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[bookmark: _Toc163479939]4.1	AI/ML based Network Slicing
[bookmark: _Toc163479940]4.1.1	Use case description
Editor Note: Capture the description of use case
[bookmark: _Toc163479941]Support of network slicing in NG-RAN is defined in TS38.300 [x].
The NG-RAN plays a key role in taking mobility, load balancing and Radio Resources Management decisions for the purpose of meeting target requirements derived from the SLA of each supported network slice.
AI/ML function can analyze metrics related to network and UE level performance related to perform optimal resource management and mobility decisions for network slicing to meet the requirements.
4.1.2	Solutions and standard impacts
Editor Note: Capture the solutions for the use case, including potential standard impacts on existing Nodes, functions, and interfaces
4.1.2.1	Locations for AI/ML Model Training and AI/ML Model Inference
The following solutions can be considered for supporting AI/ML-based network slicing:
-	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.
Note: gNB is also allowed to continue model training based on AI/ML model trained in the OAM
In case of CU-DU split architecture, the following solutions are possible:
-	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.
4.1.2.2	AI/ML Model Training at OAM and AI/ML Model Inference at NG-RAN
In this solution, NG-RAN manages network slices using AI/ML model trained from OAM. 


Figure 4.1.2.1-1. Model Training at OAM, Model Inference at NG-RAN
Step 0: NG-RAN node 2 is assumed to have an AI/ML model optionally, which can provide NG-RAN node 1 with input information.
Step 1: NG-RAN node 1 configures the measurement information on the UE side and sends configuration message to UE to perform measurement procedure and reporting.
Step 2: The UE collects the indicated measurement(s), e.g., UE measurements related to RSRP, RSRQ, SINR of serving cell and neighbouring cells.
Step 3: The UE sends the measurement report message(s) to NG-RAN node 1.
Step 4: NG-RAN node 1 further sends UE measurement reports together with other input data for Model Training to OAM. 
Step 5: NG-RAN node 2 (assumed to have an AI/ML model optionally) also sends input data for Model Training to OAM.
Step 6: Model Training at OAM. Required measurements and input data from other NG-RAN nodes are leveraged to train AI/ML models for network slicing management.
Step 7: OAM deploys/updates AI/ML model into the NG-RAN node(s). The NG-RAN node can also continue model training based on the received AI/ML model from OAM.
Note: This step is out of RAN3 Rel-19 scope.
Step 8: NG-RAN node 2 sends the required input data to NG-RAN node 1 for model inference of AI/ML-based network slicing management. 
Step 9: UE sends the UE measurement report(s) to NG-RAN node 1. 
Step 10: Based on local inputs of NG-RAN node 1 and received inputs from NG-RAN node 2, NG-RAN node 1 generates model inference output(s) (e.g., predicted resource status per network slice, network slicing resource reallocation strategy etc). 
Step 11: NG-RAN node 1 sends Model Performance Feedback to OAM if applicable.
Note: This step is out of RAN3 scope.
Step 12: NG-RAN node 1 executes Network Slicing actions according to the model inference output. NG-RAN node 1 may reallocate the resources for network slices, if the output is the network slicing resource reallocation strategy.
Step 13: NG-RAN node 2 provides feedback to OAM.
Step 14: NG-RAN node 1 provides feedback to OAM.
4.1.2.3	AI/ML Model Training and AI/ML Model Inference at NG-RAN
In this solution, NG-RAN is responsible for model training and manages network slices using the trained AI/ML model. 


Figure 4.1.2.2-1. Model Training and Model Inference at NG-RAN
Step 0: NG-RAN node 2 is assumed to have an AI/ML model optionally, which can provide NG-RAN node 1 with input information.
Step 1: NG-RAN node 1 configures the measurement information on the UE side and sends configuration message to UE to perform measurement procedure and reporting.
Step 2: The UE collects the indicated measurement(s), e.g., UE measurements related to RSRP, RSRQ, SINR of serving cell and neighbouring cells.
Step 3: The UE sends the measurement report(s) to NG-RAN node 1 including the required measurement result.
Step 4: NG-RAN node 2 sends the required input data to NG-RAN node 1 for model training of AI/ML-based network slicing. 
Step 5: NG-RAN node 1 trains AI/ML model for AI/ML-based network slicing based on collected data. NG-RAN node 2 is assumed to have AI/ML model for AI/ML-based network slicing optionally, which can also generate predicted results/actions.
Step 6: NG-RAN node 2 sends the required input data to NG-RAN node 1 for model inference of AI/ML-based network slicing. 
Step 7: UE sends the UE measurement report(s) to NG-RAN node 1. 
Step 8: Based on local inputs of NG-RAN node 1 and received inputs from NG-RAN node 2, NG-RAN node 1 generates model inference output (e.g., predicted resource status per network slice, network slicing resource reallocation strategy etc). 
Step 9: NG-RAN node 1 executes network slicing actions according to the model inference output. NG-RAN node 1 may select the most appropriate target cell for each UE before it performs handover, if the output is handover strategy.
Step 10: NG-RAN node 2 provides feedback to NG-RAN node 1.

4.1.2.4	Input data of AI/ML based Network Slicing:
To predict the optimized network slicing decisions, a gNB may need the following information as input data for AI/ML-based network slicing:
From local node: 
-	Measured/Predicted radio resource status per slice
-	Measured/Predicted slice available capacity
-	Legacy measured/predicted UE trajectory
Measured/Predicted UE Traffic (e.g., data volume)
Measured/Predicted fulfilment of required QoS (according to SLA)


From neighbouring gNBs:
-	Measured/Predicted radio resource status per slice
-	Measured/Predicted slice available capacity
· Measured/Predicted UE Traffic (e.g., data volume) (during handover procedure)
· Measured/Predicted UE Trajectory (during handover procedure)


From the UE:
-	UE measurement report (e.g., UE RSRP, RSRQ, SINR measurement, etc), including cell level and beam level UE measurements
4.1.2.5	Output data of AI/ML based Network Slicing:
AI/ML-based network slicing model in a gNB can generate following information as output:
· Predicted radio resource status per slice
· Predicted slice available capacity
· Resource management decisions for resources within RRM policies (used by gNB internally)
· Slice aware mobility decisions (used by gNB internally)
· Predicted fulfilment of required QoS (according to SLA)


4.1.2.6	Feedback of AI/ML based Network Slicing:
To optimize the performance of AI/ML-based network slicing model, following feedback can be considered to be collected from gNBs:
· Measured Radio resource status per slice 
· Measured Slice available capacity 
· Legacy UE performance feedback for those UEs handed over from the source gNB
· Fulfilment of required QoS according to SLA (of current NG-RAN node)

4.1.2.7	Potential standard impacts:
Following standard impacts is listed for subsequent Rel-19 normative work compared with what was specified during Rel-18.
Xn interface:
· Enhance existing procedure to collect predicted information between gNBs:
· Predicted radio resource status per slice
Predicted slice available capacity
· RAN3 may enhance the Handover Preparation procedure for the source NG-RAN node to provide the predicted UE Traffic (e.g., data volume) to the target NG-RAN node.

Potential E1 interface impact:
· RAN3 may introduce new procedure to support the exchange of the following between CU-CP and CU-UP:
· Current/Predicted UE Traffic (e.g., data volume) from CU-UP to CU-CP
· UE performance related measurements from CU-UP to CU-CP
Potential F1 interface impact:
· RAN3 may introduce new procedure to support the exchange of the following between CU and DU:
· UE performance related measurements from DU to CU
· Predicted Slice Available Capacity from CU to DU
· Predicted Slice Radio Resource Status from CU to DU
· Predicted fulfilment of required QoS (according to SLA) from CU to DU
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