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1. [bookmark: _Toc120549591]Introduction
Mobile networks are expected to evolve into a more intelligence era with multiple application scenarios, features, services, and operation requirements. Technologies including artificial intelligence (AI) and machine learning (ML) are expected to improve the network performance for the future 5G networks aka 5G-advanced.
In Rel-18, a new SI on AI/ML for NR air interface was approved at RAN#94-e [1] to investigate the necessity, feasibility, and potential specification impacts of AI/ML for air interface. To further facilitate AI/ML model deployment efficiently, we will discuss our considerations on the new SI of realistic channel information collection for AI/ML.
2. Motivations
In this section, we share the motivations of realistic channel information collection for AI/ML techniques. 
In current evaluation of the selected AI/ML enabled use cases (CSI, beam management, positioning) in Rel-18, the dataset used for model training, model monitoring, and model inference is generated based on 3GPP channel model due to the difficulty to reach consensus on any field dataset for the time being.
However, the 3GPP channel model in TR 38.901 is generally a statistical model with some specific parameters. Theoretically, it is relatively easy that these specific parameters can be learned by AI/ML if the AI/ML model is trained with the dataset generated with this statistic channel model. However, in real network, the realistic channel information is not so easy to be learned by AI/ML. We think the performance gain provided by AI/ML will be optimistic if only the dataset generated by channel model is used for performance evaluation (model training and model inference). The realistic channel information collected form the real world is critical for making AI/ML for air interface trustable, from training, and inference perspective.
Besides, if we use the dataset generated by channel model for both model training and RAN4 testing, it will lead to too optimistic assessment for the AI/ML model. The realistic channel information dataset can lay a solid foundation for the performance tests of AI functionality in RAN4.
Finally, the AI/ML techniques will not only be adopted in 5G-A age, but also play an important role in 6G evolution. There will be more and more use cases studied and specified in future, the realistic channel information can be very meaningful to the study of future use cases.

For different use cases, the formats of the needed model input, ground truth label/output could also be different. For example, the model input/ground truth label could be precoding matrix, raw channel, Type-II liked PMI or something else for the use case of CSI compression and CSI prediction; while for the use case of beam management, the model input could be L1-RSRP, CIR, etc., the ground truth label could be L1-RSRP or best beam index(es). As for the future use cases that haven’t been identified, there might be even more various formats of dataset. The format of realistic channel information should be studied considering the applicable use cases.
However, the dataset collection will consume the air interface resources obviously, while the performance of AI/ML based scheme will suffer some degradation if the amount of training dataset is not sufficient, or the quality of dataset cannot meet the requirements. So, the balance between the sufficiency of realistic channel information and the air interface overhead could be considered in Rel-19.
Finally, with the existence of realistic channel information, how to ensure AI/ML model testability and interoperability is an important issue for RAN4 aspects, which should also be studied in Rel-19.
3. Objectives
A new study item is expected over Rel 19 duration to study the feasibility and potential specification impacts of realistic channel information collection for AI/ML. There are several key aspects to be studied for collection of realistic channel information.
Firstly, the channel information in current NR system is obtained based on various assumptions and implementations, e.g., different channel estimation algorithms, etc., and the channel measurement results will be much related with the assumptions and implementations. Besides, different channel conditions (e.g., different SINR) will also affect the quality of channel measurement results. If the quality of channel information cannot be guaranteed in 3GPP, the bad dataset used for AI model training would make the AI/ML enabled feature even unworkable. Therefore, we need to investigate the requirements of universal dataset of realistic channel information and corresponding format.
Secondly, the channel can be measured at network side or at UE side and then reported to network side. Figure 1 illustrates the general framework of realistic channel information collection. We need to investigate gNB based autonomous collection and UE-reporting based collection. Regardless of which option to be used, we also need to investigate the potential architecture for collecting realistic channel information to construct a dataset which can be used for AI/ML training, RAN4 test and future investigation on AI/ML.


Figure 1. Realistic channel information collection framework for AI/ML

Based on the above discussion, the following objectives are proposed as the starting point for the Rel-19 realistic channel information collection for AI/ML SI.
· Objective 1: Investigate the requirements of universal dataset of realistic channel information and corresponding format.
· Objective 2: Investigate gNB based autonomous collection and UE-reporting based collection.
· Objective 3: Investigate the potential architecture for improving the application of realistic channel information dataset.
This study is mainly carried out in RAN1, but the coordination with other groups working on AI/ML is expected.  
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