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[bookmark: _Toc20203939][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc45192777][bookmark: _Toc47592409][bookmark: _Toc51834490][bookmark: _Toc83303923]* * * Start of Changes * * *  
[bookmark: _Toc122443411]4.15.2	External Exposure of Network Capabilities
The Network Exposure Function (NEF) supports external exposure of capabilities of network functions. External exposure can be categorized as Monitoring capability, Provisioning capability, Policy/Charging capability, network status reporting capability, and Analytics reporting capability and member selection assistance capability. The Monitoring capability is for monitoring of specific event for UE in 5GS and making such monitoring events information available for external exposure via the NEF. The Provisioning capability is for allowing external party to provision of information which can be used for the UE in 5GS. The Policy/Charging capability is for handling QoS and charging policy for the UE based on the request from external party. The Analytics capability is for allowing external party to acquire analytics information generated by 5G System. The member selection assistance capability is for allowing external party to acquire a list of candidate UEs recommend by the 5G System.
The details for the External Exposure of Analytics capabilities as well as interactions between NEF, external party and NWDAF are described in TS 23.288 [50].
* * * Next Changes * * * 
4.15.X	Member selection assistance
The member selection assistance functionality hosted by the NEF is to provide a list of candidate UE based on the request receiving from the AF. NEF identifies which information need to be collected based on the criteria in the AF request and collect the corresponding information from other NFs, separately. NEF consolidates all the information collected from other 5GC NFs to derive a candidate UE list which meets the criteria requested by the AF and sends the candidate UE list to the AF. The member selection assistance functionality can be used to assist third party to select the group of UEs to support application service (e.g. application FL operation).

  
Figure 4.15.X-1: 5GC assistane to Member selection 
1-2.	If the AF has not discovered its serving NEF, it queries NRF including the AF instance ID, Application Identity and member selection service indication to retrieve its serving NEF that supports the member selection assistance functionality.
3.	A PDU Session between the UE and the AF may have been established.
4.	AF subscribes the member selection assistance functionality by sending Nnef_ UESelectionAssistance_subscribe including the Application Identity, UE list and one or more criteria listed in the table 4.15.X-1.
5.	NEF verifies the authorization of the AF Request and maps the criteria into the corresponding UE filtering information, NEF identifies which information need to be collected and proceeds with the corresponding procedures which may involve a composite set of 5GC service procedures corresponding to a set of 5GC events, analytics and/or notifications (e.g. UPF, PCF UDM, NWDAF, AMF) listed in the table 4.15.X-1. 
6.	NEF sends the Nupf_EventExposure_Subscribe to the UPF including the different event ID to collect the QoS monitoring, Throughput UL/DL and Packet transmission/ retransmission related information.
7.	NEF sends the Nudm_SDM_Subscribe to the UDM including the list of SUPIs or GPSIs to collect the S-NSSAI, DNN and MA PDU session related information.
8.	NEF sends the Npcf_SMPolicyControl_Subscribe to the PCF including the list of SUPIs or GPSIs to collect the QoS configuration related information.
9.	NEF sends the Nnwdaf_Analytics_Subscription to the NWDAF including the different analytics ID to collect the analytics related information.
10.	NEF sends the Namf_Communication_UEContextTransfer _Subscribe or the Namf_EventExposure_Subscribe to the AMF including the list of SUPIs or GPSIs and the AoI to collect the UE location and UE status related information.
11.	Based on the collected information from other 5GC NFs, NEF derives the candidate UE list which fulfill the criteria in the AF request.
12.	NEF sends the response to the AF using the Nnef_UESelectionAssistance_notify including the Application Identity and candidate UE list.
[bookmark: _Toc122443465]4.15.X.1	5GS assistance for FL member selection based on UE's travel history, direction and separation distance.


Figure 4.15.X.1-1: 5GC assistane to Member selection based on the UE’s travel history, direction and separation distance
1. AF requests 5GS assistance to support the UE selection by considering the UE's historical location, UE's current location, separation distance and direction. AF includes the UE lists and the following criteria as part of the FL UE selection request:
· UE historical location: The Target AOI where the UEs have been roving over the historical nomadic period before moving into the FL coverage area.
· FL Coverage Area: The FL training server's coverage area, i.e. the coverage area of the FL training server where the selected UEs participate in the FL operation
· Separation distance: Select those UEs that are geographically separated, fulfilling the separation distance no smaller than the certain separation distance 
· Direction: Select the UE with the different direction in the FL coverage Area.
	When providing a target area for FL, the AF may provide sub-areas, and provide a maximum number of UEs that should take part in FL from each sub-area.
2.	NEF translates the GPSIs to SUPIs and maps the criteria into the corresponding UE filtering information, NEF identifies which information need to be collected and proceeds with the corresponding procedures which may involve a composite set of 5GC service procedures corresponding to a set of 5GC events, analytics and/or notifications (e.g. UPF, PCF UDM, NWDAF, AMF) listed in the table 4.15.X-1.
3-4. The NEF invokes Namf_EventExposure_Subscribe service operation with the UE list, event ID = Number of UEs present in a geographical area. AMF will provide a list of UEs that are within the FL coverage area to the NEF using the Namf_EventExposure_Notify service operation. The NEF obtains the list of possible targets UEs from AMF within the FL training server's coverage.
5.	In order to identify the appropriate NWDAF which can provide analytic output to derive the visited AOI info and to get the UE direction for the possible target UEs above, the NEF needs to select the suitable NWDAF by initiating the NWDAF discovery request (Analytics ID = UE mobility, AOI = Target AOI) with UE list.
6-7. The NEF invokes NWDAF Analytics Info request (UE list, Analytics ID = UE mobility, Filters include "Visited AoI = Target AOI" and "target period = historical nomadic period"). NWDAF will then provide a list of UEs that were ever roving within the target AOI, at the minimum, over the historical nomadic period NWDAF and also provide a list of UEs location in the order of which the UE passes through to the NEF. Then the NEF gets the corresponding statistics of UE mobility and the UE's direction.
8-9. The NEF compares the UE list provided by the AMF in steps 3-4 against the UE list provided by the NWDAF in steps 6-7. The NEF will then determine the FL candidate UEs which are now within the FL coverage area but were roving within the target AOI over the historical nomadic period and UE with the different direction and in the different sub-area within the FL coverage Area as requested by AF. The NEF notifies AF for such UE candidate list. 
10.	The NEF also needs to consider the list of UEs which are now within the FL coverage area, but may move out of the FL coverage area. Therefore, for each UE in the candidate list in steps 8-9, the NEF invokes the Namf_EventExposure_Notify service with UE ID = SUPI, Event ID=UE moving in/out of AOI (PRA) to keep track the movement of the UE(s) in/out of the AOI.
11-12.	If step 10 identifies any UE which is moving out of the FL coverage area, the NEF may further notify AF of the given UE which is moving out the coverage.

	* * * Next Changes * * * 	
[bookmark: _Toc20204511][bookmark: _Toc27895210][bookmark: _Toc36192307][bookmark: _Toc45193420][bookmark: _Toc47593052][bookmark: _Toc51835139][bookmark: _Toc122443869]5.2.6.1	General
The following table shows the NEF Services and Service Operations:
Table 5.2.6.1-1: NF Services provided by the NEF
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Nnef_EventExposure
	Subscribe
	Subscribe/Notify
	AF, NWDAF

	
	Unsubscribe
	
	AF, NWDAF

	
	Notify
	
	AF, NWDAF

	Nnef_PFDManagement
	Fetch
	Request/Response
	SMF

	
	Subscribe
	Subscribe/Notify
	SMF

	
	Notify
	
	SMF

	
	Unsubscribe
	
	SMF

	
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	Nnef_EASDeployment
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	
	Subscribe
	Subscribe/Notify
	SMF

	
	Unsubscribe
	
	SMF

	
	Notify
	
	SMF

	Nnef_ParameterProvision
	Update
	Request/Response
	AF

	
	Create
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	
	Get
	Request/Response
	AF

	Nnef_Trigger
	Delivery
	Request/Response
	AF

	
	DeliveryNotify
	Subscribe/Notify
	AF

	Nnef_BDTPNegotiation
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Notify
	
	AF

	Nnef_TrafficInfluence
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	
	Get
	Request/Response
	AF

	
	Notify
	Subscribe/Notify
	AF

	
	AppRelocationInfo
	Subscribe/Notify
	AF

	Nnef_ChargeableParty
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Notify
	Request/Response
	AF

	Nnef_AFsessionWithQoS
	Create
	Request/Response
	AF

	
	Notify
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Revoke
	Request/Response
	AF

	Nnef_MSISDN-less_MO_SMS
	Notify
	Notify
	AF

	Nnef_ServiceParameter
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	
	Get
	Request/Response
	AF

	Nnef_APISupportCapability
	Subscribe
	Subscribe/Notify
	AF

	
	Unsubscribe
	Subscribe/Notify
	AF

	
	Notify
	Subscribe/Notify
	AF

	Nnef_NIDDConfiguration
	Create
	Request/Response
	AF

	
	TriggerNotify
	Subscribe/Notify
	AF

	
	UpdateNotify
	Subscribe/Notify
	AF

	
	Delete
	Request/Response
	AF

	Nnef_NIDD
	Delivery
	Request/Response
	AF

	
	DeliveryNotify
	Subscribe/Notify
	AF

	
	GroupDeliveryNotify
	Notify
	AF

	Nnef_SMContext
	Create
	Request/Response
	SMF

	
	Delete
	Request/Response
	SMF

	
	DeleteNotify
	Subscribe/Notify
	SMF

	
	Delivery
	Request/Response
	SMF

	Nnef_AnalyticsExposure
	Subscribe
	Subscribe/Notify
	AF

	
	Unsubscribe
	
	AF

	
	Notify
	
	AF

	
	Fetch
	Request/Response
	AF

	Nnef_UCMFProvisioning
	Create
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	Nnef_ECRestriction
	Get
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	Nnef_ApplyPolicy
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	Nnef_Location
	LocationUpdateNotify
	Notify
	AF

	Nnef_TimeSynchronization
	ConfigUpdate
	Request/Response
	AF

	
	ConfigCreate
	Request/Response
	AF

	
	ConfigDelete
	Request/Response
	AF

	
	ConfigUpdateNotify
	Subscribe/Notify
	AF

	
	CapsSubscribe
	Subscribe/Notify
	AF

	
	CapsUnsubscribe
	Subscribe/Notify
	AF

	
	CapsNotify
	Subscribe/Notify
	AF

	Nnef_ASTI
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	
	Get
	Request/Response
	AF

	Nnef_AMPolicyAuthorization
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	
	Notify
	Subscribe/Notify
	AF

	
	Subscribe
	
	AF

	
	Unsubscribe
	
	AF

	Nnef_AMInfluence
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	
	Notify
	Subscribe/Notify
	AF

	Nnef_UEId
	Get
	Request/Response
	AF

	Nnef_SMService
	MoForwardSm
	Request/Response
	SMS-SC

	Nnef_PDTQPolicyNegotiation
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Notify
	
	AF

	Nnef_UESelectionAssistance
	Subscribe
	Subscribe/Notify
	AF

	
	Unsubscribe
	
	AF

	
	Notify
	
	AF



[bookmark: _Toc20150188][bookmark: _Toc27846996][bookmark: _Toc36188127][bookmark: _Toc45184034][bookmark: _Toc47342876][bookmark: _Toc51769578][bookmark: _Toc114665635]	* * * Next Changes * * * 	
[bookmark: _Toc122444023]5.2.6.X	Nnef_ UESelectionAssistance service
[bookmark: _Toc122444024]5.2.6.X.1	General

Table 5.2.6.X.1-1: Description of UE Member filtering criteria corresponding to UE filtering information
	UE Member filtering criteria
	Description
	UE filtering information

	Time window
	IndicateTime window for performing the AI/ML operation
	Analytics Target period

	QoS and performance related information

	QoS configuration in PCF
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Indicate the selected UEs should meet the required QoS in the specified areas
	Npcf_SMPolicyControl service
Filter: a list of GPSI(s) or SUPI(s)

	QoS monitoring
	Indicates monitored QoS performance for the selected UE should meet the threshold
	Nupf_EventExposure Service 
Filter: Event ID= QoS monitoring

	Expected QoS estimate in the area
	Indicate the selected UE in a certain area regarding the QoS change statistics for an Analytics target period in the past or the likelihood of a QoS change for an Analytics target period in the future.
	Nnwdaf_AnalyticsSubscription
Filter: Analytics ID= QoS Sustainability

	Throughput UL/DL
	Indicate the bit rates for the selected UE should meet the threshold
	Nupf_EventExposure Service
Filter: Event ID= Throughput UL/DL

	Packet transmission/ retransmission
	Indicate the packet delay for the selected UE should meet the threshold
	Nupf_EventExposure Service
Filter: Event ID= Packet transmission/ retransmission

	UE TransmissionLatency Performance
	Indicate the UE transmission latency performance refers to a time delay for completing the transmission of a specific data volume between UE to AF
	Nnwdaf_AnalyticsSubscription
Filter: UE Transmission Latency Performance

	Location related information

	UE current location
	Indicate the certain area that the selected UE appears
	[bookmark: _Hlk124155227]Namf_EventExposure service operation 
Filter: a list of GPSI(s) or SUPI(s)

	UE historical location
	Indicate the certain area that the selected UE appeared in a historical period of time
	Nnwdaf_AnalyticsSubscription
Filter: Analytics ID = UE mobility, 
Filters include "Visited AoI = Target AOI" and "target period = historical nomadic period

	UE trajectory
	Indicate the certain area trajectory that the selected UEs move in or out in the past or in the future
	Nnwdaf_AnalyticsSubscription
Filter: Analytics ID= UE Mobility

	UE direction
	Indicate the selected UEs should include different moving direction
	Nnwdaf_AnalyticsSubscription
Filter: Analytics ID= UE Mobility, Direction

	UE separation distance
	Indicate the selected UEs should comply with a minimum separation distance with each other
	Namf_EventExposure service operation 
Filter: a list of GPSI(s) or SUPI(s)

	UE status

	UE mobility
	Indicate whether the selected UE is moving out of the certain area.
	Namf_EventExposure service operation 
Filter: a list of GPSI(s) or SUPI(s), AoI

	CM state
	Indicate the selected UE should in the CM-CONNECTED state
	Namf_Communication_UEContextTransfer service operation
Filter: a list of GPSI(s) or SUPI(s)

	UE Reachability
	Indicate the selected UE should reachable
	Namf_Communication_UEContextTransfer service operation
Filter: a list of GPSI(s) or SUPI(s)

	UE Abnormal behaviour
	Indicate the selected UE should have no abnormal behaviour.
	Nnwdaf_AnalyticsSubscription
Filter: Analytics ID= UE Abnormal behaviour

	UE access type
	Indicate the selected UE should support the 5GS and WLAN access.
	Namf_Communication_UEContextTransfer service operation
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Filter: a list of GPSI(s) or SUPI(s)

	PDU session attributes

	S-NSSAI, DNN
	Indicate the S-NSSAI and DNN the selected UE should support
	Nudm_SubscriberDataManagement (SDM) Service
Filter: a list of GPSI(s) or SUPI(s)

	MA PDU Session
	Indicate the selected UE should support the MA PDU session
	Nudm_SubscriberDataManagement (SDM) Service
Filter: a list of GPSI(s) or SUPI(s)



Service description: This service provides candidate UE selection assistane functionalities.
[bookmark: _Toc122444025]5.2.6.X.2	Nnef_ UESelectionAssistance _Subsrcribe operation
Service operation name: Nnef_ UESelectionAssistance_Subsrcribe
Description: AF requests a candidate UE selection assistane functionalities.
Inputs, Required: Application Identity, UE list (GPSIs, SUPIs, or IP addresses).
Inputs, Optional: list of criteria shown in the clasue 5.2.6.X.1 Table 5.2.6.X.1 -1.
Outputs, Required: Candidate UE list (GPSIs, SUPIs, or IP addresses).
Output, Optional: None. 
See clause 4.15.X.1 for examples of this service operation to support the member selection assistance based on the UE location related criteria requested by the AF.
* * * End of Changes * * *
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