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1. Introduction
<Introduction part (optional)>

2. Reason for Change
To provide general description of AMF Namf_EventExposure service and its Service Operations Subscribe, unsubscribe and Notify, and also specify how different service operations are mapped to HTTP method, and URL to invoke the service.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.518- v0.1.0.
* * * First Change * * * *

5.3
Namf_EventExposure Service

This subclause will provide a general description of the related service, include a description of the functional elements involved in the invocation of the service, i.e. AMF and NF Service Consumer(s), and list the service operations it supports.

5.3.1
Service Description


The AMF may offer this service as a Service Provider to enable an NF to subscribe and get notified about an event. The known Service Consumers are NEF, SMF, PCF, UDM. See also subclause 5.2.2.3.1 and 5.4.2 of 3GPP TS 23.502.

Editor's Note: Stage 2 has specified the following requirements, however the detail of these events, e.g. how these events are used, is FFS.  
 Following UE mobility information event are considered:
-
Location changes (TAI, Cell ID, N3IWF node, UE local IP address and optionally UDP source port number);

-
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.
To support external exposure of network capabilities, the AMF may be required to notify the NEF if the following event is subscribed as described in clause 5.4.2 of 3GPP TS 23.502 [x].
Table 5.3.1-1: List of event for monitoring capability applicable to the AMF
	Event
	Description
	Which NF detects the event

	Loss of Connectivity
	Network detects that the UE is no longer reachable for either signalling or user plane communication.
	AMF

	UE reachability
	It indicates when the UE becomes reachable for sending either SMS or downlink data to the UE, which is detected when the UE transitions to CONNECTED mode or when the UE will become reachable for paging, e.g., periodic registration update timer.
	AMF


	Location Reporting
	It indicates either the Current Location or the Last Known Location of a UE. One-time and Continuous Location Reporting are supported for the Current Location. For Continuous Location Reporting the serving node(s) sends a notification every time it becomes aware of a location change, with the granularity depending on the accepted accuracy of location. (see NOTE 1) For One-time Reporting is supported only for the Last Known Location.
	AMF

	Communication failure
	It is identified by RAN/NAS release code
	AMF

	Availability after DNN failure
	It indicates when there has been some data delivery failure followed by the UE becoming reachable.
	AMF

	Number of UEs present in a geographical area
	It indicates the number of UEs that are in the geographic area described by the AF. The AF may ask for the UEs that the system knows by its normal operation to be within the area (Last Known Location) or the AF may request the system to also actively look for the UEs within the area (Current Location).
	AMF

	NOTE 1:
Location granularity for event request, or event report, or both could be at cell level (Cell ID), TA level or other formats e.g. shapes (e.g. polygons, circles, etc.) or civic addresses (e.g. streets, districts, etc.) which can be mapped by NEF.

NOTE 2:
Roaming status means whether the UE is in HPLMN or VPLMN.

NOTE 3:
Aforementioned list of monitoring events is not exhaustive.


Editor's Note: 
The relations/synergies between internal exposure and external exposure is FFS. E.g. Location changes and Location reporting can be the same event; UE reachability status along with optional list of sessions to be activated and UE reachability can be the same event, 
* * * Next Change * * * *

5.3.2.2 
Subscribe

5.3.2.2.1
General


The Service Operation is used by a NF Service Consumer (e.g. NEF) to subscribe to an event(s) for one UE, group of UE(s) or any UE.
5.3.2.2.2
Creation of a subscription 
The Subscribe service operation is invoked by a NF Service Consumer, e.g. NEF, towards the AMF, when it needs to create a subscription to monitor at least one event relevant to the AMF. The NF Service Consumer may subscribe to multiple events in a subscription. A subscription may be associated with one UE, a group of UEs or any UE. 
The NF Service Consumer shall request to create a new subscription by using HTTP method POST with the following URL. 
The URL: "{apiRoot}/namf_event_exposure/v1/subscriptions"
The NF Service Consumer may include the following information in the HTTP message body: 

· 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
· Immediate one time notification flag
· reporting options (e.g. Maximum Number of Reports or Monitoring Duration).
· Editor's Note 1: Possible additional parameters are FFS.
· Editor's Note 2: Some parameters above, e.g. Event co-relation ID, require further clarification.
The NF Service Consumer shall also include a Notification URL in the message body. 
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Figure 5.3.2.2.2-1 Subscribe for Creation
1. The NF Service Consumer shall send a POST request to create a subscription resource in the AMF. The payload body of the POST request shall contain a representation of the individual subscription resource to be created.

2.  If the request is accepted, the AMF shall include a HTTP Location header to provide the location of a newly created resource (subscription) together with the status code 201 indicating the requested resource is created in the response message. 

Editor's Note: the description of failure cases is FFS.
5.3.2.2.3
Modification of a subscription
The Subscribe service operation is invoked by a NF Service Consumer, e.g. NEF, towards the AMF, when it needs to modify an existing subscription previously created by itself at the AMF.
The NF Service Consumer shall modify the subscription by using:

HTTP method PUT if the modification is to replace the following sub-resource in the subscription with the following URLs.

· URL: "{apiRoot}/namf_event_exposure/v1/subscriptions/{subscriptionId}/ue", when the modification is related UE(s), e.g. change from "any UE" to a specific UE. 
· URL: "{apiRoot}/namf_event_exposure/v1/subscriptions/{subscriptionId}/event/{eventId}", when the modification is related a specific event.
The NF Service Consumer may modify the subscription by using HTTP method PATCH with the following URL.

URL: "{apiRoot}/namf_event_exposure/v1/subscriptions/{subscriptionId}" 
Editor's Note 1: Possible more HTTP method, e.g. HTTP DELETE to delete an event in a subscription, is FFS.
See also Figure 5.3.2.2.3-1 below.
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Figure 5.3.2.2.3-1 Subscribe for Modification

1. The NF Service Consumer shall send a PUT or PATCH request to modify a subscription resource in the AMF.

2.  If the request is accepted, the AMF shall the representation of the modified subscription resource or its sub-resource together with the status code 200. 

Editor's Note 2: the description of failure cases is FFS.
* * * Next Change * * * *

5.3.2.3 
Unsubscribe

5.3.2.3.1
General


The Unsubscribe service operation is invoked by a NF Service Consumer, e.g. NEF, towards the AMF, to remove an existing subscription previously created by itself at the AMF.
The NF Service Consumer shall use HTTP method DELETE with the following URL to request the deletion toward the AMF. See also Figure 5.3.2.3.1-1.
URL: "{apiRoot}/namf_event_exposure/v1/subscriptions/{subscriptionId}"
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Figure 5.3.2.3.1-1 Unsubscribe a subscription
1. The NF Service Consumer shall send a DELETE request to delete an existing subscription resource in the AMF.

2. If the request is accepted, the AMF shall reply with the status code 204 indicating the resource identified by subscription ID is successfully deleted in the response message.
Editor's Note: the description of failure cases is FFS.


* * * Next Change * * * *

5.3.2.4 
Notify

5.3.2.4.1
General


The Notify service operation is invoked by the AMF, to send a notification, towards the notification URL, when certain event included in the subscription has taken place. 

The AMF shall use HTTP method POST, using the notification URL received in the subscription creation as specified in subclause 5.3.2.2.2, including e.g. the subscription ID, Event ID(s) for which event has happened, to send a notification. See Figure 5.3.2.4.1-1.
The Notify service operation shall also be invoked by the AMF, when it determines to delete certain subscriptions.
Editor's Note 1: It is FFS whether and how a server to notify the resource is deleted. Such server initiated resource deletion should have the same mechanism for all 3GPP scenarios.
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Figure 5.3.2.4.1-1 Notify

1. The AMF shall send a POST request to send a notification.
2. If the notification is received, the NF Service Consumer shall acknowledge reply with the status code 204 indicating the notification is received, in the response message.

Editor's Note 2: the description of failure cases is FFS.

* * * End of Changes * * * *
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