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Abstract of the contribution: This contribution discusses an issue related to the MSC/VATF allocation in alternative #4, and proposes a way to alleviate it.
Discussion

Solution alternative #4 proposes to improve the performance of SRVCC by introducing the anchoring of the calls in the MSC at the time of their establishment in E-UTRAN.
Two ways of choosing an MSC in which to anchor the calls are currently described in TR 23.856, section 6.4.3.1:

-
Pre-configured PSI to the MSC Server based on the serving network the user is currently in. 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 that needs to be same as used by the MME. 

-
The SCC AS finds the MSC Server the user is allocated to (in case it is) by requesting a MSRN from the HSS. 
The second alternative only works for UEs that have attached to the CS domain, either performing a combined attached while in E-UTRAN (case of UEs supporting SMS over SGs), or on the UTRAN/GERAN side before reselecting to E-UTRAN, and in case the MSC registration has not yet expired. For all other cases, the first way of choosing the MSC should apply.
The way the MME is able to send the PS to CS handover request to the same MSC is described in section 6.4.3.2:

Procedures specified in TS 23.216 [10], clause 6.2.2.1 result in that the MME will based on the C-MSISDN determine the correct MSC Server currently anchoring the session
(As a side note, this text matches the selection of an MSC as per the first bullet above, i.e. for algorithm based selection. In contrast, for a UE that has performed combined attach, the MME knows in advance which MSC the UE is attached to).
The problem with the algorithm-based selection is that it is not at all based on location information. As an example, that means that a user (with a UE not supporting CSFB or SMS over SGs) initiating or receiving a call in Guangzhou could have its call anchored in an MSC based in Ürümqi. 
To the authors of this contribution, this seems to put a major constraint to the operators: this indeed requires that the MSCs enhanced to serve as anchors will need to be connected to all other MSCs, and all MMEs. 

This contribution proposes to enhance the MSC selection by having the HSS provide to the SCC AS the identity of the MME the UE is attached to in case the UE is not attached to the CS domain. The SCC AS shall then include that information in the INVITE message it sends towards the visited network. That parameter can be used in the visited network to select a suitable MSC.
Proposal
It is proposed to include the following change into TR 23.856.

Begin Change #1

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.
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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:
Editor's note: It is FFS for the impact on the MSC/VATF if the user is not CS attached in the MSC/VATF.

-
In case the UE is attached to the CS domain, 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 shall use in the INVITE message a pre-configured PSI to the MSC Server based on the serving network the user is currently in, 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. 

-
 

Editor's note: It is FFS how to use of Pre-configured PSI for serving MSC server at the time of configuration.
NOTE 1: 
In case the terminal is using SMS over SGs as specified in TS 23.272, the subscriber is allocated to a MSC Server while camping on LTE.
NOTE 2:
An optimization of the anchoring of media in the visited network could potentially be done from the P-CSCF in case local breakout with P-CSCF is supported in the visited network. However, it is out of the scope of this section to describe such scenario.

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.

6.
A MGW is allocated for the session by the MSC/VATF. 

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 depicted in TS 23.237 [4].

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.
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Figure 6.4.3.2-1: PS to CS access transfer

1.
Procedures specified in TS 23.216 [10], clause 6.2.2.1 result in that the MME will (either using information received at the time of a combined EPS/IMSI attach for UEs supporting such a procedure, or based on the C-MSISDN) determine the correct MSC Server currently anchoring the session, and then 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. 

NOTE:
The MSC server / 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.

Editor's note: It is FFS for the case that the anchoring MSC /VATF is not the MSC server serving the user at the time of handover, e.g. the user is on a fast moving train.

End Change #2
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9. Response is sent to UE-1 based on procedures in 23.228
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