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	Reason for change:
	3GPP TS 23.502 has specified the AMF Event exposure service shall support UE location trends events:
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…
During Connection, Registration and Mobility Management procedures, the AMF may store and update the UE access behaviour trends specified in Table 4.15.4.2-1 and the UE location trends specified in Table 4.15.4.2-2. Each metrics is updated incrementally, e.g. using exponential moving average. This information is exposed to consumer NFs (e.g. NWDAF) that subscribe for the event ID "UE access behaviour trends" and/or "UE location trends", respectively, by invoking Namf_EventExposure_Subscribe.
…
Table 4.15.4.2-2: UE location trends
	Information
	Description

	UE Identity
	SUPI

	List of location information (1..N)
	

	> UE Location
	TAI, Cell-ID (if available), non-3GPP access identity.

	> Spacing
	Average and variance of the time interval separating two consecutive arrivals at this location.

	> Duration
	Average and variance of duration of stay in the location.

	> Timestamp
	Timestamp of last arrival in the location.

	NOTE:	The maximum size of the list (N) is defined per configuration and only the N entries with the highest average value of "Duration" are kept in the list. The list is ordered by descending order of "Duration".



This CR implements the UE Location Trends event in Namf_Event Exposure service.
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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 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 subscribe 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 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, Continuously Report
	Input:	UE ID(s), "ANY_UE", Area identifier (a TA list, an area Id or "LADN"), S-NSSAI, NSI ID.
	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", optionally Ue in Area filters: UE Aerial Indication, Indication of PDU session established for DNN(s) subject to aerial service
	Report Type: One-Time Report (See NOTE 3), Continuous Report (See NOTE 4), Periodic Report (See NOTE 4)	Input: Area identified in a TA List
	Notification: Number of UEs in the area
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 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.
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-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.
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This clause specifies the application data model supported by the API.
Table 6.2.6.1-1 specifies the data types defined for the Namf_EventExposure service based interface protocol.
Table 6.2.6.1-1: Namf_EventExposure specific Data Types
	Data type
	Clause defined
	Description

	AmfEventSubscription
	6.2.6.2.2
	Represents an individual event subscription resource on AMF

	AmfEvent
	6.2.6.2.3
	Describes an event to be subscribed

	AmfEventNotification
	6.2.6.2.4
	Data within an AMF Event Notification request. 

	AmfEventReport
	6.2.6.2.5
	Represents a report triggered by a subscribed event type

	AmfEventMode
	6.2.6.2.6
	Describes how the reports shall be generated by a subscribed event

	AmfEventState
	6.2.6.2.7
	Represents the state of a subscribed event

	RmInfo
	6.2.6.2.8
	Represents the registration state of a UE for an access type

	CmInfo
	6.2.6.2.9
	Represents the connection management state of a UE for an access type

	CommunicationFailure
	6.2.6.2.11
	Describes a communication failure detected by AMF

	AmfCreateEventSubscription
	6.2.6.2.12
	Data within a create AMF event subscription request

	AmfCreatedEventSubscription
	6.2.6.2.13
	Data within a create AMF event subscription response

	AmfUpdateEventSubscriptionItem
	6.2.6.2.14
	Document describing the modification(s) to an AMF Event Subscription

	AmfUpdatedEventSubscription
	6.2.6.2.15
	Represents a successful update on an AMF Event Subscription

	AmfEventArea
	6.2.6.2.16
	Represents an area to be monitored by an AMF event.

	LadnInfo
	6.2.6.2.17
	LADN Information

	AmfUpdateEventOptionItem
	6.2.6.2.18
	Document describing the modifications to AMF event subscription options.

	5GsUserStateInfo
	6.2.6.2.19
	Represents the 5GS User state of the UE for an access type

	TrafficDescriptor
	6.2.6.2.20
	Represents the Traffic Descriptor

	UEIdExt
	6.2.6.2.21
	UE Identity

	AmfEventSubsSyncInfo
	6.2.6.2.22
	AMF Event Subscriptions Information for synchronization

	AmfEventSubscriptionInfo
	6.2.6.2.23
	Individual AMF Event Subscription Information

	TargetArea
	6.2.6.2.24
	TA list or TAI range list or any TA

	SnssaiTaiMapping
	6.2.6.2.25
	List of restricted or unrestricted S-NSSAIs per TAI(s)

	SupportedSnssai
	6.2.6.2.26
	Supported S-NSSAIs

	UeInAreaFilter
	6.2.6.2.27
	Describe the filter related to UEs In Area Report event.

	UeLocationTrendsReportItem
	6.2.6.2.x
	Report Item for UE Location Trends event.

	AmfEventType
	6.2.6.3.3
	Describes the supported event types of Namf_EventExposure Service

	AmfEventTrigger
	6.2.6.3.4
	Describes how AMF should generate the report for the event

	LocationFilter
	6.2.6.3.5
	Describes the supported filters of LOCATION_REPORT event type

	UeReachability
	6.2.6.3.7
	Describes the reachability of the UE

	RmState
	6.2.6.3.9
	Describes the registration management state of a UE

	CmState
	6.2.6.3.10
	Describes the connection management state of a UE

	5GsUserState
	6.2.6.3.11
	Describes the 5GS User State of a UE

	LossOfConnectivityReason
	6.2.6.3.12
	Describes the reason for loss of connectivity

	ReachabilityFilter
	6.2.6.3.13
	Event filter for REACHABILITY_REPORT event type.

	UeType
	6.2.6.3.14
	Describe UE type



Table 6.2.6.1-2 specifies data types re-used by the Namf_EventExposure service based interface protocol from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Namf_EventExposure service based interface.
Table 6.2.6.1-2: Namf_EventExposure re-used Data Types
	Data type
	Reference
	Comments

	Supi
	3GPP TS 29.571 [6]
	

	GroupId
	3GPP TS 29.571 [6]
	

	DurationSec
	3GPP TS 29.571 [6]
	

	Gpsi
	3GPP TS 29.571 [6]
	

	Uri
	3GPP TS 29.571 [6]
	

	Pei
	3GPP TS 29.571 [6]
	

	UserLocation
	3GPP TS 29.571 [6]
	

	TaI
	3GPP TS 29.571 [6]
	

	TimeZone
	3GPP TS 29.571 [6]
	

	AccessType
	3GPP TS 29.571 [6]
	

	Ecgi
	3GPP TS 29.571 [6]
	EUTRA Cell Identifier

	Ncgi
	3GPP TS 29.571 [6]
	NR Cell Identifier

	NfInstanceId
	3GPP TS 29.571 [6]
	

	ProblemDetails
	3GPP TS 29.571 [6]
	Problem Details

	SupportedFeatures
	3GPP TS 29.571 [6]
	Supported Features

	DateTime
	3GPP TS 29.571 [6]
	

	NgApCause
	3GPP TS 29.571 [6]
	

	PresenceInfo
	3GPP TS 29.571 [6]
	Presence Reporting Area Information

	PresenceState
	3GPP TS 29.571 [6]
	Describes the presence state of the UE to a specified area of interest

	Dnn
	3GPP TS 29.571 [6]
	

	Snssai
	3GPP TS 29.571 [6]
	

	DddTrafficDescriptor
	3GPP TS 29.571 [6]
	Downlink Data Delivery Traffic Descriptor

	SamplingRatio
	3GPP TS 29.571 [6]
	Sampling Ratio.

	RedirectResponse
	3GPP TS 29.571 [6]
	Response body of the redirect response message.

	NotificationFlag
	3GPP TS 29.571 [6]
	Notification flag

	ExtSnssai
	3GPP TS 29.571 [6]
	

	ReferenceId
	3GPP TS 29.503 [35]
	

	NsiId
	3GPP TS 29.531 [18]
	NSI ID

	NFType
	3GPP TS 29.510 [29]
	NF type

	TaiRange
	3GPP TS 29.510 [29]
	

	N3gaLocation
	3GPP TS 29.571 [6]
	Non-3GPP Location
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Table 6.2.6.2.5-1: Definition of type AmfEventReport
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	type
	AmfEventType
	M
	1
	Describes the type of the event which triggers the report
	

	state
	AmfEventState
	M
	1
	Describes the state of the event which triggered the report. This IE shall be set to "TRUE" when subscriptionId IE is present.
	

	timeStamp
	DateTime
	M
	1
	This IE shall contain the time at which the event is generated.
	

	[bookmark: _PERM_MCCTEMPBM_CRPT03410216___2]subscriptionId
	Uri
	C
	0..1
	This IE shall be included when the event notification is for informing the creation of a subscription Id at the AMF during mobility of a UE across AMFs.

When present, this IE shall contain the URI of the created subscription resource at the AMF; this shall contain an absolute URI set to the Resource URI specified in clause 6.2.3.3.2.

The type IE shall be set to:
-	SUBSCRIPTION_ID_CHANGE, when the AMFcreates a subscription Id for a UE specific event subscription during mobility registration and handover procedures involving an AMF change.
-	SUBSCRIPTION_ID_ADDITION, when the AMF creates a subscription Id for a group Id specific event subscription during mobility registration and handover procedures involving an AMF change.
	

	anyUe
	boolean
	C
	0..1
	This IE shall be included and shall be set to "true", if the event subscription is a bulk subscription for number of UEs and the event reported is for one of those UEs.
	

	supi
	Supi
	C
	0..1
	This IE shall be present if available.

When present, this IE identifies the SUPI of the UE associated with the report (NOTE 1).
	

	areaList
	array(AmfEventArea)
	C
	1..N
	This IE shall be present when the AMF event type is "PRESENCE_IN_AOI_REPORT". When present, this IE represents the specified Area(s) of Interest the UE is currently IN / OUT / UNKNOWN.

If the AMF event is subscribed towards a PRA identifier referring to a Set of Core Network predefined Presence Reporting Areas, the AMF shall report both the subscribed PRA Identifier and the additional PRA identifier of the actually individual PRA(s) where the UE is currently IN / OUT, as specified in clause 5.6.11 of 3GPP TS 23.501 [2].

	

	refId
	ReferenceId
	C
	0..1
	This IE shall be present if a Reference Id has previously been associated with the event triggering the report.

When present, this IE shall indicate the Reference Id associated with the event which triggers the report.
	

	gpsi
	Gpsi
	C
	0..1
	This IE shall be present if available.

When present, this IE identifies the GPSI of the UE associated with the report (NOTE 1).
	

	pei
	Pei
	O
	0..1
	This IE may be included if the event reported is for a particular UE or any UE.  This IE identifies the PEI of the UE associated with the report (NOTE 1).
	

	location
	UserLocation
	O
	0..1
	Represents the location information of the UE

This IE shall convey exactly one of the following:
- E-UTRA user location
- NR user location
- Non-3GPP access user location.

If the additionalLocation IE is present, this IE shall contain either an E-UTRA user location or NR user location.

	

	additionalLocation
	UserLocation
	O
	0..1
	This IE shall be present if the "location IE" is present and the AMF reports both a 3GPP user location and a non-3GPP access user location.

When present, this IE shall convey the non-3GPP access user location.

	

	timezone
	TimeZone
	O
	0..1
	Describes the time zone of the UE
	

	accessTypeList
	array(AccessType)
	O
	1..N
	Describes the access type(s) of the UE.

When reporting that the UE is reachable for DL traffic, this IE shall indicate the access type(s) through which the UE is reachable.

This attribute shall be absent if the AMF event type is "SNSSAI_TA_MAPPING_REPORT".

	

	rmInfoList
	array(RmInfo)
	O
	1..N
	Describes the registration management state of the UE
	

	cmInfoList
	array(CmInfo)
	O
	1..N
	Describes the connection management state of the UE
	

	reachability
	UeReachability
	O
	0..1
	Describes the reachability of the UE
	

	commFailure
	CommunicationFailure
	O
	0..1
	Describes a communication failure for the UE.
	

	numberOfUes
	integer
	O
	0..1
	Represents the number of UEs in the specified area
	

	5gsUserStateList
	array(5GsUserStateInfo)
	O
	1..N
	Represents the 5GS User State of the UE per access type
	

	typeCode
	string
	C
	0..1
	This IE shall be present when the AMF event type is "TYPE_ALLOCATION_CODE_REPORT". When present, this IE represents the Type Allocation code (TAC), to indicate terminal model and vendor information of the UE.
Pattern: '^imeitac-[0-9]{8}$'.
	ENA

	registrationNumber
	integer
	C
	0..1
	This IE shall be present when the AMF event type is "FREQUENT_MOBILITY_REGISTRATION_REPORT". When present, this IE represents the number of the mobility registration procedures during a period identified by the expiry time included in the event subscription request.
	ENA

	ueIdExtList

	array(UEIdExt)
	C
	1..N
	This IE shall be present if multiple SUPIs and / or GPSIs need to be included, the AMF event type is "UES_IN_AREA_REPORT" and the subscribing NF indicated support of the ENA feature.
This attribute provides additional SUPIs and / or GPSIs to the supi attribute or gpsi attribute. The ueIdExt attribute may be present even if both the supi and gpsi attributes are absent.
	ENA

	lossOfConnectReason
	LossOfConnectivityReason
	O
	0..1
	Describes the reason for loss of connectivity.
This IE should be present when the AMF event type is "LOSS_OF_CONNECTIVITY".
	

	maxAvailabilityTime
	DateTime
	O
	0..1
	Indicates the time (in UTC) until which the UE is expected to be reachable.

This IE may be present in REACHABILITY_REPORT event report for "UE Reachable_for DL Traffic".

This information may be used by the SMS Service Center to prioritize the retransmission of pending Mobile Terminated Short Message to UEs using a power saving mechanism (eDRX, PSM etc.).
	

	snssaiTaiList
	array(SnssaiTaiMapping)
	C
	1..N
	This IE shall be present when the AMF event type is "SNSSAI_TA_MAPPING_REPORT". When present, this IE represents the list of supported S-NSSAIs at the TAI(s). It shall also include the indication if S-NSSAI is restricted at the AMF.
	

	idleStatusIndication
	IdleStatusIndication
	O
	0..1
	Idle Status Indication
May be present when type is REACHABILITY_REPORT or AVAILABILITY_AFTER_DDN_FAILURE

	

	ueLocationTrends
	array(UeLocationTrendsReportItem)
	C
	1..N
	This IE shall be present to report "UE_LOCATION_TRENDS" event.

When present, this IE shall include the UE location trends within the report period.
(NOTE X)
	

	NOTE 1:	If the event report corresponds to an event subscription of a single UE, then the same UE identifier (i.e. SUPI and/or GPSI and/or PEI) received during subscription creation shall be included in the report. If the event report corresponds to an event subscription for group of UEs or any UE, then the SUPI and if available the GPSI shall be included in the event report. SUPI, PEI and GPSI shall not be present in report for UES_IN_AREA_REPORT event type.
NOTE X:	The items shall be listed in descending order by the value of "duration" attribute.
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6.2.6.2.x	Type: UeLocationTrendsReportItem
Table 6.2.6.2.x-1: Definition of type UeLocationTrendsReportItem
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	tai
	Tai
	C
	0..1
	Indicates the TAI where the UE arrived.
(NOTE)
	

	ncgi
	Ncgi
	C
	0..1
	Indicates the NR cell where the UE arrived.
(NOTE)
	

	ecgi
	Ecgi
	C
	0..1
	Indicates the EUTRAN cell where the UE arrived.
(NOTE)
	

	n3gaLocation
	N3gaLocation
	C
	0..1
	Indicates the Non-3GPP location where the UE arrived.
(NOTE)
	

	spacing
	DurationSec
	M
	1
	Indicates the average and variance of the time interval separating two consecutive arrivals at the indicated location.

	

	duration
	DurationSec
	M
	1
	Indicate the average and variance of duration of stay in the indicated location.
	

	timestamp
	DateTime
	M
	1
	Indicates the date and time of UE last arrival to the indicated location.
	

	NOTE:	At least one of the "tai", "ncgi", "ecgi" and "n3gaLocation" shall be present.



* * * Next Change * * * *
[bookmark: _Toc25156504][bookmark: _Toc34124809][bookmark: _Toc43207936][bookmark: _Toc49857409][bookmark: _Toc56677252][bookmark: _Toc56691775][bookmark: _Toc56699039][bookmark: _Toc89035294][bookmark: _Toc89065092][bookmark: _Toc89180391][bookmark: _Toc90641599]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 or the current 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 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.

	"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.

	"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.

	"5GS_USER_STATE_REPORT"
	A NF subscribes to this event to receive the 5GS user state of a UE.

	"AVAILABILITY_AFTER_DDN_FAILURE"
	A NF subscribes to this event to be notified about the Availability of a UE after a DDN failure.

	"TYPE_ALLOCATION_CODE_REPORT"
	A NF subscribes to this event to receive the TAC of a UE or group of UEs.

	"FREQUENT_MOBILITY_REGISTRATION_REPORT"
	A NF subscribes to this event to receive the number of mobility registration procedures during a period of a UE or group of UEs.

	"SNSSAI_TA_MAPPING_REPORT"
	A NF subscribes to this event to receive the related access type and the list of supported S-NSSAIs (including indication of S-NSSAIs restricted by AMF) at the TAI(s).

	"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].
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*************** Text Skipped for Clarify ******************
    AmfEventReport:
      description: Represents a report triggered by a subscribed event type
      type: object
      properties:
        type:
          $ref: '#/components/schemas/AmfEventType'
        state:
          $ref: '#/components/schemas/AmfEventState'
        timeStamp:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        subscriptionId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        anyUe:
          type: boolean
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        areaList:
          type: array
          items:
            $ref: '#/components/schemas/AmfEventArea'
          minItems: 1
        refId:
          $ref: 'TS29503_Nudm_EE.yaml#/components/schemas/ReferenceId'
        gpsi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        pei:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Pei'
        location:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/UserLocation'
        additionalLocation:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/UserLocation'
        timezone:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/TimeZone'
        accessTypeList:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/AccessType'
          minItems: 1
        rmInfoList:
          type: array
          items:
            $ref: '#/components/schemas/RmInfo'
          minItems: 1
        cmInfoList:
          type: array
          items:
            $ref: '#/components/schemas/CmInfo'
          minItems: 1
        reachability:
          $ref: '#/components/schemas/UeReachability'
        commFailure:
          $ref: '#/components/schemas/CommunicationFailure'
        lossOfConnectReason:
          $ref: '#/components/schemas/LossOfConnectivityReason'
        numberOfUes:
          type: integer
        5gsUserStateList:
          type: array
          items:
            $ref: '#/components/schemas/5GsUserStateInfo'
          minItems: 1
        typeCode:
          type: string
          pattern: '^imeitac-[0-9]{8}$'
        registrationNumber:
          type: integer
        maxAvailabilityTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        ueIdExt:
          type: array
          items:
            $ref: '#/components/schemas/UEIdExt'
          minItems: 1
        snssaiTaiList:
          type: array
          items:
            $ref: '#/components/schemas/SnssaiTaiMapping'
          minItems: 1
        idleStatusIndication:
          $ref: '#/components/schemas/IdleStatusIndication'
        ueLocationTrends:
          type: array
          items:
            $ref: '#/components/schemas/UeLocationTrendsReportItem'
          minItems: 1
      required:
        - type
        - state
        - timeStamp

*************** Text Skipped for Clarify ******************
    SupportedSnssai:
      description: Supported S-NSSAIs
      type: object
      properties:
        sNssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/ExtSnssai'
        restrictionInd:
          type: boolean
          default: false
      required:
        - sNssai

    UeLocationTrendsReportItem:
      description: Report Item for UE Location Trends event.
      type: object
      properties:
        tai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Tai'
        ncgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ncgi'
        ecgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ecgi'
        n3gaLocation:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/N3gaLocation'
        spacing:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        duration:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        timestamp:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
      required:
        - spacing
        - duration
        - timestamp


*************** Text Skipped for Clarify ******************
    AmfEventType:
      description: Describes the supported event types of Namf_EventExposure Service
      anyOf:
      - type: string
        enum:
          - LOCATION_REPORT
          - PRESENCE_IN_AOI_REPORT
          - TIMEZONE_REPORT
          - ACCESS_TYPE_REPORT
          - REGISTRATION_STATE_REPORT
          - CONNECTIVITY_STATE_REPORT
          - REACHABILITY_REPORT
          - COMMUNICATION_FAILURE_REPORT
          - UES_IN_AREA_REPORT
          - SUBSCRIPTION_ID_CHANGE
          - SUBSCRIPTION_ID_ADDITION
          - LOSS_OF_CONNECTIVITY
          - 5GS_USER_STATE_REPORT
          - AVAILABILITY_AFTER_DDN_FAILURE
          - TYPE_ALLOCATION_CODE_REPORT
          - FREQUENT_MOBILITY_REGISTRATION_REPORT
          - SNSSAI_TA_MAPPING_REPORT
          - UE_LOCATION_TRENDS
      - type: string

*************** Text Skipped for Clarify ******************
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