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1 Introduction 
In this document, we discuss the need for additional messages for RRC connection control such as 

· RRC CONNECTION SETUP COMPLETE

· RRC CONNECTION RELEASE

· RRC CONNECTION REJECT.
Several options are considered and we would like RAN2 to make a decision so as to finalise this subject.
A matching Text Proposal for 36.331 is included at the end of the document.
2 Considerations for RRC connection setup

In principle, the RRC connection setup is normally performed to transfer a NAS message, e.g. attach request, service request, so the RRC connection setup should look like the figure below:
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Figure 1: RRC connection setup (no complete message)
While the eNB could expect the UPLINK INFORMATION TRANSFER message as a confirmation for the eNB that the RRC CONNECTION SETUP was properly received and executed, we see the following issues:

· the UPLINK INFORMATION TRANSFER message can be segmented, so RRC layer in the eNB need to leave some delay before assuming a failure
· in certain cases, e.g. MBMS, no NAS message is transferred and eNB may directly want to allocate feedback channels for MBMS

Transferring a short RRC CONNECTION SETUP COMPLETE message is a good way to handle all cases in a common way, and the NAS message can be transmitted in the next TTI.
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Figure 2: RRC connection setup (with complete message)
Proposal 1: A short RRC CONNECTION SETUP COMPLETE message is transmitted on SRB1 in response to RRC CONNECTION SETUP MESSAGE. UE can proceed with other transmissions as soon as this message is submitted to lower layers.
3 Considerations for RRC connection release
The E-UTRAN releases the RRC connection to release all the bearers for the UE including user plane and signalling radio bearers. Also, at RRC connection release, the eNB can signal redirection information or UE-specific priorities for idle mode cell reselection.
Two options can be seen in terms of signalling message:
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Figure 3: RRC connection release, using specific message
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Figure 4: RRC connection release, using reconfiguration procedure

We don’t see any problem with either option but
· RRC connection reconfiguration procedure already includes several IEs and none of them is useful at release

· Redirection info / idle mode control information are not useful in normal RRC connection reconfiguration

· the handling of RRC CONNECTION RELEASE would be very straightforward to specify and implement

Proposal 2: We propose to use a specific RRC connection release message, with no complete message.
4 Considerations for RRC connection reject

In UMTS, the UTRAN can reject the RRC connection establishment due to temporary problems (e.g. congestion), or according to preferences for certain services (e.g. speech calls to GSM), and the UE is requested to wait or redirected to another UTRA carrier or to GSM.

4.1 Redirection procedure

For LTE, it was agreed that

1. redirection shall be supported

2. no UE capability information is included in RRC CONNECTION REQUEST message

3. UE Radio Access Capabilities are stored in the MME

4. in reply to initial UE message transfer from NAS to  AS, eNB receives UE Radio Access Capabilities

Assuming RAN2 sticks to these decisions, the redirection decision can be situated using the figure below.
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Figure 5: Redirection decision in E-UTRAN
From this diagram, we can see that redirection is not performed using RRC CONNECTION REJECT message. Redirection may be decided using UE capabilities and the information of the requested bearer
4.2 Congestion

For LTE, new mechanisms are defined compared with UMTS:

· statistical access barring

· service-specific access baring

While these mechanisms were initially defined for emergency situations, their flexibility allows networks to avoid congestion situations in a more efficient way than queuing requests.

4.3 Errors

In case an error occurs, either because the UE sent an incorrect message, or because the eNB is not able to understand a message, a RRC CONNECTION REJECT message could be sent to the UE. However, we don’t see much benefits in standardising such a mechanism, as it would apply only to incorrect UE or network implementations so no connection can be established.
Proposal 3: No RRC CONNECTION REJECT message is specified. 
5 Conclusion
It is proposed that RAN2 discusses the considerations listed in this contribution.

We analyse the need for additional RRC connection control messages and propose that:

1. a RRC CONNECTION SETUP COMPLETE message is specified

2. a RRC CONNECTION RELEASE message is specified (but no need for RELEASE COMPLETE)

3. no RRC CONNECTION REJECT message is specified.

Also, a TP is provided below and may be used as baseline for 36.331 if the proposals in this document are agreeable for RAN2.
References
[1] 3GPP TS 36.331 v1.0.0 “RRC Specification (Release 8)”, Nov 2007.
----------------------------------- Text Proposal to TS 36.331 ---------------------------------------

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.
[…]
5.2.5 RRC connection reconfiguration (-/ complete/ failure)

[…]
5.2.5.1 General

The purpose of this procedure is to modify an RRC connection. 
[…]
5.2.3
RRC connection establishment



[image: image7.emf] 

RRC CONNECTION  SETUP COMPLETE  

RRC  CONNECTION  SETUP  

RRC  CONNECTION  REQUEST  

UE   EUTRAN  


Figure 5.2.3-1: RRC connection establishment, successful

Editors note
It is FFS if an RRC connection setup complete is needed i.e. the subsequent UL information transfer could implicitly confirm the setup. Alternatively, it could be included in the RRC connection setup complete.

[…]

5.2.3.4
Reception of the RRC CONNECTION SETUP by the UE

The UE shall:

1>
If the IE "Initial UE identity" is the same as the one the UE included in the RRC CONNECTION REQUEST message:

2> stop timer T300;

2> ignore information related to radio bearers others than SRB 1, should this be included in the RRC CONNECTION SETUP message;

2> If SRB 1 is established as a result of the RRC CONNECTION SETUP: (successful establishment):

3>
If stored, discard the Inter-frequency priority information and the Inter-RAT priority information;

3>
stop timer T320, if running;
3>
set the contents of RRC CONNECTION SETUP COMPLETE message as follows:

4>
Tbs
3> submit the RRC CONNECTION RECONFIGURATION COMPLETE message to lower layers for transmission;
3>
Enter RRC_CONNECTED state.

2> else (connection establishment failure):


3> Resume acting on PAGING messages;

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

NOTE 1:
The details of how the signalling radio bearer configuration is signalled are FFS i.e. the use of default/ pre-defined configurations is not precluded.

1>
else (another UE is addressed):

2> perform the RRC connection request retry procedure as specified in 5.2.3.6;

5.2.x RRC connection release
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Figure 5.2.x-1: RRC connection release, successful

5.2.x.1 General

The purpose of this procedure is to release an RRC connection including all radio bearers and all signalling radio bearers between the UE and the E-UTRAN.
5.2.x.2 Initiation

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

5.2.x.3 Reception of the RRC CONNECTION RELEASE by the UE

The UE shall:
1>
release all its radio resources; and

1>
indicate the release of the established signalling connection and established EPS bearers (as stored in the variable ESTABLISHED_EPS_BEARERS (FFS)) to upper layers; and

1>
clear the variable ESTABLISHED_ EPS_BEARERS (FFS);

1>
pass the value of the IE "Release cause" received in the RRC CONNECTION RELEASE message to upper layers;
1> if the IE "Idle mode mobility control information" is present, the UE shall utilise this information for subsequent cell reselections after moving to RRC_IDLE i.e. attempt to camp on a suitable cell on the indicated E-UTRA carrier included in the RRC CONNECTION RELEASE message as specified in TS 36.304 [x]
1> enter idle mode;
1> and the procedure ends.
6.2
 RRC messages
[…]

6.2.6 RRC CONNECTION RECONFIGURATION
Command to establish/ modify an RRC connection, covering UE and network identification, radio bearer configuration, measurement configuration, security configuration, 


Signalling radio bearer: SRB 1 or SRB 2 (FFS)


RLC-SAP: AM or UM


Logical channel: DCCH


Direction: E-UTRAN -> UE

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Transaction identifier
	MP
	
	Integer [0..3]
	
	

	Measurement configuration
	OP
	
	<ref>
	
	

	Mobility control information
	OP
	
	<ref>
	
	

	NAS dedicated information
	OP
	
	<ref>
	
	

	Radio resource configuration
	OP
	
	<ref>
	
	

	Security configuration
	OP
	
	<ref>
	
	

	UE related information
	OP
	
	<ref>
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


[…]

6.2.x RRC CONNECTION SETUP COMPLETE
Description: Response to confirm establishment of the RRC connection

Signalling radio bearer: SRB 1 


RLC-SAP: AM

Logical channel: DCCH 


Direction: UE -> E-UTRAN
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Transaction identifier
	MP
	
	<ref>
	
	

	Access Stratum Release Indicator
	MP
	
	<ref>
	FFS
	


6.2.x RRC CONNECTION RELEASE

Description: Command to release the RRC connection


Signalling radio bearer: SRB 1 or SRB 2 (FFS)


RLC-SAP: AM or UM (FFS)


Logical channel: DCCH


Direction: E-UTRAN -> UE

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Transaction identifier
	MP
	
	<ref>
	
	

	Initial UE identity
	MP
	
	<ref>
	
	

	Idle mode mobility control information
	MP
	
	<ref>
	
	

	Release cause
	MP
	
	<ref>
	
	


----------------------------------- End Text Proposal to TS 36.331 ---------------------------------------
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