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1 Introduction

RAN#89 in September approved a data collection SID [1]. As part of this SID, RAN3 will study the RAN intelligence enabled by further enhancement of data collection and identify the potential use cases. In this contribution, the potential use cases for RAN intelligence and related benefits are discussed.
2 Discussion
SON has been discussed for several years to enable self-configuration and self-optimization to enhance the network performance i.e. network capacity, coverage and quality of service.  The management cost is reduced via the distributed function in each node to configure and optimize based on the limited collected information. For the era of 5G and beyond, the QoS and QoE requirements are stringent. Besides, some new features such as high mobility and density bring the challenge for conventional method to ensure the complex network performance meeting rigorous requirements. AI-assisted RAN intelligence provides a tool to generate high-precise strategy and prediction to improve the efficiency of network management and maintenance. Thus, use cases identified for SON can be the potential use cases for RAN intelligence.
Energy saving is a self-optimization function to enable the network to switch-on/off node to reduce the energy consumption, while guaranteeing a target level of quality of service or experience. The existing mechanism provides the current/past load/number of UEs for a node to make energy saving decision. However, the efficiency of current/past-state based local decision may be low. When the load in neighbor nodes is extreme high or the load in the following time period changes rapidly, it may lead to switch-on/off ping-pong, overload of neighbor cells, and call drop, resulting in poor QoS performance. Besides, in such case, the node needs to set the energy saving decision after a short time, which leads to high overhead to inform the decision to other network nodes and/or high energy consumption due to the consumption for switch-on/off. Hence, to optimize energy consumption and network performance, AI provides an approach to predict the load status or infer the energy saving decision to improve the efficiency and extend the efficient-time of energy saving decision via exploiting the relationship among massive collected load status data. So, AI-assisted energy saving mechanism can be one of potential use cases to be discussed. 
Proposal 1: 
AI-assisted energy saving is one of potential use cases for RAN intelligence to solve switch-on/off ping-pong, local overload and call drop. 
Load balancing is designed to manage congestion through load transferring. It is to improve the system capacity by distributing traffic across the system radio resources. This function is based on the exchange of resource status among neighbors. As the collected resource information is for current or past states, the load balancing strategy cannot fit for the network state changes especially in the high-mobility and high-connections networks. Thus, the effectivity of the load balancing strategy may be not good, or it cannot maintain the balanced state in a long period. Consequently, frequent handover may be applied for some UEs to fit for the time-varying load distribution, bringing the risk for call drop and additional delay. And local overload may happen if transferring the load to a node with new-arrival heavy traffic. Besides, historical load state based decision in the conventional mechanism may lead to multiple strategy settings to adapt the variation, sub-optimal capacity, and unnecessary or wrong handover decision. So, to improve the load balancing strategy efficiency, AI model can take advantage of the prediction function to overcome the drawbacks of short-term strategy to realize stable load balancing among dense networks to improve capacity with low overhead and latency. Thus, AI-assisted load balancing mechanism is imperative to be discussed.
Proposal 2: 
AI-assisted load balancing is one of potential use cases to deal with frequent load balancing handover and local overload.
Mobility management is the scheme to guarantee the service-continuity during the mobility by minimizing the call drops, RLFs, unnecessary handovers, ping-pong. The performance feedback (too late handover, too early handover, handover to wrong cell and ping-pong) of handover is detected and collected for a node in conventional method to adaptively adjust handover strategy. For the future high-frequency network, as the coverage of a single node decreases, the frequency for UE to handover between nodes becomes high, especially for high-mobility UE. In addition, for the applications characterized with the stringent QoS requirements such as reliability, latency etc., the QoE is sensitive to the handover performance, so that mobility management should avoid unsuccessful handover and reduce the latency during handover procedure. However, for the conventional method, it is challengeable for trial-and-error-based scheme to achieve nearly zero-failure handover. The unsuccessful handover cases are the main reason for packet dropping or extra delay during the mobility period, which is unexpected for the packet-drop-intolerant and low-latency applications. In addition, the effectiveness of adjustment based on feedback may be weak due to randomness and inconstancy of transmission environment. So, an intelligent tool for mobility management is required to set adaptive precise policy according to the network dynamics so as to optimize handover success rate via avoiding too late handover, too early handover, handover to wrong cell, ping-pong and other unsuccessful cases.
Proposal 3: 
AI-assisted mobility management is one of potential use cases for RAN intelligence to avoid too late handover, too early handover, handover to wrong cell, ping-pong and other unsuccessful cases. 
Coverage optimization aims to design self-optimizing algorithms that achieve optimal trade-offs between coverage and capacity. The coverage configuration is exchanged among neighbors to provide reference for node to set the coverage optimization strategy. In terms of network coverage and capacity, the distributed local decision may not achieve the system optimum. As the coverage management requires node coordination, the vendor-specific decision brings the difficulty for cooperative optimizing. The coverage hole may appear when isolated local coverage optimization decisions are applied simultaneously within neighbor nodes. Furthermore, the capacity in some cells may not achieve the optimum under the limitation of unsuitable neighbor cell coverage configuration. Based on that, AI is a powerful to solve the issues, since it is able to optimize globally through exploiting massive data. Thus, AI-assisted coverage optimization can globally optimize the coverage and capacity. 
Proposal 4: 
AI-assisted coverage optimization is one of potential use cases to avert the coverage hole and achieve global capacity and coverage optimization.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1: 
AI-assisted energy saving is one of potential use cases for RAN intelligence to solve switch-on/off ping-pong, local overload and call drop.
Proposal 2: 
AI-assisted load balancing is one of potential use cases to deal with frequent load balancing handover and local overload.
Proposal 3: 
AI-assisted mobility management is one of potential use cases for RAN intelligence to avoid too late handover, too early handover, handover to wrong cell, ping-pong and other unsuccessful cases.
Proposal 4: 
AI-assisted coverage optimization is one of potential use cases to avert the coverage hole and achieve global capacity and coverage optimization.
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