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1. Introduction

In the RAN2 RRC adhoc the introduction of the section for NAS abortion of RRC connection establishment was agreed.

This means that the RRC layer does not employ any means to supervise the RRC Connection Request re-transmissions due to received RRC Connection Reject messages. Instead the RRC layer relies on the NAS layer eventually aborts the RRC connection establishment procedure.
It was thought during the discussion that it would be worthwhile to look at further details of this procedure involving AS and NAS behaviours in a single look. This document tries to summarize expected protocol behaviour looking at both NAS [1] and RRC behaviour. 

2. Discussion
2.1. NAS timers
The following table is an extract from [1], with the focus being Attach, Tracking Area Update, Service Request and Detach procedures. Note that the wait time in RRC is currently defined to be INTEGER (1..16) (seconds).
	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	T3410
	15s
	EMM-REGISTERED-INITIATED
	ATTACH REQUEST sent
	ATTACH ACCEPT received

ATTACH REJECT received
	(The UE shall abort the attach procedure. The NAS signalling connection shall be released locally.)

Start T3411

	T3411
	10s
	EMM-REGISTERED-INITIATED

EMM-TRACKING-AREA-UPDATING-INITIATED
	At attach failure due to lower layer failure, T3410 timeout or attach rejected with other causes than those treated in subclause 5.5.1.5.

At tracking area updating failure due to lower layer failure, T3430 timeout or TAU rejected with other causes than those treated in subclause 5.5.3.5.
	ATTACH REQUEST sent

TRACKING AREA UPDATE REQUEST sent
	Retransmission of the ATTACH REQUEST or TRACKING AREA UPDATE REQUEST

	T3417
	5s
	EMM-SERVICE-REQUEST-INITIATED
	SERVICE REQUEST sent
	NAS Security mode control procedure is completed

Bearers have been set up

SERVICE REJECT received
	Abort the procedure

	T3421
	15s
	EMM-DEREGISTERED-INITIATED
	DETACH REQUEST sent
	DETACH ACCEPT received
	(On the first four expiries of the timer, the UE shall retransmit the DETACH REQUEST message and shall reset and restart timer T3421. On the fifth expiry of timer T3421, the detach procedure shall be aborted and the UE shall change to state EMM-DEREGISTERED.)
Retransmission of DETACH REQUEST

	T3430
	15s
	EMM-TRACKING-AREA-UPDATING-INITIATED
	TRACKING AREA UPDATE REQUEST sent
	TRACKING AREA UPDATE ACCEPT received

TRACKING AREA UPDATE REJECT received
	(The UE shall abort the procedure. The NAS signalling connection shall be released locally.)

Start T3411


Figure-1: NAS timers and related behaviours
It can be seen from the above that NAS retransmission happens for Attach Request and Tracking Area Update. The pre-re-transmission “back-off” timer is started only after the corresponding procedure is aborted. This behaviour is shown in the figure below. It should be noted that in this model the RRC connection establishment procedure for the NAS re-transmission is a separate procedure from RRC point of view. A conclusion that can be drawn from this analysis is that RRC protocol does not have to take into account NAS retransmission while T302 (wait time).
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Figure-2: NAS-AS interactions in case of NAS abort (Attach, TAU)
One issue is the Detach procedure in which NAS can initiate the retransmit the same message without aborting the previous connection establishment procedure. It is not clear in the specification how the RRC should handle another request for NAS message transmission from the NAS layer. 
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Figure-3: NAS-AS interactions in case of NAS re-transmission (Detach)
There are two possible solutions to address this issue.

1. RRC ignores another NAS message retransmission during wait time

2. NAS first aborts connection establishment procedure and utilizes a “back-off” timer (similarly to Attach and TAU procedures)
Proposal 1:
To agree on one of the listed solutions

Proposal 2:
To send an LS to CT1 if the solution 2 above is preferred by the group
2.2. Emergency call

Another issue discussed in the RRC adhoc was initiation of an emergency call while T302 is running for the previous connection establishment for a non-emergency purpose.

With the current RRC connection establishment model it is necessary that the previous connection establishment procedure is aborted before RRC receives another request for the connection setup for an emergency call. Although it is our view that smart implementation should do this, it would be worthwhile to quickly check with CT1 for their understanding and inform them the existence of RRC function “wait time”.
It is our view that expected protocol model needs to be understood, even if the emergency call is not supported in release-8.

Proposal 3:
To send an LS to CT1 informing the function of wait time and indicating that any preceding connection establishment procedure should be aborted before initiation of an emergency call
3. Conclusion
In this document we discussed some issues regarding AS-NAS interaction during RRC connection establishment procedure. The following proposals are made as a result of the analysis in this document.
Proposal 1:
To agree on one of the listed solutions

1. RRC ignores another NAS message retransmission during wait time

2. NAS first aborts connection establishment procedure and utilizes a “back-off” timer (similarly to Attach and TAU procedures)

Proposal 2:
To send an LS to CT1 if the solution 2 above is preferred by the group
Proposal 3:
To send an LS to CT1 informing the function of wait time and indicating that any preceding connection establishment procedure should be aborted before initiation of a separate emergency call
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