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1. Introduction
In SA2#75 meeting, S2-095295 has provided an alternative of SRVCC enhancement with Voice Media Anchoring in SGW/PGW. Here we also would like to share our understanding on this alternative.
2. Discussion
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Figure 1: SRVCC handover from E-UTRAN to 2G/3G
As shown in figure1, SGW/PGW stays the anchor point of the voice media, which brings the benefits in terms of reducing SRVCC voice interruption:
(1)Before accessing 2/3G, UE receives/sends voice data via eNB. 

(2)After accessing 2/3G, UE receives/sends voice data via 2G/3G access network and Target MSC and SRVCC MSC and SGW.
(3)Remote UE can not perceive the handover due to the anchor point in SGW/PGW, so the session transfer and remote update procedures are not required.
For this solution, there are at least two issues which need to be solved:
(1)How to maintain ongoing SIP session between UE and P-CSCF? Or how does the SIP UA located in SRVCC MSC to handle the existing SIP session, which was controlled by SIPA UA located in UE1?
Our porposal is that, after IMS voice session has been established, UE1 sends UE relevant context to serving MME e.g. including SIP session context and the associated negotiated SDP. A possible way is to re-use Extended Service Request to transfer UE relevant context to MME. Also, we propose to convey overall CS setup message for purpose of avoiding impact on MSC.
When SRVCC HO occurs, the MME forwards the overall UE context to SRVCC enhanced MSC and SRVCC enhanced MSC/MGW creates the SIP UA and makes a voice encode between CS bearer and VoIP bearer based on the negotiated SDP and the CS codec.
(2)How to guarantee the voice bearer and its associated IMS signalling bearer between SRVCC MSC and SGW/PGW will not be deactivated in source side after the handover? 
SRVCC enhanced MSC sever is to act as partial SGSN to maintain the voice bearer and the associated IMS signalling. The detailed procedure is FFS.
3. High Level Call flows 

The overall procedure is described in figure 2.

5. SRVCC MSC restores SIP UA from UE and acts as SGSN to perform HO 
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Figure 2: high level call flows
Step1: Upon SIP voice session has been established, UE sends Extended Service Request with the overall CS setup message as well as UE relevant context e.g. including SIP session context and the associated negotiated SDP. Note that the Extended Service Request is for SRVCC other than CSFB and then MME does not need to send S1-AP message with CSFB indicator to eNB.
Step3: eNB sends HO Required with SRVCC indication and MME sends SRVCC PS to CS HO Request with overall CS Setup message and UE relevant context. 
Step4: Upon receiving SRVC PS to CS HO request, SRVCC MSC creates the SIP UA and SRVCC MGW makes a voice encode between CS bearer and VoIP bearer based on the negotiated SDP and the CS codec.
Step5: SRVCC MSC restores the SIP UA based on the SIP context and the bearer context received from MME, then acts as partial SGSN to perform PS HO to setup IMS session associated bearers between SRVCC MGW and SGW. 
Editors Note: the detail procedure is FFS.
Step6 to 10: Rel-8 SRVCC procedure is to be executed except the domain transfer procedure.
4. Transaction Identifier allocation and Supplementary Services
TI (transaction identifier) as specified in TS 24.007 is used by MSC and UE to release the CS voice call and perform supplementary service such as Call Waiting (CW) and Call Hold (HOLD). 

	TI flag (octet 1)
	

	 Bit
	

	 8
	

	 0
	The message is sent from the side that originates the TI 

	 1
	The message is sent to the side that originates the TI 

	
	

	
	

	 TIO (octet 1)
	

	 Bits
	

	 7 6 5
	

	 0 0 0 
	TI value 0

	 0 0 1 
	  ‑    ‑     1

	 0 1 0 
	  ‑    ‑     2

	 0 1 1 
	  ‑    ‑     3

	 1 0 0  
	  ‑    ‑     4

	 1 0 1 
	  ‑    ‑     5

	 1 1 0  
	  ‑    ‑     6

	 1 1 1 
	The TI value is given by the TIE in octet 2

	
	

	TIE  (octet 2) 
	

	Bits 7-1
	

	0000000

0000001

0000010

0000011

0000100

0000101

0000110
	Reserved.

	All other values
	The TI value is the binary representation of TIE

Where bit 7 is the most significant bit

And bit 1 is the least significant bit

	
	


Table 4-1: Transaction identifier
When we look back to Rel-8 SRVCC procedure, during the SRVCC procedure there is no chance for UE to communicate with MME/MSC before receiving Handover command since eNB triggers the overall procedure based on measurement report. Therefore, there is no way to send TI allocated by the UE to MME/MSC. Consequently, the CS call created by SRVCC procedure can not be released normally and supplementary service can not be executed either. 
Once Extended Service Request procedure is introduced, UE will be able to allocate TI and convey it to MME via Extended Service Request message and then to MSC via Sv interface. 
5. Proposal
We would like to suggest adding the depicted alternatives into TR 23.856.
The begin of the 1st change
6.x Alternative x – Voice Media Anchoring in SGW/PGW

6. x.1 Architecture Reference Model

Editor’s Note: This subclause will contain the architecture reference model for the enhanced SRVCC.
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Figure 6.x.1-1: SRVCC handover from E-UTRAN to 2G/3G
As shown in figure 6.x.1-1, SGW/PGW stays as the anchor point of the voice media, which brings the benefits in terms of reducing SRVCC voice interruption:
(1)Before accessing 2/3G, UE receives/sends voice data via eNB. 

(2)After accessing 2/3G, UE receives/sends voice data via 2G/3G access network and Target MSC and SRVCC MSC and SGW/PGW.
Editor’s Note 1: It is FFS how to transfer the SIP session to the MSC server.

Editor’s Note 2: It is FFS how to transfer the security association to the MSC server.

Editor’s Note 3: It is FFS whether the same UE IP address can be maintained for the signaling at the MSC server.

Editor’s Note 4: It is FFS how to handle non-voice sessions if the UE continues IMS session other than voice.

Editor’s Note 5: It is FFS how to handle handover for packet data.

Editor’s Note 6: What kind of functions MSC server/MGW provides is FFS.
6. X.3 Message Flows

Editor’s Note:This subclause will contain the message flows for the enhanced SRVCC.
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Figure 6.x.3-1: high level call flows

Step1: Upon SIP voice session has been established, UE sends Extended Service Request with the overall CS setup message as well as UE relevant context e.g. including SIP session context and the associated negotiated SDP. Note that the Extended Service Request is for SRVCC other than CSFB and then MME does not need to send S1-AP message with CSFB indicator to eNB.
Step3: eNB sends HO Required with SRVCC indication and MME sends SRVCC PS to CS HO Request with overall CS Setup message and UE relevant context. 

Step4: Upon receiving SRVC PS to CS HO request, SRVCC MSC creates the SIP UA and SRVCC MGW makes a voice encode between CS bearer and VoIP bearer based on the negotiated SDP and the CS codec.
Step5: SRVCC MSC restores the SIP UA based on the SIP context and the bearer context received from MME, then acts as SGSN to perform PS HO to setup IMS session associated bearers between SRVCC MGW and SGW. 
Editors Note: the detail procedure is FFS.
Step6 to 10: Rel-8 SRVCC procedure is to be executed except the domain transfer procedure.
The end of the 1st change
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