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Abstract of the contribution: All variants of rSRVCC solution alternative 3 currently documented are based on the idea that the source MSC signals to the source SGSN during the access transfer preparation. How the source MSC finds the source SGSN is an open issue that remains to be addressed, and this paper analyses several solutions and proposes one of them to be adopted.  
Discussion

rSRVCC solution alternative 3 in TR 23.885 v0.4.0 is based on the assumption that the source MSC signals to the source SGSN at the time of the rSRVCC access transfer preparation. Hence a prerequisite is that the source MSC knows or can determine who the source SGSN serving the UE is.

Several possible solutions are proposed and analyzed below.

Solution 1: HSS query by the MSC server at the time of rSRVCC handover
The HSS stores the SGSN serving the UE, and is updated each time the UE changes SGSN. The MSC can therefore query the HSS at the time of the handover, to retrieve the SGSN identity. The exact procedure used by the MSC to retrieve the information could be defined in stage 3.
The main drawback with such an approach is that it would create extra load for the HSS, and besides, in roaming situations, it adds some extra delay to the handover procedure, as the MSC is located in the visited network, and the HSS in the home network. It has impacts on the HSS and on the MSC.
Solution 2: HSS subscribe/notify mechanism by the MSC server
In this approach, to avoid delaying the handover procedure, the MSC subscribes with the HLR/HSS when a call starts in the CS domain or when it gets handed over from the PS domain via SRVCC in order to get notified in case the UE changes SGSN. (Whether an existing procedure can be reused or a new procedure would need to be defined is a stage 3 matter). The MSC unsubscribes when the call ends in the CS domain, or when it is handed over to the PS domain via  rSRVCC. 
While this solves the potential problem of the extra delay at handover time, it still has the drawback of creating extra load for the HSS. It has impacts on the MSC and on the HSS.
Solution 3: Provision of the SGSN identity to the MSC via HSS Insert Subscriber Data and via SGSN notifications  
In this approach:

· The UE signals in the Routing Area Updates sent to the SGSN that it is rSRVCC capable.

· At inter-SGSN routing area update: the new SGSN gets the address of the MSC serving the UE in the Insert Subscriber Data which it receives from the HSS as part of the existing procedure. If the inter-SGSN RAU occurs while the UE is engaged in CS call that was subject to inter-MSC handover, the MSC address received in Insert Subscriber Data is that of the anchor MSC. The SGSN then notifies the MSC (serving or anchor) that it has become the serving SGSN for the user if the UE is rSRVCC capable. (Note that the SGSN also needs to be configured to know that the MSC is rSRVCC capable).
· At inter-MSC Location area update: the MSC gets the address of the serving SGSN in the Insert Subscriber Data which it receives from the HSS as part of the procedure. 
Those modified procedures would apply in case of NMO II/III both when the UE is in MM idle mode and in MM Connected mode.
The modified Routing Area Update procedure would also apply in case of NMO I when the UE is in MM connected mode.
(In case of NMO I, while the UE is in idle mode, the existing LAU/RAU procedures apply: when the UE performs Combined Routing Area/Location Area Update, the SGSN will be able to locate the MSC based on the TMSI in case an MSC has already been chosen for the UE, or select a new MSC).
This solution does not imply any extra load for the HSS, but creates a little extra load for the SGSN and the MSC (in case of NMO II/III). It has impacts on the MSC, on the SGSN and on the HSS.
Note that the proposed solution solves the problem of the following race condition specific to NMO II/III:

· Suppose the UE changes the serving MSC and serving SGSN in Idle mode at the same time; there is no guarantee that the HSS will be updated first with the new MSC or with the new SGSN;
· If the HSS is updated with the new MSC first, the Insert Subscriber Data message will return the old SGSN, which is the wrong SGSN;

· This inconsistency will be automatically resolved when the HSS updates the SGSN with the new MSC in the Insert Subscriber Data message, following which the new SGSN notifies the new MSC that it is the new serving SGSN.
Proposal
It is proposed to discuss the aforementioned solutions and agree on a way forward for solving the issue of the MSC finding the source SGSN in solution 3 for rSRVCC.
The preference of LG Electronics is to go forward with Solution 3 described in the present paper.
