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1. Introduction
This pCR proposes updates to the UDICOM interworking to support IMS Use Cases. 
2. Reason for Change
This pCR proposes updates in different aspects: 
· The flows and the text description are clarified in a homogeneous way in all use cases to show that the interactions between the IMS-AS and the HSS can also be realized using SBI interactions as defined in 3GPP TS 23.228. 

· Some of the services used by the UDM to interact with the AMF are incorrectly defined and are now corrected. The interactions between UDM and AMF correspond to already existing Namf and/or Nudm services and these are aligned with the corresponding ones defined in other stage 2 and stage 3 TSs. 

· Regarding the UDM interactions with the AMF for retrieval of the User State information, this pCR proposes to use the existing event triggers for “Registration State” and “Connectivity State” in AMF to retrieve the User State information relevant for the IMS-AS. 

However, it is understood that the same granularity of user state information as the one currently available in PS is required for 5GS. For example, the HSS can retrieve following PS User State information from MME and/or SGSN as defined in 29.272: 
· DETACHED (i.e. Deregistered)
· ATTACHED_NOT_REACHABLE_FOR_PAGING 
· ATTACHED_REACHABLE_FOR_PAGING 
· CONNECTED_NOT_REACHABLE_FOR_PAGING
· CONNECTED_REACHABLE_FOR_PAGING
The Namf_EventExposure service defined in TS 23.502 and corresponding stage 3 TS 29.518 specifies the related events UDM could use for this case as follows …
· Registration state changes (Registered or Deregistered);
· Connectivity state changes (IDLE or CONNECTED);
Therefore, the definition in TS 23.502 (SA2) and corresponding stage 3 TS 29.518 (CT4) of the existing event triggers for “Registration State” and “Connectivity State” in AMF needs to be updated to allow the retrieval of the same level of information currently available in other PS domains. An Editor’s Note is added to ensure these updates take place. 

· Finally, some of the Nudm service names have been updated/corrected to conform to the SBA service naming rules and/or to align with the corresponding service operation names in e.g. Namf service operations. 

3. Conclusions
The 3GPP TS 23.362 is proposed to be updated accordingly.
4. Proposal
It is proposed to agree the following changes to 3GPP TS 23.362 v0.4.0.

* * * First Change * * * *
5.4	Scenarios of Interworking with IMS
5.4.1	T-ADS
Figure 5.4.1-1 shows the scenario where the HSS receives a T-ADS request from the AS via the Sh interface for a subscriber who has a 5GC subscription.




Figure 5.4.1-1: T-ADS request for 5G subscriber 
1.	The HSS receives a T-ADS request from the AS. The request includes the user's IMPU or MSISDN and optionally the user's IMPI.
NOTE: 	An SBA capable IMS-AS makes use of Nhss_ImsSDM service to interact with the HSS for this operation as defined in 3GPP TS 23.228 [7]. Otherwise the IMS-AS makes use of Diameter Sh-UDR/UDA command. 
2.	If the EPS-UDR is used, the HSS reads subscription data from the EPS-UDR. The HSS, retrieves the user's IMSI associated with the user's identifiers received in step 1. The subscription data may contain an indication that the user has a 5GC subscription.
3.	The HSS performs T-ADS info retrieval in the EPC. This may include contacting the MME and/or SGSN.
4.	If the HSS detects in step 2 that the user has a 5GC subscription and unless the user is known not to be registered in 5GC (e.g. in case the user is registered in EPC and the HPLMN is working in single registration mode with N26), the HSS uses the Nudm_MT_ ProvideDomainSelection service operation to retrieve T-ADS information from the UDM. The HSS includes the user's IMSI associated with the user's identifiers received in step 1 as the SUPI in this request.
5.	The UDM reads data from the 5GS-UDR to see whether the registered AMF(s) support IMS voice over PS.
6-7.	If support/non-support of IMS voice is not homogeneous for the User in the AMF for 3GPP access, the UDM retrieves domain selection information from the AMF.
8.	The UDM provides the 5G domain selection info to the HSS.
9.	The HSS combines the 5G domain selection info with the EPS domain selection info from step 3 and sends the result to the AS.
[bookmark: _Toc12529048]5.4.2	P-CSCF Restoration
Figure 5.4.2-1 shows the scenario where the HSS receives a P-CSCF restoration indication from the S-CSCF via the Cx interface for a subscriber who has a 5GC subscription.




Figure 5.4.2-1: P-CSCF Restoration for 5G subscriber 
1.	The HSS receives a P-CSCF Restoration indication from the S-CSCF. The request includes the user's IMPU and IMPI.
NOTE: 	An SBA capable IMS-AS makes use of Nhss_ImsUECM service to interact with the HSS for this operation as defined in 3GPP TS 23.228 [7]. Otherwise the IMS-AS makes use of Diameter Cx-SAR/SAA command.
2.	If the EPS-UDR is used, the HSS reads subscription data from the EPS-UDR. The HSS, retrieves the user's IMSI associated with the user's identifiers received in step 1. The subscription data may contain an indication that the user has a 5GC subscription.
3-4.	The HSS acknowledges receipt of the requestCx-SAR and performs PS-CSCF restoration in the EPC. For details see 3GPP TS 23.380 [4] clause 5.4.2.1.
5.	If the HSS detects in step 2 that the user has a 5GC subscription and unless the user is known not to be registered in 5GC (e.g. in case the user is registered in EPC and the HPLMN is working in single registration mode with N26), the HSS uses the Nudm_UECM_ P-CscfSCF-RestorationTrigger service operation to trigger P-CSCF restoration in 5GC. See also 3GPP TS 23.380 [4] clause 5.8.4. The HSS includes the user's IMSI associated with the user's identifiers received in step 1 as the SUPI in this request
6.	The UDM reads data from the 5GS-UDR to see which NFs have subscribed to P-CSCF Restoration Notifications (implicitly during registration).
7-8.	The UDM notifies all subscribed NFs (AMF, SMF). 
9.	The UDM acknowledges receipt of Nudm_UECM_ PCscfRestorationTrigger to the HSS.
[bookmark: _Toc12529049]
5.4.3	Network Provided Location Information Request
Figure 5.4.3-1 shows the scenario where the HSS receives a Location Information retrieval request from the IMS-AS via the Sh interface for a subscriber who has a 5GC subscription.




Figure 5.4.3-1: Location Information retrieval request for 5G subscriber 
1.	The HSS receives a Location Information retrieval request (requested nodes includes AMF) from the IMS-AS.
NOTE: 	An SBA capable IMS-AS makes use of Nhss_ImsSDM service to interact with the HSS for this operation as defined in 3GPP TS 23.228 [7]. Otherwise the IMS-AS makes use of Diameter Sh-UDR/UDA command.
2.	The HSS reads subscription data from the EPS-UDR.
3.	The HSS performs Location Information Retrieval from other nodes if so requested. This may include contacting the MME and/or SGSN.
4.	If the HSS detects in step 2 that the user has a 5GC subscription and unless the user is known not to be registered in 5GC, the HSS uses the Nudm_MT_ ProvideLocationInformation service operation to retrieve 5GS Location Information. The service request includes indicators for Current Location, Serving Node Indication, Local Time Zone Indication, and RAT-Type requested as has been received in step 1.
5.	The UDM reads data from the 5GS-UDR to get the AMF and SMSF for 3GPP Access Registration Information. If the Serving Node Indication was received in step 4, steps 6-7 shall be skipped.
6-7.	The UDM retrieves location information from the AMF (for 3GPP access) by means of the Namf_EventExposure SubscribeLocation_ProvideLocationInfo service operation (one time immediate report requested).
8.	The UDM provides the 5GS location information info to the HSS.
9.	The HSS provides the requested location information to the IMS-AS.
Note: 	If the IMS-AS supports 5G SBI it may make use of the Nhss-ims service instead of Sh.

5.4.4	User State Retrieval
Figure 5.4.4-1 shows the scenario where the HSS receives a PS User State retrieval request from the IMS-AS via the Sh interface for a subscriber who has a 5GC subscription.




Figure 5.4.4-1: PS User State retrieval request for 5G subscriber 
1.	The HSS receives a PS User State retrieval request (requested nodes includes AMF) from the IMS-AS.
NOTE: 	An SBA capable IMS-AS makes use of Nhss_ImsSDM service to interact with the HSS for this operation as defined in 3GPP TS 23.228 [7]. Otherwise the IMS-AS makes use of Diameter Sh-UDR/UDA command.
2.	The HSS reads subscription data from the EPS-UDR.
3.	The HSS performs PS User State Retrieval from other nodes if so requested. This may include contacting the MME and/or SGSN.
4.	If the request includes AMF as requested node and if the HSS detects in step 2 that the user has a 5GC subscription and unless the user is known not to be registered in 5GC, the HSS uses the Nudm_MT_ ProvideUserState service operation to retrieve the 5GS User State. Otherwise, continue with step 9.
5.	The UDM reads data from the 5GS-UDR to get the AMF for 3GPP Access Registration Information. 
6-7.	The UDM retrieves the user state from the AMF (for 3GPP access) by means of the Namf_EventExposure Subscribe service operation (one time immediate report requested for Registration State and Connectivity State events; see 3GPP TS 23.502 [5]).
Editor’s Note: The definition of the Registration State and Connectivity State events needs to be extended in 3GPP TS 23.502 [5] and corresponding stage 3 TS 29.518 [xx], in order to accommodate additional user state status information relevant for the IMS-AS. 
8.	The UDM provides the 5GS PS User State to the HSS.
9.	The HSS provides the requested user state to the IMS-AS.
Note: 	If the IMS-AS supports 5G SBI it may make use of the Nhss-ims service instead of Sh.
5.4.5	UE Reachability
Figure 5.4.5-1 shows the scenario where the HSS receives a Subscription to notification request for UE-reachability from the IMS-AS via the Sh interface for a subscriber who has a 5GC subscription.




Figure 5.4.5-1: Subscription to UE reachability for 5G subscriber 
1.	The HSS receives a Subscribe request for UE reachability for IP from the IMS-AS.
NOTE: 	An SBA capable IMS-AS makes use of Nhss_ImsSDM service to interact with the HSS for this operation as defined in 3GPP TS 23.228 [7]. Otherwise the IMS-AS makes use of Diameter Sh-SNR/SNA command.
2.	The HSS reads subscription data from the EPS-UDR.
3.	The HSS sets the UE Reachability flags for EPC and if the UE is registered in EPC contacts the registered MME and SGSN to get notified when the UE becomes reachable.
4.	If the HSS detects in step 2 that the user has a 5GC subscription, the HSS uses the Nudm_EventExposure_ Subscribe service operation (one time immediate report requested) to get notified when the UDM detects UE reachability for IP. Otherwise, continue with step 10.
5.	The UDM sets the URRP-AMF flag in the 5GS-UDR and reads data from the 5GS-UDR to get the AMF for 3GPP Access Registration Information and the AMF for non-3GPP Access Registration Information if any. 
6-7.	[Conditional] If an AMF is registered in UDM for the target UE and the UDM has not already subscribed in AMFdone due to a previous subscription from a different NF, the UDM subscribes to UE reachability notifications at the registered AMFs by means of the Namf_EventExposure_ Subscribe service operation (see 3GPP TS 23.502 [5]).
8.	The UDM updates the 5GS-UDR with the EE-Subscription for the HSS.
9.	The UDM acknowledges the EE Subscription to the HSS.
10.	The HSS acknowledges the Sh subscription to the IMS-AS.
11.	The HSS updates the EPS-UDR with the Sh subscription for the IMS-AS.
If the IMS-AS supports 5G SBI it may make use of the Nhss-ims service instead of Sh (steps 1 and 10 in figure 4.9-1).

Figure 5.4.5-2 shows the scenario where the UDM detects UE reachability for IP and notifies the HSS that has previously subscribed.




Figure 5.4.5-2: UE reachability notification for 5G subscriber 
1.	The UDM receives a Notification or Registration from the AMF.
2.	The UDM reads subscription data from the 5GS-UDR.
3.	The UDM acknowledges step 1 towards the AMF. If an secondold AMF is registered in the UDM, the UDM sends a Nudm_UECM_DeregistrationNotification service operation to the old AMF may unsubscribe from UE-reachability notifications at the second AMF (not shown in the figure).
4.	The UDM notifies the HSS (and any other NF that has subscribed) about the reachability of the UE. 
5.	The HSS reads data from the EPS-UDR to see whether an IMS-AS has subscribed do reachability notification. 
6.	The HSS acknowledges step 4.
7.	The UDM updates the 5GS-UDR to delete the EE-Subscription(s).
8.	The HSS notifies the IMS-AS about UE reachability for IP.
NOTE: 	An SBA capable IMS-AS receives the notification from HSS using the Nhss_ImsSDM service as defined in 3GPP TS 23.228 [7]. Otherwise the IMS-AS receives the notification via a Diameter Sh-PNR/PNA command.
9.	The IMS-AS acknowledges step 8.
10.	The HSS updates the EPS-UDR to delete the IMS-AS's subscription.
If the Subscribe request from the IMS-AS (figure 4.9-1 step 1) used the SBI Nhss-ims service, the HSS shall also use SBI Nhss-ims notifications towards the IMS-AS (figure 4.9-2 step 8).
* * * Next Change * * * *
[bookmark: _Toc12529059]6.2.1	General
The following table illustrates the UDM Services.
Table 6.2.1-1: NF services provided by UDM
	NF service
	Service Operations
	Operation Semantics
	Example Consumer(s)

	UECM
	P-CscfSCF-RestorationTrigger
	Request/Response
	HSS

	
	Get
	Request/Response
	HSS

	
	AMFDeregistration
	Request/Response
	HSS

	
	ProvideLocationInformation
	Request/Response
	HSS

	MT
	ProvideDomainSelectionInfo
	Request/Response
	HSS

	
	ProvideUserState
	Request/Response
	HSS

	EventExposure
	Subscribe
	Subscribe/Notify
	HSS

	
	Notify
	
	

	UEAU
	Get
	Request/Response
	HSS



* * * Next Change * * * *
6.2.2.1	Nudm_UECM_P-CscfSCF-RestorationTrigger service operation
Service operation name: Nudm_UECM_P-CscfSCF-RestorationTrigger
Description: Requester NF (HSS) triggers the UDM to notify all NFs (AMF, SMF) that have previously subscribed to receive notifications for P-CSCF restoration. 
Inputs, Required: SUPI.
Inputs, Optional: None.
Outputs, Required: None.
Outputs, Optional: None. 
[bookmark: _Toc12529063]* * * Next Change * * * *
6.2.3.3	Nudm_MT_ProvideLocationInformation service operation
Service operation name: Nudm_MT_ProvideLocationInformation
Description: Provides the UE's 5GS location information to the consumer NF (HSS). 
Inputs, Required: SUPI, Current Location Indicator, Serving Node Indication, Local Time Zone Indication, and RAT-Type requested Indicator.
Inputs, Optional: None.
Outputs, Required: Success/Failure indication.
Outputs, Optional: 5GS location information.
[bookmark: _GoBack]
[bookmark: _Toc12529065]* * * End of Changes * * * *
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