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Executive Summary

1 Introduction
1.1 Terminology
AIML
Artificial Intelligence/Machine Learning

CSI
Channel State Information

DL
Downlink

UHR
Ultra High Reliability

UL
Uplink
1.2 Background information
The fast advancement of Artificial Intelligence/Machine Learning (AIML) technology has been dominating news headlines in the past a few year. Not only have AIML techniques made significant progress and are being applied in many domains, including medical diagnosis, speech recognition, computer vision, and the integration of vision and control for robotics, they are also becoming important components in many applications such as autonomous driving, language translation and human-machine interactions. Particularly relevant to IEEE 802.11, AIML has made headways into wireless telecommunications, with applications in jointly trained encoder-decoders architecture and algoritms, simulations and propagation predictions, etc.
In May 2022, the IEEE 802.11 Working Group (WG) established the AIML Topic Interest Group (TIG) to describe use cases for Artificial Intelligence/Machine Learning (AIML) applicability in 802.11 systems and to investigate the technical feasibility of features enabling support of AIML. 
The IEEE 802.11 AIML TIG has completed and published its technical report in March 2024 [1]. 
In May 2024, the AIML Standing Committee (SC) has been established with the following scope:
· Review and describe use cases for Artificial Intelligence/Machine Learning (AI/ML) applicability in 802.11 systems  
· Investigate the technical feasibility of features enabling 802.11 support of AI/ML. 
· Analyze new applications of AI/ML in 802.11 defined capabilities;
· Generate periodic (annual) reports on the group’s findings 
· Initiate and respond to internal and external liaisons regarding AIML related standards activities
The AIML SC has been reviewing contributions on a variety of AIML topics related to IEEE 802.11, including AIML use cases, feasibility studies, and has generated this report as its first annual technical report. 
1.3 Technical Report Overview
This report builds on top of the AIML TIG Technical report, and largely follows the AIML TIG Technical Report’s structure. 
Two categories of uses cases of AIML have been identified for WLAN in [1]. The first category is about how the WLAN can efficiently enable and support AIML algorithms that need data across the whole or part of the network and make AIML models available to the IEEE 802.11 devices within the network. A new use case for the first category, namely federated learning over wireless, has been studied in the AIML SC. The second category is about how the AIML-based methods may be leveraged to improve the performance of various operations or layers in WLANs. A new use case for the second category, namely, AIML-enhanced PHY Operational parameter recommendations, have been discussed in the AIML SC.

These new use cases are described in Section 2. For each of the new use cases, a number of Key Performance Indicators (KPIs) have been identified. In addition, requirements and technical feasibility analyses have been provided. The standards impact to the IEEE 802.11 standard is also identified for each use case to provide an estimate of the scope of work needed to address that use case.

In Section 3, an brief industrial survey has been provided for AIML related activies and developments in selected telecommunication standards organizations.

Conclusions and recommendations are provided as well for further studying and working on AIML related topics in IEEE 802.11.

2 AIML use cases for IEEE 802.11

2.1 General
The AIML TIG has identified in its technical report two categories of use cases for WLAN in the area of AIML [1] . In the first category, it is explored how WLAN can efficiently enable and support AIML algorithms that need data across the whole or part of the network and make AIML models available to the IEEE 802.11 devices within the network. One use case has been identified for this category. In the second category, it is explored how AIML-based methods may be leveraged to improve the performance of various operations or layers in WLANs. Four use cases have been identified for this category. Additional use cases for AIML in these categories and additional study results for the use cases described in [1] are described below.  

2.2 Use case that enables AIML in WLAN
2.2.1 Use case 1: 

2.2.1.1 Use case description

2.2.1.2 KPIs

2.2.1.3 Requirements
2.2.1.4 Technical Feasibility Analysis 

2.2.1.4.1 Standards Impact

2.2.1.4.2 Technical feasibility

2.3 Use cases that leverage AIML to enhance WLAN performance
2.3.1  Use case 2: 
2.3.1.1 Use case description 
2.3.1.2 Use case description for Use Case 2
2.3.1.3 KPIs

2.3.1.4 Requirements
2.3.1.5 Technical Feasibility Analysis
2.3.1.5.1 Standard Impact

2.3.1.5.2 Technical feasibility
The following metrics will be studied:

2.3.1.6 Privacy Considerations

For use case 2 

3 Industrial Survey
3.1 3GPP
3.2 ITU activities
Focus Group on Artificial Intelligence Native for Telecommunication Networks. (FG-AINN) is established by ITU-T Study Group 13 in July 2024, and formally launched during WTSA-24. Main purpose of the group is to explore and define the fundamental changes in network architecture required to fully harness AI, not merely as an add-on but as native to the network core. That includes enabling self-management, self-optimization, self-repair of networks. [2]

3.2.1 Objectives & Scope of FG-AINN

FG-AINN focuses on several high-level objectives:

Terminology & Gap Analysis

– To survey existing network architectures, standards, and identify gaps in how AI is or is not already embedded, including defining key terms/concepts. 

Use Cases

– To assemble and analyze use cases where AI-native networking brings value. For example, smart cities, autonomous systems, real-time adaptive services. 

Architecture & Technical Enablers

– Designing architectural frameworks, technical enablers, enmeshing AI in non-radio (initially) aspects of telecom networks. How to integrate AI in control planes, orchestration, decision making, etc. 

Proof-of-Concepts (PoCs) & Outreach

– Building demos, PoCs, workshops, “build-a-thons”, community building; to test viability and foster innovation. 

Standardization / Pre-standardization

– Produce technical reports, gap analyses, use case documents, architecture specs, deliverables to SG13. These outputs will help shape standards for future networks that are AI-native
4 Conclusions and Recommendations

4.1 Conclusions
4.2 Recommendations
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