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	Reason for change:
	As specified in 3GPP TS 23.502, several NEF monitoring events should be detected on AMF:
[bookmark: _Hlk4589645]Table 4.15.3.1-1: List of event for monitoring capability
	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 CM-CONNECTED state or when the UE will become reachable for paging, e.g., Periodic Registration Update timer.
	AMF
UDM: reachability for SMS

	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

	Change of SUPI-PEI association
	It indicates a change of the ME's PEI (IMEI(SV)) that uses a specific subscription (SUPI)
	UDM

	Roaming status
	It indicates UE's current roaming status (the serving PLMN and/or whether the UE is in its HPLMN) and notification when that status changes. (see NOTE 2)
	UDM

	[bookmark: _Hlk4589805]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

	[bookmark: _Hlk4589846]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.




The "Event: Loss of Connectivity" is missing on AMF API.

NOTE: UDM API already define this event, and UDM will subscribe this event on AMF on behalf of NEF.

This is described as ISSUE 2 in discussion paper (C4-191155).

In 3GPP TS 23.682, "Loss of connectivity" event is specified as:
[bookmark: _Toc524947072]"5.6.1.3	Specific Parameters for Monitoring Event: Loss of connectivity
Loss of connectivity indicates when the 3GPP network detects that the UE is no longer reachable for either signalling or user plane communication. Such condition is identified when the mobile reachability timer expires in the MME or SGSN (see TS 23.401 [7], TS 23.060 [6], when the UE detaches and when an active UE is purged (see TS 29.272 [31])). The SCS/AS may provide a Maximum Detection Time, which indicates the maximum period of time without any communication with the UE after which the SCS/AS is to be informed that the UE is considered to be unreachable."
In 5GS, the event should be identified correspondingly as:
- mobile reachability timer expires in the MME or SGSN  Mobile Reachable Timer expires in AMF
- UE detaches  No change
- An active UE is purged  AMF deregistered from UDM for an active UE.


	
	

	Summary of change:
	1) In subclause 5.3.1, Add the new event definition with reference to NEF monitoring event in TS 23.502.
3) Add new enumeration value LOSS_OF_CONNECTIVITY in AmfEventType in subclause 6.2.6.3.3.
4) Update OpenAPI A.3.

	
	

	Consequences if not approved:
	MONTE event Loss Of Connectivity defined on UDM API and NEF API cannot be supported.
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	Other comments:
	This CR introduce backward compatible correction to the OpenAPI file of Namf_EventExposure API.





* * * Information * * * *
Event type definition in 3GPP TS 29.503 UDM Event Exposure Service:
[bookmark: _Toc532989940]6.4.6.3.3	Enumeration: EventType
Table 6.4.6.3.3-1: Enumeration EventType
	Enumeration value
	Description

	"LOSS_OF_CONNECTIVITY"
	Loss of connectivity

	"UE_REACHABILITY_FOR_DATA"
	UE reachability for data

	"UE_REACHABILITY_FOR_SMS"
	UE reachability for SMS

	"LOCATION_REPORTING"
	Location Reporting

	"CHANGE_OF_SUPI_PEI_ASSOCIATION"
	Change of SUPI-PEI association

	"ROAMING_STATUS"
	Roaming Status

	"COMMUNICATION_FAILURE"
	Communication Failure

	"AVAILABILITY_AFTER_DNN_FAILURE"
	Availability after DNN failure



* * * First Change * * * *
[bookmark: _Toc3992369][bookmark: _Toc532998570][bookmark: _Toc525374148]5.3.1	Service Description
The AMF may offer this service as a Service Producer to enable an NF to subscribe to event notifications on its own or on behalf of another NF and get notified about an event. The known Service Consumers are NEF, SMF, UDM. See also subclauses 4.15.1, 4.15.3.2, 4.15.4.2 and 5.2.2.3.1 of 3GPP TS 23.502 [3].
The following events are provided by Namf_EventExposure Service:
Event: Location-Report
	A NF subscribes to this event to receive the Last Known Location of a UE or a group of UEs, and Updated Location of the UE or any UE in the group when AMF becomes aware of a location change of the UE.
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report (See NOTE 1), Continuous Report (See NOTE 2)
	Input: UE-ID(s), Optionally Filters: TAI, Cell-ID, N3IWF, UE-IP, UDP-PORT
	Notification; UE-ID, filtered updated location (TAI, Cell-ID for 3GPP access, most recent N3IWF node, UE local IP address and UDP source port number for non-3GPP access).
NOTE 1:	Support of Continuous Report should be controlled by operator policy.
Event: Presence-In-AOI-Report
	A NF subscribe to this event to receive the current present state of a UE in a specific Area of Interest (AOI), and notification when a specified UE enters or leaves the specified area. The area could be identified by a TA list, an area ID or specific interested area name like "LADN".
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report, Continuously Report
	Input:	UE ID(s), Area identifier (a TA list, an area Id or "LADN").
	Notification: UE-ID, Area identifier, Presence Status (IN/OUT/UNKNOWN)
Event: Time-Zone-Report
	A NF subscribes to this event to receive the current time zone of a UE or a group of UEs, and updated time zone of the UE or any UE in the group when AMF becomes aware of a time zone change of the UE.
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s)
	Notification; UE-ID, most recent time-zone
Event: Access-Type-Report
	A NF subscribes to this event to receive the current access type(s) of a UE or a group of UEs, and updated access type(s) of the UE or any UE in the group when AMF becomes aware of the access type change of the UE.
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s)
	Notification; UE ID, most recent access-types (3GPP, Non-3GPP)
Event: Registration-State-Report
	A NF subscribes to this event to receive the current registration state of a UE or a group of UEs, and report for updated registration state of a UE or any UE in the group when AMF becomes aware of a registration state change of the UE.
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s)
	Notification; UE ID, most recent registration state (REGISTERED/DEREGISTERED) with access type
Event: Connectivity-State-Report
	A NF subscribes to this event to receive the current connectivity state of a UE or a group of UEs, and report for updated connectivity state of a UE or any UE in the group when AMF becomes aware of a connectivity state change of the UE.
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s)
	Notification; UE ID, most recent connectivity state (IDLE/CONNECTED) with access type
Event: Reachability-Report
	A NF subscribes to this event to receive the current reachability of a UE or a group of UEs, and report for updated reachability of a UE or any UE in the group when AMF becomes aware of a reachability change of the UE.
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s)
	Notification; UE ID, AMF Id, most recent reachability state (REACHABLE/UNRACHABLE/REGULATORY-ONLY).
Event: Subscribed-Data-Report
	A NF subscribes to this event to receive the current Subscribed Data for the UE(s) received from UDM, and notification when AMF received updated subscribed data for the UE(s) from UDM.
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s), filters (SARI/RFSPI)
	Notification; UE ID, most recent subscribed data according to the filter, Service Area Restriction Information/RFSP-Index.
Event: Communication-Failure-Report
	A NF subscribes to this event to receive the Communication failure report of a UE or group of UEs or any UE.
	UE Type: One UE, Group of UEs, any UE
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s), "ANY_UE"
	Notification; UE ID, RAN/NAS release code.
Event: UEs-In-Area-Report
	A NF subscribes to this event to receive the number of UEs in a specific area. A NF may ask AMF for the UEs within the area based on Last Known Location or it may request AMF to actively look for the UEs within the area based on Current Location.
	UE Type: any UE
	Report Type: One-Time Report (See NOTE 3), Continuous Report (See NOTE 4)
	Input: Area identified in a TA List
	Notification: Number of UEs in the area
NOTE 2:	For an Immediate Report, UE Last Known Location is used to count the UEs within the area.
NOTE 3:	Support of Continuous Report should be controlled by operator.
Event: Loss-of-Connectivity
	An NF subscribes to this event to receive the event report of a UE or group of UEs when AMF detects that a target UE is no longer reachable for either signalling or user plane communication. Such condition is identified when Mobile Reachable timer expires in the AMF (see 3GPP TS 23.501 [2]), when the UE detaches and when AMF deregisters from UDM for an active UE. If the UE is already not reachable for either signalling or user plane communication when the event is subscribed, the AMF reports the event directly.
	This event implements the "Loss of Connectivity" event in table 4.15.3.1-1 of 3GPP TS 23.502 [3].
	UE Type: One UE, Group of UEs.
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s)
	Notification; UE ID.

* * * Next Change * * * *
[bookmark: _Toc3992650]6.2.6.3.3	Enumeration: AmfEventType
Table 6.2.6.3.3-1: Enumeration AmfEventType
	Enumeration value
	Description

	"LOCATION_REPORT"
	A NF subscribes to this event to receive the Last Known Location of a UE or a group of UEs, and Updated Location of the UE or any UE in the group when AMF becomes aware of a location change of the UE.

	"PRESENCE_IN_AOI_REPORT"
	A NF subscribes to this event to receive the current present state of a UE in a specific Area of Interest (AOI), and notification when a specified UE enters or leaves the specified area. The area could be identified by a TA list, an area ID or specific interest area name like "LADN".

	"TIMEZONE_REPORT"
	A NF subscribes to this event to receive the current time zone of a UE or a group of UEs, and updated time zone of the UE or any UE in the group when AMF becomes aware of a time zone change of the UE.

	"ACCESS_TYPE_REPORT"
	A NF subscribes to this event to receive the current access type(s) of a UE or a group of UEs, and updated access type(s) of the UE or any UE in the group when AMF becomes aware of the access type change of the UE.

	"REGISTRATION_STATE_REPORT"
	A NF subscribes to this event to receive the current registration state of a UE or a group of UEs, and report for updated registration state of a UE or any UE in the group when AMF becomes aware of a registration state change of the UE.

	"CONNECTIVITY_STATE_REPORT"
	A NF subscribes to this event to receive the current connectivity state of a UE or a group of UEs, and report for updated connectivity state of a UE or any UE in the group when AMF becomes aware of a connectivity state change of the UE.

	"REACHABILITY_REPORT"
	A NF subscribes to this event to receive the current reachability of a UE or a group of UEs, and report for updated reachability of a UE or any UE in the group when AMF becomes aware of a reachability change of the UE.

	"SUBSCRIBED_DATA_REPORT"
	A NF subscribes to this event to receive the current Subscribed Data for the UE(s) received from UDM, and notification when AMF received updated subscribed data for the UE(s) from UDM.

	"COMMUNICATION_FAILURE_REPORT"
	A NF subscribes to this event to receive the Communication failure report of a UE or group of UEs or any UE.

	"UES_IN_AREA_REPORT"
	A NF subscribes to this event to receive the number of UEs in a specific area.

	"SUBSCRIPTION_ID_CHANGE"
	This event type is used by the AMF to inform the NF service consumer that the subscription Id for the event subscription is changed (e.g. Subscription Id creation at the target AMF for individual UE level event subscriptions, during mobility registration or handover procedures involving an AMF change). This event needs no explicit subscription form an NF service consumer.

	"SUBSCRIPTION_ID_ADDITION"
	This event type is used by the AMF to inform the NF service consumer that a new subscription Id is added (e.g creation of an event subscription for a UE group level event subscription at the target AMF, during mobility registration or handover procedures involving AMF change for a UE belonging to a group Id and when such a UE is the first UE of the group registering at the target AMF). This event needs no explicit subscription form the NF service consumer.

	"LOSS_OF_CONNECTIVITY"
	An NF subscribes to this event to receive the event report of a UE or group of UEs when AMF detects that a target UE is no longer reachable for either signalling or user plane communication. Such condition is identified when Mobile Reachable timer expires in the AMF (see 3GPP TS 23.501 [2]), when the UE detaches and when AMF deregisters from UDM for an active UE. If the UE is already not reachable for either signalling or user plane communication when the event is subscribed, the AMF reports the event directly.



* * * Next Change * * * *
[bookmark: _Toc3992762]A.3	Namf_EventExposure API
openapi: 3.0.0


---------------- Skipped for Clarity -------------

    AmfEventType:
      anyOf:
      - type: string
        enum:
          - LOCATION_REPORT
          - PRESENCE_IN_AOI_REPORT
          - TIMEZONE_REPORT
          - ACCESS_TYPE_REPORT
          - REGISTRATION_STATE_REPORT
          - CONNECTIVITY_STATE_REPORT
          - REACHABILITY_REPORT
          - SUBSCRIBED_DATA_REPORT
          - COMMUNICATION_FAILURE_REPORT
          - UES_IN_AREA_REPORT
          - SUBSCRIPTION_ID_CHANGE
          - SUBSCRIPTION_ID_ADDITION
          - LOSS_OF_CONNECTIVITY
      - type: string

---------------- Skipped for Clarity -------------

[bookmark: _GoBack]
* * * End of Changes * * * 
