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Abstract of the contribution: This paper discusses alternatives for the cases where a UE supporting UTRA for roaming would have only implemented / tested for SR-VCC to GERAN. 
Discussion
The issues and possible solutions have been described in other papers. Here, we just recall some principles and try to make assumptions for a network-based solution (without UE impacts). UE-based solutions are not discussed in this paper. 

Should MME know all UE Radio Capabilities?

In some discussion papers, it is stated: "the MME (and SGSN) needs accurate information on whether the UE supports SRVCC to GERAN, UTRAN or both in order to decide whether to indicate “VoIMS possible” or “VoIMS not supported” in the Attach/TAU/RAU accept messages. 
We consider that this is not correct description of the issue. The issue is: the MME should know on whether, due to UE radio capabilities, network capabilities and network radio environment (Frequency Bands, etc), the [UE + Network] can support SRVCC. This does not imply that the MME should know all the details on radio capabilities to decide to tell the UE whether VoIMS or CSFB should be used.

Furthermore, the main principle of the Core Network and the Radio Access Network split is that the Core Network is globally radio agnostic. If the MME analyzes the UE radio Capabilities, the issues are:
· AS/NAS layer separation would be violated;

· Each time the UE Radio Capabilities evolves even for a strict radio aspect for which the MME has no information at all, the MME may have to be updated (if the AS layer radio capability IE encoding changes the MME is impacted);

· This may lead into a lot of proprietary options of radio-based algorithms in an MME with and may result in IOT issues.

The RAN should know the entire radio environment, and this is already done by eNB with e.g. Neighbour Cells configuration and SON. 

Assumption 1: The Core Network should not analyze the UE radio Capabilities. Instead, the RAN should provide the MME with a global indication on whether the UE and the RAN support SRVCC with regards to the radio environment (GERAN/UTRAN, Frequency Bands)
Is the mismatch between UE and Core Network decision rare?
The majority of UEs will be in line with the network radio capabilities for VoLTE service. It is expected that the mismatch will only occur for a small amount of users, e.g. the incoming Roamers.  Therefore, it might be possible to provide the affected UEs with the correct recommendation wrt to whether voice calls should take place in VoIMS or in CS domain with CSFB, only after the Attach procedure is completed i.e. not at the Attach Accept but a bit later. However, the UE may be immediately subject to a handover or a reselection e.g. due to SPID. That may result in some call drops.
Also, the action from the MME in case RAN-UE VoIMS is not supported (see figure 2 in the proposal) cannot be a detach as we would have an end-less loop. Moreover, from the UE perspective this would also be bad as the UE would have had started an IMS REGISTER and would need to undo it. 

Assumption 2:  Even if an optimization may be envisaged in the network-based solution in order to save one message exchange between the eNB and the MME, it may result in bad use experience and it is not recommended. 
Call flows
Two alternatives are described. The first alternative corresponds to the two above assumptions. The second alternative corresponds to assumption 1 only. 
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Figure 1: Alternative 1
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Figure 2: Alternative 2
Proposal
It is proposed to agree on the two above assumptions, and on call flow Alternative 1.
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