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Introduction

This work item covers the work related to the AIML support in 5GC. It is based on the recommendation provided in the TR 23.700-80 [1].
Description

The AMMT study (AI/ML Model Transfer) in stage-1 relates to how the 5GS supports the transmissions of AI/ML-based services over the application layer. The study addresses use cases and potential performance requirements for 5G system support of application layer Artificial Intelligence (AI)/Machine Learning (ML) model distribution and transfer (download, upload, updates, etc.), and identifies traffic characteristics of AI/ML model distribution, transfer and training for various applications, e.g. video/speech recognition, robot control, automotive, other verticals. Many of these requirements need 5GS transport solutions to support device-based application AI/ML training or inference services. Hence, 5GS is evolved to provide intelligent transmission support for application AI/ML-based services.    

The outputs of the corresponding stage-2 study phase FS_AIMLsys are documented in the TR 23.700-80 [1].

The Feature enhances the following aspects:  
-
Monitoring of network resource utilization to support the Application AI/ML operations 

-
Exposure of 5GC information to authorized 3rd party for Application AI/ML operations 

-
Enhancement of external parameter provisioning in 5GC to assist the Application AI/ML operations 

-
Enhancement in 5GC to enable Application AI/ML traffic transport

-
Enhancement of QoS and Policy control to support Application AI/ML data transport over 5GS 

-
5GS assistance to federated learning operation

by introducing the following set of capabilities:

Planned Data Transfer with QoS: Planned Data Transfer with QoS is used to enable the AF to negotiate viable time window for the planned AI/ML operation e.g. application data transfer with specific QoS requirements and operational conditions via the support of the NEF as described in the TS 23.503 [4] and in the TS 23.502 [3]. The PDTQ policies are defined for a specific ASP and each PDTQ policy includes a recommended time window for the traffic transfer for each of the AF sessions involved. The AF will select one of the PDTQ policy and inform the PCF about the selected PDTQ policy which will then be stored in the UDR. The PCF may, upon a request from AF/NEF for negotiation for Planned Data Transfer with QoS requirements (PDTQ), subscribe to the network analytics related to "Network Performance" or "DN Performance" from the NWDAF to assist in determination of PDTQ policies as described in the TS 23.288 [5]. Prior to the start of the selected time window for the planned data transfer, the AF requests the PCF to set up the AF session with required QoS. The PCF then determines the appropriate PCC rules according to the AF request. 

Enhanced external parameter provisioning: An AF hosting an AI/ML based application may provision the Expected UE Behaviour parameters and/or the Application-Specific Expected UE Behaviour parameter(s) captured in TS 23.502 [3] to the 5GC enhanced corresponding confidence and/or accuracy levels, where confidence level indicates a probability assertion for the associated parameter and accuracy level indicates the performance of the estimator (e.g. AI/ML model) used for the prediction. In addition, a threshold for those confidence/accuracy levels may also be provided to the UDM by the NF (e.g. AMF or SMF) subscribing to such externally provisioned parameters as described in 23.502 [3].
Member UE selection assistance functionality for application operation: 5G System may support Member UE selection assistance functionality to assist the AF to select member UE(s) that can be used in application operations such as AI/ML based applications (e.g. Federated Learning) according to the AF's request including a list of target member UEs and a set of filtering criteria. The Member UE selection assistance functionality is hosted by NEF and a new NEF service allows the AF to request such assistance from the 5GC. See TS 23.501 [2] for the detailed member UE selection requirements and TS 23.502 [3] for the details of Member UE selection procedures.
Multi-member AF session with required QoS: Support of Multi-member AF session with required QoS for a set of UEs identified by a list of UE addresses. The NEF receives the request for a Multi-member AF session with required QoS for a set of UEs identified by their addresses. The NEF then maps the request for Multi-member AF session with required QoS to individual requests for AF session with required QoS (i.e., one request for individual AF session with required QoS per UE address) and interacts with each of the UE's serving PCFs on a per AF session basis. The NEF receives the outcome of the individual requests for AF session with required QoS corresponding to each UE's IP address and consolidates them into a single response before forwarding it to the AF based on a locally configured timer. Details are specified in the TS 23.502 [3].

End-to-end data volume transfer time analytics: The E2E data volume transfer time analytics may be used to assist an AF or NEF with AI/ML-based services, e.g. for member UE selection of federated learning. NWDAF can provide E2E data volume transfer time analytics, in the form of statistics or predictions or both, to a service consumer. NWDAF collects E2E data volume transfer time related input data from 5GC NFs, OAM and AF. The E2E data volume transfer time refers to a time delay for completing the transmission of a specific data volume from UE to AF, or from AF to UE. The detailed requirements are covered in the TS 23.288 [5].

NEF new monitoring events: The AF may subscribe to new NEF monitoring events relevant to the operation of AI/ML based operations as described in TS 23.502 [3]. The new monitoring events include session inactivity time in order to assist the AI/ML application server in scheduling available UE(s) to participate in the AI/ML operation, traffic volume exchanged between the UE and the AI/ML application server in order to assist the AF with the transfer of AI/ML data, and UL/DL data rate aggregated per PDU session.
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