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5.X	5GS Assistance for Application AI/ML operation 
5.X.1	General
This clause presents an overview on how 5G system provides the assistance to support application AI/ML operation via miscellaneous functionalities which may be specific to the application AI/ML operation. 
When 5GS assists the application AI/ML operation, the operation logic is controlled by an Application Function (AF).
Any AF request to the 5G System in the context of 5GS assistance to application AI/ML operation should be authorized by the 5GC.
The 5G System should ensure the performance KPIs specified in TS 22.261 [2] clause 7.10, to support the application AI/ML traffic.
In this Release, roaming is not supported, and the following general architecture principles apply: 
-	Application AI/ML decisions and their internal operation logic reside at the AF and UE application client and is out of scope of 3GPP. If the AF wants to know the application layer AI/ML capability in UE application client, this can be done via interaction between the AF and the UE application client, which is out of the 3GPP scope.
-	The AF does not include the application AI/ML operation type in the request sent to 5GC to request assistance for the application AI/ML operation. 
-	UE capability indication to support specific application's AI/ML operation type is not required.
-	5GC shall not waste the network resources to provide assistance for UEs which do not have proper subscription, e.g., mobility restriction, DNN, S-NSSAI, etc.  
-	Based on application logic, it is the application decision whether to request assistance from 5GC.
-	The 5GC could provide assistance to AF for UE selection
-	Although the network does not need to know about internals of AI/ML services, it needs to be able to distinguish AI/ML related traffic from rest of the user services related traffic. In that sense the network is not completely agnostic of AI/ML traffic.
NOTE:	While AI/ML traffic is considered as a new traffic category, it is assumed that existing detection mechanisms will be used to distinguish AI/ML related traffic from the rest of the user services related traffic.
-	The architecture/procedure to support AI/ML-based services and applications should avoid unnecessary signalling in the mobile network and/or between 5GC and AF. The principle should also apply for 5GS assistance to the AF monitoring of the application AI/ML operation utilization of network resources.
The set of 5GC functionalities that are used to assist the application AI/ML operations are briefly described in the following sub-clauses. The relevant clauses which provide more specific service descriptions and procedures are referred accordingly. 

5.X.2	5GC Network Resource Monitoring assistance for Application AI/ML operation 
NWDAF-based procedure and data analytics as described in TS 23.288 [86] for the Observed Service Experience, User Data Congestion, DN Performance Analytics, UE Communication Analytics can be used by the AF as assistance information for application AI/ML operation.   Unlike many applications, the application layer AI/ML operation could have short life-span.  Hence, in addition to leverage the URLLC to monitor the latency and reliability performance for specific QoS flow, the NEF event for Group MBR monitoring and the UPF exposure event as described in clauses 4.15.3.2.X and 5.2.26.2.1 of TS 23.502 [3], respectively, as well as in clause 6.1.3.21a of TS 23.503 [45] are used to monitor the aggregated bit rate for a set of QoS flows of a group of UE against the pre-defined Group MBR threshold for the specific application AI/ML operation.  

5.X.3	5GC Information Exposure to assist authorized 3rd party for Application AI/ML operation 
The user consent is required for the UE related information or data analytics to be exposed to the 3rd party.  
NOTE: The user consent checking procedure to verify the data exposure to AF shall be referred to SA3 specification. 
The AF could subscribe AF Session/PDU Session related information for the specific AF session to receive the notification as described in clause 5.2.6.2 of TS 23.502 [3].  

5.X.4	External Parameter Provisioning extensions 
The confidence and/or accuracy levels of entires of the expected UE behaviour parameters as described in Table 4.15.6.3-1 of TS 23.502 [3] may be used to assist the application AI/ML operation, and the confidence and/or accuracy threshold for the corresponding UE behavior parameter may also be provided by the NF.  The threshold is then used as the benchmark to indicate the required confidence and/or level of accuracy for the corresponding requested UE behviour parameters need to be met which then triggers the UDM to notify the AF.  The Expected Inactivity Time of the application AI/ML taffic as one of the expected UE behavior parameters may also be used to assist the application AI/ML operation.  Further details should be referred to clauses 4.15.6.2 and 4.15.6.3 of TS 23.502 [3].  

5.X.5	Planned Data Transport with QoS extensions 
The application AI/ML operation requires the 5GC to support a planned group data transmission with specific QoS requirements.  Hence, AF will negotiate viable time window(s) for the Planned Application Data Transfer with specific QoS (PDTQ) requirements and operational conditions with PCF as described in clause 7.2.4, and clause 5.2.5.X of TS 23.502 [3] via the support of the NEF as described in clause 7.2.8 and clause 5.2.6.X of TS 23.502 [3].   
The PDTQ policies are defined for a specific ASP which include the one or more QoS profiles corresponding to the respective Desired Time Windows, the maximum number of UEs to be supported, the optional Network Area Information and the Request for Notification if the AF accepts the PDTQ policy to be re-negotiated using the PDTQ warning notification procedure.  Further details for the procedures to negotiate the PDTQ service and to receive the PDTQ warning notification, clauses 4.16.X of TS 23.502 [3] and clause 6.1.2.X of TS 23.503 [45] should be referred.  
The Network Performance analytics or DN Performance analytics for NWDAF as described in TS 23.288 [86] will be subscribed by the PCF to assist its decision to derive the PDTQ policies for the selected time window(s).
One or more negotiated PDTQ policies could be provided by PCF to AF via NEF together with the PDTQ Reference ID provided by the AF. The AF will then select one of them and inform the PCF about the selected PDTQ policy which will then be stored in the UDR to be applied to the AF session when requested by the AF. Prior to the start of the Desired Time Window for the planned application data transfer, the AF requests the PCF to apply the selected PDTQ policy to the selected target UEs' PDU sessions. The PCF will then determine the appropriate PCC rules according to the negotiated PDTQ policy for the corresponding PDU session.  Further details on applying the PDTQ data transfer policy should be referred to clause 4.16.X of TS 23.502 [3].   

5.X.6	QoS and Policy enhancements 
TBD 
5.X.7	5GS Assistance for Application Federated Learning operation 
When leveraging the 5GS to assist the application Federated Learning (FL) operation, in addition to the functionalities that are described above, 5GC member selection assistance functionality is essential to assist the application FL operation and is hosted by the NEF.   
NOTE: The support of 5GC member selection assistance functionality does not imply the 5GC awareness of the application FL operation because the application operation type shall be transparent to 5GC. 
The 5GC member selection assistance functionalities is defined as a functionality to provide a list of candidate UEs and additional information requested by the AF to assist the AF to select the UE member(s) to support its application AI/ML operation (e.g. FL operation).  Once the member selection assistance request is received from the AF, the NEF will proceed with the required network services with other NFs within the 5GC based on the list of parameters/selection criteria provided to propose a list of recommended UE member(s) in the response to the AF.  Further details for the 5GC member selection assistance functionalities should be referred to the NEF services as described in clause 7.2.8 as well as in clauses 4.15.X and 5.2.6.X of TS 23.502 [3].  
AF may also request other 5GC NFs for the following analytics information to support application FL operation: 
· A group of UEs’ transmission latency performance analytics data for one or more specific time windows.   
· UE mobility analytics to provide UE’s direction and geographical distribution of the UEs to the AF based on the list of areas provided by the AF 
· WLAN performance analytics to provide analytics outputs on a per UE granualarity by referring to the UE list provided by the AF
· DN performance analytics to provide aggregated UE’s traffic rate, variance of the traffic rate among UEs, variance of packet delay among UEs,variance of packet loss rate among UEs as well as top UEs who cannot meet the traffic rate, packet delay and loss rate threshold.  
For further details on the above analytics data should be referred to TS 23.288 [86].  
In the event when the member assistance functionality is not used or not supported by the 5GC (e.g. the lack of NEF service) regardless the corresponding AF is trusted or untrusted, AF should resume the member selection functionality based on the 5GC network exposure information as described in clause 4.15 of TS 23.502 [3].  
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