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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
1.3 Technical Report Overview
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 Conclusions and Recommendations
3.1 Conclusions
Since the publication of the AIML TIG Technical Report [1] in November 2023, Artificial Intelligence/Machine Learning (AIML) algorithms have made even more significant progress: prevalent presence of varrous AI agents and Apps such as ChatGPT and CoPilot in everyday life, AIML progress dominating news headlines, and AIML algorithms are being applied in many areas of technology including wireless communications. Standards Development Organizations, for example, 3GPP, have been studying AIML related topics for both 5G and 6G. WiFi Alliance has recently conducted a special session on AI and WiFi Opportunities and Challenges Ahead.

The AIML SC was established in May 2024 by the IEEE 802.11Working Group (WG), following the completion of the AIML TIG. The AIML SC has been reviewing contritions on a variety of AIML topics that are relevant to IEEE 802.11, including AI Assisted roaming, AI assisted multi-AP coordination, AI assisted MU MIMO feedback compression, and feasibility studies of over the air federated learning. Some of the topics are described in the first AIML SC Technical Report.
In addition, this AIML SC Technical Report also provides a short survey of AIML related activities in other telecommunications standards bodies such as 3GPP and ITU (International Telecommunication Union).  
Based on the industrial survey provided in this report, it is observed that the telecommunication industries are actively exploring and incorporating AIML related technologies into some of the most important standards. 
Based on the use cases and feasibility studies provided in the AIML TIG Technical report and this AIML SC 1st Annual Technical report, it is observed that there are relevant and feasible use cases for IEEE 802.11 family of standards with a reasonable scope of work.  
3.2 Recommendations
With the fast progress of AIML techniques and the integration of AIML methods in many areas of technology, particularly the inroad of AIML related features into various telecommunications standards, it is expected that AIML related technology need to be supported by IEEE 802.11 networks and devices in the near term. In addition, it is also expected that IEEE 802.11 would benefit from AIML-based algorithms for better performance and enhanced user experience, especially for the more complicated features such as seamless roaming, Multi-AP coordination and flexible bandwidth access, which are currently being worked on in IEEE 802.11bn. Other standard development organizations, such as 3GPP, are fast progressing with enabling and integrating AIML algorithms and features. 

IEEE 802.11 should commence with further study and work related to AIML technologies how AIML related support and features. In particular, efforts and standards changes to make IEEE 802.11 family of specifications deployment-ready (i.e., general support and management) for AIML techniques should be defined first. IEEE 802.11 should also consider to define features and capabilities in which AIML techniques are leveraged to enhance network performance and user experience when using IEEE 802.11 networks and devices. Privacy considerations should also be studied during further AIML related work. Given that the current major revision, namely IEEE 802.11bn, is expected to be completed in Q2 of 2028, timeline consideration should also be given to make IEEE 802.11 standards competitive in terms of performance gains that may be achieved leveraging AIML technologies. 
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