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1. Introduction
Based on service definition criteria included in S2-173537, this document proposes definition of UDM services.
  
2. Discussion
Service definition criteria described in S2-173537 is relevant to achieve a definition of services that fulfil SBA expectations on independent LCM (developing/updating, upgrading, scaling…).
This document defines UDM services following this criteria, i.e. a service is defined for each different and independent functionality/capability/business logic, as follows:
· Authentication Management
· Access and Mobility Management
· Session Management
· SMS Management

In this way, it is possible to perform an individual and independent service LCM. For example:
· Scaling: “Access and Mobility Mng” service may require double traffic (amount of service requests) (for AMF or any future NF that requires Access and Mobility) than for “Session Mng” service (for SMF or any future NF that requires Session Mng), then different scaling patterns are possible to be applied. 
· Developing (Updating): some changes may be required for “SMS Mng” business logic, then the SW piece (Service) will require to be updated. Even though required changes may be limited to one/some micro-services (in Cloud Platform), it implies that the SW piece needs updating, re-compilation, basic testing… all development SW tasks are required for the whole Service. Therefore, it is advisable to do not mix different functionalities in the same service, in order to allow independent updating of each functionality. 
· Upgrading: a SW piece (Service) (or some of its micro-services) may need upgrading in a real and up and running Cloud Platform. It is recommended to avoid impacting consumers that are not really benefited by upgraded functionality. This could be minimized if each service only provides a specific functionality. There are techniques like rolling upgrade that could be used to minimize consumers’ service interruption while upgrading, but the usage could be optimized if each service clearly provides a limited and specific functionality.
· Deployment: it may be required to just deploy e.g. “SMS Mng”, but unless this functionality is defined in an independent service, independent development will not be possible. 
Therefore, the only way to achieve an independent developing/updating, upgrading, scaling, deployment... (in general independent LCM), is to define a different service for each specific and independent business logic.
3. Proposal
UDM Services definition in clause 5.2.3 is updated.

* * * * Start Change * * *.*
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]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
Table 5.2.3-1: NF Services provided by UDM
	NF service
	Description
	NF service operations
	Consumer
	Ref.

	Authentication Management
	UDM provides Authentication information to AUSF used for authentication of user access to the 5GS.

For AKA based user authentication, this includes an AKA authentication Vector.

This service also includes recovery of authentication synchronization failures.

	Nudm_Authentication_Information_Request
	AUSF
	

	Access and Mobility Management
	UDM authorizes UE Access to 5GS based on access subscription profile.

UDM supports UE mobility procedures within 5GS including keeping registration of serving AMF at any time and notifying old serving nodes (AMF or MMEs in case of mobility from EPC) that its registration in UDM is no longer valid when required (e.g. mobility events, subscription administration reasons).

UDM delegates authorization of further access changes and mobility events to requesting NF by providing updated access and mobility subscription profile information to AMF.

Additionally, AMF registers UE context information in UDM.

	Nudm_Access&Mobility_Mgmt_Registration
	AMF
	

	
	
	Nudm_Access&Mobility_Mgmt_Deregistration
	
	

	
	
	Nudm_Access&Mobility_Mgmt_Cancel_Registration_Notification
	
	

	
	
	Nudm_Access&Mobility_Mgmt_Profile_Update_Notification
	
	

	
	
	Nudm_Access&Mobility_Mgmt_UE_Context_Update
	
	

	Session Management
	UDM provides updated session management subscription profile information of the session managed by the requesting SMF (i.e. DNN characteristics of subscribed DNNs) during the time the requesting SMF is managing sessions for the UE. 

	Nudm_Session_Mgmt_Registration
	SMF
	

	
	
	Nudm_Session_Mgmt_Deregistration
	
	

	
	
	Nudm_Session_Mgmt_Profile_Update_Notification
	
	

	SMS Management
	UDM provides updated SMS management subscription profile information to requesting SMSF during the time the requesting SMSF is managing SMS for the UE. 

UDM keeps registration of the SMSF serving each UE at any time and notifies old SMSF (or MME in case of mobility from EPC) that its registration in UDM for the purpose of providing SMS services to the UE is no longer valid.

	Nudm_SMS_Mgmt_Registration
	SMSF
	

	
	
	Nudm_SMS_Mgmt_Deregistration
	
	

	
	
	Nudm_SMS_Mgmt_Cancel_Registration_Notification
	
	

	
	
	Nudm_SMS_Mgmt_Profile_Update_Notification
	
	



Editor's note:	The identified NF service(s) in this clause are to be evaluated.
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5.2.3.x	Authentication Management Service
	NF service operation
	Description
	Input parameters
	Output parameters

	Nudm_Authentication Information_Request,
	For AKA based user authentication, UDM provides an AKA authentication Vector for authenticating UE access to 5GS.
	SUPI, Requester NF ID
Optionally, RAND (used in a previous unsuccessful authentication attempt) in case of synchronization failure recovery,
	AKA AV


Editor's note:	The list of input and output parameters may have to be completed. 

5.2.3.x+1	Access and Mobility Management Service
	NF service operation
	Description
	Input parameters
	Output parameters

	Nudm_Access&Mobility_Mgmt_Registration
	UDM authorizes the requester AMF to serve the UE, registers requester AMF as UE's serving AMF in UDM and provides the access and mobility authorization profile information to the requester AMF.

The requesting AMF is registered in UDM for subsequent notification of changes in the access and mobility profile information as well as for notification of UDM initiated AMF deregistration (due to e.g. mobility events, subscription administration reasons).

Additionally, AMF registers in UDM UE context information. 

	SUPI, 
Requester AMF ID, 
Access information (e.g. Access/RAT Type).

Optionally, UE context information (e.g. PEI, UE capabilities).
	Result indication
Access and Mobility profile information

	Nudm_Access&Mobility_Mgmt_Deregistration
	UDM Deregister UE's serving AMF.
	SUPI, Requester AMF ID
	Result Indication.

	Nudm_Access&Mobility_Mgmt_Cancel_Registration_Notification
	UDM notifies the Requester AMF, which has previously registered in UDM, that its registration in UDM is no longer valid.
	
	SUPI, 
Serving AMF ID
Deregistration reason.

	Nudm_Access&Mobility_Mgmt_Profile_Update_Notification
	UDM updates access and mobility profile information in serving AMF registered in UDM.
	
	Updated Access and Mobility profile information

	Nudm_Access&Mobility_Mgmt_UE_Context_Update
	UDM stores additional and/or updated UE Context information provided by the UE serving AMF.
	SUPI, Requester AMF ID
UE Context Information
	Result Indication.


Editor's note:	The list of input and output parameters may have to be completed. 

5.2.3.x+2	Session Management Service
	NF service operation
	Description
	Input parameters
	Output parameters

	Nudm_Session_Mgmt_Registration
	UDM provides the session profile information corresponding to the DNN to which the UE is establishing a PDU session to via the requester SMF.

The requesting SMF is registered in UDM for subsequent notification of changes in the session profile information of the requested DNN.

	SUPI, 
Requester SMF ID, 
Requested DNN

	Result indication
Session (DNN) profile information

	Nudm_Session_Mgmt_Deregistration
	UDM Deregister UE's serving SMF.
	SUPI, Requester SMF ID
	Result Indication.

	Nudm_Session_Mgmt_Profile_Update_Notification
	UDM updates session (DNN) profile information in serving SMF(s) registered in UDM.

Mind that there may be multiple SMFs with active PDU sessions to the same DNN for a given user.
	
	Updated Session (DNN) profile information


Editor's note:	The list of input and output parameters may have to be completed. 

5.2.3.x+3	SMS Management Service
	NF service operation
	Description
	Input parameters
	Output parameters

	Nudm_SMS_Mgmt_Registration
	UDM provides SMS management subscription profile information to the requester SMSF.

The requesting SMSF is registered in UDM for subsequent notification of changes in the SMS profile information as well as for notification of UDM initiated SMSF deregistration (due to e.g. registration of another SMSF, subscription administration reasons).


	SUPI, 
Requester SMSF ID
	Result indication
SMS profile information

	Nudm_SMS_Mgmt_Deregistration
	UDM Deregister UE's serving SMSF.
	SUPI, Requester SMSF ID
	Result Indication.

	Nudm_SMS_Mgmt_Cancel_Registration_Notification
	UDM notifies the Requester SMSF, which has previously registered in UDM, that its registration in UDM is no longer valid.
	
	SUPI, 
Serving SMSF ID
Deregistration reason.

	Nudm_SMS_Mgmt_Profile_Update_Notification
	UDM updates SMS profile information in serving SMSF registered in UDM.
	
	Updated SMS profile information


Editor's note:	The list of input and output parameters may have to be completed. 
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