer identity that isincluded in
the measurement report does not uniquely identify the cell).
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5314 Connection control in NB-loT

In NB-10T, during the RRC connection establishment procedure, SRB1bis is established implicitly with SRB1.
SRB1bis uses the logical channel identity defined in 9.1.2a, with the same configuration as SRB1 but no PDCP entity.
SRB1hisis used until security is activated. The RRC messages to activate security (command and successful response)
are sent over SRB1 being integrity protected and ciphering is started after completion of the procedure. In case of
unsuccessful security activation, the failure message is sent over SRB1 and subseguent messages are sent over
SRB1his. Once security is activated, new RRC messages shall be transmitted using SRB1. A NB-1oT UE that only
supports the Control Plane CloT EPS optimisation (see TS 24.301 [35]) only establishes SRB1bis.

A NB-loT UE only supports 0, 1 or 2 DRBs, depending on its capability. A NB-loT UE that only supports the Control
Plane CloT EPS optimisation (see TS 24.301 [35]) does not need to support any DRBs and associated procedures.

Table 5.3.1.4-1 lists the procedures that are applicable for NB-10T. All other procedures are not applicable; thisis not
further stated in the corresponding procedures.

Table 5.3.1.4-1: Connection control procedures applicable to a NB-loT UE

Clause Procedures
5.3.2 Paging
533 RRC connection establishment
RRC connection resume (see NOTE)
CP-EDT
UP-EDT (see NOTE)
534 Initial security activation (see NOTE)
5.3.5 RRC connection reconfiguration (see NOTE)
5.3.7 RRC connection re-establishment
5.3.8 RRC connection release
5.3.9 RRC connection release requested by upper layers
5.3.10 Radio resource configuration
5.3.11 Radio link failure related actions
5.3.12 UE actions upon leaving RRC_CONNECTED

NOTE: Not applicable for a UE that only supports the Control Plane CloT EPS optimisation (see TS 24.301

[35]).
5.3.2 Paging
5.3.2.1 General
UE EUTRAN
Paging

Figure 5.3.2.1-1: Paging

The purpose of this procedureiis:
- totransmit CN initiated paging information to aUE in RRC_IDLE or RRC_INACTIVE and/ or;
- totransmit RAN initiated paging information to a UE in RRC_INACTIVE and/or;

- toinform UEsin RRC_IDLE, UEsin RRC_INACTIVE and UEsin RRC_CONNECTED other than NB-loT
UEs, BL UEs and UEsin CE, about a system information change and/ or;

- toinform UEsin RRC_IDLE other than NB-10T UEs, UEsin RRC_INACTIVE and UEsin
RRC_CONNECTED other than NB-l1oT UEs, BL UEs and UEs in CE, about an ETWS primary notification and/
or ETWS secondary notification and/ or;
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- toinform UEsin RRC_IDLE other than NB-10T UEs, UEsin RRC_INACTIVE and UEsin
RRC_CONNECTED other than NB-1oT UEs, BL UEs and UEsin CE, about a CMAS notification and/ or;

- toinform UEs other than NB-10T UEsin RRC_IDLE, and other than UEs connected to 5GC about an EAB
parameters modification and/ or;

- toinform UEs other than NB-1oT UEsin RRC_IDLE, and UEsin RRC_INACTIVE to perform E-UTRAN
inter-frequency redistribution procedure.

The paging information of CN initiated paging is provided to upper layers, which in response may initiate RRC
connection establishment, e.g. to receive an incoming call.

5.3.2.2 Initiation

E-UTRAN initiates the paging procedure by transmitting the Paging message at the UE's paging occasion as specified
in TS 36.304 [4]. E-UTRAN may address multiple UEs within a Paging message by including one PagingRecord for

each UE. E-UTRAN may also indicate a change of system information, and/ or provide an ETWS notification or a
CMAS notification in the Paging message.

5.3.2.3 Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
1> if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:
2> if the ue-ldentity included in the PagingRecord matches one of the UE identities allocated by upper layers:

3> forward the ue-Identity, accessType (if present) and, except for NB-10T, the cn-Domain to the upper
layers,;

1> if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord matches the stored fulll-RNTI:

3> if UE is configured with one or more access identities equal to 1, 2 or 11-15 applicable in the selected
PLMN:

4> initiate RRC connection resume procedure in 5.3.3.2 with cause value set to 'highProrityAccess);
3> ese

4> initiate the RRC connection resumption procedure according to 5.3.3.2 with cause val ue set to 'mt-
access;

2> e seif the ue-ldentity included in the PagingRecord matches one of the UE identities allocated by upper
layers:

3> forward the ue-Identity, accessType (if present) and the cn-Domain to the upper layers;
3> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'other’;

1> if the UE is not configured with aDRX cycle longer than the modification period and the
systemlnfoModification is included; or

1> if the UE is configured with a DRX cycle longer than the modification period and the systeml nfoModification-
eDRX isincluded:

2> re-acquire the required system information using the system information acquisition procedure as specified in
5.2.2;

1> if the etws-Indication isincluded and the UE is ETWS capable:

2> re-acquire SystemlnformationBlockTypel immediately, i.e., without waiting until the next system information
modification period boundary;

2> if the schedulinglnfoList indicates that Systeml nformationBlockTypelO is present:
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3> acquire Systeml nformationBlockTypelO;
NOTE: If theUEisin CE, itisup to UE implementation when to start acquiring Systeml nformati onBlockTypel0.

2> if the schedulinglnfoList indicates that SystemlnformationBlockTypell is present:
3> acquire Systeml nformationBlockTypell;

1> if the cmas-Indication isincluded and the UE is CMAS capable:

2> re-acquire SystemlnformationBlockTypel immediately, i.e., without waiting until the next system information
modification period boundary as specified in 5.2.1.5;

2> if the schedulinglnfoList indicates that Systeml nformationBlockTypel2 is present:
3> acquire SystemlnformationBlockTypel2;
1> if in RRC_IDLE, the eab-ParamMadification isincluded and the UE is EAB capable:
2> consider previously stored SystemlnformationBlockTypel4 asinvalid;

2> re-acquire SystemlnformationBlockTypel immediately, i.e., without waiting until the next system information
modification period boundary as specified in 5.2.1.6;

2> re-acquire SystemlnformationBlockTypel4 using the system information acquisition procedure as specified in
5.2.2.4;

1> if in RRC_IDLE, theredistributionindication isincluded and the UE is redistribution capable:

2> perform E-UTRAN inter-frequency redistribution procedure as specified in TS 36.304 [4], clause 5.2.4.10;
5.3.3 RRC connection establishment

5331 General

UE EUTRAN

RRCConnectionRequest

RRCConnectionSetup

RRCConnectionSetupComplete

Figure 5.3.3.1-1: RRC connection establishment, successful
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EUTRAN

RRCConnectionReject

RRCConnectionRequest

Figure 5.3.3.1-2: RRC connection establishment, network reject

UE

RRCConnectionResumeRequest

EUTRAN

RRCConnectionResume

\ 4

RRCConnectionResumeComplete

Figure 5.3.3.1-3: RRC connection resume (suspended RRC connection or RRC_INACTIVE), or UP-
EDT fallback to RRC connection resume, successful

UE

RRCConnectionResumeRequest

EUTRAN

RRCConnectionSetup

RRCConnectionSetupComplete

Figure 5.3.3.1-4: RRC connection resume (suspended RRC connection or RRC_INACTIVE) or UP-EDT
fallback to RRC connection establishment, successful
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UE EUTRAN

RRCConnectionResumeReguest

RRCConnectionRej ect

Figure 5.3.3.1-5: RRC connection resume or UP-EDT, network reject (suspended RRC connection or
RRC_INACTIVE) or release (suspended RRC connection)

UE EUTRAN

RRCConnectionResumeRequest

RRCConnectionRel ease

Figure 5.3.3.1-6: RRC connection resume (RRC_INACTIVE), network release or suspend or UP-EDT,
successful

UE EUTRAN

RRCEarlyDataRequest

RRCEarlyDataCompl ete

Figure 5.3.3.1-7: CP-EDT, successful

UE EUTRAN

RRCEarlyDataRequest |

RRCConnectionSetup

RRCConnectionSetupComplete

Figure 5.3.3.1-8: CP-EDT fallback to RRC connection establishment, successful
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UE EUTRAN

RRCEarlyDataRequest |

RRCConnectionReject

Figure 5.3.3.1-9: CP-EDT, network reject

The purpose of this procedure is to establish an RRC connection, to resume a suspended RRC connection, to move the
UE from RRC_INACTIVE to RRC_CONNECTED or to perform EDT. RRC connection establishment involves SRB1
(and SRB1bisfor NB-10T) establishment. The procedure is also used to transfer the initial NAS dedicated information/
message from the UE to E-UTRAN.

E-UTRAN applies the procedure as follows:
- When establishing an RRC connection:
- toestablish SRB1 and, for NB-1oT, SRB1bis;
- When resuming an RRC connection from a suspended RRC connection or from RRC_INACTIVE:
- torestore the AS configuration from a stored context including resuming SRB(s) and DRB(S);

- When performing EDT.

5.3.3.1a Conditions for establishing RRC Connection for sidelink communication/
discovery/ V2X sidelink communication

For sidelink communication an RRC connection isinitiated only in the following case:

1> if configured by upper layersto transmit non-relay related sidelink communication and related datais available
for transmission:

2> if SystemlnformationBlockTypel8 is broadcast by the cell on which the UE camps; and if the valid version of
Systeml nformationBlockTypel8 does not include commTxPool Nor mal Common;

1> if configured by upper layersto transmit relay related sidelink communication:

2> if the UE isacting as sidelink relay UE; and if SystemlnformationBlockTypel8 is broadcast by the cell on
which the UE camps; or

2> if the UE has a selected sidelink relay UE; and if the sidelink remote UE threshold conditions as specified in
5.10.11.5 are met and if Systeml nformationBlockTypel8 is broadcast by the cell on which the UE camps; and
if the valid version of Systeml nformationBlockTypel8 does not include commTxPool Nor mal Common or
commTxAllowRelayCommon;

For V2X sidelink communication an RRC connection isinitiated only in the following case:

1> if configured by upper layers to transmit non-P2X related V2X sidelink communication and related datais
available for transmission:

2> if the frequency on which the UE is configured to transmit non-P2X related V2X sidelink communication
concerns the camped frequency; and if SystemlnformationBlockType21 is broadcast by the cell on which the
UE camps;, and if the valid version of SystemlnformationBlockType21 includes s-V2X-ConfigCommon; and
gl-V2X-ConfigCommon does not include v2x-CommTxPool Normal Common; or

2> if the frequency on which the UE is configured to transmit non-P2X related V2X sidelink communication is
included in v2x-InterFreglinfoList within SystemlnformationBlockType21 or Systeml nformationBlockType26
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broadcast by the cell on which the UE camps; and if neither the valid version of
Systeml nformationBlockType21 nor that of Systeml nformationBlockType26 includes v2x-
CommTxPoolNormal for the concerned frequency;

1> if configured by upper layersto transmit P2X related V2X sidelink communication and related datais available
for transmission:

2> if the frequency on which the UE is configured to transmit P2X related V2X sidelink communication
concerns the camped frequency; and if Systeml nformationBlockType2l is broadcast by the cell on which the
UE camps, and if the valid version of SystemlnformationBlockType21 includes d-V2X-ConfigCommon; and
d-V2X-ConfigCommon does not include p2x-CommTxPool Nor mal Common; or

2> if the frequency on which the UE is configured to transmit P2X related V2X sidelink communication is
included in v2x-1nter FreglnfoList within SystemlnformationBlockType21 or Systeml nfor mationBlockType26
broadcast by the cell on which the UE camps; and if neither the valid version of
Systeminfor mationBlockType21 nor that of SystemlnformationBlockType26 includes p2x-
CommTxPoolNormal for the concerned frequency;

For sidelink discovery an RRC connection isinitiated only in the following case:
1> if configured by upper layers to transmit non-PS related sidelink discovery announcements:;

2> if the frequency on which the UE is configured to transmit non-PS related sidelink discovery announcements
concerns the camped frequency; and Systeml nformationBlockTypel9 of the cell on which the UE camps does
not include discTxPool Common-r12; or

2> if the frequency on which the UE is configured to transmit non-PS related sidelink discovery announcements
isincluded in disclnterFregList in Systeml nformationBlockTypel9 broadcast by the cell on which the UE
camps, with discTxResourcesl nter Freq included within discResourcesNonPS and set to requestDedi cated;

1> if configured by upper layers to transmit non-relay PS related sidelink discovery announcements:

2> if the frequency on which the UE is configured to transmit non-relay PS related sidelink discovery
announcements concerns the camped frequency; and Systeml nformationBlockTypel9 of the cell on which the
UE camps includes discConfigPS but does not include discTxPool PS-Common; or

2> if the frequency on which the UE is configured to transmit non-relay PS related sidelink discovery
announcements (e.g. group member discovery) isincluded in disclnterFregList in
Systeml nformationBlockTypel9 broadcast by the cell on which the UE camps, with
discTxResour ceslnter Freq within discResourcesPS included and set to requestDedi cated;

1> if configured by upper layersto transmit relay PS related sidelink discovery announcements:

2> if the UE isacting as sidelink relay UE; and if the sidelink relay UE threshold conditions as specified in
5.10.10.4 are met; or

2> if the UE is selecting a sidelink relay UE / has a selected sidelink relay UE; and if the sidelink remote UE
threshold conditions as specified in 5.10.11.5 are met:

3> if the frequency on which the UE is configured to transmit relay PS related sidelink discovery
announcements concerns the camped frequency; and SystemlnformationBlockTypel9 of the cell on which
the UE camps includes discConfigRelay and discConfigPS but does not include discTxPool PS-Common;

NOTE: Upper layersinitiate an RRC connection. The interaction with NAS isleft to UE implementation.

5.3.3.1b Conditions for initiating EDT
A BL UE, UE in CE or NB-loT UE can initiate EDT when all of the following conditions are fulfilled:

1> for CP-EDT, the upper layers request establishment of an RRC connection, the UE supports CP-EDT, and
Systeml nformationBlockType2 (Systeml nformationBlockType2-NB in NB-10T) includes cp-EDT; or

1> for UP-EDT, the upper layers request resumption of an RRC connection, the UE supports UP-EDT,
Systeminfor mationBlockType2 (Systeml nformationBlockType2-NB in NB-10T) includes up-EDT, and the UE has
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a stored value of the nextHopChainingCount provided in the RRCConnectionRel ease message with suspend
indication during the preceding suspend procedure;

1> the establishment or resumption request is for mobile originating calls and the establishment cause is mo-Data or
mo-ExceptionData or delayTol erantAccess,

1> the establishment or resumption request is suitable for EDT as specified in TS 36.300 [9], clause 7.3b.1;
1> SysteminformationBlockType2 (Systeml nformationBlockType2-NB in NB-10T) includes edt-Parameters;

1> the size of the resulting MAC PDU including the total UL datais expected to be smaller than or equal to the TBS
signalled in edt-TBS as specified in TS 36.321 [6], clause 5.1.1;

1> EDT fallback indication has not been received from lower layers for this establishment or resumption procedure;

NOTE 1. Upper layers request or resume an RRC connection. The interaction with NASis up to UE
implementation.

NOTE 2: It isup to UE implementation how the UE determines whether the size of UL datais suitable for EDT.

5.3.3.2 Initiation

The UE initiates the procedure when upper layers request establishment or resume of an RRC connection while the UE
isin RRC_IDLE or when upper layers request resume of an RRC connection or RRC layer requests resume of an RRC
connection for, e.g. RNAU or reception of RAN paging while the UE isin RRC_INACTIVE.

Except for NB-10T, upon initiation of the procedure, if the UE is connected to EPC, the UE shall:

1> if SystemlnformationBlockType2 includes ac-BarringPer PLMN-List and the ac-BarringPerPLMN-List contains
an AC-BarringPerPLMN entry with the plmn-Identitylndex corresponding to the PLMN selected by upper layers
(see TS 23.122 [11], TS 24.301 [35)):

2> select the AC-BarringPer PLMN entry with the plmn-Identitylndex corresponding to the PLMN selected by
upper layers,

2> inthe remainder of this procedure, use the selected AC-BarringPerPLMN entry (i.e. presence or absence of
access barring parametersin this entry) irrespective of the common access barring parametersincluded in
Systemi nformationBlockType2;

1> else

2> in the remainder of this procedure use the common access barring parameters (i.e. presence or absence of
these parameters) included in Systeml nformationBlockType2;

1> if SystemlnformationBlockType2 contains acdc-BarringPer PLMN-List and the acdc-BarringPer PLMN-List
contains an ACDC-BarringPer PLMN entry with the plmn-Identitylndex corresponding to the PLMN selected by
upper layers (see TS 23.122 [11], TS 24.301 [35]):

2> select the ACDC-BarringPer PLMN entry with the plmn-1dentitylndex corresponding to the PLMN selected
by upper layers,

2> in the remainder of this procedure, use the selected ACDC-BarringPer PLMN entry for ACDC barring check
(i.e. presence or absence of access barring parametersin this entry) irrespective of the acdc-
BarringFor Common parameters included in Systeml nformationBlockType2;

1> else

2> inthe remainder of this procedure use the acdc-BarringForCommon (i.e. presence or absence of these
parameters) included in SystemlnformationBlockType2 for ACDC barring check;

1> if upper layers indicate that the RRC connection is subject to EAB (see TS 24.301 [35]):
2> if theresult of the EAB check, as specified in 5.3.3.12, is that accessto the cell is barred:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that EAB is applicable, upon which the procedure ends;
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1> if upper layers indicate that the RRC connection is subject to ACDC (see TS 24.301 [35]),
Systeml nformationBlockType2 contains BarringPer ACDC-CategoryList, and acdc-HPLMNonly indicates that
ACDC isapplicable for the UE:

2> if the BarringPer ACDC-CategoryL.ist contains a BarringPer ACDC-Category entry corresponding to the
ACDC category selected by upper layers:

3> select the BarringPer ACDC-Category entry corresponding to the ACDC category selected by upper
layers,

2> else:
3> select the last BarringPer ACDC-Category entry in the BarringPer ACDC-CategoryList;
2> stop timer T308, if running;

2> perform access barring check as specified in 5.3.3.13, using T308 as " Tharring" and acdc-BarringConfig in
the BarringPer ACDC-Category as"ACDC barring parameter”;

2> if accessto the cell isbarred:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring is applicable due to ACDC, upon which the
procedure ends;

1> elseif the UE is establishing the RRC connection for mobile terminating calls:
2> if timer T302 is running:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile terminating callsis applicable,
upon which the procedure ends;

1> elseif the UE is establishing the RRC connection for emergency calls.
2> if SystemlnformationBlockType2 includes the ac-Barringlnfo:
3> if the ac-BarringForEmergency is set to TRUE:

4> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range 11..15,
which isvalid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]:

NOTE 1: ACs12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for usein the
HPLMN/ EHPLMN.

5> if the ac-Barringlnfo includes ac-BarringForMO-Data, and for all of these valid Access Classes
for the UE, the corresponding bit in the ac-BarringFor Special AC contained in ac-BarringForMO-
Data is set to one:

6> consider accessto the cell as barred;
4> else:
5> consider accessto the cell as barred;
2> if accessto the cell is barred:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication, upon which the procedure ends;

1> elseif the UE is establishing the RRC connection for mobile originating calls:

2> perform access barring check as specified in 5.3.3.11, using T303 as " Tharring" and ac-BarringForMO-Data
as"AC barring parameter”;

2> if accessto the cell is barred:
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3> if SysteminformationBlockType2 includes ac-BarringFor CSFB or the UE does not support CS fallback:

4> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating callsis applicable,
upon which the procedure ends,

3> else (SystemInformationBlockType2 does not include ac-BarringFor CSFB and the UE supports CS
fallback):

4> if timer T306 is not running, start T306 with the timer value of T303;

4> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating calls and mobile
originating CS fallback is applicable, upon which the procedure ends;

1> elseif the UE is establishing the RRC connection for mobile originating signalling:

2> perform access barring check as specified in 5.3.3.11, using T305 as " Tharring" and ac-BarringForMO-
Sgnalling as"AC barring parameter”;

2> if accessto the cell isbarred:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating signalling is applicable,
upon which the procedure ends;

1> elseif the UE is establishing the RRC connection for mobile originating CS fallback:
2> if SystemlnformationBlockType2 includes ac-BarringFor CSFB:

3> perform access barring check as specified in 5.3.3.11, using T306 as " Tharring" and ac-BarringFor CS-B
as"AC barring parameter”;

3> if accessto the cell isbarred:

4> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating CS fallback is
applicable, due to ac-BarringFor CSFB, upon which the procedure ends;

2> ese

3> perform access barring check as specified in 5.3.3.11, using T306 as " Tharring" and ac-BarringForMO-
Data as"AC barring parameter”;

3> if accessto the cell isbarred:
4> if timer T303 is not running, start T303 with the timer value of T306;

4> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating CS fallback and
mobile originating callsis applicable, due to ac-BarringForMO-Data, upon which the procedure ends;

1> elseif the UE is establishing the RRC connection for mobile originating MM TEL voice, mobile originating
MMTEL video, mobile originating SM Sol P or mobile originating SMS:

2> if the UE is establishing the RRC connection for mobile originating MM TEL voice and
Systeml nformationBlockType2 includes ac-BarringSkipForMMTELVoice; or

2> if the UE is establishing the RRC connection for mobile originating MMTEL video and
Systemlinfor mati onBlockType2 includes ac-BarringSkipForMMTELVideo; or

2> if the UE is establishing the RRC connection for mobile originating SMSol P or SM S and
Systeml nfor mationBlockType2 includes ac-BarringSkipFor SMS:

3> consider access to the cell as not barred;

2> else
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3> if establishmentCause received from higher layersis set to mo-Signalling (including the case that mo-
Sgnalling isreplaced by highPriorityAccess according to TS 24.301 [35] or by mo-VoiceCall according
to the clause 5.3.3.3):

4> perform access barring check as specified in 5.3.3.11, using T305 as " Tharring" and ac-
BarringForMO-Sgnalling as"AC barring parameter";

4> if accessto the cell is barred:

5> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring for mobile originating signalling is
applicable, upon which the procedure ends;

3> if establishmentCause received from higher layersis set to mo-Data (including the case that mo-Data is
replaced by highPriorityAccess according to TS 24.301 [35] or by mo-VoiceCall according to the clause
5.3.3.3):

4> perform access barring check as specified in 5.3.3.11, using T303 as " Tharring" and ac-
BarringForMO-Data as"AC barring parameter”;

4> if accessto the cell is barred:

5> if SystemlnformationBlockType2 includes ac-BarringFor CSFB or the UE does not support CS
fallback:

6> inform upper layers about the failure to establish the RRC connection or failure to resume the
RRC connection with suspend indication and that access barring for mobile originating callsis
applicable, upon which the procedure ends;

5> else (SystemlnformationBlockType2 does not include ac-BarringFor CSFB and the UE supports CS
fallback):

6> if timer T306 is not running, start T306 with the timer value of T303;

6> inform upper layers about the failure to establish the RRC connection or failure to resume the
RRC connection with suspend indication and that access barring for mobile originating calls
and mobile originating CS fallback is applicable, upon which the procedure ends;

Upon initiation of the procedure, if the UE is connected to 5GC, the UE shall:

1> if the upper layers provide an Access Category and one or more Access I dentities upon requesting establishment
of an RRC connection:

2> perform the unified access control procedure as specified in 5.3.16 using the Access Category and Access
I dentities provided by upper layers;

3> if the access attempt is barred, the procedure ends;
1> if the resumption of the RRC connection is triggered by response to NG-RAN paging:
2> sedlect '0' as the Access Category;

2> perform the unified access control procedure as specified in 5.3.16 using the selected Access Category and
one or more Access | dentities provided by upper layers;

3> if the access attempt is barred, the procedure ends;
1> elseif the resumption of the RRC connection istriggered by upper layers:
2> if the upper layers provide an Access Category and one or more Access | dentities:

3> perform the unified access control procedure as specified in 5.3.16 using the Access Category and Access
I dentities provided by upper layers;

4> if the access attempt is barred, the procedure ends;

2> set the resumeCause in accordance with the information received from upper layers;
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1> elseif the resumption of the RRC connection is triggered due to an RNAU:

2>

2>

2>

if an emergency service is ongoing:

3> select '2' asthe Access Category;
3> set the resumeCause to emergency;
else:

3> sdlect '8 asthe Access Category;

perform the unified access control procedure as specified in 5.3.16 using the selected Access Category and
one or more Access ldentities to be applied as specified in TS 24.501 [95];

3> if the access attempt is barred:
4> set the variable pendingRnaUpdate to 'TRUE';

4> the procedure ends,

Except for NB-10T, upon initiating the procedure, if connected to EPC or 5GC, the UE shall:

1> if the UE isresuming an RRC connection from a suspended RRC connection or from RRC_INACTIVE:

2>

2>
2>
2>
2>
2>
2>
2>
2>
2>
2>

2>
2>
2>
2>
2>
2>
2>

if the UE was configured with (NG)EN-DC:

3> perform MR-DC release, as specified in TS 38.331 [82], clause 5.3.5.10;

3> release p-MaxEUTRA, if configured,

3> release p-MaxUE-FRL, if configured;

3> release tdm-PatternConfig, if configured;

release the MCG SCell(s), if configured, in accordance with 5.3.10.33;

release power PreflndicationConfig, if configured and stop timer T340, if running;
release reportProximityConfig and clear any associated proximity status reporting timer;
release obtainLocationConfig, if configured;

release bt-NameListConfig, if configured;

release wlan-NameL.istConfig, if configured;

release idc-Config, if configured;

release sps-Assi stancel nfoReport, if configured,;

release measSubframePatternPCell, if configured;

release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-
ToAddModListSCG);

release naics-1nfo for the PCell, if configured,;

release the LWA configuration, if configured, as described in 5.6.14.3;

release the LWIP configuration, if configured, as described in 5.6.17.3;

release bw-Preferencel ndicationTimer, if configured and stop timer T341, if running;
release delayBudgetReportingConfig, if configured and stop timer T342, if running;
release ailc-BitConfig, if configured;

release uplinkDataCompression, if configured,;
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2> release overheatingAssistanceConfig, if configured and stop timer T345, if running;

NOTE la The parameters and configurations are released from the UE Inactive AS context if the UE is resuming an
RRC connection from RRC_INACTIVE.

1> apply the default physical channel configuration as specified in 9.2.4;
1> apply the default semi-persistent scheduling configuration as specified in 9.2.3;
1> apply the default MAC main configuration as specified in 9.2.2;
1> apply the CCCH configuration as specified in 9.1.1.2;
1> apply the timeAlignmentTimer Common included in Systeml nformati onBlockType2;
1> start timer T300;
1> if the UE isresuming an RRC connection from a suspended RRC connection:
2> initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.33;
1> elseif the UE isresuming an RRC connection from RRC_INACTIVE:
2> set the variable pendingRnaUpdate to 'FALSE';
2> nitiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.3g;
1> dse
2> if stored, discard the UE AS context, UE Inactive AS context and resumel dentity;
2> release rrc-InactiveConfig, if configured;
2> if the UE isinitiating CP-EDT in accordance with conditionsin 5.3.3.1b:
3> initiate transmission of the RRCEarlyDataRequest message in accordance with 5.3.3.3b;
2> ese
3> initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

NOTE 2: Upon initiating the connection establishment procedure, the UE is not required to ensure it maintains up
to date system information applicable only for UEsin RRC_IDLE state or UEsin RRC_INACTIVE.
However, the UE needs to perform system information acquisition upon cell re-selection.

For NB-I0oT, upon initiation of the procedure, the UE shall:
1> if the UE is establishing or resuming the RRC connection for mobile originating exception data; or
1> if the UE is establishing or resuming the RRC connection for mobile originating data; or
1> if the UE is establishing or resuming the RRC connection for delay tolerant access; or
1> if the UE is establishing or resuming the RRC connection for mobile originating signalling;
2> perform access barring check as specified in 5.3.3.14;
2> if accessto the cell is barred:

3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication and that access barring is applicable, upon which the procedure ends;

1> apply the default physical channel configuration as specified in 9.2.4;
1> apply the default MAC main configuration as specified in 9.2.2;
1> apply the CCCH configuration as specified in 9.1.1.2;

1> start timer T300;
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1> if the UE is establishing an RRC connection:
2> if stored, discard the UE AS context and resumel dentity;
2> if the UE isinitiating CP-EDT in accordance with conditionsin 5.3.3.1b:
3> initiate transmission of the RRCEarlyDataRequest message in accordance with 5.3.3.3b;
2> ese
3> initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;
1> elseif the UE isresuming an RRC connection:
2> release schedulingRequestConfig, if configured;
2> initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.33;

NOTE 3: Upon initiating the connection establishment or resumption procedure, the UE is not required to ensure it
maintains up to date system information applicable only for UEsin RRC_IDLE state. However, the UE
needs to perform system information acquisition upon cell re-selection.

NOTE 4: For EDT, upon initiating the connection establishment or resumption procedure, it isup to UE
implementation whether to continue cell re-selection related measurements as well as cell re-selection
evaluation and, if the conditions for cell re-selection are fulfilled, whether to perform cell re-selection as
specified in 5.3.3.5.

5.3.3.3 Actions related to transmission of RRCConnectionRequest message
The UE shall set the contents of RRCConnectionRequest message as follows:
1> if the UE is connected to EPC:
2> set the ue-ldentity as follows:
3> if upper layers providean S TMSI:
4> set the ue-ldentity to the value received from upper layers,
3> else
4> draw arandom valueintherange 0 .. 2*°-1 and set the ue-ldentity to this value;

NOTE 1: Upper layers provide the SSTMSI if the UE isregistered in the TA of the current cell.

2> if the UE supports mo-VoiceCall establishment cause and UE is establishing the RRC connection for mobile
originating MMTEL voice and Systeml nfor mationBlockType2 includes voi ceServiceCausel ndication and the
establishment cause received from upper layersis not set to highPriorityAccess.

3> set the establishmentCause to mo-VoiceCall;

2> elseif the UE supports mo-VoiceCall establishment cause for mobile originating MMTEL video and UE is
establishing the RRC connection for mobile originating MMTEL video and SystemlnformationBlockType2
includes videoServiceCausel ndication and the establishment cause received from upper layersis not set to
highPriorityAccess:

3> set the establishmentCause to mo-VoiceCall,
2> else
3> set the establishmentCause in accordance with the information received from upper layers,
1> if the UE is connected to 5GC:
2> set the ue-ldentity as follows:

3> if upper layers provide a 5G-S-TMSI:
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4> set the ue-ldentity to ng-5G-S-TM Sl-Part1;
3> else

4> draw arandom valuein the range 0 .. 2*°-1 and set the ue-ldentity to this value;
2> set the establishmentCause in accordance with the information received from upper layers;
2> apply the default NR PDCP configuration as specified in TS 38.331 [82], clause 9.2.1.1 for SRB1,;
2> use NR PDCP for all subsequent messages received and sent by the UE via SRB1;

1> if the UE isaNB-loT UE:

2> if the UE supports multi-tone transmission, include multi ToneSupport;
2> if the UE supports multi-carrier operation, include multiCarrier Support;

2> if the UE supports DL channel quality reporting and cqi-Reporting is present in
Systeml nfor mationBlockType2-NB:

3> set the cqi-NPDCCH to include the latest results of the downlink channel quality measurements of the
serving cell as specified in TS 36.133 [16];

NOTE 2: The downlink channel quality measurements may use measurement period T1 or T2, asdefined in TS
36.133[16]. In case period T2 is used the RRC-MAC interactions are | eft to UE implementation.

2> set earlyContentionResolution to TRUE;
The UE shall submit the RRCConnectionRequest message to lower layers for transmission.
The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for
cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.5.
5.3.3.3a Actions related to transmission of RRCConnectionResumeRequest message

If the UE is resuming the RRC connection from a suspended RRC connection, the UE shall set the contents of
RRCConnectionResumeRequest message as follows:

1> if the UEisaNB-loT UE; or
1> if the UE isinitiating UP-EDT in accordance with conditionsin 5.3.3.1b; or
1> if field useFullResumel D is signalled in Systeml nformationBlockType2:
2> set the resumel D to the stored resumel dentity;
1> else

2> set the truncatedResumel D to include bitsin bit position 9 to 20 and 29 to 40 from the left in the stored
resumel dentity.

1> if the UE supports mo-VoiceCall establishment cause and UE is resuming the RRC connection for mobile
originating MMTEL voice and Systeml nfor mationBlockType2 includes voiceServiceCausel ndication and the
establishment cause received from upper layersis not set to highPriorityAccess.

2> set the resumeCause to mo-VoiceCall;

1> elseif the UE supports mo-VoiceCall establishment cause for mobile originating MMTEL video and UE is
resuming the RRC connection for mobile originating MM TEL video and Systeml nfor mationBlockType2 includes
videoServiceCausel ndication and the establishment cause received from upper layersis not set to
highPriorityAccess:

2> set the resumeCause to mo-VoiceCall;

1> else
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2> set the resumeCause in accordance with the information received from upper layers;
1> set the shortResumeMAC-1 to the 16 least significant bits of the MAC-I calculated:

2> over the ASN.1 encoded as per clause 8 (i.e., amultiple of 8 bits) Var ShortResumeMAC-Input (or
Var ShortResumeMAC-Input-NB in NB-10T);

2> with the Krreint key and the previously configured integrity protection algorithm; and
2> with all input bits for COUNT, BEARER and DIRECTION set to binary ones,
1> if theUEisaNB-loT UE:

2> if the UE supports DL channel quality reporting and cgi-Reporting is present in
SystemlInfor mati onBlockType2-NB:

3> set the cqi-NPDCCH to include the latest results of the downlink channel quality measurements of the
serving cell as specified in TS 36.133 [16];

NOTE 0: The downlink channel quality measurements may use measurement period T1 or T2, asdefined in TS
36.133[16]. In case period T2 is used the RRC-MAC interactions are |eft to UE implementation.

2> set earlyContentionResolution to TRUE;
1> restore the RRC configuration and security context from the stored UE AS context;
1> if the UE isinitiating UP-EDT in accordance with conditionsin 5.3.3.1b:

2> restore the PDCP state and re-establish PDCP entities for all SRBsand all DRBs;

2> if drb-ContinueROHC has been provided in immediately preceding RRC connection release message, and the
UE is requesting to resume RRC connection in the same cell:

3> indicate to lower layers that stored UE AS context is used and that drb-ContinueROHC is configured;

3> continue the header compression protocol context for the DRBs configured with the header compression
protocol;

2> else
3> indicate to lower layers that stored UE AS context is used;

3> reset the header compression protocol context for the DRBs configured with the header compression
protocol;

2> resume all SRBsand al DRBS;

2> derive the Kens key based on the Kaswe key to which the current Keng is associated, using the stored value of
nextHopChainingCount received in the RRCConnectionRel ease message in the preceding connection, as
specified in TS 33.401 [32];

2> derive the Krreint key associated with the previously configured integrity algorithm, as specified in TS
33.401[32];

2> derive the Krreenc key and the Kypenc key associated with the previously configured ciphering algorithm, as
specified in TS 33.401 [32];

2> configure lower layers to resume integrity protection using the previously configured algorithm and the
Krreint key derived in this clause to al subsequent messages received and sent by the UE;

2> configure lower layers to resume ciphering and to apply the ciphering algorithm and the Krrcenc key derived
in this clause to all subsequent messages received and sent by the UE;

2> configure lower layers to resume ciphering and to apply the ciphering algorithm and the Kypenc key derived in
this clause immediately to the user data sent and received by the UE;

2> configure the lower layersto use EDT;
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1> else:
2> if SRB1 was configured with NR PDCP:

3> for SRB1, release the NR PDCP entity and establish an E-UTRA PDCP entity with the current (MCG)
security configuration;

NOTE 1. The UE appliesthe LTE ciphering and integrity protection algorithms that are equivalent to the
previously configured NR security agorithms.

2> else
3> for SRB1, restore the PDCP state and re-establish the PDCP entity;

If the UE is resuming the RRC connection from RRC_INACTIVE, the UE shall set the contents of
RRCConnectionResumeRequest message as follows:

2> if field useFullResumel D is signalled in Systeml nformationBlockType2:
3> set the fulll-RNTI to the stored fulll-RNTI value provided in suspend;
2> else
3> set the shortl-RNTI to the stored shortl-RNTI value provided in suspend;

2> restore the RRC configuration, RoHC state, the stored QoS flow to DRB mapping rules and the Keyg and
Krreint keys from the UE Inactive AS context except physical layer, MAC configuration and NR pdcp-
Config;

2> set the shortResumeMAC-1 to the 16 least significant bits of the MAC-I calculated:
3> over the ASN.1 encoded as per clause 8 (i.e., amultiple of 8 bits) Var ShortINACTIVE-MAC-Input;

3> with the Krreint key in the UE Inactive AS Context and the previously configured integrity protection
agorithm; and

3> with all input bits for COUNT, BEARER and DIRECTION set to binary ones,

2> derive the Kevs key based on the current Keng or the NH, using the stored nextHopChainingCount value, as
specified in TS 33.501 [86];

2> derive the Krreenc key, the Krreint and the Kupenc key, as specified in TS 33.401 [32];
2> apply the default configuration for SRB1 as specified in 9.2.1.1;
2> apply the default NR PDCP configuration as specified in TS 38.331 [82], clause 9.2.1 for SRB1;

2> configure lower layers to resume integrity protection for all SRBs except SRBO using the configured
agorithm and the Krreint key derived in this clause immediately, i.e., integrity protection shall be applied to
al subsequent messages received and sent by the UE;

2> configure lower layersto resume ciphering for all radio bearers except SRBO and to apply the configured
ciphering algorithm, the Krrcenc key and the Kypenc key derived in this clause, i.e. the ciphering configuration
shall be applied to al subsequent messages received and sent by the UE;

Following procedures are applied for both suspended RRC connection and RRC_INACTIVE:
2> resume SRB1;

NOTE 2: Until successful connection resumption, the default physical layer configuration and the default MAC
Main configuration are applied for the transmission of SRBO and SRB1, and SRB1 is used only for the
transfer of RRCConnectionResume message, and RRCConnectionRelease message if security has been re-
activated.

The UE shall submit the RRCConnectionResumeRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation.
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If the UE is resuming the RRC connection from RRC_INACTIVE and if lower layersindicate an integrity check failure
while T300 is running, the UE shall perform actions specified in 5.3.3.16.
5.3.3.3b Actions related to transmission of RRCEarlyDataRequest message
The UE shall set the contents of RRCEarlyDataRequest message as follows:
1> set the s TMS to the value received from upper layers,
1> set the establishmentCause in accordance with the information received from upper layers;
1> if the UE isaNB-loT UE:

2> if the UE supports DL channel quality reporting and cqi-Reporting is present in
Systeml nfor mationBlockType2-NB:

3> set the cqi-NPDCCH to include the latest results of the downlink channel quality measurements of the
serving cell as specified in TS 36.133[16];

NOTE: Thedownlink channel quality measurements may use measurement period T1 or T2, asdefined in TS
36.133[16]. In case period T2 is used the RRC-MAC interactions are |eft to UE implementation.

1> set the dedicatedInfoNAS to include the information received from upper layers,
The UE shall configure the lower layersto use EDT and submit the RRCEarlyDataRequest message to the lower layers
for transmission.
5.3.3.3c UE actions upon receiving EDT fallback indication from lower layers
Upon indication from lower layersthat EDT is cancelled, the UE shall:

1> start or restart timer T300;

1> if the falback isindicated by lower layersin response to the RRCEarlyDataRequest:

2> nitiate transmission of RRCConnectionRequest message in accordance with 5.3.3.3;

1> elseif the fallback isindicated by lower layersin response to the RRCConnectionResumeRequest for EDT and
the fallback is not due to the UL grant provided in Random Access Response not being for EDT:

2> perform the actions upon abortion of UP-EDT as specified in 5.3.3.9g;
2> initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.33;

NOTE: Itisupto UE implementation to avoid dataloss dueto EDT fallback.

5.3.34 Reception of the RRCConnectionSetup by the UE
NOTE 1: Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];
The UE shall:

1> if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest from a suspended RRC
connection:

2> if the UE hasinitiated UP-EDT:

3> discard any current AS security context including the Krrcenc key, the Krreint key, the Kupine key and the
Kupenc key;

2> release dl radio resources, including release of the RLC entity, the MAC configuration and the associated
PDCP entity for all established or suspended RBs, except for SRBO;

2> discard the stored UE AS context and resumel dentity;

2> if stored, discard the stored nextHopChainingCount;
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2> if stored, discard the stored drb-ContinueROHC;
2> indicate to upper layers fallback of the RRC connection;

1> if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest from
RRC_INACTIVE:

2> stop T380 if running;
2> discard the stored UE Inactive AS context;
2> release rre-InactiveConfig, if configured;

2> discard any current AS security context including the Krrcenc key, the Krgcint key, the Kupint key and the
Kupenc key;

2> release radio resources for al established RBs except SRBO, including release of the RLC entities, of the
associated PDCP entities and of SDAP entities;

2> release the RRC configuration except for the default L1 parameter values, default MAC main configuration
and CCCH,;

2> apply the default NR PDCP configuration as specified in TS 38.331 [82], clause 9.2.1.1 for SRB1,
2> use NR PDCP for all subsequent messages received and sent by the UE via SRB1;
2> indicate to upper layers fallback of the RRC connection;

1> perform the radio resource configuration procedure in accordance with the received
radioResourceConfigDedicated and as specified in 5.3.10;

1> if stored, discard the cell reselection priority information provided by the idleModeMobilityControl Info or
inherited from another RAT;

1> if stored, discard the dedicated offset provided by the redirectedCarrier OffsetDedicated;
1> stop timer T300;
1> if T302 isrunning:

2> stop timer T302;

2> if the UE is connected to 5GC:

3> perform the actions as specified in 5.3.16.4;

1> stop timer T303, if running;
1> stop timer T305, if running;
1> stop timer T306, if running;
1> stop timer T308, if running;
1> perform the actions as specified in 5.3.3.7;
1> stop timer T320, if running;
1> stop timer T350, if running;
1> perform the actions as specified in 5.6.12.4;
1> release rclwi-Configuration, if configured, as specified in 5.6.16.2;
1> stop timer T360, if running;

1> stop timer T322, if running;
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1> stop timer T334, if running;
1> if T309isrunning:
2> stop timer T309 for all access categories,
2> perform the actions as specified in 5.3.16.4.
1> enter RRC_CONNECTED;
1> stop the cell re-selection procedure;
1> consider the current cell to be the PCell;
1> set the content of RRCConnectionSetupComplete message as follows:
2> if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest:
3> if upper layers provide an STMS!:
4> set the ssTMS to the value received from upper layers;
3> elseif upper layers provide a5G-S-TMSI:
4> st the ng-5G-S- TMS-Bits to ng-5G-S- TMS with the value received from upper layers;
2> elseif upper layers provide a5G-S-TMSI:

3> set the ng-5G-S TMS-Bits to ng-5G-S TMS -Part?2 to the leftmost 8 bits of 5G-S-TM S| received from
upper layers,

2> set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35] for
E-UTRA/EPC and TS 24.501 [95] for E-UTRA/5GC) from the PLMN(s) included in the plmn-ldentityList in
Systeml nformationBlockTypel (or SystemlnformationBlockTypel-NB in NB-10T);

2> if upper layers provide the 'Registered MME', include and set the registeredMME as follows:
3> if the PLMN identity of the 'Registered MME' is different from the PLMN selected by the upper layers:

4> include the plmnidentity in the registeredMME and set it to the value of the PLMN identity in the
'Registered MME' received from upper layers,

3> set the mmegi and the mmec to the value received from upper layers;
2> if upper layers provided the 'Registered MME":
3> include and set the gummei-Type to the value provided by the upper layers;
2> if upper layers provide the 'Registered AMF', include and set the registeredAMF as follows:
3> if the PLMN identity of the 'Registered AMF' is different from the PLMN selected by the upper layers:

4> include the plmnidentity in the registeredAMF and set it to the value of the PLMN identity in the
'Registered AMF' received from upper layers,

3> set the amf-1dentifier to AMF Identifier of the 'Registered AMF' received from upper layers,;
2> if upper layers provided the 'Registered AMF":

3> include and set the guami-Type to the value provided by the upper layers;
2> if upper layers provide one or more S-NSSAI (see TS 23.003 [27]):

3> include the s-NSSAI-list and set the content to the values provided by the upper layers;
2> if the UE supports CloT EPS optimisation(s):

3> include attachWithoutPDN-Connectivity if received from upper layers;
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3> include up-CloT-EPS-Optimisation if received from upper layers;
3> except for NB-10T, include cp-CloT-EPS-Optimisation if received from upper layers;
2> if connecting as an RN:
3> include the rn-SubframeConfigReq;
2> if the RRCConnectionSetup is received in response to RRCEarlyDataRequest:
3> set the dedicatedInfoNASto a zero-length octet string;
2> ese
3> set the dedicatedInfoNASto include the information received from upper layers,
2> if the UE is connected to EPC:
3> except for NB-loT:

4> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-ldentityList stored in Var RLF-Report:

5> include rlf-InfoAvailable;

4> if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN isincluded in
plmn-ldentityList stored in VarLogMeasReport:

5> include logMeasAvailableMBSFN,;

4> elseif the UE has logged measurements available for E-UTRA and if the RPLMN isincluded in
plmn-ldentityList stored in VarLogMeasReport:

5> include logMeasAvailable;

5> if Bluetooth measurement results are included in the logged measurements the UE has available
and if the RPLMN isincluded in plmn-ldentityList stored in VarLogMeasReport:

6> include logMeasAvailableBT;

5> if WLAN measurement results are included in the logged measurements the UE has available and
if the RPLMN isincluded in plmn-ldentityList stored in VarLogMeasReport:

6> include logMeasAvailableWLAN,;

4> if the UE has connection establishment failure information available in Var ConnEstFailReport and if
the RPLMN is egual to plmn-ldentity stored in VarConnEstFail Report:

5> include connEstFaillnfoAvailable;

4> include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just
prior to entering RRC_CONNECTED state;

4> if the UE has flight path information available:
5> include flightPathlnfoAvailable;
3> for NB-loT:

4> if the UE supports serving cell idle mode measurements reporting and servingCellMeasinfo is present
in Systeml nformationBlockType2-NB:

5> set the measResultServCell to include the measurements of the serving cell;

NOTE 2: The UE includes the latest results of the serving cell measurements as used for cell selection/ reselection
evaluation, which are performed in accordance with the performance requirements as specified in TS
36.133 [16].
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3> include dcn-ID if aDCN-ID value (see TS 23.401 [41]) is received from upper layers,
2> except for NB-10T:

3> if the UE supports storage of mobility history information and the UE has mobility history information
available in VarMobilityHistoryReport:

4> include the mobilityHistoryAvail;

3> if the SIB2 contains idleModeMeasurements, and the UE has IDLE mode measurement information
available in VarMeasl dleReport:

4> include the idleMeasAvailable;
2> if UE needs UL gaps during continuous uplink transmission:
3> include ue-CE-NeedULGaps,
1> submit the RRCConnectionSetupCompl ete message to lower layers for transmission;

1> the procedure ends.

5.3.3.4a Reception of the RRCConnectionResume by the UE
The UE shall:
1> stop timer T300;
1> if T309 is running:
2> stop timer T309 for all access categories;
2> perform the actions as specified in 5.3.16.4.
1> stop T380 if running;
1> except if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT:
2> if resuming an RRC connection from a suspended RRC connection:

3> restore the PDCP state and re-establish PDCP entities for SRB2, if configured with E-UTRA PDCP, and
for all DRBsthat are configured with E-UTRA PDCP;

3> if drb-ContinueROHC isincluded:
4> indicate to lower layersthat stored UE AS context is used and that drb-ContinueROHC is configured;

4> continue the header compression protocol context for the DRBs configured with the header
compression protocol;

3> ese
4> indicate to lower layersthat stored UE AS context is used;

4> reset the header compression protocol context for the DRBs configured with the header compression
protocol;

3> discard the stored UE A'S context and resumel dentity;

2> dseif the RRCConnectionResume message includes the full Config (for resuming an RRC connection from
RRC_INACTIVE):

3> perform the radio configuration procedure as specified in 5.3.5.8;
2> else (for resuming an RRC connection from RRC_INACTIVE):
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3> restore the physical layer configuration, the MAC configuration, the RLC configuration and the PDCP
configuration from the stored UE Inactive AS context;
3> discard the stored UE Inactive AS context;
3> release the rre-InactiveConfig, except ran-NotificationAreal nfo;
1> else:
2> discard the stored UE AS context and resumel dentity;

1> perform the radio resource configuration procedure in accordance with the received
radioResourceConfigDedicated and as specified in 5.3.10;

NOTE 1: When performing the radio resource configuration procedure, for the physical layer configuration and the
MAC Main configuration, the restored RRC configuration from the stored UE AS context is used as basis
for the reconfiguration.

1> if the received RRCConnectionResume message includes the sk-Counter:
2> perform key update procedure as specified in TS 38.331 [82], clause 5.3.5.8;
1> if the received RRCConnectionResume message includes the nr-RadioBearer Configl:
2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;
1> if the received RRCConnectionResume message includes the nr-RadioBearer Config2:
2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;
1> except if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT:
2> resume SRB2 and all DRBs, if any, including RBs configured with NR PDCP;

1> if stored, discard the cell reselection priority information provided by the idleModeMobilityControl I nfo or
inherited from another RAT,;

1> if stored, discard the dedicated offset provided by the redirectedCarrier OffsetDedicated,;
1> if the RRCConnectionResume message includes the measConfig:

2> perform the measurement configuration procedure as specified in 5.5.2;
1> if T302 isrunning:

2> stop timer T302;

2> if the UE is connected to 5GC:

3> perform the actions as specified in 5.3.16.4;

1> stop timer T303, if running;
1> stop timer T305, if running;
1> stop timer T306, if running;
1> stop timer T308, if running;
1> perform the actions as specified in 5.3.3.7;
1> stop timer T320, if running;
1> stop timer T350, if running;
1> perform the actions as specified in 5.6.12.4;

1> stop timer T360, if running;

ETSI



3GPP TS 36.331 version 15.15.0 Release 15 97 ETSI TS 136 331 V15.15.0 (2021-10)

1> stop timer T322, if running;
1> stop timer T331, if running;

1> if the RRCConnectionResume is received in response to an RRCConnectionResumeRequest for EDT or an
RRCConnectionResumeRequest from RRC_INACTIVE:

2> ignore the nextHopChainingCount value indicated in the RRCConnectionResume message;
1> else:
2> if resuming an RRC connection from a suspended RRC connection:

3> update the Keng key based on the K asve key to which the current Keng is associated, using the
nextHopChainingCount value indicated in the RRCConnectionResume message, as specified in TS 33.401
[32];

3> store the nextHopChainingCount value;

3> derive the Krreint key associated with the previously configured integrity algorithm, as specified in TS
33.401[32];

3> request lower layersto verify the integrity protection of the RRCConnectionResume message, using the
previously configured algorithm and the Kgrrcint key;

3> if the integrity protection check of the RRCConnectionResume message fails:

4> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause
‘other’, upon which the procedure ends,

3> derive the Krreenc key and the Kypenc key associated with the previously configured ciphering algorithm,
as specified in TS 33.401 [32];

3> configure lower layers to resume integrity protection using the previously configured algorithm and the
Krreint key immediately, i.e., integrity protection shall be applied to all subsequent messages received and
sent by the UE;

3> configure lower layers to resume ciphering and to apply the ciphering algorithm, the Krrcenc key and the
Kupenc key, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent
by the UE;

1> enter RRC_CONNECTED;

1> indicate to upper layers that the suspended RRC connection has been resumed;
1> stop the cell re-selection procedure;

1> consider the current cell to be the PCell;

1> set the content of RRCConnectionResumeCompl ete message as follows:

2> set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35] for
E-UTRA/EPC and TS 24.501 [95] for E-UTRA/5GC) from the PLMN(s) included in the plmn-IdentityList in
SystemlInformationBlockTypel,;

2> set the dedicatedInfoNAS to include the information received from upper layers,
2> except for NB-loT:
3> if resuming an RRC connection from a suspended RRC connection:

4> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-ldentityList stored in Var RLF-Report:

5> include rlf-InfoAvailable;
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4> if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN isincluded in
plmn-ldentityList stored in VarLogMeasReport:
5> include logMeasAvailableMBSFN;

4> elseif the UE has logged measurements available for E-UTRA and if the RPLMN isincluded in
plmn-ldentityList stored in VarLogMeasReport:

5> include logMeasAvailable;

5> if Bluetooth measurement results are included in the logged measurements the UE has available
and if the RPLMN isincluded in plmn-ldentityList stored in VarLogMeasReport:

6> include logMeasAvailableBT;

5> if WLAN measurement results are included in the logged measurements the UE has available and
if the RPLMN isincluded in plmn-ldentityList stored in VarLogMeasReport:

6> include logMeasAvailableWLAN,;

4> if the UE has connection establishment failure information available in VarConnEstFailReport and if
the RPLMN is egual to plmn-ldentity stored in VarConnEstFail Report:

5> include connEstFaillnfoAvailable;

4> include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just
prior to entering RRC_CONNECTED state;

4> if the UE has flight path information available:
5> include flightPathlnfoAvailable;

3> if the UE supports storage of mobility history information and the UE has mobility history information
available in VarMobilityHistoryReport:

4> include mobilityHistoryAvail;

3> if the SIB2 contains idleModeMeasurements, and the UE has IDLE mode measurement information
available in VarMeasl dleReport:

4> include the idleMeasAvailable;
2> for NB-l0T:

3> if the UE supports serving cell idle mode measurements reporting and servingCellMeaslInfo is present in
Systeml nfor mationBlockType2-NB:

4> set the measResultServCell to include the measurements of the serving cell;

NOTE 2: The UE includes the latest results of the serving cell measurements as used for cell selection/ reselection
evaluation, which are performed in accordance with the performance requirements as specified in TS
36.133 [16].

1> submit the RRCConnectionResumeComplete message to lower layers for transmission;

1> the procedure ends.

5.3.3.4b Reception of the RRCEarlyDataComplete by the UE
The UE shall:
1> indicate to upper layers that the RRC connection has been established;

1> if stored, discard the cell reselection priority information provided by the idleModeMobilityControllnfo or
inherited from another RAT;

1> if stored, discard the dedicated offset provided by the redirectedCarrier OffsetDedicated,;
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1> stop timer T300;

1> stop timer T302, if running;

1> stop timer T303, if running;

1> stop timer T305, if running;

1> stop timer T306, if running;

1> stop timer T308, if running;

1> perform the actions as specified in 5.3.3.7;

1> stop timer T320, if running;

1> stop timer T322, if running;

1> forward the dedicatedInfoNAS if received, to the upper layers,

1> reset MAC and release the MAC configuration;

1> if the RRCEarlyDataComplete message includes redirectedCarrierInfo indicating redirection to geran; and
1> if upper layersindicate that redirect to GERAN without AS security is not allowed:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other’, upon
which the procedure ends;

1> if the RRCEarlyDataComplete message includes idleModeMobilityControl | nfo:
2> store the cell reselection priority information provided by the idleModeMobilityControl I nfo;
2> if the t320 isincluded:
3> start timer T320, with the timer value set according to the value of t320;
1> dse
2> apply the cell reselection priority information broadcast in the system information;
1> for NB-loT, if the RRCEarlyDataCompl ete message includes redirectedCarriernfo:
2> if the redirectedCarrier OffsetDedicated isincluded in the redirectedCarrierinfo:
3> store the dedicated offset for the frequency in redirectedCarrierinfo;
3> start timer T322, with the timer value set according to the value of T322 in redirectedCarrierinfo;
1> if the extendedWaitTime is present; and
1> if the UE supports delay tolerant access or the UE isaNB-IoT UE:
2> forward the extendedWaitTime to upper layers;

1> indicate the release of the RRC connection to upper layers together with the release cause 'other’, upon which the
procedure ends;

5.3.3.5 Cell re-selection or cell selection while T300, T302, T303, T305, T306, T308
or T309 is running
The UE shall:
1> if cell selection or reselection occurs while T309 or T302 is running and if the UE is connected to 5GC:
2> stop timer T309 for all access categories, if running;
2> if in RRC_INACTIVE and T302 is running:
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3> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12 with release cause 'RRC
Resume failure’;
2> else
3> stop timer T302, if running;
3> perform the actions as specified in 5.3.16.4;
1> if in RRC_INACTIVE:
2> if cell reselection occurs while T300 is running:

3> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12 with release cause 'RRC
Resume failure’;

1> elseif cell reselection occurs while T300, T302, T303, T305, T306, or T308 is running:
2> if timer T302, T303, T305, T306, and/or T308 is running and if the UE is connected to EPC:
3> stop timer T302, T303, T305, T306, and T308, whichever ones were running;
3> perform the actions as specified in 5.3.3.7;
2> if timer T300 is running:
3> stop timer T300;

3> if UE has sent RRCConnectionResumeRequest message and has not received RRCConnectionResume
message:

4> reset MAC;
4> if UE hasinitiated UP-EDT:
5> perform the actions upon abortion of UP-EDT as specified in 5.3.3.92;
4> else:
5> re-establish RLC for all RBsthat are established;
5> suspend SRB1;
3> else
4> reset MAC, release the MAC configuration and re-establish RLC for all RBsthat are established;
3> inform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication;
5.3.3.6 T300 expiry
The UE shall:
1> if timer T300 expires:

2> if UE has sent RRCConnectionResumeRequest message and has not received RRCConnectionResume
message:

3> reset MAC;
3> if UE hasinitiated UP-EDT:

4> perform the actions upon abortion of UP-EDT as specified in 5.3.3.9a;
3> dse

4> re-establish RLC for al RBsthat are established;
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4> suspend SRB1,;
2> else
3> reset MAC, release the MAC configuration and re-establish RLC for all RBsthat are established;
2> if the UE isaNB-loT UE:
3> if connEstFail Offset isincluded in Systeml nformationBlockType2-NB:

4> use connEstFail Offset for the parameter Qoffsetiemp for the concerned cell when performing cell
selection and reselection according to TS 36.304 [4];

3> dse

4> use value of infinity for the parameter Qoffsettemp for the concerned cell when performing cell
selection and reselection according to TS 36.304 [4];

NOTE 0: For NB-10T, the number of times that the UE detects T300 expiry on the same cell before applying
connEstFail Offset and the amount of time that the UE applies connEstFail Offset before removing the
offset from evaluation of the cell is up to UE implementation.

2> elseif the UE supports RRC Connection Establishment failure temporary Qoffset and T300 has expired a
consecutive connEstFail Count times on the same cell for which txFailParamsisincluded in
SystemlInfor mationBlockType2:

3> for aperiod as indicated by connEstFail OffsetValidity:

4> use connEstFail Offset for the parameter Qoffsetiemp for the concerned cell when performing cell
selection and reselection according to TS 36.304 [4] and TS 25.304 [40];

NOTE 1: When performing cell selection, if no suitable or acceptable cell can be found, itisup to UE
implementation whether to stop using connEstFail Offset for the parameter Qoffsetiemp during
connEstFail OffsetValidity for the concerned cell.

2> except for NB-10T, store the following connection establishment failure information in the
VarConnEstFailReport by setting its fields as follows:

3> clear the information included in VarConnEstFail Report, if any;

3> set the plmn-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the
PLMN(s) included in the plmn-IdentityList in Systeml nformationBlockTypel;

3> set the failedCellld to the global cell identity of the cell where connection establishment failureis
detected;

3> set the measResultFailedCell to include the RSRP and RSRQ, if available, of the cell where connection
establishment failure is detected and based on measurements collected up to the moment the UE detected
the failure;

3> if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-
selection, to include neighbouring cell measurements for at most the following number of neighbouring
cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency aswell as 3 inter-RAT
neighbours, per frequency/ set of frequencies (GERAN) per RAT and according to the following:

4> for each neighbour cell included, include the optional fields that are available;

NOTE 2: The UE includes the latest results of the available measurements as used for cell reselection evaluation,
which are performed in accordance with the performance requirements as specified in TS 36.133 [16].

3> if available, set the logMeasResultListWLAN to include the WLAN measurement results, in order of
decreasing RSS| for WLAN APs;

3> if available, set the logMeasResultListBT to include the Bluetooth measurement results, in order of
decreasing RSSI for Bluetooth beacons;

3> if detailed location information is available, set the content of the locationlnfo as follows:
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4> include the locationCoordinates;
4> include the horizontal Vel ocity, if available;

3> set the number OfPreamblesSent to indicate the number of preambles sent by MAC for the failed random
access procedure;

3> set contentionDetected to indicate whether contention resolution was not successful as specified in TS
36.321 [6] for at least one of the transmitted preambles for the failed random access procedure;

3> set maxTxPower Reached to indicate whether or not the maximum power level was used for the last
transmitted preamble, see TS 36.321 [6];

2> if inRRC_INACTIVE:

3> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'RRC
Resume failure’;

2> elseinform upper layers about the failure to establish the RRC connection or failure to resume the RRC
connection with suspend indication, upon which the procedure ends,

The UE may discard the connection establishment failure information, i.e. release the UE variable
VarConnEstFail Report, 48 hours after the failure is detected, upon power off or upon detach.

5.3.3.7 T302, T303, T305, T306, or T308 expiry or stop
If the UE is connected to EPC, the UE shall:
1> if timer T302 expires or is stopped:
2> inform upper layers about barring aleviation for mobile terminating access;
2> if timer T303 is not running:
3> inform upper layers about barring aleviation for mobile originating calls;
2> if timer T305 is not running:
3> inform upper layers about barring alleviation for mobile originating signalling;
2> if timer T306 is not running:
3> inform upper layers about barring alleviation for mobile originating CS fallback;
2> if timer T308 is not running:
3> inform upper layers about barring alleviation for ACDC;
1> if timer T303 expires or is stopped:
2> if timer T302 is not running:
3> inform upper layers about barring alleviation for mobile originating calls;
1> if timer T305 expires or is stopped:
2> if timer T302 is not running:
3> inform upper layers about barring alleviation for mobile originating signalling;
1> if timer T306 expires or is stopped:
2> if timer T302 is not running:
3> inform upper layers about barring alleviation for mobile originating CS fallback;

1> if timer T308 expires or is stopped:
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2> if timer T302 is not running:

3> inform upper layers about barring alleviation for ACDC,;

5.3.3.8 Reception of the RRCConnectionReject by the UE
The UE shall:
1> stop timer T300;
1> stop timer T302, if running;
1> reset MAC,
1> except for NB-10T, start timer T302, with the timer value set to the waitTime;
1> if the UEisaNB-loT UE; or
1> if the extendedWaitTime is present and the UE supports delay tolerant access:
2> forward the extendedWaitTime to upper layers,
1> if deprioritisationReq is included and the UE supports RRC Connection Reject with deprioritisation:
2> start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;
2> gtore the deprioritisationReq until T325 expiry;

NOTE: The UE stores the deprioritisation request irrespective of any cell reselection absolute priority
assignments (by dedicated or common signalling) and regardless of RRC connectionsin E-UTRAN or
other RATs unless specified otherwise.

1> if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest sent to resume a
suspended RRC connection:;

2> if the rrc-Suspendindication is not present:

3> release dl radio resources, including release of the RLC entity, the MAC configuration and the associated
PDCP entity for all established or suspended RBs;

3> discard the stored UE AS context and resumel dentity;

3> inform upper layers about the failure to resume the RRC connection without suspend indication and that
access barring for mobile originating calls, mobile originating signalling, mobile terminating access and
except for NB-10T for mobile originating CS fallback is applicable, upon which the procedure ends;

2> else
3> if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest for EDT:
4> perform the actions upon abortion of UP-EDT as specified in 5.3.3.9a;
3> ese
4> suspend SRB1,;

3> inform upper layers about the failure to resume the RRC connection with suspend indication and that
access barring for mobile originating calls, mobile originating signalling, mobile terminating access and
except for NB-10T for mobile originating CS fallback is applicable, upon which the procedure ends;

1> elseif the RRCConnectionRegject is received in response to an RRCConnectionResumeRequest sent whilein
RRC_INACTIVE:

2> release the default MAC configuration;

2> if RRCConnectionReject is received in response to a request from upper layers:
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3> gform the upper layer that access barring is applicable for all access categories except categories '0' and
2> if RRCConnectionReject is received in response to an RRCConnectionResumeRequest:
3> if resumeistriggered by upper layers:
4> inform upper layers about the failure to resume the RRC connection;
3> if resumeistriggered due to an RNA update:
4> set the variable pendingRnaUpdate to 'TRUE';
3> discard the current Keng, Krreene ke, Krreint, Kurint key and Kupenc key;
3> suspend SRB1, upon which the procedure ends;
2> The UE shall continue to monitor RAN and CN paging while the timer T302 is running.
1> else
2> release the default MAC configuration;

2> inform upper layers about the failure to establish the RRC connection and that access barring for mobile
originating calls, mobile originating signalling, mobile terminating access and except for NB-10T, for mobile
originating CS fallback is applicable, upon which the procedure ends;
5.3.3.9 Abortion of RRC connection establishment

If upper layers abort the RRC connection establishment procedure while the UE has not yet entered
RRC_CONNECTED, the UE shall:

1> stop timer T300, if running;
1> reset MAC, release the MAC configuration and re-establish RLC for all RBsthat are established;

5.3.3.9a Abortion of UP-EDT

The UE shall:
1> delete the Keng, Krreint, Krreene @nd Kupene keys derived in accordance with 5.3.3.3g;
1> re-establish RLC entities for all SRBs and DRBs;
1> suspend all SRB(s) and DRB(s) except SRBO;

1> configure lower layers to suspend integrity protection and ciphering.

5.3.3.10 Handling of SSAC related parameters
Upon request from the upper layers, the UE shall:

1> if SystemlnformationBlockType2 includes ac-BarringPer PLMN-List and the ac-BarringPer PLMN-List contains
an AC-BarringPerPLMN entry with the plmn-Identitylndex corresponding to the PLMN selected by upper layers
(see TS 23.122 [11], TS 24.301 [35)):

2> select the AC-BarringPer PLMN entry with the plmn-Identitylndex corresponding to the PLMN selected by
upper layers;

2> in the remainder of this procedure, use the selected AC-BarringPerPLMN entry (i.e. presence or absence of
access barring parametersin this entry) irrespective of the common access barring parametersincluded in
Systeml nformationBlockType2;

1> ese
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2> in the remainder of this procedure use the common access barring parameters (i.e. presence or absence of
these parameters) included in Systeml nformationBlockType2;
1> set thelocal variables BarringFactor ForMMTEL-Voice and BarringTimeForMMTEL-Voice as follows:
2> if ssac-BarringForMMTEL-Voice is present:

3> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range 11..15, which
isvalid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

NOTE: ACs12, 13, 14 areonly valid for use in the home country and ACs 11, 15 are only valid for usein the
HPLMN/ EHPLMN.

3> if, for at least one of these Access Classes, the corresponding bit in the ac-BarringFor Special AC
contained in ssac-BarringForMMTEL-Voice is set to zero:

4> set BarringFactorForMMTEL-Voice to one and BarringTimeForMMTEL-Voice to zero;
3> else

4> st BarringFactor ForMMTEL-Voice and BarringTimeFor MMTEL-Voice to the value of ac-
BarringFactor and ac-BarringTime included in ssac-BarringForMMTEL-Voice, respectively;

2> else set BarringFactor ForMMTEL-Voice to one and BarringTimeForMMTEL-Voice to zero;
1> set the local variables BarringFactor ForMMTEL-Video and BarringTimeForMMTEL-Video as follows:
2> if ssac-BarringForMMTEL-Video is present:

3> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range 11..15, which
isvalid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

3> if, for at least one of these Access Classes, the corresponding bit in the ac-BarringFor Special AC
contained in ssac-BarringForMMTEL-Video is set to zero:

4> set BarringFactorForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero;
3> ese

4> st BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video to the value of ac-
BarringFactor and ac-BarringTime included in ssac-BarringForMMTEL-Video, respectively;

2> else set BarringFactor ForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero;
1> forward the variables BarringFactor ForMMTEL-Voice, BarringTimeForMMTEL-Voice,
BarringFactor ForMMTEL-Video and BarringTimeForMMTEL-Video to the upper layers;
5.3.3.11 Access barring check
1> if timer T302 or "Tharring" is running:
2> consider accessto the cell as barred;
1> elseif SystemlnformationBlockType2 includes " AC barring parameter":

2> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range 11..15, which is
valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

NOTE: ACs12, 13, 14 areonly valid for use in the home country and ACs 11, 15 are only valid for usein the
HPLMN/ EHPLMN.

2> for at |least one of these valid Access Classes the corresponding bit in the ac-BarringFor Special AC contained
in"AC barring parameter” is set to zero:

3> consider access to the cell as not barred;

2> dse
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3> draw arandom number 'rand' uniformly distributed in the range: 0 <rand < 1,
3> if 'rand' islower than the value indicated by ac-BarringFactor included in "AC barring parameter":
4> consider access to the cell asnot barred;
3> else
4> consider access to the cell as barred;
1> dse
2> consider access to the cell as not barred;
1> if accessto the cell is barred and both timers T302 and "Thbarring" are not running:
2> draw arandom number 'rand’ that is uniformly distributed in therange 0 <rand < 1;

2> start timer "Tharring" with the timer value calculated as follows, using the ac-BarringTime included in "AC
barring parameter":

"Tbarring" = (0.7+ 0.6 - rand) ~ ac-BarringTime;

5.3.3.12 EAB check
The UE shall:
1> if SystemlnformationBlockTypel4 is present:
2> if eab-PerRSRP isincluded:
3> if the establishmentCause received from higher layersis set to a value other than emergency; and

3> if the UE has no Access Class, as stored on the USIM, with avaluein the range 11..15, which is valid for
the UE to use according to TS22.011 [10] and TS 23.122[11] :

4> if eab-PerRSRP is set to threshO:
5> consider access to the cell as barred when in enhanced coverage as specified in TS 36.304 [4];
4> elseif eab-PerRSRP is set to threshl:
5> if the measured RSRP is less than the first entry in rsrp-ThresholdsPrachi nfoList:
6> consider access to the cell as barred;
5> else:
6> consider that only the resourcesindicated for the first CE level are configured;
4> elseif eab-PerRSRP is set to thresh2:
5> if the measured RSRP is less than the second entry in rsrp-ThresholdsPrachl nfoList:
6> consider access to the cell as barred;
5> else
6> consider that only the resources indicated for the first and second CE levels are configured;
4> elseif eab-PerRSRP is set to thresh3:
5> if the measured RSRP isless than the third entry in rsrp-ThresholdsPrachinfoList:
6> consider access to the cell as barred;

5> dse
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6> consider that only the resourcesindicated for the first, second, and third CE levels are
configured;
2> if accessto the cell is not barred due to eab-PerRSRP and eab-Paramis included:
3> if the eab-Common is included in the eab-Param:;

4> if the UE belongsto the category of UEs asindicated in the eab-Category contained in eab-Common;
and

4> if for the Access Class of the UE, as stored on the USIM and with avalue in the range 0..9, the
corresponding bit in the eab-BarringBitmap contained in eab-Common is set to one:

5> consider access to the cell as barred;
4> else:
5> consider access to the cell as not barred due to EAB;
3> else (the eab-PerPLMN-List is included in the eab-Param):

4> select the entry in the eab-PerPLMN-List corresponding to the PLMN selected by upper layers (see
TS23.122[11], TS24.301[35)]);

4> if the eab-Config for that PLMN isincluded:

5> if the UE belongs to the category of UEs as indicated in the eab-Category contained in eab-
Config; and

5> if for the Access Class of the UE, as stored on the USIM and with avalue in the range 0..9, the
corresponding bit in the eab-BarringBitmap contained in eab-Config is set to one:

6> consider access to the cell as barred;
5> else:
6> consider accessto the cell as not barred due to EAB;
4> else:
5> consider access to the cell as not barred due to EAB;
1> else

2> consider access to the cell as not barred due to EAB;

5.3.3.13 Access barring check for ACDC
The UE shall:
1> if timer T302 is running:
2> consider access to the cell as barred;
1> elseif SystemlnformationBlockType2 includes "ACDC barring parameter":
2> draw arandom number ‘rand' uniformly distributed in the range: 0 <rand < 1;
2> if 'rand' is lower than the value indicated by ac-BarringFactor included in "ACDC barring parameter”:
3> consider accessto the cell as not barred;
2> else
3> consider access to the cell as barred;

1> else:
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2> consider accessto the cell as not barred;
1> if accessto the cell is barred and timer T302 is not running:
2> draw arandom number 'rand' that is uniformly distributed in the range O <rand < 1;

2> start timer "Tharring” with the timer value calculated as follows, using the ac-BarringTime included in
"ACDC barring parameter":

"Tbarring" = (0.7+ 0.6 - rand) ~ ac-BarringTime.

5.3.3.14 Access Barring check for NB-loT
The UE shall:

1> if ab-Enabled included in Master | nfor mationBlock-NB / Master | nfor mationBlock-TDD-NB is set to TRUE and
Systeminfor mationBlockTypel4-NB is broadcast:

2> if ab-PerNRSRP isincluded:
3> if the establishmentCause received from higher layersis set to a value other than mo-ExceptionData; and

3> if the UE has no Access Class, as stored on the USIM, with avaluein the range 11..15, which isvalid for
the UE to use according to TS 22.011 [10] and TS 23.122 [11]:

4> if ab-PerNRSRRP is set to threshl:
5> if the measured RSRP isless than the first entry in rsrp-ThresholdsPrachinfoList;
6> consider access to the cell as barred;
5> else:
6> consider that only the resourcesindicated for the first NPRACH repetition level are configured;
4> if ab-PerNRSRRP is set to thresh2:
5> if the measured RSRP is less than the second entry in rsrp-ThresholdsPrachinfoList;
6> consider access to the cell as barred;
5> elser

6> consider that only the resources indicated for the first and second NPRACH repetition levels
are configured,;

2> if accessto the cell is not barred due to ab-PerNRSRP and ab-Param s included:
3> if the ab-Common isincluded in ab-Param:

4> if the UE belongsto the category of UEs asindicated in the ab-Category contained in ab-Common;
and

4> if for the Access Class of the UE, as stored on the USIM and with avalue in the range 0..9, the
corresponding bit in the ab-BarringBitmap contained in ab-Common is set to one;

5> if the establishmentCause received from higher layersis set to mo-ExceptionData and ab-
BarringForExceptionData is set to FALSE in the ab-Common;

6> consider access to the cell as not barred;
5> else:

6> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range
11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11] and
for at least one of these valid Access Classes for the UE, the corresponding bit in the ab-
BarringFor Special AC contained in ab-Common is set to zero:
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NOTE 1: ACs12, 13, 14 areonly valid for use in the home country and ACs 11, 15 are only valid for usein the

HPLMN/ EHPLMN.

7> consider accessto the cell as not barred;
6> else:

7> consider accessto the cell as barred;

4> else

5> consider accessto the cell as not barred;
3> else (the ab-PerPLMN-List isincluded in the ab-Param):

4> select the ab-PerPLMN entry in ab-PerPLMN-List corresponding to the PLMN selected by upper
layers (see TS 23.122 [11], TS 24.301 [35));

4> if the ab-Config for that PLMN is included:

5> if the UE belongs to the category of UEs asindicated in the ab-Category contained in ab-Config;
and

5> if for the Access Class of the UE, as stored on the USIM and with avalue in the range 0..9, the
corresponding bit in the ab-BarringBitmap contained in ab-Config is set to one:

6> if the establishmentCause received from higher layersis set to mo-ExceptionData and ab-
BarringForExceptionData is set to FALSE in the ab-Config:

7> consider access to the cell as not barred;
6> else

7> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range
11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]
and for at least one of these valid Access Classes for the UE, the corresponding bit in the
ab-BarringFor Special AC contained in ab-Config is set to zero:

NOTE 2: ACs 12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for usein the
HPLMN/ EHPLMN.

8> consider access to the cell as not barred;
7> else
8> consider accessto the cell as barred;
5> else:
6> consider access to the cell as not barred;
4> else
5> consider access to the cell as not barred;
1> else
2> consider access to the cell as not barred;
5.3.3.15 Failure to deliver NAS information in RRCConnectionSetupComplete
message
The UE shall:

1> if the UE isaNB-loT UE and radio link failure occurs before the successful delivery of
RRCConnectionSetupCompl ete message has been confirmed by lower layers:
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2> inform upper layers about the possible failure to deliver the NAS information contained in the
RRCConnectionSetupComplete message;

5.3.3.16 Integrity check failure from lower layers while T300 is running for UP-EDT or
RRC_INACTIVE
The UE shall:

1> upon receiving integrity check failure indication from lower layers concerning SRB1 or SRB2 while T300 is
running for UP-EDT:

2> discard the stored UE AS context and resumel dentity;
2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’;

1> upon receiving integrity check failure indication from lower layers while T300 isrunning and if the UE is
resuming the RRC connection from RRC_INACTIVE:

2> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'RRC Resume
failure’;
5.3.3.17 Inability to comply with RRCConnectionResume
The UE shall:
1> if the UE is unable to comply with (part of) the configuration included in the RRCConnectionResume message;

2> perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12 with release cause 'RRC Resume
failure'.

NOTE 1: The UE may apply above failure handling also in case the RRCConnectionResume message calses a
protocol error for which the generic error handling as defined in 5.7 specifies that the UE shall ignore the
message.

NOTE 2: If the UE is unable to comply with part of the configuration, it does not apply any part of the
configuration, i.e. thereis no partial success/failure.

5.34 Initial security activation

5341 General

UE EUTRAN

SecurityModeCommand

SecurityModeCompl ete,

Figure 5.3.4.1-1: Security mode command, successful

ETSI



3GPP TS 36.331 version 15.15.0 Release 15 111 ETSI TS 136 331 V15.15.0 (2021-10)

UE EUTRAN

SecurityModeCommand

SecurityModeFail ure,

Figure 5.3.4.1-2: Security mode command, failure

The purpose of this procedure isto activate AS security upon RRC connection establishment.

5.34.2 Initiation

E-UTRAN initiates the security mode command procedure to a UE in RRC_CONNECTED. Moreover, E-UTRAN
applies the procedure as follows:

- whenonly SRB1, or for NB-loT SRB1 and SRB1bis, is established, i.e. prior to establishment of SRB2 and/ or
DRBs.
5.34.3 Reception of the SecurityModeCommand by the UE
The UE shall:
1> derive the Kevs key, as specified in TS 33.401 [32] for E-UTRA/EPC, and TS 33.501 [86] for E-UTRA/5GC;

1> derive the Krrcint key associated with the integrityProtAlgorithm indicated in the SecurityModeCommand
message, as specified in TS 33.401 [32];

1> request lower layersto verify the integrity protection of the SecurityModeCommand message, using the
algorithm indicated by the integrityProtAlgorithm as included in the SecurityModeCommand message and the
Krreint key;

1> if the SecurityModeCommand message passes the integrity protection check:

2> derive the Krreenc key and the Kypenc key associated with the cipheringAlgorithm indicated in the
SecurityModeCommand message, as specified in TS 33.401 [32];

2> if connected as an RN:

3> derive the Kupint key associated with the integrityProtAlgorithmindicated in the SecurityModeCommand
message, as specified in TS 33.401 [32];

2> configure lower layersto apply integrity protection using the indicated algorithm and the Krrcint key
immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE,
including the SecurityModeComplete message;

2> configure lower layersto apply ciphering using the indicated a gorithm, the Krrcenc key and the Kypenc key
after completing the procedure, i.e. ciphering shall be applied to all subsequent messages received and sent
by the UE, except for the SecurityModeComplete message which is sent unciphered;

2> if connected as an RN:

3> configure lower layersto apply integrity protection using the indicated algorithm and the Kugin: key, for
DRBs that are subsequently configured to apply integrity protection, if any;

2> consider AS security to be activated;

2> upon RRC connection establishment, if UE does not need UL gaps during continuous uplink transmission:
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3> configure lower layersto stop using UL gaps during continuous uplink transmission in FDD for
SecurityModeComplete message and subsequent uplink transmissionin RRC_CONNECTED except for
UL transmissions as specified in TS 36.211 [21];
2> submit the SecurityModeCompl ete message to lower layers for transmission, upon which the procedure ends,
1> else:

2> continue using the configuration used prior to the reception of the SecurityModeCommand message, i.e.
neither apply integrity protection nor ciphering.

2> submit the SecurityModeFailure message to lower layers for transmission, upon which the procedure ends;
5.35 RRC connection reconfiguration

5351 General

UE EUTRAN

RRCConnectionReconfiguration

RRCConnecti onReconfigur ationCompl ete,

Figure 5.3.5.1-1: RRC connection reconfiguration, successful

UE EUTRAN

RRCConnectionReconfiguration

€ RRC connection re-establishment

>

Figure 5.3.5.1-2: RRC connection reconfiguration, failure

The purpose of this procedure is to modify an RRC connection, e.g. to establish/ modify/ release RBs, to perform
handover, to setup/ modify/ release measurements, to add/ modify/ release SCells. As part of the procedure, NAS
dedicated information may be transferred from E-UTRAN to the UE.

5.35.2 Initiation

E-UTRAN may initiate the RRC connection reconfiguration procedure to a UE in RRC_CONNECTED. E-UTRAN
applies the procedure as follows:

- the mobilityControllnfo isincluded only when AS-security has been activated, and SRB2 with at least one DRB
are setup and not suspended;

- the establishment of RBs (other than SRB1, that is established during RRC connection establishment) isincluded
only when AS security has been activated,

- theaddition of SCellsis performed only when AS security has been activated;
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5.3.5.3 Reception of an RRCConnectionReconfiguration not including the
mobilityControlinfo by the UE

If the RRCConnectionReconfiguration message does not include the mobilityControlInfo and the UE is able to comply
with the configuration included in this message, the UE shall:

1> if thisis the first RRCConnectionReconfiguration message after successful completion of the RRC connection
re-establishment procedure:

2> re-establish PDCP for SRB2 configured with E-UTRA PDCP entity and for all DRBs that are established and
configured with E-UTRA PDCEP, if any;

2> re-establish RLC for SRB2 and for all DRBs that are established and configured with E-UTRA RLC, if any;
2> if the RRCConnectionReconfiguration message includes the full Config:
3> perform the radio configuration procedure as specified in 5.3.5.8;
2> if the RRCConnectionReconfiguration message includes the radioResour ceConfigDedicated:
3> perform the radio resource configuration procedure as specified in 5.3.10;
NOTE 1: Void
NOTE 2: Void
1> dse
2> if the RRCConnectionReconfiguration message includes the radioResour ceConfigDedicated:
3> perform the radio resource configuration procedure as specified in 5.3.10;

NOTE 3: If the RRCConnectionReconfiguration message includes the establishment of radio bearers other than
SRB1, the UE may start using these radio bearersimmediately, i.e. there is no need to wait for an
outstanding acknowledgment of the SecurityModeComplete message.

1> if the received RRCConnectionReconfiguration includes the sCell ToReleasel.ist:
2> perform SCell release as specified in 5.3.10.33;

1> if the received RRCConnectionReconfiguration includes the sCell ToAddModList:
2> perform SCell addition or modification as specified in 5.3.10.3b;

1> if the received RRCConnectionReconfiguration includes the sCellGroupToRel easel.ist:
2> perform SCell group release as specified in 5.3.10.3d;

1> if the received RRCConnectionReconfiguration includes the sCell GroupToAddModList:
2> perform SCell group addition or modification as specified in 5.3.10.3¢;

1> if the received RRCConnectionReconfiguration includes the scg-Configuration; or

1> if the current UE configuration includes one or more split DRBs configured with pdcp-Config and the received
RRCConnectionReconfiguration includes radioResour ceConfigDedicated including drb-ToAddModList:

2> perform SCG reconfiguration as specified in 5.3.10.10;

1> if the received RRCConnectionReconfiguration includes the nr-Config and it is set to release: or

1> if the received RRCConnectionReconfiguration includes endc-Rel easeAndAdd and it is set to TRUE:
2> perform MR-DC release as specified in TS 38.331 [82], clause 5.3.5.10;

1> if the received RRCConnectionReconfiguration includes the sk-Counter:

2> perform key update procedure as specified in TS 38.331 [82], clause 5.3.5.7;
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1> if the received RRCConnectionReconfiguration includes the nr-SecondaryCell GroupConfig:
2> perform NR RRC Reconfiguration as specified in TS 38.331 [82], clause 5.3.5.3;

1> if the received RRCConnectionReconfiguration includes the nr-RadioBearer Configl:
2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;

1> if the received RRCConnectionReconfiguration includes the nr-RadioBearer Config2:
2> perform radio bearer configuration as specified in TS 38.331 [82], clause 5.3.5.6;

1> if thisisthe first RRCConnectionReconfiguration message after successful completion of the RRC connection
re-establishment procedure;

2> resume SRB2 and all DRBsthat are suspended, if any, including RBs configured with NR PDCP;

NOTE 4: The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the
re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling
of the SN and the HFN, is specified in TS 36.323 [8].

NOTE 5: The UE may discard SRB2 messages and data that it receives prior to completing the reconfiguration
used to resume these bearers.

1> if the received RRCConnectionReconfiguration includes the systeml nformationBlockTypelDedi cated:
2> perfom the actions upon reception of the Syste