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The procedure is used by the NEF to subscribe to event notifications, to modify event notification (e.g. to remove notification of certain UEs from a UE group), and to explicitly cancel a previous subscription. Cancelling is done by sending Nudm_EventExposure_Unsubscribe request identifying the subscription to cancel. The notification steps 4 and 5 are not applicable in cancellation case.


Figure 4.15.3.2.2-1: Nudm_EventExposure_Subscribe, Unsubscribe and Notify operations
1.	The NEF subscribes to one or several monitoring events by sending Nudm_EventExposure_Subscribe request. The NEF subscribes to one or several Event(s) (identified by Event ID) and provides the associated notification endpoint of the NEF.
	Event Reporting Information defines the type of reporting requested. If the reporting event subscription is authorized by the UDM, the UDM records the association of the event trigger and the requester identity.
	The subscription may include Maximum number of reports and/or Maximum duration of reporting IE.
	If event notifications are removed for certain UEs (i.e. one individual UE or a sub-set of UEs) in a group of UEs for which there is an event subscription (e.g. due to AF removing certain UEs from a group event), NEF provides impacted UE information (e.g. SUPI, MSISDN or External Identity) to UDM via Nudm_EventExposure_Subscribe without cancelling the entire group event subscription. If the Maximum Number of Reports applies to the event subscription, the NEF sets the stored number of reports of the indicated UE(s) to Maximum Number of Reports.
2a.	[Conditional] Some events (e.g. loss of connectivity), require that UDM sends Namf_EventExposure_Subscribe request to the AMF serving that UE. As the UDM itself is not the Event Receiving NF, the UDM shall additionally provide the notification endpoint of itself besides the notification endpoint of NEF. Each notification endpoint is associated with the related (set of) Event ID(s). This is to assure the UDM can receive the notification of subscription change related event.
	The UDM sends the Namf_EventExposure_Subscribe request to all serving AMF(s) (if subscription applies to a UE or a group of UE(s)), or to all the AMF(s) in the same PLMN as UDM (if subscription applies to any UE).
	If the subscription applies to a group of UE(s), the UDM shall include the same notification endpoint of itself, i.e. Notification Target Address (+ Notification Correlation Id), in the subscriptions to all UE's serving AMF(s).
NOTE:	The same notification endpoint of UDM is to help the AMF identify whether the subscription for the requested group event is same or not when a new group member UE is registered.
In case of Nudm_EventExposure_Subscribe with update is received in step 1 indicating removal of event notifications for certain UEs (i.e. one individual UE or a sub-set of UEs) in a group of UEs for which there is an event subscription, the UDM provides impacted UE information (e.g. SUPI, MSISDN) to AMF via Namf_EventExposure_Subscribe without cancelling the entire group event subscription, for the event monitored by AMF.  
2b.	[Conditional] AMF acknowledges the execution of Namf_EventExposure_Subscribe.
3.	UDM acknowledges the execution of Nudm_EventExposure_Subscribe.
	If the subscription is applicable to a group of UE(s) and the Maximum number of reports is included in the Event Report information in step 1, the Number of UEs within this group is included in the acknowledgement.
4a - 4b.	[Conditional - depending on the Event] The UDM detects the monitored event occurs and sends the event report, by means of Nudm_EventExposure_Notify message, to the associated notification endpoint of the NEF, along with the time stamp. NEF may store the information in the UDR along with the time stamp using either Nudr_DM_Create or Nudr_DM_Update service operation as appropriate.
	In case of Nudm_EventExposure_Subscribe with update is received in step 2a indicating removal of event notifications for certain UEs (i.e. one individual UE or a sub-set of UEs) in a group of UEs for which there is an event subscription, the UDM shall cancel the event notification for the impacted UEs. If Maximum number of Reports is applied, the UDM shall set the number of reports of the indicated UE(s) to Maximum Number of Reports for the events monitored by UDM.	
4c - 4d.	[Conditional - depending on the Event] The AMF detects the monitored event occurs and sends the event report, by means of Namf_EventExposure_Notify message, to the associated notification endpoint of the NEF, along with the time stamp. NEF may store the information in the UDR along with the time stamp using either Nudr_DM_Create or Nudr_DM_Update service operation as appropriate.
	If the AMF has a maximum number of reports stored for the UE, the AMF shall decrease its value by one for the reported event.
	In case of Namf_EventExposure_Subscribe with update is received in step 2a indicating removal of event notifications for certain UEs (i.e. one individual UE or a sub-set of UEs) in a group of UEs for which there is an event subscription, the AMF shall stop the event notification for the impacted UEs. If Maximum number of Reports is applied, the AMF shall set the number of reports of the indicated UE(s) to Maximum Number of Reports.	
	For both step 4a and step 4c, when the maximum number of reports is reached and if the subscription is applied to a UE, The NEF unsubscribes the monitoring event(s) to the UDM and the UDM unsubscribes the monitoring event(s) to AMF serving that UE.
	For both step 4a and step 4c, when the maximum number of reports is reached for an individual group member UE, the NEF uses the Number of UEs received in step 3 to determine if reporting for the group is complete. If the NEF determines that reporting for the group is complete, the NEF unsubscribes the monitoring event(s) to the UDM and the UDM unsubscribes the monitoring event(s) to all AMF(s) serving the UEs belonging to that group.
	When the Maximum duration of reporting expires in the NEF, the UDM and the AMF, then each of these nodes shall locally unsubscribe the monitoring event.
5.	[Conditional - depending on the Event] The AMF detects the subscription change related event occurs, e.g. Subscription Correlation ID change due to AMF reallocation or addition of new Subscription Correlation ID due to a new group UE registered, it sends the event report by means of Namf_EventExposure_Notify message to the associated notification endpoint of the UDM.
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4.15.3.2.3	NEF service operations information flow
The procedure is used by the AF to subscribe to event notifications, to modify event notification and to explicitly cancel a previous subscription. Cancelling is done by sending Nnef_EventExposure_Unsubscribe request identifying the subscription to cancel with Subscription Correlation ID. The notification steps 6 to 8 are not applicable in cancellation case.



Figure 4.15.3.2.3-1: Nnef_EventExposure_Subscribe, Unsubscribe and Notify operations
1.	The AF subscribes to one or several Event(s) (identified by Event ID) and provides the associated notification endpoint of the AF by sending Nnef_EventExposure_Subscribe request.
	Event Reporting Information defines the type of reporting requested (e.g. one-time reporting, periodic reporting or event based reporting, for Monitoring Events). If the reporting event subscription is authorized by the NEF, the NEF records the association of the event trigger and the requester identity. The subscription may also include Maximum number of reports and/or Maximum duration of reporting IE.
	If event notifications are removed for certain UEs (i.e. one individual UE or a sub-set of UEs) in a group of UEs for which there is an event subscription (e.g. due AF removing certain UEs from a group event), the AF provides impacted UE information (e.g. SUPI, MSISDN or External Identity) to NEF via Nnef_EventExposure_Subscribe without cancelling the entire group event subscription.	
2.	[Conditional - depending on authorization in step 1] The NEF subscribes to received Event(s) (identified by Event ID) and provides the associated notification endpoint of the NEF to UDM by sending Nudm_EventExposure_Subscribe request. The NEF maps the AF-Identifier into DNN and S-NSSAI combination based on local configuration, and include DNN, S-NSSAI in the request.
	If the reporting event subscription is authorized by the UDM, the UDM records the association of the event trigger and the requester identity. Otherwise, the UDM continues in step 4 indicating failure.
	In case of Nnef_EventExposure_Subscribe with update is received in step 1 indicating removal of event notifications for certain UEs (i.e. one individual UE or a sub-set of UEs) in a group of UEs for which there is an event subscription, the NEF provides impacted UE information (e.g. SUPI, MSISDN or External Identity) to UDM via Nudm_EventExposure_Subscribe without cancelling the entire group event subscription. If the Maximum Number of Reports applies to the event subscription, the NEF sets the stored number of reports of the indicated UE(s) to Maximum Number of Reports.	
3a.	[Conditional] If the requested event (e.g. monitoring of Loss of Connectivity) requires AMF assistance, then the UDM sends the Namf_EventExposure_Subscribe to the AMF serving the requested user. The UDM sends the Namf_EventExposure_Subscribe request to the all serving AMF(s) (if subscription applies to a UE or a group of UE(s)), or all the AMF in the same PLMN as the UDM (if subscription applies to any UE).
	As the UDM itself is not the Event Receiving NF, the UDM shall additionally provide the notification endpoint of itself besides the notification endpoint of NEF. Each notification endpoint is associated with the related (set of) Event ID(s). This is to assure the UDM can receive the notification of subscription change related event.
	If the subscription applies to a group of UE(s), the UDM shall include the same notification endpoint of itself, i.e. Notification Target Address (+ Notification Correlation Id), in the subscriptions to all UE's serving AMF(s).
NOTE 1:	The same notification endpoint of UDM is to help the AMF identify whether the subscription for the requested group event is same or not when a new group member UE is registered.
In case of Nudm_EventExposure_Subscribe with update is received in step 2 indicating removal of event notifications for certain UEs (i.e. one individual UE or a sub-set of UEs) in a group of UEs for which there is an event subscription, the UDM provides impacted UE information (e.g. SUPI, MSISDN) to AMF via Namf_EventExposure_Subscribe without cancelling the entire group event subscription, for the event monitored by AMF.
3b.	[Conditional] AMF acknowledges the execution of Namf_EventExposure_Subscribe.
3c.	[Conditional] If the requested event (e.g. PDU Session Status) requires SMF assistance, then the UDM sends the Nsmf_EventExposure_Subscribe Request message to each SMF where at least one UE identified in step 2 has a PDU session established. The NEF notification endpoint received in step 2 is included in the message.
NOTE 2:	In the home routed case, the UDM sends the subscription to the V-SMF via the H-SMF.
3d.	[Conditional] The SMF acknowledges the execution of Nsmf_EventExposure_Subscribe.
4.	[Conditional] UDM acknowledges the execution of Nudm_EventExposure_Subscribe.
	If the subscription is applicable to a group of UE(s) and the Maximum number of reports is included in the Event Report information in step 1, the Number of UEs is included in the acknowledgement.
5.	NEF acknowledges the execution of Nnef_EventExposure_Subscribe to the requester that initiated the request.
6a - 6b.	[Conditional - depending on the Event] The UDM (depending on the Event) detects the event occurs and sends the event report, by means of Nudm_EventExposure_Notify message to the associated notification endpoint of the NEF along with the time stamp. NEF may store the information in the UDR along with the time stamp using either Nudr_DM_Create or Nudr_DM_Update service operation as appropriate.
	In case of Nudm_EventExposure_Subscribe with update is received in step 2 indicating removal of event notifications for certain UEs (i.e. one individual UE or a sub-set of UEs) in a group of UEs for which there is an event subscription, the UDM shall cancel the event notification for the impacted UEs. If Maximum number of Reports is applied, the UDM shall set the number of reports of the indicated UE(s) to Maximum Number of Reports for the events monitored by UDM.
6c - 6d.	[Conditional - depending on the Event] The AMF detects the event occurs and sends the event report, by means of Namf_EventExposure_Notify message to associated notification endpoint of the NEF along with the time stamp. NEF may store the information in the UDR along with the time stamp using either Nudr_DM_Create or Nudr_DM_Update service operation as appropriate.
	If the AMF has a maximum number of reports stored for the UE or the individual member UE, the AMF shall decrease its value by one for the reported event.
	In case of Namf_EventExposure_Subscribe with update is received in step 3a indicating removal of event notifications for certain UEs (i.e. one individual UE or a sub-set of UEs) in a group of UEs for which there is an event subscription, the AMF shall stop the event notification for the impacted UEs. If Maximum number of Reports is applied, the AMF shall set the number of reports of the indicated UE(s) to Maximum Number of Reports.
	For both step 6a and step 6b6c, when the maximum number of reports is reached and if the subscription is applied to a UE, The NEF unsubscribes the monitoring event(s) to the UDM and the UDM unsubscribes the monitoring event(s) to AMF serving for that UE.
	For both step 6a and step 6b6c, when the maximum number of reports is reached for an individual group member UE, the NEF uses the Number of UEs received in step 4 to determine if reporting for the group is complete. If the NEF determines that reporting for the group is complete, the NEF unsubscribes the monitoring event(s) to the UDM and the UDM unsubscribes the monitoring event(s) to all AMF(s) serving the UEs belonging to that group.
	When the Maximum duration of reporting expires in the NEF, the UDM and the AMF, then each of these nodes shall locally unsubscribe the monitoring event.
6e - 6f.	[Conditional - depending on the Event] When the SMF detects a subscribed event, the SMF sends the event report, by means of Nsmf_EventExposure_Notify message, to the associated notification endpoint of the NEF provided in step 3c. NEF may store the information in the UDR along with the time stamp using either Nudr_DM_Create or Nudr_DM_Update service operation as appropriate.
7.	[Conditional - depending on the Event in steps 6a-6f] The NEF forwards to the AF the reporting event received by either Nudm_EventExposure_Notify and/or Namf_EventExposure_Notify. In the case of the PDU Session Status event, the NEF maps it to an PDN Connectivity Status notification when reporting to the AF.
8.	[Conditional - depending on the Event] The AMF detects the subscription change related event occurs, e.g. Subscription Correlation ID change due to AMF reallocation or addition of new Subscription Correlation ID due to a new group UE registered, it sends the event report, by means of Namf_EventExposure_Notify message to the associated notification endpoint of the UDM.
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The procedure is used by the UDM to delete an event subscription.



Figure 4.15.3.2.x-1: Network-initiated event subscription removal procedure
0.	An event subscription procedure according to clause 4.15.3.2.2 or clause 4.15.3.2.2 has already executed successfully.
1-1a.	Due to certain conditions (e.g. due to UE subscription is withdrawn in UDM , or a group event subscription is no long valid for a UE since the UE is changed from one group to another group), the UDM triggers Nudm_EventExposure_Notify towards the associated notification endpoint indicating the removal of the event notification along with the time stamp. The NEF may store the information in the UDR along with the time stamp using either Nudr_DM_Create or Nudr_DM_Update service operation as appropriate.
	In case certain UEs (i.e. one individual UE or a sub-set of UEs) in a group of UEs for which there is an event subscription, the UDM provides impacted UE information (e.g. SUPI, MSISDN or External Identity) to the NEF and indicates the removal of the event notification for these UE(s). 
2a-2b.	In case of UE subscsription information change (e.g UE group information change), the UDM sends Nudm_SDM_Notification request to related serving AMF(s) to update event subscription information. If the UE was a group member of a previous accepted group event subscription, the AMF shall stop the event notification for the impacted UEs. If Maximum number of Reports is applied, the AMF shall set the number of reports of the indicated UE(s) to Maximum Number of Reports.
	In case of UE subscription data is withdrawn, the UDM sends Nudm_UECM_DeregistrationNotification request to related serving AMF(s) to remove UE subscription information. If the UE was a group member of a previous accepted group event subscription, the AMF shall keep the accepted group event subscription unless all UEs subscrpiton in the group are withdrawn.
3. The NEF sends Nnef_EventExposure_Nofity to the AF reporting event received by Nudm_EventExposure_Notify. 
	If the NEF receives UE Identifier(s) in step 1 for a group event subscription and the Maximum Number of Reports applies to the group event subscription, the NEF sets the number of reports of the indicated UE(s) to Maximum Number of Reports. The NEF sends Nnef_EventExposure_Notify to the AF and includes MSISDN(s) or External Identifier(s). If NEF determines that the reporting for the group is complete based on the update above, the NEF deletes the associated event subscription and requests that the UDM deletes the related event subscription for the group.
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Service operation name: Namf_EventExposure_Subscribe.
Description: The consumer NF uses this service operation to subscribe to or modify event reporting for one UE, a group of UE(s) or any UE.
Input, Required: NF ID, Target of Event Reporting: UE(s) ID (SUPI or Internal Group Identifier or indication that any UE is targeted), ((set of) Event ID(s) defined in clause 5.2.2.3.1, Notification Target Address (+ Notification Correlation ID))s, Event Reporting Information defined in Table 4.15.1-1.
Input, Optional: (Event Filter (s) associated with each Event ID; Event Filter (s) are defined in clause 5.2.2.3.1, Subscription Correlation ID (in the case of modification of the event subscription), Expiry time, list of group member UE(s) whose event notification(s) are removed from a group event subscription.
Output, Required: When the subscription is accepted: Subscription Correlation ID (required for management of this subscription), Expiry time (required if the subscription can be expired based on the operator's policy).
Output, Optional: First corresponding event report is included, if available (see clause 4.15.1).
The NF consumer subscribes to the event notification by invoking Namf_EventExposure to the AMF. The AMF allocates an Subscription Correlation ID for the subscription and responds to the consumer NF with the Subscription Correlation ID. UE ID identifies the UE, SUPI and/or GPSI. Event ID (see clause 4.15.1) identifies the events that the NF consumer is interested in. The Subscription Correlation ID is unique within the AMF Set.
The ((set of) Event ID(s), Notification Target Address (+ Notification Correlation ID)) helps the Event Receiving NF to co-relate a notification against a corresponding event subscription for the indicated Event ID.
In the case that the NF consumer subscribes to the AMF on behalf of other NF, the NF consumer include the Notification Target Address(+Notification Correlation ID) of other NF for the Event ID which is to be notified to other NF directly, and the Notification Target Address(+Notification Correlation ID) of itself for the Subscription Correlation ID change event. Each Notification Target Address(+ Notification Correlation ID) is associated with the related (set of) Event ID(s).When the Subscription Correlation ID change due to the AMF reallocation, the notification is sent to NF consumer which triggers this subscription.
Event filter may include "AN type(s)" as part of the list of parameter values to match, and it indicates to subscribe the event per Access Type.
Event receiving NF ID identifies the NF that shall receive the event reporting.
When the consumer NF needs to modify an existing subscription previously created by itself in the AMF, it invokes Namf_EventExposure_Subscribe service operation which contains the Subscription Correlation ID and the new Event Filters with Event ID to the AMF.

************** Next Change ***************
[bookmark: _Toc20204454][bookmark: _Toc27895153][bookmark: _Toc36192250][bookmark: _Toc45193363][bookmark: _Toc47592995][bookmark: _Toc51835082][bookmark: _Toc59100908]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: Target of Event Reporting: UE(s) ID (SUPI or GPSI, Internal Group Identifier or External Group Identifier, or indication that any UE is targeted), Event filter containing the Event Id(s) (see clause 4.15.3.1) and Event Reporting Information defined in Table 4.15.1-1.
Inputs, Optional: Expiry time, DNN, S-NSSAI, traffic descriptor identifying the source of the downlink IP or Ethernet traffic (for Availability after DDN Failure and downlink data delivery status events) , list of group member UE(s) whose event notification(s) are removed from a group event subscription.
For configuration of monitoring events applicable to both EPC and 5GC, a combined SCEF+NEF indicates that the monitoring event is also applicable to EPC (i.e. the event must be reported both by 5GC and EPC) and may include a SCEF address (i.e. if the event needs to be configured in a serving node in the EPC and the corresponding notification needs to be sent directly to the SCEF).
Outputs, Required: Operation execution result indication. When the subscription is accepted: Subscription Correlation ID, Expiry time (required if the subscription can be expired based on the operator's policy).
Outputs, Optional: First corresponding event report is included, if corresponding information is available (see clause 4.15.1), Number of UE if the External Group Identifier and Maximum Number of Reports are included in the inputs.
Number of UEs indicates the number of UEs within the group identified by the External Group Identifier. The NEF uses this value to determine whether the monitoring event has been reported for all group member UEs.
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************** Next Change ***************
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.
Inputs, Required: Event ID, Notification Correlation Information, time stamp.
Inputs, Optional: Event specific parameters list, Event Removal Indication, list of group member UE(s) whose event notification(s) are removed from a group event subscription.
Outputs, Required: None.

************** Next Change ***************
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Service operation name: Nnef_EventExposure_Subscribe
Description: the consumer subscribes to receive an event, or if the event is already defined in NEF, then the subscription is updated.
Inputs, Required: (Set of) Event ID(s) as specified in clause 4.15.3.1 or Npcf_PolicyAuthorization_Notify and Naf_EventExposure_Subscribe service operation, Target of Event Reporting (GPSI, SUPI, External Group Identifier, or Internal Group Identifier), Event Reporting Information defined in Table 4.15.1-1, Notification Target Address (+ Notification Correlation ID).
Inputs, Optional: Event Filter, (set of) Application Identifier(s), Subscription Correlation ID (in the case of modification of the event subscription), Expiry time, list of group member UE(s) whose event notification(s) are removed from a group event subscription.
Outputs, Required: When the subscription is accepted: Subscription Correlation ID, Expiry time (required if the subscription can be expired based on the operator's policy).
Outputs, Optional: First corresponding event report is included, if available (see clause 4.15.1).
************** Next Change ***************
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Service operation name: Nnef_EventExposure_Notify
Description: NEF reports the event to the consumer that has previously subscribed.
Inputs, Required: Event ID, Notification Correlation Information, time stamp.
Inputs, Optional: Event information (defined on a per Event ID basis), Event Removal Indication, list of group member UE(s) whose event notification(s) are removed from a group event subscription.
Outputs, Required: Operation execution result indication.

*************** End of changes ***************
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