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Abstract of the contribution: the paper proposes a solution to handle T-ADS query for dual registered UE.
Introduction
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: e.g., if 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”, the T-ADS would make a wrong assumption that the UE is not under a RAT supporting “IMS voice over PS”.
- 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). 
Solution proposed for issue 1: 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. E.g. only the MME is queried if the IMS session is in EPS. UDM/HSS makes the query for each SMF ID that is registered for an IMS DNN in the subscription profile in HSS.
Solution proposed for issue 2: IMS includes the UE’s IP address of the relevant IMS session in the T-ADS query to UDM/HSS. UDM/HSS provides the IP address to PGW-C/SMF in the query for the location of IMS session (see solution to issue 1). PGW-C/SMF compares the IP address with the IP addresses bound to the IMS sessions this PGW-C/SMF is responsible for, and if there is a match, it returns to UDM/HSS the current system for the IMS session (like in the solution to issue 1).
Proposal
It is proposed to update TS 23.501 as follows:
**** First Change ****
5.16.3.6
Terminating domain selection for IMS voice

When requested by IMS, the UDM/HSS shall be able to query the serving AMF for T-ADS related information.

The AMF shall respond to the query with the following information unless the UE is detached:

-
whether or not IMS voice over PS Session is supported in the registration area (s) where the UE is currently registered;
-
the time of the last radio contact with the UE; and

-
the current Access Type and RAT type.

In order to handle the UE in dual-registration mode (as per clause 5.17.2.1), before querying the serving nodes for T-ADS information, the UDM/HSS shall query the PGW-C/SMF to determine on which system (EPS or 5GS) the IMS PDU session/PDN connection is located. The UDM/HSS makes the query for each SMF ID that is registered for an IMS DNN in the subscription profile in HSS.
The UDM/HSS shall include in the query to PGW-C/SMF the IP address associated to the IMS PDU session/PDN connection as provided by the IMS. If there is a match, PGW-C/SMF returns to UDM/HSS the current system (EPS or 5GS) for the IMS PDU session/PDN connection. Consequently, if a match was found, the UDM/HSS performs the T-ADS query only in the system where the IMS PDU session/PDN connection is located.
**** End of First Change ****
**** Second Change ****
7.2.3
SMF Services

The following NF services are specified for SMF:
Table 7.2.3-1: NF Services provided by SMF

	Service Name
	Description
	Reference in TS 23.502 [3]
	Example Consumer

	Nsmf_PDUSession
	This service manages the PDU Sessions and uses the policy and charging rules received from the PCF. The service operations exposed by this NF service allows the consumer NFs to handle the PDU Sessions.
	Clause 5.2.8.2
	V-SMF, H-SMF, AMF

	Nsmf_EventExposure
	This service exposes the events happening on the PDU Sessions to the consumer NFs.
	Clause 5.2.8.3
	PCF, NEF, AMF

	Nsmf_T-ADSSupport
	This service exposes the current system (EPS or 5GS) where a PDU Session/PDN Connection is located in case dual-registration.
	Clause 5.2.8.x
	UDM


**** End of Second Change ****
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