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Abstract of the contribution: propose NF services provided by UDM and update 23.502. 
Introduction
1) This paper is a merge paper of the revision of 1819, 2046, 2287. The main change is that

2) The “Get Subscriber Data” introduced in 1819 is merged with “Register Serving NF” part of 2046 and 2287.

3) The update of existing 23.502 clause 5 on “update serving NF”, “update subscription info”, “get serving NF”, “Purge subscription Info” are from the revision of 2287.

4) The “UE reachability notification” service is from the revision of 1819.
As compared with 2620, the Nudm_Subscriber Data_Get has been added back originated proposed in S2-171819 

Proposal

It is proposed to capture the following texts into TS 23.502.
Start of Change
5.2.3.1
"Nudm_Serving NF_Registration" service
5.2.3.1.1
Description
Service or service operation name: Nudm_Serving NF_Registration
Description: Register UE's serving NF on the UDM
Known NF Consumers: AMF, SMF, SMSF
Concurrent use: No.
Pre-requisite conditions: No
Post conditions: UDM stores the Requester NF ID in the UE context. 
Inputs, Required: Requester NF ID, SUPI.
Inputs, Optional: subscription data retrieval indication.
Outputs, Required: Result indication.
Outputs, Optional: UE subscription data is retrieved by the Requester NF ID, if the subscription data retrieval indication is included.


5.2.3.1.2
Service/service operation information flow
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Figure 5.2.3.1-1: "Nudm_Serving NF_Registration" Service
1.
The Requester NF wants to register the UE’s serving NF in the UDM. It sends the Register UE serving NF Request (SUPI, NF ID) message to the UDM. The NF ID indicate the NF type and identity of the serving NF. 
Optionally, depending on the NF type of the Requester, the Request message may contain additional data to be stored in the UDM. For example if the NF type is the SMF, the NF type also includes the associated APN.
Optionally, if the subscription data retrieval indication is included, Requester NF asks the UDM to return UE subscription data associated to the NF type in the response message. The indication also implicitly subscribes to be notified (by UDM_Subscription Data_UpdateNotification, subclause 5.2.3.3) when these data change or no longer be in sync.

When the Requester NF sends the Register UE serving NF Request message to the UDM, it also implicitly subscribes the change of the NF ID, i.e. subscription to "Nudm_Serving NF_ChangeNotification" and "Nudm_Subscription Data_UpdateNotification" services implicitly.

2.
The UDM stores the registered serving NF in the UE context. The NF type associated subscription data is returned to the requester NF if the subscription data retrieval indication is included in the request message.
5.2.3.2
"Nudm_Serving NF_RemoveNotification" service

5.2.3.2.1
Description
Service or service operation name: Nudm_Serving NF_RemoveNotification 
Description: UDM notifies the Requester NF, which has subscribed the remove notification before, the Requester NF ID has been removed from the UDM due to a new serving NF for the UE registered in the UDM.
Known NF Consumers: AMF, SMF, SMSF
Concurrent use: No.
Pre-requisite conditions: UDM detects UE's serving NF is removed
Post conditions: None.
Inputs, Required: Serving NF registered in UDM implicitly/explicitly
Inputs, Optional: None.
Outputs, Required: SUPI, serving NF change reason SUPI, serving NF removal reason.
Outputs, Optional: None


5.2.3.2.2
Service/service operation information flow
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Figure 5.2.3.2-1: "Nudm_Serving NF_RemoveNotification" Service
1.
In case that UDM detects the UE's serving NF is removed, e.g. a new AMF is registered to the UDM, it notifies  the Requester NF, which has subscribed the Nudm_Serving NF_RemoveNotification service before, with a UE Serving NF Remove Notification (SUPI, serving NF remove reason) message. The serving NF remove reason indicates the reason of the NF remove, e.g. update due to a new serving NF is registered.


The Requester NF may further perform the related handling e.g. remove the UE context it maintains when the UE is not served by the requester.
5.2.3.3
"UDM_Subscription Data_UpdateNotification" service
5.2.3.3.1
Description

Service or service operation name: Nudm_Subscription Data_UpdateNotification 
Description: The UDM notifies NF consumer of the updates of UE's Subscriber Data.

Known NF Consumers: AMF, SMF, SMSF
Concurrent use: No.
Pre-requisite conditions: UDM detects UE's subscription data is updated 
Post conditions: None.
Inputs, Required: Serving NF registered in UDM implicitly/explicitly for notification.
Inputs, Optional: None.
Outputs, Required: SUPI, Updated subscription Data 
Outputs, Optional: None


5.2.3.3.2
Service/service operation information flow
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Figure 5.2.3.3-1: "UDM_Subscription Data_UpdateNotification" Service
1.
The UDM sends a Subscriber Data Update Notification (SUPI, Subscription Data) message to the Requester NF which has been registered to the UDM before via the Nudm_Serving NF_Registration before.

5.2.3.4
"Nudm_Serving NF_Get" service
5.2.3.4.1
Description

Service or service operation name: Nudm_ Serving NF_Get
Description: The Requester NF requests the UDM to get the serving NF of the UE.
Known NF Consumers: NEF
Concurrent use: No.
Pre-requisite conditions: None 
Post conditions: None.
Inputs, Required: UE ID, NF Type
Inputs, Optional: None
Outputs, Required: SUPI, Serving NF ID of the NF type requested by Requester NF.
Outputs, Optional: None


5.2.3.4.2
Service/service operation information flow
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Figure 5.2.3.4-1: "Nudm_Serving NF_Get" Service
1.
The NF consumer sends the Get UE Serving NF Request (UE ID, NF type) message to the UDM to get the UE serving NF. The NF type indicates which type of NF is to be queried, e.g. AMF, SMF.

2.
The UDM authorizes whether the Requester NF is allowed to access the required subscriber serving NF data and provides the required subscriber serving NF i.e. FQDN or address of the serving NF to the requester if allowed. The UE SUPI is also returned to the requester.

5.2.3.5
"Nudm_Subscriber Data_Purge" service

5.2.3.5.1
Description

Service or service operation name: Nudm_ Subscriber Data_ Purge
Description: UDM deletes the information related to the Requester NF in the UE context.
Known NF Consumers: AMF, SMF, SMSF
Concurrent use: No.
Pre-requisite conditions: None 
Post conditions: UDM deletes the information related to the Requester NF in the UE context.
Inputs, Required: SUPI
Inputs, Optional: None
Outputs, Required: Result Indication.
Outputs, Optional: None


5.2.3.5.2
Service/service operation information flow
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Figure 5.2.3.5-1: "Nudm_ Subscriber data_Purge" Service
1.
The Requester NF sends a Purge UE data request (SUPI) message to the UDM, which is to request UDM to deletes the stored Requester NF from the UE context.

2.
The UDM remove the Requester NF from the UE context and acknowledges with a Purge UE response message. After that there are no any further subscription data update notifications to the requester.
5.2.3.X
“Nudm_Subscriber Data_Get” service
5.2.3.X.1
Description
Service name: Nudm_Subscriber Data_Get
Description: Requester NF gets the subscriber data from UDM
Known NF Consumers: SMF, SMSF, AMF, AUSF 
Concurrent use: No.
Pre-requisite conditions: None 
Post conditions: None
Inputs, Required: SUPI, NF type.
Inputs, Optional: DNN if the NF type is SMF.
Outputs, Required: The Requester NF gets the requested subscription data. 
Outputs, Optional: None
5.2.3.X.2
Service information flow
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Figure 5.2.3.X-1: "Nudm_Subscriber data_Get" Service
1.
The Requester NF requests to get the corresponding subscriber data from UDM, providing UE ID (e.g., SUPI) and NF type information on to the UDM. The DNN is also included if the NF type is SMF.
2.
The UDM checks the UE ID and NF type to retrieve corresponding subscriber data and providing the data to the Requester NF. In case of Requester NF is SMF, the subscriber data may contain e.g., PDU type(s), authorized SSC mode(s), Default QoS profile.
5.2.3.Y
"Nudm_UE Reachability_Notification" service
5.2.3.Y.1
Description
Service name:  Nudm_UE Reachability_Notification
Description: The Requester NF subscribes the service that once the UE becomes reachable, the requester NF can be notified by the UDM.
Known NF Consumers: NEF.
Concurrent use: No.
Pre-requisite conditions: None 
Post conditions: None
Inputs, Required: UE ID
Inputs, Optional: Optional Parameters.
Outputs, Required: UDM Notify the Requester NF when the corresponding UE is reachable
Outputs, Optional: None
5.2.3.Y.2
Service information flow
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Figure 5.2.3.Y-1: "Nudm_UE Reachability_Notification" Service
1.
The requester NF subscriber to UDM on a UE reachability providing the information (UE ID, Optional Parameters) to UDM. UE ID (e.g., SUPI) should be able to identify the UE by UDM. 
2.
[Optional] The UDM may authorize the requester based on the NF identities included in the Optional Parameter. The UDM send the Reject Response if the requester NF is not authorized to use this service.
3.
If the requester NF is authorized to access this service, the UDM sends UE Reachability Notify message to the requester NF once the UDM getting the message showing UE is reachable.
End of Change
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