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1 Introduction

RAN#89 in September approved a data collection SID [1]. As part of this SID, RAN3 will study the standard impact for identified use cases as:

a) Study standardization impacts for the identified use cases including: the data that may be needed by an AI function as input and data that may be produced by an AI function as output, which is interpretable for multi-vendor support.
b) Study standardization impacts on the node or function in current NG-RAN architecture to receive/provide the input/output data.
c) Study standardization impacts on the network interface(s) to convey the input/output data among network nodes or AI functions.
In this contribution, for identified use cases, the corresponding standard impact is analyzed.
2 Discussion
For the current network structure, different types of parameters can be collected in different parts of network such as CU and DU in split gNB structure. The available computation resource for network nodes are also diverse. In terms of AI model, the required data set and complexity change regarding to functionality and model type. Thus, for the deployment of AI model, the decision should be discussed case by case, where the following aspects should be considered:
1. Complexity and required computation resource of AI model
2. Availability of input data

3. Usage of output result

The AI model should be deployed to the node where there are sufficient computation resource and input data at lease to enable the AI model training or inference. Based on that, it is better that the node for AI deployment also is the position to utilize AI model output to save signaling for transferring the output results.
Proposal 1: 
The position for AI model deployment should be analyzed case by case. 
For energy saving, inappropriate energy saving action not only cannot realize the objective of energy saving, but also aggravates the signaling overhead to transfer the decision. The existing mechanism provides the current load/number of UEs for a node to determine whether to switch the node state. The current or past resource status based local decision is difficult to achieve long-term effectiveness if high load is in neighbor or its own load would changes in a short time, so it may lead to switch-on/off ping-pong, overload of neighbor cells, and call drop, which is a main source for poor QoS performance, high energy consumption, and signaling overhead to inform the update configuration to neighbors. In order to improve the efficiency and efficient-time of energy saving strategy, AI model can help to infer the switch-on/off decision in advance or predict the load for the following time to provide reference for energy saving decision. As for deployment, with the consideration of data availability and computation resources, CU is a proper candidate for AI model to reside. The reason includes 1) the computation resource for CU is more sufficient than that of DU; 2) CU can collect resource status from DU via F1 interface based on TS 38.473 and exchange the status with neighbors via Xn interface based on TS 38.423; 3) CU is responsible to inform the configuration update to the neighbors. Hence, based on collected data, node generates energy saving strategy or predicts the load under the assistance of AI model. With respect to the prediction, the energy saving strategy may be set in advance and be sent to neighbor to provide reference for their further mobility management or load balancing strategy.
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Figure 1: AI-assisted Energy Saving for RAN
Proposal 1: 
For energy saving, AI model can set energy saving strategy in advance or predict the load.

Proposal 2: 
For energy saving, AI model can be deployed to CU.

For mobility management, unsuccessful handover or low-robustness handover increases the signaling overhead, enlarges the latency for transmission and decreases the reliability. The existing mechanism adjusts the mobility management strategy according to handover feedback report, which is difficult to avoid handover failure to meet the stringent QoS requirements of emerging applications. In order to improve the handover robustness, AI model is designed to generate the strategy to avoid too late handover, too early handover, handover to wrong cell and ping-pong. The functions of AI include judgement of whether to do handover, setting the triggering time for handover and the selection of target node.  
EN-DC is one of the solution to improve the transmission efficiency and reliability. For the EN-DC case, compared with single connection, there are more dimensionalities of handover issues, including the exchange of single connection and dual connections, SN and/or MN selection and handover, inter-system handover (e.g. between LTE and NR), thus the complexity of handover increases. During the mobility, unsuitable DC activation, node selection or handover cannot bring the gain of DC with the scarifying of the large volume of signaling. Inappropriate disabling DC dramatically lowers down the network performance and QoE. Thus under EN-DC, AI model can help to decide the DC activation/deactivation, handover triggering, handover source node, handover target node, etc.
As for AI model deployment, for the split structure, CU is the suitable node for AI model to reside in terms of mobility management with the following reasons: 1) the computation ability for CU is higher than DU; 2) UE measurement report, neighbor node information, RLF reports are available for CU; 3) one of the responsibility for CU is to make decisions for UE to do handover. Hence, the node in network collects the AI model required input data, such as UE measurement report and neighbor node information. The AI model deployed in node gets the input data and generates the handover strategy. The node triggers the handover based on the generated intelligent strategy.
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Figure 2: AI-assisted Mobility Management for RAN
Proposal 3: 
For mobility management, AI model can set the mobility strategy, including but not limited to: 

· whether to do handover, 
· when to trigger handover, 

· which node to be the target, 

· whether to (de)activate DC, 

· which node to be the source.

Proposal 4: 
For mobility management, AI model can be deployed to CU.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1: 
For energy saving, AI model can set energy saving strategy in advance or predict the load.
Proposal 2: 
For energy saving, AI model can be deployed to CU.

Proposal 3: 
For mobility management, AI model can set the mobility strategy, including but not limited to: 

· whether to do handover, 

· when to trigger handover, 

· which node to be the target, 

· whether to (de)activate DC, 

· which node to be the source.

Proposal 4: 
For mobility management, AI model can be deployed to CU.
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