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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
aswell 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.

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

o For aspecific reference, subsequent revisions do not apply.
e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including

aGSM document), a non-specific reference implicitly refersto 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 Universa
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]

[35]

[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 | SO/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 Interfaces 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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[40]

[41]

[42]

[43]
[44]

[45]

[46]
[47]

[48]

[49]
[50]
[51]
[52]

(53]

[54]
[59]

[56]

[57]
(58]

[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)
procedures in idle mode and procedures for cell reselection in connected mode'".

3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal
Terrestrial Radio Access Network (E-UTRAN) access'.

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

3GPP TS 44.005: "Data Link (DL) Layer General Aspects'.

3GPP2 C.S0087-A v2.0: "E-UTRAN - cdma2000 HRPD Connectivity and Interworking Air
Interface Specification”

3GPP TS 44.018: "Mobile radio interface layer 3 specification; Radio Resource Control (RRC)
protocol”.

3GPP TS 25.223: " Spreading and modulation (TDD)".

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

3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer -
Measurements'.

3GPP TS 24.008: "Mobile radio interface layer 3 specification; Core network protocols; Stage 3".
3GPP TS 45.010: " Radio subsystem synchronization".
3GPP TS 23.272: "Circuit Switched Fallback in Evolved Packet System; Stage 2".

3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting
packet based services and Packet Data Networks (PDN)".

3GPP2 C.S0097-0 v3.0: "E-UTRAN - cdma2000 1x Connectivity and Interworking Air Interface
Specification”.

3GPP TS 36.355: "L TE Positioning Protocol (LPP)".
3GPP TS 36.216: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer for

relaying operation”.

3GPP TS 23.246: "Multimedia Broadcast/M ulticast Service (MBMS); Architecture and functional
description”.

3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs'.

3GPP TS 32.422: " Telecommunication management; Subsriber and equipment trace; Trace control
and confiuration management”.

3GPP TS 22.368: " Service Requirements for Machine Type Communications; Stage 1".

3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestria
Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT);
Overall description; Stage 2".

3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".
3GPP TS 22.146: "Multimedia Broadcast/Multicast Service (MBMS); Stage 1".

3GPP TR 36.816: "Evolved Universal Terrestrial Radio Access (E-UTRA); Study on signalling
and procedure for interference avoidance for in-device coexistence”.

IS-GPS-200F: "Navstar GPS Space Segment/Navigation User Segment Interfaces’.
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[65] 3GPP TS 25.307: "Requirement on User Equipments (UES) supporting a release-independent
frequency band".

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].

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

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.

EU-Alert: Public Warning System that delivers Warning Notifications provided by Warning Notification Providers
using the same A'S 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 value.
Information element: A structural element containing asingle or multiple fieldsis referred as information element.

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

MBM S service: MBMS bearer service as defined in TS 23.246 [56] (i.e. provided viaan MRB).

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 Timing Advance Group: Timing Advance Group containing the PCell.

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.

Secondary Timing Advance Group: Timing Advance Group not containing the PCell. A secondary timing advance
group contains at least one cell with configured uplink.

Serving Cédll: For aUE in RRC_CONNECTED not configured with CA thereis only one serving cell comprising of the
primary cell. For aUE in RRC_CONNECTED configured with CA the term 'serving cells is used to denote the set of
one or more cells comprising of the primary cell and al secondary cells.

Timing Advance Group: A group of serving cellsthat is configured by RRC and that, for the cells with an UL
configured, use the same timing reference cell and the same Timing Advance value.

3.2 Abbreviations

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

IXRTT CDMAZ2000 1x Radio Transmission Technology
ACK Acknowledgement

AM Acknowledged Mode

ARQ Automatic Repeat Request

AS Access Stratum

ASN.1 Abstract Syntax Notation One
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BCCH Broadcast Control Channel
BCD Binary Coded Decimal
BCH Broadcast Channel
CA Carrier Aggregation
CCCH Common Control Channel
CCO Cell Change Order
CMAS Commercial Mobile Alert Service
CP Control Plane
C-RNTI Cdl RNTI
CRS Cell-specific Reference Signa
CSFB CSfallback
CSG Closed Subscriber Group
csl Channel State Information
DCCH Dedicated Control Channel
DCI Downlink Control Information
DL Downlink
DL-SCH Downlink Shared Channel
DRB (user) Data Radio Bearer
DRX Discontinuous Reception
DTCH Dedicated Traffic Channel
EAB Extended Access Barring
EHPLMN Equivalent Home Public Land Mobile Network
ENB Evolved Node B
EPC Evolved Packet Core
EPDCCH Enhanced Physical Downlink Control Channel
EPS Evolved Packet System
ETWS Earthquake and Tsunami Warning System
E-UTRA Evolved Universal Terrestrial Radio Access
E-UTRAN Evolved Universal Terrestrial Radio Access Network
FDD Frequency Division Duplex
FFS For Further Study
GERAN GSM/EDGE Radio Access Network
GNSS Global Navigation Satellite System
GSM Global System for Mobile Communications
HARQ Hybrid Automatic Repeat Request
HPLMN Home Public Land Mobile Network
HRPD CDMAZ2000 High Rate Packet Data
IDC In-Device Coexistence
IE Information element
IMEI International Mobile Equipment Identity
IMSI International Mobile Subscriber [dentity
ISM Industrial, Scientific and Medical
kB Kilobyte (1000 bytes)
L1 Layer 1
L2 Layer 2
L3 Layer 3
MAC Medium Access Control
MBMS Multimedia Broadcast Multicast Service
MBSFN Multimedia Broadcast multicast service Single Frequency Network
MDT Minimization of Drive Tests
MIB Master Information Block
MO Mobile Originating
MRB MBMS Point to Multipoint Radio Bearer
MRO Mobility Robustness Optimisation
MS MCH Scheduling Information
MT Mobile Terminating
N/A Not Applicable
NACC Network Assisted Cell Change
NAS Non Access Stratum
PCCH Paging Control Channel
PCell Primary Cell
PDCCH Physical Downlink Control Channel
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PDCP Packet Data Convergence Protocol
PDU Protocol Data Unit
PLMN Public Land Mobile Network
PTAG Primary Timing Advance Group
PUCCH Physical Uplink Control Channel
QoS Quality of Service
RACH Random Access CHannel
RAT Radio Access Technology
RB Radio Bearer
RLC Radio Link Control
RN Relay Node
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
RSSI Received Signal Strength Indicator
SAE System Architecture Evolution
SAP Service Access Point
SCell Secondary Cell
SFN System Frame Number
Sl System Information
SIB System Information Block
SI-RNTI System Information RNTI
SPS Semi-Persistent Scheduling
SR Scheduling Request
SRB Signalling Radio Bearer
SSAC Service Specific Access Control
STAG Secondary Timing Advance Group
STMSI SAE Temporary Mobile Station Identifier
TA Tracking Area
TAG Timing Advance Group
TDD Time Division Duplex
TDM Time Division Multiplexing
™ Transparent Mode
TPC-RNTI Transmit Power Control RNTI
UE User Equipment
uicC Universal Integrated Circuit Card
UL Uplink
UL-SCH Uplink Shared Channel
UM Unacknowledged Mode
uUpP User Plane
UTC Coordinated Universal Time
UTRAN Universal Terrestrial Radio Access Network
VOLTE Voice over Long Term Evolution

ETSI TS 136 331 V11.6.0 (2014-01)

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

4

4.1

General

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.
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This specification is organised as follows:

4.2

sub-clause 4.2 describes the RRC protocol model;

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

sub-clause 4.4 lists the RRC functions;

clause 5 specifies RRC procedures, including UE state transitions;

clause 6 specifies the RRC message in amixed 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.

4.2.1

A UE isin RRC_CONNECTED when an RRC connection has been established. 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:

Architecture

UE states and state transitions including inter RAT

RRC_IDLE:

A UE specific DRX may be configured by upper layers.
UE controlled mobility;
The UE:

- Monitors a Paging channel to detect incoming calls, 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.

- Performslogging of avail able measurements together with location and time for logged measurement
configured UEs.

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,;

Network controlled mobility, i.e. handover and cell change order with optional network assistance (NACC)
to GERAN;

The UE:

- 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;

- Monitors control channels associated with the shared data channel to determine if datais scheduled for it;
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- Provides channel quality and feedback information;
- Performs neighbouring cell measurements and measurement reporting;
- Acquires system information.

The following figure not only provides an overview of the RRC statesin E-UTRA, but also illustrates the mobility
support between E-UTRAN, UTRAN and GERAN.
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L ) » RRC CONNECTED
GPRS Packet
( ) transfer mode
CELL_FACH ‘
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optional
Reselection NACC
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CELL_PCH Reselection

URA_PCH
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v

UTRA Ide L resdedtion [ pytra | Ressledion ' GsM_ldie/GPRS
- J | RRCIDLE | Packet_Idle

CCO, Reselection

Figure 4.2.1-1: E-UTRA states and inter RAT mobility procedures, 3GPP

The following figure illustrates the mobility support between E-UTRAN, CDMA2000 1xRTT and CDMA2000 HRPD.
The details of the CDMA 2000 state models are out of the scope of this specification.

IXRTT CS Active l Handover ( E-UTRA 1 Hendover .
[ Je | RRC CONNECTED { HRPD Active

A

Connection
establishment/rel ease

v l v

Reselection Reselection
1XRTT Dormant l E-UTRA ) > HRPD Idle
RRC IDLE

v

Figure 4.2.1-2: Mobility procedures between E-UTRA and CDMA2000

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 Figure 4.2.1-1 and Figure 4.2.1-2, there is support for connection release
with redirection information from E-UTRA RRC_CONNECTED to GERAN, UTRAN and CDMA2000 (HRPD Idle/
IXRTT Dormant mode).
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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 three SRBs are defined:

- SRBOisfor RRC messages using the CCCH logical channel;

- SRB1lisfor 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;

- SRB2isfor RRC messages which include logged measurement information as well as for NAS messages, al
using DCCH logical channel. SRB2 has alower-priority than SRB1 and is always configured by E-UTRAN after
security activation.

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: 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 and SRB2, 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.

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;
- Notification of UEsin RRC_IDLE, e.g. about aterminating call, for ETWS, for CMAS;

- Transfer of dedicated control information, i.e. information for one specific UE.

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;
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- 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;
- RRC connection control:
- Paging;

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

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

- 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);

- QoS control including assignment/ modification of semi-persistent scheduling (SPS) configuration
information for DL and UL, assignment/ modification of parametersfor UL rate control in the UE, i.e.
alocation of a priority and a prioritised bit rate (PBR) for each RB;

- Recovery from radio link failure;
- Inter-RAT mobility including e.g. security activation, transfer of RRC context information;
- Measurement configuration and reporting:

- 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;
- Support of measurement logging and reporting for network performance optimisation [60];

NOTE: Random accessis specified entirely in the MAC including initial transmission power estimation.
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5 Procedures

5.1 General

51.1 Introduction

The procedural 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 sub-clause 5.6 covers other aspects e.g.
NAS dedicated information transfer, UE capability transfer, sub-clause 5.7 specifies the generic error handling, sub-
clause 5.8 covers MBM S and sub-clause 5.9 covers RN-specific procedures.

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 sub-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 hot MRBs unless explicitly stated otherwise;

1> set therrc-Transactionldentifier in the response message, if included, to the same value asincluded in the
message received from E-UTRAN that triggered the response message;

1> upon receiving a choice val ue 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;
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 DRBsincluded 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 rel eased except for during handover.

NOTE 3: Although not explicitly stated, the UE initially considers al functionality to be deactivated/ released until
itisexplicitly stated that the functionality is setup/ activated. Correspondingly, the UE initially considers
liststo be empty e.g. the list of radio bearers, the list of measurements.
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5.2 System information

521 Introduction

5211 General

System information is divided into the Master InformationBlock (MIB) and a number of Systeml nformationBlocks
(SIBs). The MIB includes alimited 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
SysteminformationBlockTypel are carried in Systemlnformation (SI) messages and mapping of SIBsto SI messagesis
flexibly configurable by schedulinglnfoList included in Systeml nformationBlockTypel, with restrictions that: each SIB
is contained only in asingle SI message, only SIBs having the same scheduling requirement (periodicity) can be
mapped to the same Sl message, and 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. Systeml nformationBlockTypel and all SI messages are transmitted on DL-SCH.

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].

In addition to broadcasting, E-UTRAN may provide Systeml nformationBlockTypel, 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. For an SCell, E-
UTRAN provides, via dedicated signalling, all system information relevant for operationin RRC_CONNECTED when
adding the SCell. 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 relevant for MBM S operation for this cell.

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

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.

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.

The Sl messages are transmitted within periodically occurring time domain windows (referred to as Sl-windows) using
dynamic scheduling. Each SI message is associated with a SI-window and the SI-windows of different SI messages do
not overlap. That is, within one SI-window only the corresponding Sl is transmitted. The length of the SI-window is
common for al SI messages, and is configurable. Within the SI-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
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information, e.g. frequency-domain scheduling, used transport format) from decoding SI-RNTI on PDCCH (see TS
36.321[6]).

A single SI-RNTI is used to address SystemlnformationBlockTypel aswell asall SI messages.

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

5.2.1.3 System information validity and notification of changes

Change of system information (other than for ETWS, CMAS and EAB parameters) 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.

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. These genera principles areillustrated in figure 5.2.1.3-1, in which different coloursindicate different
system information. Upon receiving a change notification, the UE acquires the new system information immediately
from the start of the next modification period. The UE applies the previously acquired system information until the UE
acquires the new system information.

Change notification Updated information

-

1 Wl 1
BCCH modification period (n)

1 [l M
BCCH modification period (n+1)

1

1

1
[
P

\

Figure 5.2.1.3-1: Change of system Information

The Paging message is used to inform UEsin RRC_IDLE and UEsin RRC_CONNECTED about a system information
change. If the UE receives a Paging message including the systemlnfoModification, it knows that the system
information will change at the next modification period boundary. Although the UE may be informed about changesin
system information, no further details are provided e.g. regarding which system information will change.

Systeml nformationBlockTypel includes a value tag, systemlnfoValueTag, that indicates if a change has occurred in the
Sl messages. UEs may use systemlinfoValueTag, e.g. upon return from out of coverage, to verify if the previously stored
Sl messages are till valid. Additionally, the UE considers stored system information to be invalid after 3 hours from the
moment it was successfully confirmed as valid, unless specified otherwise.

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 mationBlockTypes8,

Systeml nformationBlockTypel6), EAB parameters. Similarly, E-UTRAN may not include the systeminfoModification
within the Paging message upon change of some system information.

The UE verifies that stored system information remains valid by either checking systeminfoValueTag in

Systeml nformationBlockTypel after the modification period boundary, or attempting to find the systemlnfoModification
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.

ETWS and/or CMAS capable UEsin RRC_CONNECTED shall attempt to read paging at |east once every
defaultPagingCycle to check whether ETWS and/or CMAS notification is present or not.

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
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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
schedulinglnfoList 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
SystemlnformationBlockTypel, but Paging message including the etws-Indication triggers the UE to re-
acquire schedulingl nfoList 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 systemlnfoModification when ETWS is no longer
scheduled.

ETWS primary notification is contained in Systeml nformationBlockTypelO and ETWS secondary notification is
contained in Systeml nformationBlockTypell. 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
a given segment with the same messagel dentifier, serial Number and warningMessageSegmentNumber). An ETWS
secondary notification correspondsto 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
schedulinglnfoList 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 previoudly acquired schedulinglnfoList until it re-acquires schedulinglnfoList in SystemlnformationBlockTypel.

NOTE: TheUE isnot required to periodically check schedulinglnfoList contained in
Systeml nformationBlockTypel, but Paging message including the cmas-Indication triggers the UE to re-
acquire schedulingl nfoList contained in Systeml nformationBlockTypel for scheduling changes for
Systeml nformationBlockTypel2. The UE may or may not receive a Paging message including the cmas-
Indication and/or systemlnfoModification when Systeml nformationBlockTypel2 is no longer scheduled.

CMAS notification is contained in Systeml nformationBlockTypel2. Segmentation can be applied for the delivery of a
CMAS notification. The segmentation is fixed for transmission of agiven CMAS natification within acell (i.e. the
same segment size for a given segment with the same messagel dentifier, serialNumber and

war ningMessageSegmentNumber). 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. A
CMAS notification corresponds to asingle CB data | E as defined according to TS 23.041 [37].

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

Systeml nformationBlockTypel4. 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
schedulinglnfolList in Systeml nformationBlockTypel.

NOTE: The EAB capable UE is not expected to periodically check schedulinglnfoList contained in
Systeml nformationBlockTypel.
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5.2.2 System information acquisition

5221 General

UE E-UTRAN

Master Infor mationBlock

Systeml nformationBlockTypel

Figure 5.2.2.1-1: System information acquisition, normal

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

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 noatification, upon receiving an indication about the presence of a CMAS notification, upon
receiving a notification that the EAB parameters have changed, upon receiving a request from CDMA2000 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 is absent in system information unless
explicitly specified otherwise.

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:

2> if inRRC_IDLE:

3> the MasterInformationBlock and SystemlnformationBlockTypel as well as SystemlnformationBlockType2
through Systeml nfor mationBlockType8, depending on support of the concerned RATS;

2> if in RRC_CONNECTED:

3> the MasterInformationBlock, Systeml nformationBlockTypel and Systeml nformationBlockType2 as well as
SystemlInfor mati onBlockType8, depending on support of CDMA2000;

1> delete any stored system information after 3 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 nformationBlockTypelO, Systeml nformationBlockTypell,
systeminformationBlockTypel2 and systeml nfor mationBlockTypel4 to be invalid if systemlnfoValueTag
included in the Systeml nformationBlockTypel is different from the one of the stored system information;

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;
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1> if the procedure is triggered by a system information change notification:

2> start 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 avalid 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 avalid version of
the system information required in RRC_CONNECTED, as defined 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_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 previoudy received in a dedicated message, if any;

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

1> neither initiate the RRC connection establishment procedure nor initiate transmission of the
RRCConnectionReestablishmentRequest message until the UE has avalid version of the
Master I nformationBlock and Systeml nformationBlockTypel messages as well as SystemlnformationBlockType2 ;

1> not initiate the RRC connection establishment subject to EAB until the UE has avalid version of
Systeml nformationBlockTypel4, 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
Systeml nformationBlockTypell,

2> when the UE acquires Systeml nfor mationBlockTypel 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> start acquiring Systeml nformationBlockTypelO immediately;

3> if schedulinglnfoList indicates that Systeml nformationBlockTypell is present:
4> start acquiring Systeml nformationBlockTypell immediately;

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

1> if the UE isCMAS 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 serialNumber for Systeml nfor mationBlockTypel2
associated with the discarded war ningMessageSegment;
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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: UEsshall start acquiring Systeml nfor mationBlockTypel?2 as described above even when
systeminfoValueTag in Systeml nfor mationBlockTypel has not changed.

1> if the UE isinterested to receive MBMS services:

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

3> acquire Systemlnfor mationBlockTypels3;
2> if the UE is capable of MBMS Service Continuity:

3> if schedulingInfoList indicates that Systeml nformationBlockTypel5 is present and the UE does not have
stored avalid version of this system information block:

4> acquire Systeml nformationBlockTypel5;
1> if the UE is EAB capable:

2> when the UE does not have stored avalid version of Systeml nformationBlockTypel4 upon entering
RRC_IDLE, or when the UE acquires SystemlnformationBlockTypel following EAB parameters change
notification or upon entering a cell during RRC_IDLE:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypel4 is present:
4> start acquiring Systeml nfor mationBlockTypel4 immediately;

3> else
4> discard Systeml nformationBlockTypel4, if previoudly received;

NOTE 4: EAB capable UEs start acquiring SystemlnformationBlockTypel4 as described above even when
systemlnfoValueTag in Systeml nformationBlockTypel has not changed.

NOTE 5: EAB capable UEs maintain an up to date Systeml nformationBlockTypel4 in RRC_IDLE.

The UE may apply the received SIBsimmediately, i.e. the UE does not need to delay using a SIB 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, if the UE detects from schedulinglnfoList thet it is no longer
present, the UE should stop trying to acquire the particular SIB.

5.2.25 Essential system information missing
The UE shall:
1> if in RRC_IDLE or in RRC_CONNECTED while T311 is running:
2> if the UE is unable to acquire the MasterInformationBlock or the Systeml nformationBlockTypel.
3> consider the cell asbarred in accordance with TS 36.304 [4]; and
3> perform barring asif intraFregReselection is set to allowed, and asif the csg-Indication is set to FALSE;
2> elseif the UE is unable to acquire the Systeml nfor mationBlockType2:
3> treat the cell as barred in accordance with TS 36.304 [4];
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5.2.2.6 Actions upon reception of the MasterinformationBlock message
Upon receiving the Master I nformationBlock 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;

5.2.2.7 Actions upon reception of the SystemInformationBlockTypel message
Upon receiving the Systeml nformationBlockTypel either via broadcast or via dedicated signalling, the UE shall:

1> if in RRC_CONNECTED while T311 is not running, and the UE supports multi-band cells as defined by bit 31
in featureGrouplndicators:

2> disregard the fregBandindicator and multiBandinfoList, if received, whilein RRC_CONNECTED;
2> forward the cellldentity to upper layers,
2> forward the trackingAreaCode to upper layers;

1> dse

2> if the frequency band indicated in the freqBandindicator is part of the frequency bands supported by the UE;
or

2> if the UE supports multiBandinfoL.ist, and if one or more of the frequency bands indicated in the
multiBandInfoList are part of the frequency bands supported by the UE:

3> forward the cellldentity to upper layers,
3> forward the trackingAreaCode to upper layers;
2> else:
3> consider the cell asbarred in accordance with TS 36.304 [4]; and

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

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 upper layersindicate that a (UE specific) paging cycle is configured:

2> apply the shortest of the (UE specific) paging cycle and the defaultPagingCycle included in the
radioResour ceConfigCommon,;

1> if the mbsfn-SubframeConfigList isincluded:
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2> consider that DL assignments may occur in the MBSFN subframes indicated in the mbsfn-
SubframeConfigList under the conditions specified in [23, 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:

2> disregard the additional SpectrumEmission and ul-CarrierFreq, if received, whilein RRC_CONNECTED;

5.2.2.10 Actions upon reception of SysteminformationBlockType3

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.

5.2.2.11 Actions upon reception of SysteminformationBlockType4

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.

5.2.2.12 Actions upon reception of SysteminformationBlockType5

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.

5.2.2.13 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 systemTimelnfo to CDMA2000 upper layers;
1> if theUE isin RRC_IDLE and if searchWindowS ze isincluded:
2> forward the searchWindowSize to CDM A 2000 upper layers;
1> if parametersHRPD isincluded:

2> forward the preRegistrationlnfoHRPD to CDMA2000 upper layers only if the UE has not received the
preRegistrationlnffoHRPD within an RRCConnectionReconfiguration message after entering this cell;
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2> if the cellResel ectionParameter sHRPD isincluded:
3> forward the neighCellList to the CDMA2000 upper layers,
1> if the parametersIXRTT isincluded:
2> if the csfb-RegistrationParam1XRTT isincluded:

3> forward the csfb-RegistrationParam1XRTT to the CDMA2000 upper layers which will use this
information to determine if a CS registration/re-registration towards COMA2000 1XRTT inthe EUTRA
cell isrequired;

2> else
3> indicate to CDMA2000 upper layers that CSFB Registration to CDMA2000 1xRTT is not allowed;
2> if the longCodeStatelXRTT isincluded:
3> forward the longCodeState1 XRTT to CDMA2000 upper layers,
2> if the cellReselectionParameter SLXRTT is included:
3> forward the neighCellList to the CDMA2000 upper layers,
2> if the csfb-SupportForDual RXUEs is included:
3> forward csfb-SupportFor Dual RXUES to the CDM A 2000 upper layers,
2> ese
3> forward csfb-SupportForDualRXUES, with its value set to FALSE, to the CDM A 2000 upper layers,
2> if ac-BarringConfiglXRTT isincluded:
3> forward ac-BarringConfig1XRTT to the CDM A 2000 upper layers,
2> if the csfb-Dual RxTxSupport is included:
3> forward csfb-Dual RxXTxSupport to the CDM A2000 upper layers;
2> else
3> forward csfb-Dual R<TxSupport, with its value set to FALSE, to the CDM A2000 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 nformationBlockTypel0, 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 nfor mationBlockTypell, the UE shall:

1> if thereis no current value for messagel dentifier and serialNumber for Systeml nformationBlockTypell; or

1> if either the received value of messageldentifier or of serial Number or of both are different from the current
values of messagel dentifier and serial Number for Systeml nformationBlockTypell:

2> use the received values of messagel dentifier and serialNumber for SystemlnformationBlockTypell as the
current values of messagel dentifier and serial Number for SystemlnformationBlockTypell;
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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 messageldentifier and serialNumber for SystemlnformationBlockTypell,;
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> assembl e 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> dse

2> store the received warningMessageSegment;

2> continue reception of Systeml nformationBlockTypell;

The UE should discard any stored war ningMessageSegment 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 nformationBlockTypel2, the UE shall:

1> if the SystemlnformationBlockTypel2 contains a complete warning message:

2> forward the received warning message, messagel dentifier, serialNumber and dataCodingScheme 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 awarning message is currently being assembled:

3> store the received warningMessageSegment;
3> if al segments of a warning message have been received:
4> assembl e the warning message from the received warningMessageSegment;

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

4> stop assembling a warning message for this messagel dentifier and serial Number and delete al stored
information held for it;
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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> store the received warningMessageSegment;

3> continue reception of Systeml nformationBlockTypel2;

The UE should discard warningMessageSegment and the associated values of messagel dentifier and serial Number for
Systeml nformationBlockTypel?2 if the complete warning message has 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.

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 SystemlnformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
5.2.2.22 Actions upon reception of SysteminformationBlockTypel5

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.

5.2.2.23 Actions upon reception of SysteminformationBlockTypel6
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.
5.2.3  Acquisition of an SI message
When acquiring an Sl 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 the list of
Sl messages configured by schedulinglnfoList in Systeml nformationBlockTypel,;

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

2> 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 isthe si-Periodicity of the concerned SI message;

NOTE: E-UTRAN should configure an SI-window of 1 msonly if all SIs are scheduled before subframe #5 in
radio frames for which SFN mod 2 = 0.

1> receive DL-SCH using the SI-RNTI 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, 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;
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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 Sl message;

5.3 Connection control

531 Introduction

5311 RRC connection control

RRC connection establishment involves the establishment of SRB1. 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. However, the UE only accepts a handover message when security has been activated.

NOTE: In case the 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 the initial 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.

After having initiated the initial security activation procedure, E-UTRAN initiates the establishment of SRB2 and
DRBs, i.e. EFUTRAN may do this prior to receiving the confirmation of the initial 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 the initial 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 revertsto the original
version of some critically extended fields upon handover and re-establishment as specified elsewhere in this
specification. Otherwise, switching afield from the critically extended version to the original version is only possible
using the handover or re-establishment procedure with the full configuration option.

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 was initially 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.

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.

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 agorithm, the ciphering algorithm and two parameters, namely the keyChangel ndicator and the
nextHopChainingCount, which are used by the UE to determine the AS security keys upon handover and/ or connection
re-establishment.
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The integrity protection algorithm is common for signalling radio bearers SRB1 and SRB2. The ciphering algorithm is
common for all radio bearers (i.e. SRB1, SRB2 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 algorithm (ee20).

The'NULL' integrity protection algorithm (eia0) is used only for the UE in limited service mode [32, TS33.401]. In
case the 'NULL" integrity protection algorithm is used, 'NULL' ciphering algorithm is also 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), 0ne for the
ciphering of RRC signalling (Krrcenc) @d one for the ciphering of user data (Kypenc) All three AS keys are derived
from the Kgyg key. The Kgys is based on the Kasue key, which is handled by upper layers.

Upon connection establishment new AS keys are derived. No AS-parameters are exchanged to serve asinputs 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: Krreene
and Kpenc) change upon every handover and connection re-establishment. The keyChangel ndicator is used upon
handover and indicates whether the UE should use the keys associated with the K xgue key taken into use with the latest
successful NAS SMC procedure. The nextHopChainingCount parameter is used upon handover and connection re-
establishment by the UE when deriving the new Kgyg that is used to generate Krrcint, Krreene @Nd Kypenc (Se€ TS 33.401
[32]). Anintracell 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]) 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. In order to limit the signalling overhead, individual messages/ packets include a short sequence number (PDCP
SN, as specified in TS 36.323 [8]). In addition, an overflow counter mechanism is used: the hyper frame number
(TX_HFN and RX_HFN, as specified in TS 36.323 [8]). The HFN needs to be synchronized between the UE and the
eNB. The eNB isresponsible for avoiding reuse of the COUNT with the same RB identity and with the same K\, €.0.
due to the transfer of large volumes of data, release and establishment of new RBs. 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 an
RRC_CONNECTED to RRC_IDLE to RRC_CONNECTED transition.

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 isthe value of the corresponding srb-Identity with the M SBs padded with zeroes.

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 K g key is derived from the Kgyg
key as described in TS33.401 [32]. The same integrity protection algorithm used for SRBs also appliesto the DRBs.
The Kypine changes at every handover and RRC connection re-establishment and is based on an updated Kgyg 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. 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
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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 a so include available
measurement information for the cells provided in thelist. The target eNB decides which SCells are configured for use
after handover, which may include cells other than the ones indicated by the source eNB.

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.
Consequently, when allocating a dedicated preamble for the random accessin the target PCell, E-UTRA shall ensure it
isavailable from the first RACH occasion the UE may use. Upon successful completion of the handover, the UE sends
amessage 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.

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 [8].

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. concerns acell 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 reguest the UE to provide additional information broadcast by the
handover candidate cell e.g. global cell identity, CSG identity, CSG membership status.

NOTE: E-UTRAN may usethe ‘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 information is
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 is included in
the measurement report does not uniquely identify the cell).
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5.3.2 Paging

5321 General

UE EUTRAN

Paging

Figure 5.3.2.1-1: Paging

The purpose of this procedureis:
- totransmit paging information to a UE in RRC_IDLE and/ or;
- toinform UEsin RRC_IDLE and UEsin RRC_CONNECTED about a system information change and/ or;
- toinform about an ETWS primary notification and/ or ETWS secondary notification and/ or;
- toinform about a CMAS notification.

The paging information 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 natification 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 and the cn-Domain to the upper layers;

1> if the systeminfoModification is included:

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 Systemlnfor mationBlockTypelO is present:
3> acquire Systemlnfor mationBlockTypel0;

2> if the schedulinglnfoL.ist indicates that Systeml nformationBlockTypell is present:
3> acquire SystemlnformationBlockTypell,

1> if the cmas-Indication isincluded and the UE is CMAS capable;
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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 schedulingl nfoList indicates that SystemlnformationBlockTypel?2 is present:
3> acquire Systemlnfor mationBlockTypel2;
1> if in RRC_IDLE, the eab-ParamModification 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,

533 RRC connection establishment

5.3.3.1 General

UE EUTRAN

RRCConnectionRequest

RRCConnectionSetup

RRCConnectionSetupComplete

Figure 5.3.3.1-1: RRC connection establishment, successful

UE EUTRAN

RRCConnectionRequest

RRCConnectionReject

Figure 5.3.3.1-2: RRC connection establishment, network reject

The purpose of this procedure is to establish an RRC connection. RRC connection establishment involves SRB1
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:
- toestablish SRB1 only.
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5.3.3.2 Initiation

The UE initiates the procedure when upper layers request establishment of an RRC connection whilethe UE isin
RRC_IDLE.

Upon initiation of the procedure, the UE shall:
1> if upper layersindicate that the RRC connection is subject to EAB (see TS 24.301 [35]):
2> if the result 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 and that EAB is applicable, upon
which the procedure ends;

1> if 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 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 avaluein the range 11..15,
whichisvalid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]:

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

5> if the ac-BarringInfo 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 access to the cell as barred;
4> else
5> consider access to the cell as barred;
2> if accessto the cell is barred:
3> inform upper layers about the failure to establish the RRC connection, 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:
3> if SystemlnformationBlockType2 includes ac-BarringFor CSFB or the UE does not support CS fallback:

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

3> else (SystemlnformationBlockType2 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 and that access barring for

mobile originating calls and mobile originating CS fallback is applicable, upon which the procedure
ends;
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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 and that access barring for mobile
originating signalling is applicable, upon which the procedure ends;

1> else (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 and that access barring for
mobile originating CS fallback is applicable, due to ac-BarringFor CSFB, upon which the procedure
ends;

2> dse

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 is barred:
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 and that access barring for
mobile originating CS fallback and mobile originating calls is applicable, due to ac-BarringForMO-
Data, upon which the procedure ends;

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 nformationBlockType2;

1> start timer T300;

1> initiate transmission of the RRCConnectionRegquest 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. However, the UE needsto
perform system information acquisition upon cell re-selection.

5.3.3.3 Actions related to transmission of RRCConnectionRequest message
The UE shall set the contents of RRCConnectionRequest message as follows:
1> set the ue-ldentity as follows:
2> if upper layersprovidean S TMSI:
3> set the ue-ldentity to the value received from upper layers;
2> else

3> draw arandom valuein therange 0 .. 2*°-1 and set the ue-Identity to this value;
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NOTE 1. Upper layers providethe S TMSI if the UE isregistered in the TA of the current cell.
1> set the establishmentCause in accordance with the information received from upper layers;
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.

5.3.34 Reception of the RRCConnectionSetup by the UE
NOTE: 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> 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 idleModeMobilityControllnfo or
inherited from another RAT;

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> perform the actions as specified in 5.3.3.7;
1> stop timer T320, if running;

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> set the selectedPLMN-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-ldentityList in Systemlnfor mationBlockTypel;

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 val ue 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 connecting as an RN:

3> include the rn-SubframeConfigReq;
2> set the dedicatedInfoNASto include the information received from upper layers,

2> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-IdentityList stored in VarRLF-Report:
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3> include rif-InfoAvailable;

2> if the UE haslogged measurements available for E-UTRA and if the RPLMN isincluded in plmn-1dentityList
stored in VarLogMeasReport:

3> include logMeasAvailable;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isegual to plmn-ldentity stored in Var ConnEstFail Report:

3> include connEstFaillnfoAvailable;

2> submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the
procedure ends,

5.3.35 Cell re-selection while T300, T302, T303, T305 or T306 is running
The UE shall:
1> if cell reselection occurs while T300, T302, T303, T305 or T306 is running:
2> if timer T302, T303, T305 and/ or T306 is running:
3> stop timer T302, T303, T305 and T306, 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> reset MAC, release the MAC configuration and re-establish RLC for al RBsthat are established;

3> inform upper layers about the failure to establish the RRC connection;

5.3.3.6 T300 expiry
The UE shall:
1> if timer T300 expires:
2> reset MAC, release the MAC configuration and re-establish RLC for all RBsthat are established;

2> store the following connection establishment failure information in the Var ConnEstFailReport by setting its
fieldsasfollows:

3> clear the information included in VarConnEstFail Report, if any;

3> set the plmn-ldentity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the
PLMN(s) included in the plmn-1dentityList 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 as well 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;
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NOTE: TheUE includesthe 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 detailed location information is available, set the content of the locationlnfo as follows:
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 resol ution 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> inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;

The UE may discard the connection establishment failure information, i.e. release the UE variable
VarConnEstFailReport, 48 hours after the failure is detected, upon power off or upon detach.

5.3.3.7 T302, T303, T305 or T306 expiry or stop
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 alleviation 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;
1> if timer T303 expiresor 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;

5.3.3.8 Reception of the RRCConnectionReject by the UE
The UE shall:
1> stop timer T300;
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1> reset MAC and release the MAC configuration;

1> start timer T302, with the timer value set to the waitTime;

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 resel ection absolute priority
assignments (by dedicated or common signalling) and regardless of RRC connectionsin E-UTRAN or
other RATs unless specified otherwise.

1> 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 maobile 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 RBs that are established;

5.3.3.10 Handling of SSAC related parameters
Upon request from the upper layers, the UE shall:
1> set thelocal variables BarringFactorForMMTEL-Voice and BarringTimeForMMTEL-Voice as follows:
2> if the UE isin RRC_IDLE and 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> ese

4> set 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 BarringFactorForMMTEL-Voice to one and BarringTimeForMMTEL-Voice to zero;
1> set the local variables BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video as follows:
2> if the UE isin RRC_IDLE and 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:
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4> set BarringFactorForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero;
3> ese

4> set 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 access to the cell as barred;
1> elseif SysteminformationBlockType2 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> ese
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 as not barred;
3> dse
4> consider access to the cell as barred;
1> dse
2> consider accessto the cell as not barred;
1> if accessto the cell is barred and both timers T302 and "Tharring" are not running:
2> draw arandom number 'rand' that is uniformly distributed in therange O <rand < 1;

2> start timer "Tharring” with the timer value calculated as follows, using the ac-BarringTime included in "AC
barring parameter":

"Tharring" = (0.7+ 0.6 - rand) « ac-BarringTime.

5.3.3.12 EAB check
The UE shall:
1> if SystemlnformationBlockTypel4 is present and includes the eab-Param:
2> if the eab-Common isincluded in the eab-Param:

3> if the UE belongs to the category of UEs asindicated in the eab-Category contained in eab-Common; and
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3> if for the Access Class of the UE, as stored on the USIM and with avaluein the range 0..9, the
corresponding bit in the eab-BarringBitmap contained in eab-Common is set to one:
4> consider accessto the cell asbarred;
3> else
4> consider access to the cell as not barred due to EAB;
2> else (the eab-PerPLMN-List isincluded in the eab-Param):

3> sdlect the entry in the eab-PerPLMN-List corresponding to the PLMN selected by upper layers (see TS
23.122[11], TS 24.301 [35]);

3> if the eab-Config for that PLMN isincluded:

4> if the UE belongs to the category of UEs asindicated in the eab-Category contained in eab-Config;
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-Config is set to one:

5> consider access to the cell as barred;
4> else:
5> consider accessto the cell as not barred due to EAB;
3> ese
4> 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;

5.34 Initial security activation

5341 General

UE EUTRAN

SecurityModeCommand

SecurityModeCompl ete,

Figure 5.3.4.1-1: Security mode command, successful
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UE EUTRAN

SecurityModeCommand

SecurityModeFaiIure;

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 is established, i.e. prior to establishment of SRB2 and/ or DRBs.

5.3.4.3 Reception of the SecurityModeCommand by the UE
The UE shall:
1> derive the Kg\g key, as specified in TS 33.401 [32];

1> derive the Krreint 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
agorithm 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 Kypene 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 Kypiy key associated with the integrityProtAlgorithm indicated in the SecurityModeCommand
message, as specified in TS 33.401 [32];

2> configure lower layers to apply integrity protection using the indicated algorithm and the Kggcin: 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 layers to apply ciphering using the indicated algorithm, the Krgcenc 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 SecurityModeCompl ete message which is sent unciphered;

2> if connected as an RN:

3> configure lower layersto apply integrity protection using the indicated algorithm and the Kygi; key, for
DRBs that are subsequently configured to apply integrity protection, if any;

2> consider AS security to be activated;
2> submit the SecurityModeComplete message to lower layers for transmission, upon which the procedure ends;

1> else
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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

5.35.1 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 mobilityControlinfo isincluded only when AS-security has been activated, and SRB2 with at least one DRB
are setup and not suspended;

- theestablishment of RBs (other than SRB1, that is established during RRC connection establishment) is included
only when AS security has been activated;

- theaddition of SCellsis performed only when AS security has been activated;

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:
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1> if thisis the first RRCConnectionReconfiguration message after successful completion of the RRC Connection
Re-establishment procedure:
2> re-establish PDCP for SRB2 and for all DRBs that are established, if any;
2> re-establish RLC for SRB2 and for all DRBs that are established, if any;
2> if the RRCConnectionReconfiguration message includes the full Config:
3> perform the radio configuration procedure as specified in section 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;
2> resume SRB2 and all DRBs that are suspended, if any;

NOTE 1: 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 [§].

NOTE 2: The UE may discard SRB2 messages and data that it receives prior to completing the reconfiguration
used to resume these bearers.

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. thereis no need to wait for an
outstanding acknowledgment of the SecurityModeCompl ete 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 systeml nfor mationBlockTypelDedi cated:
2> perfom the actions upon reception of the SystemlnformationBlockTypel message as specified in 5.2.2.7;
1> if the RRCConnectionReconfiguration message includes the dedicatedInfoNASList:
2> forward each element of the dedicatedInfoNASList to upper layersin the same order aslisted;
1> if the RRCConnectionReconfiguration message includes the measConfig:
2> perform the measurement configuration procedure as specified in 5.5.2;
1> perform the measurement identity autonomous removal as specified in 5.5.2.23;
1> if the RRCConnectionReconfiguration message includes the other Config:
2> perform the other configuration procedure as specified in 5.3.10.9;

1> submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new
configuration, upon which the procedure ends;
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5.354 Reception of an RRCConnectionReconfiguration including the
mobilityControlinfo by the UE (handover)

If the RRCConnectionReconfiguration message includes the mobilityControllnfo and the UE is able to comply with the
configuration included in this message, the UE shall:

1> stop timer T310, if running;
1> start timer T304 with the timer value set to t304, asincluded in the mobilityControlInfo;
1> if the carrierFreq isincluded:

2> consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity
indicated by the targetPhysCellld;

1> ese

2> consider the target PCell to be one on the frequency of the source PCell with aphysical cell identity indicated
by the targetPhysCellld,;

1> start synchronising to the DL of the target PCell;

NOTE 1: The UE should perform the handover as soon as possible following the reception of the RRC message
triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this

message.
1> reset MAC;
1> re-establish PDCP for all RBs that are established;

NOTE 2: 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 [g].

1> re-establish RLC for al RBs that are established,;
1> configure lower layers to consider the SCell(s), if configured, to be in deactivated state;
1> apply the value of the newUE-Identity as the C-RNTI;
1> if the RRCConnectionReconfiguration message includes the full Config:
2> perform the radio configuration procedure as specified in section 5.3.5.8;
1> configure lower layers in accordance with the received radi oResourceConfigCommon;

1> configure lower layers in accordance with any additional fields, not covered in the previous, if included in the
received mobilityControl I nfo;

1> if the RRCConnectionReconfiguration message includes the radioResour ceConfigDedi cated:
2> perform the radio resource configuration procedure as specified in 5.3.10;
1> if the keyChangel ndicator received in the securityConfigHO is set to TRUE:

2> update the K\ key based on the K 4gue key taken into use with the latest successful NAS SMC procedure, as
specified in TS 33.401 [32];

1> else

2> update the Kgyg key based on the current Kgys or the NH, using the nextHopChainingCount value indicated
in the securityConfigHO, as specified in TS 33.401 [32];

1> store the nextHopChainingCount val ue;

1> if the securityAlgorithmConfig isincluded in the securityConfigHO:
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1>

1>

1>

1>

1>

1>

1>

1>
1>

1>

1>

1>

1>

2> derive the Krrein key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];
2> if connected as an RN:
3> derive the Kypiny key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

2> derive the Krreenc k€Y and the K pen key associated with the cipheringAlgorithm, as specified in TS 33.401
[32];

else:
2> derive the Krreint key associated with the current integrity algorithm, as specified in TS 33.401 [32];
2> if connected asan RN:

3> derive the Kypiny key associated with the current integrity algorithm, as specified in TS 33.401 [32];

2> derive the Krreenc k€Y and the K pen key associated with the current ciphering algorithm, as specified in TS
33.401[32];

configure lower layers to apply the integrity protection algorithm and the Krgcine key, i.€. the integrity protection
configuration shall be applied to all subsequent messages received and sent by the UE, including the message
used to indicate the successful completion of the procedure;

configure lower layers to apply the ciphering algorithm, the Krrcenc k€Y and the Kypenc key, i.€. the ciphering
configuration shall be applied to al subsequent messages received and sent by the UE, including the message
used to indicate the successful completion of the procedure;

if connected as an RN:

2> configure lower layers to apply the integrity protection algorithm and the K g key, for current or
subsequently established DRBs that are configured to apply integrity protection, if any;

if the received RRCConnectionReconfiguration includes the sCell ToRel easelList:

2> perform SCell release as specified in 5.3.10.3a;

if the received RRCConnectionReconfiguration includes the sCell ToAddModList:

2> perform SCell addition or modification as specified in 5.3.10.3b;

if the received RRCConnectionReconfiguration includes the systeml nformationBlockTypelDedicated:
2> perfom the actions upon reception of the SystemlnformationBlockTypel message as specified in 5.2.2.7;
perform the measurement related actions as specified in 5.5.6.1;

if the RRCConnectionReconfiguration message includes the measConfig:

2> perform the measurement configuration procedure as specified in 5.5.2;

perform the measurement identity autonomous removal as specified in 5.5.2.2a;

release reportProximityConfig and clear any associated proximity status reporting timer;

if the RRCConnectionReconfiguration message includes the other Config:

2> perform the other configuration procedure as specified in 5.3.10.9;

set the content of RRCConnectionReconfigurationCompl ete message as follows:

2> 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:

3> include rlf-InfoAvailable;

2> if the UE has logged measurements available for E-UTRA and if the RPLMN isincluded in plmn-IdentityList
stored in VarLogMeasReport:
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3> include the logMeasAvailable;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isegual to plmn-ldentity stored in Var ConnEstFail Report:

3> include connEstFaill nfoAvailable;
1> submit the RRCConnectionReconfigurationComplete message to lower layers for transmission;
1> if MAC successfully completes the random access procedure:
2> stop timer T304;

2> apply the parts of the CQI reporting configuration, the scheduling regquest configuration and the sounding RS
configuration that do not require the UE to know the SFN of the target PCell, if any;

2> apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN
of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration,
sounding RS configuration), if any, upon acquiring the SFN of the target PCell;

NOTE 3: Whenever the UE shall setup or reconfigure a configuration in accordance with afield that is received it
applies the new configuration, except for the cases addressed by the above statements.

2> if the UE is configured to provide IDC indications:

3> if the UE has transmitted an InDeviceCoexI ndication message during the last 1 second preceding
reception of the RRCConnectionReconfiguration message including mobilityControl I nfo:

4> initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;
2> if the UE is configured to provide power preference indications:

3> if the UE has transmitted a UEAss stancel nfor mation message during the last 1 second preceding
reception of the RRCConnectionReconfiguration message including mobilityControl I nfo:

4> initiate transmission of the UEAssi stancel nformation message in accordance with 5.6.10.3;
2> if SysteminformationBlockTypel5 is broadcast by the PCell:

3> if the UE has transmitted a MBMS nter estl ndication message during the last 1 second preceding reception
of the RRCConnectionReconfiguration message i ncluding mobilityControl I nfo:

4> ensure having avalid version of SystemlnformationBlockTypel5 for the PCell;
4> determine the set of MBM S frequencies of interest in accordance with 5.8.5.3;
4> initiate transmission of the MBMS nter estIndication message in accordance with 5.8.5.4;
2> the procedure ends;
NOTE 4: The UE isnot required to determine the SFN of the target PCell by acquiring system information from

that cell before performing RACH accessin the target PCell.

5.35.5 Reconfiguration failure

The UE shall:

1> if the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration
message:

2> continue using the configuration used prior to the reception of RRCConnectionReconfiguration message;
2> if security has not been activated:
3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause other;

2> ese
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3> initiate the connection re-establishment procedure as specified in 5.3.7, upon which the connection
reconfiguration procedure ends;

NOTE 1: The UE may apply above failure handling also in case the RRCConnectionReconfiguration message
causes 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 unableto comply with part of the configuration, it does not apply any part of the
configuration, i.e. there is no partial success/ failure.

5.3.5.6 T304 expiry (handover failure)
The UE shall:
1> if T304 expires (handover failure):

NOTE 1. Following T304 expiry any dedicated preamble, if provided within the rach-ConfigDedicated, is not
available for use by the UE anymore.

2> revert back to the configuration used in the source PCell, excluding the configuration configured by the
physical ConfigDedicated, the mac-MainConfig and the sps-Config;

2> store the following handover failure information in VarRLF-Report by setting its fields as follows:
3> clear the information included in VarRLF-Report, if any;
3> set the plmn-IdentityList to include the list of EPLMNSs stored by the UE (i.e. includes the RPLMN);

3> set the measResultLastServCell to include the RSRP and RSRQ, if available, of the source PCell based on
measurements collected up to the moment the UE detected handover failure;

3> set the measResultNeighCells to include the best measured cells, other than the source PCell, ordered such
that the best cell islisted first, and based on measurements collected up to the moment the UE detected
handover failure, and set its fields as follows;

4> if the UE was configured to perform measurements for one or more EUTRA frequencies, include the
measResultLiSsEUTRA,

4> if the UE was configured to perform measurement reporting for one or more neighbouring UTRA
frequencies, include the measResultLiStUTRA,;

4> if the UE was configured to perform measurement reporting for one or more neighbouring GERAN
frequencies, include the measResultListGERAN;

4> if the UE was configured to perform measurement reporting for one or more neighbouring
CDMA 2000 freguencies, include the measResultsCDMA2000;

4> for each neighbour cell included, include the optional fields that are available;

NOTE 2: The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

3> if detailed location information is avail able, set the content of the locationlnfo as follows:
4> include the locationCoordinates;
4> include the horizontal Vel ocity, if available;

3> set the failedPCellld to the global cell identity, if available, and otherwise to the physical cell identity and
carrier frequency of the target PCell of the failed handover;

3> include previousPCellld and set it to the global cell identity of the PCell where the last
RRCConnectionReconfiguration message including mobilityControlInfo was received;
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3> set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration
message including the mobilityControllnfo;
3> set the connectionFailureType to 'hof’;
3> set the c-RNTI to the C-RNTI used in the source PCell;

2> initiate the connection re-establishment procedure as specified in 5.3.7, upon which the RRC connection
reconfiguration procedure ends,

The UE may discard the handover failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the
failure is detected, upon power off or upon detach.

NOTE 3: E-UTRAN may retrieve the handover failure information using the UE information procedure with rlf-
ReportReq set to true, as specified in 5.6.5.3.

5.3.5.7 Void
5.3.5.8 Radio Configuration involving full configuration option
The UE shall:

1> release/ clear all current dedicated radio configurations except the C-RNTI, the security configuration and the
PDCP, RLC, logical channel configurations for the RBs and the logged measurement configuration;

NOTE 1. Radio configuration is not just the resource configuration but includes other configurations like
MeasConfig and OtherConfig.

1> if the RRCConnectionReconfiguration message includes the mobilityControl I nfo:

2> release/ clear al current common radio configurations,

2> use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311,
1> else

2> use values for timers T301, T310, T311 and constants N310, N311, as included in ue-Timer sAndConstants
received in Systeml nformationBlockType2;

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> for each srb-ldentity value included in the srb-ToAddModList (SRB reconfiguration):
2> apply the specified configuration defined in 9.1.2 for the corresponding SRB;

2> apply the corresponding default RLC configuration for the SRB specified in 9.2.1.1 for SRB1 or in 9.2.1.2
for SRB2;

2> apply the corresponding default logical channel configuration for the SRB as specified in 9.2.1.1 for SRB1 or
in9.2.1.2 for SRB2;

NOTE 2: Thisisto get the SRBs (SRB1 and SRB2 for handover and SRB2 for reconfiguration after
reestablishment) to a known state from which the reconfiguration message can do further configuration.

1> for each eps-Bearerldentity value included in the drb-ToAddModList that is part of the current UE configuration:
2> release the PDCP entity;
2> release the RLC entity or entities;
2> releasethe DTCH logical channel;
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2> release the drb-identity;

NOTE 3: Thiswill retain the eps-bearer|dentity but remove the DRBs including drb-identity of these bearers from
the current UE configuration and trigger the setup of the DRBs within the ASin Section 5.3.10.3 using
the new configuration. The eps-bearer|dentity acts as the anchor for associating the rel eased and re-setup
DRB.

1> for each eps-Bearerldentity value that is part of the current UE configuration but not part of the drb-
ToAddModList:

2> perform DRB release as specified in 5.3.10.2;

5.3.6 Counter check

5.36.1 General

UE EUTRAN

CounterChedk

Counter CheckResponse |

Figure 5.3.6.1-1: Counter check procedure

The counter check procedure is used by E-UTRAN to request the UE to verify the amount of data sent/ received on
each DRB. More specifically, the UE is requested to check if, for each DRB, the most significant bits of the COUNT
match with the valuesindicated by E-UTRAN.

NOTE: The procedure enables E-UTRAN to detect packet insertion by an intruder (a'man in the middie).

5.3.6.2 Initiation
E-UTRAN initiates the procedure by sending a Counter Check message.

NOTE: E-UTRAN may initiate the procedure when any of the COUNT values reaches a specific value.

5.3.6.3 Reception of the CounterCheck message by the UE
Upon receiving the Counter Check message, the UE shall:
1> for each DRB that is established:

2> if no COUNT existsfor agiven direction (uplink or downlink) because it is a uni-directional bearer
configured only for the other direction:

3> assume the COUNT value to be O for the unused direction;
2> if the drb-ldentity is not included in the drb-CountMSB-InfoList:

3> include the DRB in the drb-CountInfoList in the Counter CheckResponse message by including the drb-
I dentity, the count-Uplink and the count-Downlink set to the value of the corresponding COUNT;

2> elseif, for at least one direction, the most significant bits of the COUNT are different from the value
indicated in the drb-CountMSB-InfoList:

3> include the DRB in the drb-CountInfoList in the Counter CheckResponse message by including the drb-
I dentity, the count-Uplink and the count-Downlink set to the value of the corresponding COUNT;
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1> for each DRB that isincluded in the drb-CountMSB-InfoList in the Counter Check message that is not
established:

2> include the DRB in the drb-CountInfoList in the Counter CheckResponse message by including the drb-

Identity, the count-Uplink and the count-Downlink with the most significant bits set identical to the
corresponding values in the drb-CountMSB-InfoList and the least significant bits set to zero;

1> submit the Counter CheckResponse message to lower layers for transmission upon which the procedure ends;
5.3.7 RRC connection re-establishment

5371 General

UE EUTRAN

RRCConnectionReestablishmentRequest

\ 4

_ RRCConnectionReestablishment

RRCConnectionReestablishmentComplete

\ 4

Figure 5.3.7.1-1: RRC connection re-establishment, successful

UE EUTRAN

RRCConnectionReestablishmentRequest

»

RRCConnectionReestablishmentRej ect

Figure 5.3.7.1-2: RRC connection re-establishment, failure

The purpose of this procedure is to re-establish the RRC connection, which involves the resumption of SRB1 operation,
the re-activation of security and the configuration of only the PCell.

A UE in RRC_CONNECTED, for which security has been activated, may initiate the procedure in order to continue the
RRC connection. The connection re-establishment succeeds only if the concerned cell is prepared i.e. hasavalid UE
context. In case E-UTRAN accepts the re-establishment, SRB1 operation resumes while the operation of other radio
bearers remains suspended. If AS security has not been activated, the UE does not initiate the procedure but instead
movesto RRC_IDLE directly.

E-UTRAN applies the procedure as follows:
- toreconfigure SRB1 and to resume data transfer only for this RB;

- tore-activate AS security without changing algorithms.
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5.3.7.2 Initiation

The UE shall only initiate the procedure when AS security has been activated. The UE initiates the procedure when one
of the following conditions is met:

1> upon detecting radio link failure, in accordance with 5.3.11; or

1> upon handover failure, in accordance with 5.3.5.6; or

1> upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1> upon integrity check failure indication from lower layers; or

1> upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5;
Upon initiation of the procedure, the UE shall:

1> stop timer T310, if running;

1> start timer T311,;

1> suspend all RBs except SRBO;

1> reset MAC,

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

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> release power PreflndicationConfig, if configured and stop timer T340, if running;

1> release reportProximityConfig and clear any associated proximity status reporting timer;

1> release obtainLocationConfig, if configured;

1> release idc-Config, if configured;

1> release measSubframePatternPCéll, if configured;

1> if connected as an RN and configured with an RN subframe configuration:

2> release the RN subframe configuration;

1> perform cell selection in accordance with the cell selection process as specified in TS 36.304 [4];

5.3.7.3 Actions following cell selection while T311 is running
Upon selecting a suitable E-UTRA cell, the UE shall:
1> stop timer T311,
1> start timer T301;
1> apply the timeAlignmentTimer Common included in Systeml nformati onBlockType2;
1> initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.4;
NOTE: This procedure applies also if the UE returns to the source PCell.
Upon selecting an inter-RAT cell, the UE shall:

1> if the selected cell isaUTRA cell, and if the UE supports Radio Link Failure Report for Inter-RAT MRO,
include selectedUTRA-Cellld in the VarRLF-Report and set it to the physical cell identity and carrier frequency
of the selected UTRA cell;
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1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure’;

5.3.74 Actions related to transmission of RRCConnectionReestablishmentRequest
message
If the procedure was initiated due to radio link failure or handover failure, the UE shall:
1> set the reestablishmentCellld in the VarRLF-Report to the global cell identity of the selected cell;
The UE shall set the contents of RRCConnectionReestabli shmentRequest message as follows:
1> set the ue-ldentity as follows:

2> set the c-RNTI to the C-RNTI used in the source PCell (handover and mobility from E-UTRA failure) or used
in the PCell in which the trigger for the re-establishment occurred (other cases);

2> set the physCellld to the physical cell identity of the source PCell (handover and mobility from E-UTRA
failure) or of the PCell in which the trigger for the re-establishment occurred (other cases);

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

3> with the Kggeine key and integrity protection algorithm that was used in the source PCell (handover and
mobility from E-UTRA failure) or of the PCell in which the trigger for the re-establishment occurred
(other cases); and

3> with all input bits for COUNT, BEARER and DIRECTION set to binary ones;
1> set the reestablishmentCause as follows:

2> if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.5 (the UE is
unable to comply with the reconfiguration):

3> set the reestablishmentCause to the val ue reconfigurationFailure;

2> elseif the re-establishment procedure was initiated due to handover failure as specified in 5.3.5.6 (intraLTE
handover failure) or 5.4.3.5 (inter-RAT mobility from EUTRA failure):

3> set the reestablishmentCause to the value handover Failure;
2> ese
3> set the reestablishmentCause to the value otherFailure;

The UE shall submit the RRCConnectionReestablishmentRequest message to lower layers for transmission.

5.3.7.5 Reception of the RRCConnectionReestablishment 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> stop timer T301,;

1> consider the current cell to be the PCell;

1> re-establish PDCP for SRB1;

1> re-establish RLC for SRB1,;

1> perform the radio resource configuration procedure in accordance with the received
radioResourceConfigDedicated and as specified in 5.3.10;

1> resume SRB1;
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NOTE 2: E-UTRAN should not transmit any message on SRB1 prior to receiving the
RRCConnectionReestablishmentCompl ete message.

1> update the Keyg key based on the K agve key to which the current Ky IS associated, using the
nextHopChainingCount value indicated in the RRCConnectionReestablishment message, as specifiedin TS
33.401 [32];

1> store the nextHopChainingCount val ue;

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

1> derive the Krreene key and the Kypene key associated with the previously configured ciphering algorithm, as
specified in TS 33.401 [32];

1> if connected as an RN:

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

1> configure lower layers to activate integrity protection using the previously configured algorithm and the K rgcin
key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the
UE, including the message used to indicate the successful completion of the procedure;

1> if connected as an RN:

2> configure lower layers to apply integrity protection using the previously configured algorithm and the Kypi
key, for subsequently resumed or subsequently established DRBs that are configured to apply integrity
protection, if any;

1> configure lower layers to apply ciphering using the previously configured algorithm, the Kgrcenc k€y and the
Kurenc key immediately, i.e., ciphering shall be applied to all subsequent messages received and sent by the UE,
including the message used to indicate the successful completion of the procedure;

1> set the content of RRCConnectionReestablishmentCompl ete message as follows:

2> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-IdentityList stored in VarRLF-Report:

3> include the rlf-InfoAvailable;

2> if the UE has logged measurements available for E-UTRA and if the RPLMN isincluded in plmn-ldentityList
stored in VarLogMeasReport:

3> include the logMeasAvailable;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isegual to plmn-ldentity stored in Var ConnEstFail Report:

3> include the connEstFailInfoAvailable;
1> perform the measurement related actions as specified in 5.5.6.1;
1> perform the measurement identity autonomous removal as specified in 5.5.2.2a;
1> submit the RRCConnectionReestablishmentCompl ete message to lower layers for transmission;
1> if SystemlnformationBlockTypel5 is broadcast by the PCell:

2> if the UE has transmitted an MBM S nter estIndication message during the last 1 second preceding detection
of radio link failure:

3> ensure having avalid version of SystemlnformationBlockTypel5 for the PCell;
3> determine the set of MBM S frequencies of interest in accordance with 5.8.5.3;

3> initiate transmission of the MBMS nter estl ndi cation message in accordance with 5.8.5.4;
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1> the procedure ends;

5.3.7.6 T311 expiry
Upon T311 expiry, the UE shall:

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure’;

5.3.7.7 T301 expiry or selected cell no longer suitable

The UE shall:

1> if timer T301 expires; or

1> if the selected cell becomes no longer suitable according to the cell selection criteria as specified in TS 36.304
[4]:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure’;

5.3.7.8 Reception of RRCConnectionReestablishmentReject by the UE
Upon receiving the RRCConnectionReestablishmentReject message, the UE shall:

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure;

5.3.8 RRC connection release

5.38.1 General

UE EUTRAN

RRCConnectionRel ease

Figure 5.3.8.1-1: RRC connection release, successful

The purpose of this procedure is to release the RRC connection, which includes the release of the established radio
bearers as well as all radio resources.

5.3.8.2 Initiation

E-UTRAN initiates the RRC connection release procedure to a UE in RRC_CONNECTED.

5.3.8.3 Reception of the RRCConnectionRelease by the UE
The UE shall:

1> delay the following actions defined in this sub-clause 60 ms from the moment the RRCConnectionRelease
message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease
message has been successfully acknowledged, whichever is earlier;

1> if the RRCConnectionRel ease message includes the idleModeMobilityControl | nfo:
2> store the cell reselection priority information provided by the idleModeMobilityControllnfo;
2> if the t320 isincluded:
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3> dtart timer T320, with the timer value set according to the value of t320;
1> else
2> apply the cell reselection priority information broadcast in the system information;
1> if the releaseCause received in the RRCConnectionRel ease message indicates loadBalancingTAURequired:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'load
balancing TAU required’

1> elseif the releaseCause received in the RRCConnectionRel ease message indicates cs-FallbackHighPriority:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'CS Fallback
High Priority’;

1> else
2> if the extendedWaitTime is present and the UE supports delay tolerant access:
3> forward the extendedWaitTime to upper layers,

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other;

5.3.84 T320 expiry
The UE shall:
1> if T320 expires.

2> if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo or
inherited from another RAT;

2> apply the cell reselection priority information broadcast in the system information;
5.3.9 RRC connection release requested by upper layers

5.39.1 General

The purpose of this procedure is to release the RRC connection. Access to the current PCell may be barred as a result of
this procedure.

NOTE: Upper layersinvoke the procedure, e.g. upon determining that the network has failed an authentication
check, see TS 24.301 [35].

5.39.2 Initiation

The UE initiates the procedure when upper layers request the release of the RRC connection. The UE shall not initiate
the procedure for power saving purposes.

The UE shall:
1> if the upper layersindicate barring of the PCell:
2> treat the PCell used prior to entering RRC_IDLE as barred according to TS 36.304 [4];

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’;

5.3.10 Radio resource configuration

5.3.10.0 General
The UE shall:
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1> if the received radioResourceConfigDedicated includes the srb-ToAddModList:
2> perform the SRB addition or reconfiguration as specified in 5.3.10.1;
1> if the received radioResourceConfigDedicated includes the drb-ToReleaseL.ist:
2> perform DRB release as specified in 5.3.10.2;
1> if the received radioResour ceConfigDedicated includes the drb-ToAddModList:
2> perform DRB addition or reconfiguration as specified in 5.3.10.3;
1> if the received radioResour ceConfigDedicated includes the mac-MainConfig:
2> perform MAC main reconfiguration as specified in 5.3.10.4;
1> if the received radioResour ceConfigDedicated includes sps-Config:
2> perform SPS reconfiguration according to 5.3.10.5;
1> if the received radioResour ceConfigDedicated includes the physical ConfigDedi cated:
2> reconfigure the physical channel configuration as specified in 5.3.10. 6.
1> if the received radioResour ceConfigDedicated includes the rif-TimersAndConstants:
2> reconfigure the values of timers and constants as specified in 5.3.10.7;
1> if the received radioResour ceConfigDedicated includes the measSubframePatternPCell:

2> reconfigure the time domain measurement resource restriction for the serving cell as specified in 5.3.10.8;

5.3.10.1 SRB addition/ modification
The UE shall:

1> for each srb-ldentity value included in the srb-ToAddModList that is not part of the current UE configuration
(SRB establishment):

2> apply the specified configuration defined in 9.1.2 for the corresponding SRB;
2> establish a PDCP entity and configure it with the current security configuration, if applicable;
2> establish an RLC entity in accordance with the received rlc-Config;

2> establish aDCCH logical channel in accordance with the received logical Channel Config and with the logical
channel identity set in accordance with 9.1.2;

1> for each srb-ldentity value included in the srb-ToAddModList that is part of the current UE configuration (SRB
reconfiguration):

2> reconfigure the RLC entity in accordance with the received rlc-Config;

2> reconfigure the DCCH logical channel in accordance with the received logical Channel Config;

5.3.10.2 DRB release
The UE shall:

1> for each drb-Identity value included in the drb-ToReleaseList that is part of the current UE configuration (DRB
release); or

1> for each drb-identity value that isto be released as the result of full configuration option according to 5.3.5.8:
2> release the PDCP entity;

2> release the RLC entity or entities;
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2> release the DTCH logical channel;
1> if the procedure was triggered due to handover:

2> indicate the release of the DRB(s) and the eps-Bearer|dentity of the released DRB(S) to upper layers after
successful handover;

1> else:

2> indicate the release of the DRB(S) and the eps-Bearer|dentity of the released DRB(S) to upper layers
immediately.

NOTE: The UE does not consider the message as erroneous if the drb-ToReleaseList includes any drb-ldentity
value that is not part of the current UE configuration.

5.3.10.3 DRB addition/ modification
The UE shall:

1> for each drb-ldentity value included in the drb-ToAddModList that is not part of the current UE configuration
(DRB establishment including the case when full configuration option is used):

2> establish a PDCP entity and configure it with the current security configuration and in accordance with the
received pdcp-Config;

2> establish an RLC entity or entitiesin accordance with the received rlc-Config;

2> establishaDTCH logical channel in accordance with the received logical Channelldentity and the received
logical Channel Config;

1> if the RRCConnectionReconfiguration message includes the fullConfig I E:
2> associate the established DRB with corresponding included eps-Bearer|dentity;
1> else:

2> indicate the establishment of the DRB(s) and the eps-Bearer|dentity of the established DRB(s) to upper
layers,;

1> for each drb-ldentity value included in the drb-ToAddModList that is part of the current UE configuration (DRB
reconfiguration):

2> if the pdcp-Config isincluded:
3> reconfigure the PDCP entity in accordance with the received pdcp-Config;
2> if therlc-Config isincluded:
3> reconfigure the RLC entity or entities in accordance with the received rlc-Config;
2> if the logical Channel Config is included:
3> reconfigure the DTCH logical channel in accordance with the received logical Channel Config;

NOTE: Remova and addition of the same drb-Identity in single radioResourceConfiguration is not supported.

5.3.10.3a  SCell release
The UE shall:
1> if thereleaseistriggered by reception of the sCell ToReleaseList:
2> for each sCellIndex value included in the sCell ToRel easeL.ist:

3> if the current UE configuration includes an SCell with value sCelllndex:
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4> release the SCell;
1> if thereleaseistriggered by RRC connection re-establishment:

2> release all SCellsthat are part of the current UE configuration;

5.3.10.3b SCell addition/ modification
The UE shall:

1> for each sCellIndex value included in the sCell ToAddModList that is not part of the current UE configuration
(SCell addition):

2> add the SCell, corresponding to the cellldentification, in accordance with the received
radioResourceConfigCommonSCell and radioResour ceConfigDedicatedSCell;

2> configure lower layers to consider the SCell to be in deactivated state;

1> for each sCellIndex value included in the sCelIToAddModList that is part of the current UE configuration (SCell
modification):

2> modify the SCell configuration in accordance with the received radioResourceConfigDedicatedSCell;

5.3.104 MAC main reconfiguration
The UE shall:

1> reconfigure the MAC main configuration in accordance with the received mac-MainConfig other than stag-
ToReleaselist and stag-ToAddModList;

1> if the received mac-MainConfig includes the stag-ToReleasel ist:
2> for each STAG-Id value included in the stag-ToReleasel.ist that is part of the current UE configuration:
3> release the STAG indicated by STAG-Id;
1> if the received mac-MainConfig includes the stag-ToAddModList:

2> for each stag-1d value included in stag-ToAddModList that is not part of the current UE configuration (STAG
addition):

3> add the STAG, corresponding to the stag-1d, in accordance with the received timeAlignmentTimer STAG;

2> for each stag-1d value included in stag-ToAddModList that is part of the current UE configuration (STAG
modification):

3> reconfigure the STAG, corresponding to the stag-1d, in accordance with the received
timeAlignmentTimer STAG;

5.3.10.5 Semi-persistent scheduling reconfiguration
The UE shall:

1> reconfigure the semi-persistent scheduling in accordance with the received sps-Config;

5.3.10.6 Physical channel reconfiguration
The UE shall:

1> if the antennalnfo-r10 is included in the received physical ConfigDedicated and the previous version of thisfield
that was received by the UE was antennalnfo (without suffix i.e. the version defined in REL-8):

2> apply the default antenna configuration as specified in section 9.2.4;
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1> if the cqi-ReportConfig-r10 isincluded in the received physical ConfigDedicated and the previous version of this
field that was received by the UE was cqi-ReportConfig (without suffix i.e. the version defined in REL-8):
2> apply the default CQI reporting configuration as specified in 9.2.4;
NOTE: Application of the default configuration involves release of all extensionsintroduced in REL-9 and later.
1> reconfigure the physical channel configuration in accordance with the received physical ConfigDedicated;
1> if the antennalnfo isincluded and set to explicitValue:
2> if the configured transmissionMode istml, tm2, tm5, tm6 or tm7; or
2> if the configured transmissionMode istm8 and pmi-RI-Report is not present; or
2> if the configured transmissionMode istm9 and pmi-RI-Report is not present; or

2> if the configured transmissionMode is tm9 and pmi-RI-Report is present and antennaPortsCount within csi-
RSisset to anl:

3> release ri-Configlndex in cqi-ReportPeriodic, if previoudy configured;
1> eseif the antennalnfo isincluded and set to defaultValue:

2> release ri-Configlndex in cqi-ReportPeriodic, if previoudy configured;

5.3.10.7 Radio Link Failure Timers and Constants reconfiguration
The UE shall:
1> if the received rlf-TimersAndConstants is set to release:

2> use valuesfor timers T301, T310, T311 and constants N310, N311, asincluded in ue-TimersAndConstants
received in Systeml nformationBlockType2;

1> else

2> reconfigure the value of timers and constants in accordance with received rif-TimersAndConstants;

5.3.10.8 Time domain measurement resource restriction for serving cell
The UE shall:
1> if the received measSubframePatternPCell is set to release:
2> release the time domai n measurement resource restriction for the PCell, if previously configured
1> else
2> apply the time domain measurement resource restriction for the PCell in accordance with the received
measSubframePatternPCell;
5.3.10.9 Other configuration
The UE shall:
1> if the received other Config includes the reportProximityConfig:
2> if proximitylndicationEUTRA is set to enabled:

3> consider itself to be configured to provide proximity indications for E-UTRA frequencies in accordance
with 5.3.14;

2> ese

3> consider itself not to be configured to provide proximity indications for E-UTRA freguencies;
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2> if proximitylndicationUTRA is set to enabled:

3> consider itself to be configured to provide proximity indications for UTRA frequenciesin accordance
with 5.3.14;

2> else
3> consider itself not to be configured to provide proximity indications for UTRA freguencies;
1> if the received other Config includes the obtainLocation:
2> attempt to have detailed location information available for any subsequent measurement report;

NOTE: The UE isrequested to attempt to have valid detailed location information available whenever sending a
measurement report for which it is configured to include available detailed location information. The UE
may not succeed e.g. because the user manually disabled the GPS hardware, due to no/poor satellite
coverage. Further details, e.g. regarding when to activate GNSS, are up to UE implementation.

1> if the received other Config includes the idc-Config:
2> if idc-Indication isincluded (i.e. set to setup):
3> consider itself to be configured to provide IDC indications in accordance with 5.6.9;
2> ese
3> consider itself not to be configured to provide IDC indications;
2> if autonomousDenial Parameters isincluded:

3> consider itself to be allowed to deny any transmission in a particular UL subframe if during the number of
subframes indicated by autonomousDenial Validity, preceeding and including this particular subframe, it
autonomously denied fewer UL subframes than indicated by autonomousDenial Subframes;

2> ese
3> consider itself not to be allowed to deny any UL transmission;
1> if the received other Config includes the power Prefl ndicationConfig:
2> if powerPrefindicationConfig is set to setup:
3> consider itself to be configured to provide power preference indications in accordance with 5.6.10;
2> else

3> consider itself not to be configured to provide power preference indications;
5.3.11 Radio link failure related actions

5.3.111 Detection of physical layer problems in RRC_CONNECTED
The UE shall:

1> upon receiving N310 consecutive "out-of-sync" indications for the PCell from lower layers while neither T300,
T301, T304 nor T311 isrunning:

2> start timer T310;

NOTE: Physical layer monitoring and related autonomous actions do not apply to SCells.

5.3.11.2 Recovery of physical layer problems

Upon receiving N311 consecutive "in-sync" indications for the PCell from lower layers while T310 is running, the UE
shall:
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1> stop timer T310;

NOTE 1

NOTE 2:

5.3.11.3

The UE shall:

In this case, the UE maintains the RRC connection without explicit signalling, i.e. the UE maintains the
entire radio resource configuration.

Periods in time where neither "in-sync" nor "out-of-sync” is reported by layer 1 do not affect the
evaluation of the number of consecutive "in-sync" or "out-of-sync" indications.

Detection of radio link failure

1> upon T310 expiry; or

1> upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running; or

1> upon indication from RLC that the maximum number of retransmissions has been reached:

2> consider radio link failure to be detected;

2> store the following radio link failure information in the VarRLF-Report by setting its fields as follows:

3>
3>
3>

3>

NOTE:

3>

3>

3>

clear the information included in VarRLF-Report, if any;
set the plmn-ldentityList to include the list of EPLMNSs stored by the UE (i.e. includes the RPLMN);

set the measResultLastServCell to include the RSRP and RSRQ, if available, of the PCell based on
measurements collected up to the moment the UE detected radio link failure;

set the measResultNeighCells to include the best measured cells, other than the PCell, ordered such that
the best cell islisted first, and based on measurements collected up to the moment the UE detected radio
link failure, and set its fields as follows;

4> if the UE was configured to perform measurements for one or more EUTRA freguencies, include the
measResultLiStEUTRA,;

4> if the UE was configured to perform measurement reporting for one or more neighbouring UTRA
frequencies, include the measResultLiStUTRA,;

4> if the UE was configured to perform measurement reporting for one or more neighbouring GERAN
frequencies, include the measResultListGERAN,;

4> if the UE was configured to perform measurement reporting for one or more neighbouring
CDM A2000 freguencies, include the measResultsCDMA2000;

4> for each neighbour cell included, include the optional fields that are available;

The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

if detailed location information is available, set the content of the locationlnfo as follows:
4> include the locationCoordinates;
4> include the horizontal Vel ocity, if available;

set the failedPCellld to the global cell identity, if available, and otherwise to the physical cell identity and
carrier frequency of the PCell where radio link failure is detected;

if an RRCConnectionReconfiguration message including the mobilityControlInfo was received before the
connection failure:

4> if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned an
intra E-UTRA handover:
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5> include the previousPCellld and set it to the global cell identity of the PCell where the last
RRCConnectionReconfiguration message including mobilityControllnfo was received;

5> set the timeConnFailure to the elapsed time since reception of the last
RRCConnectionReconfiguration message including the mobilityControll nfo;

4> if the last RRCConnectionReconfiguration message i ncluding the mobilityControlInfo concerned a
handover to E-UTRA from UTRA and if the UE supports Radio Link Failure Report for Inter-RAT
MRO:

5> include the previousUTRA-Cellld and set it to the physical cell identity, the carrier frequency and
the global cell identity, if available, of the UTRA Cell in which the last
RRCConnectionReconfiguration message including mobilityControllnfo was received,;

5> set the timeConnFailure to the elapsed time since reception of the last
RRCConnectionReconfiguration message including the mobilityControllnfo;

3> set the connectionFailureType to rif;

3> set the c-RNTI to the C-RNTI used in the PCell;

3> set the rIf-Cause to the trigger for detecting radio link failure;
2> if AS security has not been activated:

3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other’;
2> else

3> initiate the connection re-establishment procedure as specified in 5.3.7;

The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the
radio link failure is detected, upon power off or upon detach.

5.3.12 UE actions upon leaving RRC_CONNECTED
Upon leaving RRC_CONNECTED, the UE shall:

1> reset MAC;

1> stop al timersthat are running except T320, T325 and T330;

1> release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP
entity for all established RBs;

1> indicate the release of the RRC connection to upper layers together with the release cause;

1> if leaving RRC_CONNECTED was triggered neither by reception of the MobilityFromEUTRACommand
message nor by selecting an inter-RAT cell while T311 was running:

2> enter RRC_IDLE and perform procedures as specified in TS 36.304 [4, 5.2.7];

5.3.13 UE actions upon PUCCH/ SRS release request

Upon receiving a PUCCH/ SRS release request from lower layers, the UE shall:

1> apply the default physical channel configuration for cqi-ReportConfig as specified in 9.2.4 and release cqi-
ReportConfigSCell, for each SCell that is configured, if any;

1> apply the default physical channel configuration for soundingRS-UL-ConfigDedicated as specified in 9.2.4, for
al serving cells;

1> apply the default physical channel configuration for schedulingRequestConfig as specified in 9.2.4;

Upon receiving an SRS release request from lower layers, the UE shall:
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1> apply the default physical channel configuration for soundingRS-UL-ConfigDedicated, as specified in 9.2.4, for
the cells of the concerned TAG;

NOTE: Upon PUCCH/ SRS release request, the UE does not modify the soundingRS-UL-
ConfigDedicatedAperiodici.e. it does not apply the default for thisfield (rel ease).

5.3.14 Proximity indication

5.3.141 General

UE EUTRAN

RRC connection reconfiguration
< >

Proximitylndication

Figure 5.3.14.1-1: Proximity indication

The purpose of this procedureis to indicate that the UE is entering or leaving the proximity of one or more CSG
member cells. The detection of proximity is based on an autonomous search function as defined in TS 36.304 [4].

5.3.14.2 Initiation
A UE in RRC_CONNECTED shall:

1> if the UE enters the proximity of one or more CSG member cell(s) on an E-UTRA frequency while proximity
indication is enabled for such E-UTRA cells; or

1> if the UE enters the proximity of one or more CSG member cell(s) on an UTRA frequency while proximity
indication is enabled for such UTRA cells; or

1> if the UE leaves the proximity of all CSG member cell(s) on an E-UTRA frequency while proximity indication is
enabled for such E-UTRA cells; or

1> if the UE leaves the proximity of all CSG member cell(s) on an UTRA frequency while proximity indication is
enabled for such UTRA cells:

2> if the UE has previously not transmitted a Proximitylndication for the RAT and frequency during the current
RRC connection, or if more than 5 s has elapsed since the UE has last transmitted a Proximitylndication
(either entering or leaving) for the RAT and frequency:

3> initiate transmission of the Proximitylndication message in accordance with 5.3.14.3;

NOTE: Inthe conditions above, "if the UE enters the proximity of one or more CSG member cell(s)" includes the
case of already being in the proximity of such cell(s) at the time proximity indication for the
corresponding RAT is enabled.

5.3.14.3 Actions related to transmission of Proximitylndication message
The UE shall set the contents of Proximitylndication message as follows:
1> if the UE applies the procedure to report entering the proximity of CSG member cell(s):
2> set type to entering;

1> elseif the UE applies the procedure to report leaving the proximity of CSG member cell(s):

ETSI



3GPP TS 36.331 version 11.6.0 Release 11 72 ETSI TS 136 331 V11.6.0 (2014-01)

2> set typeto leaving;
1> if the proximity indication was triggered for one or more CSG member cell(s) on an E-UTRA freguency:

2> set the carrierFreq to eutra with the value set to the E-ARFCN value of the E-UTRA cell(s) for which
proximity indication was triggered,;

1> elseif the proximity indication was triggered for one or more CSG member cell(s) on a UTRA frequency:

2> set the carrierFreq to utra with the value set to the ARFCN value of the UTRA cell(s) for which proximity
indication was triggered,;

The UE shall submit the Proximityl ndication message to lower layers for transmission.

5.3.15 Void

54 Inter-RAT mobility

541 Introduction

The general principles of connected mode mobility are described in 5.3.1.3. The genera principles of the security
handling upon connected mode mobility are described in 5.3.1.2.

For the (network controlled) inter RAT mobility from E-UTRA for aUE in RRC_CONNECTED, asingle procedure is
defined that supports both handover, cell change order with optional network assistance (NACC) and enhanced CS
fallback to CDMA2000 1XRTT. In case of mobility to CDMA2000, the eNB decides when to move to the other RAT
while the target RAT determines to which cell the UE shall move.

54.2 Handover to E-UTRA

5421 General

UE EUTRAN

RRCConnectionReconfiguration
(sent viaother RAT)

RRCConnecti onReconfigur ationCompl ete;

Figure 5.4.2.1-1: Handover to E-UTRA, successful

The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another
Radio Access Network (e.g. GERAN or UTRAN) to E-UTRAN.

The handover to E-UTRA procedure applies when SRBs, possibly in combination with DRBS, are established in
another RAT. Handover from UTRAN to E-UTRAN applies only after integrity has been activated in UTRAN.

5422 Initiation

The RAN using another RAT initiates the Handover to E-UTRA procedure, in accordance with the specifications
applicable for the other RAT, by sending the RRCConnectionReconfiguration message via the radio access technology
from which theinter-RAT handover is performed.

E-UTRAN applies the procedure as follows:
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- toactivate ciphering, possibly using NULL agorithm, if not yet activated in the other RAT,;
- toestablish SRB1, SRB2 and one or more DRBs, i.e. at least the DRB associated with the default EPS bearer is
established;
5.4.2.3 Reception of the RRCConnectionReconfiguration by the UE

If the UE is able to comply with the configuration included in the RRCConnectionReconfiguration message, the UE
shal:

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> start timer T304 with the timer value set to t304, asincluded in the mobilityControl I nfo;

1> consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity
indicated by the targetPhysCellld;

1> start synchronising to the DL of the target PCell;

1> set the C-RNTI to the value of the newUE-Identity;

1> for the target PCell, apply the downlink bandwidth indicated by the dI-Bandwidth;

1> for the target PCell, apply the uplink bandwidth indicated by (the absence or presence of) the ul-Bandwidth;
1> configure lower layers in accordance with the received radi oResourceConfigCommon;

1> configure lower layers in accordance with any additional fields, not covered in the previous, if included in the
received mobilityControlInfo;

1> perform the radio resource configuration procedure as specified in 5.3.10;

1> forward the nas-SecurityParamToEUTRA to the upper layers;

1> derive the Kg\g key, as specified in TS 33.401 [32];

1> derive the Kgrcint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

1> derive the Krreene K&y and the Kypene key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];

1> configure lower layers to apply the indicated integrity protection agorithm and the Kgrcir key immediately, i.e.
the indicated integrity protection configuration shall be applied to all subsequent messages received and sent by
the UE, including the message used to indicate the successful completion of the procedure;

1> configure lower layersto apply the indicated ciphering al gorithm, the Krrcenc key and the Kypenc key
immediately, i.e. the indicated ciphering configuration shall be applied to all subsequent messages received and
sent by the UE, including the message used to indicate the successful completion of the procedure;

1> if the received RRCConnectionReconfiguration includes the sCell ToAddModList:
2> perform SCell addition as specified in 5.3.10.3b;
1> if the RRCConnectionReconfiguration message includes the measConfig:
2> perform the measurement configuration procedure as specified in 5.5.2;
1> perform the measurement identity autonomous removal as specified in 5.5.2.2a;
1> if the RRCConnectionReconfiguration message includes the other Config:
2> perform the other configuration procedure as specified in 5.3.10.9;

1> set the content of RRCConnectionReconfigurationCompl ete message as follows:;
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2> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-IdentityList stored in VarRLF-Report:
3> include rif-InfoAvailable;

2> if the UE has logged measurements available for E-UTRA and if the RPLMN isincluded in plmn-ldentityList
stored in VarLogMeasReport:

3> include the logMeasAvailable;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isegual to plmn-ldentity stored in Var ConnEstFail Report:

3> include connEstFaillnfoAvailable;

1> submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new
configuration;

1> if the RRCConnectionReconfiguration message does not include rIf-TimersAndConstants set to setup:
2> use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311,

1> if MAC successfully completes the random access procedure:
2> stop timer T304;

2> apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS
configuration that do not require the UE to know the SFN of the target PCell, if any;

2> apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN
of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration,
sounding RS configuration), if any, upon acquiring the SFN of the target PCell;

NOTE 1. Whenever the UE shall setup or reconfigure a configuration in accordance with afield that isreceived it
applies the new configuration, except for the cases addressed by the above statements.

2> enter EEUTRA RRC_CONNECTED, upon which the procedure ends;

NOTE 2: The UE is not required to determine the SFN of the target PCell by acquiring system information from
that cell before performing RACH accessin the target PCell.

5424 Reconfiguration failure
The UE shall:

1> if the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration
message:

2> perform the actions defined for this failure case as defined in the specifications applicable for the other RAT;

NOTE 1: The UE may apply above failure handling also in case the RRCConnectionReconfiguration message
causes 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 isunable to comply with part of the configuration, it does not apply any part of the
configuration, i.e. there is no partial success/ failure.

5.4.25 T304 expiry (handover to E-UTRA failure)
The UE shall:
1> upon T304 expiry (handover to E-UTRA failure):
2> reset MAC,

2> perform the actions defined for this failure case as defined in the specifications applicable for the other RAT;
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5.4.3 Mobility from E-UTRA

5431 General

UE EUTRAN

MobilityFromEUTRACommand

Figure 5.4.3.1-1: Mobility from E-UTRA, successful

UE EUTRAN

MobilityFromEU TRACommand

RRC connection re-establishment

Figure 5.4.3.1-2: Mobility from E-UTRA, failure

The purpose of this procedureisto move a UE in RRC_CONNECTED to acell using another Radio Access
Technology (RAT), e.g. GERAN, UTRA or CDMA2000 systems. The mobility from E-UTRA procedure coversthe
following type of mobility:

- handover, i.e. the MobilityFromEUTRACommand message includes radio resources that have been allocated for
the UE in the target cell;

- cell change order, i.e. the MobilityFromEUTRACommand message may include information facilitating access
of and/ or connection establishment in the target cell, e.g. system information. Cell change order is applicable
only to GERAN; and

- enhanced CSfallback to CDMA2000 1XRTT, i.e. the MobilityFromEUTRACommand message includes radio
resources that have been allocated for the UE in the target cell. The enhanced CS fallback to CDMA2000 IXRTT
may be combined with concurrent handover or redirection to CDMA2000 HRPD.

NOTE: For the case of dual receiver/transmitter enhanced CS fallback to CDMA2000 1xRTT, the
DLInformationTransfer message is used instead of the MobilityFromEUTRACommand message (see TS
36.300[9]).

543.2 Initiation

E-UTRAN initiates the mobility from E-UTRA procedure to aUE in RRC_CONNECTED, possibly in response to a
MeasurementReport message or in response to reception of CS fallback indication for the UE from MME, by sending a
MobilityFromEUTRACommand message. E-UTRAN applies the procedure as follows:

- theprocedureisinitiated only when AS-security has been activated, and SRB2 with at |east one DRB are setup
and not suspended;

5.4.3.3 Reception of the MobilityFromEUTRACommand by the UE

The UE shall be able to receive a MobilityFromEUTRACommand message and perform a cell change order to GERAN,
even if no prior UE measurements have been performed on the target cell.
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The UE shall:

1> stop timer T310, if running;
1> if the MobilityFromEUTRACommand message includes the purpose set to handover:

2> if thetargetRAT-Type is set to utra or geran:

3> consider inter-RAT mobility asinitiated towards the RAT indicated by the targetRAT-Type included in
the MobilityFromEUTRACommand message;

3> forward the nas-SecurityParamFromEUTRA to the upper layers;

3> accessthe target cell indicated in the inter-RAT message in accordance with the specifications of the
target RAT;

3> if the targetRAT-Typeis set to geran:

4> use the contents of systeminformation, if provided for PS Handover, as the system information to
begin access on the target GERAN cell;

NOTE 1: If there are DRBsfor which no radio bearers are established in the target RAT asindicated in the
targetRAT-MessageContainer in the message, the E-UTRA RRC part of the UE does not indicate the
release of the concerned DRBs to the upper layers. Upper layers may derive which bearers are not
established from information received from the AS of the target RAT.

NOTE 2: In case of SR-VCC, the DRB to be replaced is specified in [61].
2> elseif the targetRAT-Type is set to cdma2000-1XRTT or cdma2000-HRPD:

3> forward the targetRAT-Type and the targetRAT-MessageContainer to the CDM A 2000 upper layers for
the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specifications of
the CDMA2000 target-RAT;

1> elseif the MobilityFromEUTRACommand message includes the purpose set to cell ChangeOrder:
2> dtart timer T304 with the timer value set to t304, asincluded in the MobilityFromEUTRACommand message;
2> if the targetRAT-Type is set to geran:
3> if networkControlOrder isincluded in the MaobilityFromEUTRACommand message:
4> apply the value as specified in TS 44.060 [36];
3> ese
4> acquire networkControlOrder and apply the value as specified in TS 44.060 [36];

3> use the contents of systemlnformation, if provided, as the system information to begin access on the target
GERAN cdll;

2> establish the connection to the target cell indicated in the CellChangeOrder;
NOTE 3: The criteriafor success or failure of the cell change order to GERAN are specified in TS 44.060[36].
1> if the MobilityFromEUTRACommand message includes the purpose set to e-CSFB:

2> if messageContCDMA2000-1XRTT is present:

3> forward the messageContCDMA2000-1XRTT to the CDMA2000 upper layers for the UE to access the
cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;

2> if mobilityCDMA2000-HRPD is present and is set to handover:

3> forward the messageContCDMA2000-HRPD to the CDM A 2000 upper layers for the UE to access the
cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;

2> if mobilityCDMA2000-HRPD is present and is set to redirection:
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3> forward the redirectCarrier CDMA2000-HRPD to the CDMA2000 upper layers,

NOTE 4: When the CDMA2000 upper layersin the UE receive both the messageContCDMA2000-1XRTT and
messageContCDMA2000-HRPD the UE performs concurrent access to both CDMA2000 IxRTT and
CDMAZ2000 HRPD RAT.

NOTE 5: The UE should perform the handover, the cell change order or enhanced 1IXRTT CS fallback as soon as
possible following the reception of the RRC message MobilityFromEUTRACommand, which could be
before confirming successful reception (HARQ and ARQ) of this message.

5434 Successful completion of the mobility from E-UTRA
Upon successfully completing the handover, the cell change order or enhanced IXRTT CS fallback, the UE shall:
1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other’;

NOTE: If the UE performs enhanced 1XRTT CS fallback along with concurrent mobility to CDMA2000 HRPD
and the connection to either CDMA2000 1IxRTT or CDMA 2000 HRPD succeeds, then the mobility from
E-UTRA is considered successful.
5.4.3.5 Mobility from E-UTRA failure
The UE shall:
1> if T304 expires (mobility from E-UTRA failure); or
1> if the UE does not succeed in establishing the connection to the target radio access technology; or

1> if the UE is unable to comply with (part of) the configuration included in the MobilityFromEUTRACommand
message; or

1> if thereisaprotocol error in the inter RAT information included in the MobilityFromEUTRACommand message,
causing the UE to fail the procedure according to the specifications applicable for the target RAT:

2> stop T304, if running;

2> if the cs-Fallbackindicator in the MobilityFromEUTRACommand message was set to TRUE or e-CSFB was
present:

3> indicate to upper layers that the CS Fallback procedure has failed,;

2> revert back to the configuration used in the source PCell, excluding the configuration configured by the
physical ConfigDedicated, mac-MainConfig and sps-Config;

2> initiate the connection re-establishment procedure as specified in 5.3.7;

NOTE: For enhanced CSfallback to CDMA2000 1xRTT, the above UE behavior applies only when the UE is
attempting the enhanced 1IXRTT CS fallback and connection to the target radio access technology fails or
if the UE is attempting enhanced 1IXRTT CS fallback aong with concurrent mobility to CDMA2000
HRPD and connection to both the target radio access technologies fails.

ETSI



3GPP TS 36.331 version 11.6.0 Release 11 78 ETSI TS 136 331 V11.6.0 (2014-01)

54.4 Handover from E-UTRA preparation request (CDMA2000)

5441 General

UE EUTRAN

Handover FromEUTRAPT epar ationRequest

Figure 5.4.4.1-1: Handover from E-UTRA preparation request

The purpose of this procedureisto trigger the UE to prepare for handover or enhanced 1xRTT CS fallback to

CDMA 2000 by requesting a connection with this network. The UE may use this procedure to concurrently prepare for
handover to CDMA2000 HRPD aong with preparation for enhanced CS fallback to CDOMA2000 1xRTT. This
procedure applies to CDMA 2000 capable UEs only.

This procedure is also used to trigger the UE which supports dual Rx/Tx enhanced 1xCSFB to redirect its second radio
to CDMA2000 1xRTT.

The handover from E-UTRA preparation request procedure applies when signalling radio bearers are established.

5.4.4.2 Initiation

E-UTRAN initiates the handover from E-UTRA preparation request procedure to a UE in RRC_CONNECTED,
possibly in response to a MeasurementReport message or CS fallback indication for the UE, by sending a
Handover FromEUTRAPrepar ationRequest message. E-UTRA initiates the procedure only when AS security has been
activated.
5443 Reception of the HandoverFromEUTRAPreparationRequest by the UE
Upon reception of the Handover FromEUTRAPTrepar ationRequest message, the UE shall:
1> if dualRxTxRedirectindicator is present in the received message:
2> forward dual RXTxRedirectIndicator to the CDMA2000 upper layers;
2> forward redirectCarrier CDMA2000-1XRTT to the CDM A 2000 upper layers, if included;

1> else:

2> indicate the request to prepare handover or enhanced IXRTT CS fallback and forward the cdma2000-Type to
the CDM A 2000 upper layers,

2> if cdma2000-Type is set to typelXRTT:

3> forward the rand and the mobilityParameters to the CDM A2000 upper layers;
2> if concurrPrepCDMA2000-HRPD is present in the received message:

3> forward concurrPrepCDMA2000-HRPD to the CDMA2000 upper layers;
2> else

3> forward concurrPrepCDMA2000-HRPD, with its value set to FALSE, to the CDMA2000 upper layers;

ETSI



3GPP TS 36.331 version 11.6.0 Release 11 79 ETSI TS 136 331 V11.6.0 (2014-01)

545 UL handover preparation transfer (CDMAZ2000)

5451 General

UE EUTRAN

ULHandover PreparationTransfer

A 4

Figure 5.4.5.1-1: UL handover preparation transfer

The purpose of this procedure is to tunnel the handover related CDM A 2000 dedicated information or enhanced IXRTT
CSfalback related CDM A2000 dedicated information from UE to E-UTRAN when requested by the higher layers. The
procedure is triggered by the higher layers on receipt of Handover FromEU TRAPreparationRequest message. |If
preparing for enhanced CS fallback to CDMA2000 1XRTT and handover to CDMA2000 HRPD, the UE sends two
consecutive ULHandover PreparationTransfer messages to E-UTRAN, one per addressed CDMA2000 RAT Type. This
procedure appliesto CDMA 2000 capable UEs only.

5.45.2 Initiation

A UE in RRC_CONNECTED initiates the UL Handover Preparation Transfer procedure whenever there is aneed to
transfer handover or enhanced IXRTT CS fallback related non-3GPP dedicated information. The UE initiates the UL
handover preparation transfer procedure by sending the ULHandover PreparationTransfer message.

5453 Actions related to transmission of the ULHandoverPreparationTransfer
message
The UE shall set the contents of the ULHandoverPreparationTransfer message as follows:
1> include the cdma2000- Type and the dedicated| nfo;
1> if the cdma2000-Typeis set to typel XRTT:
2> include the meid and set it to the value received from the CDMA2000 upper layers;

1> submit the ULHandoverPreparationTransfer message to lower layers for transmission, upon which the

procedure ends;
5454 Failure to deliver the ULHandoverPreparationTransfer message
The UE shall:

1> if the UE is unable to guarantee successful delivery of ULHandoverPreparationTransfer messages:

2> inform upper layers about the possible failure to deliver the information contained in the concerned
ULHandover PreparationTransfer message;

5.4.6 Inter-RAT cell change order to E-UTRAN

5.46.1 General
The purpose of the inter-RAT cell change order to E-UTRAN procedure is to transfer, under the control of the source

radio access technology, a connection between the UE and another radio access technology (e.g. GSM/ GPRS) to E-
UTRAN.
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546.2 Initiation

The procedure is initiated when aradio access technology other than E-UTRAN, e.g. GSM/GPRS, using procedures
specific for that RAT, orders the UE to change to an E-UTRAN cell. In response, upper layers request the establishment
of an RRC connection as specified in subclause 5.3.3.

NOTE:  Within the message used to order the UE to change to an E-UTRAN cell, the source RAT should specify
the identity of the target E-UTRAN cell as specified in the specifications for that RAT.

The UE shall:
1> upon receiving an RRCConnectionSetup message:

2> consider the inter-RAT cell change order procedure to have completed successfully;

5.4.6.3 UE fails to complete an inter-RAT cell change order

If the inter-RAT cell change order fails the UE shall return to the other radio access technology and proceed as specified
in the appropriate specifications for that RAT.

The UE shall:
1> upon failure to establish the RRC connection as specified in subclause 5.3.3:
2> consider the inter-RAT cell change order procedure to have failed,;

NOTE: The cell change was network ordered. Therefore, failure to change to the target PCell should not cause the
UE to move to UE-controlled cell selection.

55 Measurements

551 Introduction

The UE reports measurement information in accordance with the measurement configuration as provided by E-
UTRAN. E-UTRAN provides the measurement configuration applicable for aUE in RRC_CONNECTED by means of
dedicated signalling, i.e. using the RRCConnectionReconfiguration message.

The UE can be requested to perform the following types of measurements:
- Intra-frequency measurements: measurements at the downlink carrier frequency(ies) of the serving cell(s).

- Inter-frequency measurements. measurements at frequencies that differ from any of the downlink carrier
frequency(ies) of the serving cell(s).

- Inter-RAT measurements of UTRA freguencies.

- Inter-RAT measurements of GERAN frequencies.

- Inter-RAT measurements of CDMA2000 HRPD or CDMA2000 1xRTT freguencies.
The measurement configuration includes the following parameters:

1. Measurement objects. The objects on which the UE shall perform the measurements.

- For intra-frequency and inter-frequency measurements a measurement object isasingle E-UTRA carrier
frequency. Associated with this carrier frequency, E-UTRAN can configure alist of cell specific offsetsand a
list of 'blacklisted' cells. Blacklisted cells are not considered in event evaluation or measurement reporting.

- Forinter-RAT UTRA measurements a measurement object isa set of cellson asingle UTRA carrier
frequency.

- Forinter-RAT GERAN measurements a measurement object is a set of GERAN carrier frequencies.

ETSI



3GPP TS 36.331 version 11.6.0 Release 11 81 ETSI TS 136 331 V11.6.0 (2014-01)

- Forinter-RAT CDMA2000 measurements a measurement object is a set of cellson asingle (HRPD or
IXRTT) carrier frequency.

NOTE 1: Some measurements using the above mentioned measurement objects, only concern asingle cell, e.g.
measurements used to report neighbouring cell system information, PCell UE Rx-Tx time difference.

2. Reporting configurations: A list of reporting configurations where each reporting configuration consists of the
following:

- Reporting criterion: The criterion that triggers the UE to send a measurement report. This can either be
periodical or asingle event description.

- Reporting format: The quantities that the UE includes in the measurement report and associated information
(e.g. number of cellsto report).

3. Measurement identities: A list of measurement identities where each measurement identity links one
measurement object with one reporting configuration. By configuring multiple measurement identitiesit is
possible to link more than one measurement object to the same reporting configuration, as well asto link more
than one reporting configuration to the same measurement object. The measurement identity isused asa
reference number in the measurement report.

4. Quantity configurations:. One quantity configuration is configured per RAT type. The quantity configuration
defines the measurement quantities and associated filtering used for al event evaluation and related reporting of
that measurement type. One filter can be configured per measurement quantity.

5. Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are
scheduled.

E-UTRAN only configures a single measurement object for a given frequency, i.e. it is not possible to configure two or
more measurement objects for the same frequency with different associated parameters, e.g. different offsets and/ or
blacklists. E-UTRAN may configure multiple instances of the same event e.g. by configuring two reporting
configurations with different thresholds.

The UE maintains a single measurement object list, a single reporting configuration list, and a single measurement
identities list. The measurement object list includes measurement objects, that are specified per RAT type, possibly
including intra-frequency object(s) (i.e. the object(s) corresponding to the serving frequency(ies)), inter-frequency
object(s) and inter-RAT objects. Similarly, the reporting configuration list includes E-UTRA and inter-RAT reporting
configurations. Any measurement object can be linked to any reporting configuration of the same RAT type. Some
reporting configurations may not be linked to a measurement object. Likewise, some measurement objects may not be
linked to a reporting configuration.

The measurement procedures distinguish the following types of cells:
1. The serving cell(s)— these are the PCell and one or more SCells, if configured for a UE supporting CA.
2. Listed cells - these are cells listed within the measurement object(s).

3. Detected cells - these are cells that are not listed within the measurement object(s) but are detected by the UE on
the carrier frequency(ies) indicated by the measurement object(s).

For E-UTRA, the UE measures and reports on the serving cell(s), listed cells and detected cells. For inter-RAT UTRA,
the UE measures and reports on listed cells and optionally on cells that are within arange for which reporting is alowed
by E-UTRAN. For inter-RAT GERAN, the UE measures and reports on detected cells. For inter-RAT CDMA2000, the
UE measures and reports on listed cells.

NOTE 2: For inter-RAT UTRA and CDMA2000, the UE measures and reports also on detected cells for the
purpose of SON.

NOTE 3: This specification is based on the assumption that typically CSG cells of home deployment type are not
indicated within the neighbour list. Furthermore, the assumption is that for non-home deployments, the
physical cell identity is unique within the area of alarge macro cell (i.e. asfor UTRAN).

Whenever the procedural specification, other than contained in sub-clause 5.5.2, refersto afield it concerns afield
included in the VarMeasConfig unless explicitly stated otherwise i.e. only the measurement configuration procedure
coversthe direct UE action related to the received measConfig.
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5.5.2 Measurement configuration

5521 General
E-UTRAN applies the procedure as follows:
- to ensure that, whenever the UE has a measConfig, it includes a measObject for each serving frequency;

- to configure at most one measurement identity using a reporting configuration with the purpose set to
reportCGl;

- for serving frequencies, set the EARFCN within the corresponding measObject according to the band as used for
reception/ transmission;

The UE shall:
1> if the received measConfig includes the measObjectToRemoveList:
2> perform the measurement object removal procedure as specified in 5.5.2.4;
1> if the received measConfig includes the measObjectToAddModList:
2> perform the measurement object addition/ modification procedure as specified in 5.5.2.5;
1> if the received measConfig includes the reportConfigToRemoveL.ist:
2> perform the reporting configuration removal procedure as specified in 5.5.2.6;
1> if the received measConfig includes the reportConfigToAddModList:
2> perform the reporting configuration addition/ modification procedure as specified in 5.5.2.7;
1> if the received measConfig includes the quantityConfig:
2> perform the quantity configuration procedure as specified in 5.5.2.8;
1> if the received measConfig includes the measldToRemovel.ist:
2> perform the measurement identity removal procedure as specified in 5.5.2.2;
1> if the received measConfig includes the measldToAddModList:
2> perform the measurement identity addition/ modification procedure as specified in 5.5.2.3;
1> if the received measConfig includes the measGapConfig:
2> perform the measurement gap configuration procedure as specified in 5.5.2.9;
1> if the received measConfig includes the s-Measure:

2> set the parameter s-Measure within VarMeasConfig to the lowest value of the RSRP rangesindicated by the
received value of s-Measure;

1> if the received measConfig includes the preRegistrationl nfoHRPD:
2> forward the preRegistrationlnfoHRPD to CDMA2000 upper layers;
1> if the received measConfig includes the speedStatePars:
2> set the parameter speedStatePars within VarMeasConfig to the received value of speedStatePars;

5.5.2.2 Measurement identity removal
The UE shall:

1> for each measld included in the received measldToRemovel.ist that is part of the current UE configuration in
VarMeasConfig:
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2> remove the entry with the matching measld from the measldList within the VarMeasConfig;
2> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

2> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measid,;

NOTE: The UE does not consider the message as erroneous if the measldToRemoveL.ist includes any measld
value that is not part of the current UE configuration.

5.5.2.2a Measurement identity autonomous removal
The UE shall:
1> for each measld included in the measldList within VarMeasConfig:

2> if the associated reportConfig concerns an event involving a serving cell while the concerned serving cell is
not configured:

3> remove the measld from the measl dList within the VarMeasConfig;
3> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

3> stop the periodical reporting timer if running, and reset the associated information (e.g. timeToTrigger)
for this measld;

NOTE 1. The above UE autonomous removal of measld's applies only for measurement events A1, A2 and A6.
NOTE 2: When performed during re-establishment, the UE is only configured with a primary frequency (i.e. the
SCell(s) are released, if configured).
5.5.2.3 Measurement identity addition/ modification
E-UTRAN applies the procedure as follows:

- configureameasld only if the corresponding measurement object, the corresponding reporting configuration and
the corresponding quantity configuration, are configured;

The UE shall:
1> for each measld included in the received measldToAddModList:
2> if an entry with the matching measld exists in the measl dList within the VarMeasConfig:
3> replace the entry with the value received for this measid;
2> else
3> add anew entry for this measld within the VarMeasConfig;
2> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

2> stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated
information (e.g. timeToTrigger) for this measld;

2> if thetrigger Typeis set to periodical and the purpose is set to reportCGl in the reportConfig associated with
this measld:

3> if the measObject associated with this measld concerns E-UTRA:
4> if the si-RequestForHO isincluded in the reportConfig associated with this measld:
5> start timer T321 with the timer value set to 150 ms for this measld;

4> else:
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5> gtart timer T321 with the timer value set to 1 second for this measid;
3> elseif the measObject associated with this measld concerns UTRA:
4> if the si-RequestForHO isincluded in the reportConfig associated with this measl d:
5> for UTRA FDD, start timer T321 with the timer value set to 2 seconds for this measld;
5> for UTRA TDD, start timer T321 with the timer value set to [1 second] for this measid;
4> else
5> gtart timer T321 with the timer value set to 8 seconds for this measid;
3> ese

4> start timer T321 with the timer value set to 8 seconds for this measld;

55.24 Measurement object removal
The UE shall:

1> for each measObjectld included in the received measObjectToRemovel.ist that is part of the current UE
configuration in VarMeasConfig:

2> remove the entry with the matching measObjectld from the measObjectList within the VarMeasConfig;
2> remove all measld associated with this measObjectld from the measldList within the VarMeasConfig, if any;
2> if ameasld isremoved from the measldList:

3> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

3> stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated
information (e.g. timeToTrigger) for this measid,;

NOTE: The UE does not consider the message as erroneous if the measObjectToRemovelist includes any
measObjectld value that is not part of the current UE configuration.
5.5.25 Measurement object addition/ modification
The UE shall:
1> for each measObjectld included in the received measObjectToAddModList:

2> if an entry with the matching measObjectld exists in the measObjectList within the VarMeasConfig, for this
entry:

3> replace the entry with the value received for this measObject, except for the fields cellsToAddModList,
blackCellsToAddModList, cellsToRemoveList, blackCellsToRemovelList and
measSubframePatternConfigNeigh;

3> if the received measObject includes the cellsToRemovelL.ist:
4> for each cellIndex included in the cellsToRemoveL.ist:
5> remove the entry with the matching celllndex from the cellsToAddModList;
3> if the received measObject includes the cellsToAddModList:
4> for each cellIndex value included in the cellsSToAddModList:
5> if an entry with the matching celllndex exists in the cellsToAddModList:
6> replace the entry with the value received for this cellindex;

5> else:
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6> add a new entry for the received celllndex to the cellsToAddModList;
3> if the received measObject includes the blackCellsToRemoveL.ist:
4> for each cellIndex included in the blackCellsToRemoveL.ist:
5> remove the entry with the matching celllndex from the blackCellsToAddModList;

NOTE: For each celllndex included in the blackCellsToRemoveL.ist that concerns overlapping ranges of cells, a
cell isremoved from the black list of cellsonly if al cell indexes containing it are removed.

3> if the received measObject includes the blackCellsToAddModList:
4> for each cellindex included in the blackCelIsToAddModList:
5> if an entry with the matching cellindex is included in the blackCellsToAddModList:
6> replace the entry with the value received for this cellindex;
5> else:
6> add a new entry for the received celllndex to the blackCellsToAddModList;
3> if the received measObject includes measSubframePatter nConfigNeigh:
4> set measSubframePatternConfigNeigh within the VarMeasConfig to the value of the received field
3> for each measld associated with this measObjectld in the measidList within the VarMeasConfig, if any:
4> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

4> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measid;

2> else

3> add a new entry for the received measObject to the measObjectList within VarMeasConfig;

5.5.2.6 Reporting configuration removal
The UE shall:

1> for each reportConfigld included in the received reportConfigToRemovelL.ist that is part of the current UE
configuration in VarMeasConfig:

2> remove the entry with the matching reportConfigld from the reportConfigList within the VarMeasConfig;
2> remove all measld associated with the reportConfigld from the measl dList within the VarMeasConfig, if any;
2> if ameasld is removed from the measl dList:

3> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

3> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measid,;

NOTE: The UE does not consider the message as erroneous if the reportConfigToRemoveList includes any
reportConfigld value that is not part of the current UE configuration.

5.5.2.7 Reporting configuration addition/ modification
The UE shall:
1> for each reportConfigld included in the received reportConfigToAddModList:

2> if an entry with the matching reportConfigld exists in the reportConfigList within the VarMeasConfig, for
this entry:
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3> replace the entry with the value received for this reportConfig;

3> for each measld associated with this reportConfigld included in the measldList within the
VarMeasConfig, if any:

4> remove the measurement reporting entry for this measld from in VarMeasReportList, if included;

4> stop the periodical reporting timer or timer T321, whichever one isrunning, and reset the associated
information (e.g. timeToTrigger) for this measld;

2> else

3> add anew entry for the received reportConfig to the reportConfigList within the VarMeasConfig;

5.5.2.8 Quantity configuration
The UE shall:
1> for each RAT for which the received quantityConfig includes parameter(s):

2> set the corresponding parameter(s) in quantityConfig within VarMeasConfig to the value of the received
quantityConfig parameter(s);

1> for each measld included in the measldList within VarMeasConfig:
2> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;
2> stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated
information (e.g. timeToTrigger) for this measld;
5.5.2.9 Measurement gap configuration
The UE shall:
1> if measGapConfig is set to setup:
2> if ameasurement gap configuration is aready setup, release the measurement gap configuration;

2> setup the measurement gap configuration indicated by the measGapConfig in accordance with the received
gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following
condition:

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= MGRP/10 as defined in TS 36.133 [16];
1> else

2> release the measurement gap configuration;
5.5.3 Performing measurements

5531 General

For al measurements the UE applies the layer 3 filtering as specified in 5.5.3.2, before using the measured results for
eva uation of reporting criteria or for measurement reporting.

The UE shall:

1> whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell, applying for
the PCell the time domain measurement resource restriction in accordance with measSubframePatternPCell, if
configured;

ETSI



3GPP TS 36.331 version 11.6.0 Release 11 87 ETSI TS 136 331 V11.6.0 (2014-01)

1> for each measld included in the measldList within VarMeasConfig:
2> if the purpose for the associated reportConfig is set to reportCGil:
3> if si-RequestForHO is configured for the associated reportConfig:

4> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using autonomous gaps as necessary;

3> dse

4> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using available idle periods or using autonomous gaps as necessary;

NOTE 1: If autonomous gaps are used to perform measurements, the UE is allowed to temporarily abort
communication with all serving cell(s), i.e. create autonomous gaps to perform the corresponding
measurements within the limits specified in TS 36.133 [16]. Otherwise, the UE only supports the
measurements with the purpose set to reportCGI only if E-UTRAN has provided sufficient idle periods.

3> try to acquire the global cell identity of the cell indicated by the cellForWhichToReportCGl in the
associated measObject by acquiring the relevant system information from the concerned cell;

3> if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is an E-
UTRAN cell:

4> try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;
4> try to acquire the trackingAreaCode in the concerned cell;

4> try to acquire the list of additional PLMN Identities, as included in the plmn-ldentityList, if multiple
PLMN identities are broadcast in the concerned cell;

NOTE 2: The 'primary' PLMN is part of the global cell identity.

3> if the cell indicated by the cellForWhichToReportCGI included in the associated measObject isa UTRAN
cell:

4> try to acquire the LAC, the RAC and the list of additional PLMN ldentities, if multiple PLMN
identities are broadcast in the concerned cell;

4> try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;

3> if the cell indicated by the cellForWhichToReportCGI included in the associated measObject isa GERAN
cell:

4> try to acquire the RAC in the concerned cell;

3> if the cell indicated by the cellForWhichToReportCGlI included in the associated measObject is a
CDMA2000 cell and the cdma2000-Type included in the measObject is typeHRPD:

4> try to acquire the Sector 1D in the concerned cell;

3> if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a
CDMA2000 cell and the cdma2000-Type included in the measObject is typelXRTT:

4> try to acquirethe BASE ID, SID and NID in the concerned cell;
2> else
3> if ameasurement gap configuration is setup; or
3> if the UE does not require measurement gaps to perform the concerned measurements:
4> if ssMeasure is not configured; or

4> if ssMeasureis configured and the PCell RSRP, after layer 3 filtering, islower than this value:
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5> perform the corresponding measurements of neighbouring cells on the frequencies and RATs
indicated in the concerned measObject, applying for neighbouring cells on the primary frequency
the time domain measurement resource restriction in accordance with
measSubframePatternConfigNeigh, if configured in the concerned measObject;

4> if the ue-RXTxTimeDiffPeriodical is configured in the associated reportConfig:
5> perform the UE Rx—Tx time difference measurements on the PCell;
2> perform the evaluation of reporting criteria as specified in 5.5.4;
NOTE 3: The s-Measure defines when the UE isrequired to perform measurements. The UE is however allowed to

perform measurements also when the PCell RSRP exceeds s-Measure, e.g., to measure cells broadcasting
a CSG identity following use of the autonomous search function as defined in TS 36.304 [4].

5.5.3.2 Layer 3 filtering

The UE shall:

1> for each measurement quantity that the UE performs measurements according to 5.5.3.1:

NOTE 1: Thisdoes not include quantities configured solely for UE Rx-Tx time difference measurementsi.e. for
those type of measurements the UE ignores the trigger Quantity and reportQuantity.

2> filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by
the following formula:

F.=(1-a)-F _,+a-M,

where
M, isthe latest received measurement result from the physical layer;

F.isthe updated filtered measurement result, that is used for evaluation of reporting criteria or for
measurement reporting;

F..1 isthe old filtered measurement result, where Fq is set to M; when the first measurement result from
the physical layer is received; and

a= 1249 wherek is thefilter Coefficient for the corresponding measurement quantity received by the
guantityConfig;

2> adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing
that the filter Coefficient k assumes a sample rate equal to 200 ms;

NOTE 2: If kissetto 0, no layer 3 filtering is applicable.

NOTE 3: Thefiltering is performed in the same domain as used for evaluation of reporting criteria or for
measurement reporting, i.e., logarithmic filtering for logarithmic measurements.

NOTE 4: Thefilter input rate isimplementation dependent, to fulfil the performance requirements set in [16]. For
further details about the physical layer measurements, see TS 36.133 [16].

554 Measurement report triggering

554.1 General
The UE shall:
1> for each measld included in the measldList within VarMeasConfig:
2> if the corresponding reportConfig includes a purpose set to reportStrongestCellsFor SON:

3> consider any neighbouring cell detected on the associated frequency to be applicable;
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2> elseif the corresponding reportConfig includes a purpose set to reportCGl:

3> consider any neighbouring cell detected on the associated frequency/ set of frequencies (GERAN) which
has aphysical cell identity matching the value of the cellForWhichToReportCGI included in the
corresponding measObject within the VarMeasConfig to be applicable;

2> else
3> if the corresponding measObject concerns E-UTRA:
4> if the ue-RXTxTimeDiffPeriodical is configured in the corresponding reportConfig:
5> consider only the PCell to be applicable;
4> elseif the eventAl or eventA2 is configured in the corresponding reportConfig:
5> consider only the serving cell to be applicable;
4> else:

5> consider any neighbouring cell detected on the associated frequency to be applicable when the
concerned cell is not included in the blackCellsToAddModList defined within the VarMeasConfig
for this measld;

5> for eventsinvolving a serving cell on one frequency and neighbours on another frequency,
consider the serving cell on the other frequency as a neighbouring cell;

3> elseif the corresponding measObject concerns UTRA or CDMA2000:

4> consider a neighbouring cell on the associated frequency to be applicable when the concerned cell is
included in the cellsToAddModList defined within the VarMeasConfig for this measld (i.e. the cell is
included in the white-list);

NOTE 0: The UE may also consider a neighbouring cell on the associated UTRA frequency to be applicable when
the concerned cell isincluded in the csg-allowedReportingCells within the VarMeasConfig for this
measld, if configured in the corresponding measObjectUTRA (i.e. the cell isincluded in the range of
physical cell identities for which reporting is alowed).

3> elseif the corresponding measObject concerns GERAN:

4> consider a neighbouring cell on the associated set of frequencies to be applicable when the concerned
cell matches the ncc-Permitted defined within the VarMeasConfig for this measld;

2> if thetrigger Typeis set to event and if the entry condition applicable for this event, i.e. the event
corresponding with the eventld of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for
this event within the VarMeasConfig, while the VarMeasReportList does not include an measurement
reporting entry for this measld (afirst cell triggers the event):

3> include a measurement reporting entry within the VarMeasReportList for this measid;
3> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;

3> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

2> if thetrigger Typeis set to event and if the entry condition applicable for this event, i.e. the event
corresponding with the eventl d of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable cells not included in the cellsTriggeredList for all measurements after layer 3 filtering
taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent cell triggers the
event):

3> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;
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3> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

2> if thetriggerTypeis set to event and if the leaving condition applicable for this event is fulfilled for one or
more of the cellsincluded in the cellsTriggeredList defined within the VarMeasReportList for this measld for
al measurements after layer 3 filtering taken during timeToTrigger defined within the VarMeasConfig for
this event:

3> remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld;

3> if reportOnLeave is set to TRUE for the corresponding reporting configuration or if a6-ReportOnLeaveis
set to TRUE for the corresponding reporting configuration:

4> initiate the measurement reporting procedure, as specified in 5.5.5;

3> if the cellsTriggeredList defined within the VarMeasReportList for this measld is empty:
4> remove the measurement reporting entry within the VarMeasReportList for this measld;
4> stop the periodical reporting timer for thismeasld, if running;

2> if the purpose isincluded and set to reportStrongestCells or to reportStrongestCellsFor SON and if a (first)
measurement result is available:

3> include a measurement reporting entry within the VarMeasReportList for this measld;
3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to 0;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

NOTE 1: If the purposeis set to reportStrongestCells and reportAmount > 1, the UE initiates a first measurement
report immediately after the quantity to be reported becomes available for the PCell. If the purposeis set
to reportStrongestCells and reportAmount = 1, the UE initiates a first measurement report immediately
after the quantity to be reported becomes available for the PCell and for the strongest cell among the
applicable cells. If the purpose is set to reportStrongestCellsFor SON, the UE initiates a first measurement
report when it has determined the strongest cells on the associated frequency.

2> upon expiry of the periodical reporting timer for this measld:
3> initiate the measurement reporting procedure, as specified in 5.5.5;

2> if the purpose isincluded and set to reportCGI and if the UE acquired the information needed to set all fields
of cgi-Info for the requested cell:

3> include a measurement reporting entry within the VarMeasReportList for this measid;
3> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;
3> stop timer T321;
3> initiate the measurement reporting procedure, as specified in 5.5.5;
2> upon expiry of the T321 for this measld:
3> include a measurement reporting entry within the VarMeasReportList for this measid;
3> set the number OfReportsSent defined within the VarMeasReportList for this measld to O;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

NOTE 2: The UE does not stop the periodical reporting with trigger Type set to event or to periodical while the
corresponding measurement is not performed due to the PCell RSRP being equal to or better than s-
Measure or due to the measurement gap not being setup.
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NOTE 3: If the UE is configured with DRX, the UE may delay the measurement reporting for event triggered and
periodical triggered measurements until the Active Time, which isdefined in TS 36.321 [6].

5.5.4.2 Event Al (Serving becomes better than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A1-2, as specified below, is fulfilled;

1> for this measurement, consider the primary or secondary cell that is configured on the frequency indicated in the
associated measObjectEUTRA to be the serving cell;

Inequality A1-1 (Entering condition)
Ms— Hys> Thresh
Inequality A1-2 (Leaving condition)
Ms+ Hys< Thresh
The variables in the formula are defined as follows:
Msisthe measurement result of the serving cell, not taking into account any offsets.
Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh isthe threshold parameter for this event (i.e. al-Threshold as defined within reportConfigEUTRA for this
event).

Msisexpressed in dBmin case of RSRP, or in dB in case of RSRQ.
Hysis expressed in dB.

Thresh is expressed in the same unit as Ms.

5543 Event A2 (Serving becomes worse than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A2-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A2-2, as specified below, is fulfilled;

1> for this measurement, consider the primary or secondary cell that is configured on the frequency indicated in the
associated measObjectEUTRA to be the serving cell;

Inequality A2-1 (Entering condition)
Ms+ Hys< Thresh
Inequality A2-2 (Leaving condition)
Ms—Hys>Thresh
The variables in the formula are defined as follows:
Ms s the measurement result of the serving cell, not taking into account any offsets.
Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within reportConfigEUTRA for this
event).

Msisexpressed in dBmin case of RSRP, or in dB in case of RSRQ.
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Hysisexpressed in dB.

Thresh is expressed in the same unit as Ms.

5544 Event A3 (Neighbour becomes offset better than PCell)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A3-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A3-2, as specified below, is fulfilled;

NOTE  Thecell(s) that triggers the event is on the frequency indicated in the associated measObject which may
be different from the (primary) frequency used by the PCell.

Inequality A3-1 (Entering condition)
Mn+ Ofn+Ocn— Hys> Mp+ Ofp+ Ocp+ Off
Inequality A3-2 (Leaving condition)
Mn+Ofn+Ocn+ Hys < Mp+ Ofp+ Ocp+ Off
The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn isthe frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within
measObjectEUTRA corresponding to the frequency of the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Mp is the measurement result of the PCell, not taking into account any offsets.

Ofp isthe frequency specific offset of the primary frequency (i.e. offsetFreq as defined within measObjectEUTRA
corresponding to the primary frequency).

Ocp isthe cell specific offset of the PCell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the primary frequency), and is set to zero if not configured for the PCell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).
Off isthe offset parameter for this event (i.e. a3-Offset as defined within reportConfigEUTRA for this event).
Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ.

Ofn, Ocn, Ofp, Ocp, Hys, Off are expressed in dB.

5.5.45 Event A4 (Neighbour becomes better than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A4-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A4-2, as specified below, is fulfilled;

Inequality A4-1 (Entering condition)

Mn+ Ofn+Ocn—Hys> Thresh

Inequality A4-2 (Leaving condition)

Mn+ Ofn+Ocn+ Hys< Thresh

The variables in the formula are defined as follows:
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Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn isthe frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within
measObjectEUTRA corresponding to the frequency of the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. a4-Threshold as defined within reportConfigEUTRA for this
event).

Mn isexpressed in dBm in case of RSRP, or in dB in case of RSRQ.
Ofn, Ocn, Hys are expressed in dB.

Thresh is expressed in the same unit as Mn.

5.5.4.6 Event A5 (PCell becomes worse than threshold1 and neighbour becomes
better than threshold2)

The UE shall:

1> consider the entering condition for this event to be satisfied when both condition A5-1 and condition A5-2, as
specified below, are fulfilled;

1> consider the leaving condition for this event to be satisfied when condition A5-3 or condition A5-4, i.e. at least
one of the two, as specified below, is fulfilled;

NOTE: Thecell(s) that triggers the event is on the frequency indicated in the associated measObject which may
be different from the (primary) frequency used by the PCell.

Inequality A5-1 (Entering condition 1)

Mp+ Hys< Threstl

Inequality A5-2 (Entering condition 2)

Mn+ Ofn+Ocn—Hys > Thresh2

Inequality A5-3 (Leaving condition 1)

Mp—Hys> Threstl

Inequality A5-4 (Leaving condition 2)

Mn+ Ofn+Ocn+ Hys < Thresh2

The variables in the formula are defined as follows:
Mp is the measurement result of the PCell, not taking into account any offsets.
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn isthe frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within
measObjectEUTRA corresponding to the frequency of the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Threshl isthe threshold parameter for this event (i.e. a5-Thresholdl as defined within reportConfigEUTRA for this
event).
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Thresh2 isthe threshold parameter for this event (i.e. a5-Threshold2 as defined within reportConfigEUTRA for this
event).
Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ.
Ofn, Ocn, Hys are expressed in dB.
Threshlis expressed in the same unit as Mp.
Thresh2 is expressed in the same unit as Mn.

5.5.4.6a Event A6 (Neighbour becomes offset better than SCell)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A6-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A6-2, as specified below, is fulfilled;

1> for this measurement, consider the (secondary) cell that is configured on the frequency indicated in the
associated measObjectEUTRA to be the serving cell;

NOTE: The neighbour(s) is on the same frequency as the SCell i.e. both are on the frequency indicated in the
associated measObject.

Inequality A6-1 (Entering condition)
Mn+ Ocn— Hys > Ms+ Ocs+ Off
Inequality A6-2 (Leaving condition)
Mn+ Ocn+ Hys < Ms+ Ocs+ Off
The variables in the formula are defined as follows:
Mn isthe measurement result of the neighbouring cell, not taking into account any offsets.

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Msisthe measurement result of the serving cell, not taking into account any offsets.

Ocsisthe cell specific offset of the serving cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the serving frequency), and is set to zero if not configured for the serving cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).
Off isthe offset parameter for this event (i.e. a6-Offset as defined within reportConfigEUTRA for this event).
Mn, Msare expressed in dBm in case of RSRP, or in dB in case of RSRQ.

QOcn, Ocs, Hys, Off are expressed in dB.

5547 Event B1 (Inter RAT neighbour becomes better than threshold)

The UE shall:
1> for UTRA and CDMA2000, only trigger the event for cellsincluded in the corresponding measurement object;
1> consider the entering condition for this event to be satisfied when condition B1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition B1-2, as specified below, is fulfilled;

Inequality B1-1 (Entering condition)

Mn+ Ofn— Hys > Thresh
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Inequality B1-2 (Leaving condition)
Mn+Ofn+ Hys < Thresh
The variablesin the formula are defined as follows:

Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets. For CODMA 2000
measurement result, pilotStrength is divided by -2.

Ofn isthe frequency specific offset of the frequency of the inter-RAT neighbour cell (i.e. offsetFreq as defined
within the measObject corresponding to the frequency of the neighbour inter-RAT cell).

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiginterRAT for this event).

Thresh is the threshold parameter for this event (i.e. b1-Threshold as defined within reportConfiglnter RAT for this
event). For CDMA2000, b1-Threshold is divided by -2.

Mn isexpressed in dBm or in dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Hys are expressed in dB.
Thresh is expressed in the same unit as Mn.
5548 Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour
becomes better than threshold?2)
The UE shall:
1> for UTRA and CDMAZ2000, only trigger the event for cellsincluded in the corresponding measurement object;

1> consider the entering condition for this event to be satisfied when both condition B2-1 and condition B2-2, as
specified below, are fulfilled;

1> consider the leaving condition for this event to be satisfied when condition B2-3 or condition B2-4, i.e. at least
one of the two, as specified below, is fulfilled;

Inequality B2-1 (Entering condition 1)
Mp+ Hys< Threstl
Inequality B2-2 (Entering condition 2)
Mn+ Ofn— Hys > Thresh2
Inequality B2-3 (Leaving condition 1)
Mp—Hys> ThrestL
Inequality B2-4 (Leaving condition 2)
Mn+ Ofn+ Hys < Thresh2
The variables in the formula are defined as follows:
Mp is the measurement result of the PCell, not taking into account any offsets.

Mn isthe measurement result of the inter-RAT neighbour cell, not taking into account any offsets. For CDMA2000
measurement result, pilotStrength is divided by -2.

Ofn isthe frequency specific offset of the frequency of the inter-RAT neighbour cell (i.e. offsetFreq as defined
within the measObject corresponding to the frequency of the inter-RAT neighbour cell).

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiginterRAT for this event).

Threshl isthe threshold parameter for this event (i.e. b2-Thresholdl as defined within reportConfiglnter RAT for
this event).
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Thresh2 isthe threshold parameter for this event (i.e. b2-Threshold2 as defined within reportConfiglnter RAT for
this event). For CDMA2000, b2-Threshold2 is divided by -2.
Mp isexpressed in dBmin case of RSRP, or in dB in case of RSRQ.
Mn isexpressed in dBm or dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Hys are expressed in dB.
Threshl is expressed in the same unit as Mp.
Thresh2 is expressed in the same unit as Mn.

555 Measurement reporting

UE EUTRAN

MeasurementReport |

Figure 5.5.5-1: Measurement reporting

The purpose of this procedureis to transfer measurement results from the UE to E-UTRAN.

For the measld for which the measurement reporting procedure was triggered, the UE shall set the measResults within
the MeasurementReport message as follows:

1> set the measld to the measurement identity that triggered the measurement reporting;
1> set the measResultPCell to include the quantities of the PCell;

1> set the measResultServFregList to include for each SCell that is configured, if any, within measResultSCell the
guantities of the concerned SCell, if available according to performance requirementsin [16];

1> if the reportConfig associated with the measld that triggered the measurement reporting includes
reportAddNeighMeas:

2> for each serving frequency for which measObjectld isreferenced in the measldList, other than the frequency
corresponding with the measld that triggered the measurement reporting:

3> set the measResultServFregList to include within measResultBestNeighCell the physCellld and the
quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;

1> if thereis at least one applicable neighbouring cell to report:

2> set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with
the following:

3> if thetrigger Typeis set to event:

4> include the cellsincluded in the cellsTriggeredList as defined within the VarMeasReportList for this
measld;

3> ese

4> include the applicable cells for which the new measurement results became available since the last
periodical reporting or since the measurement was initiated or reset;

NOTE: Thereliability of the report (i.e. the certainty it contains the strongest cells on the concerned frequency)
depends on the measurement configuration i.e. the reportinterval. The related performance requirements
are specified in TS 36.133 [16].
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3> for each cell that isincluded in the measResultNeighCells, include the physCellld;

3> if thetrigger Typeis set to event; or the purpose is set to reportStrongestCells or to
reportSrongestCellsFor SON:

4> for each included cell, include the layer 3 filtered measured results in accordance with the
reportConfig for this measld, ordered as follows:

5> if the measObject associated with this measld concerns E-UTRA:

6> set the measResult to include the quantity(ies) indicated in the reportQuantity within the
concerned reportConfig in order of decreasing trigger Quantity, i.e. the best cell isincluded
first;

5> if the measObject associated with this measlid concerns UTRA FDD and if ReportConfiglnterRAT
includes the reportQuantityUTRA-FDD:

6> set the measResult to include the quantities indicated by the reportQuantityUTRA-FDD in
order of decreasing measQuantityUTRA-FDD within the quantityConfig, i.e. the best cell is
included first;

5> if the measObject associated with this measld concerns UTRA FDD and if ReportConfigl nter RAT
does not include the reportQuantityUTRA-FDD; or

5> if the measObject associated with this measld concerns UTRA TDD, GERAN or CDMA2000:

6> set the measResult to the quantity as configured for the concerned RAT within the
quantityConfig in order of either decreasing quantity for UTRA and GERAN or increasing
quantity for CDMA2000 pilotStrength, i.e. the best cell isincluded first;

3> elseif the purpose is set to reportCGil:

4> if the mandatory present fields of the cgi-Info for the cell indicated by the cellForWhichToReportCGlI
in the associated measObject have been obtai ned:

5> if the cell broadcasts a CSG identity:

6> include the csg-Identity;

6> include the csg-Member Status and set it to member if the cell isa CSG member cell;
5> if the si-RequestForHO is configured within the reportConfig associated with this measld:

6> include the cgi-Info containing all the fields that have been successfully acquired, except for
the plmn-ldentityList;

5> else:
6> include the cgi-Info containing all the fields that have been successfully acquired;
1> if the ue-RXTxTimeDiffPeriodical is configured within the corresponding reportConfig for this measld;
2> set the ue-RXTXTimeDiffResult to the measurement result provided by lower layers,
2> set the currentSEN;

1> if the includeLocationlnfo is configured in the corresponding reportConfig for this measld and detailed location
information that has not been reported is avail able, set the content of the locationlnfo as follows:

2> include the locationCoordinates;
2> if available, include the gnss-TOD-msec;
1> increment the number OfReportsSent as defined within the VarMeasReportList for this measid by 1;

1> stop the periodical reporting timer, if running;
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1> if the number OfReportsSent as defined within the VarMeasReportList for this measid is less than the
reportAmount as defined within the corresponding reportConfig for this measld:

2> start the periodical reporting timer with the value of reportinterval as defined within the corresponding
reportConfig for this measld;

1> else:
2> if thetrigger Typeis set to periodical:
3> remove the entry within the VarMeasReportList for this measld;
3> remove this measld from the measldList within VarMeasConfig;
1> if the measured results are for CDMA2000 HRPD:
2> set the preRegistrationSatusHRPD to the UE's CDM A 2000 upper layer's HRPD preRegistrationSatus;
1> if the measured results are for COMA2000 1xRTT:
2> set the preRegistrationStatusHRPD to FALSE;

1> submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;
5.5.6 Measurement related actions

5.5.6.1 Actions upon handover and re-establishment
E-UTRAN applies the handover procedure as follows:

- when performing the handover procedure, as specified in 5.3.5.4, ensure that a measObjectld corresponding to
each handover target serving frequency is configured as aresult of the procedures described in this sub-clause
and in 5.3.5.4;

- when changing the band while the physical frequency remains unchanged, E-UTRAN releases the measObject
corresponding to the source frequency and adds a measObject corresponding to the target frequency (i.e. it does
not reconfigure the measObject);

E-UTRAN applies the re-establishment procedure as follows:

- when performing the connection re-establishment procedure, as specified in 5.3.7, ensure that a measObjectld
corresponding each target serving frequency is configured as aresult of the procedure described in this sub-
clause and the subsequent connection reconfiguration procedure immediately following the re-establishment
procedure;

- inthe first reconfiguration following the re-establishment when changing the band while the physical frequency
remains unchanged, E-UTRAN releases the measObject corresponding to the source frequency and adds a
measObject corresponding to the target frequency (i.e. it does not reconfigure the measObject);

The UE shall:
1> for each measld included in the measl dList within VarMeasConfig:
2> if thetrigger Typeis set to periodical:
3> remove this measld from the measldList within VarMeasConfig:

1> if the procedure was triggered due to a handover or successful re-establishment and the procedure involves a
change of primary frequency, update the measld values in the measldList within VarMeasConfig as follows:

2> if ameasObjectld value corresponding to the target primary frequency exists in the measObjectList within
VarMeasConfig:

3> for each measld value in the measi dList:
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4> if the measld value is linked to the measObjectld value corresponding to the source primary
frequency:
5> link this measld value to the measObjectld val ue corresponding to the target primary frequency;

4> elseif the measid value is linked to the measObjectld value corresponding to the target primary
frequency:

5> link this measld value to the measObjectld value corresponding to the source primary frequency;
2> else

3> remove all measld values that are linked to the measObjectld value corresponding to the source primary
frequency;

1> remove all measurement reporting entries within VarMeasReportList;

1> stop the periodical reporting timer or timer T321, whichever oneis running, as well as associated information
(e.g. timeToTrigger) for al measid,;

1> release the measurement gaps, if activated;

NOTE: If the UE requires measurement gaps to perform inter-frequency or inter-RAT measurements, the UE
resumes the inter-frequency and inter-RAT measurements after the E-UTRAN has setup the measurement

gaps.
5.5.6.2 Speed dependant scaling of measurement related parameters

The UE shall adjust the value of the following parameter configured by the E-UTRAN depending on the UE speed:
timeToTrigger. The UE shall apply 3 different levels, which are selected as follows:

The UE shall:

1> perform mobility state detection using the mobility state detection as specified in TS 36.304 [4] with the
following modifications:

2> counting handovers instead of cell reselections;

2> applying the parameter applicable for RRC_CONNECTED as included in speedStatePars within
VarMeasConfig;

1> if high mobility state is detected:

2> usethetimeToTrigger value multiplied by sf-High within VarMeasConfig;
1> elseif medium mobility state is detected:

2> usethetimeToTrigger value multiplied by sf-Medium within VarMeasConfig;
1> else

2> no scaling is applied;
5.5.7 Inter-frequency RSTD measurement indication

5571 General
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UE EUTRAN

I nter FreqRSTDMeasur ementl ndication

\ 4

Figure 5.5.7.1-1: Inter-frequency RSTD measurement indication

The purpose of this procedure is to indicate to the network that the UE is going to start/stop OTDOA inter-frequency
RSTD measurements which require measurement gaps as specified in [16, 8.1.2.6].

NOTE: Itisanetwork decision to configure the measurement gap.

55.7.2 Initiation
The UE shall:

1> if and only if upper layersindicate to start performing inter-frequency RSTD measurements and the UE requires
measurement gaps for these measurements while measurement gaps are either not configured or not sufficient:

2> initiate the procedure to indicate start;

NOTE 1: The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at
this point in time sufficient gaps are available, the UE does not initiate the procedure. Unlessit receives a
new indication from upper layers, the UE is only allowed to further repeat the procedure in the same
PCell once per frequency if the provided measurement gaps are insufficient.

1> if and only if upper layersindicate to stop performing inter-frequency RSTD measurements:
2> initiate the procedure to indicate stop;

NOTE 2: The UE may initiate the procedure to indicate stop even if it did not previoudly initiate the procedure to
indicate start.

5.5.7.3 Actions related to transmission of InterFreqRSTDMeasurementindication
message
The UE shall set the contents of Inter FreqRSTDMeasurementl ndication message as follows:
1> set the rstd-InterFregindication as follows:
2> if the procedure isinitiated to indicate start of inter-frequency RSTD measurements:
3> set the rstd-InterFreginfoList according to the information received from upper layers,
2> elseif the procedure isinitiated to indicate stop of inter-frequency RSTD measurements:
3> set the rstd-Inter Freglndication to the value stop;

1> submit the Inter FregRSTDMeasurement! ndication message to lower layers for transmission, upon which the
procedure ends;
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5.6 Other

5.6.1 DL information transfer

56.1.1 General

UE EUTRAN

DLInformationTransfer

Figure 5.6.1.1-1: DL information transfer

The purpose of this procedureisto transfer NAS or (tunnelled) non-3GPP dedicated information from E-UTRAN to a
UE in RRC_CONNECTED.

56.1.2 Initiation

E-UTRAN initiates the DL information transfer procedure whenever there is a need to transfer NAS or non-3GPP
dedicated information. E-UTRAN initiates the DL information transfer procedure by sending the
DLInformationTransfer message.

5.6.1.3 Reception of the DLInformationTransfer by the UE
Upon receiving DLInformationTransfer message, the UE shall:
1> if the dedicatedInfoTypeis set to dedicatedl NffoNAS:
2> forward the dedicatedinfoNASto the NAS upper layers.
1> if the dedicatedinfoType is set to dedicatedlnfoCDMA2000-1XRTT or to dedicatedlnfoCDMA2000-HRPD:
2> forward the dedicatedlnfoCDMA2000 to the CDMA 2000 upper layers;

5.6.2 UL information transfer

56.21 General

UE EUTRAN

ULInformationTransfer -

Figure 5.6.2.1-1: UL information transfer

The purpose of this procedureis to transfer NAS or (tunnelled) non-3GPP dedicated information from the UE to E-
UTRAN.

5.6.2.2 Initiation

A UE in RRC_CONNECTED initiates the UL information transfer procedure whenever thereis a need to transfer NAS
or non-3GPP dedicated information, except at RRC connection establishment in which case the NAS information is
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piggybacked to the RRCConnectionSetupComplete message. The UE initiates the UL information transfer procedure by
sending the ULInformationTransfer message. When CDMA 2000 information has to be transferred, the UE shall initiate
the procedure only if SRB2 is established.

5.6.2.3 Actions related to transmission of ULInformationTransfer message
The UE shall set the contents of the ULInformationTransfer message as follows:
1> if thereisaneed to transfer NAS information:
2> set the dedicatedinfoType to include the dedicatedl nffoNAS;
1> if thereisaneed to transfer CDMA2000 1XRTT information:
2> set the dedicatedinfoType to include the dedicatedl nfoCDMA2000-1XRTT;
1> if there is aneed to transfer CDMA2000 HRPD information:
2> set the dedicatedinfoType to include the dedicatedlnfoCDMA2000-HRPD;

1> submit the ULInformationTransfer message to lower layers for transmission, upon which the procedure ends;

5.6.24 Failure to deliver ULInformationTransfer message
The UE shall:

1> if mobility (i.e. handover, RRC connection re-establishment) occurs before the successful delivery of
ULInformationTransfer messages has been confirmed by lower layers:

2> inform upper layers about the possible failure to deliver the information contained in the concerned
ULInformationTransfer messages;

5.6.3 UE capability transfer

5.6.3.1 General

UE EUTRAN

UECapabilityEnquiry

UECapabilityl nformation

A 4

Figure 5.6.3.1-1: UE capability transfer

The purpose of this procedureisto transfer UE radio access capability information from the UE to E-UTRAN.

If the UE has changed its E-UTRAN radio access capabilities, the UE shall request higher layersto initiate the
necessary NAS procedures (see TS 23.401 [41]) that would result in the update of UE radio access capabilities using a
new RRC connection.

NOTE: Change of the UE's GERAN UE radio capabilitiesin RRC_IDLE is supported by use of Tracking Area
Update.
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5.6.3.2 Initiation
E-UTRAN initiates the procedure to aUE in RRC_CONNECTED when it needs (additional) UE radio access
capability information.
5.6.3.3 Reception of the UECapabilityEnquiry by the UE
The UE shall:
1> set the contents of UECapabilityl nformation message as follows:
2> if the ue-CapabilityRequest includes eutra:

3> include the UE-EUTRA-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to
eutra;

3> if the UE supports FDD and TDD:

4> st all fields of UECapabilityl nformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-
UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for both FDD
and TDD (i.e. functionality supported by both modes);

4> if (some of) the UE capability fields have a different value for FDD and TDD:

5> if for FDD, the UE supports additional functionality compared to what is indicated by the previous
fields of UECapabilityl nformation:

6> include field fdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the
additional functionality applicable for FDD;

5> if for TDD, the UE supports additional functionality compared to what is indicated by the previous
fields of UECapabilityl nformation:

6> include field tdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the
additional functionality applicable for TDD;

NOTE: The UE includes fields of XDD-Add-UE-EUTRA-Capabilitiesin accordance with the following:

- Thefieldisincluded only if one or more of its sub-fields has a value that is different compared to the
value signalled el sewhere within UE-EUTRA-Capability;

(this value signalled elsewhere is also referred to as the Common value, that is supported for both
XDD modes)

- For thefieldsthat are included in XDD-Add-UE-EUTRA-Capabilities, the UE sets:
- the sub-fields that are not allowed to be different the same as the Common value;

- thesub-fieldsthat are allowed to be different to avalue indicating at least the same functionality as
indicated by the Common value;

3> else (UE supports single xDD mode):

4> set dl fields of UECapabilityl nformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-
UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for the xDD
mode supported by the UE;

2> if the ue-CapabilityRequest includes geran-cs and if the UE supports GERAN CS domain:

3> include the UE radio access capabilities for GERAN CS within a ue-CapabilityRAT-Container and with
the rat-Type set to geran-cs,

2> if the ue-CapabilityReguest includes geran-ps and if the UE supports GERAN PS domain:

3> include the UE radio access capabilities for GERAN PS within a ue-CapabilityRAT-Container and with
the rat-Type set to geran-ps;

2> if the ue-CapabilityReguest includes utra and if the UE supports UTRA:
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3> include the UE radio access capabilities for UTRA within a ue-CapabilityRAT-Container and with the
rat-Type set to utra;

2> if the ue-CapabilityRequest includes cdma2000-1XRTT and if the UE supports CDMA2000 1xRTT:

3> include the UE radio access capabilities for CDM A 2000 within a ue-CapabilityRAT-Container and with
the rat-Type set to cdma2000-1XRTT;

1> submit the UECapabilityl nformation message to lower layers for transmission, upon which the procedure ends;
5.6.4 CSFB to 1x Parameter transfer

5.6.4.1 General

UE EUTRAN

CSFBParameter sRequestCDMA2000

A 4

CSFBParameter sResponseCDMA2000

Figure 5.6.4.1-1: CSFB to 1x Parameter transfer

The purpose of this procedure is to transfer the CDMA2000 1XRTT parameters required to register the UE in the
CDMAZ2000 IXRTT network for CSFB support.

5.6.4.2 Initiation

A UE in RRC_CONNECTED initiates the CSFB to 1x Parameter transfer procedure upon request from the CDMA2000
upper layers. The UE initiates the CSFB to 1x Parameter transfer procedure by sending the
CSFBParameter sRequestCDMA2000 message.

5.6.4.3 Actions related to transmission of CSFBParametersRequestCDMA2000 message
The UE shall:

1> submit the CSFBParameter sRequestCDMA2000 message to lower layers for transmission using the current
configuration;

5.6.4.4 Reception of the CSFBParametersResponseCDMA2000 message
Upon reception of the CSFBParameter sResponseCDMA2000 message, the UE shall:
1> forward the rand and the mobilityParameters to the CDMA2000 1xRTT upper layers,
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5.6.5 UE Information

5651 General

UE EUTRAN

UEInfor mationRequest

UEI nfor mationResponse,

Figure 5.6.5.1-1: UE information procedure

The UE information procedure is used by E-UTRAN to request the UE to report information.

5.6.5.2 Initiation

E-UTRAN initiates the procedure by sending the UEInformationRegquest message.

5.6.5.3 Reception of the UEInformationRequest message
Upon receiving the UEInformationRequest message, the UE shall:

1> if rach-ReportReq is set to true, set the contents of the rach-Report in the UEInformationResponse message as
follows:

2> set the number OfPreamblesSent to indicate the number of preambles sent by MAC for the last successfully
completed random access procedure;

2> if contention resolution was not successful as specified in TS 36.321 [6] for at least one of the transmitted
preambles for the last successfully completed random access procedure:

3> set the contentionDetected to true;
2> else

3> set the contentionDetected to false;

1> if rlf-ReportReq is set to true and the UE hasradio link failure information or handover failure information
available in VarRLF-Report and if the RPLMN isincluded in plmn-ldentityList stored in VarRLF-Report:

2> set timeSinceFailure in VarRLF-Report to the time that elapsed since the last radio link or handover failurein
E-UTRA;

2> set the rlf-Report in the UEInformationResponse message to the value of rIf-Report in Var RLF-Report;

2> discard the rlf-Report from VarRLF-Report upon successful delivery of the UEInformationResponse message
confirmed by lower layers,

1> if connEstFailReportReq is set to true and the UE has connection establishment failure information in
VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFail Report:

2> set timeSnceFailure in VarConnEstFailReport to the time that elapsed since the last connection
establishment failurein E-UTRA;

2> set the connEstFailReport in the UEInformationResponse message to the value of connEstFailReport in
VarConnEstFailReport;
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2> discard the connEstFail Report from Var ConnEstFail Report upon successful delivery of the
UEInformationResponse message confirmed by lower layers;

1> if the logMeasReportReq is present and if the RPLMN isincluded in plmn-IdentityList stored in
VarLogMeasReport:

2> if VarLogMeasReport includes one or more logged measurement entries, set the contents of the
logMeasReport in the UEInfor mationResponse message as follows:

3> include the absoluteTimeStamp and set it to the value of absoluteTimelnfo in the VarLogMeasReport;
3> include the traceReference and set it to the value of traceReference in the VarLogMeasReport;

3> include the traceRecordingSessionRef and set it to the value of traceRecordingSessionRef in the
VarLogMeasReport;

3> include the tce-1d and set it to the value of tce-1d in the VarLogMeasReport;

3> include the logMeasI nfoList and set it to include one or more entries from VarLogMeasReport starting
from the entries logged first;

3> if the VarLogMeasReport includes one or more additional logged measurement entries that are not
included in the logMeasl nfoList within the UEInfor mationResponse message:

4> include the logMeasAvailable;
1> if the logMeasReport is included in the UEInfor mationResponse:
2> submit the UEInfor mationResponse message to lower layers for transmission via SRB2;

2> discard the logged measurement entries included in the logMeasl nfoList from VarLogMeasReport upon
successful delivery of the UEInformationResponse message confirmed by lower layers;

1> ese

2> submit the UEInformationResponse message to lower layers for transmission via SRB1;

5.6.6 Logged Measurement Configuration

5.6.6.1 General

UE EUTRAN

LoggedMeasurementConfiguration

Figure 5.6.6.1-1: Logged measurement configuration

The purpose of this procedureisto configure the UE to perform logging of measurement results whilein RRC_IDLE.
The procedure applies to logged measurements capable UEs that arein RRC_CONNECTED.

NOTE E-UTRAN may retrieve stored logged measurement information by means of the UE Information
procedure.
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5.6.6.2 Initiation

E-UTRAN initiates the logged measurement configuration procedure to UE in RRC_CONNECTED by sending the
LoggedMeasurementConfiguration message.

5.6.6.3 Reception of the LoggedMeasurementConfiguration by the UE
Upon receiving the LoggedMeasurementConfiguration message the UE shall:

1> discard the logged measurement configuration as well as the logged measurement information as specified in
5.6.7;

1> store the received loggingDuration, logginglnterval and areaConfiguration, if included, in VarLogMeasConfig;
1> if the LoggedMeasurementConfiguration message includes plmn-ldentityList:

2> set plmn-ldentityList in VarLogMeasReport to include the RPLMN as well asthe PLMNs included in plmn-
IdentityList;

1> else:
2> set plmn-ldentityList in VarLogMeasReport to include the RPLMN;

1> store the received absoluteTimel nfo, traceReference, traceRecordingSessionRef and tce-1d in
VarLogMeasReport;

1> start timer T330 with the timer value set to the loggingDuration;

5.6.6.4 T330 expiry
Upon expiry of T330 the UE shall:
1> release VarLogMeasConfig;
Thg UE isallowed to discard stored logged measurements, i.e. to release VarLogMeasReport, 48 hours after T330
expiry.

5.6.7 Release of Logged Measurement Configuration

5.6.7.1 General

The purpose of this procedure is to rel ease the logged measurement configuration as well as the logged measurement
information.

56.7.2 Initiation

The UE shall initiate the procedure upon receiving alogged measurement configuration in another RAT. The UE shall
aso initiate the procedure upon power off or detach.

The UE shall:
1> stop timer T330, if running;

1> if stored, discard the logged measurement configuration as well as the logged measurement information, i.e.
release the UE variables VarLogMeasConfig and VarLogMeasReport;

5.6.8 Measurements logging

5.6.8.1 General

This procedure specifies the logging of available measurements by a UE in RRC_IDLE that has alogged measurement
configuration.
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5.6.8.2 Initiation
While T330 is running, the UE shall:
1> perform the logging in accordance with the following:

2> if the UE is camping normally on an E-UTRA cell and if the RPLMN isincluded in plmn-IdentityList stored
in VarLogMeasReport and, if the cell is part of the areaindicated by areaConfiguration if configured in
VarLogMeasConfig:

3> perform the logging at regular time intervals, as defined by the logginglinterval in VarLogMeasConfig;

2> when adding alogged measurement entry in VarLogMeasReport, include the fields in accordance with the
following:

3> set the relativeTimeStamp to indicate the elapsed time since the moment at which the logged
measurement configuration was received;

3> if detailed location information became available during the last logging interval, set the content of the
locationlnfo as follows:

4> include the locationCoordinates;
3> set the servCellldentity to indicate global cell identity of the cell the UE is camping on;
3> set the measResultServCell to include the quantities of the cell the UE is camping on;

3> if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-
selection, to include neighbouring cell measurements that became available during the last logging
interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-frequency
neighbours per frequency as well 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: The UE includesthe 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].

2> when the memory reserved for the logged measurement information becomes full, stop timer T330 and
perform the same actions as performed upon expiry of T330, as specified in 5.6.6.4;

5.6.9 In-device coexistence indication

5.6.9.1 General

UE EUTRAN

RRC connection reconfiguration
< >

InDeviceCoexIndication

»

Figure 5.6.9.1-1: In-device coexistence indication
The purpose of this procedure isto inform E-UTRAN about (a change of) the In-Device Coexistence (IDC) problems

experienced by the UE in RRC_CONNECTED, as described in TS 36.300 [9], and to provide the E-UTRAN with
information in order to resolve them.
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5.6.9.2 Initiation

A UE capable of providing IDC indications may initiate the procedure when it is configured to provide IDC indications
and upon change of IDC problem information.

Upon initiating the procedure, the UE shall:
1> if configured to provide IDC indications:

2> if the UE did not transmit an InDeviceCoexIndication message since it was configured to provide IDC
indications:

3> if on one or more frequencies for which a measObjectEUTRA is configured, the UE is experiencing IDC
problems that it cannot solve by itself:

4> initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;
2> else

3> if the set of frequencies, for which a measObjectEUTRA is configured and on which the UE is
experiencing IDC problemsthat it cannot solve by itself, is different from the set indicated in the last
transmitted InDeviceCoex| ndication message; or

3> if for one or more of the frequenciesin the previously reported set of frequencies, the
interferenceDirection is different from the value indicated in the last transmitted InDeviceCoexIndication
message; or

3> if the TDM assistance information is different from the assi stance information included in the last
transmitted InDeviceCoexl ndication message:

4> initiate transmission of the InDeviceCoexI ndication message in accordance with 5.6.9.3;

5.6.9.3 Actions related to transmission of InDeviceCoexIndication message
The UE shall set the contents of the InDeviceCoexlndication message as follows:

1> if thereis at least one E-UTRA carrier frequency, for which a measurement object is configured, that is affected
by IDC problems:

2> include the |E affectedCarrier FregList with an entry for each affected E-UTRA carrier frequency for which a
measurement object is configured;

2> for each E-UTRA carrier frequency included in the the | E affectedCarrierFregList, include
interferenceDirection and set it accordingly;

2> include Time Domain Multiplexing (TDM) based assistance information:
3> if the UE has DRX related assistance information that could be used to resolve the IDC problems:
4> include drx-Cyclelength, drx-Offset and drx-ActiveTime;

3> else (the UE has desired subframe reservation patterns related assistance information that could be used to
resolve the IDC problems):

4> include idc-SubframePatternList;

NOTE 1: When sending an InDeviceCoexIndication message to inform E-UTRAN the IDC problems, the UE
includes all assistance information (rather than providing e.g. the changed part(s) of the assistance
information).

The UE shall submit the InDeviceCoexl ndication message to lower layers for transmission.
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5.6.10 UE Assistance Information

5.6.10.1 General

UE EUTRAN

RRC connection reconfiguration
< >

UEAssistancelnformation

>

Figure 5.6.10.1-1: UE Assistance Information

The purpose of this procedure isto inform E-UTRAN of the UE’s power saving preference. Upon configuring the UE
to provide power preference indications E-UTRAN may consider that the UE does not prefer a configuration primarily
optimised for power saving until the UE explictly indicates otherwise.

5.6.10.2 Initiation

A UE capable of providing power preference indicationsin RRC_CONNECTED may initiate the procedure in several
cases including upon being configured to provide power preference indications and upon change of power preference.

Upon initiating the procedure, the UE shall:
1> if configured to provide power preference indications:

2> if the UE did not transmit a UEAssi stancel nformation message since it was configured to provide power
preference indications; or

2> if the current power preferenceis different from the one indicated in the last transmission of the
UEAssi stancel nformation message and timer T340 is not running:

3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.6.10.3;

5.6.10.3 Actions related to transmission of UEAssistancelnformation message
The UE shall set the contents of the UEAssi stancel nfor mation message:
1> if the UE prefers a configuration primarily optimised for power saving:
2> set powerPreflndication to lowPower Consumption;
1> else
2> start or restart timer T340 with the timer value set to the power PreflndicationTimer;
2> set power Preflndication to normal;

The UE shall submit the UEAssi stancel nformation message to lower layers for transmission.

5.7 Generic error handling

57.1 General

The generic error handling defined in the subsequent sub-clauses applies unless explicitly specified otherwise e.g.
within the procedure specific error handling.
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The UE shall consider avalue as not comprehended when it is set:
- to an extended value that is not defined in the version of the transfer syntax supported by the UE.

- toagpareor reserved value unless the specification defines specific behaviour that the UE shall apply upon
receiving the concerned spare/ reserved value.

The UE shall consider afield as not comprehended when it is defined:
- asspareor reserved unless the specification defines specific behaviour that the UE shall apply upon receiving the
concerned spare/ reserved field.
5.7.2 ASN.1 violation or encoding error
The UE shall:

1> when receiving an RRC message on the BCCH, PCCH, CCCH, or MCCH for which the abstract syntax is
invalid [13]:

2> ignore the message;

NOTE  Thissection appliesin case one or more fieldsis set to avalue, other than a spare, reserved or extended
value, not defined in this version of the transfer syntax. E.g. in the case the UE receives value 12 for a
field defined as INTEGER (1..11). In cases like this, it may not be possible to reliably detect which field
isinthe error hence the error handling is at the message level.

5.7.3 Field set to a not comprehended value
The UE shall, when receiving an RRC message on any logical channel:

1> if the message includes a field that has a value that the UE does not comprehend:

2> if adefault valueis defined for thisfield:
3> treat the message while using the default value defined for thisfield;
2> elseif the concerned field is optional:

3> treat the message asif the field were absent and in accordance with the need code for absence of the
concerned field;

2> else

3> treat the message asiif the field were absent and in accordance with sub-clause 5.7.4;

5.7.4 Mandatory field missing
The UE shall:

1> if the message includes a field that is mandatory to include in the message (e.g. because conditions for
mandatory presence are fulfilled) and that field is absent or treated as absent:

2> if the RRC message was received on DCCH or CCCH:
3> ignore the message;
2> else
3> if the field concerns a (sub-field of) an entry of alist (i.e. a SEQUENCE OF):
4> treat the list asif the entry including the missing or not comprehended field was not present;

3> eseif the field concerns a sub-field of another field, referred to as the 'parent' field i.e. the field that is one
nesting level up compared to the erroneous field:
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4> consider the 'parent’ field to be set to a not comprehended value;

4> apply the generic error handling to the subsequent 'parent’ field(s), until reaching the top nesting level

i.e. the message level;
3> else (field at message level):
4> ignore the message;

NOTE 1. The error handling defined in these sub-clauses implies that the UE ignores a message with the message

type or version set to a not comprehended value.

NOTE 2: The nested error handling for messages received on logical channels other than DCCH and CCCH applies
for errorsin extensions also, even for errors that can be regarded asinvalid E-UTRAN operation e.g. E-

UTRAN not observing conditional presence.

The following ASN.1 further clarifies the levels applicable in case of nested error handling for errorsin extension

fields.
-- [exanpl e/ ASNLSTART

-- Exanple with extension addition group

Item nfolList ::= SEQUENCE (SIZE (1..nmax)) OF Item nfo
ltemnfo ::= SEQUENCE {
item dentity I NTEGER (1. . nex),
fieldl Fi el d1,
field2 Fi el d2 OPTI ONAL,
[[ field3-ro Fiel d3-r9 OPTI ONAL,
field4-r9 Field4-r9 OPTI ONAL
11
}
-- Exanple with traditional non-critical extension (enpty sequence)
Br oadcast | nf oBl ockl :: = SEQUENCE {
item dentity I NTEGER (1. . nex),
fieldl Fi el d1,
field2 Fi el d2 OPTI ONAL,
nonCriti cal Ext ensi on Br oadcast | nf oBl ock1- v940- | Es COPTI ONAL
}
Br oadcast | nf oBl ock1-v940-1 Es: : = SEQUENCE {
field3-r9 Fi el d3-r9 OPTI ONAL,
field4-r9 Field4-r9 OPTI ONAL,
nonCri ti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASN1ISTOP

Need

Cond
Need

Need

Cond
Need
Need

The UE shall, apply the following principles regarding the levels applicable in case of nested error handling:

Cond1

Cond1

- anextension additon group is not regarded as alevel onits own. E.g. inthe ASN.1 extract in the previous, a error
regarding the conditionality of field3 would result in the entire itemlnfo entry to be ignored (rather than just the

extension addition group containing field3 and field4)

- atraditional nonCriticalExtension is not regarded as alevel onitsown. E.g. inthe ASN.1 extract in the
previous, aerror regarding the conditionality of field3 would result in the entire BroadcastinfoBlockl to be

ignored (rather than just the non critical extension containing field3 and field4).

5.7.5 Not comprehended field

The UE shall, when receiving an RRC message on any logical channel:
1> if the message includes afield that the UE does not comprehend:

2> treat the rest of the message as if the field was absent;
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NOTE: Thissection does not apply to the case of an extension to the value range of afield. Such cases are
addressed instead by the regquirements in section 5.7.3.

5.8 MBMS

58.1 Introduction

5811 General

In general the control information relevant only for UEs supporting MBM S is separated as much as possible from
unicast control information. Most of the MBMS control information is provided on alogical channel specific for
MBMS common control information: the MCCH. E-UTRA employs one MCCH logical channel per MBSFN area. In
case the network configures multiple MBSFN areas, the UE acquires the MBMS control information from the MCCHs
that are configured to identify if servicesit isinterested to receive are ongoing. The action applicable when the UE is
unable to simultaneously receive MBM S and unicast servicesis up to UE implementation. In this release of the
specification, an MBMS capable UE is only required to support reception of asingle MBMS service at atime, and
reception of more than one MBM S service (also possibly on more than one MBSFN area) in parallel isleft for UE
implementation. The MCCH carries the MBSFNAreaConfiguration message, which indicates the MBM S sessions that
are ongoing as well as the (corresponding) radio resource configuration. The MCCH may also carry the
MBMSCountingRequest message, when E-UTRAN wishes to count the number of UEsin RRC_CONNECTED that are
receiving or interested to receive one or more specific MBM S services.

A limited amount of MBMS control information is provided on the BCCH. This primarily concerns the information
needed to acquire the MCCHY(s). Thisinformation is carried by means of a single MBM S specific

Systeml nformationBlock: SystemlnformationBlockTypel3. An MBSFN areaisidentified solely by the mbsfn-Areald in
Systeml nformationBlockTypel3. At mobility, the UE considers that the MBSFN area is continuous when the source cell
and the target cell broadcast the same value in the mbsfn-Areald.

5.8.1.2 Scheduling

The MCCH information is transmitted periodically, using a configurable repetition period. Scheduling information is
not provided for MCCH i.e. both the time domain scheduling as well as the lower layer configuration are semi-statically
configured, as defined within SystemlnformationBlockTypel3.

For MBMS user data, which is carried by the MTCH logical channel, E-UTRAN periodically provides MCH
scheduling information (MSl) at lower layers (MAC). This MCH information only concerns the time domain
scheduling i.e. the frequency domain scheduling and the lower layer configuration are semi-statically configured. The
periodicity of the MSI is configurable and defined by the MCH scheduling period.

5.8.1.3 MCCH information validity and notification of changes

Change of MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used.
Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its
scheduling (which is based on arepetition period). 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 means of Systeml nformationBlockTypel3.

When the network changes (some of) the MCCH information, it notifies the UEs about the change during a first
modification period. In the next modification period, the network transmits the updated MCCH information. These
general principles are illustrated in figure 5.8.1.3-1, in which different colours indicate different MCCH information.
Upon receiving a change notification, a UE interested to receive MBM S services acquires the new MCCH information
immediately from the start of the next modification period. The UE applies the previously acquired MCCH information
until the UE acquires the new MCCH information.
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Figure 5.8.1.3-1: Change of MCCH Information

Indication of an MBM S specific RNTI, the M-RNTI (see TS 36.321 [6]), on PDCCH is used to inform UEsin

RRC _IDLE and UEsin RRC_CONNECTED about an MCCH information change. When receiving an MCCH
information change notification, the UE knows that the MCCH information will change at the next modification period
boundary. The notification on PDCCH indicates which of the MCCHs will change, which is done by means of an 8-bit
bitmap. Within this bitmap, the bit at the position indicated by the field notificationlndicator is used to indicate changes
for that MBSFN area: if the bit isset to "1", the corresponding MCCH will change. No further details are provided e.g.
regarding which MCCH information will change. The MCCH information change notification is used to inform the UE
about a change of MCCH information upon session start or about the start of MBM S counting.

The MCCH information change notifications on PDCCH are transmitted periodically and are carried on MBSFN
subframes only. These MCCH information change notification occasions are common for all MCCHsthat are
configured, and configurable by parametersincluded in Systeml nformationBlockTypel3: arepetition coefficient, aradio
frame offset and a subframe index. These common notification occasions are based on the MCCH with the shortest
modification period.

NOTE 1: E-UTRAN may modify the MBMS configuration information provided on MCCH at the same time as
updating the MBM S configuration information carried on BCCH i.e. at a coinciding BCCH and MCCH
modification period. Upon detecting that a new MCCH is configured on BCCH, a UE interested to
receive one or more MBM S services should acquire the MCCH, unless it knows that the servicesit is
interested in are not provided by the corresponding MBSFN area.

A UE that isreceiving an MBMS service shall acquire the MCCH information from the start of each modification
period. A UE that is not receiving an MBMS service, as well as UEs that are receiving an MBM S service but potentially
interested to receive other services not started yet in another MBSFN area, shall verify that the stored MCCH
information remains valid by attempting to find the MCCH information change notification at least
notificationRepetitionCoeff times during the modification period of the applicable MCCHY(s), if no MCCH information
change notification is received.

NOTE 2: In casethe UE isaware which MCCH(s) E-UTRAN uses for the service(s) it isinterested to receive, the
UE may only need to monitor change notifications for a subset of the M CCHs that are configured,
referred to as the 'applicable MCCH(s)' in the above.

5.8.2 MCCH information acquisition
5.8.2.1 General

UE E-UTRAN

MBSFNAreaConfiguration

MBMSCountingRequest

Figure 5.8.2.1-1: MCCH information acquisition
The UE applies the MCCH information acquisition procedure to acquire the MBMS control information that is

broadcasted by the E-UTRAN. The procedure appliesto MBMS capable UEs that arein RRC_IDLE or in
RRC_CONNECTED.
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58.2.2 Initiation

A UE interested to receive MBM S services shall apply the MCCH information acquisition procedure upon entering the
corresponding MBSFN area (e.g. upon power on, following UE mobility) and upon receiving a notification that the
MCCH information has changed. A UE that is receiving an MBMS service shall apply the MCCH information
acquisition procedure to acquire the MCCH, that corresponds with the service that is being received, at the start of each
modification period.

Unless explicitly stated otherwise in the procedural specification, the MCCH information acquisition procedure
overwrites any stored MCCH information, i.e. delta configuration is not applicable for MCCH information and the UE
discontinues using afield if it is absent in MCCH information unless explicitly specified otherwise.

5.8.2.3 MCCH information acquisition by the UE
An MBMS capable UE shall:
1> if the procedure is triggered by an MCCH information change notification:

2> gtart acquiring the MBSFNAreaConfiguration message and the MBMSCountingRequest message if present,
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 MCCH information until the new MCCH information
has been acquired.

1> if the UE entersan MBSFN area:

2> acquire the MBSFNAreaConfiguration message and the MBMSCountingRequest message if present, at the
next repetition period;

1> if the UE isreceiving an MBMS service:

2> dtart acquiring the MBSFNAreaConfiguration message and the MBMSCountingRequest message if present,
that both concern the MBSFN area of the service that is being received, from the beginning of each
modification period;
5.8.2.4 Actions upon reception of the MBSFNAreaConfiguration message

No UE requirements related to the contents of this MBSFNAreaConfiguration apply other than those specified
elsewhere e.g. within procedures using the concerned system information, the corresponding field descriptions.

5.8.2.5 Actions upon reception of the MBMSCountingRequest message

Upon receiving MBMSCountingRequest message, the UE shall perform the MBM S Counting procedure as specified in
section 5.8.4.

5.8.3 MBMS PTM radio bearer configuration

5.83.1 General

The MBMS PTM radio bearer configuration procedure is used by the UE to configure RLC, MAC and the physical
layer upon starting and/or stopping to receive an MRB. The procedure applies to UEs interested to receive one or more
MBMS services.

NOTE: Incasethe UE isunableto receive an MBMS service due to capability limitations, upper layers may take
appropriate action e.g. terminate alower priority unicast service.

5.8.3.2 Initiation

The UE applies the MRB establishment procedure to start receiving a session of aservice it hasaninterest in. The
procedure may be initiated e.g. upon start of the MBM S session, upon (re-)entry of the corresponding MBSFN service
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area, upon becoming interested in the MBM S service, upon removal of UE capability limitations inhibiting reception of
the concerned service.

The UE applies the MRB release procedure to stop receiving a session. The procedure may be initiated e.g. upon stop of
the MBM S session, upon leaving the corresponding MBSFN service area, upon losing interest in the MBMSS service,
when capability limitations start inhibiting reception of the concerned service.

5.8.3.3 MRB establishment
Upon MRB establishment, the UE shall:
1> establish an RLC entity in accordance with the configuration specified in 9.1.1.4;

1> configure an MTCH logical channel in accordance with the received locgical Channel I dentity, applicable for the
MRB, asincluded in the MBSFNAreaConfiguration message;

1> configure the physical layer in accordance with the pmch-Config, applicable for the MRB, asincluded in the
MBSFNAreaConfiguration message;

1> inform upper layers about the establishment of the MRB by indicating the corresponding tmgi and sessionid;

5.8.34 MRB release
Upon MRB release, the UE shall:
1> release the RLC entity as well asthe related MAC and physical layer configuration;

1> inform upper layers about the release of the MRB by indicating the corresponding tmgi and sessionld;

5.8.4 MBMS Counting Procedure

5.8.4.1 General

UE EUTRAN

MBM SCountingRequest

Figure 5.8.4.1-1: MBMS Counting procedure

The MBMS Counting procedure is used by the E-UTRAN to count the number of RRC_CONNECTED mode UEs
which are receiving viaan MRB or interested to receive viaan MRB the specified MBMS services.

The UE determinesinterest in an MBMS service, that isidentified by the TMGI, by interaction with upper layers.

5.8.4.2 Initiation

E-UTRAN initiates the procedure by sending an MBMSCountingRequest message.

5.8.4.3 Reception of the MBMSCountingRequest message by the UE

Upon receiving the MBMSCountingRequest message, the UE in RRC_CONNECTED mode shall:
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1> if the SystemlnformationBlockTypel, that provided the scheduling information for the
systeml nformationBlockTypel3 that included the configuration of the MCCH via which the
MBMSCountingRequest message was received, contained the identity of the Registered PLMN; and

1> if the UE isreceiving viaan MRB or interested to receive viaan MRB at least one of the servicesin the received
countingRequestList:

2> if more than one entry isincluded in the mbsfn-ArealnfoList received in the Systeml nformationBlockTypel3
that included the configuration of the MCCH via which the MBMSCountingRequest message was received:

3> include the mbsfn-Areal ndex in the MBMSCountingResponse message and set it to the index of the entry
in the mbsfn-Areal nfoList within the received Systeml nformationBlockTypel3 that corresponds with the
MBSFN area used to transfer the received MBM SCountingRequest message;

2> for each MBMS service included in the received countingRequestList:
3> if the UE isreceiving viaan MRB or interested to receive viaan MRB this MBMS service:

4> include an entry in the countingResponseL.ist within the MBM SCountingResponse message with
countingResponseService set it to the index of the entry in the countingRequestList within the received
MBMSCountingRequest that corresponds with the MBM S service the UE isreceiving or interested to
receive;

2> submit the MBMSCountingResponse message to lower layers for transmission upon which the procedure
ends,

NOTE 1: UEsthat are receivingan MBMS User Service [56] by means of a Unicast Bearer Service[57] (i.e. viaa
DRB), but are interested to receive the concerned MBM S User Service [56] viaan MBMS Bearer Service
(i.e. viaan MRB), respond to the counting request.

NOTE 2: If ciphering is used at upper layers, the UE does not respond to the counting request if it can not decipher
the MBM S service for which counting is performed (see TS 22.146 [62, 5.3]).

NOTE 3: The UE treats the MBMSCountingRequest messages received in each modification period independently.
In the unlikely case E-UTRAN would repeat an MBMSCountingRequest (i.e. including the same services)
in a subsequent modification period, the UE responds again.

5.85 MBMS interest indication

5851 General

UE EUTRAN

SIB15 acquisition

MBMSInterestindication

>

Figure 5.8.5.1-1: MBMS interest indication

The purpose of this procedure isto inform E-UTRAN that the UE isreceiving or isinterested to receive MBMS viaan
MRB, and if so, to inform E-UTRAN about the priority of MBM S versus unicast reception.

5.85.2 Initiation

An MBMS capable UE in RRC_CONNECTED may initiate the procedure in several cases including upon successful
connection establishment, upon entering or leaving the service area, upon session start or stop, upon change of interest,
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upon change of priority between MBM S reception and unicast reception or upon change to a PCell broadcasting
Systeml nformationBlockTypelb.
Upon initiating the procedure, the UE shall:
1> if SystemlnformationBlockTypel5 is broadcast by the PCell:
2> ensure having avalid version of Systeml nformationBlockTypel5 for the PCell;

2> if the UE did not transmit an MBM S nterestl ndication message since last entering RRC_CONNECTED state;
or

2> if since the last time the UE transmitted an MBM S nterestl ndication message, the UE connected to a PCell
not broadcasting Systeml nfor mationBlockTypelb5:

3> if the set of MBM S frequencies of interest, determined in accordance with 5.8.5.3, is not empty:
4> nitiate transmission of the MBM S nterestlndication message in accordance with 5.8.5.4;
2> else

3> if the set of MBM S frequencies of interest, determined in accordance with 5.8.5.3, has changed since the
last transmission of the MBM S nter estIndication message; or

3> if the prioritisation of reception of all indicated MBM S frequencies compared to reception of any of the
established unicast bearers has changed since the last transmission of the MBM S nterestindication

message:
4> nitiate transmission of the MBM S nterestlndication message in accordance with 5.8.5.4;
NOTE: The UE may send an MBMSInterestindication even when it is able to receive the MBM S servicesit is
interested ini.e. to avoid that the network allocates a configuration inhibiting MBMS reception.
5.8.5.3 Determine MBMS frequencies of interest
The UE shall:
1> consider afrequency to be part of the MBM S frequencies of interest if the following conditions are met:

2> at least one MBMS session the UE isreceiving or interested to receive viaan MRB is ongoing or about to
start; and

NOTE 1: The UE may determine whether the session is ongoing from the start and stop time indicated in the User
Service Description (USD), see 3GPP TS 36.300 [9] or 3GPP TS 26.346 [57].

2> for at |least one of these MBM S sessions Systeml nformationBlockTypel5 acquired from the PCell includes for
the concerned frequency one or more MBMS SAls asindicated in the USD for this session; and

NOTE 2: The UE considers afrequency to be part of the MBM S frequencies of interest even though E-UTRAN
may (temporarily) not employ an MRB for the concerned session. |.e. the UE does not verify if the
session isindicated on MCCH.

2> the UE is capable of simultaneously receiving the set of MBM S frequencies of interest, regardless of whether
aserving cell is configured on each of these frequencies or not; and

2> the supportedBandCombination the UE included in UE-EUTRA-Capability contains at |east one band
combination including the set of MBM S frequencies of interest;

NOTE 3: Indicating afrequency implies that the UE supports Systeml nfor mationBlockTypel3 acquisition for the
concerned freguency i.e. the indication should be independent of whether a serving cell is configured on
that frequency.

NOTE 4: When evaluating which frequencies it can receive simultaneously, the UE does not take into account the
serving frequencies that are currently configuredi.e. it only considers MBMS frequenciesit is interested
to receive.
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NOTE 5: The set of MBMS frequencies of interest includes at most one frequency for a given physical frequency.
The UE only considers a physical frequency to be part of the MBM S frequencies of interest if it supports
at least one of the bandsindicated for this physical frequency in SystemlnformationBlockTypel (for
serving frequency) or Systeml nformationBlockTypel5 (for neighbouring frequencies). In this case, E-
UTRAN may assume the UE supports MBMSS reception on any of the bands supported by the UE (i.e.

according to supportedBandCombination).

5.85.4 Actions related to transmission of MBMSiInterestindication message

The UE shall set the contents of the MBM S nter estlndication message as follows:

1> if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, is not empty:

2> include mbms-FregList and set it to include the MBMSS frequencies of interest, using the EARFCN
corresponding with fregBandindicator included in Systeml nformationBlockTypel (for serving frequency), if
applicable, and the EARFCN(s) as included in Systeml nformationBlockTypel5 (for neighbouring

frequencies);

NOTE 1: The EARFCN included in mbms-FregList is merely used to indicate a physica frequency the UE is
interested to receivei.e. the UE may not support the band corresponding to the included EARFCN (but it
does support at least one of the bandsindicated in system information for the concerned physical

frequency).

2> include mbms-Priority if the UE prioritises reception of all indicated MBMS frequencies above reception of

any of the unicast

bearers,

NOTE 2: If the UE prioritises MBMS reception and unicast data cannot be supported because of congestion on the
MBMS carrier(s), E-UTRAN may initiate rel ease of unicast bearers. It isup to E-UTRAN
implementation whether all bearers or only GBR bearers are released. E-UTRAN does not initiate re-
establishment of the released unicast bearers upon alleviation of the congestion.

The UE shall submit the MBMS nterestlndication message to lower layers for transmission.

5.9 RN procedures

5.9.1 RN reconfiguration

5.9.1.1 General

RN

RNReconfiguration

EUTRAN

RNReconfigurationCompl ete,

Figure 5.9.1.1-1: RN reconfiguration

The purpose of this procedure is to configure/reconfigure the RN subframe configuration and/or to update the system

information relevant for the RN in RRC_CONNECTED.

5.9.1.2 Initiation

E-UTRAN may initiate the RN reconfiguration procedure to an RN in RRC_CONNECTED when AS security has been

activated.
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5.9.1.3 Reception of the RNReconfiguration by the RN

The RN shall:

1> if the rn-Systeminfo isincluded:

2> if the systeml nformationBlockTypel is included:

3> act upon the received Systeml nformationBlockTypel as specified in 5.2.2.7;

2> if the SysteminformationBlockType2 is included:

3> act upon the received Systeml nformationBlockType2 as specified in 5.2.2.9;

1> if the rn-SubframeConfig is included:

2> reconfigure lower layersin accordance with the received subframeConfigPatternFDD or
subframeConfigPatternTDD;

2> if the rpdcch-Config is included:

3> reconfigure lower layers in accordance with the received rpdcch-Config;

1> submit the RNReconfigurationCompl ete message to lower layers for transmission, upon which the procedure

ends;

6 Protocol data units, formats and parameters (tabular
& ASN.1)

6.1 General

The contents of each RRC message is specified in sub-clause 6.2 using ASN.1 to specify the message syntax and using
tables when needed to provide further detailed information about the information elements specified in the message
syntax. The syntax of the information elements that are defined as stand-alone abstract types is further specified in a
similar manner in sub-clause 6.3.

The need for information elements to be present in a message or an abstract type, i.e., the ASN.1 fieldsthat are
specified as OPTIONAL in the abstract notation (ASN.1), is specified by means of comment text tags attached to the
OPTIONAL statement in the abstract syntax. All comment text tags are available for use in the downlink direction only.
The meaning of each tag is specified in table 6.1-1.

Table 6.1-1: Meaning of abbreviations used to specify the need for information elements to be

present

Abbreviation

Meaning

Cond conditionTag
(Used in downlink only)

Conditionally present

An information element for which the need is specified by means of conditions. For each
conditionTag, the need is specified in a tabular form following the ASN.1 segment. In case,
according to the conditions, a field is not present, the UE takes no action and where
applicable shall continue to use the existing value (and/ or the associated functionality)
unless explicitly stated otherwise (e.g. in the conditional presence table or in the description
of the field itself).

Need OP
(Used in downlink only)

Optionally present

An information element that is optional to signal. For downlink messages, the UE is not
required to take any special action on absence of the IE beyond what is specified in the
procedural text or the field description table following the ASN.1 segment. The UE behaviour
on absence should be captured either in the procedural text or in the field description.

Need ON
(Used in downlink only)

Optionally present, No action
An information element that is optional to signal. If the message is received by the UE, and
in case the information element is absent, the UE takes no action and where applicable shall
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Abbreviation Meaning

continue to use the existing value (and/ or the associated functionality).

Need OR Optionally present, Release

(Used in downlink only) An information element that is optional to signal. If the message is received by the UE, and
in case the information element is absent, the UE shall discontinue/ stop using/ delete any
existing value (and/ or the associated functionality).

Any |IE with Need ON in system information shall be interpreted as Need OR.

Need codes may not be specified for a group, used in downlink, which includes one or more extensions. Upon absence
of such afield, the UE shall:

- For eachindividual extension, including extensions that are mandatory to include in the optional group, act in
accordance with the need code that is defined for the extension;

- Apply this behaviour not only for extensions included directly within the optional field, but also for extensions
defined at further nesting levels;

NOTE: The above appliesfor groups of non critical extensions using double brackets, as well as non-critical
extensions at the end of a message or at the end of a structure contained inaBIT STRING or OCTET
STRING.

6.2 RRC messages
NOTE: The messagesincluded in this section reflect the current status of the discussions. Additional messages
may be included at alater stage.

6.2.1 General message structure

- EUTRA-RRC-Definitions

This ASN.1 segment is the start of the E-UTRA RRC PDU definitions.
-~ ASNLSTART

EUTRA- RRC- Def i ni ti ons DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

-- ASN1ISTOP

- BCCH-BCH-Message

The BCCH-BCH-Message classis the set of RRC messages that may be sent from the E-UTRAN to the UE viaBCH on
the BCCH logical channel.

-- ASNLISTART
BCCH BCH Message ::= SEQUENCE {
nmessage BCCH- BCH- MessageType
}
BCCH BCH MessageType :: = Mast er | nf or mat i onBl ock
-- ASNLISTOP

- BCCH-DL-SCH-Message

The BCCH-DL-SCH-Message classis the set of RRC messages that may be sent from the E-UTRAN to the UE via
DL-SCH on the BCCH logica channel.

-- ASNISTART
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BCCH DL- SCH Message ::= SEQUENCE {
nmessage BCCH- DL- SCH- MessageType
}
BCCH- DL- SCH MessageType ::= CHO CE {
cl CHO CE {
syst enl nf or mati on Syst eml nf or mati on,
syst erml nf or mati onBl ockTypel Syst em nf or mat i onBl ockTypel
b

nessageC assExt ensi on SEQUENCE {}
}

-- ASN1ISTOP

- MCCH-Message

The MCCH-Message classis the set of RRC messages that may be sent from the E-UTRAN to the UE on the MCCH
logical channel.

- - ASN1ISTART
MCCH Message :: = SEQUENCE {
message MCCH MessageType
}
MCCH MessageType ::= CHO CE {
cl CHO CE {
nbsf nAreaConfi guration-r9 MBSFNAr eaConf i guration-r9
}
| at er CHO CE {
c2 CHO CK{
nmbnmsCount i ngRequest - r 10 MBMSCount i ngRequest - r 10
b
nessageC assExt ensi on SEQUENCE {}
}
}
-- ASNISTOP

- PCCH-Message

The PCCH-Message classis the set of RRC messages that may be sent from the E-UTRAN to the UE on the PCCH
logical channel.

-- ASNLISTART
PCCH- Message :: = SEQUENCE {
message PCCH MessageType
}
PCCH- MessageType ::= CHA CE {
cl CHO CE {
pagi ng Pagi ng
rr;sssaged assExt ensi on SEQUENCE {}
}

-- ASNISTOP

- DL-CCCH-Message

The DL-CCCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE on the
downlink CCCH logical channel.

-- ASNISTART
DL- CCCH Message :: = SEQUENCE {
nmessage DL- CCCH MessageType
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}
DL- CCCH MessageType ::= CHO CE {
cl CHO CE {
rrcConnect i onReest abl i shnent
rrcConnect i onReest abl i shment Rej ect
rrcConnect i onRej ect
rrcConnect i onSet up
b
nessageC assExt ensi on SEQUENCE {}
}

-- ASNISTOP

DL-DCCH-Message
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RRCConnect i onReest abl i shnent ,
RRCConnect i onReest abl i shnent Rej ect
RRCConnect i onRej ect ,

RRCConnect i onSet up

The DL-DCCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE or from the
E-UTRAN to the RN on the downlink DCCH logical channel.

-- ASNISTART
DL- DCCH- Message :

message
}

DL- DCCH- MessageType :
cl

- = SEQUENCE {

:= CHO CE {

CHO CE {
csf bPar anet er sResponseCDVA2000
dl | nf or mati onTr ansf er
handover Fr onEUTRAPr epar at i onRequest
nmobi | i t yFr onEUTRAConmand
rrcConnecti onReconfi guration
rrcConnect i onRel ease
securit yMbdeCommand
ueCapabi | i t yEnqui ry
count er Check
uel nf or mat i onRequest -r9
| oggedMeasur enent Confi gurati on-r 10
rnReconfi guration-r10
spare4 NULL,
spare3 NULL,

spare2 NULL, sparel NULL

SEQUENCE {}

b

messageC assExt ensi on

}
-- ASNISTOP

UL-CCCH-Message

DL- DCCH MessageType

CSFBPar anet er sResponseCDVA2000,

DLI nf or mat i onTr ansf er,

Handover Fr onEUTRAPr epar at i onRequest ,
Mobi | i t yFr onEUTRAConmand,
RRCConnect i onReconfi gurati on,
RRCConnect i onRel ease,

Securi t yModeComrand,

UECapabi | i t yEnqui ry,

Count er Check,

UEI nf or mat i onRequest - r 9,
LoggedMeasur enent Confi gurati on-r 10,
RNReconf i gurati on-r 10,

The UL-CCCH-Message class is the set of RRC messages that may be sent from the UE to the E-UTRAN on the uplink

CCCH logical channel.

-- ASNISTART

UL- CCCH Message ::= SEQUENCE {
message UL- CCCH- MessageType
}
UL- CCCH MessageType ::= CHO CE {
cl CHO CE {
rrcConnect i onReest abl i shment Request
rrcConnect i onRequest
b
messageC assExt ensi on SEQUENCE {}
}

-- ASNISTOP

RRCConnect i onReest abl i shnment Request ,
RRCConnect i onRequest
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- UL-DCCH-Message

The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the E-UTRAN or from the
RN to the E-UTRAN on the uplink DCCH logical channel.

-- ASNLISTART
UL- DCCH Message ::= SEQUENCE {
message UL- DCCH MessageType
}
UL- DCCH MessageType ::= CHO CE {
cl CHO CE {
csf bPar anet er sRequest CDMA2000 CSFBPar anet er sRequest CDVA2000,
measur ement Repor t Measur enent Report,
rrcConnecti onReconfi gurati onConpl et e RRCConnect i onReconfi gurati onConpl et e,
rrcConnect i onReest abl i shment Conpl et e RRCConnect i onReest abl i shnent Conpl et e,
rrcConnect i onSet upConpl et e RRCConnect i onSet upConpl et e,
securityModeConpl et e Securit yModeConpl et e,
securi tyMddeFail ure Securi t yModeFai | ure,
ueCapabi | i tyl nformation UECapabi | i tyl nfor mati on,
ul Handover Pr epar at i onTr ansf er ULHandover Pr epar at i onTr ansf er,
ul I nf or mat i onTr ansf er ULI nf or mat i onTr ansf er,
count er CheckResponse Count er CheckResponse,
uel nf or mat i onResponse-r 9 UEI nf or mat i onResponse-r 9,
proxi mtyl ndi cation-r9 Proxi m tyl ndi cation-r9,
rnReconfi gurati onConpl et e-r 10 RNReconf i gur at i onConpl et e-r 10,
nmbnmsCount i ngResponse-r 10 MBMSCount i ngResponse-r 10,
i nt er FreqRSTDMeasur enent | ndi cati on-r10 | nt er FreqRSTDMeasur enent | ndi cati on-r 10
H
nmessaged assExt ensi on CHO CE {
c2 CHO CE {
ueAssi st ancel nformation-r11 UEAssi st ancel nf or mati on-r 11,
i nDevi ceCoexl| ndi cation-r11 | nDevi ceCoex| ndi cati on-r11,
nbnsl nt erest | ndi cati on-r11 MBMSI nt er est | ndi cati on-r11,
sparel3 NULL,
sparel2 NULL, sparell NULL, sparelO NULL,
spare9 NULL, spare8 NULL, spare7 NULL,
spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL
H
nessaged assExt ensi onFut ure-r 11 SEQUENCE {}
}
}
-- ASN1ISTOP

6.2.2 Message definitions

- CounterCheck

The Counter Check message is used by the E-UTRAN to indicate the current COUNT M SB values associated to each
DRB and to request the UE to compare these to its COUNT M SB values and to report the comparison results to E-
UTRAN.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: E-UTRAN to UE

CounterCheck message

-- ASNLSTART
Count er Check ::= SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Ext ensi ons CHO CE {
cl CHO CE {

ETSI



3GPP TS 36.331 version 11.6.0 Release 11 125 ETSI TS 136 331 V11.6.0 (2014-01)

count er Check-r8 Count er Check-r 8- | Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Ext ensi onsFut ure SEQUENCE {}

}
}
Count er Check-r8-1Es ::= SEQUENCE {

dr b- Count MSB- | nf oLi st DRB- Count MSB- | nf oLi st ,

nonCriti cal Ext ensi on Count er Check- v8a0- | Es OPTI ONAL -- Need OP
}
Count er Check-v8a0- | Es ::= SEQUENCE {

| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL, -- Need OP

nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL -- Need OP
}
DRB- Count MSB- | nfoLi st ::= SEQUENCE (S| ZE (1..nmaxDRB)) OF DRB- Count MSB- I nf o
DRB- Count MSB-1nfo ::= SEQUENCE {

drb-ldentity DRB- | dentity,

count MSB- Upl i nk | NTEGER( 0. . 33554431) ,

count MSB- Downl i nk | NTEGER( 0. . 33554431)
}
-- ASNLISTOP

CounterCheck field descriptions

count-MSB-Downlink

Indicates the value of 25 MSBs from downlink COUNT associated to this DRB.
count-MSB-Uplink

Indicates the value of 25 MSBs from uplink COUNT associated to this DRB.
drb-CountMSB-InfoList

Indicates the MSBs of the COUNT values of the DRBs.

- CounterCheckResponse

The Counter CheckResponse message is used by the UE to respond to a Counter Check message.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to E-UTRAN

CounterCheckResponse message

-- ASNLISTART
Count er CheckResponse :: = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Extensions CHO CE {
count er CheckResponse-r 8 Count er CheckResponse-r 8- | Es,
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Count er CheckResponse-r8-1Es ::= SEQUENCE {
dr b- Count | nf oLi st DRB- Count | nf oLi st ,
nonCriti cal Ext ensi on Count er CheckResponse- v8a0- | Es OPTI ONAL -- Need OP
}
Count er CheckResponse-v8a0- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL, -- Need OP
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL -- Need OP
}
DRB- Count | nfoLi st ::= SEQUENCE (S| ZE (0..nmaxDRB)) OF DRB- Count | nfo
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DRB- CountInfo ::=  SEQUENCE {
drb-ldentity DRB- | denti ty,
count - Upl i nk | NTEGER( 0. . 4294967295) ,
count - Downl i nk | NTEGER( 0. . 4294967295)
}
-- ASNISTCP

CounterCheckResponse field descriptions

count-Downlink
Indicates the value of downlink COUNT associated to this DRB.

count-Uplink
Indicates the value of uplink COUNT associated to this DRB.

drb-CountinfoList
Indicates the COUNT values of the DRBs.

- CSFBParametersRequestCDMAZ2000

The CSFBParameter sRequest CDMA2000 message is used by the UE to obtain the CDMA2000 IXRTT Parameters
from the network. The UE needs these parameters to generate the CDMA2000 IXRTT Registration message used to
register with the CDMA2000 IXxRTT Network which is required to support CSFB to CDMA2000 1xRTT.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

CSFBParametersRequestCDMA2000 message

- - ASNISTART
CSFBPar anet er sRequest CDMA2000 : : = SEQUENCE {
critical Ext ensi ons CHO CE {
csf bPar anet er sRequest CDMA2000-r 8 CSFBPar anet er sRequest CDVA2000-r 8- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
CSFBPar anet er sRequest CDMA2000-r 8- | Es :: = SEQUENCE {
nonCriti cal Ext ensi on CSFBPar anet er sRequest CDMA2000- v8a0- | Es  OPTI ONAL -- Need
oP
}
CSFBPar anet er sRequest CDMA2000- v8a0- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL, -- Need OP
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL -- Need OP
}
-- ASN1ISTOP

- CSFBParametersResponseCDMA2000

The CSFBParameter sResponseCDMA2000 message is used to provide the CDMA2000 IXRTT Parameters to the UE
s0 the UE can register with the CDMA2000 1IXRTT Network to support CSFB to CDMA2000 1XRTT.
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Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: EFUTRAN to UE
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CSFBParametersResponseCDMA2000 message

-- ASNISTART

CSFBPar anmet er sResponseCDVA2000 :
rrc-Transactionldentifier
critical Ext ensi ons

csf bPar anet er sResponseCDVMA2000- r 8

critical Ext ensi onsFut ure

}

CSFBPar anmet er sResponseCDVMA2000-r 8- 1 Es :
rand
nobi | i tyParaneters
nonCriti cal Ext ensi on

oP

}

CSFBPar anmet er sResponseCDVA2000- v8a0- | Es
| at eNonCri ti cal Ext ensi on
nonCriti cal Ext ensi on

}
-- ASNISTOP

DLInformationTransfer

: = SEQUENCE {

RRC- Tr ansacti onl denti fi er,
CHO CE {
CSFBPar anet er sResponseCDVA2000- r 8- | Es,
SEQUENCE {}
: = SEQUENCE {
RAND- CDVA2000,

Mobi | i t yPar amet er sCDMA2000,

CSFBPar anmet er sResponseCDMA2000- v8a0- | Es OPTI ONAL -- Need
;1= SEQUENCE {

OCTET STRI NG OPTI ONAL, -- Need OP
SEQUENCE {} OPTI ONAL -- Need OP

The DLInformationTransfer message is used for the downlink transfer of NAS or non-3GPP dedicated information.

Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet. If SRB2 is suspended, E-UTRAN does
not send this message until SRB2 is resumed.)

RLC-SAP: AM
Logical channel: DCCH
Direction: E-UTRAN to UE

DLInformationTransfer message

-- ASNISTART

DLI nf or mati onTransfer ::=
rrc-Transactionldentifier

SEQUENCE {

RRC- Tr ansact i onl denti fi er,

critical Ext ensi ons CHO CE {
cl CHO CE {
dl I nformati onTransfer-r8 DLI nf or mat i onTr ansf er-r 8- 1 Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Ext ensi onsFut ure SEQUENCE {}
}
}
DLI nformati onTransfer-r8-1Es ::= SEQUENCE {
dedi cat edl nf oType CHO CE {

dedi cat edl nf oNAS
dedi cat edl nf oCDVMA2000- 1XRTT
dedi cat edl nf oCDVA2000- HRPD
b
nonCriti cal Ext ensi on

}

DLI nf or mat i onTr ansf er-v8a0- 1 Es :

Dedi cat edl nf oNAS,

Dedi cat edl nf oCDMA2000,

Dedi cat edl nf oCDMA2000

-- Need

DLI nf or mat i onTr ansf er - v8a0- | Es OPTI ONAL

: = SEQUENCE {
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| at eNonCri ti cal Ext ensi on COCTET STRI NG OPTI ONAL, -- Need OP
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL -- Need OP
}
-- ASNLSTOP

- HandoverFromEUTRAPreparationRequest (CDMA2000)

The Handover FromEUTRAPTr epar ationRequest message is used to trigger the handover preparation procedure with a
CDMA2000 RAT. Thismessageis also used to trigger a tunneled preparation procedure with a CDMA2000 IXRTT
RAT to obtain traffic channel resources for the enhanced CS fallback to CDMA2000 1XRTT, which may also involve a
concurrent preparation for handover to CDMA2000 HRPD. Also, this message is used to trigger the dual Rx/Tx
redirection procedure with a CDMA2000 IXRTT RAT.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: E-UTRAN to UE

HandoverFromEUTRAPreparationRequest message

-- ASN1START
Handover Fr onEUTRAPr epar at i onRequest :: = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Extensions CHO CE {
cl CHO CE {

handover Fr onEUTRAPr epar at i onRequest -r 8
Handover Fr omEUTRAPr epar at i onRequest - r 8- | Es,
spare3 NULL, spare2 NULL, sparel NULL

b,
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Handover Fr onEUTRAPr epar at i onRequest -r8-1 Es :: = SEQUENCE {
cdnma2000- Type CDMVA2000- Type,
rand RAND- CDVA2000 OPTI ONAL, -- Cond cdnma2000- Type
nobi | i tyParaneters Mobi | i t yPar anet er sCOMA2000 OPTI ONAL, -- Cond cdnma2000- Type
nonCriti cal Ext ensi on Handover Fr onEUTRAPr epar at i onRequest - v890- | Es OPTI ONAL --
Need OP
}
Handover Fr onEUTRAPr epar at i onRequest - v890- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on CCTET STRI NG CPTI ONAL, -- Need OP
nonCriti cal Ext ensi on Handover Fr onEUTRAPr epar at i onRequest - v920- | Es OPTI ONAL --
Need OP
}
Handover Fr onEUTRAPr epar at i onRequest - v920- | Es :: = SEQUENCE {
concur r PrepCDMA2000- HRPD-r 9 BOOLEAN OPTI ONAL, -- Cond cdnma2000- Type
nonCriti cal Ext ensi on Handover Fr onEUTRAPr epar at i onRequest - v1020- | Es OPTI ONAL --
Need OP
}
Handover Fr onEUTRAPr epar at i onRequest - v1020- | Es ::= SEQUENCE {
dual RxTxRedi rect | ndi cat or-r10 ENUMERATED { t r ue} COPTI ONAL, -- Cond cdnma2000- 1XRTT
redirect Carri er CDMA2000- 1XRTT-r 10 Carri er Fr eqCDMA2000 OPTI ONAL, -- Cond dual RxTxRedi rect
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL -- Need OP
}
-- ASNISTOP
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HandoverFromEUTRAPreparationRequest field descriptions

concurrPrepCDMA2000-HRPD

Value TRUE indicates that upper layers should initiate concurrent preparation for handover to CDMA2000 HRPD in
addition to preparation for enhanced CS fallback to CDMA2000 1xRTT.

dualRxTxRedirectIindicator

Value TRUE indicates that the second radio of the dual Rx/Tx UE is being redirected to CDMA2000 1xRTT [51].
redirectCarrierCDMA2000-1XRTT

Used to indicate the CDMA2000 1xRTT carrier frequency where the UE is being redirected to.

Conditional presence Explanation
cdma2000-1XRTT The field is optionally present, need ON, if the cdma2000-Type = typelXRTT; otherwise it
is not present.
cdma2000-Type The field is mandatory present if the cdma2000-Type = typelXRTT; otherwise it is not
present.
dualRxTxRedirect The field is optionally present, need ON, if dualRxTxRedirectIndicator is present;
otherwise it is not present.

— InDeviceCoexIndication

The InDeviceCoexIndication message is used to inform E-UTRAN about IDC problems which can not be solved by the
UE itself, as well as to provide information that may assist E-UTRAN when resolving these problems.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

InDeviceCoexIndication message

-- ASNLISTART
| nDevi ceCoexl ndi cation-r1l ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {
i nDevi ceCoexl| ndi cation-r11 | nDevi ceCoex| ndi cati on-r11-1Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
I nDevi ceCoex| ndi cation-r11-1Es ::= SEQUENCE {
affectedCarrierFreqgLi st-ri1l Af fectedCarrierFreqList-ri1l CPTI ONAL,
tdm Assi st ancel nfo-r11 TDM Assi st ancel nfo-r11 OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} COPTI ONAL
}
AffectedCarrierFreqList-r1l1 ::= SEQUENCE (SIZE (1..nexFreql DC-r11)) OF AffectedCarrierFreqg-r1l
Af fectedCarrierFreqg-r1l ::= SEQUENCE {
carrierFreqg-ri1l MeasObj ect | d,
interferenceDirection-rl1l ENUMERATED { eutra, other, both, spare}
}
TDM Assi stancelnfo-r1l1 ::= CHO CE {
dr x- Assi st ancel nfo-r 11 SEQUENCE {
dr x- Cycl eLengt h-r 11 ENUMERATED { sf 40, sf64, sf80, sf128, sf160,
sf 256, spare2, sparel},
drx-Ofset-ril I NTEGER (0. . 255) OPTI ONAL,
drx- ActiveTi me-r11 ENUMERATED { sf 20, sf30, sf40, sf60, sf380,
sf 100, spare2, sparel}
}
i dc- SubfranePatternLi st-r11 | DC- Subf ramePat t er nLi st-r 11,
}
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| DC- SubfranePatternLi st-r11 ::= SEQUENCE (SIZE (1..neaxSubfranePatternl DC-r11)) OF |DC
Subf ramePattern-r1l
| DC- SubframePattern-r11 ::= CHO CE {
subfranmePat t ernFDD-r 11 BIT STRING (S| ZE (4)),
subfranmePatternTDD-r 11 CHO CE {
subf rameConfi g0-r11 BI T STRI NG (SI ZE (70)),
subfranmeConfi gl-5-r11 BI T STRING (S| ZE (10)),
subf ranmeConfi g6-r11 BI T STRI NG (Sl ZE (60))
b
}
-- ASN1ISTOP

InDeviceCoexIndication field descriptions

affectedCarrierFreqList

List of E-UTRA carrier frequencies affected by IDC problems.

drx-ActiveTime

Indicates the desired active time that the E-UTRAN is recommended to configure. Value in number of subframes.
Value sf20 corresponds to 20 subframes, sf30 corresponds to 30 subframes and so on.

drx-CycleLength

Indicates the desired DRX cycle length that the E-UTRAN is recommended to configure. Value in number of
subframes. Value sf40 corresponds to 40 subframes, sf64 corresponds to 64 subframes and so on.

drx-Offset

Indicates the desired DRX starting offset that the E-UTRAN is recommended to configure. The UE shall set the value
of drx-Offset smaller than the value of drx-CycleLength. The starting frame and subframe satisfy the relation: [(SFN *
10) + subframe number] modulo (drx-CycleLength) = drx-Offset.

idc-SubframePatternList

A list of one or more subframe patterns indicating which HARQ process E-UTRAN is requested to abstain from using.
Value 0 indicates that E-UTRAN is requested to abstain from using the subframe. For FDD, the radio frame in which
the pattern starts (i.e. the radio frame in which the first/leftmost bit of the subframePatternFDD corresponds to
subframe #0) occurs when SFN mod 2 = 0. For TDD, the first/leftmost bit corresponds to the subframe #0 of the radio
frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. The UE shall indicate a subframe
pattern that follows HARQ time line, as specified in TS 36.213 [23], i.e, if a subframe is set to 1 in the subframe
pattern, also the corresponding subframes carrying the potential UL grant [23, 8.0], the UL HARQ retransmission [23,
8.0] and the DL/UL HARQ feedback [23, 7.3, 8.3 and 9.1.2] shall be set to 1.

interferenceDirection

Indicates the direction of IDC interference. Value eutra indicates that only E-UTRA is victim of IDC interference, value
other indicates that only another radio is victim of IDC interference and value both indicates that both E-UTRA and
another radio are victims of IDC interference. The other radio refers to either the ISM radio or GNSS (see 3GPP TR
36.816 [63]).

- InterFreqRSTDMeasurementindication

The InterFreqRSTDMeasurement! ndi cation message is used to indicate that the UE is going to either start or stop
OTDOA inter-frequency RSTD measurement which requires measurement gaps as specified in TS 36.133 [16, 8.1.2.6].

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

InterFreqRSTDMeasurementindication message

-- ASNLISTART
| nt er Fr eqRSTDMeasur enent | ndi cation-r10 ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {

i nt er FreqRSTDMeasur enent | ndi cati on-r10 | nt er FreqRSTDMeasur enent | ndi cati on-r 10- | Es,
spare3 NULL, spare2 NULL, sparel NULL

b
critical Ext ensi onsFut ure SEQUENCE {}
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}
}
I nt er Fr eqRSTDMeasur enent | ndi cati on-r10-1Es :: = SEQUENCE {
rstd- | nterFreql ndi cation-r10 CHO CE {
start SEQUENCE {
rstd-|nterFreql nfolList-r10 RSTD- | nt er Freqgl nf oLi st-r 10
}
st op NULL
b
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
RSTD- I nter Freqgl nfoLi st-r10 ::= SEQUENCE (S| ZE(1..maxRSTD Freqg-r10)) OF RSTD-I nter Freqgl nfo-r 10
RSTD- I nterFreqgl nfo-r10 :: = SEQUENCE {
carrierFreqg-ri10 ARFCN- Val ueEUTRA,
neasPRS- O f set - r 10 | NTEGER (0. .39),
[[ carrierFreg-v1090 ARFCN- Val ueEUTRA- v9e0 OPTI ONAL
1]
}
-- ASNLISTOP

InterFreqRSTDMeasurementindication field descriptions

carrierFreq

The EARFCN value of the carrier received from upper layers for which the UE needs to perform the inter-frequency
RSTD measurements. If the UE includes carrierFreq-v1090, it shall set carrierFreg-r10 to maxEARFCN.
measPRS-Offset

Indicates the requested gap offset for performing inter-frequency RSTD measurements. It is the smallest subframe
offset from the beginning of subframe 0 of SFN=0 of the serving cell of the requested gap for measuring PRS
positioning occasions in the carrier frequency carrierFreq for which the UE needs to perform the inter-frequency RSTD
measurements. The PRS positioning occasion information is received from upper layers. The value of measPRS-
Offset is obtained by mapping the starting subframe of the PRS positioning occasion in the measured cell onto the
corresponding subframe in the serving cell and is calculated as the serving cell’'s number of subframes from SFN=0
mod 40.

The UE shall take into account any additional time required by the UE to start PRS measurements on the other carrier
when it does this mapping for determining the measPRS-Offset.

NOTE: Figure 6.2.2-1 illustrates the measPRS-Offset field.

rstd-InterFreqindication

Indicates the inter-frequency RSTD measurement action, i.e. the UE is going to start or stop inter-frequency RSTD
measurement.
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Figure 6.2.2-1 (informative): Exemplary calculation of measPRS-Offset field.
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- LoggedMeasurementConfiguration

The LoggedMeasurementConfiguration message is used by E-UTRAN to configure the UE to perform logging of
measurement results whilein RRC_IDLE. It is used to transfer the logged measurement configuration for network
performance optimisation, see TS 37.320 [60].

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: E-UTRAN to UE

LoggedMeasurementConfiguration message

-- ASNLISTART
LoggedMeasur ement Confi gurati on-r10 ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {
| oggedMeasur enent Confi gurati on-r 10 LoggedMeasur enent Confi gurati on-r10- 1| Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Extensi onsFuture SEQUENCE {}
}
}
LoggedMeasur enent Confi guration-r10-1Es ::= SEQUENCE {
traceRef erence-r 10 Tr aceRef erence-r 10,
traceRecor di ngSessi onRef -r 10 OCTET STRING (SIZE (2)),
tce-1d-r10 OCTET STRING (S| ZE (1)),
absol ut eTi el nf o-r 10 Absol ut eTi nel nf o-r 10,
ar eaConfi gurati on-r10 AreaConfiguration-ri10 OPTI ONAL, -- Need OR
| oggi ngDur ati on-r 10 Loggi ngDur ati on-r 10,
| oggi ngl nterval -r 10 Loggi ngl nt erval - r 10,
nonCriti cal Ext ensi on LoggedMeasur enent Confi gur ati on-v1080- | Es OPTI ONAL -- Need
oP
}
LoggedMeasur enent Confi gur ati on-v1080-1Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on-r 10 OCTET STRI NG OPTI ONAL, -- Need OP
nonCriti cal Ext ensi on LoggedMeasur enent Confi gurati on-v1130-1 Es OPTI ONAL -- Need
oP
}
LoggedMeasur enent Confi gurati on-v1130-1Es ::= SEQUENCE {
pl m-ldentityList-r1l PLM\- I dentityList3-r1l COPTI ONAL, -- Need OR
areaConfi gurati on-v1130 Ar eaConf i guration-v1130 OPTI ONAL, -- Need OR
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL -- Need OP
}
-- ASN1ISTOP

LoggedMeasurementConfiguration field descriptions

absoluteTimelnfo

Indicates the absolute time in the current cell.

areaConfiguration

Used to restrict the area in which the UE performs measurement logging to cells broadcasting either one of the
included cell identities or one of the included tracking area codes/ identities.

plmn-ldentityList

Indicates a set of PLMNs defining when the UE performs measurement logging as well as the associated status
indication and information retrieval i.e. the UE performs these actions when the RPLMN is part of this set of PLMNs.
tce-1d

Parameter Trace Collection Entity Id: See TS 32.422 [58].

traceRecordingSessionRef

Parameter Trace Recording Session Reference: See TS 32.422 [58]
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- MasterInformationBlock
The Master I nformationBlock includes the system information transmitted on BCH.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: BCCH
Direction: E-UTRAN to UE

MasterinformationBlock

-- ASNLISTART
Mast er | nf or mat i onBl ock ::= SEQUENCE {
dl - Bandwi dt h ENUMERATED {
n6, nl5, n25, n50, n75, nl00},
phi ch-Confi g PHI CH Confi g,
syst enfFr aneNurrber BI T STRING (SI ZE (8)),
spare BI T STRI NG (S| ZE (10))
}
-- ASNLISTOP
MasterinformationBlock field descriptions
dl-Bandwidth

Parameter: transmission bandwidth configuration, Nrg in downlink, see TS 36.101 [42, table 5.6-1]. n6 corresponds to
6 resource blocks, n15 to 15 resource blocks and so on.

systemFrameNumber

Defines the 8 most significant bits of the SFN. As indicated in TS 36.211 [21, 6.6.1], the 2 least significant bits of the
SFN are acquired implicitly in the P-BCH decoding, i.e. timing of 40ms P-BCH TTI indicates 2 least significant bits
(within 40ms P-BCH TTI, the first radio frame: 00, the second radio frame: 01, the third radio frame: 10, the last radio
frame: 11). One value applies for all serving cells (the associated functionality is common i.e. not performed
independently for each cell).

- MBMSCountingRequest

The MBMSCountingRequest message is used by E-UTRAN to count the UEs that are receiving or interested to receive
specific MBM S services.

Signalling radio bearer: N/A
RLC-SAP: UM

Logical channel: MCCH
Direction: E-UTRAN to UE

MBMSCountingRequest message

-- ASNLISTART
MBMSCount i ngRequest-r10 :: = SEQUENCE {
count i ngRequest Li st-r10 Count i ngRequest Li st-r 10,
| at eNonCri ti cal Ext ensi on CCTET STRI NG COPTI ONAL, -- Need OP
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL -- Need OP
}
Count i ngRequest Li st-r10 ::= SEQUENCE (S| ZE (1..maxServi ceCount)) OF Counti ngRequest|nfo-r10
Count i ngRequest I nfo-r10 :: = SEQUENCE {
tngi-rl0 ™3 -r9,
}
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-- ASN1ISTOP

- MBMSCountingResponse
The MBMSCountingResponse message is used by the UE to respond to an MBM SCountingRequest message.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E-UTRAN

MBMSCountingResponse message

-- ASNLISTART
MBMSCount i ngResponse-r10 :: = SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {
count i ngResponse-r 10 MBMSCount i ngResponse-r 10- | Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Ext ensi onsFut ure SEQUENCE {}
}
}
MBMSCount i ngResponse-r10-1Es ::= SEQUENCE {
nbsf n- Ar eal ndex-r 10 | NTEGER (0. . mexMBSFN- Ar ea- 1) OPTI ONAL,
count i ngResponseLi st-r10 Count i ngResponseLi st-r10 OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
Count i ngResponseLi st-r10 ::= SEQUENCE (Sl ZE (1..nmaxServi ceCount)) OF Counti ngResponsel nfo-r10
Count i ngResponsel nfo-r10 :: = SEQUENCE {
count i ngResponseServi ce-r10 | NTEGER (0. . maxServi ceCount-1),
}

-- ASN1ISTOP

MBMSCountingResponse field descriptions

countingResponseList

List of MBMS services which the UE is receiving or interested to receive. Value 0 for field countingResponseService
corresponds to the first entry in countingRequestList within MBMSCountingRequest, value 1 corresponds to the
second entry in this list and so on.

mbsfn-Arealndex

Index of the entry in field mbsfn-ArealnfoList within SystemInformationBlockTypel13. Value 0 corresponds to the first
entry in mbsfn-ArealnfoList within SystemInformationBlockTypel3, value 1 corresponds to the second entry in this list
and so on.
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- MBMSiInterestindication

The MBMS nterestindication message is used to inform E-UTRAN that the UE isreceiving/ interested to receive or no
longer receiving/ interested to receive MBM S viaan MRB.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

MBMSiInterestindication message

-- ASNLSTART
MBMSI nt erest | ndi cation-rl1l ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {
interestlndication-rl1l MBMBI nt er est | ndi cati on-r11-1 Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Extensi onsFuture SEQUENCE {}
}
}
MBMSI nt er est | ndi cation-r11-1Es ::= SEQUENCE {
nbns- FreqlLi st-r11 Carrier FreqgLi st MBMS-1 11 OPTI ONAL,
mbrs-Priority-ril ENUMERATED {tr ue} OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLISTOP

MBMSinterestindication field descriptions

mbms-FreqList

List of MBMS frequencies on which the UE is receiving or interested to receive MBMS via an MRB.

mbms-Priority

Indicates whether the UE prioritises MBMS reception above unicast reception. The field is present (i.e. value true), if
the UE prioritises reception of all listed MBMS frequencies above reception of any of the unicast bearers. Otherwise
the field is absent.

— MBSFNAreaConfiguration

The MBSFNAreaConfiguration message contains the MBM S control information applicable for an MBSFN area. E-
UTRAN configures an MCCH for each MBSFN areai.e.