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1. Overall Description

This paper proposes a new alternative to TR 23.856 on SRVCC Enhancements, which moves the anchoring point on the S-GW when the UE hands over to the CS domain.

2. Discussions
The alternative proposed in this paper is to minimize the handover delay caused by the remote end update in order to change the routing path between peer entities

Figure1 illustrates the how the SIP signalling and media path are established before and after the handover in case of the original SRVCC (MSC-Server enhanced for SRVCC also enhanced with ICS in this figure).
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Figure 1
Original SRVCC overview
When the UE1 is in the E-UTRAN, both the SIP signalling and media data are transported via IP-CAN bearer, i.e. GTP/PMIP tunnel from the E-UTRAN to the P-GW. IMS is connected via SGi interface and SIP signalling is forwarded to the IMS entities, i.e. P-CSCF. For the media data, the VoIP packet will be forwarded to the UE2 directly via SGi interface.

When the UE1 performs the SRVCC, MSC server/MGW will send the SIP signalling to the IMS domain to request the session transfer, then the signalling will be forwarded to the remote IMS entities and finally the UE2 receives it. This initiates the SIP signalling exchange between the MSC server/MGW and UE2, and updates the media codec if necessary. UE2 switches the media path and send the VoIP packet to the MSC server/MGW. The leg between the UE1 and MSC server/MGW is the 3G circuit switch so that the MSC server/MGW will convert the SIP VoIP-CS bearer conversion.

Figure2 illustrates the how the SIP signalling and media path has established before and after the handover in the proposed SRVCC enhancement.
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Figure 2
SRVCC enhancement alternative using local anchoring
When the UE1 is in the E-UTRAN, the same mechanism is used for both the SIP signalling and media data transfer.

When the UE1 performs the proposed SRVCC, the MSC server/MGW will notifies SCC AS that now the SIP UA is in the MSC server/MGW. Once the SCC AS realized the optimized HO is being performed, the SCC AS informs the codec information being used to the MSC server/MGW. Note that the SCC AS does not need to update the remote end since MSC server/MGW will simulate UE1 by adapting the existing media and other session related information for the voice. In addition, the SCC AS does not release the IMS leg for UE as release 8 SRVCC does since the leg for UE is just handed over to the MSC server/MGW and still being used.

For the SIP signalling and media data, the same IP-CAN bearer between the P-GW and S-GW is used and S-GW newly established the packet bearer between the S-GW and MSC server/MGW. The SIP signalling and media data is forwarded with established packet bearer between the S-GW and MSC server/MGW.

This means the S-GW switches the packet bearer for the SIP signalling and media forwarding similar to the packet handover as specified in TS 23.401. Same to the original SRVCC, the MSC server/MGW will convert the SIP VoIP-CS bearer as the leg between the UE1 and MSC server/MGW is the 3G circuit switch.

To send and receive the VoIP packet for the media  to/from the UE2, the IP address previously allocated to the UE1 is provided to the MSC server/MGW thought the bearer establishment procedure between S-GW and MSC server/MGW.

With this alternative, the handover delay caused by the remote end update is eliminated so that the handover performance requirement for voice handover can be achieved. Figure 3 shows that the high level procedure of this alternative which minimized the handover delay.
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Figure 3
Elimination of the handover delay with proposed alternative
3. Conclusions
As discussed in section 2, this alternative has the following advantages.

· Since Voice path is switched in the local network as the same way as the PS services, high quality of HO can be achieved.

· Since this enhancement can be realized by small updates from the release 8 SRVCC, backward compatibility with the release 8 SRVCC can be easily achieved.
4. Proposal
NTT DOCOMO and NEC would like to propose to capture this alternative to the TR 23.856 (Single Radio Voice Call Continuity (SRVCC) enhancements).
See the proposals from next page.
Start of change
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6.2
Alternative X - HO enhancement by local anchoring
6.2.1
Architecture Reference Model

The Figure 6.X.1.1 shows the architecture reference model of this alternative.
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Figure 6.1.X.1
SRVCC enhancement alternative using local anchoring
In this alternative, the following features are introduced in addition to the original SRVCC as specified in TS 23.216[3]
· The S-GW provides the anchoring function and switches the bearer path, for SIP signaling and media data forwarding, from the E-UTRAN to the MSC Sever/MGW. The path between the S-GW and MSC Sever/MGW is the packet bearer as specified in TS23.401[x].
· MSC Server/MGW exchanges the SIP signaling with SCC AS. SCC AS will notify the media codec to be used by the MSC Server/MGW through the codec matching.
· MSC Server/MGW obtains the UE IP address which was allocated before the handover to receive/send the media packets with the UE2.
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 handovoer for packet data.

Editor’s Note 6: What kind of functions MSC server/MGW provides is FFS.
6.2.2 Functional Entities
6.6.2.1
MSC Server enhanced for E-UTRAN/UTRAN (HSPA) and 3GPP UTRAN/GERAN SRVCC

In addition to the standard MSC Server enhanced for SRVCC defined in TS 23.216 [3], an MSC Server which has been enhanced to optimize SRVCC handover by local anchoring provides the following functions:
· Additional ICS enhancements as defined in TS 23.292 [y] to provide CS/IMS Interworking in the MSC server/MGW.

· Assigning the IP address and TEID of the UE for both SIP Signalling and voice bearers

· Initiating bearer modification requests towards the SGW to update bearer from the SGW – UE to the MSC server/MGW.

· Using the same voice codec in the MGW as the UE before based on SDP answer from the SCC AS.

6.6.2.2
SCC AS
In addition to the standard SCC AS behavior defined in TS 23.237 [4], an SCC AS which has been enhanced to optimize SR VCC handover by local anchoring provides the following functions:
· Providing the SDP with previously used codec information in the acknowledgement to the MSC-Server after its Session Transfer Request.

· Performing B2BUA translations of the SIP messages by exchanging the MSC identities with the previously used ones of the UE towards the remote end.
6.2.3 Message Flows
The difference from the release 8 SRVCC is denoted with the RED font.

[image: image5] 
Additional flow and modified nodal behaviour are explained below;

8.
Once all resources have been set up in the CS domain, MSC server/MGW additional assigns the IP address and TEID of the EPC bearer for both SIP signal and voice media for the down link traffic from the S-GW. Then, the MSC server/MGW sends the Modify Bearer request message to the SGW. The SGW returns the Modify bearer response message to the MSC server/MGW with the IP address and TEID for both SIP signalling and voice media to be used for uplink traffic. With this procedure, the SIP signal and vice media can be redirected to the MSC server/MGW with retaining the original IP addresses assigned to the UE in the LTE access.
10.
Once the SCC AS receives the session transfer 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. The SCC AS does not have to update the remote end since MSC server/MGW will simulate UE by adapting the existing media and other session related information for the voice.
In addition, the SCC AS does not have to release the IMS leg for UE as release 8 SRVCC does since the leg for UE is handed over to the MSC server/MGW and still being used.
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14. Handover Command
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9. Initiation of Session Transfer (STN
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