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	Reason for change:
	[bookmark: _Hlk161991407]S2-2309754 and S2-2403214 specify that if the AMF determines a PDU Session is associated with an S-NSSAI present in the Partially Allowed NSSAI or that is restricted to an NS-AoS, the AMF indicates to the SMF that the PDU Session is subject to area restrictions for the S-NSSAI. As a result, the SMF subscribes to "UE mobility event notification" event for reporting UE presence in Area of Interest by providing the S-NSSAI to the AMF as described in clauses 5.6.11 and 5.3.4.4 of 3GPP TS 23.501 if this event has not been subscribed before. When the AMF does not indicate to the SMF that the PDU Session is subject to area restriction for the S-NSSAI, the SMF may unsubscribe the "UE mobility event notification" event in the AMF if this event has been subscribed before.

The SMF provides the S-NSSAI to the AMF for "UE mobility event notification" subscription upon reception of the above indication from the AMF. The AMF reports the UE presence in Area of Interest to the SMF.

	
	

	Summary of change:
	Extend the AMF Event Exposure service to enable the SMF to subscribe to the Presence-In-AOI-Report event for reporting the UE presence in an area supporting an S-NSSAI. 
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	Other comments:
	This CR does not cause any OpenAPI change. 
A 3GPP TS 29.571 CR 0543 is contributed to add the S-NSSAI to the PresenceInfo data type.
A 3GPP TS 29.518 CR 1056 is contributed to provide clarification to the existing SNSSAI IE and NSI IE which the NF service consumer(i.e. NWDAF) may send as filtering information. 
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* * * First Change * * * *
[bookmark: _Toc160536411][bookmark: _Toc25156226][bookmark: _Toc34124526][bookmark: _Toc43207640][bookmark: _Toc49857120][bookmark: _Toc56676954][bookmark: _Toc56691477][bookmark: _Toc56698741][bookmark: _Toc89034943][bookmark: _Toc89064741][bookmark: _Toc89180042][bookmark: _Toc97071719][bookmark: _Toc120051121][bookmark: _Toc144374156]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, NWDAF, DCCF, LMF, TSCTSF and GMLC. See also clause 5.34.7 of 3GPP TS 23.501 [2] and clauses 4.15.1, 4.15.3.2, 4.15.4.2 and 5.2.2.3.1 of 3GPP TS 23.502 [3], clause 6.2.2 in 3GPP TS 23.288 [38].
The following events are provided by Namf_EventExposure Service:
Event: Location-Report
	A NF subscribes to this event to receive the Last Known Location or the Current Location of a UE or a group of UEs or any UE, and Updated Location of any of these UEs when AMF becomes aware of a location change of any of these UEs with the granularity as requested.
	This event implements the "Location Reporting" event in table 4.15.3.1-1 of 3GPP TS 23.502 [3].
	UE Type: One UE, Group of UEs, any UE
	Report Type: One-Time Report, Continuous Report (See NOTE 1), Periodic Report (See NOTE 1 and 2)
	Input: UE-ID(s), "ANY_UE", optional filters: TAI, Cell-ID, N3IWF, UE-IP, UDP-PORT, TNAP ID, TWAP ID, Global Line Id
	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, TNAP ID, TWAP ID, Global Line Id).
NOTE 1:	Support of Continuous Report or Periodic Report should be controlled by operator policy.
NOTE 2:	For Periodic Report, UE Last Known Location is reported if the UE is in CM-IDLE state when the report is being generated.
Event: Presence-In-AOI-Report
	A NF subscribes to this event to receive the current present state of a UE or a group of UEs or any UE in a specific Area of Interest (AOI), and notification when a specified UE enters or leaves the specified area. The area AOI could be identified by a TA list, a NG-RAN node ID list, a cell ID list, an area ID or, a specific interested area name like "LADN" or an S-NSSAI (for an S-NSSAI that is part of a Partially Allowed NSSAI or whose support is restricted to an NS-AoS).
		If the AoI includes an S-NSSAI, the AMF shall report the UE presence IN or OUT of an area that support the S-NSSAI, i.e. whether the UE is IN or OUT of TAIs of the Registration Area which support the S-NSSAI (for a partially allowed S-NSSAI) or IN or OUT of the NS-AoS.
	For one-time reporting or for the first notification of Continuously reporting, the AMF shall generate the notification as following:
-	when the event subscription is targeting a UE or a group of UEs, the AMF shall report the current presence status of the target UE(s);
-	when the event subscription is targeting any UE, the AMF shall only report the UEs that are "IN" the Area of Interest (AOI); if no UE is currently "IN" the Area of Interest (AOI), the AMF shall generate a report only including the AnyUe indication (without any UE ID) and the subscribed AOI with the presence status set to "IN". The NF consumer should consider other UEs served by the AMF are "OUT" of the AOI or with "UNKNOWN" state.
	In subsequent notifications, the AMF shall only report the UE(s) whose presence status has changed compared to the previous notification sent by the AMF.
	For an AMF supporting the AOIEF feature (AOI Event Filters, see clause 6.2.8):
-	If the event subscription indicates that the AoI may be adjusted based on the UE's Registration Area, the AMF shall report that the UE is IN the AoI if the UE is inside a Registration Area which contains at least one Tracking Area that is contained within the Area of Interest (see clause 5.3.4.4 of 3GPP TS 23.501 [2] and clauses 4.15.9.3.2, 4.15.9.4, 5.2.2.3.1 and Annex D.1 of 3GPP TS 23.502 [3]).
-	If the subscription to the Presence-In-AOI-Report event includes the "RAN timing synchronization status change event" indication and the UE indicated support for network reconnection due to RAN timing synchronization status change, the AMF shall report the UE presence in AoI based on the most recent N2 connection as described in clause 5.3.4.4 of 3GPP TS 23.501 [2] and Annex D.1 of 3GPP TS 23.502 [3].
-	If the subscription to the Presence-In-AOI-Report event includes:
[bookmark: _Hlk148974050]-	the notifyForSupiList IE and/or the notifyForGroupList IE,  the AMF shall notify the NF service consumer about AOI events only if the event is for a UE belonging to the provided list of SUPIs or for a UE belonging to at least one Internal Group of the provided list of Internal Groups; and/or
-	the notifyForSnssaiDnnList IE, the AMF shall notify the NF service consumer about AOI events only if the event is for a UE having a PDU session established for the provided DNN(s)/S-NSSAI(s).
	The notifyForSupiList IE and the notifyForGroupList IE may only be included in a subscription request targeting Any UE.
	If a subscription to the Presence-In-AOI-Report event targeting Any UE includes the notifyForSnssaiDnnList IE in addition to the notifyForSupiList IE and/or notifyForGroupList IE, the AMF shall notify the NF service consumer about AOI events only if the event is for a UE fulfilling all the related conditions specified above.
	UE Type: One UE, Group of UEs, any UE
	Report Type: One-Time Report, Continuously Report
	Input:	UE ID(s), "ANY_UE", Area identifier (a TA list, a NG-RAN node ID list, a cell ID list, an area Id, or "LADN" or S-NSSAI), S-NSSAI, NSI ID, Adjust AoI based on RA indication, RAN timing synchronization status change indication, optional filters (Notify the NF service consumer only for UEs in the notifyForSupiList, Notify the NF service consumer only for UEs having a PDU session established with a DNN/S-NSSAI in the notifyForSnssaiDnnList IE).
	Notification: UE-ID(s), 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 or any UE, and updated access type(s) of any of the UEs when AMF becomes aware of the access type change of any of these UEs. 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, any UE
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s), "ANY_UE", optionally filters: Area identifier (a TA list, an area Id or "LADN")
	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 or any UE, and report for updated registration state of any of these UEs when AMF becomes aware of a registration state change of any of these UEs. 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, any UE
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s), "ANY_UE", optionally filters: Area identifier (a TA list, an area Id or "LADN")
	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 connection management state of a UE or a group of UEs, and report for updated connection management state of a UE or any UE in the group when AMF becomes aware of a connection management 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 connection management state (IDLE/CONNECTED) with access type
Event: Reachability-Report
	A NF subscribes to this event for "UE Reachability Status Change" to receive the current reachability state of a UE or a group of UEs in the AMF, and report for updated reachability state of a UE or any UE in the group when AMF becomes aware of a reachability state change of the UEs between REACHABLE, UNREACHABLE, REGULATORY_ONLY. The following conditions apply:
-	the AMF shall send a Reachability Report ("UNREACHABLE") if the Mobile Reachable Timer expires (see clause 5.4.1.1 of 3GPP TS 23.501 [2]) or the UE enters CM-IDLE when it is only registered over the Non-3GPP access (see clause 5.5.3 of 3GPP TS 23.501 [2]);
-	the AMF shall send a Reachability Report ("REGULATORY_ONLY") if the UE becomes reachable only for regulatory prioritized service (see clause 4.15.4.2 of 3GPP TS 23.502 [3]);
-	the AMF shall send a Reachability Report ("REACHABLE") when the UE reachability state changes from any of the two above states to REACHABLE.
NOTE 3:	The AMF does not send a Reachability Report ("UNREACHABLE") in particular when the UE enters extended DRX cycle (see clause 5.31.7.2.2.3 of 3GPP TS 23.501 [2]), the UE enters power saving state (see clause 5.31.8 of 3GPP TS 23.501 [2]), the UE enters CM IDLE in MICO mode (see clause 5.4.1.3 of 3GPP TS 23.501 [2]), or when the UE does not respond to a paging request.
	An NF subscribes to this event for "UE Reachable for DL Traffic" to receive reports of a UE or a group of UEs when the UE becomes reachable for sending downlink data. In this case, the event is detected when the UE transitions to CM-CONNECTED mode or when the UE will become reachable for paging, as specified in table 4.15.3.1-1, clauses 4.2.5 and 4.3.3 of 3GPP TS 23.502 [3]. When reporting the "UE Reachable for DL Traffic", the AMF shall also indicate the access types through which the UE is reachable.
NOTE 4:	The AMF does not send an event report for "UE Reachable for DL Traffic" immediately after an UECM Registration in UDM, if the AMF has previously been indicated that reachability event will be detected at UDM. The UDM will detect the UE reachability from the UECM Registration and send a notification to the NF consumer (unless the UDM is indicated that the UE is currently not reachable, as specified in clause 5.3.2.2.2 of 3GPP TS 29.503 [35]), thus the notification report from AMF is omitted.
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s), (optional) Reachability Filter
	Notification: UE ID, AMF Id, most recent reachability state (REACHABLE/UNRACHABLE/REGULATORY_ONLY), access type(s) through which the UE is reachable.
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, when the AMF becomes aware of a RAN or NAS failure event.
	This event implements the "Communication failure" event in table 4.15.3.1-1 of 3GPP TS 23.502 [3], which is an unexpected termination of the communication.
	UE Type: One UE, Group of UEs, any UE
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s), "ANY_UE", optionally filters: Area identifier (a TA list, an area Id or "LADN")
	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.
	This event implements the "Number of UEs present in a geographical area" event in table 4.15.3.1-1 of 3GPP TS 23.502 [3].
	UE Type: any UE
	Input: "ANY_UE", Area identified in a TA List or cell ID list, optionally Ue in Area filters: UE Aerial Indication, Indication of PDU session established for DNN(s) subject to aerial service, indication to omit UE IDs in the event reports
	Report Type: One-Time Report (See NOTE 3), Continuous Report (See NOTE 4), Periodic Report (See NOTE 4)
	Notification: Number of UEs in the area, and if eNA is supported also the UE IDs
NOTE 5:	For an Immediate Report, UE Last Known Location is used to count the UEs within the area.
NOTE 6:	Support of Continuous Report or Periodic 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, when AMF deregisters from UDM for an active UE and when UE indicates Unavailability Period by including Unavailability Period Duration during Mobility Registration or Deregistration procedure. 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, and shall include, when applicable, the remaining value of Unavailability Period Duration to determine the foreseen Loss of Connectivity time. If the UE included Start of Unavailability Period, the event is reported when unavailability period starts, else the event is reported immediately, if subscribed.
	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, optionally Unavailability Period Duration.
Event: 5GS-User-State-Report
	A NF subscribes to this event to receive the 5GS User State of a UE.
	UE Type: One UE
	Report Type: One-Time Report
	Input: UE ID(s)
	Notification: UE ID, 5GS User State
Event: Availability-after-DDN-failure
	A NF subscribes to this event to be notified about the Availability of a UE after a DDN failure.
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report, Continuous Report
	Input: UE ID(s)
	Notification: UE ID(s)
Event: Type-Allocation-Code-Report
A NF subscribes to this event to receive the TAC of a UE or a 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", optionally filters: TAI, Area identifier (a TA list, an area Id or "LADN")
	Notification: UE ID(s), TAC(s)
Event: Frequent-Mobility-Registration-Report
A NF subscribes to this event to receive the number of mobility registration during a period for a UE or a 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), expiry time, "ANY_UE", optionally filters: Area identifier (a TA list, an area Id or "LADN")
	Notification: UE ID(s), Frequent Registration
Event: Snssai-TA-Mapping-Report
A NF subscribes to this event to receive the related access type and the list of supported S-NSSAIs.
	UE Type: any UE
	Report Type: One-Time Report, Continuous Report
	Input: Target Area: TA list or "ANY_TAI", optionally filters: S-NSSAI(s)
	Notification: Access type, list of supported S-NSSAIs with an indication of restriction at the AMF
Event: UE-Access-Behavior-Trends
A NF subscribes to this event to receive the UE access behavior trends (e.g. access type change, handover, etc.) within a period for a UE or a group of UEs, as specified in clause 4.15.4.2 of 3GPP TS 23.502 [3].
	UE Type: One UE, Group of UEs
	Report Type: Periodic Report
	Input: UE ID(s), expiry time
	Notification: UE ID(s), UE access behavior trends report.
Event: UE-Location-Trends
A NF subscribes to this event to receive the UE Location Trends within a period for a UE or a group of UEs, as specified in clause 4.15.4.2 of 3GPP TS 23.502 [3].
	UE Type: One UE, Group of UEs
	Report Type: Periodic Report
	Input: UE ID(s), expiry time, Dispersion Area (e.g. a TAI list).
	Notification: UE ID(s), UE Location Trends report.
Event: UE-MM-Transaction-Report
A NF subscribes to this event to receive the Total Number of Mobility Management transactions during a period for a UE or a group of UEs, as specified in clause 5.2.2.3.1 of 3GPP TS 23.502 [3]. The Total number of transactions is incremented when the NAS signalling transactions from Authentication, Registration, De-Registration, Service Request and UE Configuration Update procedures is completed
	UE Type: One UE, Group of UEs
	Report Type: Periodic Report
	Input: UE ID(s), expiry time, filters: Dispersion Area (e.g. a TA list) or Slice filter (i.e. a list of S-NSSAIs)
	Notification: UE ID(s), List of UE transaction numbers per location or List of UE transaction numbers per slice.

* * * End of Changes * * * *

