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1	Introduction
The R18 Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN specifies the data collection enhancements and signalling support within existing NG-RAN interfaces and architecture (only limited to non-split architecture) for three use cases, including AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization.
This work item is based on the conclusions captured in TR37.817, and the objectives of Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN WI are included in [1].

2	Description
Support of AI/ML for NG-RAN, as a RAN internal function, is used to facilitate Artificial Intelligence (AI) and Machine Learning (ML) techniques in NG-RAN. The objective of AI/ML for NG-RAN is to improve network performance and user experience, through analysing the data collected and autonomously processed by the NG-RAN, which can yield further insights, e.g., for Network Energy Saving, Load Balancing, Mobility Optimization.
Support of AI/ML in NG-RAN requires inputs from neighbour NG-RAN nodes (e.g., predicted information, feedback information, measurements) and/or UEs (e.g., measurement results). 
Signalling procedures used for the exchange of information to support AI/ML in NG-RAN are use case and data type agnostic, which means that the intended usage of the data exchanged via these procedures (e.g., input, output, feedback) is not indicated. The collection and reporting of information are configured through the Data Collection Reporting Initiation procedure, while the actual reporting is performed through the Data Collection Reporting procedure.
Support of AI/ML in NG-RAN does not apply to ng-eNB.
For the deployment of AI/ML in NG-RAN, the following scenarios may be supported:
-	AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the NG-RAN node.
-	AI/ML Model Training and AI/ML Model Inference are both located in the NG-RAN node.
2.1 Network Energy Saving
AI/ML-based Network Energy Saving is to optimize the overall energy consumption in an area of the Operator’s network by leveraging on the data collected in the RAN network. AI/ML based Energy Saving at a NG-RAN node essentially is for a trained AI model to make real-time decisions to either deactivate or activate a cell or a NG-RAN node to save network energy consumption. 
In R18, the metric of Energy Cost (EC), which can be used e.g. for the Network Energy Saving use case, is introduced as the AI/ML metric and can be exchanged within the neighbouring NG-RAN nodes upon request, following the Data Collection Request Initiation and Reporting Initiation procedures. EC is represented as an index, which should be normalized and defined by OAM. The index value could be encoded as an integer from 0 to a maximum. The maximum value should guarantee enough accuracy. The “Energy Consumption – Energy Cost” mapping rule is defined by the Operator.

2.2 Load Balancing
[bookmark: _Toc51971449][bookmark: _Toc29372554][bookmark: _Toc46502101][bookmark: _Toc20403048][bookmark: _Toc52551432]Load balancing is to distribute load evenly among cells and among areas of cells, or to transfer part of the traffic from congested cells or from congested areas of cells, or to offload users from one cell, cell area, carrier or RAT to improve network performance. The AI/ML-based Load Balancing is introduced to improve the load balancing performance by using load predictions from AI/ML models and feedback information mirroring the performance of a UE after an offloading action. 
For AI/ML-based Load Balancing, the predicted resource status information and UE performance feedback can be configured to be collected and measured by an NG-RAN node by using the Data Collection Reporting Initiation procedure, while the actual reporting is performed through the Data Collection Reporting procedure. 

The UE performance feedback configuration is associated to the handed over UE(s) by using a set of measurement IDs. Such measurement IDs label the UE performance metrics and allow the source NG-RAN node to determine to which UE(s) the metrics correspond to. The collection of UE performance feedback is triggered at successful Handover execution. Both one-time and periodic UE performance feedback reporting are supported. 

2.3 Mobility Optimization
Mobility management allows to guarantee service-continuity during mobility by minimizing call drops, radio link failures, unnecessary handovers, and ping-pong. AI/ML-based mobility optimization is introduced to improve successful handover rates and determine which is the best mobility target for maximisation of efficiency and performance.
To enable the target NG-RAN node to be aware of mobility related prediction information, which allows optimal allocation of resources for the handed over UE, a cell-based UE trajectory prediction is transferred to the target NG-RAN node via the Handover Preparation procedure to provide information for subsequent mobility decisions, e.g., the predicted NG-RAN cells the UE is expected to connect to. Cell-based UE trajectory prediction is limited to the first-hop target NG-RAN node. 
For feedback information, i.e. the measured UE trajectory, the target NG-RAN node start s to collect the measured UE trajectory information at successful Handover execution, and one-time reporting is supported. The collection of the measured UE trajectory terminates when at least one of the following conditions is fulfilled: the UE moves to RRC_INACTIVE or RRC_IDLE, the UE is handed over to another cell of an NG-RAN node different from the first-hop target NG-RAN node, the configured measurement collection time duration expires or the configured number of visited cells within the same target NG-RAN node is reached.
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