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5.2.3
UDM Services
5.2.3.1
General

The following table illustrates the UDM Services.

Table 5.2.3-1: NF services provided by UDM

	NF service
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Subscriber Data 
	Get
	Request/Response
	AMF, SMF, SMSF

	Management (SDM)
	Subscribe
	Subscribe/Notify
	AMF, SMF, SMSF

	
	Unsubscribe
	Subscribe/Notify
	AMF, SMF, SMSF

	
	Notification
	Subscribe/Notify
	AMF, SMF, SMSF

	UE Context 
	Registration 
	Request/Response
	AMF, SMF, SMSF

	Management (UECM)
	DeregistrationNotification
	Subscribe/Notify
	AMF

	
	Deregistration
	Request/Response
	AMF, SMF, SMSF

	
	Get
	Request/Response
	NEF, SMSF, GMLC

	
	Update
	Request/Response
	AMF, SMF

	UE Authentication
	Get
	Request/Response
	AUSF

	EventExposure
	Subscribe
	Subscribe/Notify


	NEF

	
	Unsubscribe
	
	NEF

	
	Notify
	
	NEF


5.2.3.2
Nudm_UEContextManagement (UECM) service
5.2.3.2.1
Nudm_UECM_Registration service operation
Service operation name: Nudm_UECM_Registration
Description: Register UE's serving NF (if NF Type is AMF, SMSF) or Session's serving NF (if NF Type is SMF) on the UDM. This operation implies the following:

-
The authorization to provide subscription data for the corresponding NF consumer and the UE/Session context (identified by input parameters). If this is successful the consumer is set as a serving NF for the corresponding UE/Session context.

-
When the consumer is AMF, it is implicitly subscribed to be notified when it is deregistered in UDM. This notification is done by means of Nudm_UECM_DeregistrationNotification operation.

Inputs, Required: NF ID, SUPI, PEI, NF Type, Access Type (if NF Type is AMF),  PDU Session ID (if NF Type is SMF). If NF Type is SMF: DNN or Indication of Emergency Services.
Inputs, Optional: None.
Outputs, Required: Result indication.
Outputs, Optional: None.

See step 14 of clause 4.2.2.2.2 for an example usage of this service operation.

5.2.3.2.2
Nudm_UECM_DeregistrationNotification service operation
Service operation name: Nudm_UECM_DeregistrationNotification
Description: UDM notifies the NF consumer which has previously registered (using Nudm_UECM_Registration operation) has been deregistered in the UDM. As a result, the consumer is no longer registered in UDM as a serving NF for that UE.

NOTE:
This notification corresponds to an implicit subscription.
Inputs, Required: SUPI, serving NF deregistration reason.

Inputs, Optional: None.
Outputs, Required: None.
Outputs, Optional: None.

See step 14c of sub-clause 4.2.2.2.2 for an example usage of this service operation. The serving NF deregistration reason tells the reason for sending the deregistration notification to the consumer NF.

The reason for AMF deregistration can be one of the following:

-
UE Initial Registration.

-
UE Registration area change.

-
Subscription Withdrawn.
-
5GS to EPS Mobility.
5.2.3.2.3
Nudm_UECM_Deregistration service operation
Service operation name: Nudm_UECM_Deregistration
Description: The NF consumer requests the UDM to delete the information related to the NF in the UE context. This implies that subscriptions to notification are as well removed.
Inputs, Required: SUPI, NF type, Access Type, DNN (if NF Type is SMF), PDU Session Id (if NF Type is SMF).

-
Access Type is included only when the NF type indicates AMF
Inputs, Optional: None

Outputs, Required: Result Indication.
Outputs, Optional: None

5.2.3.2.4
Nudm_UE ContextManagement_Get service operation
Service operation name: Nudm_UECM_Get
Description: The NF consumer requests the UDM to get the NF ID or SMS address of the NF serving the UE.
Inputs, Required: UE ID, NF Type, Access Type.

-
Access Type is included only when the NF type indicates AMF.
Inputs, Optional: None.

Outputs, Required: SUPI, NF ID or SMS address of the NF corresponding to the NF type requested by NF consumer.
Outputs, Optional: None.

5.2.3.2.5
Nudm_UECM_Update service operation
Service operation name: Nudm_UECM_Update
Description: Consumer updates some UE related information (e.g. UE capabilities).
Inputs, Required: NF ID, SUPI, NF type, UE context information
Inputs, Optional: None

Outputs, Required: Result Indication.
Outputs, Optional: None

5.2.3.3
Nudm_SubscriberDataManagement (SDM) Service
5.2.3.3.1
General

Subscription data types used in the Nudm_SubscriberDataManagement Service are defined in Table 5.2.3.3.1-1 below.

Table 5.2.3.3.1-1: Subscription data types
	Subscription data type
	Field
	Description

	Access and Mobility Subscription data (data needed for UE Registration and Mobility Management)
	GPSI List
	List of the GPSI (Generic Public Subscription Identifier) used both inside and outside of the 3GPP system to address a 3GPP subscription.

	
	PEI / PEI Format (Note 1)
	Permanent Equipment Identifier and PEI format being used.

	
	Internal Group ID-list
	List of the subscribed internal group(s) that the UE belongs to.

	
	Subscribed-UE-AMBR
	The Maximum Aggregated uplink and downlink MBRs to be shared across all Non-GBR QoS Flows according to the subscription of the user.

	
	Subscribed S-NSSAIs
	The Network Slices that the UE subscribes to.

	
	Default S-NSSAIs
	The default Network Slices configured for the UE if no valid S-NSSAI provided.

	
	RAT restriction
	3GPP Radio Access Technology(ies) not allowed the UE to access.

	
	Forbidden area
	Defines areas in which the UE is not permitted to initiate any communication with the network.

	
	Service Area Restriction
	Indicates Allowed areas in which the UE is permitted to initiate communication with the network, and Non-allowed areas in which the UE and the network are not allowed to initiate Service Request or SM signalling to obtain user services.

	
	Core Network type restriction
	Defines whether UE is allowed to connect to 5GC for this PLMN.

	
	RFSP Index
	An index to specific RRM configuration in the RAN.

	
	Subscribed Periodic Registration Timer
	Indicates a subscribed Periodic Registration Timer value.

	
	Homogenous Support of IMS Voice over PS Sessions (Note 1)
	Indicates per UE if "IMS Voice over PS Sessions" is homogeneously supported in all TAs in the serving AMF or homogeneously not supported, or, support is non-homogeneous/unknown.

	SMF Selection Subscription data (data needed for SMF Selection as described in clause 6.3.2 of TS 23.501 [2])
	Subscribed DNN list
	List of the subscribed DNNs for the UE.

	
	Default DNN
	The default DNN if the UE does not provide a valid DNN.

	
	LBO Roaming Information
	Indicates whether LBO roaming is allowed per DNN, or per (S-NSSAI, subscribed DNN)

	SMS Management Subscription data (data needed for SMSF Registration)
	 FFS
	

	Session Management Subscription data (data needed for PDU Session Establishment)
	Session Management Subscription data contains one or more S-NSSAI level subscription data:

	
	S-NSSAI
	Indicates the value of the S-NSSAI.

	
	Subscribed DNN list
	List of the subscribed DNNs for the S-NSSAI.

	
	Default DNN
	The default DNN if the UE does not provide a valid DNN for the S-NSSAI.

	
	For each DNN in S-NSSAI level subscription data:

	
	UE Address
	Indicates the subscribed static IP address(es) or the IPv4 or IPv6 type PDU Sessions accessing the DNN, S-NSSAI.

	
	Allowed PDU Session Types
	Indicates the allowed PDU Session Types (IPv4, Ipv6, Ethernet, and Unstructured) for the DNN, S-NSSAI.

	
	Default PDU Session Type
	Indicates the default PDU Session Type for the DNN, S-NSSAI.

	
	Allowed SSC modes
	Indicates the allowed SSC modes for the DNN, S-NSSAI.

	
	Default SSC mode
	Indicate the default SSC mode for the DNN, S-NSSAI.

	
	5GS Subscribed QoS profile
	The QoS Flow level QoS parameter values (5QI and ARP) for the DNN, S-NSSAI (see clause 5.7.2.7 of TS 23.501 [2]).

	
	Subscribed-Session-AMBR
	The maximum aggregated uplink and downlink MBRs to be shared across all Non-GBR QoS Flows in each PDU Session, which are established for the DNN, S-NSSAI.

	NOTE 1:
this parameter is related to UE Registration and Mobiity Management Subscription Data however it does not have to be provided as part of subscription data retrieval procedure i.e. not sent to the consumer when subscription data is requested with subscription data type set to Access and Mobility Subscription data.

	


Editor's note:
The listed fields for each subscription data type are non-exhaustive and additional contents are FFS.
5.2.3.3.2
Nudm_SDM_Get service operation
Service Operation name: Nudm_SDM_Get

Description: Consumer NF gets the subscriber data indicated by the subscription data type input from UDM. The UDM shall check the requested consumer is authorized to get the specific subscription data requested. In case of NF consumer is SMF, the subscriber data may contain e.g., PDU type(s), authorized SSC mode(s), default 5QI/ARP

Inputs, Required: SUPI, NF ID, Subscription data type(s).
Inputs, Optional: If the NF service consumer is SMF: DNN, S-NSSAI.

Outputs, Required: The consumer NF gets the requested subscription data.

Outputs, Optional: None.

5.2.3.3.3
Nudm_SDM_Notification service operation
Service or service operation name: Nudm_SDM_Notification
Description: The UDM notifies NF consumer of the updates of UE's Subscriber Data indicated by the "subscription data Type" input.

Inputs, Required: SUPI, Subscription data type(s).
Inputs, Optional: None.
Outputs, Required: Result Indication.

The UDM invokes this service operation under the following cases:

-
When the subscriber data is updated at the UDM, the updated subscription information is notified to the serving NF that has subscribed for the specific subscription data type to be notified.

In case updates subscription information is related to session management the subscriber data may contain e.g., PDU type(s), authorized SSC mode(s), default 5QI/ARP.
Outputs, Optional: Redirection information.
If the NF consumer is AMF, and if the result of the service operation fails, AMF shall set corresponding cause value in result indication which can be used by the UDM for further action. In case the related UE is not served by the AMF and the AMF knows which AMF is serving the UE, the AMF provides redirection information which can be used by the UDM to resend UE related message to the AMF that serves the UE.
5.2.3.3.4
Nudm_SDM_Subscribe service operation
Service operation name: Nudm_SDM_Subscribe
Description: The NF consumer subscribes for updates to UE's Subscriber Data indicated by the 'subscription data type' input. The UDM shall check the requested consumer is authorized to subscribe to requested updates.

Inputs, Required: SUPI, Subscription data type(s).
Inputs, Optional: If the NF Type is SMF: DNN, S-NSSAI.
Outputs, Required: None.

Outputs, Optional: None.

5.2.3.3.5
Nudm_SDM_Unsubscribe service operation
Service operation name: Nudm_SDM_Unsubscribe
Description: The NF consumer unsubscribes from updates to UE's Subscriber Data indicated by the 'subscription data type' input.

Inputs, Required: SUPI, Subscription data type(s).
Inputs, Optional: If the NF type is SMF: DNN, S-NSSAI.
Outputs, Required: None.

Outputs, Optional: None.
5.2.3.4
Nudm_UEAuthentication Service



5.2.3.4.1
General

5.2.3.4.2
Nudm_UEAuthentication_Get service operation
Service operation name: Nudm_UEAuthentication_Get

Description: Requester NF gets the authentication data from UDM. For AKA based authentication, this operation can be also used to recover from synchronization failure situations.

Inputs, Required: SUPI.
Inputs, Optional: Synchronization Failure indication and related information (i.e. RAND/AUTS).
Outputs, Required: Retrieve Authentication data for a certain UE
Outputs, Optional: None

5.2.3.5
Nudm_EventExposure service
5.2.3.5.1
General
See clause 5.4.2.

5.2.3.5.2
Nudm_EventExposure_Subscribe service operation
Service operation name: Nudm_EventExposure_Subscribe
Description: The NF consumer subscribes to receive an event, or if the subscription is already defined in UDM, then the subscription is updated.

NF Consumers: NEF.
Inputs (required): PUI or External Group Identifier, Event filter containing the Event Id(s) (see clause 4.15.3.1) and optionally the reporting options (e.g. Maximum Number of Reports or Monitoring Duration, for Monitoring Events)..

Inputs (optional): None.

Outputs (required): Operation execution result indication.
Outputs (optional): First corresponding event report is included, if corresponding information is available at reception of the subscription request of the event (e.g. One Time reporting for Monitoring Events).
5.2.3.5.3
Nudm_EventExposure_Unsubscribe service operation
Service operation name: Nudm_EventExposure_Unsubscribe
Description: the consumer deletes the subscription of an event if already defined in UDM.

NF Consumers: NEF.
Inputs (required): PUI or External Group Identifier, Event filter containing the Event Id(s).

Outputs (required): Operation execution result indication.

5.2.3.5.4
Nudm_EventExposure_Notify service operation
Service operation name: Nudm_EventExposure_Notify
Description: UDM reports the event to the consumer that has previously subscribed.

NF Consumers: NEF.
Inputs (required): Monitoring Indication.

Inputs (optional): None.

Outputs (required): None.
5.2.12
UDR Services

5.2.12.1
General

Three different Data Set Identifiers shall be considered in this release: Subscription Data, Policy Data and Data for Exposure. The set of Data Set Identifiers shall be extensible to cater for new identifiers as well as for operator specific identifiers and related data to be consumed. The following table illustrates the UDR Services.

Table 5.2.12.1-1: NF services provided by UDR

	NF service
	Service Operations
	Operation Semantics
	Example Consumer(s)

	UDR Data Management (UDR DM)
	Query
	Request/Response
	UDM, PCF, NEF (PFDF)

	
	Create
	Request/Response
	NEF (PFDF)

	
	Delete
	Request/Response
	NEF (PFDF)

	
	Update
	Request/Response
	UDM, PCF, NEF (PFDF)

	
	Subscribe
	Subscribe/Notify
	UDM, PCF, NEF (PFDF)

	
	Unsubscribe
	
	UDM, PCF, NEF (PFDF)

	
	Notify
	
	UDM, PCF, NEF (PFDF)


5.2.12.2
Nudr_UDR DataManagement (UDM) service

5.2.12.2.1
General
5.2.12.2.2
Nudr_UDR_DM_Query service operation
Service operation name: Nudr_UDM_Query.
Description: NF service consumer requests a set of data from UDR.

Inputs, Required: Data Set Identifier.

Data Set Identifier uniquely identifies the requested set of data within the UDR.

Inputs, Optional: Data Subset Identifier.

Data Subset Identifier uniquely refers to the subset of data within each Data Set Identifier, as specified in the procedures in clause 4, e.g. subscription data can consist of subsets particularised for specific procedures like mobility, session, policy, etc.
Outputs, Required: Requested data.
Outputs, Optional: None.
5.2.12.2.3
Nudr_UDR_DM_Create service operation
Service operation name: Nudr_UDR_DM_Create.
Description: NF service consumer intends to insert a new data record into the UDR, e.g. a NF service consumer intends to insert a new application data record into the UDR.

Inputs, Required: Data Set Identifier.

Data Set Identifier uniquely identifies the requested set of data, within the UDR.
Inputs, Optional: Data Subset Identifier.

Data Subset Identifier uniquely refers to the subset of data within each Data Set Identifier, as specified in the procedures in clause 4, e.g. subscription data can consist of subsets particularised for specific procedures like mobility, session, policy, etc.
Outputs, Required: Result.
Outputs, Optional:
5.2.12.2.4
Nudr_UDR_DM_Delete service operation
Service operation name: Nudr_UDR_DM_Delete.
Description: NF service consumer intends to delete user data stored in the UDR, e.g. a NF service consumer intends to delete an application data record.
Inputs, Required: Data Set Identifier.

Data Set Identifier uniquely identifies the requested set of data, within the UDR.
Inputs, Optional: Data Subset Identifier.

Data Subset Identifier uniquely identifies the data subset within each Data Set Identifier to be deleted.
Outputs, Required: Result.
Outputs, Optional: None.
5.2.12.2.5
Nudr_UDR_DM_Update service operation
Service operation name: Nudr_UDR_DM_Update.
Description: NF service consumer intends to update stored data in the UDR.
Inputs, Required: Data Set Identifier, Data.

Data Set Identifier uniquely identifies the requested set of data, within the UDR.
Inputs, Optional: Data Subset Identifier.

Data Subset Identifier uniquely refers to the subset of data within each Data Set Identifier, as specified in the procedures in clause 4, e.g. subscription data can consist of subsets particularised for specific procedures like mobility, session, policy, etc.
Outputs, Required: Result.
Outputs, Optional: None.
5.2.12.2.6
Nudr_UDRDM_Subscribe service operation
Service operation name: Nudr_UDR_DM_Subscribe.
Description: NF service consumer performs the subscription to notification to data modified in the UDR. The events can be changes on existing data, addition of data.

Inputs, Required: Data Set Identifier, Notification Address.

Data Set Identifier uniquely identifies the requested set of data, within the UDR.
Inputs, Optional: Data Subset Identifier.

Data Subset Identifier uniquely identifies the data subset within each Data Set Identifier, as specified in the procedures in clause 4. e.g. subscription data can consist of subsets particularised for specific procedures like mobility, session, etc.
Outputs, Required: Result.
Outputs, Optional: None.
5.2.12.2.7
Nudr_UDR_DM_Unsubscribe service operation
Service operation name: Nudr_UDR_DM_Unsubscribe

Description: NF service consumer performs the un-subscription to notification to data modified in the UDR. The events can be changes on existing data, addition of data.

Inputs, Required: Data Set Identifier.

Data Set Identifier uniquely identifies the requested set of data, within the UDR.

Inputs, Optional: Data Subset Identifier.

Data Subset Identifier uniquely identifies the data subset within each Data Set Identifier, as specified in the procedures in clause 4. e.g. un-subscription data can consist of subsets particularised for specific procedures like mobility, session, etc.
Outputs, Required: Result.
Outputs, Optional: None.
5.2.12.2.8
Nudr_UDR_DM_Notify service operation
Service operation name: Nudr_UDR_DM_Notify.
Description: UDR notifies NF service consumer(s) about modification of data, when data in the UDR is added, modified or deleted, and an NF needs to be informed about this, due to a previous subscription to notifications procedure or due to a local configuration policy in the UDR.
Inputs, Required: Data Set Identifier, Updated Data.

Data Set Identifier uniquely identifies the updated set of data, within the UDR.
Inputs, Optional: Data Subset Identifier.

Data Subset Identifier uniquely identifies subsets of data within each Data Set Identifier, as specified in the procedures in clause 4, e.g. subscription Data Set Identifier can consist of subsets particularised for specific procedures like mobility, session, etc.
Outputs, Required: Result.
Outputs, Optional: None.[image: image1.png]
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�This has been resolved for independent service operations.
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