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1. Introduction
At CT1#91 the issues of deploying CW together with Volte were described in C1-151683. During the discussion, the identified limitations of launching Volte/CW were acknowledged and some questions were given. This contribution provides a summary of the raised questions and the corresponding analysis. Its purpose is to share the understanding of the issue and help to evaluate a solution to fix the issue, in order to enable mobile network operators to smoothly launch the volte services.
Throughout this document the following notions and definitions are used. The use of [ ] (square brackets) denotes a reference to a listed item within this document, e.g. use case and device type.

i. VoLTE UE supports terminal based method
ii. VoLTE UE supports network based method
iii. Non-VoLTE capable UE
As the identified issues of the CW manifest themselves within SIM swap and multi-device scenarios, any design is required to consider the following use cases:

a. SIM swap to [i] above

b. SIM swap to [ii] above

c. SIM swap to [iii] above

d. Supplementary Service queries/updates for the CW service

e. Multi-device

2. Analysis
This section listed up the three main feedbacks as a result of the discussion on C1-151683 at CT1#91 meeting and provides the analysis and summary accordingly.
2.1 Instead of exchanging the CW capability by means of the first SIP registration, whether it is also possible that the network can learn the UE CW capability based on the event of receiving the 415 response. 

This use case assumes that a device of type [i] above is utilised, and the TAS learns this device type presumably after the first ever reception of 415.  Overlaying the suitability across the above use cases:
[a] As the device types are the same there is nothing to consider.
[b] In this case, how does the TAS re-learn the new UE capabilities?  The UE also will assume the network supports terminal based methods only.  If the TAS learns per device IMS registration (and not only at the first ever registration), this results in a very poor user experience as sometimes CW will work whilst other times it will not.

[c] Device types [iii] will adopt 24.010 supplementary service update mechanisms.
[d] If the UE doesn’t receive a second incoming call in order to discover (or not) the network’s capabilities (i.e. by the absence or presence of multi-part MIME payload), how should the UE behave regarding the usage of Ut for this service?  Should it consume locally or send to the network?
[e] Nothing additional to consider as devices of type [i] inherit issues previously identified with multi-device.
Summary (2.1): As stated within the proposed discussion paper submitted to CT1#91 (C1-151683) both network and UE are required to mutually discover capabilities in order to function correctly.  Relying on the reception of 415 does not meet this requirement.
2.2 Interworking with the CS domain: what if the CS-capable terminal is camping on the CS domain at the time when the CW happens?
The above consideration to a legacy device camped in the CS domain is applicable to all device types.  3GPP for instance TS 29.163 does not provide any provision for the mapping of multipart MIME payloads sent within SIP INVITE to ISUP.  Regarding the Communication Waiting service it only gives consideration to the mapping of provisional responses including a call waiting indication.
Summary (2.2): The interworking between domains is nothing new introduced by the proposed design.  The proposed mechanism could be leveraged for any other future service which may require mutual UE and network capability discovery.
2.3 Whether the use case of SIM swap is really an issue, as XCAP will be used always as per GSMA profile.

The Legacy UE (i.e. device types [iii]) does not support XCAP. Therefore, device type [iii] will leverage 24.010 mechanisms.  Some different scenarios of [c] are listed up below.
· If SS synchronisation for CW is supported, the TAS will be updated with new CW setting.  If the SIM is swapped back to device type [i] then the TAS setting cannot be changed (as XCAP requests for CW of these device types are consumed locally and not sent to the network).
· If SS synchronisation for CW is not supported, either the network will reject the request (not a good user experience), or will update the call waiting HLR setting, which may lead to a miss-alignment of settings across the different networks, i.e. CS and IMS respectively.
Additionally it should be noted the issue of a SIM swap in that any CW setting which was local to the UE is lost whenever a SIM swap is performed.  For example, consider a user with device type [i] disables CW, and then puts their SIM into a device type [iii], the second incoming call to that user will be alerted to the user, which is not what the user would be expecting.

Summary (2.3): There are varying degrees of issues regarding SIM swap and supplementary service updates as listed above. The mutual CW capability discovery mechanism, coupled with the synchronisation of SS between CS and TAS, gives a clean and consistent experience.  Note, as supplementary service synchronisation is being implemented within operator networks anyway, the addition of synchronisation the CW service is not arduous to implement.
3. Summary

Given the analysis and considerations above, the authors believe that the mutual CW capability exchange/discovery mechanism, coupled with the operational synchronisation of SS between CS and IMS, gives a clean and consistent user experience while launching Volte/SS/CW.
The related CR is in C1-15xxxx.
