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1. Overall Description

This contribution intends to fix the FFS statements in the alternative 12. In addition, this contribution proposes to make a few changes for better performance.
2. Discussions
In the SA2#78 meeting, two FFS statements were captured. This contribution aims to resolve the identified FFS statements in the alternative 12. In addition this contribution proposes the solution for the handling of the registration timer in the P-CSCF.
The following FFS statements can be removed from TR with the following treatments.
· Editor’s Note: The procedure in case the home network does not support eSRVCC capability of this alternative is FFS.
We studied this FFS and concluded that, for the Atl12, we would like to adopt PCC based solution similar with the one for Alt10 to fetch media information, therefore there is no impact on SCC AS and also the MME in vPLMN can determine whether to trigger eSRVCC or Rel-8 SRVCC based on whether or not having received the media information via PCC. Therefore, this Editor's Note for Alt12 should be noted.
Furthermore, we also do some study on other alternatives and find that Alt4/Alt8/Alt11 need to add such Editor Note as these alternatives has impact on SCC AS.

Also, based on our study, the following approach may be feasible for capability negotiation between HPLMN (IMS) and VPLMN.

· When UE performs the TA/LA combined update procedure, HSS indicates the eSRVCC support flag to the MME. Then MME can make an decision whether MME should go for Rel-8 SRVCC or eSRVCC.

· In this approach, HPLMN operator can control for eSRVCC function per UE basis. Note that the ICS architecture takes the same approach with it.
· Editor’s Note: The procedure to delete the bearer between MSC and S-GW when the call is terminated is FFS.

Regarding the bearer in S-GW side, upon the completion of the session transfer procedure, VOIP bearer release procedure is to be triggered by IMS via PCC i.e. PGW/SGW/ the target SGSN (in case of SRVCC with PS HO support) or the source MME (in case of SRVCC without PS HO support) is to release the bearer at this point in time.

Regarding the bearer in MSC side, upon acknowledging the completion of the session transfer procedure (e.g. receiving 200 OK from SCC AS), the MSC server is to release the bearer towards SGW.
In addition, this contribution proposes the following updates for better performance.

· No combined TA/LA update necessary.
Since the MSC Server/MGW enhanced for SRVCC does not terminate the SIP signalling, the TA/LA combined update procedure is not needed anymore in this solution. Thus, this contribution proposes to remove them.
· No ICS necessary.
Since the MSC Server/MGW enhanced for SRVCC does not terminate the SIP signaling, the ICS capability is not needed anymore in this solution. Thus, this contribution proposes to remove them.

3. Proposal
We would like to propose to include the following updates to the TR 23.856 version 1.0.0.
Start of 1st Change
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Start of 2nd change
6.12
Alternative 12 - HO enhancement by local anchoring with Indirect Forwarding (Merged alternative of alternative 6 and 7)

6.12.1
Architecture Reference Model

The Figure 6.12.1.1 shows the architecture reference model of this alternative.
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Figure 6.12.1.1
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 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.


-
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.
-  MME stores the media information via PCC that will be signalled to MSC Server/MGW enhanced for E-UTRAN/UTRAN (HSPA) i.e. from P-CSCF to MSC Server/MGW via P-GW (in case of GTP based S5/S8), S-GW and MME.

6.12.2
Functional Entities
Editor’s Note: SGSN will be added in this section.
6.12.2.1
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:

-
In order to hand over the VoIP media to MGW, the MGW assigns 
IP address and TEID for packet bearers to transport VoIP media packets between MGW and S-GW and this information is transferred to the MME. 
Note: In this alternative, MSC Server/MGW enhanced for E-UTRAN/UTRAN (HSPA) supports GTP-U protocol in addition to the support of GTP-C as specified in current SRVCC.



6.12.2.2
PCC

SDP related information such as IMS voice codec info is retrieved via PCC, which means the SDP related information is delivered to MME from AF via Policy Control procedures. That is, AF shall send SDP related information to PCRF and PCRF sends not only Policy and Charging control information over Gx/Gxx but delivers SDP related information as well. PDN-GW and S-GW sends the information transparently to MME, and MME stores that to the given subscriber’s session/bearer.

· 
· 
· 
6.12.2.3
MME
In addition to the standard MME behavior defined in TS 23.401 [6], an MME which has been enhanced to optimize SR VCC handover by local anchoring provides the following functions:

· Providing the EPC bearer control function that enables to establish the EPC bearer between SGW and MGW together with other normal EPC bearers.

Note: This can be realized by the existing Rel8/9 GTP capability without any impact. Stage3 work will investigate the protocol impact.

· Storing the SDP related information to the given subscriber’s session/bearer, and that will be signalled to MSC Server/MGW enhanced for E-UTRAN/UTRAN (HSPA) in case of SRVCC occurrence.
6.12.2.4
S-GW
In addition to the standard S-GW behavior defined in TS 23.401 [6], an S-GW which has been enhanced to optimize SR VCC handover by local anchoring provides the following functions:

· Providing the EPC bearer control function that enables to establish the EPC bearer between SGW and MGW together with other normal EPC bearers. Note: This can be realized by the existing Rel8/9 GTP capability without any impact. Stage3 work will investigate the protocol impact.
Note: This can be realized by the existing Rel8/9 GTP capability without any impact. Stage3 work will investigate the protocol impact.


6.12.3
Message Flows





6.12.3.1
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. 1-1 call flow with PS HO Support

Editor’s Note: The figure will be update to clarify routing will be UE-MGW-S/P-GW after step18g if step15 is perfromed.
Editor’s Note: The line of Indirect Data Forwarding will be clarified in this figure.

Additional flow and modified nodal behaviour are explained below;

5a - 5d
When MSC Server/MGW receives the PS to CS request message from MME with the stored media information for the ongoing IMS voice session, 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 TS 23.401.

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.

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.

18. If MGW supports the previously used codec of the UE, the MSC-Server does not send session transfer message to the SCC AS, i.e. no remote end update procedure occurs. Otherwise, the MSC-Server initiates the remote end update procedure indicating all codec available in the MGW. 
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.
Based on operator configuration e.g. operator policy, Session Transfer to the SCC AS can be initiated by the MSC Server/MGW at any time after step18d. In this case followings are applied:
Regarding the bearer in S-GW side, upon the completion of the session transfer procedure, VoIP bearer release procedure is to be triggered by IMS via PCC i.e. PGW/SGW/the target SGSN is to release the bearer at this point in time.
Regarding the bearer in MSC side, upon acknowledging the completion of the session transfer procedure (e.g. receiving 200 OK from SCC AS), the MSC server is to release the bearer towards SGW.

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.


6.12.3.2
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

Editor’s Note: The figure will be update to clarify routing will be UE-MGW-S/P-GW after step15c.
Editor’s Note: The line of Indirect Data Forwarding will be clarified in this figure.
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 with the stored media information for the ongoing IMS voice session, 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.
9
MGW set up the codec based on the SDP information previously fetched via PCC. 


After step 11.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 13, the suspending related procedure is omitted in the flow since there is no change from the Rel-8 SRVCC. 

14. Upon receiving step14d, MME will not trigger the release of voice bearer. The voice bearer will be deleted by IMS session transfer triggered in step15a.

15a-15c. If MGW supports the previously used codec of the UE, the MSC-Server does not send session transfer message to the SCC AS, i.e. no remote end update procedure occurs. Otherwise, the MSC-Server initiates the remote end update procedure indicating all codec available in the MGW. 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.
18a-18b.
When MSC server/MGW receives 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 18a, VoIP media is conveyed between UE and peer end via the MGW.
Regarding the bearer in S-GW side, upon the completion of the session transfer procedure, VOIP bearer release procedure is to be triggered by IMS via PCC i.e. PGW/SGW/the source MME is to release the bearer at this point in time.

Regarding the bearer in MSC side, upon acknowledging the completion of the session transfer procedure (e.g. receiving 200 OK from SCC AS), the MSC server is to release the bearer towards SGW.

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.

End of 2nd Change
Start of 3rd Change

6.12.3.X SRNS Relocation

When UE moves to different RNC area and SGSN relocation happens, following procedure is triggered. With this procedure, MSC Server/MGW always maintains the up-to-date information about the SGSN and S-GW. This procedure is only applied if SRVCC Handover with PS HO support is performed but remote leg update in step18e of Figure 6.12.3. 2-1 is not performed.
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1-9. SRNS relocation procedure is initiated as specified in TS23.060 clause 6.9.2.2.1. No Change is made for these steps except that the target SGSN does not establish the RAB for voice bearer marked with PS-to-CS indicator toward target RNC.
Note: If S-GW relocation occurs, the new SGSN receives target SGW IP address/TEID for VoIP bearer in step A.
9a. if S-GW change occurs, the new SGSN notifies the MSC Server/MGW with the target S-GW information by sending PS to US Update message. PS to US Update message carries the target SGW IP address/TEID for VoIP bearer. MSC Server/MGW replies by sending PS to US Update Ack message.

10-15. Continuous SRNS relocation procedure is preformed as specified in. No Change is made for these steps.
End of 3rd Change
Start of 4th Change
6.12.3.X SDP related information pre-fetching

When Voice media communication starts using IMS, the P-CSCF informs SDP related information of the voice media, e.g. used codec, to the MME using the PCC architecture as specified in 3GPP TS 23.206 [X]. The received information is maintained in MME even inter MME HO happens.

 SHAPE  \* MERGEFORMAT 



0. UE or peer end initiate a voice media communication by sending SIP INVITE message. This message contains the media information in its SDP.

1. Triggered by P-CSCF, IMS sends the service information to PCRF according to the PCC architecture as specified in the 3GPP TS 23.203 [x]. This message contains SDP related information, e.g. codec.

2. PCRF sends ack message to IMS.

3. Policy and Charging Rules Provision is sent to PGW as policy and charging provisioning. This message also contains SDP related information.

4. PGW sends the Create Bearer Request message to MME via SGW in order to establish a dedicated bearer for voice media. This message also contains SDP related information. When MME receives this message, MME stores the voice media related information.

5. Radio bearer and Radio access bearer resources are prepared in this process.

6. MME sends the Create Bearer Response message to PGW via SGW.

7. PGW sends Ack message to PCEF.

8. Once dedicated bearer for voice communication has been established, IMS level call process continues.

End of 4th Change
Start of 5th Change

6.12.3.X SDP related information update

SDP related information such as codec information can be changed during the communication in the IMS level. Typical example is the Explicit Congestion Notification mechanism as specified in the 3GPP TS 23.401 [6]. The P-CSCF informs updated SDP related information, i.e. codec related information, etc, to the MME using the PCC architecture as specified in 3GPP TS 23.206 [X]. The received information is maintained in MME even inter MME HO happens.

 SHAPE  \* MERGEFORMAT 



0. UE or peer end initiate a SDP update procedure any time during the voice media communication by sending SIP UPDATE message. This message contains the media information in its SDP, such as codec.

1. Triggered by P-CSCF, IMS sends the service information to PCRF according to the PCC architecture as specified in the 3GPP TS 23.203 [x]. This message contains SDP related information.

2. PCRF sends ack message to IMS.

3. Policy and Charging Rules Provision is sent to PGW as policy and charging provisioning. This message also contains SDP related information.

4. PGW sends the Modify Bearer Request message to MME via SGW in order to update SDP related information. When MME receives this message, MME updates SDP related information. Since the Modify bearer request is sent in order to update SDP related information in MME, there is no Radio bearer and Radio access bearer related procedure takes place.

5. MME sends the Modify Bearer Response message to PGW via SGW.

6. PGW sends Ack message to PCEF.

7. SDP related information update procedure is completed.
Editor’s Note: The race condition where the SRVCC is triggered during SDP related information update procedure is on-going.
End of 5th Change
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18g. Session transfer has been finished and the remote end has been updated as well 
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15b. SCC AS starts to execute session transfer and update the remote end  
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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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18f. SCC AS starts to execute session transfer and update the remote end  











18e. Initiation of Session Transfer (STN-SR or E-STN-SR)
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3. Step 4 to step 19 of TAU procedure as specified in TS 23.401
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