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1
Introduction

A Release 17 new study item entitled “Study on enhancement for data collection for NR and EN-DC” was approved in RAN#88 and was updated at RAN#89 [1]. 
The potential use cases were first discussed at RAN3 #110 e-meeting, with the following agreements made,

- As a starting point, focus on at least the following use cases: Energy saving, load balancing, traffic steering/mobility optimization (other use cases, e.g. optimization of physical layer parameters, are not precluded)

- Augmented information should be studied case by case, e.g. history info, info needed for prediction, etc.
In this paper, we further discuss the use case descriptions of load balancing..

2 Discussion
The rapid growth of data traffic and emerging multi-RAT/frequency hierarchical deployment scenarios in 5G imposes more challenging to operators in handling the traffic steering in different RATs/Frequencies, improving the system capacity and enhancing the user experience. An example of multi-frequency network is shown in Figure 1. Mobility Load Balancing (MLB) provides means to distribute load evenly among cells and among areas of cells, or to transfer part of the traffic from congested cell or from congested areas of cells, or to offload users from one cell, cell area, carrier or RAT to achieve network energy saving. This can be done by means of optimization of cell reselection/handover parameters and handover actions. 
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Figure 1 Multi-RAT/frequency network
The NR automation of MLB was first introduced in Rel-16 under the umbrella of SON features and it is now with further enhancement in Rel-17. The automation of such optimisation can be basically done by load information exchange over the Xn/X2/F1/E1/NG/S1 interfaces, load balancing action based on handover and adapting handover and/or reselection configuration. It can provide high quality user experience, while simultaneously improving the system capacity and also to minimize human intervention in the network management and optimization tasks. 
Current non-AI/ML enabled solutions suffer from the following limitations:
· Current load balancing function is built on the current or past resource status, which can be regarded as a reactive approach. This reactive approach cannot adapt to the varying network conditions especially in high-mobility and massive connection networks. Consequently, effective load balancing cannot be performed, e.g., frequent handover may be applied for some UEs to fit for the time-varying load distribution or bringing the risk for call drop and additional delay.
· In Multi-RAT/frequency network, to ensure the user expierence, the load balancing action highly depends on the measurement report (MR) on inter-frequency from the UE. The frequent inter-frequency measurement will cause in one hand the UE power consumption and impact on running service by the data interruption due to the gap introduced for inter-frequency measurement. One the other hand, the gap based inter-frequency measurements mechanism will bring additional delay of the measurement and decrease the data transmission rate. 
To overcome the above limitations, load prediction with AI/ML techniques could provide a proactive approach to enable efficient load balancing in multi-RAT/frequency networks. On the other hand, AI/ML can be used to build a RF foot print, based on which inter-frequency measurement results could be acquired easily without gap configuration and inter-frequency measurement.
Observation 1: AI/ML techniques could be utilized to improve the performance and effectiveness of load balancing solution

Proposal 1: Agree to capture the use case description in the TR 37.817.
3 Conclusion
The following observations and proposals are made,
Observation 1: AI/ML techniques could be utilized to improve the performance and effectiveness of load balancing solution

Proposal 1: Agree to capture the use case description in the TR 37.817.
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5       Use Cases and Solutions for Artificial Intelligence in RAN
5.1
AI-based load balancing
5.1.1
Use case description
Editor Note: capture the description of use case
The rapid growth of data traffic and emerging multi-RAT/frequency hierarchical deployment scenarios in 5G imposes more challenging to operators in handling the traffic steering in different RATs/Frequencies, improving the system capacity and enhancing the user experience. An example of multi-frequency network is shown in Figure 1. Mobility Load Balancing (MLB) provides means to distribute load evenly among cells and among areas of cells, or to transfer part of the traffic from congested cell or from congested areas of cells, or to offload users from one cell, cell area, carrier or RAT to achieve network energy saving. This can be done by means of optimization of cell reselection/handover parameters and handover actions. 
The NR automation of MLB was first introduced in Rel-16 under the umbrella of SON features and it is now with further enhancement in Rel-17. The automation of such optimisation can be basically done by load information exchange over the Xn/X2/F1/E1/NG/S1 interfaces, load balancing action based on handover and adapting handover and/or reselection configuration. It can provide high quality user experience, while simultaneously improving the system capacity and also to minimize human intervention in the network management and optimization tasks. 

Current non-AI/ML enabled solutions suffer from the following limitations:

· Current load balancing function is built on the current or past resource status, which can be regarded as a reactive approach. This reactive approach cannot adapt to the varying network conditions especially in high-mobility and massive connection networks. Consequently, effective load balancing cannot be performed, e.g., frequent handover may be applied for some UEs to fit for the time-varying load distribution or bringing the risk for call drop and additional delay.
· In Multi-RAT/frequency network, to ensure the user expierence, the load balancing action highly depends on the measurement report (MR) on inter-frequency from the UE. The frequent inter-frequency measurement will cause in one hand the UE power consumption and impact on running service by the data interruption due to the gap introduced for inter-frequency measurement. One the other hand, the gap based inter-frequency measurements mechanism will bring additional delay of the measurement and decrease the data transmission rate. 
To overcome the above limitations, load prediction with AI/ML techniques could provide a proactive approach to enable efficient load balancing in multi-RAT/frequency networks. On the other hand, AI/ML can be used to build a RF foot print, based on which inter-frequency measurement results could be acquired easily without gap configuration and inter-frequency measurement.
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