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[bookmark: _Toc131528126]4.15.13	5GS assistance for UE member Member UE selection
[bookmark: _Toc131528127]4.15.13.0	General
AF provides a UE list and at least one UE memberMember UE filtering criterion as part of the service operation parameters to assist the candidate UEs selection. Upon receiving the AF request, NEF triggers corresponding 5GC procedures to retrieve the information from 5GC NFs. Before sending the list(s) of candidate UE to the AF, NEF consolidates all the information collected from other 5GC NFs and derives one or more list(s) of candidate UEs and possibly additional information according to the UE memberMember UE filtering criteria requested by the AF.
The member selection assistance capability can be used to assist the AF to select the group of UEs to support application service (e.g. FL operation) and it is further defined in clause 5.46.2 of TS 23.501 [2].
AF leverages the 5GC network exposure for UE member selection without the NEF assistance as described in clause 5.46.2 of TS 23.501 [2]. An example of how AF to leverage the 5GC network exposure for UE member selection can be referred to informative Annex I.
Editor's note:	The term "UE member selection" is FFS.
[bookmark: _Toc131528128]4.15.13.1	UE memberMember UE selection general information flow
This clause describes the procedures that are generally applicable independently of the UE memberMember UE filtering criteria sent by the AF.




Figure 4.15.13.1-1: 5GC assistane to UE Member UE selection
1.	AF subscribes the member selection assistance functionality by sending Nnef_UEMemberUESelectionAssistance_subscribe request including a list of target UE(s), one or more UE member filtering criteria listed in the Table 4.15.13.2-1, and optionally, time window(s).
2.	NEF verifies the authorization of the AF Request and identifies which information needs to be collected and executes the corresponding service operation based on the UE memberMember UE filtering criteria provided by the AF, e.g. events, analytics and/or notifications.
3.	NEF interacts with different 5GC network functions to collect the required information. The set of interactions between NEF and among 5GC NFs are dependent on the UE memberMember UE filtering criteria provided by the AF. See Table 4.15.13.2-1 for details.
4.	Based on the collected information from other 5GC NFs, NEF consolidates all the information collected from other 5GC NFs to derive the list(s) of candidate UE(s) which fulfill the UE memberMember UE filtering criteria in the AF request.
5.	NEF sends a Nnef_UEMemberUESelectionAssistance_Notify request to the AF including the list(s) of candidate UE(s) and possibly additional information.
[bookmark: _Toc131528129]4.15.13.2	UE Member UE Filtering Criteria for 5GS assistance to UE memberMember UE selection
Table 4.15.13.2-1 provides a summary of the UE memberMember UE filtering criteria that the AF may request.
Table 4.15.13.2-1: Description of UE Member UE filtering criteria
	UE Member UE filtering criteria
	Description of filtering criterion
	UE filtering information
	Detailed description clause

	QoS
	The Quality of Service of the selected UEs match or exceed the QoS of the filtering criteria
	
	4.15.13.3

	Access Type and/or RAT Type of the PDU Session
	Indicate the Access Type and/or RAT Type of the selected UE for the PDU Session used by the application (e.g. 3GPP/NR, Non-3GPP/WLAN, additional Access Type and RAT Type for MA PDU session)
	Service operation: Nsmf_EventExposure

Filter: a list of GPSI(s) or SUPI(s), DNN/S-NSSAI

Event ID: Change of Access Type and/or Change of RAT Type
	This can be provided by existing service operations, events, and procedures.

	End-to-end data volume transfer time
	Indicate the end-to-end data volume transfer time that refers to a time for completing the transmission of a specific data volume between UE to AF
	Service operation: Nnwdaf_AnalyticsSubscription/ Nnwdaf_AnalyticsInfo
Filter: Analytics ID = End-to-end data volume transfer time
	Clause 6.18 of TS 23.288 [50].

	UE current location
	Indicate the certain area that the selected UE currently located in.
	Service operation: Namf_EventExposure
Filter: a list of GPSI(s) or SUPI(s)
	4.15.13.3

	UE historical location
	Indicate the certain area that the selected UE appeared in a historical period of time
	Service operation:
Nnwdaf_AnalyticsSubscription
Filter: Analytics ID = UE mobility,
Filters include "Visited AoI = Target AOI" and "target period = historical nomadic period
	4.15.13.3

	UE direction
	Indicate the selected UEs should include different moving direction
	Service operation:
Nnwdaf_AnalyticsSubscription
Filter: Analytics ID= UE Mobility, Direction
	4.15.13.3



Editor's note:	The list of UE Member UE filtering criteria and their corresponding actions are FFS.
Editor's note:	Each Filter Criteria may add a new clause where the specific procedures for such filter criteria are described. For example:"4.15.13.3	Specific procedure for criterial foo".
[bookmark: _Toc131528130]4.15.13.3	Specific procedure for QoS UE memberMember UE filtering criteria
[bookmark: _Toc131528131]4.15.13.3.1	General
An AF may invoke Nnef_UEMemberUESelectionAssistance_Subscribe service operation with a QoS filtering criteria for receiving a list of UEs that match or exceed such criteria.
In addition to the mandatory parameters, the AF also includes in the request:
-	QoS filtering criteria.
-	Optionally, an Area of Interest: location area of the candidate UEs.
-	Optional time windows for selecting the candidate UEs: start time and stop time.
If one or more time windows are included in the request, the AF is expressing its intention to obtain the list of UEs that have been (statistics) or will be (predictions) matching or exceeding the QoS filtering criteria and have been or will be optionally located in the AoI, for the duration of the subscription. This is further described in clause 4.15.13.3.2.
If no time window is included in the request, the AF is expressing its intention to obtain the current list of UEs that match or exceed the QoS filtering criteria and are optionally located in the AoI in real time, for the duration of the subscription. This is further described in clause 4.15.13.3.3.
[bookmark: _Toc131528132]4.15.13.3.2	Specific procedure for the 5GC assistance to member Member UE selection based on the UE's current location, historical location and direction.




Figure 4.15.13.3.2-1: 5GC assistane to Member UE selection based on the UE's travel history, direction and separation distance
1.	AF requests 5GS assistance to support the Member UE selection by considering the UE's historical location, UE's current location 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.
-	UE current location: The current AoI which is the coverage area of the FL training server where the selected UEs located in to participate in the FL operation.
-	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 filtering criteria into the corresponding UE filtering information.
3-4. The NEF invokes Namf_EventExposure_Subscribe service operation with the UE list, the current AoI and event ID = Location report. AMF will provide a list of UEs that are within the current AoI to the NEF using the Namf_EventExposure_Notify service operation. The NEF obtains the list of possible targets UEs from AMF within the current AoI.
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 received from step 4.
6-7. The NEF invokes NWDAF Analytics Info request (UE list received from step 4, 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. Based on the information provided by the AMF and NWDAF, the NEF can 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 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 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.
[bookmark: _Toc131528133]4.15.13.3.3	UE Member UE Assistance with QoS filtering criteria for real-time QoS Monitoring
If no time window is present in the Nnef_UEMemberUESelectionAsistance_Subscribe request of step 1, NEF determines to do real-time QoS monitoring for determining the list of UEs that match or exceeds the QoS filtering criteria in real time. QoS Monitoring must have been activated in SMF for that QoS Flow before (e.g. by AF Session with required QoS). NsmF_Event_Exposure consumer becomes an additional received of the QoS Monitoring information.
Editor's note:	For QoS Flows other than QoS Flow associated to the default QoS rule, whether and how QoS monitoring is performed is FFS.




Figure 4.15.13.3.3-1: 5GC assistance to UE memberMember UE selection for real-time QoS monitoring
1.	AF subscribes the member Member UE selection assistance functionality by sending Nnef_UEMemberUESelectionAssistance_subscribe request including the Application Identity, Flow Description(s) and the QoS filtering criteria that includes one or more of UL packet delay, UL packet delay and round-trip packet delay.
2.	NEF verifies the authorization of the AF Request and identifies which information needs to be collected and executed based on the QoS filtering criteria provided by the AF.
3.	If an Application ID is present in the request from the AF, the NEF derives the S-NSSAI and DNN to which this Application ID have access. Due to the absence of a time window in the request from the AF, NEF discovers querying UDM and NRF the SMFs that are deployed in the Area of Interest. The NEF may also restrict the discovery to those SMFs that serve some S-NSSAI and DNN combination (this S-NSSAI and DNN combination has been derived from the Application Id or AF Id).
4.	For each target SMF, NEF sends an Nsmf_EventExposure_Subscribe request (Event: 'QoS monitoring', target UEs, Application ID or Flow Description(s), S-NSSAI, DNN, etc.).
5.	The SMF many need to interact with UPF for requesting the QoS monitoring for certain flows.
6.	SMF sends an Nsmf_EventExposure_Notify request including an Event Exposure notification.
7.	Based on the Analytics report received from the SMFs, NEF consolidates the results received from the SMFs and derives the list(s) of candidate UE(s) and additional information which fulfil the QoS filtering criteria in the AF request.
8.	NEF sends a Nnef_ UEMemberUESelectionAssistance_Notify request to the AF including the list(s) of candidate UE(s) and additional information.

* * * End of Changes * * * 

image1.emf
5GC NFs

1. Nnef_UEMemberSelectionAssistance_Subscribe 

(Initial UE list, UE member filtering criteria) 

5. Nnef_UEMemberSelectionAssistance_Notify 

(list(s) of candidate UE(s))

3. Service operations (depending on the 

specific UE member filtering criteria)

NEF AF

2. Service authorization for AF request, 

mapping the UE member filtering criteria 

to the corresponding service operation

4. NEF consolidates all the information 

collected from other 5GC NFs to derive the 

list(s) of candidate UE(s)


Microsoft_Visio_Drawing.vsdx
5GC NFs
1. Nnef_UEMemberSelectionAssistance_Subscribe (Initial UE list, UE member filtering criteria)
5. Nnef_UEMemberSelectionAssistance_Notify (list(s) of candidate UE(s))
3. Service operations (depending on the specific UE member filtering criteria)
NEF
AF
2. Service authorization for AF request, mapping the UE member filtering criteria to the corresponding service operation
4. NEF consolidates all the information collected from other 5GC NFs to derive the list(s) of candidate UE(s)



image2.emf
5GC NFs

1. Nnef_MemberUESelectionAssistance_Subscribe 

(Initial UE list, Member UE filtering criteria) 

5. Nnef_MemberUESelectionAssistance_Notify 

(list(s) of candidate UE(s))

3. Service operations (depending on the 

specific Member UE filtering criteria)

NEF AF

4. NEF consolidates all the information 

collected from other 5GC NFs to derive the 

list(s) of candidate UE(s)

2. Service authorization for AF request, 

mapping the Member UE filtering criteria 

to the corresponding service operation


Microsoft_Visio_Drawing1.vsdx
5GC NFs
1. Nnef_MemberUESelectionAssistance_Subscribe (Initial UE list, Member UE filtering criteria)
5. Nnef_MemberUESelectionAssistance_Notify (list(s) of candidate UE(s))
3. Service operations (depending on the specific Member UE filtering criteria)
NEF
AF
4. NEF consolidates all the information collected from other 5GC NFs to derive the list(s) of candidate UE(s)
2. Service authorization for AF request, mapping the Member UE filtering criteria to the corresponding service operation



image3.emf
AMF

SMF NWDAF NRF UDM NEF AF

1.Nnef_UEMemberSelectionAssistance

_Subscribe (UE list, UE current location, 

historical location and direction,AoI

)

5. NWDAF discovery request/response 

(Analytics ID = UE mobility, AoI) 

6.Nnwdaf_AnalyticsSubscription

 (Internal Group Identifier, Analytics ID = UE mobility, 

Filters = Visited Area of Interests/Area of Interests, 

target historical nomadic period)

7. Nnwdaf_AnalyticsSubscription

 (Statistics mobility result for a list of UE)

9.Nnef_UEMemberSele

ctionAssistance_Notify 

(Candidate UE list

)

8. Based on steps 3-4, UE list 

sent from the AMF, and based 

on steps 6-7, UE list sent from 

the NWDAF, NEF Compared 

with the UE list provided by 

AMF and NWDAF, the NEF 

selects the candidate UEs 

which was in the interested 

area in the historical nomadic 

period and currently has 

different direction as 

requested by AF 

3.Namf_EventExposure_Subscribe (UE list, Event ID = Location Report, Current AoI)

4. Namf_EventExposure_Notify (list of UEs in the AoI)

12.Nnef_UEMemberSelec

tionAssistance_Notify 

(Candidate UE is In/Out of 

AoI

）

11. Namf_EventExposure_Notify service operation (UE presence status in the Area Of Interest )

10. Namf_EventExposure_Subscribe service operation (SUPI, Event ID = UE moving in/out 

of AoI)

2. If the list of GPSIs is received, the NEF performs the 

procedure as defined in TS23.502 clause 4.13.2 to map 

the GPSIs to the SUPIs 


Microsoft_Visio_Drawing2.vsdx
AMF
SMF
NWDAF
NRF
UDM
NEF
AF
1.Nnef_UEMemberSelectionAssistance_Subscribe (UE list, UE current location, historical location and direction,AoI)
5. NWDAF discovery request/response (Analytics ID = UE mobility, AoI)
6.Nnwdaf_AnalyticsSubscription
 (Internal Group Identifier, Analytics ID = UE mobility, Filters = Visited Area of Interests/Area of Interests, target historical nomadic period)
7. Nnwdaf_AnalyticsSubscription
 (Statistics mobility result for a list of UE)
9.Nnef_UEMemberSelectionAssistance_Notify (Candidate UE list)
8. Based on steps 3-4, UE list sent from the AMF, and based on steps 6-7, UE list sent from the NWDAF, NEF Compared with the UE list provided by AMF and NWDAF, the NEF selects the candidate UEs which was in the interested area in the historical nomadic period and currently has different direction as requested by AF
3.Namf_EventExposure_Subscribe (UE list, Event ID = Location Report, Current AoI)
4. Namf_EventExposure_Notify (list of UEs in the AoI)
12.Nnef_UEMemberSelectionAssistance_Notify (Candidate UE is In/Out of AoI）
11. Namf_EventExposure_Notify service operation (UE presence status in the Area Of Interest )
10. Namf_EventExposure_Subscribe service operation (SUPI, Event ID = UE moving in/out of AoI)
2. If the list of GPSIs is received, the NEF performs the procedure as defined in TS23.502 clause 4.13.2 to map the GPSIs to the SUPIs



image4.emf
AMF

SMF NWDAF NRF UDM NEF AF

1.Nnef_MemberUESelectionAssistance

_Subscribe (UE list, UE current location, 

historical location and direction, AoI)

5. NWDAF discovery request/response 

(Analytics ID = UE mobility, AoI) 

6.Nnwdaf_AnalyticsSubscription

 (Internal Group Identifier, Analytics ID = UE mobility, 

Filters = Visited Area of Interests/Area of Interests, 

target historical nomadic period)

7. Nnwdaf_AnalyticsSubscription

 (Statistics mobility result for a list of UE)

9.Nnef_MemberUESele

ctionAssistance_Notify 

(Candidate UE list)

8. Based on steps 3-4, UE list 

sent from the AMF, and based 

on steps 6-7, UE list sent from 

the NWDAF, NEF Compared 

with the UE list provided by 

AMF and NWDAF, the NEF 

selects the candidate UEs 

which was in the interested 

area in the historical nomadic 

period and currently has 

different direction as 

requested by AF 

3.Namf_EventExposure_Subscribe (UE list, Event ID = Location Report, Current AoI)

4. Namf_EventExposure_Notify (list of UEs in the AoI)

12.Nnef_MemberUESelec

tionAssistance_Notify 

(Candidate UE is In/Out of 

AoI

）

11. Namf_EventExposure_Notify service operation (UE presence status in the Area Of Interest )

10. Namf_EventExposure_Subscribe service operation (SUPI, Event ID = UE moving in/out 

of AoI)

2. If the list of GPSIs is received, the NEF performs the 

procedure as defined in TS23.502 clause 4.13.2 to map 

the GPSIs to the SUPIs 


Microsoft_Visio_Drawing3.vsdx
AMF
SMF
NWDAF
NRF
UDM
NEF
AF
1.Nnef_MemberUESelectionAssistance_Subscribe (UE list, UE current location, historical location and direction, AoI)
5. NWDAF discovery request/response (Analytics ID = UE mobility, AoI)
6.Nnwdaf_AnalyticsSubscription
 (Internal Group Identifier, Analytics ID = UE mobility, Filters = Visited Area of Interests/Area of Interests, target historical nomadic period)
7. Nnwdaf_AnalyticsSubscription
 (Statistics mobility result for a list of UE)
9.Nnef_MemberUESelectionAssistance_Notify (Candidate UE list)
8. Based on steps 3-4, UE list sent from the AMF, and based on steps 6-7, UE list sent from the NWDAF, NEF Compared with the UE list provided by AMF and NWDAF, the NEF selects the candidate UEs which was in the interested area in the historical nomadic period and currently has different direction as requested by AF
3.Namf_EventExposure_Subscribe (UE list, Event ID = Location Report, Current AoI)
4. Namf_EventExposure_Notify (list of UEs in the AoI)
12.Nnef_MemberUESelectionAssistance_Notify (Candidate UE is In/Out of AoI）
11. Namf_EventExposure_Notify service operation (UE presence status in the Area Of Interest )
10. Namf_EventExposure_Subscribe service operation (SUPI, Event ID = UE moving in/out of AoI)
2. If the list of GPSIs is received, the NEF performs the procedure as defined in TS23.502 clause 4.13.2 to map the GPSIs to the SUPIs



image5.emf
AF NEF

1. Nnef_UEMemberSelectionAssistance_Subscribe 

    (Application ID or S-NSSAI/DNN, Initial UE list, µQos¶�filtering criteria) 

8. Nnef_UEMemberSelectionAssistance_Notify 

   (Candidate UE lists)

4a. Nsmf_EventExposure_Subscribe (Event: µQoS 

Monitoring¶��target UEs, Application ID, S-NSSAI, DNN, «�

SMF 1 SMF n

4b. Nsmf_EventExposure_Subscribe (Event: µQoS 

Monitoring¶��target UEs, Application ID, S-NSSAI, DNN, «�

5a. UPF Data 

collection

5b. UPF Data 

Collection 

6a. Nsmf_EventExposure_Notify (target UE, QoS monitoring 

parameters)

6b. Nsmf_EventExposure_Notify (target UE, QoS monitoring 

parameters)

2. Service authorization for AF 

request, mapping the QoS filtering 

criteria to the corresponding service 

operation

7. Consolidation of the 

candidate UE list 

3. Discovery and selection of 

target SMFs


Microsoft_Visio_Drawing4.vsdx
AF
NEF
1. Nnef_UEMemberSelectionAssistance_Subscribe 
    (Application ID or S-NSSAI/DNN, Initial UE list, ‘Qos’ filtering criteria)
8. Nnef_UEMemberSelectionAssistance_Notify 
   (Candidate UE lists)
4a. Nsmf_EventExposure_Subscribe (Event: ‘QoS Monitoring’, target UEs, Application ID, S-NSSAI, DNN, …)
SMF 1
SMF n
4b. Nsmf_EventExposure_Subscribe (Event: ‘QoS Monitoring’, target UEs, Application ID, S-NSSAI, DNN, …)
5a. UPF Data collection
5b. UPF Data Collection
6a. Nsmf_EventExposure_Notify (target UE, QoS monitoring parameters)
6b. Nsmf_EventExposure_Notify (target UE, QoS monitoring parameters)
2. Service authorization for AF request, mapping the QoS filtering criteria to the corresponding service operation
7. Consolidation of the candidate UE list
3. Discovery and selection of target SMFs



image6.emf
AF NEF

1. Nnef_MemberUESelectionAssistance_Subscribe 

    (Application ID or S-NSSAI/DNN, Initial UE list, µQos¶�filtering criteria) 

8. Nnef_MemberUESelectionAssistance_Notify 

   (Candidate UE lists)

4a. Nsmf_EventExposure_Subscribe (Event: µQoS Monitoring¶��target 

UEs, Application ID, S-NSSAI, DNN, «�

SMF 1 SMF n

4b. Nsmf_EventExposure_Subscribe (Event: µQoS Monitoring¶��target 

UEs, Application ID, S-NSSAI, DNN, «�

5a. UPF Data 

collection

5b. UPF Data 

Collection 

6a. Nsmf_EventExposure_Notify (target UE, QoS monitoring 

parameters)

6b. Nsmf_EventExposure_Notify (target UE, QoS monitoring 

parameters)

2. Service authorization for AF request, 

mapping the QoS filtering criteria to the 

corresponding service operation

7. Consolidation of the 

candidate UE list 

3. Discovery and selection of target 

SMFs


Microsoft_Visio_Drawing5.vsdx
AF
NEF
1. Nnef_MemberUESelectionAssistance_Subscribe 
    (Application ID or S-NSSAI/DNN, Initial UE list, ‘Qos’ filtering criteria)
8. Nnef_MemberUESelectionAssistance_Notify 
   (Candidate UE lists)
4a. Nsmf_EventExposure_Subscribe (Event: ‘QoS Monitoring’, target UEs, Application ID, S-NSSAI, DNN, …)
SMF 1
SMF n
4b. Nsmf_EventExposure_Subscribe (Event: ‘QoS Monitoring’, target UEs, Application ID, S-NSSAI, DNN, …)
5a. UPF Data collection
5b. UPF Data Collection
6a. Nsmf_EventExposure_Notify (target UE, QoS monitoring parameters)
6b. Nsmf_EventExposure_Notify (target UE, QoS monitoring parameters)
2. Service authorization for AF request, mapping the QoS filtering criteria to the corresponding service operation
7. Consolidation of the candidate UE list
3. Discovery and selection of target SMFs



