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1. Introduction

The WID on AI/ML for NG-RAN was approved in RAN#94 meeting, and the related work will be further carried out based the conclusion of R17 SI. One of the objectives is as follow:

· 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 Network Energy Saving, Load Balancing and Mobility Optimization.

According to the conclusions captured in TR37.817 [1], following solutions can be considered for supporting AI/ML function of RAN:
· AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB.

· AI/ML Model Training and AI/ML Model Inference are both located in the gNB.

In case of CU-DU split architecture:
· AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB-CU. 

· AI/ML Model Training and Model Inference are both located in the gNB-CU.

For different deployment schemes, massive AI/ML data interaction between base stations may be inevitable, which impacts on the existing Xn and F1 interfaces. Therefore, this paper takes the potential impacts on Xn/F1 interface into account and proposes a unified signalling procedure for AI/ML related information transmission among gNBs.
2. Discussion
2.1. Signalling Procedure for AI/ML Data Collection
According to the conclusions captured in TR37.817, it is observed that the AI/ML related data exchange between base stations are very frequent, regardless of non-split architecture and split architecture. In order to collect data for training or model inference, the anchor node needs to request the neighbour nodes or its DU entity to measure and report data. Therefore, data interaction between AI functional entities may be very frequent. In order to support data collection, to extend the legacy signalling procedure, such as Resource status reporting, to support AI/ML seems feasible in principle. However, to facility functionality extension for AI/ML in future, it is need to specify a new signalling procedure on the existing interface to collect AI/ML data from other nodes.
Proposal 1: it is need to specify a new signalling procedure on the existing interface to collect AI/ML data from other nodes 
This procedure is used by an NG-RAN node to request the AI/ML related information to another NG-RAN node, and the collected information can be used for AI/ML inference/ training purpose. 
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Figure 1 AI data Collection Operation for Xn interface
NG-RAN node1 initiates the procedure by sending the AI DATA Collection REQUEST message to NG-RAN node2 for start a measurement, stop a measurement, or add cells to report for a measurement. If NG-RAN node2 is capable to provide all requested input data information, it shall initiate the measurement as requested by NG-RAN node1 and respond with the AI DATA Collection RESPONSE message, which indicates the corresponding measurement information to be initiated and provided. 
The NG-RAN node2 sends AI DATA Collection UPDATE message to NG-RAN node1 to report the measurement results. The reported data are the measurements that were successfully initiated during the preceding INPUT DATA REQUEST procedure.
Proposal 2: Approve the signalling procedure for Xn interface mentioned above. This procedure is used for an NG-RAN node to request the AI/ML related information to another NG-RAN node, and the collected information can be used for AI/ML inference/ training purpose. 
In case of CU-DU split architecture, it is proposed to specify a similar signalling procedure on F1 interface for AI/ML related data collection. The purpose of the Input data Request procedure is to exchange physical layer data required for AI/ML model training and inference, which realize AI/ML information transfer between CU-DU split base stations. 
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Figure 2. Input data request operation for CU-DU split architecture
The gNB-CU initiates the procedure by sending the INPUT DATA REQUEST message to gNB-DU for start a measurement, stop a measurement, or add cells to report for a measurement. If gNB-DU successfully receives the data request message, it replies to gNB-CU with INPUT DATA RESPONSE, which indicates the corresponding measurement information to be initiated and provided. The gNB-DU sends INPUT DATA UPDATE message to gNB-CU to report the measurement results. The reported data are the measurements that were successfully initiated during the preceding INPUT DATA REQUEST procedure.
Proposal 3: Approve the signalling procedure for CU-DU split architecture mentioned above, this procedure is used for gNB-CU to collect AI/ML information from gNB-DU. 
3. Conclusion

It is proposed to approve the following proposals:

Proposal 1: it is need to specify a new signalling procedure on the existing interface to collect AI/ML data from other nodes 
Proposal 2: Approve the signalling procedure for Xn interface mentioned above. This procedure is used for an NG-RAN node to request the AI/ML related information to another NG-RAN node, and the collected information can be used for AI/ML inference/ training purpose. 
Proposal 3: Approve the signalling procedure for CU-DU split architecture mentioned above, this procedure is used for gNB-CU to collect AI/ML information from gNB-DU. 
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