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1	Background
During the last SA2, following was agreed:
· NF services are derived from the information flows that describe end to end functionality, where applicable (see 3GPP TS 23.502 [3], Annex B drafting rules).
· Complete end to end message flows can be described by a sequence of NF service invocations.
NOTE:	While the use of NF services is not restricted to the identified consumers, no specific effort will be made in this release of the specification, to develop the description of NF services beyond what is necessary to support their use in information flows.
It was also agreed that:
“Each of the NF services offered by a Network Function shall be self-contained, reusable and use management schemes independently of other NF services offered by the same Network Function (e.g. for scaling, healing, etc).”
“NF service: a functionality exposed by a NF through a service based interface and consumed by other authorized NFs. 
NF service operation: An elementary unit a NF service is composed of. “
It is proposed that we summarize the NF services in a table with service description, input/output parameters, other relevant information and have a column to determine whether the given call flow is referring to NF service operation or NF service.
2	Criteria
We consider the following set of criteria for defining the services:
· each NF service operates on its own set of context(s)
· services operations that operate on a common context data shall be defined within a single service. Any direct access of a context owned by a NF service are only made by the service operations of that NF service.
· One non-service based interface shall be tied to at most one NF service in an NF.
3	Considerations for identifying UDM services and service operations
The services exhibited by UDM should mainly include features that are essential for other Network functions would need as described in e2e call flows in section 4.
To start with, the list of functions that UDM performs need to be considered. From 3GPP TS 23.501 section 6.2.7 the following are the list of UDM functions:
The UDR stores data required for functionalities provided by UDM-FE, plus policy profiles required by PCF. The data stored in the UDR includes:
-	User subscription data, including subscription identifiers, security credentials, access and mobility related subscription data and session related subscription data
-	Policy data, as defined in A.3.1.4.
The UDM-FE accesses subscription information stored in a User Data Repository (UDR) and supports the following functionality:
-	Authentication Credential Processing.
-	User Identification Handling.
-	Access Authorization.
-	Registration/Mobility management.
-	Subscription management.
-	SMS management.A front end implements the application logic and does not require an internal user data storage. Several different front ends may serve the same user in different transactions.
NOTE 2:	The interaction between UDM and HSS is implementation specific.
It is proposed to update TS 23.502 to include the following services for UDM
If this is agreeable, then it is proposed to update the call flows in section 5 accordingly (i.e. remove the ones that are not relevant as per e2e call flows in section 4).
* * * * Start Change * * *.*

[bookmark: _Toc480389753][bookmark: OLE_LINK53][bookmark: OLE_LINK54]5.2	Network Function services
Editor's note:	Procedures that can be supported as a service by NF.
Editor's note:	The identified NF service(s) described in this clause need be aligned with the end to end call flow.
Editor's note:	The granularity and structure of NF service(s) in this clause are to be evaluated.
Editor's note:	The NF services listed in this section are non-exhaustive and new NF services will be added per progress of the normative work.
[bookmark: _Toc480389754]5.2.1	General
Editor's note:	It is expected that all control plane interactions specified in section 4 for CP NFs will be covered by final list of services and its service operations defined for CP NFs.	Comment by HUAWEI USER: I don't see a need to add this EN. Rather we should start to remove the EN, like one below.
5.2.3	UDM Services
Editor's note:	The identified NF service(s) in this clause are to be evaluated. 5.2.3.1 "Register UE serving NF" service.
Editor's note:	How to define a service based procedure for "Purge of subscriber data from AMF" is to be determined.
5.2.3.1	General
The following table illustrates the UDM Services.
Table 5.2.3-1: NF Services provided by UDM
	NF service
	Description
	NF service operations
	Consumer
	Ref.

	Subscriber Data Management

	Retrieve, update, delete, Subscriber data
	Get
	AMF, SMF, AUSF

	Many call flows in section 4 e.g. 4.5.2, 4.5.1

	
	
	UpdateNotification

	NEF, SMF, SMSF, AUSF, 
	

	
	
	
	
	

	UE context management
	Register, Deregister and retrieve UE’s Serving NF and other UE related information.
	Registration, 
	AMF, SMF, SMSF
	Many call flows in section 4, 4.5.2, 4.2.5.2

	
	
	RemoveNotification
	AMF, SMF, SMSF
	

	
	
	Purge
	AMF
	

	
	
	Get
	NEF
	

	
	
	UE_Reachability Notification
	NEF
	

	Authentication
	Provides Authentication related data
	Get
	AUSF
	

	
	
	
	
	

	
	
	
	
	



Editor's note:	The identified NF service(s) in this clause are to be evaluated.
[bookmark: _Toc480389776]Next change
5.2.3.12	Nudm_Serving NF_RegistrationNudm_UE Context Management service
Editor’s note: only the table or text description will remain.

	[bookmark: _Toc480389777]NF service operation
	Description
	Input parameters
	Output parameters

	Registration
	Register Serving NF
	SUPI, Requester NF ID
	Result indication

	RemoveNotification
	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.
	Serving NF registered in UDM for a SUPI (implicit)
	SUPI, serving NF change reason SUPI, serving NF removal reason.

	Purge
	UDM deletes the information related to the Requester NF in the UE context.
	SUPI, NF type
	Result Indication.

	Get
	Retrieve Serving NF of a certain NF type for a given UE.
	SUPI, NF type.
	Serving NF ID

	UE_Reachability Notification
	Retrieve UE's reachability status
	SUPI
	UE reachability status


Editor’s note: whether NF type can be derived from other information or NF type is needed explicitly is FFS.
5.2.3.2.1	Nudm_ UE Context Management _Registration
Service operation name: Nudm_ UE Context Management _Registration
Description: Register UE's serving NF on the UDM
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.
5.2.3.2.2	Nudm_ UE Context Management _RemoveNotification
Service operation name: Nudm_ UE Context Management _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
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
5.2.3.2.3	Nudm_ UE Context Management _Purge
Service operation name: Nudm_ UE Context Management Purge
Description: UDM deletes the information related to the Requester NF in the UE context.
Known NF Consumers: AMF, SMF, SMSF
Inputs, Required: SUPI, NF type
Inputs, Optional: None
Outputs, Required: Result Indication.
Outputs, Optional: None
5.2.3.2.4	Nudm_ UE Context Management _Get
Service operation name: Nudm_ UE Context Management _Get
Description: The Requester NF request the UDM to get the serving NF of the UE.
Known NF Consumers: NEF
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
5.2.3.2.5	Nudm_UE Context Management_Reachability Notification


Service operation name: Nudm_ UE Context Management Reachability Notification
Description: NF consumer retrieves the UE reachability status from the UDM
Known NF Consumers: NEF
Inputs, Required:.UE ID
Inputs, Optional: None.
Outputs, Required: UDM notifies the requester NF when the corresponding UE is reachable 
Outputs, Optional: None
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.
[bookmark: _Toc480389778]5.2.3.1.2	Service/service operation information flow


Figure 5.2.3.1.2-1: 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, clause 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.
[bookmark: _Toc480389779]5.2.3.2	Nudm_Serving NF_RemoveNotification service
[bookmark: _Toc480389780]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
[bookmark: _Toc480389781]5.2.3.2.2	Service/service operation information flow


Figure 5.2.3.2.2-1: Nudm_Serving NF_RemoveNotification service
1.	In case that UDM detects the UE serving NF is removed, e.g. a new AMF is registered to the UDM, the UDM notifies the Requester NF, which has subscribed to 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.
[bookmark: _Toc480389782]5.2.3.3	UDM_Subscription Data_UpdateNotificationSubscriber Data Management Service
Editor’s note: only the table or text description will remain.
	[bookmark: _Toc480389783]NF service operation
	Description
	Input parameters
	Output parameters

	Get
	Retrieve Subscriber data for a certain UE
	SUPI, NF ID, type of data requested (e.g. authentication data)
	Type of requested Subscription data

	UpdateNotification

	The UDM notifies NF consumer of the updates of UE’s subscriber data
	Serving NF registered in UDM implicitly/explicitly for notification
	SUPI, Updated subscription Data
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.


Editor’s note: whether NF type can be derived from other information or NF type is needed explicitly is FFS.
5.2.3.3.1	Nudm_Subscriber_Data_Get
Service name: Nudm_Subscriber Data_Get
Description: Requester NF gets the subscriber data from UDM
Known NF Consumers: SMF, SMSF, AMF, AUSF
Inputs, Required: SUPI, NF ID.
Inputs, Optional: DNN if the NF type is SMF.
Outputs, Required: The Requester NF gets the requested subscription data.
Outputs, Optional: None
5.2.3.3.2	Nudm_SubscriptionData_UpdateNotification
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
Inputs, Required:.
Inputs, Optional: None.
Outputs, Required: SUPI, Updated subscription Data. 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.
Outputs, Optional: None
5.2.3.3	Nudm_Authentication Service
[bookmark: _GoBack]Editor’s note: only the table or text description will remain.
	NF service operation
	Description
	Input parameters
	Output parameters

	Get
	Retrieve Authentication data for a certain UE
	SUPI, NF ID
	Authentication data


Editor’s note: whether NF type can be derived from other information or NF type is needed explicitly is FFS.
5.2.3.3.1	Nudm_Authentication_ Get
Service operation name: Nudm_Authentication Get
Description: Requester NF gets the authentication data from UDM
Known NF Consumers: AUSF
Inputs, Required: SUPI.
Inputs, Optional: 
Outputs, Required: Retrieve Authentication data for a certain UE
Outputs, Optional: None
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
[bookmark: _Toc480389784]5.2.3.3.2	Service/service operation information flow


Figure 5.2.3.3.2-1: UDM_Subscription Data_UpdateNotification service
1.	The UDM sends an 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.
[bookmark: _Toc480389785]5.2.3.4	Nudm_Serving NF_Get service
[bookmark: _Toc480389786]5.2.3.4.1	Description
Service or service operation name: Nudm_ Serving NF_Get
Description: The Requester NF request 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
[bookmark: _Toc480389787]5.2.3.4.2	Service/service operation information flow


Figure 5.2.3.4.2-1: 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.
[bookmark: _Toc480389788]5.2.3.5	Nudm_Subscriber Data_Purge service
[bookmark: _Toc480389789]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
[bookmark: _Toc480389790]5.2.3.5.2	Service/service operation information flow


Figure 5.2.3.5.2-1: 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 delete 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.
[bookmark: _Toc480389791]5.2.3.6	Nudm_Subscriber Data_Get service
[bookmark: _Toc480389792]5.2.3.6.1	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
[bookmark: _Toc480389793]5.2.3.6.2	Service information flow


Figure 5.2.3.6.2-1: "Nudm_Subscriber data_Get" Service
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]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.
[bookmark: _Toc480389794]5.2.3.7	Nudm_UE Reachability_Notification service
	[bookmark: _Toc480389795]
	
	
	

	

	
	
	


5.2.3.7.1	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
[bookmark: _Toc480389796]5.2.3.7.2	Service information flow


Figure 5.2.3.7.2-1: "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 changes
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