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1 Introduction 
AI/ML work in 3GPP will be driven by use cases. This paper proposes the use cases to study and the general rules to identify AI/ML use cases.
2 [bookmark: _Ref535308766][bookmark: _Ref535492080]The problems which AI/ML can solve better    
AI/ML is a great tool for many previous unsolvable problems. 
Current 5G system is designed based on known theory, e.g. Y = f(X). But, the knowledge of human is still very limited. In many cases, we don’t know the mathematic relationship between Y and X. By ML model training, we can derive the function f and solve the problem. So, ML can solve the problem without clear mathematic model.
Sometimes, we have the model but the search space is too large to solve. For this case, the ML can also help.
Observation 1: AI/ML can solve the problem without clear model or the search space of existing model is too large.
Current system is designed with different protocol layers and different network nodes. The algorithm usually works within one protocol layer or one node. With ML, we can take multiple layers and multiple nodes as input to approach the global optimum in a holistic way.
Observation 2: AI/ML can optimize 5G in a holistic way, cross protocol layers and network nodes.
Current system is designed in a reactive way. For example, we have solution for RLF, congestion control. AI/ML can predict the network and UE status based on rich information. Based on the information, AI/ML can solve the network problems in a proactive way.
The mobile network is complicated because UE mobility, incoming traffic and channel are all randomly changing. However, all these random factors can be predicted by AI/ML more or less.
Observation 3: AI/ML can optimize 5G in a proactive way by prediction on mobility, traffic and channel/coverage.
3 AI/ML uses case
Based on above observations, we can select some use cases to study in R17.
QoE optimization involves multiple protocol layers. AI/ML can optimize QoE in a holistic way by cross-layer optimization. Also, AI/ML based proactive solution can prevent the QoE issue in advance. The ML model for QoE can be training based on UE QoE report and MDT/SON data. So, QoE optimization is a good use case for us to design the AI/ML framework.
The SID has listed following use cases as example: network energy saving, network load balancing, mobility optimization, coverage optimization.
Proposal 1: Prioritize following use cases in R17 study
· QoE optimization
· Network energy saving
· Network load balancing
· Mobility optimization
· Coverage optimization.
As analysed for observation 3 above, mobility, traffic and channel are predictable, and the prediction results can be used by all kind of use cases.  So, the model/solution for mobility, traffic and channel prediction should be design a building blocks for proactive network optimization and operation.
Proposal 2: Study general applicable ML solutions for
· Mobility prediction
· Traffic, application and load prediction
· Coverage/channel prediction.
4 Conclusions
[bookmark: _Hlk512894710]Based on the above discussion, we recommend that RAN3 discuss the following observations and proposals:

Observation 1: AI/ML can solve the problem without clear model or the search space of existing model is too large.
Observation 2: AI/ML can optimize 5G in a holistic way, cross protocol layers and network nodes
Observation 3: AI/ML can optimize 5G in a proactive way by prediction on mobility, traffic and channel/coverage.
Proposal 1: Prioritize following use cases in R17 study
· QoE optimization
· Network energy saving
· Network load balancing
· Mobility optimization
· Coverage optimization.
Proposal 2: Study general applicable ML solutions for
· Mobility prediction
· Traffic, application and load prediction
· Coverage/channel prediction. 
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