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Abstract of the contribution: in this contribution, by checking the end to end call flow flows documented in the TS 23.502, we derives the services provided by UDM. 
Introduction
In the last meeting, SA2 agreed on several drafting rules in terms of service presentation / service definition.

One rule talking about how services are derived is:

1.
Information flows should describe the end to end functionality. NF Services in clause 5 shall only be derived from the information flows in clause 4.

It should be understood that, a standardized service, should be derived from the end to end call flows, by justifying the service presentation can replace the ptp information flows. . 
This contribution focuses on the services provided by UDM.

Discussion

Following are the evaluation on services provided by UDM:
Service 1. Nudm_Register Serving NF,
(1) Service consumed by AMF, example procedure: Registration 
This service can be applicable to the registration procedure defined in clause 4.2.2.2, step 14. 
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The intention of step 14 is for AMF to retrieve MM related user subscriber data from UDM, and UDM stores the AMF ID in the UE context. 

In the PtP call flow presentation, it is called Update Location procedure, and can be replaced by the service “Nudm_Register Serving NF” and documented in service presentation, shown as below in red:
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Step 14a, the AMF requests the service by performing service operation Nudm_Register Serving NF_request, with UE SUPI and AMF ID. 
Step 14b, UDM receives the request from AMF and provides the service by performing service operation Nudm_Register Serving NF_response with UE subscriber data related to the AMF.
(2) Service consumed by SMF, example procedure: UE-requested PDU Session Establishment
This service can be applicable to the UE-requested PDU Session Establishment procedure defined in clause 4.3.2.2.1, step 4. 
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The intention of step 4 is for SMF to retrieve SM related user subscriber data from UDM, and UDM stores the SMF ID in the UE context. 

Step 4 in the PtP call flow presentation can be replaced by the service “Nudm_Register Serving NF” and documented in service presentation, shown as below in red:
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Step 4a, SMF requests the service by performing service operation Nudm_Register Serving NF_request, and includes UE SUPI, SMF ID, and optionally DN name. 
Step 4b, UDM receives the request from SMF and provides the service by performing service operation Nudm_Register Serving NF_response with the UE subscriber data related to the SMF, additionally specific to the DN name.
Observation 1: service "Nudm_Register Serving NF" is applicable in the registration procedure step 14, consumed by AMF, and applicable in the PDU session establishment procedure step 14, consumed by SMF. In other words, service "Nudm_Register Serving NF" is derived from at least, two end to end call flows mentioned. 
Proposal 1: it is proposed to standardize the service "Nudm_Register Serving NF" provided by UDM. 
Service 2. Nudm_Update Serving NF
(1) Service consumed by SMF, example procedure: Registration 

This service can be applicable to the registration procedure defined in clause 4.2.2.2 anywhere after step 14. In the PtP call flow presentation, when a new AMF and it has no valid subscription context for the UE, the new AMF requests the service “Nudm_Register Serving NF” to the UDM in order to get UE’s subscriber data.

Anytime after this step, UDM shall notify the “AMF change” event to UE’s serving SMF who has subscribed to this service beforehand. The service subscription is implemented in the service operation "Nudm_Register Serving NF_ request".
Service presentation is depicted in the red below, and can be took place anywhere after step 14.
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Step 14c, UDM provides the service by performing service operation Nudm_UE Serving NF Change Notifiaciton_notification, and provides the AMF ID, AMF change reason to the SMF.
(2) Service consumed by PCF, example procedure: Registration
Similar to the analysis in the previous section, the UDM notifies UE’s serving PCF of “AMF change” event when the new AMF is selected to serve the UE. 

Service presentation is the same as shown in the previous figure, the UDM provides the service by performing service operation Nudm_ UE Serving NF Change Notifiaciton _notification, providing the AMF ID, AMF change reason to the PCF.
Observation 2: service "Nudm_Update Serving NF" is applicable after step 14 in the registration procedure, consumed by SMF and PCF. In other words, service "Nudm_Update Serving NF" is derived from at least, the end to end call flow mentioned. 
Proposal 2: it is proposed to standardize the service "Nudm_Update Serving NF" provided by UDM. 
Service 3. Nudm_ Update Subscription Info
(1) Service consumed by AMF, example procedure: Subscriber Data Update Notification to AMF 

This service can be applicable to the “Subscriber Data Update Notification to AMF” procedure defined in clause 4.5.1.
AMF subscribes to the service by performing service operation “Namf_Register Serving NF_request” during registration procedure.

When the user profile is changed in the UDM, and the changes affect the user profile in the AMF, UDM shall notify the AMF of the latest user subscriber data.
By service presentation, the UDM provides the service by performing service operation Nudm_ Update Subscription Info _notification, and provides the SUPI, Subscription Data to the AMF.
(2) Service consumed by SMF, example procedure: to be specified
Similar to the analysis in the previous section (1), the UDM notifies UE’s serving SMF of latest user subscriber data if it is updated.
By service presentation, the UDM provides the service by performing service operation Nudm_ Update Subscription Info _notification _notification, and provides the SUPI, Subscription Data to the SMF.
Observation 3: service "Nudm_ Update Subscription Info " is applicable in the "Subscriber Data Update Notification to AMF" procedure, consumed by AMF and SMF. In other words, service "Nudm_ Update Subscription Info " is derived from at least, the end to end call flow mentioned. 
Proposal 3: it is proposed to standardize the service "Nudm_Update Subscription Info" provided by UDM. 
Service 4. Nudm_ Purge Subscription Info
(1) Service consumed by AMF, example procedure: Purge of subscriber data from AMF 

This service can be applicable to the “Purge of subscriber data from AMF” procedure defined in clause 4.5.2. 
AMF requests this service to purge the subscriber data and MM context of a UE after the implicit or explicit de-registration.
UDM, after receiving this request, removes the user subscriber data and MM context for a certain UE in the AMF context.

By service presentation, the AMF requests the service by performing service operation Nudm_Purge Subscription Info _request, and provides the UE SUPI. UDM receives the request from AMF and provides the service by performing service operation Nudm_ Purge Subscription Info _response and provides UE Purged flag to the AMF. Post condition of this service is that UDM removes all the user subscriber data and MM context in the AMF context.
Observation 4: service " Nudm_ Purge Subscription Info " is applicable in the " Purge of subscriber data from AMF" procedure, consumed by AMF. In other words, service "Nudm_ Update Subscription Info " is derived from at least, the end to end call flow mentioned. 
Proposal 4: it is proposed to standardize the service "Nudm_ Purge Subscription Info " provided by UDM. 
Proposal

It is proposed to agree on the proposals listed in this paper, and consider it as a baseline when discussing paper S2-17xxxx and S2-17yyyy.
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