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1
Discussion
In the companion contribution (S2-178288), it is proposed to add the following operation for the detailed LADN mobility events.

If the SMF subscribes to the AMF for the Namf_EventExposure service with LADN DNN, the AMF notifies the SMF that the UE has moved in (i.e. returned to) the LADN service area when one of following conditions are met:

1. The AMF detects that the UE moves in Registration Area that containing the LADN Service Area from the Registration Area that contains the LADN service area during registration procedure
2. The AMF detects that NAS signalling connection is released, after receiving N2 UE Context Release Complete, for PDU Session corresponding to LADN and the UE is located in the Registration Area containing the LADN service area.
If the SMF subscribes to the AMF for the Namf_EventExposure service with LADN DNN, the AMF notifies the SMF that the UE moved out of the area where the established PDU Session corresponding to the LADN is available when one of following conditions are met:

1. The AMF detects that the UE moves in Registration Area that does not the LADN service area from the Registration Area that contains the LADN service area during registration procedure.

2. The AMF detects that the target location is out of the LADN service area during the N2/Xn handover procedure.
In order to make a short description for the Namf_EventExposure, it is proposed to add the following in TS 23.502
Subscription - If the consumer NF (e.g. the SMF) subscribes to the AMF with LADN DNN, the AMF considers it as the subscription on the LADN events (i.e. the LADN mobility event and the connectivity change state). The consumer NF may use Event co-relation ID to identify the established PDU Session corresponding to the LADN.
Notification - If the consumer NF (e.g. the SMF) subscribes to the AMF with LADN DNN, the AMF notifies the consumer NF on the LADN mobility events (i.e. the UE enter or exit the area where the LADN is available).
2
Proposals

It is proposed to adopt the following in TS 23.502.
* * * * (First Chage of Text) * * * *
5.2.2.3
Namf_EventExposure service

5.2.2.3.1
General

Service description: This service enables an NF to subscribe and get notified about an event.

 Following UE mobility information event are considered:
-
Location changes (TAI, Cell ID, N3IWF node, UE local IP address and optionally UDP source port number);

-
Time zone changes (UE Time zone);

-
AN type changes (3GPP access or non-3GPP access);
-
Registration state changes (Registered or Deregistered);
-
Connectivity state changes (IDLE or CONNECTED);

-
UE loss of communication;

-
UE reachability status along with optional list of sessions to be activated; 

-
Mobility statistics and

 -
UE indication of switching off SMS over NAS service.
-  LADN mobility event (i.e. whether the UE has moved in or out of the area where the LADN is available)
As well as monitoring events, as described in clause 5.4.2.
The following service operations are defined for the Namf_EventExposure service.

5.2.2.3.2
Namf_EventExposure_Subscribe service operation

Service operation name: Namf_EventExposure_Subscribe.
Description: The consumer NF uses this service operation to subscribe for an event(s) for one UE, group of UE(s) or any UE.
Known NF Consumers: NEF, SMF, PCF, UDM
Input, Required: NF ID, UE(s) Identification (SUPI or IMSI-Group Identifier), Event Filters with Event Id(s), Event co-relation ID, Event receiving NF Id.
Input, Optional: Immediate one time notification flag, reporting options (One-time reporting, Maximum Number of Reports or Monitoring Duration for Monitoring Events).
Output, Required: Operation execution result indication.
Output, Optional: First corresponding monitoring event report is included, if corresponding information is available at the reception of the subscription request of the monitoring event (e.g. One Time reporting).
This service operation can be invoked along with the Namf_Communication_N1MessageTransfer service operation invocation. The consumer NF subscribes to the event notification by invoking Namf_EventExposure_Subscribe (NF ID, UE ID, Event filter, Event co-relation ID) to the AMF. UE ID identifies the UE, SUPI and/or GPSI. Event filter identifies the events that the consumer NF is interested in. The Event ID values are specified in clause 5.4.2.

The event co-relation ID identifies the ID to be used by the AMF whenever it is notifying the subscribed events to the consumer NF. The event co-relation ID helps the consumer NF to co-relate a notification against a corresponding event subscription. If the UE mobility event notification subscription is authorized by the AMF, the AMF records the association of the event trigger and the consumer NF identity. If the optional, immediate one-time notification flag is set, then the AMF notifies the current status of the subscribed event immediately to the consumer NF.

Event filter may include "AN type(s)" and it indicates to subscribe the event per Access Type.

Event Id identifies the specific event to be subscribed to, while Event receiving NF Id identifies the NF that shall receive the reporting.
If the consumer NF (e.g. the SMF) subscribes to the AMF with LADN DNN, the AMF considers it as the subscription on the LADN events (i.e. the LADN mobility event and the connectivity change state). The consumer NF may use Event co-relation ID to identify the established PDU Session corresponding to the LADN.
Editor's note:
The contents of the event filter and whether the event filter should have an optional parameter value pattern to match for triggering the events are FFS.
5.2.2.3.3
Namf_EventExposure_UnSubscribe service operation

Service operation name: Namf_EventExposure_UnSubscribe.
Description: The consumer NF uses this service operation to unsubscribe for a specific event for one UE, group of UE(s), any UE.
Known NF Consumers: NEF, SMF, PCF
Input, Required: NF ID, UE(s) Identification (one UE ID, identification for a group of UE(s), any UE), Event Filters with Event Id(s), Event co-relation ID, Event receiving NF Id.
Input, Optional: None.
Output, Required: Operation execution result indication.
Output, Optional: None.
The consumer NF unsubscribes the event notification by invoking Namf_EventExposure_Unsubscribe (NF ID, UE ID, Event filter, event co-relation ID) to the AMF. UE ID identifies the UE, SUPI and/or GPSI. The event co-relation ID identifies a prior subscription that the consumer NF has made. Event filter identifies the events that the consumer NF is no longer interested with on the specific notify ID. Event filter may include "AN type(s)" and it indicates to unsubscribe the event per Access Type.

Event Id identifies the specific event to be subscribed to, while Event receiving NF Id identifies the NF that shall receive the reporting (e.g. it is used for Monitoring Events, see clause 5.4.2).
5.2.2.3.4
Namf_EventExposure_Notify service operation
Service operation name: Namf_EventExposure_Notify.

Service operation description: Provides the previously subscribed event information to the Consumer NF which has subscribed to that  event before. 
Editor's note:
The full list of the events that can be reported by Event Report service will be defined later.
Known NF Consumers: NEF, PCF, SMF, Event Receiving NF
Input, Required: AMF ID (GUAMI), UE ID, Event co-relation ID, event information.
Input, Optional: Event specific parameter list.
Output, Required: None.
Output, Optional: None.
When the AMF detects the UE mobility event it sends the Event Notification (mobility event container) message to the Consumer NF(s) which has subscribed to the UE mobility event before. The event is notified towards the consumers for which the Event filters (which may include "AN type(s)") match. The event co-relation ID indicates to the NF the specific event notification subscription made by the consumer NF. The mobility event container indicates the type of mobility event and related information, e.g. Registration Area Update/new Registration Area.
Event receiving NF Id identifies the NF that shall receive the reporting (e.g. it is used for Monitoring Events, see clause 5.4.2).
If the consumer NF (e.g. the SMF) subscribes to the AMF with LADN DNN, the AMF notifies the consumer NF on the LADN mobility events (i.e. the UE enter or exit the area where the LADN is available).
Editor's note:
The contents of the event filter and whether the event filter should have an optional parameter value are FFS.

* * * * (End of Change) * * * *
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