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1 Introduction

This paper aims to identify RRC messages for LTE as well as the high level structure of the procedural specification. In order to achieve a concise specification, the proposal is to avoid introducing several messages providing similar functionality. The contribution includes a first list of messages, which may be taken as a starting point. Furthermore, a proposal is provided for the initial structure of the procedural section of the specification. Finally, a text proposal is provided for the corresponding sections of the specification.

2 Discussion
2.1 Introduction
In general the structure & specification approach used for TS 25.331 is considered to have served its purpose well. Hence, by default it is assumed that for LTE RRC the same/ similar specification approach will be used. Nevertheless, it seems worthwhile to spend some time to asses if there are aspects that could be improved.

Procedural specification
The UMTS RRC specification includes procedural specification parts that are generally applicable (e.g. UE behaviour upon absence/ presence of an IE). Nevertheless, there is still duplication of similar requirements e.g. regarding the security related UE behaviour. Another potential improvement area is the specification of procedure interactions, which was only considered at a rather late stage of the UMTS RRC specification process.
Specific and/ or general purpose messages

At a late stage of the UMTS specification process, there have been extensive discussions about whether we should have one general purpose message or many messages optimised for specific scenarios. It is considered important to perform such an analysis at an early stage.
2.2 RRC functionality

RRC includes the following main functions (largely the same as in the current stage 2):
· Broadcast of system information

· AS and NAS

· Paging

· Radio connection control

· Assignment/ modification of temporary UE identity
· Establishment/ modification/ release of control plane (ptp) RBs
· Radio connection mobility (handover)
· Cell (re-) selection control

· Measurement configuration control and reporting
· Establishment/ modification/ release of measurements (re. Mobility, Quality, UE internal, Positioning)

· Measurement reporting

· Configuration of measurement gaps
· Security management
· AS integrity protection (CP) and AS ciphering (CP, UP)
· QoS control

· Establishment/ modification/ release of user plane (ptp) RBs
· Assignment/ modification of DRX
· Assignment/ modification of parameters for UL QoS control in the UE
· Transfer of dedicated NAS information

· Multicast/ broadcast

· Notification of service/ session start

· Indication of available services

· Establishment/ modification/ release of ptm RBs

· Other

· UE capability transfer

· Positioning assistance data transfer

· Generic protocol error handling

2.3 RRC message specification

It is generally felt that the UTRA RRC specification is very large. This is partly because UTRA RRC includes several messages providing nearly the same functionality. In order to reduce the size of the LTE RRC specification and to avoid redundancy, a number of options for reducing the number of messages are considered in this section.

Single re-configuration message
The UTRA RRC reconfiguration messages messages, RADIO BEARER SETUP, RADIO BEARER RELEASE, RADIO BEARER RECONFIGURATION, TRANSPORT CHANNEL RECONFIGURATION and PHYSICAL CHANNEL RECONFIGURATION, provide very similar functionality. It has already been agreed to evolve a single re-configuration message for UTRA. Hence, use of a single re-configuration message is considered to be part of the baseline for E-UTRA also.
Avoiding connection setup & handover command
The following UTRA messages also provide similar functionality as the reconfiguration message(s) listed in the previous:
· RRC CONNECTION SETUP: establishes the AS-configuration, except user plane RBs, from scratch i.e. no ‘delta’
· HANDOVER TO UTRAN COMMAND: establishes the AS-configuration from scratch i.e. no ‘delta’
· CELL UPDATE CONFIRM: may re-establish a radio connection
Hence one could consider using the general ‘re-configuration’ message instead of the above messages. However, a specific HANDOVER TO UTRAN COMMAND is probably needed, because of the size limitations in GSM.

Merging independent functionality
In order to reduce the idle to active transition delay, tt has been agreed to reduce the number of successive procedures by merging functionality (e.g. RAB establishment and possibly security activation). In 5 an overview is provided of the functionality (commands) assumed to be applicable for several main scenarios. This analysis suggests that besides including the security activation, one could also consider to include the measurement configuration functionality in the Reconfiguration message. 

Before concluding, it seems useful to compare more generally the combining independent functionality in one message verses the use of separate messages (that may be transmitted simultaneously). Apart from avoiding some signalling overhead (e.g. integrity, headers) there may be some differences w.r.t. the procedural specification.

In case of a combined message, the specification of the corresponding message would cover the interactions between all of the functions included in the message (e.g. for the connection request, it is clear that there is a common success/ failure for all functionality included in the message). In case separate messages are used, the interactions between these will have to be specified in a separate section. Both approaches seem equally well possible.

As mentioned before, our preference is to avoid duplication in the specification as much as possible. In case it is decided to introduce a general purpose Radio connection change command message, introduction of messages for part(s) of the functionality included in this message should be avoided as much as possible.

It should also be noted that the general purpose message is structured well, the signalling overhead should be limited. The message could have some high level grouping of optional information/ commands, in which case there will be 1 bit per optional group (e.g. UE and network identification, Radio bearer configuration, Measurement configuration, Security configuration change)
A similar analysis can be performed for the messages initiated by the UE: CELL UPDATE, MEASUREMENT REPORT, RRC CONNECTION REQUEST. In UTRA the CELL UPDATE is already used to perform a variety of different functions i.e. there is a variety of different events that can trigger the UE to initiate this message. The fulfilment of a measurement reporting condition could be considered as ‘just another’ triggering condition, especially if the UE initiated message should anyhow include measurement information.
Note
The use of a CELL UPDATE like message is still FFS in LTE. One possible use of this message is upon return in the same cell following radio link failure.

Final remarks

As mentioned in the previous, there may be reasons to adopt a specific message even though another general purpose message provides the same functionality:
· To optimise certain specific size critical messages e.g. handover to LTE
· To constrain the signalling options e.g. to disallow RB establishment during connection establishment

When a general purpose message is used it will probably be more cumbersome to specify constaints that apply in specific cases (conditions in the tabular, specific rules in the procedure specification).

Proposed messages
Based on the analysis in the previous, the following RRC messages are proposed for LTE:

	No
	Message
	Details
	Comment/ UMTS equivalents

	1
	System Information Block 1..n
	DL, BCH
	SYSTEM INFORMATION BLOCK 1..N

	2
	Paging
	DL, PCH
	PAGING TYPE 1/ 2

	3
	Radio connection request
	UL-SCH
	RRC CONNECTION REQUEST
A specific message seems needed for some scenarios considering the size constrains for the initial uplink message



	4
	Measurement report
	UL-SCH
	MEASUREMENT REPORT

Introduction of a more general purpose ‘Radio connection change request’ may still be considered



	5
	Radio connection change command
	DL-SCH
	RADIO BEARER SETUP

RADIO BEARER RELEASE
RRC CONNECTION SETUP
RRC CONNECTION RELEASE

XXXX RECONFIGURATION
Possibly also covering:

CELL UPDATE CONFIRM
HANDOVER FROM UTRAN COMMAND
MEASUREMENT CONTROL
SECURITY MODE COMMAND
UTRAN MOBILITY INFORMATION

	6
	Radio connection change complete
	UL-SCH
	RADIO BEARER SETUP COMPLETE
RADIO BEARER RELEASE COMPLETE
RRC CONNECTION COMPLETE
RRC CONNECTION COMPLETE
XXXX RECONFIGURATION COMPLETE
Possibly also covering:

HANDOVER FROM UTRAN COMPLETE

HANDOVER TO UTRAN COMPLETE

SECURITY MODE COMPLETE
UTRAN MOBILITY INFORMATION CONFIRM

	7
	Handover to LTE
	DL, other RAT
	Specific message may be needed because of the considering the size limitations in GSM
HANDOVER TO UTRAN COMMAND

	8
	UE capability information compact
	UL, other RAT
	Specific message may be needed because of the considering the size limitations in GSM
INTER RAT HANDOVER INFO

	9
	DL direct transfer
	DL-SCH
	Specific message with no AS integrity (if required)

DOWNLINK DIRECT TRANSFER

	10
	UL direct transfer
	UL-SCH
	Specific message with no AS integrity (if required)

UPLINK DIRECT TRANSFER


Note 1
For several other messages further study is recommended regarding the introduction of a specific message. A list is provided in 6 (annex).
Note 2
In the previous some messages e.g. MBMS have not (yet) been considered
Note 3
Some UTRA RRC messages are assumed not to be required in LTE: ACTIVE SET UPDATE/ COMPLETE/ FAILURE, SIGNALLING CONNECTION RELEASE/  INDICATION, URA UPDATE/ CONFIRM
Note 4
Initial access is assumed to be covered in the MAC specification

2.4 RRC procedural specification
Assuming that a procedure is used for each (related set of) message(s), the following procedures would at least need to be introduced: Acquisition of system information, Paging, Radio connection request, Radio connection change (command/ complete/ failure), ..

As mentioned in the previous, the ‘Radio connection change’ message may include several independent commands e.g. security activation. It considered better to specify the UE behaviour for each of these independent ‘command’ separately as much as possible e.g.: a separate description for Handover (intraLTE, to/from LTE), Measurement configuration, NAS information transfer, Radio resource configuration, Security configuration.
At this stage it is a little difficult to judge which organisation is most suitable for the specification of the different procedures. One can consider several structuring approaches e.g:

· Based on functionality (as in UTRA: RRC Connection Management, Radio Bearer control, RRC connection mobility, Measurement),

· Based on UE state (idle, connected)

It is proposed to determine this kind of sub-structuring after the procedural specification has evolved somewhat and to start with the following general high level structure:
1. Specific procedures

· Acquisition of system information

· Paging

· Radio connection request

· Measurement reporting

· Radio connection change (command/ complete/ failure)

· Handover (intraLTE, to/from LTE)

· Measurement configuration

· NAS information transfer

· Radio resource configuration

· Security configuration
2. Procedure interactions

3. General procedures
4. Generic actions on receipt and absence of an information element
5. Generic error handling

3 Conclusion & recommendation
In this contribution we have initiated the discussion on the messages and the procedures for the LTE RRC specification. The proposed structure is reflected in the attached update of the RRC skeleton that RAN2 is requested to endorse.

4 References
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5 Commands and scenarios (Annex)
In order to identify which combinations of commands may need to be perfomed, the following main scenarios are considered:

1. DL/ UL data to xfer (connection establishment)
2. TA change (connection establishment)

3. SAE bearer establishment

4. Intra- eNB handover

5. Inter- eNB handover
6. Handover to E-UTRA

7. Security activation upon AKA completion

8. Connection re-establishment (same cell/ eNB)
The analysis focuses on dedicated E-UTRAN control messages (some of which may be pre-ceeded by a trigger from the UE)
	Area
	Commands
	1
	2
	3
	4
	5
	6
	7
	8

	Connection management
	Assignment/ modification of temporary UE identity (RNTI)
	M
	M
	-
	M
	M
	M
	-
	O

	
	Establishment/ modification/ release of signalling RBs
	M
	M
	-
	O
	O
	M
	O
	O

	Radio resource management
	Establishment/ modification/ release of RB, TrCH and HARQ profile
	M
	-
	M
	O
	O
	M
	O
	O

	
	Assignment/ modification of parameters for UL QoS control in the UE
	M
	-
	M
	O
	O
	M
	O
	O

	
	Assignment/ modification of DRX
	O
	-
	O
	O
	O
	O
	O
	O

	Security management
	Activation of AS- integrity and/ or ciphering 
	M
	M
	-
	-
	-
	M
	M
	-

	
	Change of algorithms (note 3)
	-
	-
	-
	O
	O
	O?
	-
	-

	
	Change of keys (FFS, note 4)
	-
	-
	-
	-
	-
	-
	-
	-

	Network controlled mobility(intraF, interF, interRAT)
	Indication of target cell/ frequency/ RAT (note 5)

· With allocated resources (handover)
	O?
	O?
	-
	M
	M
	M
	-
	-

	
	Indication of target cell/ frequency/ RAT

· Without allocated resources (re-direction)
	O
	O
	-
	-
	-
	-
	-
	-

	UE controlled mobility
	Assignment of access restrictions e.g. ‘forbidden TA’ (note 6)
	-
	O
	-
	-
	-
	-
	-
	-

	Dedicated measurement control
	Establishment/ modification/ release of measurements
	O
	O
	-
	O
	O
	O
	O
	O

	
	Configuration of measurement gaps
	O
	O
	-
	O
	O
	O
	O
	O

	NAS message transfer
	Piggybacking of NAS messages
	O
	O
	O
	-
	-
	O
	O
	-

	Other
	UE capability request
	Ffs
	Ffs
	-
	Ffs
	Ffs
	Ffs
	Ffs
	Ffs

	
	UE capability information
	Ffs
	Ffs
	-
	Ffs
	Ffs
	Ffs
	Ffs
	Ffs


XY
The first ‘character’ indicates if the procedure is mandatory or optional. The second ‘character’ indicates if success of the command is decisive/ indecisive for the success of the overall procedure

Note 1
There does not seem to be a need for a ‘signalling connection establishment/ release’?
Note 2
In case of a re-establishment in the same cell after RL failure, the UE provides an ‘I’m back’ indication upon which the E-UTRAN responds by means of a RB re-configuration (i.e. signalling the delta)

Note 3
SA3 agreed that algorithm change only needs to be supported upon change of eNB. Note that the change may be to a ‘dummy’ algorithm

Note 4
SA3 has not yet agreed whether it sufficient to support a key change only upon RRC connection establishment or whether key change during an RRC connection needs to be supported
Note 5
It is still FFS if the E-UTRAN needs to indicate whether or not a change of eNB has occurred

Note 6
Assignment of access restrictions e.g. ‘forbidden TA is primarily considered to be a NAS function
6 Messages requiring further study

The use of a specific message is presently considered to be FFS for the following messages: 

ASSISTANCE DATA DELIVERY
CELL CHANGE ORDER FROM UTRAN/ FAILURE
CELL UPDATE
CELL UPDATE CONFIRM
COUNTER CHECK

COUNTER CHECK RESPONSE
HANDOVER FROM UTRAN COMMAND
HANDOVER FROM UTRAN COMPLETE

HANDOVER TO UTRAN COMPLETE

MEASUREMENT CONTROL
RRC FAILURE INFO/ RRC STATUS
SECURITY MODE COMMAND
SECURITY MODE COMPLETE
SYSTEM INFORMATION CHANGE INDICATION

UE CAPABILITY ENQUIRY
UE CAPABILITY INFORMATION
UE CAPABILITY CONFIRM
UTRAN MOBILITY INFORMATION
UTRAN MOBILITY INFORMATION CONFIRM
7 RRC services and functions (Annex)
The following has been extracted from 36.300.
7.1
Services and Functions

The main services and functions of the RRC sublayer include:

-
Broadcast of System Information related to the non-access stratum (NAS);

-
Broadcast of System Information related to the access stratum (AS);

-
Paging;

-
Establishment, maintenance and release of an RRC connection between the UE and E-UTRAN including:

-
Allocation of temporary identifiers between UE and E-UTRAN;

-
Configuration of signalling radio bearer(s) for RRC connection:

-
Low priority SRB and high priority SRB.

-
Security functions including:

-
Integrity protection for RRC messages;

-
Ciphering for RRC messages.

-
Establishment, configuration, maintenance and release of point to point Radio Bearers;

-
Mobility functions including:

-
UE measurement reporting and control of the reporting for inter-cell and inter-RAT mobility;

-
Inter-cell handover;

-
UE cell selection and reselection and control of cell selection and reselection;

-
Context transfer between eNBs.

-
Notification for MBMS services (FFS);

-
Establishment, configuration, maintenance and release of Radio Bearers for MBMS services (FFS);

-
QoS management functions;

-
UE measurement reporting and control of the reporting;

-
MBMS control (FFS);

-
NAS direct message transfer to/from NAS from/to UE.
8 RRC messages (UMTS)
Broadcast
SYSTEM INFORMATION


SYSTEM INFORMATION BLOCK 1..N

SYSTEM INFORMATION CHANGE INDICATION

Connection
PAGING TYPE 1/ 2


RRC CONNECTION REQUEST/ SETUP/ COMPLETE/ REJECT


RRC CONNECTION RELEASE/ COMPLETE

Security
COUNTER CHECK/ RESPONSE


SECURITY MODE COMMAND/ COMPLETE/ FAILURE

NAS xf
DOWNLINK/ UPLINK DIRECT TRANSFER


INITIAL DIRECT TRANSFER


SIGNALLING CONNECTION RELEASE/  INDICATION
Mobility
ACTIVE SET UPDATE/ COMPLETE/ FAILURE


CELL/ URA UPDATE/ CONFIRM


UTRAN MOBILITY INFORMATION/ CONFIRM/ FAILURE


(XXXX RECONFIGURATION/ COMPLETE/ FAILURE)


(RADIO BEARER SETUP & RELEASE/ COMPLETE/ FAILURE)

.IRAHO
CELL CHANGE ORDER FROM UTRAN/ FAILURE


HANDOVER FROM UTRAN COMMAND/ FAILURE


HANDOVER TO UTRAN COMMAND/ COMPLETE


INTER RAT HANDOVER INFO


RRC FAILURE INFO

MBMS
MBMS Access Information


MBMS Common/  Current/ Neighbouring Cell p-t-m rb Information


MBMS General Information


MBMS Modification request


MBMS Modified/ Unmodified services Information

MBMS Scheduling Information
Measure
MEASUREMENT CONTROL/ COMPLETE/ FAILURE

MEASUREMENT REPORT
RRM
PHYSICAL CHANNEL RECONFIGURATION/ COMPLETE/ FAILURE

RADIO BEARER RECONFIGURATION/ COMPLETE/ FAILURE

RADIO BEARER RELEASE/ COMPLETE/ FAILURE

RADIO BEARER SETUP/ COMPLETE/ FAILURE

TRANSPORT CHANNEL RECONFIGURATION/ COMPLETE/ FAILURE

TRANSPORT FORMAT COMBINATION CONTROL/ FAILURE
Misc
ASSISTANCE DATA DELIVERY

RRC STATUS


UE CAPABILITY ENQUIRY/ INFORMATION/ CONFIRM

TDD
PHYSICAL SHARED CHANNEL ALLOCATION


PUSCH CAPACITY REQUEST

UPLINK PHYSICAL CHANNEL CONTROL
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