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1
Introduction

The WID on Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN was approved in RAN#96e meeting. The objectives of WI are listed 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. (RAN3)

The support of AI/ML in split architecture also need to be considered in normative phase. In RAN3#117e meeting, the open issue on other interfaces was listed as below:
Identify the potential stage3 impact over NG, F1, E1…
This contribution aims to discuss and analyse the potential AI/ML information over F1 and E1 interface. 
2
Discussion

2.1 F1AP
On the AI/ML functionality split in CU/DU split architecture, the following cases are there is no any AI/ML Model functions located in the gNB-DU. 
· 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.

Therefore, gNB-DU shall not support to provide any predicted information on L1/L2 to the gNB-CU.

Proposal 1: There is no need to introduce a new F1AP procedure or enhance the existing F1AP procedure to support the predicated data report from DU to CU.

Given that some useful L1/L2 information, e.g., PRB usage, numbers of active UEs can only be measured in the gNB-DU, it needs a F1AP procedure to collect current or historical data from gNB-DU to support Model inference and/or Model training function in gNB-CU. Per TS38.473, the following information can be contained in F1AP message Resource Status Reporting procedure to report the results of the requested measurements:

· Radio Resource Status 

· Composite Available Capacity Group

· Slice Available Capacity 

· Number of Active UEs
On whether to enhance the existing procedure to support AI/ML function, this issue had been also discussed in Xn interface. Some companies pointed out that:

Mixing data used for AI/ML in a procedure that is today associated to a specific function (MLB) does not allow for a modular design. The same procedure needs to be used for different functions and subject to failures due to different reasons (nodes behaviours and processes). Troubleshooting problems becomes therefore more difficult. Dependencies between functions become more difficult.

The above view is reasonable and could be also applied in F1interface. Therefore, in order to avoid conflicting with MLB function, the existing Resource Status Procedure is no need to enhanced. And a new F1AP procedure shall be introduced to support the measurement report for current/historical data.
Proposal 2: The existing F1AP Resource Status Procedure is no need to enhanced. And a new F1AP procedure shall be introduced to support the measurement report for current/historical data. 

In the current specification TS 28.554, EE for split gNBs is defined as:
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Data Volume (DV) and Energy Consumption (EC) are basic parameters for calculating EE metric. For split architecture, DV is calculated per Interface (F1-U, Xn-U, X2-U) and EC is obtained by measuring the Power, Energy and Environmental (PEE) energy of the considered network elements over the same period of time. As for DV, transmission of DL PDCP SDU Data Volume per interface and UL PDCP SDU Data Volume per interface involve F1-U, Xn-U and X2-U interfaces. And for EC, it should be provided by gNB-DUs, because the energy consumption of gNB-DUs is more obvious than of gNB-CUs/gNB-CU-CPs/gNB-CU-UPs. 

From above analysis, it is obvious that the delivery of DV and EC over RAN interfaces should be separately, rather than a quotient. EE-related metrics transfer over F1 interface are useful for AI/ML network energy saving of split architecture. GNB-DUs should be able to report the current EC values to gNB-CUs, allowing CUs to calculate the value of EE and make finer ES decisions of each cell. When EE of neighbour cells is decreased after cell switch-off, gNB-CU can make modification of ES decisions in a “global” optimization way instead of “local” optimization. Therefore, it is proposed to consider Energy Efficiency related metric transfer over F1 interface, e.g., Energy Consumption. 

Proposal 3: It is proposed to consider Energy Efficiency related metric transfer over F1 interface, e.g., Energy Consumption.
2.2 E1 Interface
Similar to F1AP, it is proposed to not enhance the existing Resource Status Procedure. And a new E1AP procedure shall be specified to support the measurement report for current/historical data.
Proposal 4: The existing E1AP Resource Status Procedure is no need to enhanced. And a new E1AP procedure shall be specified to support the measurement report for current/historical data . 

On the user plane related predicted information, e.g., UL/DL PDCP throughput, delay, and etc, there is need to introduce a new E1AP procedure to support the predicted data report from to gNB-CU-UP to gNB-CU-CP.
Proposal 5: to introduce a new E1AP procedure to support the predicted data report from to gNB-CU-UP to gNB-CU-CP.
3
Conclusion
Based on the above analysis, we have the following observation and proposals:
Proposal 1: There is no need to introduce a new F1AP procedure or enhance the existing F1AP procedure to support the predicated data report from DU to CU.

Proposal 2: The existing F1AP Resource Status Procedure is no need to enhanced. And a new F1AP procedure shall be introduced to support the measurement report for current/historical data . 

Proposal 3: It is proposed to consider Energy Efficiency related metric transfer over F1 interface, e.g., Energy Consumption.
Proposal 4: The existing E1AP Resource Status Procedure is no need to enhanced. And a new E1AP procedure shall be specified to support the measurement report for current/historical data . 

Proposal 5: to introduce a new E1AP procedure to support the predicted data report from to gNB-CU-UP to gNB-CU-CP.
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