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	Reason for change:
	3GPP TS 23.288 has specified that NF consumer may subscribe to AMF/SMF for input data via UDM for persistent data collection: 
[bookmark: _Toc68001506]6.2.1	General
…
Event exposure subscriptions for data collection from the AMF and the SMF may need to survive after the removal of UE context in the AMF including event exposure subscriptions, or upon the creation of new UE context in AMF or SMF. In order for event exposure subscriptions in AMF and SMF to be (re)created in these cases, the NWDAF may subscribe to the events in AMF and/or SMF via UDM for a UE or group of UEs, as specified in TS 23.502 [3], clause 4.15.4.3.
This requires that the NF consumer should be able to subscribe to Nudm EE API for AMF/SMF events related to data analytics for specific UE(s) (event targeting "any UE" is persistent at AMF/SMF and no UDM involvement needed):

Table 6.7.2.2-1: UE Mobility information collected from 5GC 
	Information
	Source
	Description

	UE ID
	AMF
	SUPI

	UE locations (1..max)
	AMF
	UE positions

	   >UE location
	
	TA or cells that the UE enters (NOTE 1)

	   >Timestamp 
	
	A time stamp when the AMF detects the UE enters this location

	Type Allocation code (TAC)
	AMF
	To indicate the terminal model and vendor information of the UE. The UEs with the same TAC may have similar mobility behaviour. The UE whose mobility behaviour is unlike other UEs with the same TAC may be an abnormal one.

	Frequent Mobility Registration Update
	AMF
	A UE (e.g. a stationary UE) may re-select between neighbour cells due to radio coverage fluctuations. This may lead to multiple Mobility Registration Updates if the cells belong to different registration areas. The number of Mobility Registration Updates N within a period M may be an indication for abnormal ping-pong behaviour, where N and M are operator's configurable parameters.

	UE access behaviour trends
	AMF
	Metrics on UE state transitions (e.g., access, RM and CM states, handover).

	UE location trends
	AMF
	Metrics on UE locations.

	NOTE 1:	UE location includes either the last known location or the current location, under the conditions defined in Table 4.15.3.1-1 in TS 23.502 [3].



Table 6.7.3.2-1: Service Data from 5GC related to UE communication
	Information
	Source
	Description

	UE ID
	SMF, AF
	SUPI in the case of SMF, external UE ID (i.e. GPSI) in the case of AF

	Group ID
	SMF, AF
	To identify UE group if available
Internal Group ID in the case of SMF, External Group ID in the case of AF

	S-NSSAI
	SMF
	Information to identify a Network Slice

	DNN
	SMF
	Data Network Name where PDU connectivity service is provided

	Application ID
	SMF, AF
	Identifying the application providing this information

	Expected UE Behaviour parameters
	AF
	Same as Expected UE Behaviour parameters specified in TS 23.502 [3]

	UE communication (1..max)
	UPF, AF
	Communication description per application

	   >Communication start
	
	The time stamp that this communication starts

	   >Communication stop 
	
	The time stamp that this communication stops

	   >UL data rate 
	
	UL data rate of this communication

	   >DL data rate 
	
	DL data rate of this communication

	   >Traffic volume
	
	Traffic volume of this communication

	Type Allocation code (TAC)
	AMF
	To indicate the terminal model and vendor information of the UE. The UEs with the same TAC may have similar communication behaviour. The UE whose communication behaviour is unlike other UEs with the same TAC may be an abnormal one.

	UE locations (1..max)
	AMF
	UE positions

	   >UE location
	
	TA or cells that the UE enters

	   >Timestamp 
	
	A time stamp when the AMF detects the UE enters this location

	UE location trends
	AMF
	Metrics on UE locations.

	PDU Session ID (1…max)
	SMF
	Identification of PDU Session.

	> N4 Session ID
	SMF, UPF
	Identification of N4 Session.

	> Inactivity detection time
	SMF, UPF
	Value of session inactivity timer.

	> PDU Session status
	SMF
	Status of the PDU Session (activated, deactivated).

	UE CM state 
	AMF
	UE connection management state (e.g. CM-IDLE).

	UE session behaviour trends
	SMF
	Metrics on UE state transitions (e.g. "PDU Session Establishment", "PDU Session Release").

	UE communication trends
	SMF
	Metrics on UE communications.

	UE access behaviour trends
	AMF
	Metrics on UE state transitions (e.g., access, RM and CM states, handover).


The green marked information indicates the AMF/SMF events that can be subscribed via UDM EE API already.

The yellow marked information indicates the events that are already supported by AMF/SMF but not support on Nudm EE.

This CR propose to add the yellow marked events on Nudm EE for persistent data collection requirements at Stage 2.

NOTE:
· Persistent data collection requirement should be considered when model new UE related Data Analytics events in AMF/SMF EE API.

· AMF/SMF Events related to Data Analytics via UDM are reported by AMF/SMF directly to the NF consumer, e.g. NWDAF. Indirect reporting via UDM is not required by stage 2.

· The Data Analytics related events are subscribed at Nudm EE API as MonitoringConfiguration, but only for internal usage and not intended to be exposure to external, i.e. not exposure via NEF.


	
	

	Summary of change:
	1/ Add AMF/SMF events for UE related Data Analytics in EventType data type.

2/ Update OpenAPI accordingly.

	
	

	Consequences if not approved:
	AMF/SMF events for UE related data analytics cannot be subscribed via UDM for persistent data collection. Stage 2 requirement not fulfilled.
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	Other comments:
	This CR introduces backward compatible new features into Open API file of Nudm_EE API.
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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, implements the "UE Reachability" monitoring event as specified in clause 4.15.3.1 in 3GPP TS 23.502 [3].

When this event is subscribed by an NF service consumer, the UDM subscribes to "ReachabilityReport" event for "UE Reachability for DL Traffic" on the AMF.

When this event is subscribed by an NF service consumer, the UDM shall request the AMF to directly send notification to NF, if reachabilityForDataCfg is not present or indicates "DIRECT_REPORT". 

When this event is subscribed by an NF service consumer and reachabilityForDataCfg indicates "INDIRECT_REPORT", the UDM shall request the AMF to send notification via the UDM. The Event is reported to an NF service consumer by the UDM when a UE Activity notification or Nudm_UECM_Registration is received from AMF, unless the AMF indicated in UECM registration that UE is not reachable or the UE reachability is unknown and UDM is configured to not report event based on operator policy (see clause 5.3.2.2.2).


	"UE_REACHABILITY_FOR_SMS"
	UE reachability for SMS, implements the "UE Reachability for SMS Delivery" event as specified in clause 4.15.3.1 of 3GPP TS 23.502 [3].

This Event is reported when an SMSF is being registered in UDM for the UE, or when a UE Activity notification is received from AMF and there is an SMSF already registered for the UE.

This Event is also reported when a UE Activity notification or Nudm_UECM_Registration is received from AMF regardless of an SMSF being registered. when the request configuration is for SMS over IP, unless the AMF indicated in UECM registration that UE is not reachable or the UE reachability is unknown and UDM is configured to not report event based on operator policy (see clause 5.3.2.2.2).

This event only supports One-Time reporting.

	"LOCATION_REPORTING"
	Location Reporting

	"CHANGE_OF_SUPI_PEI_ASSOCIATION"
	Change of SUPI-PEI association

	"ROAMING_STATUS"
	Roaming Status

	"COMMUNICATION_FAILURE"
	Communication Failure

	"AVAILABILITY_AFTER_DDN_FAILURE"
	Availability after DDN failure

	"CN_TYPE_CHANGE"
	CN type change

	"DL_DATA_DELIVERY_STATUS"
	Downlink Data Delivery Status

	"PDN_CONNECTIVITY_STATUS"
	PDU Session Status

	"UE_CONNECTION_MANAGEMENT_STATE"
	UE state of Connection Management

	"ACCESS_TYPE_REPORT"
	The event is detected and reported by AMF (see clause 6.2.6.3.3 of 3GPP TS 29.518 [36]).

A NF subscribes to this event via UDM 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"
	The event is detected and reported by AMF (see clause 6.2.6.3.3 of 3GPP TS 29.518 [36]).

A NF subscribes to this event via UDM 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"
	The event is detected and reported by AMF (see clause 6.2.6.3.3 of 3GPP TS 29.518 [36]).

A NF subscribes to this event via UDM 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.

	"TYPE_ALLOCATION_CODE_REPORT"
	The event is detected and reported by AMF (see clause 6.2.6.3.3 of 3GPP TS 29.518 [36]).

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

	"FREQUENT_MOBILITY_REGISTRATION_REPORT"
	The event is detected and reported by AMF (see clause 6.2.6.3.3 of 3GPP TS 29.518 [36]).

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

	"PDU_SES_REL"
	The event is detected and reported by SMF (see clause 5.6.3.3 of 3GPP TS 29.508 [40]).

A NF subscribes to this event via UDM to receive event report when a PDU session is released of a UE or group of UEs.

	"PDU_SES_EST"
	The event is detected and reported by SMF (see clause 5.6.3.3 of 3GPP TS 29.508 [40]).

A NF subscribes to this event via UDM to receive event report when a PDU session is established of a UE or group of UEs.




* * * Next Change * * * *
[bookmark: _Toc11338881][bookmark: _Toc27585642][bookmark: _Toc36457665][bookmark: _Toc45028584][bookmark: _Toc45029419][bookmark: _Toc67682193][bookmark: _Toc74945215]A.5	Nudm_EE API
openapi: 3.0.0

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

    EventType:
      anyOf:
        - type: string
          enum:
          - LOSS_OF_CONNECTIVITY
          - UE_REACHABILITY_FOR_DATA
          - UE_REACHABILITY_FOR_SMS
          - LOCATION_REPORTING
          - CHANGE_OF_SUPI_PEI_ASSOCIATION
          - ROAMING_STATUS
          - COMMUNICATION_FAILURE
          - AVAILABILITY_AFTER_DDN_FAILURE
          - CN_TYPE_CHANGE
          - DL_DATA_DELIVERY_STATUS
          - PDN_CONNECTIVITY_STATUS
          - UE_CONNECTION_MANAGEMENT_STATE
          - ACCESS_TYPE_REPORT
          - REGISTRATION_STATE_REPORT
          - CONNECTIVITY_STATE_REPORT
          - TYPE_ALLOCATION_CODE_REPORT
          - FREQUENT_MOBILITY_REGISTRATION_REPORT
          - PDU_SES_REL
          - PDU_SES_EST
        - type: string


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