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1. Overall Description

This paper modify the procedure of alternative 6 to TR 23.856 on SRVCC Enhancements.

2. Discussions
The current procedure for alternative 6 has following issues:

1. Modify Bearer Request message sent by the MME to SGW is too early, and cause voice break earlier;

2. If PS-PS handover exist and SGSN relocate SGW, the control plan in PGW will be updated to connect with new SGW, thus when the voice media is removed, the Delete Bearer Request sent by the PGW can not arrive at source SGW, and voice bearer resource can not be released.
To solve the two issues, we propose to move the Modify Bearer Request message after receiving PS to CS handover complete message, and propose that MME starts a timer for waiting for the delete bearer request message before sending Forward Relocation Complete Ack message to SGSN.
3. Proposal
We would like to suggest accepting the modification for alternative 6 into TR 23.856.
Start of change

6.6 Alternative 6 – Voice Media Anchoring in SGW/PGW with Session Transfer
6.6.1 Architecture Reference Model

Editor’s Note: This subclause will contain the architecture reference model for the enhanced SRVCC.
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Figure 6.6.1-1 alternative solution with session transfer
SGW/PGW stays the anchor point of the voice media during session transfer to avoid voice gap:

· When UE is located in EUTRAN, UE receives/sends voice data via eNB and S/PGW. 
· After UE retunes to GERAN/UTRAN but before session transfer is finished, GTP tunnel between SRVCC MSC and SGW/PGW is to be established for the UE receiving/sending voice data via SGW/PGW given that the session transfer still needs several more seconds to be finished in most cases. 

· Once session transfer is finished, the UE2 sends/receives voice data to/from SRVCC MSC directly and IMS control plane is handed over to CS signalling control path as well. 
6.6.2
User plane
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Figure 6.6.2-1: User Plane

6.6.3 Message Flow

Editor’s Note: This subclause will contain the message flows for the enhanced SRVCC.
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Figure 6.6.3-1 call flow  

Additional flow and modified nodal behaviour are explained below:
5a) Source MME initiates the PS-CS handover procedure for the voice bearer by sending a SRVCC PS to CS Request (IMSI, Target ID, STN-SR, C‑MSISDN, Source to Target Transparent Container, MM Context, voice bearer context) message to the MSC Server. 
6). In parallel to the previous step the source MME initiates relocation of the PS bearers. The following steps are performed (for details see TS 23.401 [2] clauses 5.5.2.1 and 5.5.2.3):

a) Source MME sends a Forward Relocation Request (Source to Target Transparent Container, MM Context, PDN Connections) message to the target SGSN. The PDP Context only includes bearer information for the non voice component(s). 
8) Once all resources have been set up in the CS domain, MSC server/MGW additionally assigns the IP address and TEID of the EPC bearer only for voice media for the downlink traffic from the SGW.9) The MSC Server starts to fetch all voice media related information from the SCC AS by sending an Invite (STN-SR) message towards the IMS. 
10) Once the SCC AS receives the fetching voice media information request from the MSC server/MGW, the SCC AS informs all voice media related information, i.e. CODEC related information, etc, to the MSC server/MGW. According to the media information from SCC AS, MSC Server /MGW sets up the user plane for voice bearer from/to SGW/PGW. 

11) The MSC server initiates the Session Transfer to the SCC AS.

12) Then the SCC AS starts to execute session transfer: 

a) Standard IMS Service Continuity procedure is applied for execution of the Session Transfer according to TS 23.237 [14]. Note that before the remote end has been updated with the SDP of the CS access leg, the downlink/uplink flow of VoIP packets is still switched towards the IMS access leg at this point.
b) Once session transfer is finished and the remote end is updated with the SDP of the CS access leg, the downlink/uplink flow of VoIP packets is switched towards the CS access leg and VoIP bearer may be subsequently released through PCC. 

13) The MSC Server sends a SRVCC PS to CS Response (Target to Source Transparent Container, IP address/TEID for voice media) message to the source MME.
18) The MME sends the Modify Bearer request message (IP address/TEID for voice media) to the SGW. The SGW returns the Modify bearer response message to the MME. With this procedure, voice media can be redirected to the MSC server/MGW with retaining the original IP addresses assigned to the UE in the LTE access.
NOTE 1:
In case of PMIP based S5/S8, it is required that LTE->GERAN/UTRAN HO will not result in SGW relocation around LTE-2/3G border area, e.g. with careful network planning by operators, considering that PMIP based S5/S8 has no bearer concept and it is impossible to update PGW by only redirecting voice media from P/SGW to SRVCC MSC Server/MGW..
19) In parallel to the previous step, the PS relocation/handover is completed. The following steps are performed:

a) Target RNS/BSS sends Relocation Complete/Handover Complete message to target SGSN.
b) Target SGSN sends a Forward Relocation Complete message to the source MME.
c) Source MME starts a timer to wait for the Delete Bearer Request message for voice bearer.

d) When the timer in step 19c expired or the Delete Bearer Request message for voice bearer has been received, the Source MME sends a Forward Relocation Complete Acknowledge message to the target SGSN.
e) Target SGSN updates the bearers without voice bearers with Serving GW as specified in TS 23.401 since MME has already split the voice bearer from all other PS bearers and initiates their relocation towards MSC Server and SGSN, respectively.
f) If the MME receives the Serving GW change indication in the Forward Relocation Response message, the MME is to wait for several seconds to send out Delete Session Request (Cause, TEID) messages to the Source Serving GW, in order to maintain voice bearer between PGW/SGW and SRVCC MSC given that the session transfer still needs several more seconds to be finished in most cases.
End of change
12b. Session transfer has been finished and the remote end has been updated as well 





11. Initiation of Session Transfer (STN-SR) 





12a. SCC AS starts to execute session transfer and update the remote end  





According to the media information from SCC AS, MSC Server/MGW sets up codec





MSC/MGW assigns the IP address/TEID of the EPC bearer only for voice media  





14a. Modify Bearer Request





14b. Modify Bearer Response





Uplink and Downlink Voice traffic





PGW





10. ACK of fetching voice media information (SDP/used codec for the voice session)








16. UE tunes to UTRAN/GERAN








Splitting





4. Bearer





17. HO Detection





Ack





Complete/





Reloc





19b. Forward 





Ack





18d. PS to CS Complete/





15b HO from EUTRAN command





SGSN





Target





(SCC AS)





IMS 





SGW





RNS/BSS





Target





MSC





Target





MGW





MSC Server/





MME





Source





UTRAN





-





E





Source





UE





9. Initiation of fetching voice media information (STN-SR)
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