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	Reason for change:
	As specified in 3GPP TS 23.502, UE reachability monitoring event should be detected on both AMF and UDM:
Table 4.15.3.1-1: List of events for monitoring capability
	Event
	Detection criteria
	Which NF detects the event

	UE reachability
	Detected when the UE transitions to CM-CONNECTED state or when the UE will become reachable for paging, e.g., Periodic Registration Update timer. It indicates when the UE becomes reachable for sending downlink data to the UE.
The AF may provide the following parameters:
1)	Maximum Latency;
2)	Maximum Response Time;
3)	Suggested number of downlink packets. (see NOTE 5).
	AMF, UDM



Additionally, clause 4.2.5 specifies the usage of URRP-AMF to detect the UE activity as part of the UE reachability procedures:

[bookmark: _Toc20203947][bookmark: _Toc27894632][bookmark: _Toc36191699]4.2.5.2	UE Reachability Notification Request procedure
…
2.	[Conditional] If the value of URRP-AMF flag parameter changes from "not set" to "set" and an AMF is registered in the UDM for the target UE, the UDM initiates Namf_EventExposure_Subscribe service operation towards the AMF. The UDM may indicate if direct notification to NF shall be used by the AMF. When direct notification to NF is indicated to the AMF, the URRP-AMF is not set in the UDM in step 1a for NF initiated requests.
…
4.	[Conditional] If the UE state in AMF is in CM-CONNECTED state and the Access Type is 3GPP access, the AMF initiates N2 Notification procedure (see clause 4.8.3) with reporting type set to Single RRC-Connected state notification.
[bookmark: _Toc20203948][bookmark: _Toc27894633][bookmark: _Toc36191700]4.2.5.3	UE Activity Notification procedure
…
1a.	For a UE in CM-IDLE, the AMF receives (N1) NAS signalling implying UE reachability, e.g. a Registration Request or Service Request message from the UE, the AMF performs step 2;
1b.	For a UE in CM-CONNECTED, if the AMF has initiated the N2 Notification procedure in Step 4 of clause 4.2.5.2 and when the AMF receives a (N2) UE Notification (see clause 4.8.3) or a (N2) Path Switch Request (see clause 4.9.1.2) from the NG-RAN, the AMF performs step 2. Otherwise, i.e. UE is in CM-CONNECTED and AMF has not initiated N2 Notification procedure, the AMF performs step 2; or
2.	If the AMF has an MM context for the UE and the URRP-AMF information flag associated with the subscribing NF is set to report once that the UE is reachable, the AMF initiates the Namf_EventExposure_Notify service operation (SUPI, UE-Reachable) message to the UDM or directly to the NF (if direct notification is previously indicated to AMF in step 2 in clause 4.2.5.2). The AMF clears the corresponding URRP-AMF information for the UE. If the UE was in CM-IDLE and the UE's reachability state changes from reachable to unreachable, the AMF initiates the Namf_EventExposure_Notify service operation (SUPI, UE-UnReachable).
This CR model the UE reachability event on Namf_EE API.

	
	

	Summary of change:
	1/ Extend Monitoring Event "REACHABILITY-REPORT" in service descirption in 5.3.1.

2/ Add event filter for REACHABILITY-REPORT event in AmfEvent in 6.2.6.2.3

3/ Add new enumeration Reachability Filter in 6.2.6.3.x.

4/ Update OpenAPI accordingly.


	
	

	Consequences if not approved:
	Monitoring Event "UE Reachability" cannot be support on AMF.

	
	

	Clauses affected:
	5.3.1, 6.2.6.1, 6.2.6.2.3, 6.2.6.3.7, 6.2.6.3.x(New), A.3

	
	

	
	Y
	N
	
	

	Other specs
	Y
	
	 Other core specifications	
	TS/TR 29.518 CR 0370

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	This CR introduce backward compatible correction to the OpenAPI file of Namf_EventExposure API.




	This CR's revision history:
	Rev2:

Solution adapted to re-use "Reachability Report" Event also for UE Reachability monitoring event.

Rev3:

Change to Category A as mirror of CR #370



* * * First Change * * * *
[bookmark: _Toc36461188][bookmark: _Toc34124526][bookmark: _Toc25156226][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 and NWDAF. 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 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 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
	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, TNAP 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, Global Line Id).
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 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 UE between REACHABLE, UNREACHABLE, REGULATORY_ONLY.
	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].
	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).
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].
	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.
	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
	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.
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
	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
	Report Type: One-Time Report, Continuous Report
	Input: UE ID
	Notification: UE ID
Event: Type-Allocation-Code-Report
A NF subscribes to this event to receive the TAC of a UE or a group of UEs.
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report
	Input: UE ID(s)
	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.
	UE Type: One UE, Group of UEs
	Report Type: One-Time Report
	Input: UE ID(s), expiry time
	Notification: UE ID(s), Frequent Registration
[bookmark: _Toc3992650]
[bookmark: _Toc25156504][bookmark: _Toc27591344]* * * Next Change * * * *
[bookmark: _Toc36461456][bookmark: _Toc34124784][bookmark: _Toc25156480][bookmark: _Toc36461460][bookmark: _Toc34124788][bookmark: _Toc25156484]6.2.6.1	General
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
	Represents a notification generated by AMF to be delivered

	AmfEventReport
	6.2.6.2.5
	Represents a report triggered by a subscribed event type, except the report triggered by UES_IN_AREA_REPORT 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
	Describes of an AMF Event Subscription to be created

	AmfCreatedEventSubscription
	6.2.6.2.13
	Represents successful creation of an AMF Event Subscription

	AmfUpdateEventSubscriptionItem
	6.2.6.2.14
	Document describes 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

	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

	ReachabilityFilter
	6.2.6.3.x
	Event filter for REACHABILITY_REPORT event 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

	ReferenceId
	3GPP TS 29.503 [35]
	



* * * Next Change * * * *
6.2.6.2.3	Type: AmfEvent
Table 6.2.6.2.3-1: Definition of type AmfEvent
	Attribute name
	Data type
	P
	Cardinality
	Description

	type
	AmfEventType
	M
	1
	Describes the AMF event type to be reported

	immediateFlag
	boolean
	O
	0..1
	Indicates if an immediate event report in the subscription response is requested. The report contains the current value / status of the event stored at the time of the subscription in the AMF (NOTE). If the flag is not present then immediate reporting shall not be done.

	areaList
	array(AmfEventArea)
	O
	1..N
	Identifies the area to be applied to PRESENT_IN_AOI_REPORT and UES_IN_AREA_REPORT event types. More than one instance of AmfEventArea IE shall be used only when the AmfEventArea is provided during event subscription for Presence Reporting Area subscription.

	locationFilterList
	array(LocationFilter)
	O
	1..N
	Describes the filters to be applied for LOCATION_REPORT event type.

	refId
	ReferenceId
	O
	0..1
	Indicates the Reference Id associated with the event.

	trafficDescriptorList
	array(TrafficDescriptor)
	O
	1..N
	Indicates the filters to be applied for AVAILABILITY_AFTER_DDN_FAILURE event type.

	reachabilityFilter
	ReachabilityFilter
	O
	0..1
	When present, this IE shall indicate the filter to be applied for the REACHABILITY_REPORT event type.

If the subscription of REACHABILITY_REPORT is for "UE Reachability Status Change", the AMF shall report current reachability state and subsequent updated reachability state of the UE, when AMF becomes aware of a UE reachability state change between REACHABLE, UNREACHABLE and REGULATORY_ONLY.

If the subscription of REACHABILITY_REPORT is for "UE Reachable for DL Traffic", the AMF shall report the "REACHABLE" state, 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].

If this IE is absent, the subscription of REACHABILITY_REPORT is for "UE Reachability Status Change".

	NOTE:	The current value of the location is the last known location if the immediate report filter request to provide the 3GPP location information down to the Cell-ID or the TAI. An NF Service Consumer willing to only receive the current location shall not set the immediateFlag to true when subscribing to a location event report.



* * * Next Change * * * *
[bookmark: _Toc36461485][bookmark: _Toc34124813][bookmark: _Toc25156508]6.2.6.3.7	Enumeration: UeReachability
Table 6.2.6.3.7-1: Enumeration UeReachability
	Enumeration value
	Description

	"UNREACHABLE"
	Indicates the UE is not reachable, e.g. when the Mobile Reachable Timer in AMF expires.

	"REACHABLE"
	Indicates the UE is reachable for services and downlink traffic.

	"REGULATORY_ONLY"
	Indicates the UE is reachable only for Regulatory Prioritized Service as the UE is in Not Allowed Areas.



* * * Next Change * * * *
6.2.6.3.x	Enumeration: ReachabilityFilter
Table 6.2.6.3.x-1: Enumeration ReachabilityFilter
	[bookmark: _GoBack]Enumeration value
	Description

	"UE_REACHABILITY_STATUS_CHANGE"
	Indicates subscription for "UE Reachability Status Change".

	"UE_REACHABLE_DL_TRAFFIC"
	Indicates subscription for "UE Reachable for DL Traffic".



* * * Next Change * * * *
[bookmark: _Toc25156616][bookmark: _Toc27591463]A.3	Namf_EventExposure API
openapi: 3.0.0
info:
  version: 1.1.0.alpha-2
  title: Namf_EventExposure
  description: |
    AMF Event Exposure Service
    © 2019, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
security:
  - {}
  - oAuth2ClientCredentials:
      - namf-evts

************** Text Skipped for Clarity ****************

    AmfEvent:
      type: object
      properties:
        type:
          $ref: '#/components/schemas/AmfEventType'
        immediateFlag:
          type: boolean
        areaList:
          type: array
          items:
            $ref: '#/components/schemas/AmfEventArea'
          minItems: 1
        locationFilterList:
          type: array
          items:
            $ref: '#/components/schemas/LocationFilter'
          minItems: 1
        refId:
          $ref: 'TS29503_Nudm_EE.yaml#/components/schemas/ReferenceId'
        trafficDescriptorList:
          type: array
          items:
            $ref: '#/components/schemas/TrafficDescriptor'
          minItems: 1
        reachabilityFilter:
          $ref: '#/components/schemas/ReachabilityFilter'

      required:
        - type

************** Text Skipped for Clarity ****************

    5GsUserState:
      anyOf:
      - type: string
        enum:
          - DEREGISTERED
          - REGISTERED_NOT_REACHABLE_FOR_PAGING
          - REGISTERED_REACHABLE_FOR_PAGING
          - CONNECTED_NOT_REACHABLE_FOR_PAGING
          - CONNECTED_REACHABLE_FOR_PAGING
          - NOT_PROVIDED_FROM_AMF
      - type: string

    ReachabilityFilter:
      anyOf:
      - type: string
        enum:
          - UE_REACHABILITY_STATUS_CHANGE
          - UE_REACHABLE_DL_TRAFFIC
      - type: string




* * * End of Changes * * * 
