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1. Introduction

This paper discusses about the need of NAS timer for CS Fallback. At First, this paper reviews how NAS timer works in CSFB initiation sequence.  Next, this paper proposes text to include the NAS timer for CSFB.
2. NAS timers in CSFB sequence
2.1) Mobile Originating Call

Figure.1 shows the CSFB normal sequence for Mobile Originating call.

As you can see in the figure, there is a point where no NAS timer covers.
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Figure.1 CSFB initiation sequence(Mobile Originating Call)
CS Fallback behavior consists of NAS signaling in LTE and AS Handover and NAS signaling in UMTS/GSM. In the current specification, no NAS level timer runs during AS Handover. In addition to that, no NAS level timer exists between AS Handover complete and CM Service request from NAS layer.

2.2) Mobile Terminating Call

Figure.2 shows the CSFB normal sequence for Mobile Terminating call.

As you can see in the figure, there is a point where no NAS timer covers.
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Figure.2 CSFB initiation sequence(Mobile Terminating Call)
CS Fallback behavior consists of NAS signaling in LTE and AS Handover and NAS signaling in UMTS/GSM. In the current specification, no NAS level timer runs during AS Handover. In addition to that, no NAS level timer exists between AS Handover complete and paging response from NAS layer.  Similar problem should exist in the case where target GERAN access does not support PS Handover.

Problem:

Since there is no timer defined in NAS layer between “Mobility From EUTRA Command (HO)” and “Handover To UTRAN Complete”, NAS layer in the UE waits until handover procedure is finished.  There was a discussion in the last CT1 meeting that PS Handover indication will come from AS layer if the procedure is failed.  However, there is a possibility NAS does not receive the indication from AS due to e.g. AS layer failure, signal lost.  In such case, NAS layer in the UE waits forever.   Similar problem should exist in the case where target GERAN access does not support PS Handover.
3. Proposal
Considering above mentioned problem, it is necessary to introduce a MM timer for CSFB.  This NAS timer is used to detect problem during PS Handover for CSFB.
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Figure.3 NAS timer for CSFB
Fgure.3 shows the outline of CSFB timer and shows how it works when applied in CSFB Mobile Originating Call case.
The timer shall:

· be started when sending Service request with CSFB indicator.

· be stopped when CM Service request is sent.

And with expiry, NAS aborts the CSFB procedure.
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Figure.4 NAS timer for CSFB when applied in CSFB MT call sequence
Fgure.4 shows how the timer works in Mobile Terminating Call case.
The timer shall:

· be started when MM sublayer requests EMM sublayer to send Service request with CSFB indicator.

· be stopped when Paging response is sent.

And with expiry, NAS aborts the CSFB procedure.
In addition to above, we have to consider PS Handover/NACC failure case.  When PS Handover/NACC failed, AS layer indicates PS Handover/NACC failure to NAS layer. Upon reception of this indication from AS, NAS stops CSFB timer T32xx and abort procedure. 

Table.1 summarizes the behavior of newly introduced CSFB timer T32xx. 

Table.1 The summary of CSFB timer T32xx
	
	NORMAL START
	NORMAL STOP
	On Expiry

	Mobile Originating Call
	- MM sublayer requests EMM sublayer to send Service request with CSFB indicator
	- CM Service Request sent

- Indication of PS handover/NACC Failure from AS layer
	-Abort procedure

	Mobile Terminating Call
	- MM sublayer requests EMM sublayer to send Service request with CSFB indicator
	- Paging response is sent
- Indication of PS handover/NACC Failure from AS layer
	- Abort procedure


4. Conclusion
It is proposed CT1 to agree on the CR (C1-083661), which proposes the addition of CSFB timer. 
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NOTE1:T3417 also stops when “Bearers have been set up” or “SERVICE REJECT received” 


NOTE2: If the UE obtains LA information of the new cell (e.g. based on the system information or redirection info) and the LA of the new cell is different from the one stored in the UE, it performs a Location Area Update.





NOTE1:T3417 also stops when “Bearers have been set up” or  “SERVICE REJECT received” 











