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Abstract of the contribution: Discusses the topic of T-ADS for Dual Registration UEs and proposes a way forward.
1. Background
In SA#125 paper S2-180746 [1] was discussed on the topic on T-ADS for UEs that are dual-registered in EPC and 5GC. 
This paper brought up 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 figuree.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).
2. Problem Analysis

Comments on issue #1: 

Overall the question is what is the purpose of T-ADS in case both EPS and 5GS support only PS registrations. In case of Dual Registration the UE may selectively transfer certain PDU Sessions to EPC, while keeping other PDU Sessions in 5GC. The logic determining which PDU Sessions will transferred to EPC and which will be kept in 5GC is left up to UE implementation. It is though safe to assume that if one system does not support voice over IMS (related NAS indicator is set to "IMS voice not supported") the voice centric UE will not keep the IMS PDU session over this system. In this respect we can assume that the IP address of the latest IMS registration of the UE reflects accurately the system over which IMS PDU session is connected and for voice centric UE voice is assumed to be supported.
Observation 1: The voice centric UE will register in IMS for 5GS or EPS only with the IP address of the IMS PDU session

Observation 2: It is assumed that a reasonable voice centric UE implementation will keep the IMS PDU Session to a system that supports voice over IMS.

Based on these observations we can conclude that for the case where Dual Registration uses two PS only registrations there is no need for T-ADS. 

Conclusion 1: For the case where Dual Registration uses two PS only registrations there is no need for T-ADS. 

Issue #2 we believe is unrealistic and in fact not addressed in previous releases e.g. between LTE and WiFi. We can assume that even for Dual Registration UE keeps IMS sessions in one of the two systems i.e. the one over which IMS PDU Session is located. 

The UE using Dual Registration will not establish a second registration with the IMS for 5GS or EPS using an IP address different from the IP address associated with the PDU session used for IMS services.

Conclusion 2: Even for Dual Registration UE keeps IMS sessions in one of the two systems i.e. the one over which IMS PDU Session is located. 
Conclusion 3: The UE using Dual Registration will not establish a second registration with the IMS for 5GS or EPS using an IP address different from the IP address associated with the PDU session used for IMS services.
One additional issue not discussed in [1] but briefly discussed offline is that the UE in EPC can be combined registered and Dual Registered. This is allowed by this text in TS 23.501: In entire clause 5.17.2 the terms "initial attach", "handover attach" and "TAU" for the UE procedures in EPC can alternatively be combined EPS/IMSI Attach and combined TA/LA depending on the UE configuration defined in TS 23.221 [23].
In that case the UE will be in fact "triple" registered (2 PS registrations and 1 CS). In that case T-ADS can in fact be used to choose between one of the PS registrations and the CS registration. We can assume that using the CS registration in that case is the "last resort" and can only be used if none of the PS registrations indicate "IMS voice is not supported". Even for this case there is no interoperability issue that needs to be solved. 
Conclusion 4: When the UE is Dual Registered and also IMSI attached in EPC, the SCC AS can choose the CS domain only if there is no support for voice in either of the two PS registrations.
3. Conclusion
Based on the above conclusions we propose CR to TS 23.501 S2-181877 (CR0109) and to TS 23.228 S2-181878 (CR1188). 
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