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1.	Proposal
This document updates the solution #2: Direct SBA UDM-HSS Interworking to cover some of the use cases which need to be addressed by each proposed solution. It is proposed that the following text changes and proposals are added to TR 23.732.

***********************PROPOSED TEXT********************************


6.2.3.1	General
Figure 6.2.3-1 shows a high-level illustration of the EPS/IMS and 5GS interworking procedures that requires interworking via HSS/UDM for procedures triggered from the EPS/IMS.


Figure 6.2.3-1: High Level Illustration of HSS-UDM Interworking
1.	IMS/EPC interacts with HSS over existing interfaces for the purpose of e.g. Updating Location of an MME in HSS, and/or requesting HSS to execute some actions in the access network (e.g. P-CSCF restoration) or retrieve some information from the access network (e.g. TADS or NPLI information).
2.	Depending on the type of request, the HSS may be able to serve the request and reply to the request with no interaction with UDM (e.g. for ULR from MME or P-CSCF restoration request from S-CSCF). In this case, the HSS resplies the request as in step 6.
	Otherwise, the HSS interacts with UDM over the new Nxx reference point proposed in this solution using new service operations under the Nudm service set. The definition of these new service operations is out of the scope of the description of this solution.
	In either case, in a layered architecture, the HSS interacts with the 4G/IMS UDR (using Ud). The HSS does not need to retrieve any subscription data belonging to the 5G subscription profile.
3.	UDM receives the request from HSS over the new Nxx reference point and interacts with the 5GC as needed using existing defined procedures. UDM interacts with the 5G UDR (using Nudr). The UDM does not need to retrieve any subscription data belonging to the 4G/IMS subscription profile.
Editor's note:	Analysis on the existing defined procedures in UDM that are used is FFS.
	Depending on the request, UDM may omit the request to the 5GC and reply to HSS as in step 5 based on information stored under the 5GC subscription profile (e.g. in case of a TADS requests for which the AMF has already informed UDM that "Homogeneous support for Voice over IP" is supported).
	In case of P-CSCF restoration or AMF deregistration, the UDM does not wait for the acknowledgement from 5GC, it sends the response back like in step 5.
4.	5GC replies the request from UDM including the requested information (e.g. TADS, NPLI) or confirming the execution of the requested action (e.g. P-CSCF restoration, deregistration of the UE from the AMF).
5.	UDM responds to HSS including the requested information (e.g. TADS, NPLI) or confirming the execution of the requested action (e.g. for the P-CSCF restoration request, it confirms the deregistration of the UE from the AMF).
6.	HSS responds to EPC/IMS. Depending on the request, the response from HSS will include information received from 5GC via UDM (e.g. TADS, NPLI).
Figure 6.2.3-2 shows a high-level illustration of the 5GS and EPS/IMS interworking procedures that requires interworking via HSS/UDM for procedures triggered from the 5GC.


Figure 6.2.3-2 High Level Illustration of UDM-HSS Interworking
In this case, an interaction between the 5GC and the UDM (e.g. an AMF registration in UDM in the context of a mobility scenario from EPC to 5GC using interworking with N26 procedures) triggers a request from UDM to HSS over the new Nxx reference point proposed in this solution using new service operations under a new service set offered by the HSS, e.g. Nhss service set. The definition of these new service operations is out of the scope of the description of this solution.
Similar interactions as described for the HSS-UDM interworking for procedures triggered from the EPC/IMS apply here too. Depending on the procedure, the interactions between the UDM and the 5GC, the UDM and HSS and HSS and the EPS, may be executed asynchronously (e.g. the UDM may not wait to the response from HSS, not even to trigger the request to HSS to send a response to the 5GC).
6.2.3.x	Subscriber Profile Indications
Different subscriber types may exist in a network with Nxx interface. For example, some subscribers will use the full network, i.e. 5GC, the EPC and the IMS, while others might use 5G and IMS but no EPC, and legacy subscribers might just remain limited to EPC and IMS services without subscription to the 5GC. The different subscription types determine, whether the use of the Nxx interface is required for a subscriber. Thus, a “5GC subscription indication” is part of the HSS subscription data as well as a “SMS via 5G NAS support” indication. Similarly, an “EPC subscription  indication” and an “IMS subscription” indication are stored in the UDM subscription data.
Editor’s note: requirement for “IMS subscription indication” to be confirmed.
[bookmark: _Toc523748553]6.2.3.y	Authentication
For users with credentials stored in the HSS(AuC), (i.e. users with also a 2/3/4G subscription) the UDM needs to retrieve the authentication vectors from the HSS. The collocation of the 5G and 4G/3G/2G credentials is required to avoid distributed vectors generation lacking coordinated Sequence numbers.
[bookmark: _GoBack]Editor’s Note: this procedure may not be the only option pending SA3 LS response.

Figure 6.2.3.y-1 shows the interaction in an interworking scenario with N26 interface, when the UE attaches to the 5GC, but authentication data are stored in the EPC-UDR.



Figure 6.2.3y-1 Authentication in 5GC with credentials in HSS

1. The UDM receives a Nudm_UEAuthentication_Get Request, containing the SUPI of the user.
2. The UDM queries the UDR for the user profile belonging to the SUPI.
3. The UDM receives the user profile, which includes the IMSI, the authentication method, an EPC subscription indication, but no authentication data.
4. The UDM sends a Nhss_UEAuthentication_Get request to the HSS, containing the IMSI, Serving network information, and the Authentication Method (which specifies whether the 5G AKA or the EAP-AKA authentication methods is used) 
5. If the EPC UDR is used, the HSS reads the IMSI, SQN and other data from the EPC-UDR.
6. The AuC as part of the HSS generates the 5G AKA or EAP-AKA authentication vectors.
7. If the EPC UDR is used, the HSS updates the SQN in the EPC-UDR.
8. The HSS provides the authentication vectors to the UDM in the Nhss_UEAuthentication Response.
9. The UDM proceeds with the authentication.

6.2.3.z	Mobility Scenarios
6.2.3.z.1	Mobility from 5GC to EPC, single registration, with N26 Interface
In a single registration scenario, the attachment in an MME triggers a cancellation of the AMF address in the UDM/UDR.
Figure 6.2.3.z.1-1shows the interaction in an interworking scenario with N26 interface, when the UE attaches to the EPC.


Figure 6.2.z.1-1 Mobility from 5GC to EPC

1. The HSS receives an S6a ULR request containing the IMSI of the subscriber.
2. If the EPC UDR is used, the HSS reads the subscription information related to the IMSI from the EPC-UDR. In particular, it receives the 5GC subscription information.
3. If the EPC-UDR is used, the HSS updates the EPC-UDR with the new MME address.
4. The HSS responds to the MME with an S6a-ULA.
5. If the 5GC subscription indication is received in step 2, i.e. if there is an 5GC subscription for the user, then the HSS uses the Nudm_UECM_Deregister service of the HSS for the IMSI of the user. This does not include the AMF address as when a AMF triggers that hence this is marked with a *.
6. The UDM responds to the HSS. 
7. The UDM uses the Nudr_DM_Query service to retrieve the AMF address previously assigned to the UE, if any. If the UE is registered at an AMF, steps 8 and 9 are executed.
8. If there is an AMF address found for the user, the UDM cancels the attachment by sending a Nudm_UECM_DeregistrationNotification to the AMF.
9. In this case, the UDM also updates the UDR entry using the Nudr_DM_Update service.
6.2.3.z.2	Mobility from EPC to 5GC, single registration, with N26 Interface
In a single registration scenario, the attachment in an AMF triggers a cancellation of the MME address in the HSS.
Figure 6.2.3.z.2-1 shows the interaction in an interworking scenario with N26 interface, when the UE attaches to the 5GC.


Figure 6.2.3.z.2-1 Mobility from EPC to 5GC

1. The UDM receives an Nudm_UECM_Registration request containing the SUPI of the subscriber.
2. The UDM queries the UDR with an Nudr_DM_query for the old AMF address and the EPC subscription indication belonging to the SUPI.
3. The UDR provides the requested data to the UDM.
4. The UDM updates the UDR with the new AMF registration data using the Nudr_DM_Update service.
5. If the EPC subscription indication is received in step 3, i.e. if there is an EPC subscription for the user, then the UDM uses the Nhss_UECM_Deregister service of the HSS for the IMSI of the user.
6. The HSS responds to the UDM.
7. If the EPC UDR is used, The HSS reads the MME mobility information in the EPC-UDR. If the UE is registered at an MME, steps 8 and 9 are executed.
8. If there is an MME address found for the user, the HSS cancels the attachment of the IMSI in the MME by sending a CLR via the S6a interface.
9. IF step 8 was executed, and EPC UDR is used, the HSS also updates the EPC-UDR entry to remove the MME assignment.
6.2.3.z.3	Interworking without N26 Interface
For interworking without the N26 interface in Rel-15, IP address preservation is provided to UEs on inter-system mobility by storing and fetching PGW-C+SMF and corresponding APN/DDN information via the HSS+UDM, see TS 23.501 clause 5.17.2.3.1. In an architecture with Nxx interface between HSS and UDM, this information must be exchanged via the Nxx interface.
For mobility from 5GC to EPC, the HSS can use the Nudm_SubscriberDataManagement (SDM) service for “UE context in SMF” data.
For mobility from EPC to 5GC, the HSS Nhss_SubscriberDataManagement service for the “UE context in PGW” provides the PDN-GW address per subscriber and APN. The UDM can use this service.
This service is also applicable for interworking with non-3GPP access if IP address preservation is requested.
6.2.3.w	T-ADS
Figure 6.2.3.w-1 shows the interaction when the SCC-AS sends a T-ADS query to the HSS, and the user is subscribed to 5GC as well.


Figure 6.2.3.w-1 Terminating Access Domain Selection

1. The HSS receives a UDR T-ADS query from the SCC-AS over the Sh interface.
2. If EPC-UDR is used, the HSS reads the MME, SGSN, T-ADS related information and the 5G subscription indication from the EPC-UDR.
3. Depending on registration state, the HSS queries the MME and/or SGSN for IMS over PS session support. 
4. If the user has a 5G subscription, the HSS requests 5GC-related T-ADS information from the UDM, using the Nudm_MT_ProvideDomainSelectionInfo service provided by the UDM. The HSS includes an indication, whether a time stamp of last attachment is required.
5. On receipt of the request, the UDM queries the UDR for the AMF registration state and the stored T-ADS related information (e.g. homogenous support).
6. If the user is registered in an AMF and there is no information regarding homogenous support or non-support, or if a time stamp has been requested by the HSS, the UDM sends an Namf_MT_ProvideDomainSelectionInfo service request to the AMF.
7. The AMF responds with the T-ADS information.
8. The UDM passes the T-ADS information to the HSS - in the response to the Nudm_MT_ProvideDomainSelectionInfo request.
9. The HSS combines the information related to SGSN, MME and AMF and provides it to the SCC-AS in the Sh-UDA message. 
6.2.3.u	P-CSCF Restoration
Figure 6.2.3.u-1 shows the interaction when the S-CSCF initiates a P-CSCF restoration at the HSS, and the user is attached to 5GC. In this example the AMF based restoration is shown. The procedure for the SMF follows the same approach and same method across the Nxx interface.



Figure 6.2.3.u-1 P-CSCF Restoration

1. The HSS receives a Cx-SAR (Server Assignment Request) message from the S-CSCF, which includes the P-CSCF restoration indication.
2. If the EPC-UDR is used, the HSS reads the subscriber data from the EPC-UDR.
3. If applicable, the HSS sends a P-CSCF restoration information towards the supporting nodes (SGSN, MME) and performs the unregistration/deregistration of the UE in IMS, as described in step 5 of TS 23.380[8], clause 5.4.2.1. This includes the necessary updates in the EPC-UDR.
4. The HSS replies with a Cx SAA (Server Assignment Answer) to the S-CSCF.
5. [bookmark: _Hlk524615990]In case of 5GC subscription indication, the HSS uses the enhanced Nudm_UECM_PcscfRestoration service of the UDM to trigger the P-CSCF restoration indication in the 5GC.
6. The UDM reads the subscriber profile in the UDR to retrieve the relevant AMF address and callback-URI.
7. (copy of step 6 in TS 23.380[8], clause 5.8.4.3) The UDM sends Nudm_UECM_PcscfRestoration notification to the AMF serving the UE, using the received callback URI for P-CSCF restoration notifications. The AMF accepts the Nudm message and sends a response message to the UDM.
8. The UDM responds to the HSS. Note: Message 8 may be sent at the same time like message 7 and need not wait for the response to message 7. 

6.2.4	Impacts on existing services and interfaces
Following impacts are identified:
a)	Impacts in HSS:
	New SBA service at least with one operation Request/Response, at as described in figure 6.2.3-2.
	This SBA service has to follow registration/discovery/selection procedures (by means of interaction with NRF or by configuration) as defined for Rel‑15 or its evolution/adaptation to Rel‑16.
	No impacts to existing interfaces or procedures.
b)	Impacts in UDM
	New SBA service at least with one operation Request/Response, at as described in figure 6.2.3-1.
Editor's note:	Work in progress, further impacts could be identified.
[bookmark: _Toc523748554]6.2.5	Evaluation
Editor's note:	This clause provides an evaluation of the solution.


***********************END of PROPOSED TEXT***************************
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