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Introduction
As part of Rel-18 Study Item on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface [1], 3GPP has agreed to the following objectives on evaluation methodology for the various use cases under consideration
	1) Evaluate performance benefits of AI/ML based algorithms for the agreed use cases in the final representative set:
· Methodology based on statistical models (from TR 38.901 and TR 38.857 [positioning]), for link and system level simulations. 
· Extensions of 3GPP evaluation methodology for better suitability to AI/ML based techniques should be considered as needed.
· Whether field data are optionally needed to further assess the performance and robustness in real-world environments should be discussed as part of the study. 
· Need for common assumptions in dataset construction for training, validation and test for the selected use cases. 
· Consider adequate model training strategy, collaboration levels and associated implications
· Consider agreed-upon base AI model(s) for calibration
· AI model description and training methodology used for evaluation should be reported for information and cross-checking purposes
· KPIs: Determine the common KPIs and corresponding requirements for the AI/ML operations. Determine the use-case specific KPIs and benchmarks of the selected use-cases.
· Performance, inference latency and computational complexity of AI/ML based algorithms should be compared to that of a state-of-the-art baseline
· Overhead, power consumption (including computational), memory storage, and hardware requirements (including for given processing delays) associated with enabling respective AI/ML scheme, as well as generalization capability should be considered.




This contribution focuses on evaluation methodology and key performance indicators for beam management enhancements specifically related to the system performance aspects presented in [2].

Evaluation Methodology
For the evaluation of AI/ML based algorithms for the agreed and proposed sub-use cases, the group agreed to reuse the statistical models used by 3GPP for LLS and SLS simulations, as a first step for algorithms evaluations.  
In the case of beam management, several important aspects are to quantify the potential improvement in accuracy, reduced overhead, or reduced latency as part of the beam measurement and reporting procedures for both Tx and Rx beams of a given base station and UE pair. In this case, a single cell SLS or LLS simulation scenario could be utilized. However, while those evaluations are useful for understanding the behavior of different AI/ML algorithms and quantify relative performance, the actual performance of these approaches in the field will also be significantly impacted by system effects, especially inter-cell interference. The extent to which this interference is varying can not only impact the performance KPIs, but the ability of a given algorithm at the network or UE to converge depending on the time-scales of the data collection and inference generation. As a result, multi-cell environments are also important. For the single cell simulation, the beam management enhancements and AI/ML algorithms can be compared against the baseline, for a given gNB, irrespective of out-of-cell interference. The focus here would be to show the performance improvements for a given local environment, with different user locations, user separations, different loads and usage scenarios. 
Proposal 1: Consider both a single-cell and multi-cell SLS evaluation scenarios

The multi-cell environments selected for performance evaluation should also consider a diverse set of practical scenarios where AI/ML based approaches may potentially demonstrate the largest gains over conventional approaches. As a result, both outdoor macro and indoor hotspot scenarios should be considered. One potential challenge of the existing 3GPP assumptions for these scenarios is that because they are homogeneous in the layouts and configuration of the base stations (e.g. height, antenna tilt, distance between sites, etc.), the results of optimization may lead to simplistic solutions which are not actually characteristic of the performance in real deployments. As a result, in addition to the baseline assumptions, RAN1 should consider introducing modifications to the layouts which result in more heterogeneous selection of parameter values which are relevant for beam management.
Proposal 2: Consider modified Urban Macro and Indoor Hotspot layouts with non-uniform inter-site distances and antenna height/orientations

Another scenario which may be of interest for AI/ML based beam management techniques, is a venue/stadium layout with a dense deployment of base stations/TRPs oriented towards one or more cluster of users. This practical scenario, due to user density and overlapping beams, would highlight the benefits in terms of coverage improvement and interference management from an optimized beam management approach. In addition, the scenario could test the overhead/complexity of different approaches given the large number of users providing measurements/feedback and potential need for large-scale coordination with low latency.
Proposal 3: Consider a venue/stadium layout with a dense deployment of base stations/TRPs oriented towards one or more cluster of users

Conclusion
In this contribution, we presented our views on the evaluation methodology for AI/ML for beam management. We made the following observations and proposals.
Proposal 1: Consider both a single-cell and multi-cell SLS evaluation scenarios
Proposal 2: Consider modified Urban Macro and Indoor Hotspot layouts with non-uniform inter-site distances and antenna height/orientations
Proposal 3: Consider a venue/stadium layout with a dense deployment of base stations/TRPs oriented towards one or more cluster of users
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