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1. Introduction
The Rel-17 study item of “Study on Enhancement for data collection for AI in NR and EN-DC” [1] has been conducted in RAN3, and in the latest RAN3 meeting, three prioritized use cases, which are energy saving, load balancing and traffic steering/mobility optimization, have been agreed to identify corresponding standard impact. During the discussion, it obviously shows that AI/ML technique provides a powerful tool to help operators to improve the network management and optimization, and some common understanding on input/output of these use cases are coming out.
In this contribution, we propose that prioritized AI -based use cases (e.g. energy saving, load balancing and traffic steering/mobility optimization) and common enhancement for AI can be normative in Rel-18, and to elaborate the objectives of this new work item.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
In the RAN3#112e meeting, the description of energy saving, load balancing and traffic steering/mobility optimization have been agreed to capture into the TR37.817[2], potential standard impacts on these use cases will continue to discuss in the next meeting. 
Load Balancing:
In order to provide higher quality user experience and to improve the system capacity, solutions based on AI/ML model can be introduced to improve the load balancing performance [3]. Based on collection of various measurements and feedbacks from UEs and network nodes, historical data, etc. AI/ML model based solutions and predicted load could further optimize the load balancing performance. It’s worth noting that predicted load helps to make load balancing related decision. 
Therefore, it’s essential to specify solutions, measurements, signalling, and procedures for AI-based load balancing in Rel-18, including:
· Load prediction required data and the corresponding assistance information that will be used for load balancing.
· Support to convey load prediction required data and the corresponding assistance information for load balancing.
· Support to align the corresponding AI functions between different network nodes.
· Support to distribute/update the ML model between NG-RAN nodes.
· Support to exchange predicted load between NG-RAN nodes.
Proposal 1-1: Solutions for AI-based load balancing should be normative in Rel-18 WI.
Proposal 1-2: Elaborate the objectives scope that specify solutions, measurements, signalling, and procedures for AI-based load balancing.

Mobility Optimization:
For the future high-frequency network, the frequency for UE to handover between nodes becomes high, especially for high-mobility UE. For the conventional method, it is challenging for trial-and-error-based scheme to achieve nearly zero-failure handover. AI/ML based solutions and predicted location/trajectory could improve mobility optimization. Three aspects of mobility enhancement based on AI/ML agreed during the SI discussion include reduction of the probability of unintended events, UE Location/Mobility/Performance prediction and traffic steering [4]. 
Therefore, it’s essential to specify solutions, measurements, signalling, and procedures for AI-based mobility optimization in Rel-18, including:
· Location/trajectory prediction required data and the corresponding assistance information that will be used for mobility optimization.
· Support to convey location/trajectory prediction required data and the corresponding assistance information for mobility optimization.
· Support to align the corresponding AI functions between different network nodes.
· Support to distribute/update the ML model between NG-RAN nodes.
· Support to exchange predicted UE location/trajectory between NG-RAN nodes.
Proposal 2-1: Solutions for AI-based mobility optimization should be normative in Rel-18 WI.
Proposal 2-2: Elaborate the objectives scope that specify solutions, measurements, signalling, and procedures for AI-based mobility optimization.

Energy Saving:
AI/ML techniques could be utilized to leverage on the data collected in the RAN network. AI/ML algorithms may predict the energy efficiency and load state of the next period, which can be used to make better decisions on cell activation/deactivation for ES. Based on the predicted load, the system may dynamically configure the energy-saving strategy (e.g. the switch-off timing and granularity, offloading actions) to keep a balance between system performance and energy efficiency and to reduce the energy consumption [5]. During the SI discussion, it is a common understanding that load prediction and trajectory prediction can be used for energy saving decision.
Hence, it’s essential to specify solutions, measurements, signalling, and procedures for AI-based mobility optimization in Rel-18, including:
· Location/trajectory/load prediction required data and the corresponding assistance information that will be used for energy saving.
· Support to convey location/trajectory/load prediction required data and the corresponding assistance information for mobility optimization.
· Support to align the corresponding AI functions between different network nodes.
· Support to exchange predicted UE location/trajectory between NG-RAN nodes.
Proposal 3-1: Solutions for AI-based energy saving should be normative in Rel-18 WI.
Proposal 3-2: Elaborate the objectives scope that specify solutions, measurements, signalling, and procedures for AI-based energy saving.

Common enhancements for AI:
As can be seen above, the standard impacts for each use case may have some common AI/ML function procedure including AI/ML function management procedure for AI/ML function start/stop, AI/ML measurement procedure for AI/ML measurement request/report, AI model management procedure for AI/ML model distributing/update. 
Since AI/ML functionality can be deployed into different RAN nodes (e.g. CU,DU,5GC, OAM), common interface enhancement for AI/ML should be specified over NG/XN/F1 interface. AI entity is responsible for the AI/ML functionality described in AI functional framework, e.g. model training, model inference, action and data collection. The location of each AI/ML function depends on the specific use case.  
Therefore, common interface enhancement procedure over split architecture and non-split architecture should be normative in Rel-18 WI.
Furthermore, large scale of data transmission and data security guarantee need to be further studied in R17. The corresponding enhancements should be supported in R18 WI.
Proposal 4-1: Common interface enhancement procedure supporting AI/ML functionality in split architecture and non-split architecture should be normative in Rel-18 WI.
Proposal 4-2: Large scale of data transmission and data security guarantee need to be further studied in R17 and the corresponding enhancements should be supported in Rel-18 WI.
Moreover, in the RAN3#112e meeting, the general AI functional framework and corresponding description of each AI/ML functionality was agreed to capture into the TR [6].  In the further work, it should be considered to define the AI functional framework in the stage2 specification in the Rel-18 WI. 
Proposal 5-1: It should be considered to define the AI functional framework in the stage2 specification in the Rel-18 WI. 
Proposal 5-2: Elaborate the objectives scope that define the AI functional framework in the stage2 specification.
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Proposal 1-1: Solutions for AI-based load balancing should be normative in Rel-18 WI.
Proposal 1-2: Elaborate the objectives scopethat specify solutions, measurements, signalling, and procedures for AI-based load balancing.
Proposal 2-1: Solutions for AI-based mobility optimization should be normative in Rel-18 WI.
Proposal 2-2: Elaborate the objectives scope that specify solutions, measurements, signalling, and procedures for AI-based mobility optimization.
Proposal 3-1: Solutions for AI-based energy saving should be normative in Rel-18 WI.
Proposal 3-2: Elaborate the objectives scope that specify solutions, measurements, signalling, and procedures for AI-based energy saving.
Proposal 4-1: Common interface enhancement procedure supporting AI/ML functionality in split architecture and non-split architecture should be normative in Rel-18 WI.
Proposal 4-2: Large scale of data transmission and data security guarantee need to be further studied in R17 and the corresponding enhancements should be supported in Rel-18 WI.
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 Proposal 5-2: Elaborate the objectives scope that define the AI functional framework in the stage2 specification.
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