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[bookmark: _Toc20203939][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc45192777][bookmark: _Toc47592409][bookmark: _Toc51834490][bookmark: _Toc83303923]* * * Start of Changes * * * (All New)

[bookmark: _Toc114668162]4.15.6.x		Multi-client AF session with required QoS for a list of UEs 
This clause describes the procedure to request QoS and to perform QoS monitoring for the communication between a list of UEs (i.e. AF clients), identified by the UE IP address(es) and the AF.    
Editor’s Note: It is FFS whether to converge with GMEC to leverage common service interface to also support Multi-client AF session with required QoS for a list of UEs. 
The NEF receives the Multi-client AF session request with required QoS for a list of UEs identified by their IP addresses.  The NEF then converts the Multi-client AF session to the AF session with required QoS to each of the UE’s serving PCF which then applies AF session with required QoS procedure as described in clause 4.15.6.6 “Setting up an AF session with required QoS procedure” to each UE, except for the TSCTSF related information.
The NEF receives the outcome of the individual AF session with required QoS corresponding to each UE’s IP address, and consolidates them into single response before forwarding it to the AF.  
When the AF subscribes to QoS Monitoring for the list of UEs identified by their respective IP addresses, the AF also provide a Consolidated MBR threshold that is stored in the NEF. The NEF subscribes to QoS Monitoring for each AF session with required QoS parameter(s) for each UE identified by its IP address. The list of the QoS Monitoring for Data Rate reports will be sent to the AF only if the aggregated bit rate exceed the Consolidated-MBR threshold.  Otherwise, the group of QoS Monitoring for Data Rate report will be sent to the AF according to the reporting frequency. 
The following describes the mapping of the 4 types of NEF service requests of the multi-client AF sessions and the N5 service request. 
	Nnef_MultiClientAFSessionWithQoS Request
	N5 request

	Create
	Requesting to allocate network resources to support a list of UEs’ communication with the AF and the UEs are identified by the UE IP address(es). In addition, the AF can subscribe to be notified of QoS Monitoring reports.

	Update
	Updating (a) the list of UEs, (b) the requested QoS (c) the type of QoS monitoring for the list of QoS flows.    
More than one of the above operations can be requested at the same time. 

	Revoke
	Deleting the establishment of the Multi-client AF session for a list of UEs.

	Notify
	Notifying AF with the individual or aggregated QoS monitoring report for a specific list of AF sessions 


 
The Consolidated Maximum Bit Rate (Consolidated-MBR) threshold is described as follows:
-	The Consolidated-MBR threshold provides the upper bound of the aggregate bit rate across all GBR QoS Flows corresponding to the list of PDU Sessions of the UEs who participate in a list of transmissions concurrently (e.g. Federated Learning (FL) operation) with active user planes. The NEF aggregates bit rate across the set of selected QoS Flows against the Consolidated-MBR threshold.
In case of the QoS monitoring for a list of QoS flows, Consolidated-MBR monitoring or concurrent reporting for the list of QoS flows’ data rate or both could be supported at the same time by the NEF according to the AF request.  
NOTE-1: If Consolidated-MBR Threshold is provided, the QoS parameter(s) to be measured indicates the bit rate shall be provided. 
NOTE-2: When the event report is for Consolidated-MBR monitoring, the QoS Flow data rate reporting for the list of UEs provided to the AF by the NEF only when the Consolidated-MBR threshold is exceeded.  

* * * Next Changes * * * 

4.15.6.X.2 	Procedures for Updating a Multi-client AF session with required QoS for a list of UEs	





Figure 4.15.6.X.2-1: Multi-client AF sessions with required QoS for a list of UEs 
1.	The AF which controls the operation for a multi-client AF Sessions invokes the Nnef_MultiClientAFSessionWithQoS_ Update Request with a list of UEs’ serving PCFs via the support of NEF to initiate the update the resource allocations and/or to direct the required QoS monitoring for a selected list of UEs to support a specific Application (e.g. FL operation). 
When the AF requests to update the UE(s) in the list and/or to update either the resource allocation and/or to update the type of QoS monitoring, the AF initiates the Nnef_MultiClientAFSessionWithQoS_Update request which includes the list of UE addresses, the AF Identifier, Transaction Reference ID, [Flow description information], [QoS Reference or individual QoS parameters], [Alternative Service Requirements (as described in clause 6.1.3.22 of TS 23.503 [20])]) to NEF for updating the reserved resources and/or to update the type of QoS monitoring. The Transaction Reference ID provided in the AF session with required QoS update request message is set to the Transaction Reference ID that was assigned by the NEF. The AF may, instead of a QoS Reference, provide one or more of the following individual QoS parameters: Requested 5GS Delay (optional), Requested Priority (optional), Requested Guaranteed Bitrate, Requested Maximum Bitrate, Maximum Burst Size and Requested Packet Error Rate. If requested, the Consolidated-MBR threshold for Consolidated-MBR monitoring and the list of UE addresses subjected for Consolidated-MBR monitoring. The optional Alternative Service Requirements provided by the AF shall either contain QoS References or Requested Alternative QoS Parameter Set(s) in a prioritized order as specified in clause 6.1.3.22 of TS 23.503 [20].
NOTE-1: If Consolidated-MBR Threshold is provided, the QoS parameter(s) to be measured indicateings the Guaranteed Bitrate shall be provided. 
NOTE-2: When the AF request is for Consolidated-MBR monitoring is set for event trigger, the QoS Flow data rate reporting for the list of UEs provided to the AF by the NEF only when the Consolidated-MBR threshold is exceeded.  
NOTE-3:  If AF wants to terminate the Consolidated-MBR monitoring for the list of AF sessions, AF does not include the Consolidate-MBR threashold in the AF request.
Editor’s Note: Whether and how to leverage direct or indirect UPF event notification is FFS
2. 	NEF authorizes the Multi-client AF request, and may apply policies to control the overall amount of QoS authorized for the AF. If the authorisation is not granted, all following steps are skipped and the NEF replies to the AF with a Result value indicating that the authorisation failed.  
3.&4.&5. Once the UE(s)’ serving PCF(s) are identified, the NEF converts the multi-client AF request into AF Session With QoS for a list of UEs.  The UE’s serving PCF authorizes the NEF request and responds to NEF with Npcf_PolicyAuthorization response according to the success or failure of the authorization.   
When the AF requests for Nnef_MultiClientAFSessionWithQoS_Update in order to update the UE(s) in the list for the resource allocation and/or to update the type of QoS monitoring, the NEF refers to the local context of the corresponding to the list of UEs and determines for which the new UE is to be added to the list, for which of the existing UE is to be removed from the list and/or for which of the existing UE is to be updated by invoking one or more of the following Npcf_PolicyAuthorization procedures:
a) If the Multi-client AF session update request involves a new UE is to be added to the list with resource allocation, after inquring BSF via Nbsf_Management Discovery service operation to find out the address of the UE’s serving PCF, the NEF initiates the Npcf_PolicyAuthorization_Create as described in 4.15.6.6 and 5.2.6.9.4 excluding TSCTSF related procedure towards the PCF for the corresponding UE should be followed.  NEF associates the new UE IP address(es) received from the AF with the existing Transaction Reference ID.  Furthermore, if Consolidated_MBR monitoring is requested for the subset of the QoS monitoring, NEF should update the context for the list of UEs for Consolidated_MBR monitoring.
Editor’s note: Whether to optimize the BSF to support bulk request for a group of UEs is FFS
Editor’s note: Whether and how to support Consolidate_MBR monitoring concurrently when requesting the resource for the new UE is FFS.  
b) If the Multi-client AF session update request involves an existing UE is to be removed to the list, the NEF initiates the Npcf_PolicyAuthorization_Delete as described in 5.2.6.9.4 excluding TSCTSF related info towards the PCF for the corresponding UE should be followed.  
Editor’s note: Whether and how to support Consolidate_MBR monitoring concurrently when requesting the resource for the new UE is FFS
c) If the Multi-client AF session update request involves either the update the QoS resources or QoS monitoring or both for the existing UE in the group, the NEF initiates the Npcf_PolicyAuthorization_Update to the UE’s serving PCF. 
6. 	NEF aggregates the authorization responses from the PCFs as described in step 6 of 4.15.6.6a and sends the AF with the Nnef_ MultiClientAFSessionWithQoS Update response corresponding to the earlier AF session request.  The consolidated response for NEF provides specific success or failure response corresponding to each UE.  For those UE(s) which have been failed for resource allocation by the PCF should be disassociated from the Transaction Reference ID and from the list of the Consolidated_MBR monitoring at the NEF before responding to the AF. 
7.	If NEF requested Npcf_PolicyAuthorization_ Update is authorized by the PCF as described in c) of step 5 above, the PCF processes the Npcf_PolicyAuthorization_Update request according to the actions described in step 4 of clause 4.15.6.6 for SM policy Association Modification procedure and/or QoS Monitoring as described in clause 6.1.3.21 of TS 23.503. The NEF shall send a Npcf_PolicyAuthorization_Subscribe message to the PCF to subscribe to notifications of Resource allocation status and may subscribe to other events described in clause 6.1.3.18 of TS 23.503 [20].
Editor’s Note: Whether and how to leverage direct or indirect UPF event notification is FFS
8.&9.	Dependent on the establishment of the transmission resources corresponding to the QoS update succeeded or failed, the UE’s serving PCF sends Npcf_PolicyAuthorization_Notify message to the NEF about the Resource allocation status and NEF consolidates the notify messages from the respective UEs’ serving PCFs before notifying the AF via Nnef_MultiClientAFSessionWithQoS_Notify for the respective PCFs’ outcome together with the AF Transaction Reference ID.  For those UE(s) which have been failed for the resource allocation should be disassociated from the Transaction Reference ID at the NEF before responding to the AF and from the list of the Consolidated_MBR monitoring at the NEF before responding to the AF.
10.    If the QoS Monitoring event for Data Rate Monitoring is indicated by the SMF, the UPF reports the data rate for the target QoS flow periodically to the NEF; otherwise, if the QoS Monitoring event for Data Rate Monitoring is revoked by the SMF, the UPF terminate the UPF reporting. 
11. 	If receiving the Data Rate Monitoring report of the QoS Monitoring event for specific QoS flow from UPFs, and the Consolidated-MBR threshold was provided by the prior Nnef_MultiClientAFSessionWithQoS request,  the NEF sums up the data rates of all the active QoS flows according to the list of UEs which are subjected to Consolidate-MBR monitoring  through the duration of the Reporting Frequency.  If the given Application AI/ML traffic is asymmetric, the bit rate aggregation is done per uplink and downlink separately; otherwise, the bit rate aggregation is done per either uplink or downlink. NEF compares the aggregated bit rate of the uplink or downlink against the Consolidated-MBR threshold for the uplink or downlink, accordingly. 
12.  In case of event reporting for Consolidated-MBR monitoring, only if the aggregate bit rate exceeds the Consolidated-MBR threshold, the NEF will notify the Application AI/ML AF via Nnef_MultiClientAFSessionWithQoS_Notify for the collected UPF QoS monitoring reports together with the status of the Consolidated-MBR monitoring and the AF Transaction Reference ID; otherwise, the NEF notify the AF periodically with the collected UPF QoS monitoring reports together with the status of the of the Consolidate-MBR monitoring, if requested, and the AF Transaction Reference ID.  
The UPF QoS Monitoring event for Data Rate Monitoring continues until AF terminates the Consolidated-MBR monitoring. The UPF continues to perform the QoS Monitoring event for Data Rate Monitoring for the given QoS flow to the NEF periodically corresponding to the Reporting Frequency as described in steps 11-12 above. 


* * * Next Changes * * * 
[bookmark: _Toc20204554][bookmark: _Toc27895253][bookmark: _Toc36192350][bookmark: _Toc45193463][bookmark: _Toc47593095][bookmark: _Toc51835182][bookmark: _Toc122443912]
[bookmark: _Toc122443868]5.2.6	NEF Services
[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_MultiClientAFSessionWithQoS
	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





* * * Next Changes * * * (All New)
		
5.2.6.X	Nnef_MultiClientAFSessionWithQoS service
[bookmark: _Toc20204555][bookmark: _Toc27895254][bookmark: _Toc36192351][bookmark: _Toc45193464][bookmark: _Toc47593096][bookmark: _Toc51835183][bookmark: _Toc122443913]5.2.6.X.1	General
See clause 4.15.X.
[bookmark: _Toc20204556][bookmark: _Toc27895255][bookmark: _Toc36192352][bookmark: _Toc45193465][bookmark: _Toc47593097][bookmark: _Toc51835184]In addition to support the QoS resource allocation for a group of UEs, this service is also used to support subscription and notification of QoS Monitoring event for Data Rate Monitoring for a group list of QoS flows, as described in clause 5.2.26.
[bookmark: _Toc122443914]5.2.6.X.2	Nnef_MultiClientAFSessionWithQoS_Create service operation
Service operation name: Nnef_MultiClientAFSessionWithQoS Create
Description: The consumer requests the network to allocate QoS dedicated resources for a specific group of AF sessions and potentially to perform QoS monitoring (e.g. delay, jitter, bit rate or Consolidated-MBR).  
Inputs, Required: AF Identifier, a list of UE addresses (i.e. IP addresses), Flow description information as described in clause 6.1.3.6 of TS 23.503 [20] or External Application Identifier, QoS Reference or individual QoS parameters as described in clause 6.1.3.22 of TS 23.503 [20].
Inputs, Optional: Time Period, Traffic Volume, Alternative Service Requirements (containing one or more QoS Reference parameters or Requested Alternative QoS Parameter Sets in a prioritized order), QoS parameter(s) to be measured, Consolidated-MBR Threshold, Reporting frequency, Target of reporting and optional an indication of local event notification as described in clause 6.1.3.21 of TS 23.503 [20], DNN if available, S-NSSAI if available.
NOTE-1: If Consolidated-MBR Threshold is provided, the QoS parameter(s) to be measured indicates the Guaranteed Bitrate shall be provided. 
NOTE-2: When the Multi-client AF request is for Consolidated-MBR monitoring is set for event reporting, the QoS Flow data rate reporting for the group of UEs provided to the AF by the NEF only when the Consolidated-MBR threshold is exceeded.  
Outputs, Required: Transaction Reference ID, result for the success or failure of the request corresponding to individual UE(s) in the list. 
Output (optional): None.
[bookmark: _Toc20204557][bookmark: _Toc27895256][bookmark: _Toc36192353][bookmark: _Toc45193466][bookmark: _Toc47593098][bookmark: _Toc51835185][bookmark: _Toc122443915]
5.2.6.X.3	Nnef_MultiClientAFSessionWithQoS_Notify service operation
Service operation name: Nnef_MultiClientAFSessionWithQoS_Notify
Description: NEF reports the QoS Flow level event(s) to the consumer corresponding to the list of AF sessions.
Inputs, Required: Transaction Reference ID, Delivery reports of the events as defined in clause 6.1.3.18 of TS 23.503 [20].
NOTE: When the event report is for Consolidated-MBR monitoring, the QoS Flow data rate reporting for the group of UEs provided to the AF by the NEF only when the Consolidated-MBR threshold is exceeded.  
Inputs, Optional. When the delivery report is for Consolidated-MBR Monitoring, includes Consolidated-MBR Monitoring report
Outputs, Required: None. 
Output (optional): None.
[bookmark: _Toc27895257][bookmark: _Toc36192354][bookmark: _Toc45193467][bookmark: _Toc47593099][bookmark: _Toc51835186][bookmark: _Toc122443916]
5.2.6.X.4	Nnef_MultiClientAFSessionWithQoS_Revoke service operation
Service operation name: Nnef_MultiClientAFSessionWithQoS_Revoke
Description: The consumer requests the network to revoke the list of AF sessions. 
Inputs, Required: Transaction Reference ID.
Inputs, Optional: None.
Outputs, Required: Transaction Reference ID, result for the success or failure of the request corresponding to individual UE.
Output (optional): None.

[bookmark: _Toc36192355][bookmark: _Toc45193468][bookmark: _Toc47593100][bookmark: _Toc51835187][bookmark: _Toc122443917]5.2.6.X.5	Nnef_MultiClientAFSessionWithQoS_Update service operation
Service operation name: Nnef_MultiClientAFSessionWithQoS_Update
Description: The consumer requests the network to update list of UEs (identified by IP addresses) of the list of AF sessions, the Service Requirement(s) and/or additional Alternative Service Requirement(s) for a list of AF sessions and/or the type of QoS monitoring operation.
Inputs, Required: Transaction Reference ID. AF Identifier, a list of UE addresses (i.e. IP addresses), Flow description information as described in clause 6.1.3.6 of TS 23.503 [20] or External Application Identifier.
Inputs, Optional: QoS Reference or individual QoS parameters as described in clause 6.1.3.22 of TS 23.503 [20], time period, traffic volume, Alternative Service Requirements (containing one or more QoS Reference parameters or Requested Alternative QoS Parameter Sets in a prioritized order), QoS parameter(s) to be measured, Consolidated-MBR Threshold, Reporting frequency, Target of reporting and optional an indication of local event notification as described in clause 6.1.3.21 of TS 23.503 [20], flow direction.
NOTE-1: If Consolidated-MBR Threshold is provided, the QoS parameter(s) to be measured indicates the Guaranteed Bitrate shall be provided. 
NOTE-2: When the AF request is for Consolidated-MBR monitoring is set for event reporting, the QoS Flow data rate reporting for the group of UEs provided to the AF by the NEF only when the Group-MBR threshold is exceeded.  
NOTE-3:  If AF wants to terminate the Consolidated-MBR monitoring, AF does not include the Consolidate-MBR threashold in the AF request.
Outputs, Required: Transaction Reference ID, result for the success or failure of the operation execution result. 
Output (optional): None.

* * * End of Changes * * * 
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