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This document discusses the fallback scenarios from the ICS UE perspective.

Discussion

The TR 23.892 has concluded that the co-existence of the ICS UE and VMSC-enhanced-for-ICS solutions must be possible. In Chapter 5.5.4 it is stated that the VMSC that has been enhanced for ICS shall be able to support call originations, terminations and domain transfers with the same procedures as a network with regular VMSC. Thus it can be seen, that the UE should continue to use the ICCC even when connected to VMSC with ICS functionality. 

On the other hand, the S2-xxxxx_part1 has concluded that the ICS UE must be able to learn the home network’s support for ICCC, and disable the ICS functionality locally in the UE if the home network does not support ICCC. 
The current Chapter 6.20 in TR 23 892 discusses the fallback scenarios, and lists a fallback to ICS UE as one fallback alternative if the VMSC does not implement the ICS function. This is in conflict with the Chapter 5.5.4.  As stated in 5.5.4, if the UE supports ICS and the home network supports ICCC, then the use of ICCC is the main scenario, regardless whether the VMSC supports ICS or not. Only if the ICS UE does not temporarily get a ICCC connectivity to the home network, the UE can fallback to non-ICS UE and use the ICS functionality in the VMSC to connect to the ICS services. It is proposed to state in the arguments for the 3rd fallback alternative in Chapters 6.20.1.2 and 6.20.1.3, what is the reason this alternative is not feasible.
Technically speaking either ICS UE or VMSC-enhanced-for-ICS could be seen as a primary mechanism when both are supported in the network, thus fallback could occur to either direction depending on the operator policy. However, it is assumed that primary mechanism should be the one that can offer most of the features; full Service Consistency and Service Continuity is only possible with an ICS UE, hence if the operator has invested to ICS UE, and the corresponding home network functions, the operator is assumed to wish to use that one as a primary. 
Proposal

It is proposed to add the following changes to the chapter 6.20.1 in TR 23.892:

6.20.1.2
Possible Solutions

When there is no ICS functionality available at an attached MSC, the following fallback solutions are possible:

1
Fallback to redirection to IMS. That is, to redirect all originated calls to the IMS by using CAMEL. This of course will not provide for mid-call services in IMS, and also means that the subscriber will be present in CS, but unregistered in IMS. Terminating services will be in IMS, using redirection from the GMSC in the HPLMN.

2
Fallback to CS:

2.1
MO calls handled in CS (i.e. MSC in VPLMN), MT calls handled in IMS. Hence originating or mid‑call services will be in CS domain and terminating services in IMS.

2.2

MO calls and MT calls handled in CS. For incoming IMS calls, the T-SDS (Terminating Service Domain Selection function) will need to be enhanced to be made dynamic as currently it is only statically configured.

3
Fall back to UE based ICS solution. This is not considered a valid alternative, since if the UE supports ICS, and home network supports ICCC, then the ICS UE will use ICCC, and will not to rely on ICS function in VMSC. If the home network does not support ICCC, then the ICS UE has to detect that the ICCC is not available, and the ICS UE has to disable the ICS functionality, thus falling back to UE based ICS solution is impossible in any case.  



Options 2.2 and 3, above, will require fairly substantial work in order to provide a technical realisation: possibly too much work for the actual benefit they bring.

Option 1 provides the most functionality out of all options, but of course relies on CAMEL support in the VPLMN.

Option 2.1 will have a fairly simple technical realisation and is probably the best option to use when there is no CAMEL in the VPLMN (a fairly rare case in most roaming agreements between most operators, but certainly not an impossibility). This option may also be used if the subscriber is using only services that are standardised already as a Supplementary Service, but the HPLMN was provisioning these in IMS as part of a network‑based ICS architecture.

6.20.1.3
Conclusion

Options 1 and 2.1 should be defined in the network based ICS solution. It should be an operator option (e.g. by CAMEL provisioning) when option 1 should be used and when option 2.1 should be used in VPLMNs with CAMEL. In VPLMNs with no CAMEL, option 2.1 should always be used.
In the above cases, the HLR/HSS should download to the VMSC/VLR the service data that enables the execution of the required services in the CS domain.

Option 2.2 is too complex in relation to their actual use and benefits they will bring.
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