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1. Introduction
In order to perform rSRVCC, the MSC needs to provide the target MME/SGSN with the UE’s current PS domain registration information (P-TMSI, RAI, P-TMSI Signature). SA2 has agreed in SA2#90-Bratislava, that the UE shall provide this information to the MSC directly via NAS signalling (S2-121795). 

SA2 has also outlined in CR S2-121795 certain triggers to be used by the UE to provide serving PS node information to the MSC, and has sent an LS (S2-121854) to CT1 requesting to add the necessary NAS modifications for the UE to provide this information.. However, when analysing the NAS impact of such triggers in detail, we have found that this trigger based solution solution has an unnecessarily big impact in the UE’s NAS, and unnecessary signalling overhead. 

This paper analyses an alternative means for the UE to provide the desired information to the MSC, achieving the intended goal by SA2, with minimal NAS impact and signalling overhead, using an extension to an existing NAS procedure.



2. Issues with PS Registration Exchange Triggers Outlined in S2-121795
It is envisioned by SA2 in S2-121795 that the UE will provide the MSC with the PS domain registration information during the following events.
1. Call Setup
2. During a CS call, immediately after RAU/Attach
3. After PS to CS SRVCC, in case RAU is not performed immediately

Such protocol has the following design challenges.
1. The UE GMM (PS) and MM (CS) state machines will have to develop additional coupling. The GMM sublayer will have to inform the MM sublayer of any change, and M would have to trigger the necessary updating procedure towards the MSC, This is an important internal change in the UE, as currently MM and GMM state machines are decoupled with minimal interaction.
2. Call control or Connection Management signalling will have to be modified to address communication of PS registration information during call setup.
3. New signalling and protocol logic will have to be developed for updating PS registration information while in call. A major challenge is that currently procedures like Location updating procedure, which are MM sepcific procedures cannot be initiated if an MM connection already exists, e.g. during a call. MM common procedures are the most suitable procedures to be used, as they can be initiated at any time, but all currently defined MM common procedures, except IMSI detach, are NW initiated. Therefore, the UE trigger based solution would not be suitable with current MM common procedures.  
In addition to the above design challenges, there are certain drawbacks that should also be considered.
1. The rSRVCC capable UE will provide PS-registration information to MSCs irrespective of whether or not CS to PS HO will occur. This will cause signalling load especially in UTRAN and DTM GERAN networks where the RA could change multiple times during the course of a CS call.
2. The rSRVCC capable UE will provide PS registration information to legacy MSCs as well. There may be need to specify mechanism through which the UE can learn whether or not the MSC supports rSRVCC. Else, the UE could be updating the MSC regularly for no reason.


3. NAS Solution for providing PS registration information to the MSC
It is worth noting that what is really needed by the MSC, is to have the UE’s PS domain registration information (P-TMSI, RAI, P-TMSI Signature) at the time the MSC is initiating the rSRVCC procedure. Having the UE’s current PS registration at any time, while rSRVCC is not being invoked, is actually not required. Therefore, it is worth considering a solution where the MSC requests this information to the UE when needed.

TS 24.008 already specifies the Identification procedure which is a MM common procedure and can be initiated anytime by the MSC. This procedure is used by the network to query specific identification parameters from the UE.

The Identification procedure can be extended to allow an MSC to query the UE’s PS domain registration information (P-TMSI, RAI, P-TMSI Signature) upon determining that the UE is a candidate for rSRVCC.
An MSC that is rSRVCC capable shall perform the Identity Request procedure upon determining that the UE is rSRVCC capable and that rSRVCC is necessary. As per existing specification in TS 24.008, the UE shall provide the MSC with the information being inquired, provided it is available.

This procedure can be performed anytime. The usage is not restricted to call setup or periodic registration. As a result, this procedure can be employed in UTRAN, DTM GERAN and non-DTM GERAN networks as well as in cases where the CS call is a result of SRVCC from a VoIP call.

This solution does not require additional coupling between the PS and CS state machines. Only PS registration information lookup is required in order to satisfy the Identity inquiry.

This procedure gets executed only if the MSC and the UE are rSRVCC capable. Further, PS domain registration information is exchanged only on a need basis. Therefore this solution adds little overhead.  

The use of the Identification procedure to retrieve UE’s PS domain registration information might add some delay to the rSRVCC HO preparation phase. However, this delay is not likely to pose any performance issues. Firstly, this does not translate into service interruption since it is entirely contained in the preparation phase. Secondly, in typical deployments rSRVCC is likely to be employed to move the voice call from a CS capable RAT to a VoIP capable RAT when the latter becomes available.  Deployment scenarios where the UE is losing coverage of a CS capable RAT and a VoIP capable RAT is the only other option are unlikely since they pose other problems to non-VoIP capable UEs. 

4. Conclusion

It is proposed that SA2 slightly modifies the agreed solution in S2-121795 (CR#0275 rev2 to TS 23.216), to capture that instead of the UE providing the PS registration information on a trigger-based manner, the MSC requests this information when needed. 
This will help CT1 adopt a solution that has minimal NAS impact and minimal signalling overhead (i.e. extending the identification procedure).

