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1. Overall Description

This contribution intends to merge the alternative 6 and 7. The alternative 6 is now captured in alternative 7 as the SRVCC Handover without PS HO support. This contribution also proposes to remove FFS statements in the alternative 6 and 7.
2. Discussions
In the SA2#77 meeting, the alternative 7 was updated by the S2-100639 with new 3 FFS statements. This contribution aims to resolve the identified FFSes in the alternative 7.
The following FFS statements can be removed from TR with the following treatments.
· Editor’s Note 1: It is FFS if MGW does not support the codec previously used by the UE.
We believe that this is a very rare situation and should not happen frequently, usually the MGW supports much more codecs than the UE itself..

However, if it happens, we propose to perform the remote end update procedure as the same way as the SRVCC in release 8.

Once codec information is informed to the MSC-Server in step 10, MSC-Server can make a judgment whether or not current VoIP communication can be maintained with a codec equipped in the MGW. If not, the MSC-Server initiates the remote end update procedure indicating all codec available in the MGW. If the remote end has a codec matched, then VoIP communication can be continued with new codec.
· Editor’s Note 2: It is FFS whether RTP synchronization at the MGW is needed.
We studied this FFS after the SA2#77 meeting and concluded as follows. Further, the contribution from Huawei dealing with this issue seems to reach to the same conclusion.
1. Downlink RTP packets to the UE

After HO from LTE to CS domain, the MGW obtains the codec rate information from the SCC AS and thereafter the MGW receives the RTP packets that carry the AMR voice codec.

Although it depends on the implementation of the MGW and depends on what kind of information that the RTP is carrying, MGW should be able to decode the AMR without any re-synchronization with peer end after HO by receiving a few AMR frames.
For example, there is no disruption if AMR carries the SID (silence frame). 
If MGW needs to fill up the jitter buffer in any cases, then 100-300ms disruption time can be expected. Again, it depends on the implementation and many techniques should be available to mitigate a possible disruption.

2. Uplink RTP packets to peer end.

After UE HOes from LTE to CS domain, the peer end receives the RTP packets with the initial sequence number and realizes that something wrong in the other end or transmission.

It again depends on the implementation of a codec in peer end and depends on what kind of information that the RTP is carrying, the codec in peer end should be able to decode the AMR without any synchronization.
Again, it depends on the implementation and many techniques should be available to mitigate a possible disruption.

· Editor’s Note 3: SGW relocation handling, both at the time of the SRVCC handover and at subsequent handovers is FFS
We proposed to adapt the following concept to overcome this issue.

· The indirect data forwarding mechanism from the eNodeB to the MGW is adapted to the VoIP media as the same way as the packet bearers specified in TS23.401. i.e., No bi-casting at S-GW apples in this solution.

· After UE tunes to new target RNS/BSS, target SGSN sends the modify bearer request to notify IP address(es) and TEID(es) of the MGW in order for the S-GW to switch GTP tunnel from toward eNodeB to toward MGW as similar way for packet bears.
3. Proposal
We would like to propose to include the following updates to the TR 23.856 version 0.3.0.
# 1st Change is only to copy and past from Alternative 7 (2nd change will be reflected in the next meeting)
# 2nd Change is update in the following aspects (both changes are highlighted in Yellow)
1) Base on operator policy, MSC Server/MGW can send Initiation of Session Transfer to SCC-AS as specified in Rel8/9 SRVCC and update the remote end any time after step18d (this can optimize the network  resource consumption, i.e. reduce the resource required at P-GW/S-GW)

2) Minor editorial clarifications 
# 3rd Change is to remove the Alt6
# 4rd Change is to remove the Alt7
Start of 1st change
6.X
Alternative X - HO enhancement by local anchoring with Indirect Forwarding
6.X.1
Architecture Reference Model
The Figure 6.7.1.1 shows the architecture reference model of this alternative.


Figure 6.7.1.1
SRVCC enhancement alternative using local anchoring
This alternative is realized by re-using CS/PS combined attach procedure as specified in CS Fallback (TS 23.272 [xx]) and the MSC-Server enhanced with ICS (TS 23.292 [7]). When UE attaches to the EUTRAN and after successful CS/PS combined attach, the MSC server will perform IMS registration to the HSS and anchors the SIP signaling in the SCC AS.
In this alternative, the following features are introduced in addition to the original SRVCC as specified in TS 23.216[3]
· When the UE attaches to the E-UTRAN, it performs Combined Attach procedure and the MME selects and informs the MSC Server to perform IMS registration as described in TS 23.292 [7].

· The S-GW provides the anchoring function and switches the bearer path for media data forwarding, from the E-UTRAN to the MGW. The path between the S-GW and MGW is the packet bearer as specified in TS23.401[6].
· For PS bearers other than ones for VoIP media, S-GW performs normal PS handover procedure with SGSN. MME distinguishes bearers for VoIP media, for which the S-GW establishes the PS bearers with MGW, based on QCI information, i.e. a bearer with QCI=1 is switched to MGW. MME commands the S-GW to which entity. i.e. SGSN or MGW, it shall switch the bearers.
· During the SRVCC procedure, the MSC Server exchanges SIP signaling with the SCC AS in order to change the SIP signaling session from the SIP UA of UE1 to that of the MSC Server in a similar way as a session transfer as described in TS23.237 [4]. SCC AS will notify the media codec to be used by the MSC Server/MGW through the codec matching.

· MSC Server/MGW obtains the UE1’s IP address from the S-GW in the procedure to establish PS bearer between S-GW and MSC Server/MGW. The UE1’s IP address was allocated before the handover to receive/send the media packets with the UE2. The UE1 IP address is used by the MGW for the media, while the SIP signaling of the MSC-Server uses the IP address from its IMS registration.
Editor’s Note1: The procedure in case the home network does not support eSRVCC capability of this alternative is FFS.
6.X.2 Functional Entities
6.X.2.1
MSC Server/MGW enhanced for E-UTRAN/UTRAN (HSPA) and 3GPP UTRAN/GERAN SRVCC

In addition to the standard MSC Server/MGW enhanced for SRVCC defined in TS 23.216 [3], an MSC Server/MGW which has been enhanced to optimize SRVCC handover by local anchoring provides the following functions:
· Additional ICS enhancements as defined in TS 23.292 [7]; the MSC Server performs IMS registration when it receives combined attach request from the MME.
· Assigning the IP address and TEID of the UE for packet bearers to transport VoIP media packets between MGW and S-GW.
· Initiating bearer modification requests towards the SGW to update bearer path at SGW –from E-UTRAN to the MSC server/MGW.

· Additional session transfer function: Using the same voice codec in the MGW as the UE before based on SDP answer from the SCC AS.
· In order to hand over the VoIP media to MGW, MGW needs to support GTP-U protocol in addition to the support of GTP-C between MSC server/MGW and MME as specified in current SRVCC.
6.X.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.

· Additional session transfer function: Inform the same voice codec that the MGW applies as the UE used before handover by the SDP answer.

· 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.X.3 Message Flows
6.X.3.1 IMS Registration Procedure from MSC to HSS
The combined EPS/IMSI attach procedure or combined TA/LA update procedure follows TS 23.272 clause 5.2 and 5.4.1 respectively and TS 23.292 clause 7.2.1.2 for the IMS registration of the MSC Server. Below illustrate the case of TA/LA update procedure.
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Figure 6.7.3.1-1: Combined TA / LA Update Procedure with IMS Registration

End of 1st change
Start of 2nd change
6.X.3.2
SRVCC Handover with PS HO support
The difference from the release 8 SRVCC is denoted with the RED font in figure 6.7.3. 2-1. This procedure can be applied for the SGSN relocation procedure that might happen after UE handed over to the 3G. In this case, Source E-TRUAN and Source MME in the figure 6.7.3.2-1 can be replaced with the Source RNS and Source SGSN respectively.
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Figure 6.7.3. 2-1 call flow with PS HO Support
Additional flow and modified nodal behaviour are explained below;
5a - 5d
When MSC Server/MGW receives the PS to CS request message from MME, MSC Server/MGW assigns the IP address and TEID for VoIP media and assigns the TEID for downlink indirect data forwarding from S-GW. This information is immediately returns to the MME by sending 5d message. Since the downlink indirect data forwarding function is an optional feature, MSC Server/MGW may not assign the TEID for indirect forwarding. In this case step 6f and 6g are skipped.
6a.
MME sets the MGW IP address, TEID and TEID for downlink indirect data forwarding together with the bearer information for EPC bearers in the forward relocation request message.

6b, 6c.
If S-GW relocation needs to be executed, target SGSN sends Create session request to the target SGW with the SGSN IP address and TEID for control plane as specified in TS23.401.

6f, 6g 
Target SGSN sends Create Indirect Data Forwarding Tunnel Request for downlink data to the target SGW with the MGW IP address and TEID for downlink indirect data forwarding together with the EPC bearer information of the other PS services. The TEID for downlink indirect data forwarding is used for data forwarding from S-GW to MGW when inter RAT HO is initiated in step14 and eNodeB starts indirect data forwarding.
7a.
MME sends the PS to CS Acknowledge message to MSC Server/MGW with the Target SGW IP address and TEID.

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 because it performs B2BUA translations of the SIP messages by exchanging the MSC identities with the previously used ones of the UE towards the remote end. In addition, the SCC AS does not have to release the IMS leg for the UE similar to Release 8 SRVCC. For the case that the MGW does not support the previously used codec of the UE, the MSC-Server initiates the remote end update procedure indicating all codec available in the MGW. 
14.  The source eNodeB initiates downlink data forwarding for bearers including VoIP media. From now, VoIP media is forwarded to the MGW via S-GW.
18e-18g. If the MSC Server/MGW is configured to execute the domain transfer procedure at any time after step18d, the MSC server/MGW initiates the Session Transfer to the SCC AS. Upon the completion of the domain transfer procedure, the VoIP media is conveyed between UE and peer end via the Target MSC directly.
19c, 19d.
When target SGSN receives the relocation complete message from target RNS/BSS, target SGSN sends the modify bearer request message to the target S-GW with the MGW IP address and TEID together with the EPC bearer information of the other PS services. The target S-GW communicates with the MSC server/MGW only for the VoIP media traffic.

After step 19c, VoIP media is conveyed between UE and peer end via the MGW.

NOTE:  Based on implementation, MGW should be able to decode the AMR without any re-synchronization with peer end after HO by receiving a few AMR frames.
Editor’s Note2: The procedure to delete the bearer between MSG and S-GW when the call is terminated is FFS.



6.7.3.3
SRVCC Handover without PS HO support
The difference from the release 8 SRVCC is denoted with the RED font in figure 6.7.3. 3-1. In this solution, the MSC Server/MGW behaves as the SGSN for EPC nodes in order to reduce HO disruption by adapting indirect data forwarding technique.
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Figure 6.7.3. 2-1 call flow without PS HO Support
Additional flow and modified nodal behaviour are explained below;

5a
When MSC Server/MGW receives the PS to CS request/ Forward relocation request message from MME, MSC Server/MGW assigns the IP address and TEID for VoIP media and assigns the TEID for indirect forwarding from S-GW. This information is immediately returns to the MME by sending 5d message. 
6f, 6g 
MSC Server/MGW sends Create Indirect Data Forwarding Tunnel Request to the SGW with the MGW IP address and TEID for indirect data forwarding. The TEID for indirect data forwarding is used for data forwarding from S-GW to MGW when inter RAT HO is initiated in step14.
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 because it performs B2BUA translations of the SIP messages by exchanging the MSC identities with the previously used ones of the UE towards the remote end. In addition, the SCC AS does not have to release the IMS leg for the UE similar to Release 8 SRVCC. For the case that the MGW does not support the previously used codec of the UE, the MSC-Server initiates the remote end update procedure indicating all codec available in the MGW. 
13.
The PS to CS complete message is renamed with the PS to CS complete/ Forward Relocation response.

After step 14.  The source eNodeB initiates Data forwarding for bearers including VoIP media. After this point, VoIP media is forwarded to the MGW via S-GW.
After step 16, the suspending related procedure is omitted in the flow since there is no change from the Rel-8 SRVCC. 
18d.
PS to CS Complete Ack message is renamed with the PS to CS Complete Ack./ Forward relocation Ack 
18e-18g. If the MSC Server/MGW is configured to execute the domain transfer procedure at any time after step18d, the MSC server/MGW initiates the Session Transfer to the SCC AS. Upon the completion of the domain transfer procedure, the VoIP media is conveyed between UE and peer end via the Target MSC directly.
19c, 19d.
When MSC server/MGW receives the the PS to CS Complete Ack./ Forward relocation Ack message from the MME, MSC server/MGW sends the modify bearer request message to the S-GW with the MGW IP address and TEID. The S-GW communicates with the MSC server/MGW for the VoIP media traffic.

After step 19c, VoIP media is conveyed between UE and peer end via the MGW.

NOTE:  Based on implementation, MGW should be able to decode the AMR without any re-synchronization with peer end after HO by receiving a few AMR frames.
Editor’s Note3: The procedure to delete the bearer between MSG and S-GW when the call is terminated is FFS.
End 2nd of change
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918e. Initiation of Session Transfer Initiation of Session Transfer (STN-SR or E-STN-SR)STN





17b. SCC AS starts to execute session transfer and update the remote end  18f. SCC AS starts to execute session transfer and update the remote end  
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3. Step 4 to step 19 of TAU procedure as specified in TS 23.401
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