	
3GPP TSG-SA WG4 Meeting #128	S4-241027
Jeju, South Korea, 20 May - 24 April 2024


Source:	Samsung Electronics Co., Ltd.
Title:	[FS_AI4Media] pCR on general architecture
Agenda item:	9.6
Document for:	Agreement

1. Introduction
The contribution provides an update to the text on the general architecture for AI data delivery.
[bookmark: _GoBack]
2. Discussion
The current text and figures in clause 5.3 are missing federated learning related descriptions. Content based on clause 5.2.4 have been added in the proposal below.

3. Proposal
It is proposed to agree the following changes to 3GPP TR 26.927 v0.7.0.

* * * First Change * * * *
[bookmark: _Toc163673408]5.3	Architecture for AI data delivery
[bookmark: _Toc163673409]5.3.1	AI data components
AI-related user plane data includes:
-	AI model data, including data describing the topology/structure of the AI model, data related to the data nodes of the model, i.e. tensors, and other data which may be dependent on the format used for the AI/Ml model.
-	Intermediate data, defined as the output data from the inference process of an AI/Ml model that is not considered the final inference result (depending on the service and output layer of the split AI model, certain intermediate data may have media characteristics, or even be media data). Intermediate data is typically required to be delivered to a second device or entity, as the input to a subsequent second split inference.
-	Inference output data, which is the data corresponding to the output result of the final AI inference process for the service. Depending on the nature of the AI data inferencing for the given AI data service, this inference output data may include: labels for identifying recognition like tasks from media, actual media data such as video and/or audio, or perhaps XR related data such as 3D models.
-	Inference input data, corresponds to all inputs feeding the AI inference. In case of a split inference, input data feeds the first inference starting the inference at the input of the trained model. For AI for media use-cases, input is media data (image, video, audio, etc.)
-	Training input data, corresponds to all inputs feeding the AI training process on a device for federated learning. Such data is typically created on, or exists in UE devices.
-	Training results data, which is the data corresponding to the output result of the AI training process. Such data is typically delivered by a UE device to a federated learning entity which aggregates data from multiple UE devices in order to update and train a model.
[bookmark: _Toc163673410]5.3.2	Media-related AI data logical functions
The identified User plane logical functions supporting the scenarios include:
-	AI data delivery function
-	AI data access function
-	AI model inference engine
-	AI training engine
-	Federated learning engine
For split AI/ML, control plane functions in both the UE and network are needed for configuration, capability exchange and reporting:
-	AI capability manager
[bookmark: _Toc163673411]5.3.3	Mapping AI functions to the generalized 5G media delivery architecture
Using the architecture in 3GPP TS 26.501 [xx] as a reference architecture, instead of defining new 5GAI functions at the same level as the generalized functions, it is also possible to directly map specific logical AI functions into the generalized functions in order to support AI media services as shown in the table 5.3-1 below:
Table 5.3-1:Logical AI functions
	Generalized media architecture function
	Logical AI function

	Media AF
	AI Capability Manager

	Media AS
	AI Data Access/Delivery, AI Inference Engine, Federated Learning Engine

	Media Client
	~

	
	Media Session Handler
	AI Capability Manager

	
	Media Access Function
	AI Data Access/Delivery, AI Inference Engine, AI Training Engine

	Media Application Provider
	AI Enabled Application Provider

	Media-aware Application
	AI-aware Application



[bookmark: _Toc163673412]5.3.4	Architecture and components for AI data delivery over 5G
[bookmark: _Toc163673413]5.3.4.1	Introduction

 

[bookmark: _Hlk156987945][image: Une image contenant texte, capture d’écran, diagramme, Plan

Description générée automatiquement]
Figure 5.3.4-1: AI data delivery general architecture
A generalized 5G Media Delivery architecture supporting AI media functionality is shown in figure 5.3.4-1. Depending on the service scenario and/or use case, certain dedicated AI/ML logical subfunctions may be mapped to, or instantiated by the generalized media architecture functions.
[bookmark: _Toc163673414]5.3.4.2	Network functions and UE entities
In addition to the media related definitions described in TS 26.501, additional definitions for AI data related functions include:
-	Media Client running on the UE contains two subfunctions: 
-	Media Session Handler: A function on the UE that communicates with the network side 5G AI Application Function (AF) to establish and control the configuration of an AI data session. The function may include: 
-	Features that monitors, shares and/or reports UE capabilities with/to Media AF. This may be used for the selection of the model for a UE inference or for the selection of the UE model subset part for a split inference topology between the UE and the network. It may also be used for the configuration of federated learning.
-	Media Access Function: A function on the UE that communicates with the Media AS and the Media Session Handler to establish an AI data delivery session. The function contains:
-	An AI inference engine, which has the capability to perform the inferencing of received (split) AI models.
-	An AI data access and delivery function, which handles the access and delivery of user plane AI/ML data, as well as conventional media data including
-	Download the AI model data for inference process, or the partially trained AI model for on device local training. This includes instantiating an AI data access client to access and retrieve AI models or AI model subsets from local files or over the network (e.g., by streaming or downloading the model from a remote server). The inference engine may comprise format decapsulation and model decoding functions as well as a runtime engine that executes the model from the memory.
-	Access/deliver intermediate data when a inference is split between the UE and the network.
-	Encode data to deliver with serialization and/or compression technique or conversely decode the received data with deserialization or decompression technique.
-	An AI training engine, which has the capability to perform training of a partially trained model, using training data as the input
-	Media-Aware Application: An external function controlled by the external 5G AI application provider implementing the AI/ML application logic, which includes triggering the delivery of an AI model to the inference engine and obtaining inference results from the inference engine. 
-	Media AS(Application Server): An Application Server that hosts 5G AI data functions. It includes
-	An AI data access and delivery function, which handles the access and delivery of user plane AI/ML data, as well as conventional media data as described above.
-	An AI inference engine, which has the capability to perform the inferencing of (split) AI models.
-	A federated learning engine, which aggregates training results data and updates the model to be trained accordingly.

-	Media AF(Application Function): An Application Function that provides various control and configuration functions to the Media Session Handler on the UE and/or to the Media Application Provider. It may relay or initiate a request for different Policy or Charging Function (PCF) treatment or interact with other network functions via the NEF (Network Exposure Function). The Application function can include for example:
-	Supporting features such as monitoring, sharing and/or reporting network capabilities to the Media Session Handler, as well as configuring content consumption measurement, logging, collection and reporting; configuring QoE metrics measurement, logging, collection and reporting; requesting different policy and charging treatments; or Media AF-based Network Assistance.. This may be used for the selection of the model for a UE inference or for the selection of the UE model subset part for a split inference topology between the UE and the network via the Media Access Function. These features may also be used for the configuration of federated learning.

* * * End of Changes * * * *
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