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Introduction
1.1. Terminologies

1.2. Background information

2. AIML Use cases for IEEE 802.11
2.1. Use case N: Roaming Enhancements
Multi-AP networks commonly see a high level of roaming events. In dense AP deployments, the high number of roaming candidate APs and channels in use can cause the STA scanning process to take a long time, affecting the device battery lifetime and the user experience. 
The 802.11k neighbor report, sent by the AP upon STA request, indicates neighboring APs BSSID, channel, PHY type and optional elements (see 802.11-2020 9.4.2.36) that are useful to assist STA roaming decisions, manly by providing a subset of channels and pre-scanned candidate list.
However, not all the RF neighbor APs are equally relevant for the STA to make optimal roaming decisions. Each AP can have tens of neighbors, close and far, and there are no easy mechanisms for the STA to determine early which is the likely best next AP to roam to.
The roaming enhancement use case proposes to apply AIML techniques to determine the probability of a STA to roam to a specific AP, based on the learned client roaming patterns. 

In particular, the output of the AIML algorithm can be used to: 

· Augment the 802.11k neighbor report, assigning a weight to each candidate, to help the STA to prioritize scanning towards APs that are the most probable roaming targets. 

· Assist the STA to find the mid-point between APs in order to trigger scanning at the right time. 
The goal is to achieve overall faster roaming, with reduced latency and improved reliability. 
There are multiple possible implementations of AIML, from simple models to more sophisticated deep-learning techniques, allowing for distributed or centralized training and inference, adapting to different deployment scenarios.  

3. Requirements and Potential features analysis (high level)
3.1. Potential features analysis

The following potential features can be analysed in this use case:

· Roaming neighbor list

· Roaming mean-point

4. Technical feasibility analysis

4.1. Standards impact
Notifying STAs about the weight of each roaming neighbor candidate requires the enhancement of the existing 802.11k neighbor report, using new optional elements. 

Using optional elements to distribute this information would allow backwards compatibility. 

Similarly, helping the STAs to trigger scanning at the mid-point between APs may require the enhancement of the 802.11v BTM request frame, for instance to include a scanning delay parameter.

4.2. Technical feasibility
Depending on the specific implementation, the AIML capabilities can be either handled on each individual AP or managed on a central controller; the entity managing the model training would require sufficient computation capabilities to train and execute the implemented model.
Abstract


This document contains the proposed text for the AIML-based Roaming Enhancements use case to be included in the IEEE 802.11 AIML TIG technical report.





Revision history:


r0: initial version








Submission
page 2
Lovison et al., Cisco Systems

