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1	Introduction	
A new SI “Study on enhancement for data collection for NR and ENDC” was approved for Release 17 at the 3GPP TSG RAN #88E meeting and updated in [1]. 
In this contribution, we provide some use cases which could benefit from AI in RAN, including UE trajectory prediction, traffic steering/ load balancing, energy saving,  as well as massive MIMO configuration optimization, etc.
2	Discussion
5G networks are expected to meet the challenges of consistent optimization of increasing numbers of key performance indicators (KPIs) including latency, reliability, connection density, user experience, etc. Meanwhile, it has to address the complex system design and optimization issues introduced by NR features e.g. MR-DC, beamforming, and network slicing. Operators see traditional human-machine interaction as slow, error-prone, expensive, and cumbersome to handle these challenges. 
Artificial Intelligence (AI) including machine learning (ML) algorithms provides a powerful tool to help operators to improve the network management and the user experience, by analysing the data collected and autonomously processed that can yield further insights. Application of AI in 5G network has gained tremendous attention in both academia and industry. We see some use cases which could beneficial from AI in RAN, including UE trajectory prediction, traffic steering/ load balancing, energy saving, massive MIMO configuration optimization, etc.
2.1 AI for UE Trajectory Prediction
UE trajectory prediction is quite essential since it is the basic information for energy saving, traffic steering/ load balancing, as well as beam forming of massive MIMO. Currently, there are already many AI/ML algorithms could be used for trajectory prediction (in the granularity of cell level or tens of meters) and even further the related traffic prediction. We think it is helpful to study the use case of AI for UE trajectory prediction.
2.2 AI for Energy Saving
Power consumption is a key issue for 5G networks. Specific solutions should be applied in different scenarios. Manually selecting the power saving solution not only consumes a lot of manpower, but may also seriously affect network performance and user experience due to improper selection. 
AI technology can be used to predict the service load and user location distribution of each cell per temporal dimensions and intelligently select power saving solutions for different scenarios and states, for example subframe shutdown, channel shutdown, deep sleep, device shutdown, etc. Elaborate power saving solutions can be formulated accordingly to form a “power saving intelligent brain”, and achieve “base station specific and instantaneous strategy”. Under the premise of ensuring the user experience, fully tap the energy saving potential.
2.2 AI for traffic steering/ load balancing
By using AI algorithms such as LSTM (Long Short-Term Memory)、GNN (Graph Neural Networks), we can predict some KPI related information of the cell, such as the uplink/downlink throughout, PRB usage, as well as the number of RRC connections. By further considering the coverage status, we can steer traffic to the neighbouring cell with relative low traffic load, so that load balancing can be achieved. 
2.5 AI for massive MIMO
AI technology can be used to design intelligent massive MIMO systems. One example is the intelligent beamforming of 5G massive MIMO. The 5G system utilizes the method of machine learning to predict the distribution of users at specific times and/or specific locations based on service traffic changes, the number of users initiating a connection on a single beam, the number and distribution of active users, geographic geomorphology and other perception and cognition information. The weights of the number of beams, azimuth, down-tilt, beam width, and power are automatically configured for massive MIMO to achieve the optimal coverage, interference, capacity and other target performance in a certain area. Further, the intelligent network management system iteratively updates the optimization model by reinforcement learning and other methods to achieve dynamic adjustment and iterative optimization of the antenna configuration.  Another example is AI based CSI feedback. To benefit of massive MIMO is obtained by exploiting accurate CSI, and the challenge of acquiring accurate CSI is the feedback overhead. AI technology can be used to reduce the feedback overhead by using two matched neural networks at the gNB and UE, respectively. The feedback overhead can be less than traditional TypeI/Type II CSI feedback since AI can exploit more accurate channel characteristics.

According to above discussion, AI algorithms are quite beneficial for the use cases such as UE trajectory prediction, traffic steering/ load balancing, energy saving, intelligent beam forming of massive MIMO, so we propose that: 
Proposal 1: RAN3 is kindly asked to study the use cases for artificial intelligence in RAN, including UE trajectory prediction, traffic steering/ load balancing, energy saving, massive MIMO.
3	Summary
In this contribution, we initially discussed the potential use cases for artificial intelligence in RAN, and make following proposal: 
Proposal 1: RAN3 is kindly asked to study the use cases for artificial intelligence in RAN, including UE trajectory prediction, traffic steering/ load balancing, energy saving, massive MIMO.
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