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Abstract of the contribution: in SA2#124 it was recognized that there are issues with handling T-ADS query for dual registered UE. In general the issue is to keep IMS updated on access change when the UE is dual registered. This paper compares a CN-based solution and a UE-based solution and concludes that CN based solution is preferable.
1. Discussion
1.1 Introduction
In SA2#124 it was recognized that there are issues with keeping IMS updated on access changes with dual registered UE. This paper:

- recalls what the issues are
- compares a CN-based solution and a UE-based solution and concludes that CN based solution is preferable.
1.2 Issues with keeping IMS updated on access type with UE in DR
Like in EPC, also in 5GC the HSS queries the MM function (i.e. AMF) when requested by IMS to provide T-ADS related information as stated in TS 23.501 clause 5.16.3.6.

However, in 5G a UE may be also dual registered, i.e. simultaneously registered in EPC and 5GC, as described in TS 23.501 clause 5.17.2.1. In this case, when the IMS queries the UDM/HSS for the support for ”IMS voice over PS” in the currently registered radio access, the UDM/HSS queries both AMF and MME. As a response, AMF and MME report the support based on the current registration area of the UE. The report includes a time stamp of last radio contact and RAT. IMS delivers the incoming voice session based on the access support for ”IMS voice over PS” in the current RAT (i.e. the most recent RAT the UE had a radio contact).

In this framework there are two issues:

- Issue 1: if there is only one IMS PDU Session/PDN Connection (hereby referred as IMS session), the process does not take into account on which system the IMS session is located, see the figure
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e.g., the IMS session resides in EUTRAN/EPC which supports “IMS voice over PS” but the most recent radio contact is with 5G-RAN/AMF, and 5G does not support “IMS voice over PS”. In step 1 the IMS queries the HSS/UDM for T-ADS. Since the UE is registered in both 5GC and EPC, the HSS/UDM queries the serving MME and AMF for T-ADS related information in step 2. 5GS does not support IMS VoPS, whereas EPS supports it. If the UE had the most recent radio contact with 5GS, the T-ADS in IMS would make a wrong assumption the UE is under a RAT that does not support the IMS VoPS, so IMS may reroute the call to CS (if available) or to a voice mail. 
- Issue 2: if there the user has IMS sessions in both EPS and 5GS, UDM/HSS needs to discriminate to which IMS session the T-ADS query refers. (This may be either because a single SUPI is shared with multiple IMS subscriptions, e.g. business and private subscriptions, that both can be used for voice service, or the SUPI may be bound to an IMS subscription that has multiple IMS registrations for different IMS services, like SMS and voice).
1.3 Proposed solutions
NTT DOCOMO submitted to SA2#124 a paper (S2-178466) to propose a solution to these issues. S2-178466 proposes a CN-based solution based on the following principle: after receiving a T-ADS query from IMS, UDM/HSS queries the PGW-C/SMF to determine on which system (EPS or 5GS) the IMS PDU session is located (a PDU session to DNN = “IMS”). After that, UDM/HSS sends the T-ADS query only to the system where the IMS session is located, which provides the current access type.
In SA2#124, during the discussion on S2-178466, Qualcomm observed that CT1 agreed on using a UE-based solution (described in C1-174339) to handle IMS registration when the UE moves to a 3GPP access that does not support VoPS. For this reason, a similar UE-based solution could be used to inform IMS when the UE performs access change: i.e. the UE should be mandated to perform an IMS re-registration every time it changes the access, so that the IMS gets aware of the current access type. 
1.4 Comparison

The following table summarizes pros and cons of the two solutions. 

	
	Pros
	Cons

	CN-based solution (S2-178466)
	No additional signalling between UE and network.
	PGW-C/SMF must expose a new service to HSS/UDM to support T-ADS.

	UE-based solution (UE performs an IMS re-registration every time it changes the access)
	No changes in the CN.
	Signalling overhead: UE performs IMS re-registration at each access change. Impact to the UE to perform IMS re-registration on 3GPP access change.


It is important to observe that a similar scenario was already evaluated in Rel. 9 and the CN-based (on request of the HSS, the MME indicates the current RAT type, see TS 23.401 V9 clause 4.3.5.8) solution was selected to minimize the signalling between UE and network. Similar consideration should apply also in the current case and the CN-based solution should be selected.
Proposal 1: in order to resolve the issue with keeping IMS updated on access type with UE in DR, it is proposed to select a CN-based solution based on T-ADS. PGW-C/SMF needs to expose a new service to HSS/UDM to support T-ADS.
2. Proposal
Proposal 1: in order to resolve the issue with keeping IMS updated on access type with UE in DR, it is proposed to select a CN-based solution based on T-ADS. PGW-C/SMF needs to expose a new service to HSS/UDM to support T-ADS.
The proposed solution is described in the CR S2-180747.
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