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1. Introduction
In Release 18 RAN3 has a New WI: Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN. [1]5G networks are expected to meet the challenges of consistent optimization of increasing numbers of key performance indicators (KPIs) including latency, reliability, connection density, user experience, energy efficiency, etc. Artificial Intelligence (AI) /Machine learning (ML) provides a powerful tool to help operators to improve the network management and the user experience, by analyzing the data collected and autonomously processed that can yield further insights. 

In this WI, RAN3 will specify data collection enhancements and signaling support within existing NG-RAN interfaces and architecture (including non-split architecture and split architecture) for AI/ML-based Load Balancing. This contribution will discuss the general architecture and requirement for Load Balancing.
2. Discussion

In TR 37.817[2], there is a high-level signalling flow for the AI/ML use case related to Load Balancing with Model Training in OAM and Model Inference in NG-RAN is shown in the Figure below.

[image: image1.emf]UE

NG-RAN node 2

(gNB-CU)

4. Input data for load balancing model 

training from NG-RAN node2

3. Request input data for load balancing model 

training from NG-RAN node 2

2. Report UE measurements/location

5. Training

NG-RAN node 1

(gNB-CU)

1. Request UE measurements/location

8. Mobility Load Balancing predictions 

(Model Inference)

9. Mobility Load Balancing action

10. Feedback 

6. Report UE measurements/location

7. Input data for load balancing model 

inference from NG-RAN node2

0. AI/ML model

(optional)


Figure 1: High level signalling flow of AI/ML based Load Balancing
In the figure above, we can see that the data collection in the signalling flow to the Model Training is separated to two parts, one is data collected from the UE to the NG-RAN and the other is data collected from NG-RAN to the Model Training. 
Proposal 1: Model Training collects data from both UE and NG-RAN.
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Figure 2: before Load Balancing
In this figure, we assume cell 1 and cell 2 are overloaded cells, and cell 3 is a less loaded cell. There are two UEs in the overlapping area between cell 3 and cell 1, and another 2 UEs in the overlapping area between cell 2 and cell 3. If those UEs in the overlapping area can handover to cell 3, then the busy cell 1 and cell 2 can be offloaded. 
In order to achieve load balancing, there are two mechanisms in this scenario:

1: adapt the power of cell to handover the UE from idle cell to busy cell. For example by the figure above, power of cell 3 can be increased and the power of cell 1 and cell 2 can be reduced. Figure 3 illustrats the coverage change after the power of cell 1/2/3 are adapted. 
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Figure 2: after Load Balancing

2: Another solution is to modify the handover decision parameters. The current handover mechanism is the NG-RAN provides measurement configuration to the UE, and then the UE report measurement report to the NG-RAN, finally it is up to the NG-RAN to make handover decision. It is up to the NG-RAN implementation to make the handover decision. The handover decision may up to the following input from the UE:
a) Whether make handover decision right after the measurement report is received. 

b) How long after the measurement report is received to make handover decision

c) How many measurement reports are received to make handover decision

d) Handover triggering condition is different with measurement report condition
All these handover decisions above can be used by the NG-RAN. These decisions can be used for the purpose of load balancing, given the scenario in figure 2 and figure 3. 
Proposal 2: handover decision configuration and cell power adaption can be used as the load balancing action.
On the other hand, the handover decision and cell level related parameters like cell power is made based on the data collected from UE and NG-RAN. In this release, RAN3 will introduce signalling on the existing interfaces, e.g. NGAP, Xn, F1AP interface. in addition, in [2], the potential interface impacts have been proposed:
Potential interface impacts:

· (FFS) MDT/RRM enhancement in order to collect consecutive UE information.

· New or enhanced existing signaling procedure to request/retrieve predicted resource status information from neighbouring nodes via Xn interface.

· New or enhanced existing signaling procedure to request/retrieve predicted load balancing strategy information from neighbouring nodes via Xn interface.
· New or enhanced existing procedure to request/retrieve feedback information via Xn interface.

In P2, we proposed the action behaviour, this action can be conducted by the impact of neighbour NG-RAN where the model is trained. likewise load balancing action can be transmitted over Xn interface from the neighbour NG-RAN.
Proposal 3: Load balancing action can be transmitted over Xn interface from the neighbour NG-RAN.
3. Summary
In this paper we discussed the scenario of AI/ML based load balancing and gave some high level solutions. 
Proposal 1: Model Training collects data from both UE and NG-RAN.

Proposal 2: handover decision configuration and cell power adaption can be used as the load balancing action.
Proposal 3: load balancing action can be transmitted over Xn interface from the neighbour NG-RAN.
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