

SA WG2 Temporary Document
Page 5

3GPP TSG-WG SA2 Meeting #151E e-meeting 	S2-2203791
Elbonia, May 16 – 20, 2022	(revision of S2-220xxxx)

Source:	Huawei, HiSilicon 
Title:	KI#5, New Sol: NWDAF assisted application level AI ML data transferring
Document for:	Approval
Agenda Item:	9.21
Work Item / Release:	FS_AIMLsys / Rel-18
Abstract: It proposes a new solution on how NWDAF assisted application level AI ML data transferring.
[bookmark: _GoBack]1. Introduction/Discussion
This solution addresses the KI#5: 5GC Enhancement to enable Application AI/ML Traffic Transport.
For some application level AI/ML data transfer (e.g. Federated Learning model training) within an AoI for a group of UE(s), their service requirement are as follows:
-	The overall ML Model training phase is not time sensitive; However, 
-	During the ML Model training phase:
-	UL: the AI/ML server expects that most of the AI/ML clients i.e. UEs within the UE group reports their own local ML model information in a same packet UL delay with few UL packet errors or packet loss rate;
-	DL: the AI/ML server expects that it distributes the aggregated ML model information to each AI/ML client within the UE group in a same packet DL delay with few DL packet errors or packet loss rate.
To meet the service requirement, the AF for the AI/ML server may contact the PCF via the NEF to request a time window and related conditions for future application level AI/ML data transfer, in which the AF request shall contain an ASP identifier, the volume of data to be transferred per UE, the expected amount of UEs, the desired time window, the External Group Identifier, Network Area Information, and also the following information:
-	desired packet delay for UL/DL per UE;
-	desired packet error rate for UL/DL per UE;
-	desired packet loss rate for UL/DL per UE;
-	desired bitrate for UL/DL per UE;
-	desired variance of packet delay for UL/DL of all UE.
Based on the information in the AF request, this solution proposes that the PCF leverages the Network Performance analytics from NWDAF as defined in clause 6.6 of TS 23.288 to determine the Application Level AI/ML Data Transferring policy which including the follow information:
-	recommended time window for the background data transfer; and
-	a reference to a charging rate for this time window; and 
-	optionally the following parameters:
-	a maximum aggregated bitrate for all the UEs; 
-	Packet Delay Budget for UL/DL per UE;
-	Packet Error Rate for UL/DL per UE;
-	Packet Loss Rate for UL/DL per UE;
-	Bitrate for UL/DL per UE;
-	Variance of Packet Delay for UL/DL of all UE.
Correspondingly, some new output parameters should be added to Network performance analytics as defined in the Table 6.6.3-1 and Table 6.6.3-2 of TS 23.288, such as:
-	Average packet delay;
-	Average packet error rate;
-	Average packet loss rate;
-	Average bitrate;
-	Variance of packet delay.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-80.
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6.X.2	Description
For some application level AI/ML data transfer (e.g. Federated Learning model training) within an AoI for a group of UE(s), their service requirement are as follows:
-	The overall ML Model training phase is not time sensitive; However, 
-	During the ML Model training phase:
-	UL: the AI/ML server expects that most of the AI/ML clients i.e. UEs within the UE group reports their own local ML model information in a same packet UL delay with few UL packet errors or packet loss rate;
-	DL: the AI/ML server expects that it distributes the aggregated ML model information to each AI/ML client within the UE group in a same packet DL delay with few DL packet errors or packet loss rate.
To meet the service requirement, the AF for the AI/ML server may contact the PCF via the NEF to request a time window and related conditions for future application level AI/ML data transfer, in which the AF request shall contain an ASP identifier, the volume of data to be transferred per UE, the expected amount of UEs, the desired time window, the External Group Identifier, Network Area Information, and also the following information:
-	desired packet delay for UL/DL per UE;
-	desired packet error rate for UL/DL per UE;
-	desired packet loss rate for UL/DL per UE;
-	desired bitrate for UL/DL per UE;
-	desired variance of packet delay for UL/DL of all UE.
Based on the information in the AF request, this solution proposes that the PCF leverages the Network Performance analytics from NWDAF as defined in clause 6.6 of TS 23.288 [6] to determine the Application Level AI/ML Data Transferring policy which including the follow information:
-	recommended time window for the background data transfer; and
-	a reference to a charging rate for this time window; and 
-	optionally the following parameters:
-	a maximum aggregated bitrate for all the UEs; 
-	Packet Delay Budget for UL/DL per UE;
-	Packet Error Rate for UL/DL per UE;
-	Packet Loss Rate for UL/DL per UE;
-	Bitrate for UL/DL per UE;
-	Variance of Packet Delay for UL/DL of all UE.
Correspondingly, some new output parameters should be added to Network performance analytics as defined in the Table 6.6.3-1 and Table 6.6.3-2 of TS 23.288 [6], such as:
-	Average packet delay;
-	Average packet error rate;
-	Average packet loss rate;
-	Average bitrate;
-	Variance of packet delay.
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Figure 4.16.7.2-1: Negotiation for future application level AI/ML data transfer
1.	The AF invokes Npcf_AIMLDTPolicyControl_Create Request (ASP Identifier, Number of UEs, Volume per UE, Desired time window and optionally Internal Group Identifier, the Network Area Information, desired packet delay for UL/DL per UE, desired packet error rate for UL/DL per UE and desired packet loss rate for UL/DL per UE) with the PCF to authorize the creation of the policy regarding the data transfer.
2.	The PCF subscribes the Network Performance analytics information for the Desired time window and the Network Area Information as defined in clause 6.6 of TS 23.288 [6]. The Nnwdaf_AnalyticsSubscription_Subscribe service operation may include the thresholds for these newly added parameters in the Network Performance analytics, such as average packet delay, average packet error rate, average packet loss rate, average bitrate, variance of packet delay.
NOTE 1:	When the External Group Identifier was provided and the Network Area Information was not provided by the AF at step 1, the NWDAF derives the Network Area Information from the Internal Group ID as defined in clause 6.6 of TS 23.288 [6].
NOTE 2:	The thresholds for the average packet delay, average packet error rate, average packet loss rate, average bitrate, variance of packet delay etc. may be transferred by the parameters in the AF request.
3.	The NWDAF collects data from the data sources e.g. OAM, NRF, AMF, UPF, etc.
4.	The NWDAF derives the Network Performance analytics and notifies it to the PCF.
5. 	The PCF determines the Application level AI/ML Data Transfer policy, based on the information provided by the AF Request, the analytics on "Network Performance" and other available information (e.g. network policy and existing AI/ML data transfer policies).
6. 	The PCF provides the Application level AI/ML Data Transfer policy to the AF by triggering the Npcf_AIMLDTPolicyControl_Create Response service operation.
7~9. The PCF may update the Application level AI/ML Data Transfer policy based on the updated Network Performance analytics from the NWDAF.
[bookmark: _Toc97307779]6.X.4	Impacts on services, entities and interfaces
AF:
-	Support to provide the AF request (ASP Identifier, Number of UEs, Volume per UE, Desired time window and optionally Internal Group Identifier, the Network Area Information, desired packet delay for UL/DL per UE, desired packet error rate for UL/DL per UE and desired packet loss rate for UL/DL per UE) to negotiate the Application level AI/ML Data Transfer policy with PCF.
PCF:
-	Support to determines the Application level AI/ML Data Transfer policy, based on the information provided by the AF Request, the analytics on "Network Performance" and other available information (e.g. network policy and existing AI/ML data transfer policies).
NWDAF:
-	Support to enhance the Network Performance analytics i.e. add new output parameters such as average packet delay, average packet error rate, average packet loss rate, average bitrate, variance of packet delay to help PCF determine the Application level AI/ML Data Transfer policy.
* * * * End of changes * * * *
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