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1 Introduction

RAN#89 in September approved a data collection SID [1]. As part of this SID, RAN3 will study high level principles and related definitions for RAN intelligence enabled by Artificial Intelligence (AI). In this contribution, principles for AI based RAN intelligence in terms of scope, architecture and essential design constrains are discussed. 
2 Discussion
For the network, with the consideration of time/position limitation and complexity of human supervising, AI function enables the autonomous and adaptive optimization for the network to realize long-term high-efficient management and maintenance with less or no human intervention. The training and inference are the two stages of AI function, which have been defined in TR 23.700-91 for 5GC. Based on that, the similar definitions can be extended to RAN intelligence as:
1) Training stage: refer to the process of creating an AI model, which involves the use of an AI algorithm and a training data set;
2) Inference stage: refer to the process of using the trained AI model to make predictions with new data and exposing network work data analytics.

As the majority of AI algorithms can be up to implementation, for RAN intelligence, the discussion should focus on identifying AI functionality to the RAN as well as corresponding input and output, and details of AI algorithms are out of scope of the discussion. The main issues to be solved can include:
1) AI function for the RAN intelligence and position for deployment
2) Required input data to AI model, inc. data/parameter type, availability of data, source of data
3) Generated output data from AI model, inc. output type, output transferring
Proposal 1: 
The details of AI algorithm are out of scope. 
Proposal 2: 
The discussion should focus on AI functionality and corresponding input/output.
With regard to compatibility and complexity, as the initial phase, the RAN intelligence in this release can be based on the existing architecture without the impact on 5GC. And on the basis of identified AI function and corresponding input/output, the impact on node and interface of current architecture should be the main aspect to be discussed, e.g. defining the AI-enabled new functionality of the current nodes, analyzing the data availability of current interface, designing/updating signaling to support the AI model training/deployment/inference. 
Proposal 3: 
AI enabled NG-RAN should be based on the existing architecture without impact on 5GC.
For the existing architecture, there are several types of alternatives (such as gNB, en-gNB, ng-eNB, etc.) to contribute to the system. EN-DC is an effective scheme to improve the capacity, coverage and reliability by combining the advantages of LTE and NR. Thus, to enhance the performance of network, AI enabled RAN should involve NG-RAN and EN-DC, and NG-RAN should be prioritized.
Proposal 4: 
AI enabled RAN supports NG-RAN and EN-DC. NG-RAN should be prioritized.
The large amount of data with multiple dimensionalities is the foundation for AI model to set strategy or do prediction by exploring the implicit relationship among data set. According to the existing architecture, two sources for the network node to collect data, where one is UE reporting and the other is collecting from different parts of network. With the consideration of UE limited ability in terms of reporting, computation and storage, the change brought by RAN intelligence on UE should be limited to guarantee the UE performance. If the frequency or the data volume of UE reporting exceeds the limitation, the UE normal function would be affected, which is not desirable for the RAN intelligence.
Proposal 5: 
As for AI enabled RAN, the change on UE should be limited.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1: 
The details of AI algorithm are out of scope. 
Proposal 2: 
The discussion should focus on AI functionality and corresponding input/output.
Proposal 3: 
AI enabled NG-RAN should be based on the existing architecture without impact on 5GC.
Proposal 4: 
AI enabled RAN supports NG-RAN and EN-DC. NG-RAN should be prioritized.
Proposal 5: 
As for AI enabled RAN, the change on UE should be limited.
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Appendix: Text Proposal 
The following high level principles should be applied for AI-enabled RAN intelligence:

· The details of AI algorithm are out of scope. 
· The discussion should focus on AI functionality and corresponding input/output.
· AI enabled NG-RAN should be based on the existing architecture without impact on 5GC.
· AI enabled RAN supports NG-RAN and EN-DC. NG-RAN should be prioritized.
· As for AI enabled RAN, the change on UE should be limited.
