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Foreword

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

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

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

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

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

1
Scope

The present document specifies the Radio Resource Control protocol for the UE-eUTRAN radio interface.

The scope of the present document also includes (FFS):
-
the radio related information transported in a transparent container between source eNB and target eNB upon inter eNB handover;

-
the radio related information transported in a transparent container between a source or target eNB and another system upon inter RAT handover.
2
References

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

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

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

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

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

[2]
3GPP TS nn.nnn: "Radio Interface Protocol Architecture".

[3]
3GPP TS nn.nnn: "Services provided by the physical layer ".

[4]
3GPP TS nn.nnn: "UE Procedures in Idle Mode".
[5]
3GPP TS nn.nnn "UE Radio Access Capabilities".

[6]
3GPP TS nn.nnn: "Medium Access Control (MAC) protocol specification".

[7]
3GPP TS nn.nnn: "Radio Link Control (RLC) protocol specification".

[8]
3GPP TS nn.nnn: "Packet Data Convergence Protocol (PDCP) Specification".

3
Definitions, symbols and abbreviations

3.1
Definitions

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

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] 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 [x].
Abbreviation format

<ACRONYM>
<Explanation>

4
General

Covering RRC Functions, services provided to upper layers, services expected from lower layers and an overview of RRC States and State Transitions including GSM

4.1
Introduction

This specification is organised as follows:

-
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 a tabular format;

-
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.

4.2
Architecture

4.2.1
UE states and state transitions including inter RAT
A UE is in RRC_CONNECTED when an RRC connection has been established. If this is not the case i.e. no RRC connection is established, the UE is in RRC_IDLE state. The RRC states can further be characterised as follows:

-
RRC_IDLE:

-
Transfer of broadcast/ multicast data to UE;
-
A UE specific DRX may be configured by upper layers.
-
UE controlled mobility;

-
The UE:

-
Monitors a Paging channel to detect incoming calls;

-
Performs cell (re-)selection;

-
Acquires system information.
-
RRC_CONNECTED:

-
Transfer of data to/from UE. At lower layers, the UE:

-
May be configured with a UE specific DRX/ DTX.
-
Network controlled mobility i.e. handover;

- 
The UE:

-
Monitors control channels associated with the shared data channel to determine if data is scheduled for it;

-
Provides channel quality and feedback information;

-
Performs neighbouring cell measurements.

NOTE:
In addition, during connection establishment, the UE temporarily is in a transient intermediate state.

The following figure not only provides an overview of the RRC states in E-UTRA, but also the mobility support between E-UTRAN, UTRAN and GERAN.
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Figure 4.2: E-UTRA states and inter RAT mobility procedures
The transition from UTRA CELL_FACH to E-UTRA RRC_IDLE is supported (e.g. following radio link failure); this transition is not supported in the other direction. 
The mobility procedure used between E-UTRA RRC_CONNECTED and UTRA is FFS i.e. whether handover or cell change order is used. The mobility between E-UTRA RRC_CONNECTED and GERAN is FFS. The mobility between E-UTRA and non-3GPP systems is FFS.
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. E-UTRA configures two SRBs for UEs in RRC_CONNECTED i.e. a low and a high priority SRB. The mapping of RRC and NAS messages to SRBs is FFS. 

NAS messages may be concatenated to some of the RRC messages e.g. RRC CONNECTION REQUEST. In addition to the integrity protection and ciphering performed by NAS, NAS messages are integrity protected by RRC and ciphered by PDCP. No RRC integrity protection is applied for RRC messages only including a NAS message.
4.3
Services
4.3.1
Services provided to upper layers

The RRC protocol offers the following services to upper layers:

-
Broadcast of general control information;

-
Notification of UEs in RRC_IDLE e.g. about a terminating call, start of an MBMS session;

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

4.3.2
Services expected from lower layers

Editors note
A reference may be included to the stage 2/ the Radio Interface protocol architecture rather than duplicating the description of the services expected from RLC (e.g. the RLC modes), the MAC (e.g. the logical channels used) and the physical layer (e.g. the transport channels used).
4.4
Functions

The RRC protocol includes the following main functions:

-
Broadcast of system information:

-
AS and NAS.

-
Paging;

-
Radio connection control:

-
Assignment/ modification of temporary UE identity (C-RNTI);

-
Establishment/ modification/ release of signalling RBs (low and high priority SRB).

-
Radio connection mobility (handover) including;

-
Transfer of RRC context information;

-
Intra-frequency, inter-frequency and inter- RAT.

-
Cell (re-) selection control:

-
Neighbouring cell information (carrier frequencies and identity of specific cells, FFS);

-
Indication of cell (re-)selection parameters;

-
Intra-frequency, inter-frequency and inter- RAT.

-
Measurement configuration control and reporting:

-
Establishment/ modification/ release of measurements (e.g. Intra-frequency, inter-frequency and inter- RAT mobility, Quality, UE internal, Positioning);

-
Configuration of measurement gaps;

-
Measurement reporting.

-
Security management:

-
(Configuration of) AS integrity protection (CP) and AS ciphering (CP, UP).
-
Radio configuration control including

-
Establishment/ modification/ release of user plane (ptp) RBs including ARQ configuration

-
Assignment/ modification of HARQ configuration

-
Assignment/ modification of DRX configuration including initial as well as other values the UE may step through autonomously

-
QoS control:

-
Configuration of semi-persistent allocations for the first HARQ transmissions in DL, covering a limited set of possible resources (blindly decoded by the UE)
-

Assignment/ modification of parameters for UL rate control in the UE i.e allocation of a priority and a prioritised bit rate (PBR) for each RB

-
Transfer of dedicated NAS information;

-
Multicast/ broadcast:

-
Notification of service/ session start;

-
Indication of available services;

-
Establishment/ modification/ release of ptm RBs.

-
Other:

-

Indication of access restrictions;

-
Recovery from out of service;

-
UE capability transfer;

-

Support for E-UTRAN sharing (multiple PLMN identities);
-
Generic protocol error handling.
-
Items for further study:

•
Sub-state control (e.g. UL synchronized, FFS);

•
Support of self-configuration and self-optimisation (UE involvement FFS);

NOTE

Random access is specified entirely in the MAC i.e. including initial power estimation, access control.

5
Procedures
Covering all procedures applicable for the UE, including procedure interactions and generic error handling
Editors note
Some further discussion regarding the structure/ organisation of the procedural and the message and information element specification is desirable.
5.1
General

5.2
High level procedures

Editors note
The structure of this section is an initial starting point that may further evolve during the specification process.

5.2.1
Acquisition of system information

5.2.2
Paging

5.2.3
Radio connection request

5.2.4
RRC connection change (command/ complete/ failure)
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Figure 5.2.4-1: RRC connection change, successful

Covering all procedures applicable for the UE, including procedure interactions and generic error handling

5.2.4.1
General

The purpose of this procedure is to establish, modify or release an RRC connection.

5.2.4.2
Initiation

5.2.4.2
Reception of the RRC CONNECTION CHANGE COMMAND by the UE

If the RRC CONNECTION CHANGE COMMAND message includes the IE NAS dedicated information, the UE shall perform the NAS dedicated downlink information transfer procedure;

If the RRC CONNECTION CHANGE COMMAND message includes the IE Radio resource configuration, the UE shall perform the Radio resource configuration procedure; 

If the RRC CONNECTION CHANGE COMMAND message includes the IE Security configuration, the UE shall perform the Security configuration procedure;
If the RRC CONNECTION CHANGE COMMAND message includes the IE Measurement configuration (FFS), the UE shall perform the Measurement configuration procedure;

If the RRC CONNECTION CHANGE COMMAND message includes the IE eNB relocation information, the UE shall perform the Handover procedure;

<Interactions between elementary procedures, if any>.

5.2.4.3
Reception of the RRC CONNECTION CHANGE COMPLETE by the E-UTRAN’

5.2.5
Measurement reporting

5.2.6
Handover to LTE

5.2.7
DL direct transfer

5.2.8
UL direct transfer

5.3
Elementary procedures

5.3.1
Radio resource configuration

5.3.2
Security configuration

5.3.3
Measurement configuration

5.3.4
Handover

Editors note
This elementary procedure covers aspects specifically related to eNB re-location.

5.3.5
NAS dedicated downlink information transfer

5.4
Procedure interactions

5.5
General procedures

5.6
Generic actions on receipt and absence of an information element

5.7
Generic error handling

6
Protocol data units, formats and parameters
Covering all messages and information elements applicable for the UE

Editors note
Some further discussion regarding the structure/ organisation of the procedural and the message and information element specification is desirable
6.1
General

6.2
RRC messages

NOTE:
The messages included in this section reflect the current status of the discussions. Additional messages may be included at a later stage.

It is FFS whether or not the following messages should be introduced:

CONTENTION RESOLUTION (The need to introduce a message specific for contention resolution is FFS)

MEASUREMENT CONTROL (The need to introduce a separate message to establish, modify or release only the measurement configuration is FFS)

SECURITY MODE CONTROL (The need to introduce a separate message to establish or modify only the security configuration is FFS))

UE CAPABILITY INFORMATION COMPACT (The need to introduce a message including a size optimised/ reduced version of the UE capabilities is FFS)

6.2.1
DL INFORMATION TRANSFER

Downlink transfer of dedicated NAS information


RLC-SAP: AM


Logical channel: DCCH


Direction: E-UTRAN -> UE

High level message contents:

- NAS dedicated information

6.2.2
HANDOVER TO LTE COMMAND

Size optimised version of RRC CONNECTION CHANGE COMMAND


RLC-SAP: N/A (Sent through a different RAT)


Logical channel: N/A (Sent through a different RAT)


Direction: E-UTRAN -> UE

High level message contents:

- Radio resource configuration

- Security configuration

- Measurement configuration

6.2.3
MEASUREMENT REPORT

Indication of measurement results


RLC-SAP: AM or UM


Logical channel: DCCH


Direction: UE -> E-UTRAN

High level message contents:

- Measured results

6.2.4
PAGING

Notification of one or more UEs


RLC-SAP: TM


Logical channel: PCCH


Direction: E-UTRAN -> UE

High level message contents:

- Paging records

6.2.5
RRC CONNECTION CHANGE COMMAND

Command to establish/ modify/ release radio connection, covering UE and network identification, radio bearer configuration, measurement configuration, security configuration, 


RLC-SAP: AM


Logical channel: DCCH


Direction: E-UTRAN -> UE

High level message contents:

- NAS dedicated information

- Radio resource configuration

- Security configuration 

- Measurement configuration (FFS)

- eNB relocation information

- UE capability request (FFS)

6.2.6
RRC CONNECTION CHANGE COMPLETE

Description: confirmation of the (partially) successful completion of a connection change command


RLC-SAP: AM


Logical channel: DCCH


Direction: UE -> E-UTRAN

High level message contents:

- UE radio capabilities (FFS)

6.2.7
RRC CONNECTION REQUEST

Description: Request to establish a radio connection, aiming to trigger RRC CONNECTION CHANGE COMMAND. May include measurement results


RLC-SAP: TM


Logical channel: CCCH


Direction: UE -> E-UTRAN

High level message contents:

- Initial UE identity

- Selected PLMN identity

- NAS integrity check information

- UE radio capabilities (FFS)

6.2.8
SYSTEM INFORMATION BLOCK

Description: broadcast message


RLC-SAP: TM, UM (FFS)


Logical channel: BCCH


Direction: E-UTRAN -> UE

High level message contents:

<Depending on SIB type>

6.2.9
UL INFORMATION TRANSFER

Description: UL transfer of dedicated NAS information


RLC-SAP: AM


Logical channel: DCCH


Direction: UE -> E-UTRAN

High level message contents:

- NAS dedicated information

6.3
RRC information elements

Editors note
Initially only the high level information elements are to be covered

NOTE:
The information elements included in this section is incomplete. Additional information elements will be included at a later stage. Furthermore, the actual grouping of information is still FFS.

6.3.1
eNB relocation information

Covering information specific to eNB relocation (FFS) .

Editors note
The actual information related to change of measurement configuration upon eNB relocation is covered by the ‘Measurement configuration’. Likewise for the radio resource configuration, security configuration and so on.. This goup of information may be limited to information used to indicate that a change of eNB has occurred

6.3.2
Measurement configuration

Covering Intra-frequency, inter-frequency and inter- RAT mobility, Quality, Traffic volume, UE internal and Positioning measurements as well as configuration of measurement gaps.

6.3.3
Measured results

Covering measured results for Intra-frequency, inter-frequency and inter- RAT mobility, Quality, Traffic volume, UE internal and Positioning measurements

6.3.4
NAS common information

Covering common NAS information (broadcast via system information)

6.3.5
NAS dedicated information

Covering UE specific NAS information (transferred via dedicated signalling)

6.3.6
Paging records

Covering the list of paging records

6.3.7
Radio resource configuration (incl. QoS)

Covering e.g.RRC sub-state (FFS), (ptp) RBs (low and high priority SRBs as well as UP including ARQ configuration, allocation of a priority and a prioritised bit rate (PBR) for each RB, HARQ configuration, semi-persistent allocations for the first HARQ transmissions in DL, DRX configuration (initial and intermediate values)

6.3.8
Security configuration

Covering AS integrity protection (CP) and AS ciphering (CP, UP).

6.3.9
UE radio capabilities

Covering a.o: E-UTRA capabilities, inter RAT capabilities.

6.3.10
UE radio capability request

Covering a means by which E-UTRAN can request the UE to provide UE radio capability information

6.3.11
UE identification

Covering a.o: Cell specific temporary UE identity (C-RNTI).

7
Variables and constants

Covering timers, counters, constants and UE variables
7.1
UE variables

7.2
Counters

7.3
Timers

7.4
Constants

8
Protocol data unit abstract syntax (with ASN.1)
Including general aspects on the message transfer syntax (structure of encoded RRC messages, use of ECN – if any, messages encoded otherwise)

9
Pre-defined radio configurations (FFS)
May also cover pre-defined configurations of signalling radio bearers, common logical channels e.g. PCCH

Editors note
The need of this section is FFS

10
Radio information related interactions between network nodes (FFS)
Covering the transparent transfer of radio information between network nodes i.e. covering both the message and information element specificaton as well as the associated procedural specification e.g. error handling

Editors note
The need of this section is FFS
11
Performance requirements (FFS)

This may cover requirements regarding the duration to execute the procedures described in this specification

Editors note
These requirements could be specified elsewhere e.g. in a specification dedicated to performance requirements. Hence the need of this section is FFS
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