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Discussion

In SRVCC scenario, UE may have multiple voice session in PS domain before SRVCC. 
Rel-8 IMS Service Continuity requires transferring the most recently active voice session to target CS domain, and the other session may be released by IMS due to operator policy. And according to Rel-9 IMS Service Continuity with mid-call feature, one active and one inactive voice sessions will be transferred to target CS domain.
It is rational that SRVCC enhancement shall also have capability to support all the IMS Service Continuity features, including multi-session handling and mid-call feature already defined in TS 23.237 Rel 9.
Proposal

It is proposed to add the new criteria into TR 23.885, and hence add editor’s note to address the issue for some alternatives:
First Change
7.1
Assessment Criteria

The criteria include:

· Performance enhancement (has highest importance for selecting an alternative);
· Support of bearer local breakout ;
· No impacts on UE;
· Minimized impacts on network architecture;
· Efficient usage of network resources;
· After the handover has been completed, the solution shall not prevent rSRVCC procedures to move the session back to the PS domain;
· Have capability to fully support Pre-R10 multi-session handling, including mid-call feature.
Second Change
6.10.3
Media plane handling

In order to allow seamless voice handling for SRVCC, the local end prepares a bridging mechanism such that the switching of the RTP voice in LTE to CS voice over 2/3G is not noticeable at the remote end. The following figure shows how this is done from the media perspective:
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Editor’s note: How UL RTP traffic from MGW is handled (e.g., so the remote end is unaware) in step 3 is FFS. 

Editor’s note: How DL RTP traffic from PDN GW to eNb is handled in step 3 needs further elaboration. 
Editor’s note: If UE has multiple voice sessions in PS domain, it is FFS how the PDN GW knows which session is newly activated.
Step-1: this is prior to SRVCC where an IMS voice call over LTE is established with the remote end. The RTP stream is going between UE-PDN-GW and remote end.

Step -2: E-UTRAN triggers an SRVCC operation by requesting the MME to perform an SRVCC. MME then invokes the SRVCC MSC. During this MME-SRVCC MSC interaction, the PDN GW is instructed to replicate UL and DL RTP packet to a designated MGW address/port#s. This DL RTP packet in the MGW is converted to CS voice in step 3 for connection to the 2/3G access. The idea is that when UE switched over the access to 2/3G then it can receive CS voice immediately on the downlink direction. The DL RTP stream from the remote end is continuously sent to the PDN GW; hence, no change on the remote end. The MGW also requires some conference bridge function as first leg is connected to 2/3G access, 2nd leg is from the PDN GW, 3rd leg is toward the IMS for session continuity. 

Step-3: UE receives the HO command and connected to 2/3G using CS voice. The DL CS voice is already connected at this point due to step 2. The UE starts sending UL CS voice traffic to MGW. MGW then transcodes this to an RTP stream and forwards it to remote end. The MGW aware of the RTP stream codec being used based on the IMS codec information received from MME. The UL sequence number and timestamp of the UL RTP stream is maintained toward the remote end by the MGW. 

Step 4. Session continuity procedure is successfully executed in the remote end. The remote end is sending CS voice directly to the MGW. The CS to RTP stream transcoding resource and the PDN GW resources are released.
Second Change
6.12.3.2
SRVCC Handover with PS HO support
The difference from the release 8 SRVCC is denoted with the RED font in figure 6.12.3. 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 6.12.3.2-1 can be replaced with the Source RNS and Source SGSN respectively.
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Figure 6.12.3. 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 Note: The procedure to delete the bearer between MSC and S-GW when the call is terminated is FFS.
Editor’s Note: If UE has multiple voice sessions in PS domain, it is FFS how the MSC knows which bearer is used for the newly activated session.
Editor’s Note: If visited network allocates a TrGW for the media path of the original session, it is FFS how the MSC knows the connection information of the TrGW for access leg.
6.12.3.3
SRVCC Handover without PS HO support
The difference from the release 8 SRVCC is denoted with the RED font in figure 6.12.3. 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 6.12.3. 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 Note: The procedure to delete the bearer between MSC and S-GW when the call is terminated is FFS.
Editor’s Note: If UE has multiple voice sessions in PS domain, it is FFS how the MSC knows which bearer is used for the newly activated session.
Editor’s Note: If visited network allocates a TrGW for the media path of the original session, it is FFS how the MSC knows the connection information of the TrGW for access leg.
End Change
































































































































































































































































































































































































































































































































































































































































































18f. SCC AS starts to execute session transfer and update the remote end  








18e. Initiation of Session Transfer (STN-SR or E-STN-SR)





18g. Session transfer has been finished and the remote end has been updated as well 








6f. Create Indirect Data Forwarding Tunnel Request (…, MGW IP add, TEID for indirect data Forwarding)





6g. Create Indirect Data Forwarding Tunnel Response
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18g. Session transfer has been finished and the remote end has been updated as well 








18f. SCC AS starts to execute session transfer and update the remote end  
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