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Abstract of the contribution: Update of Alternative 4 to clarify MSC Server / VATF selection.
Proposal
It is proposed to add the following change to Alternative 4 in TR 23.856 in order to clarify further the following areas:

· Selection of MSC Server / VATF by the SCC AS, also in case UE is not CS attached
· Selection of MSC Server by MME, if the MME has been changed while an IMS voice session is ongoing

Begin Change 
6.4
Alternative 4 - Media anchor in the serving network

6.4.1
Architecture Reference Model

No change to the current architecture is proposed. 
6.4.2
Functional Entities

No additional functional entities are proposed.

However, a new functionality is proposed to be defined and handled by the MSC Server, i.e., Visited Access Transfer Functionality (VATF). The VATF stays in the session path for the duration of the call and it supports the MSC Server assisted mid-call feature as specified in TS 23.237 [4] for additional held sessions and conference calls with the difference that no additional information needs to be exchanged between SCC AS and MSC Server / VATF during the transfer as the session anchor is in the VATF.
6.4.3
Message Flows

6.4.3.1
Originating sessions in PS

Existing Mobile Origination procedures described in TS 23.237 [4] and TS 23.228 [8] are used to establish a session. The difference compared to TS 23.237 [4] is the inclusion of the VATF by the SCC AS before proceeding with the call setup, i.e., Step 4-8 below. This extra interaction of including the VATF/MSC and MGW allows the media to be anchored in the visited network. It will increase the setup the delay as a function of the round-trip delay that will be added for contacting the MSC in the visited network. This inclusion of the media anchor in the visited network from the SCC AS allows having a similar procedure irrespectively of whether the P-CSCF is located in the visited network or in the home network. This flow is required if the P-CSCF is located in the home network when roaming; if the P-CSCF is located in the visited network, the flow of 6.4.3.1a can be used instead.
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Figure 6.4.3.1-1: Originating session that uses only PS media

1.
UE-1 initiates an IMS multimedia session to UE-2 and uses only PS media flow(s). The request is forwarded to S-CSCF following normal IMS session set up procedures.

2~4.
The service logic with iFC causes the request to be forwarded to the SCC AS for anchoring the session to enable Session Transfer.

4~5.
The SCC AS anchors the session in the MSC / VATF, including media traffic (in the MGW). The SCC AS finds the correct MSC server / VATF to route to as follows: 
-
In case the UE is attached to the CS domain via an MSC Server supporting VATF functionality,  the SCC AS shall use in the INVITE message an MSRN (retrieved from the HSS) for the MSC the user is allocated to.
-
In case the UE is not attached to the CS domain, the SCC AS can use one of the following procedures:
-
Based on the serving network the user is currently in, the SCC AS shall use in the INVITE message a pre-configured PSI to the MSC Server/VATF, as well as the identity (retrieved from the HSS) of the MME the user is allocated to. It is then up to the serving network to ensure that the session is anchored in an MSC Server that can handle the subscriber. This could be done with procedures similar to those defined for dynamic user allocation to application servers, i.e., the MSC Server is selected based on an algorithm  (using as input the C-MSISDN and the MME identity) that needs to be the same as the one used by the MME for selecting the MSC Server for Sv. 
-
The SCC AS retrieves from the MME or SGSN the user is allocated to the address of the MSC Server that would be selected for Sv. The SCC AS shall use this address in the INVITE message.
NOTE 1: 
In case the terminal is using SMS over SGs as specified in TS 23.272 [10], the subscriber is allocated to a MSC Server while camping on LTE. According to TS 23.216 [3], when SRVCC to CS has been performed, the UE will perform LAU only after the call has been completed. The LAU ensures that the subscriber is CS attached in the serving MSC and that the SGs association (established while camping on LTE to the same or a different MSC Server) is released.
NOTE 2:
An optimization of the anchoring of media in the visited network could be done from the P-CSCF in case local breakout with P-CSCF is supported in the visited network. However, this is described in clause 6.4.3.1a.
NOTE 3:
The SCC AS may use the same query mechanism to the HSS to determine the MSC Server / VATF for originated or terminated sessions as when querying the IMS over PS session supported indication from the serving node(s) for terminating sessions or the SCC AS may use the procedure to retrieve location information from the SGSN/ MME (in case of dual registration, only one serving node has the the UE in active state). The serving node includes the address of the MSC Server into the context exchange with MME / SGSN to ensure that the same VATF is selected even if the MME / SGSN is changed. 

The SCC AS includes the C-MSISDN for the UE-1 when anchoring the session in the VATF, to allow the VATF to have a correct correlation identifier. 

NOTE 3: 
The anchoring means that the access leg is between the UE-1 and the VATF, while the remote leg is between the VATF and the remote UE (UE-2). This also implies that when an access leg update is done, this needs to be sent to the VATF. A remote leg update is always initiated by the VATF. The SCC AS will not use the access transfer procedures and hence is only used for terminating domain selection.
NOTE 4:  The selected VATF/MSC is used for the remainder of the call.

6.
A MGW is allocated for the session by the MSC/VATF. The MGW will not insert codecs.

7-8.
The MSC/VATF routes the message back to the SCC AS based on the pre-set route header included by the SCC AS.
9.
The SCC AS completes the session setup to UE-2 and sends a response to UE-1. The procedure here is the same as specified in TS 23.237 [4].
6.4.3.1a
Originating sessions in PS with VATF signalling optimization

This scenario is similar to the above, with the only exception that the VATF is not included directly from the SCC AS. Instead, the VATF is included from the P-CSCF in the visited network. This scenario requires that the P-CSCF is in the visited network. 
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Figure 6.4.3.1a-1: Originating session that uses only PS media

1.
UE-1 initiates an IMS multimedia session to UE-2 and uses only PS media flow(s). The request is forwarded to S-CSCF following normal IMS session set up procedures.

2~4.
The P-CSCF detects the IMS multimedia session and based on the local policy it anchors the session in the VATF prior forwarding the INVITE to the S-CSCF. The P-CSCF finds the correct VATF to route to as specified in clause 6.4.5. 

NOTE 1: 
The anchoring means that the access leg is between the UE-1 and the VATF, while the remote leg is between the VATF and the remote UE (UE-2). This also implies that when an access leg update is done, this needs to be sent to the VATF. A remote leg update is always initiated by the VATF. The SCC AS will not use the access transfer procedures and hence is only used for terminating domain selection. 


A MGW is also allocated for the session by the MSC/VATF.  The MGW will not insert codecs.

4-6.
The P-CSCF routes the INVITE to the S-CSCF and further to the SCC AS. The SCC AS includes the C-MSISDN for the UE-1 into the response, to allow the VATF to have a correct correlation identifier. 

7.
The SCC AS completes the session setup to UE-2 and sends a response to UE-1. The procedure here is the same as depicted in TS 23.237 [4].

The selected VATF/MSC will act as anchor MSC for the remainder of the call.
6.4.3.2
PS – CS Access Transfer

This clause describes the main differences with existing SRVCC procedures. Some of the procedures that are not impacted have been left out for clarity of the flow. The procedure requires that the MME will select the VATF/MSC included during session establishment when establishing Sv.
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Figure 6.4.3.2-1: PS to CS access transfer

1.
Procedures specified in TS 23.216 [3], clause 6.2.2.1 result in that the MME will establish Sv towards an MSC Server enhanced for SRVCC. The MME selects the same MSC Server for Sv as for SGs, which is the VATF/MSC included during session establishment. The MSC Server correlates the incoming PS to CS Handover request with the anchored session using the C-MSISDN obtained when anchoring the session. The MSC Server updates the media anchoring to forward the media towards the CS access. At this point, no extra signalling is needed within the IMS network. The MGW may insert codec towards the target access leg if needed. In case the target cell is served by a different MSC Server, then the VATF/MSC will act as an anchor MSC during SRVCC as specified in TS 23.216 [3].

NOTE:
The MGW can for a certain period of time send media both on the source access leg and the new target access leg to minimize the interruption delay further. 

2.
If the Gm reference point is not retained upon PS handover procedure, the Source Access Leg is released.

6.4.4 Deployment Alternatives
Different deployment alternatives for the VATF are possible, each of which requiring different type of support in the node(s) and different type of functionality:

A)
VATF included in MSC Server enhanced for SRVCC (as described in clause 6.4.3): 
-
The same MSC Server / VATF has to be selected during session setup and by the MME / SGSN for Sv.
B)
VATF included in MSC Server and co-located with / included in P-CSCF
-
The MSC Server / VATF is automatically included into the originating and terminating session path; 
-
MME / SGSN needs to select the same VATF for Sv;
-
VATF / MSC Server needs likely to play the role of an anchor MSC (target cell served by target MSC different to VATF).
C) 
VATF included in P-CSCF (no MSC Server included)
-
Requires media anchoring functionality (control of MGW) in the P-CSCF, e.g. by co-locating with IMS ALG;
-
VATF automatically included into the session path;
- 
Session transfer request from MSC Server enhanced for SRVCC needs to be routed to VATF / P-CSCF.
Some of these deployment alternatives can also be combined with each other:

-
A + B: VATF in MSC Server and in P-CSCF (with MSC Server).
-
A + C: VATF in MSC Server and in P-CSCF (without MSC Server.
In these cases the MSC Server enhanced for SRVCC needs to determine whether it is having the VATF role for this session (A) and if not the session transfer requests needs to be send to the VATF (B or C).
6.4.5
Selection of VATF
Selection of VATF for originated & terminated sessions
· For deployment alternatives A & B:
-
From HPLMN: 
-
Use the same query mechanism to the HSS to determine the MSC Server / VATF as when querying the IMS over PS session supported indication from the serving node(s) for terminating sessions or the SCC AS may use the procedure to retrieve location information from the SGSN/ MME.
-
From VPLMN (optimized call setup): 
-
Both P-CSCF and serving node (MME / SGSN) use the same (standardized) selection algorithm to find the MSC Server / VATF in the VPLMN.  MME / SGSN may include selected MSC Server for Sv into the context exchange with other MME / SGSN.
· For deployment alternative C: included in P-CSCF
Selection of VATF during SRVCC:

· For deployment alternative A & B, the MME selects the MSC Server / VATF for SRVCC. 
-
In case of optimized call setup, both P-CSCF and serving node (MME / SGSN) use the same (standardized) selection algorithm to select the VATF in the VPLMN.
· For deployment alternative C, the MSC Server routes the session transfer request to the VATF. This can be ensured by one of the following methods:
-
The MSC Server receives from the MME a visited STN-SR (vSTN-SR) that is suitable to route to the VATF. This can be achieved by one of the following methods:
-
See e.g. clause 6.11 for a method to allocate the vSTN-SR during session setup, if needed, and to push the vSTN-SR from the VATF to the HSS and from there to the MME/SGSN.
-
The VATF allocates the vSTN-SR when the user registers in the IMS. The vSTN-SR is provided to the IMS and via 3rd party registration to the SCC AS. The SCC AS provides the vSTN-SR to the HSS, which in turn updates the MME / SGSN.
-
The MSC Server / VATF can receive the address of the P-CSCF/VATF from the IMS (e.g. during IMS registration or using an event package). This requires that the same MSC Server is selected for SGs and for Sv and that the MSC Server is enhanced for ICS. 
6.4.6
Maintaining IMS registration 

As a prerequisite for SRVCC, the UE is IMS registered over PS. To avoid that the IMS registration expires during an ongoing voice call over GERAN / UTRAN after SRVCC, the MSC Server / VATF instructs the P-CSCF as follows:

- 
While the voice call is ongoing on the CS access leg (to/from the VATF), the P-CSCF shall update the local registration timer of the PS access leg such that it does not expire during the ongoing call.

-
If needed, the P-CSCF will also further instruct the S-CSCF to update its registration timer for the PS access leg such that it does not expire during the ongoing call.
After releasing the voice call(s), and if needed, the UE itself updates the IMS registration, i.e., in case the original IMS registration timer on the UE has already expired, the UE will immediately perform re-registration.

NOTE: 
If the UE’s IMS registration timer expires locally during the ongoing call, the UE ignores this until the call is completed and is able to perform a re-registration. 
End Change
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7. Session establishment continues according to procedures in 23.228
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9. Response is sent to UE-1 based on procedures in 23.228
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