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Abstract of the contribution: This contribution discusses the issue of SRVCC during alerting phase for the incoming call and proposes to document yet another possibility for the timing of the incoming call response.
Discussion
Document S2-097105 submitted at SA2#76 describes the existing solution which was approved for inclusion into TS 23.237 (Rel-10). 
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Fig.1: Existing Solution in TS 23.237 for SRVCC in Alerting Phase
The current proposal only partially cover the problem of SRVCC during alerting phase for incoming calls, since it only covers the case that the UE responds to the incoming call after it has moved to the CS domain.
Nevertheless the UE may answer the call during the SRVCC procedure and prior to the handover to CS, then the UE will move to a session-established state. When the MSC-S receives state information from the SCC AS, it moves to an N7 alerting state, but there is now no trigger from the UE to move the MSC into N10 Active State, so although the radio bearers are allocated, the MSC-S cannot serve the user plane of the UE.
As described above, consider the time-line of the race condition caused when the user answers the call before the handover to CS:


[image: image2.emf]UE MSC Server I/S-CSCF

2. INVITE

3. Ringing

5. INVITE (STN-SR, SDP-MGW)

9. State info: UE alerting

SCC AS

1. INVITE

4. Ringing

6. INVITE (STN-SR, SDP-MGW)

7. Remote leg 

update

10. MSC moves to 

state N7 -Call 

received state

10b. UE moved to 

2G/3G CS, continue 

in Ringing, moved to 

state U7

8. State info: UE alerting

200OK


Fig.2: 24.008 FSM in UE and MSC-S, and SIP FSM in SCC AS all out of sync

1. UE is alerting phase when the call is to be transferred 

· UE will have a dedicated bearer (QCI=1) allocated in the source system if preconditions are used at this stage.
· UE will have two EPS bearers at the time: #1 non-GBR signalling , #2 GBR (QCI=1) for voice

· eNB/NB will send “Handover required” to MME/SGSN with “SRVCC HO Indicator” (due to existence of QCI=1 bearer)
· MME/SGSN will trigger Sv (PS-CS) to MSC-S (define in TS 29.280 [7])

· MSC-S will trigger session transfer

2. UE answers the call by sending 200OK
3. Handover is executed to UTRAN/GERAN

4. eNB/NB allocates two bearers

· #1: CS bearer corresponding to transparent container passed for GBR QCI=1

· #2: PS bearer corresponding to transparent container passed for non-GBR signalling

	Status of elements involved in race condition analyses

	UE
	MSC-S
	SCC AS
	Remote end

	· SIP dialog is in “completed” state (RFC3261 [8] terminology for established).

· SRVCC is successfully executed.

· Radio bearer is allocated.
	· MSC-S is in N7 (alerting phase).

· It cannot serve the user plane of the UE.
	· Transferred alerting state to MSC-S (provisional response).

· Received final response from UE (callee)

· Updates remote end?
	· Received final response?


In order to alleviate the problem described above (where the UE answers the call when still in PS), it is proposed that the status info from the SCC AS to the MSC to be dynamic and to be possible to be sent also in the case of final confirmation that the user has answered the call.

This will make the flow as follows for the case that the user answers in the PS domain:
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Fig.3: Status info is sent for the confirmed state to synchronise the MSC

On receipt of the 200-OK from the UE (if the UE answered before the handover occurred), the SCC AS sends another status info message with the “confirmed” state. The MSC maps the SIP FSM state of “confirmed” to the N10 call active state in the CS state machine. 

The 24.008 [3] FSM in the UE and the MSC are now synchronized with the SIP state machine in the SCC AS.

Proposal  

It is proposed to document in TS 23.237:

· the case where the user answers the incoming call in the PS domain and indicate that the Status Info message in this case also indicate the confirmation that the call is answered.

· that the Session State information should be delivered in a dynamic fashion during the alerting phase to allow for support of the case mentioned above.
The proposal is reflected in CR S2-100315
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SA WG2 TD


_1324459088.vsd
Drag the side handles to change the width of the text block.


Drag the side handles to change the width of the text block.


Drag the side handles to change the width of the text block.


Enter Text



_1321910484.vsd
UE


SCC AS


MSC Server


I/S-CSCF


6. INVITE (STN-SR, SDP-MGW)


8. State info: UE alerting


2. INVITE


3. Ringing


5. INVITE (STN-SR, SDP-MGW)


9. State info: UE alerting


1. INVITE


10b. UE moved to 2G/3G CS, continue in Ringing, moved to state U7


10. MSC moves to state N7 -Call received state


4. Ringing


7. Remote leg update


200OK



