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Abstract: Resubmission/revision from SA1#111. It is proposed to review and include a new use case on Supporting dynamic QoS and resource efficiency considering AI service to clause 6 of TR 22.870 (AI). This use case is intended to support both highly dynamic QoS that are required for traffic caused by AI-related operations and network resource efficiency in the 6G system.

1. Introduction
This use case proposes to consider the needs to support both highly dynamic QoS relevant for different types of AI-related traffic in dynamic situation through a suggested case example as follows: An AI-powered robot acts as a co-teacher in a school, helping students create a plant field guide. The robot helps in various ways: it identifies plant species from student photos, generates creative content like videos with background music, and organizes data into different guidebooks (beginner or expert levels). For inclusive education, it also creates braille and audio versions of the guide. To manage all these tasks, the robot's network dynamically adjusts its data transmission speed and priority, ensuring that all class activities, from real-time image recognition to creating guidebooks, run smoothly.
2. Reason for Change
Summary of Changes (into 4365)
1) Removed “radio network” in clause 6.x.2
2) editorial “as requested”
Summary of Changes (from 4100r2)
1) 001: Removed “(e.g. )” and clarification
2) Remove 002
3) In 003, removed the last part “and obtain from trusted 3rd party” 
4) Removed “e.g.” in 004
5) Removed “radio network”, “core network” in “6.x.3 Serice Flow”
6) Added LG Uplus to the co-sourcing companies

Summary of Changes (from 4027)
1) Charging aspects (AT&T): 004 added
2) Aware of changes (KDDI): 003 added
3) AI relationship (ZTE, Huawei): e.g. in 001, 003

3. Conclusions
See below.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.870 v0.4.1.

* * * First Change * * * *
6.x	Use case on Supporting dynamic QoS and network resource efficiency considering AI service  
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]6.x.1	Description
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]In a school, students are scattered across the schoolyard, excitedly collecting leaves, snapping photos of flowers, and documenting their findings for a class project on creating a plant field guide. An AI-powered robot assisting their teacher, acting as a co-teacher and digital facilitator. As students bring in photos of their discovered plants, the robot transmits the images to an online search engine, which identifies each species and provides scientific and common names. It also helps generate creative visual content (e.g. using the collected plant images) and even creates short videos by adding fitting background music based on the visual mood of the pictures.

Beyond multimedia creation, the robot assists in structuring the data: it organizes plant characteristics into visual charts, classifies the species, and compiles them into either beginner-level or expert-level guidebooks, based on the learning objective. For inclusive education, it also generates braille-compatible documents and produces audio-narrated versions of the guide. To perform all these tasks efficiently, the robot dynamically adjusts the type and urgency of the data it sends over the network—forwarding raw data, partial inference results, and complete outputs depending on the task. Depending on the priority of each task (e.g., real-time image recognition vs. scheduled guidebook generation) and/or the load of each task (e.g., simple answering via text vs. video generation with multimedia), the network may dynamically fine-tune the Quality of Service (QoS) to ensure seamless and timely support for the class (see Figure 6.X.1-1).


[image: ]
Figure 6.X.1-1: Example scenario supporting QoS dynamically for AI service

6.x.2	Pre-conditions.
Mobile Network Operator (MNO) O and Application Service Provider S have a Service Level Agreement (SLA) to support AI service to MNO O’s subscribers.
Robot (UE) R is subscribed to MNO O, and is able to use an AI service engine provided by Application Service Provider S. 
The AI service includes various types of AI-related traffic (e.g., raw data, AI model transfers, AI inference results) as needed.
Robot R (UE R) provides input information, specifically, the types of AI-related traffic, to the 6G network.
The AI service engine, which is a trusted third party, also provides input information about the types of AI-related traffic to the 6G network.
The network of MNO O can support the necessary QoS requirements these various types of AI related traffic, based on MNO O’s policy configuration, if one exists.

[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]6.x.3	Service Flows
1.	Robot R (UE R) transmits a lot of large-size images to the AI service engine of Application Service Provider S, to create a plant field guide through systematic classification and analysis (i.e. AI inference).
2.	Based on the request of Robot R (e.g. real-time vs. scheduled guidebook generation), the core network of MNO O coordinate with Robot R and Application Service Provider S, to offload the work task (e.g. by using the intermediate AI inference or federated learning) into the Service Hosting Environment.
3.	Application Service Provider S asks Robot R to take an initial step of AI inference to return the locally obtained results. 
4. 	Robot R (UE R) provides input information (i.e., types of AI-related traffic) for the core network of 6G system. Robot R transmits the local inference results to Application Service Provider S. 
5.	As the traffic characteristics dynamically change (i.e., from sending raw data of AI/ML to sending the locally obtained AI/ML inference result), the core network of MNO O coordinate with Robot R and Application Service Provider S, to support the needed changes in required QoS.
6.	Application Service Provider S takes over the local inference from Robot R to take next steps of AI inference to improve the quality of inference result. Based on the final inference, AI service engine of Application Service Provider S creates the final plant field guide. 
6a. The AI service engine, which is a trusted third party, provides input information (i.e., AI inference result) for the network of 6G system. The AI service engine sends the final inference result to Robot R.
7.	Based on the predicted characteristics of traffic to be sent (e.g. on-line results vs. scheduled data transfer), the network of MNO O is able to support the required QoS dynamically in order to avoid wasting network resources.

[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]6.x.4	Post-conditions
The MNO was able to support the QoS dynamically for better utilization of network resources (e.g., minimizing the waste) via information sharing among the entities when serving Robot R’s request to get the desired results from Application Service Provider S, in a timely manner.

[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]6.x.5	Existing features partly or fully covering the use case functionality
The following includes some examples:
· The 5G system supports QoS framework (e.g., TS 23.501 [140], TS 23.502 [30], and TS 23.503 [141]). 
· The 5G system supports the assistance to AI/ML Operations in the Application Layer (e.g., TS 23.501 [140], TS 23.502 [30], and TS 23.503 [141]).
· The 5G system features that support the network data analytics (predictions or statistics) services (e.g., TS 23.288 [114]).

6.x.6	Potential New Requirements needed to support the use case

[PR.6.x.6-1] Subject to operator policy and agreement with authorized 3rd party, the 6G network shall be able to support the dynamic changes in QoS (e.g., monitoring information on dynamic changes in QoS) when the traffic characteristic changes or is predicted to change, as requested by an authorized third party.





[PR.6.x.6-3] Subject to operator policy, the 6G system shall be able to collect charging information related to dynamic support of QoS .


* * * Next Change * * * *
/* none */
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