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Abstract of the contribution: This contribution updates solution #3 to support IP address continuity of interworking without N26.
1. Discussion
when interworking from 5GS to EPS without N26 is conducted, the address of PGW-C+SMF is stored in UDM, but when UE attaches in EPC, this address is required to send to MME along with other information from HSS.
Therefore the interaction between UDM and HSS are required to support IP continuity of interworking without N26 from 5GS to EPS.

This interaction is not needed for IP continuity of interworking without N26 from EPS to 5GS since the address of PGW-C+SMF is always stored in UDM even when the UE attaches in EPS. 

This interaction is also not needed for IP continuity of interworking with N26 since the address of PGW-C+SMF is not retrieved from UDM or HSS.

2. Proposal

It is proposed to update solution #3 as follows.
6.3
Solution #3: UDM/HSS FE interaction reusing legacy protocol

6.3.1
Introduction
This solution addresses Key Issue #1: Interaction between UDM and HSS with separate repositories.

The assumption of this solution is that 5GS UDR and EPS UDR are separate, between which there is no interface for direct interactions. The EPS profile is stored in EPS UDR and the 5GS profile is stored in 5GS UDR.

UDM and HSS FE interacts to retrieve or update the required user data for the following procedures:
-
Authentication procedure, i.e., initial attach/registration.

-
Network Provided Location Information (NPLI).

-
Procedure on IP address continuity of interworking without N26 from 5GS to EPS.

Editor's note:
it is FFS to identify IMS related procedures on UDM and HSS FE interacts.
To avoid the impact on legacy HSS, the interactions for retrieving or updating user data are initiated by UDM through reusing existing HSS supported protocol and procedures, i.e. this solution only requires UDM to retrieve or update user data stored in EPS UDR via HSS FE. The interface between HSS FE and EPS UDR is also not impacted.
6.3.X
Solution on IP address continuity of interworking without N26 from 5GS to EPS
6.3.X.1
Architecture

Shu interface defined in clause 6.3.2.1 is reused.
UDM is the only access point both to 5GC and EPC.
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Figure 6.3.X.1.1: Solution architecture

when a UE initially registers in 5GC, the FQDN for the S5/S8 interface of the PGW-C+SMF is registered into UDM via Nudm as specified in clause 4.11.2 of TS 23.502.
When UE attaches in EPS due to interworking without N26, the procedure specified in clause 4.11.2 of TS 23.502 applies. When MME sends Update Location Request to UDM, after forwarding the request to HSS, UDM needs to retrieve the stored PGW-C+SMF FQDN and add it into the Update Location Ack message returned from HSS.
The MME use PGW-C+SMF FQDN received from the Update Location Ack message to determine the address of PGW-C+SMF.
6.3.X.2
Illustrated procedure

The procedure of the interaction between UDM and HSS FE is shown in Figure 6.3.X.2.1.
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Figure 6.3.X.2-1: IP continuity procedure for interwroking without N26 from 5GS to EPS
0.
PGW-C+SMF registers its FQDN in UDM during registration procedure. UDM stores the FQDN in 5GS UDR.
1.
When the UE attaches in EPS due to interworking without N26 from 5GS to EPS, during the procedure, MME sends Update Location Request to UDM.

2.
UDM forwards Update Location Request to HSS for further handling.
3.
HSS FE interacts with EPS UDR to handle Update Location Request.
4.
HSS FE returns Update Location Ack to UDM.
5.
after receiving Update Location Ack, UDM retrieve PGW-C+SMF FQDN from 5GS UDR.

6.
UDM generates a new Update Location Ack to add PGW-C+SMF FQDN into the message and forwards the message to MME.

NOTE:
the other signalling interactions not related to the solution are not present in this figure for simplification.

6.3.2.3
Impacts on existing services and interfaces
UDM  supports:

-
forwarding Diameter S6a Update Location Request message to HSS FE;

-
retrieving PGW-C+SMF FQDN from 5GS UDR after receiving Update Location Ack from HSS FE.
-
generating new Update Location Ack to add PGW-C+SMF FQDN into the message and forwarding the message to MME.
HSS FE: No impact.

5GS UDR: No impact.

EPS UDR: No impact.
6.3.2.4
Evaluation
Editor's note:
This clause provides an evaluation of the solution.
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