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Background
In RAN3#123-bis meeting, we made good progress in AI/ML enabled NW slicing to define a set of inputs, outputs and feedback. There were a few open input and outputs proposed by companies which were not discussed due to time constraints. Also, the PRB inference in DU was an open issue which was not concluded.
	RAN3#123-bis

Capture the use case description of AI/ML assisted network slicing in TR.
The deployment below of AI/ML function is applied to AI/ML based network slicing:
- AI/ML Model Training is located in OAM, and AI/ML Model Inference is located in NG-RAN node (gNB-CU).
- AI/ML Model Training and AI/ML Model Inference are both located in the NG-RAN node (gNB-CU).
Measured/predicted slice-level radio resource status, and measured/predicted slice available capacity can be transferred between NG-RAN nodes to assist AI/ML network slicing.
Consider the RAN input information for AI/ML model inference in RAN during Rel-19. Input information from CN if available may be studied.  
NG-RAN may need following information as input data for AI/ML-based network slicing:
-	From local node:
	-	Legacy predicted UE trajectory
-	From UE:
	-	UE measurement report (e.g., UE RSRP, RSRQ, SINR measurement, etc), including cell level and beam level UE measurements 
AI/ML-based network slicing model in NG-RAN node can generate following information as output:
· Resource management within RRM policy (Internal output)
· Slice aware mobility decisions (Internal output)  
Following feedback can be considered to be collected from NG-RAN nodes:
· -  Legacy UE performance feedback for those UEs handed over from the source NG-RAN node




In this paper we discuss our views on the Slice SLA prediction, PRB inference in DU and Predicted Slice available capacity.
Discussion
Slice SLA Prediction
Every Slice has an Service level assurance associated with it and there are Accessibility, Integrity and Utilization metrics associated with the Slice. These KPIs define whether Slice SLA can be achieved or not. These Slice KPIs are generated by the gNB. Based on the resource availability in a particular slice, traffic conditions in the slice and the Slice KPIs (as provided in TS 28.544) generated, gNB can predict if slice SLA can be met. If the OAM knows whether the Slice KPI can be met or not, OAM can adjust the slice resource allocations and slice selection accordingly to ensure SLAs can be met. 
gNB can exchange Slice SLA prediction with the OAM (slice SLA assurance service) and OAM can inform the NSSF and NSACF service to take precautionary actions (like slice selection control and slice admission control) to meet the Slice SLA.
[bookmark: _Toc166165525][bookmark: _Toc166231469]Based on the slice resource availability, traffic conditions in a particular slice and the Slice KPI metrics (accessibility, Integrity and utilization) as specified in TS 28.554,  gNB can predict if Slice SLA can be met.
[bookmark: _Toc166165533][bookmark: _Toc166231475]RAN3 to agree that Slice SLA prediction from RAN can be exchanged with OAM for proactive Slice SLA management.

Predicted Slice Available Capacity

Network Slice Selection Function (NSSF) in the Core Network manages the slice selection for an UE based on its subscription. If the NSSF knows the predicted slice available capacity in the RAN, it can perform slice selection for the UE based on the RAN prediction and the UE subscription. NSSF can also dynamically reallocate slices to the UE based on the RAN prediction for Slice capacity. This will benefit the end to end slice management.
[bookmark: _Toc166165526][bookmark: _Toc166231470]Network Slice Selection Function (NSSF) in the Core Network manages Slice selection for a UE based on its subscription. If NSSF is aware of the Predicted Slice available capacity in RAN, NSSF can perform appropriate slice selection and also dynamically reallocate slices to the UE based on the predicted slice capacity in the RAN where the UE is connected to. This will benefit the end to end slice management.
[bookmark: _Toc166165534][bookmark: _Toc166231476]RAN3 to discuss and agree to share the Predicted slice available capacity from gNB to NSSF via NG interface to benefit end to end slice management.

Predicted Slice PRB Usage

gNB-DU manages the PRB allocations send to gNB-DU from OAM configuration and its usage in the scheduler function. The PRB allocations in gNB-DU is pretty dynamic based on the radio conditions, local resource conditions and the scheduler characteristics. Replicating the dynamic behaviour of gNB-DU in gNB-CU by collecting raw data to perform PRB prediction in gNB-CU will not be accurate. 

[bookmark: _Toc166165527][bookmark: _Toc166231471]PRB allocations and usage is managed in the gNB-DU across different DRBs, UEs and slices based on the radio channel conditions, scheduler characteristics and the available resources in gNB-DU.

[bookmark: _Toc166165528][bookmark: _Toc166231472]gNB-DU can dynamically change the PRB allocations based on the L1 and L2 measurements reported by the UE which gNB-CU is unaware of. The minimum reporting periodicity of measured PRB usage between gNB-DU to gNB-CU is 500ms in terms of percentage. But the actual PRB usage within the gNB-DU can vary at slot level which is much lesser than 500ms. Hence gNB-CU will not have the actual ground truth to perform prediction based on the measured and averaged PRB usage sent from gNB-DU to gNB-CU and the PRB prediction performed at gNB-CU will not be accurate.
In order to enable gNB-CU to perform PRB prediction, gNB-DU has to report PRB at 500ms interval (which is insufficient) over F1 signaling interface. This will increase the F1 signaling and the load over F1 interface. In Rel-18 only non-split architecture was considered and hence it was not discussed on whether gNB-CU or gNB-DU should perform PRB prediction. In Rel-19 we would like have the AI/ML inference in the node which generates the raw data which is gNB-DU.
[bookmark: _Toc166165529][bookmark: _Toc166231473]Another disadvantage of predicting PRB usage in gNB-CU is F1 signaling impacts due to continuous collection of PRB usage from gNB-DU to gNB-CU to enable PRB usage prediction at gNB-CU.

[bookmark: _Toc166165530][bookmark: _Toc166231474]In Rel-18 it was agreed to exchange predicted PRB usage for Rel-18 use cases. However in Rel-18 only non-split gNB architecture was considered. Hence Predicted PRB usage in case of split architecture was not discussed.
[bookmark: _Toc166165535][bookmark: _Toc166231477]Since gNB-DU manages the PRB allocations and usage and gNB-DU has a better visibility on radio channel conditions, gNB-DU is better suited to perform Prediction of PRB usage. gNB-DU can send Predicted PRB usage to gNB-CU and gNB-CU can exchange the predicted PRB usage with its neighbours.

[bookmark: _Toc166165536][bookmark: _Toc166231478]Data collection procedure to be introduced over F1AP to collect predicted PRB usage from gNB-DU to gNB-CU.

Summary 

Based on the discussion above, we have following observations: 
Observation 1.	Based on the slice resource availability, traffic conditions in a particular slice and the Slice KPI metrics (accessibility, Integrity and utilization) as specified in TS 28.554,  gNB can predict if Slice SLA can be met.
Observation 2.	Network Slice Selection Function (NSSF) in the Core Network manages Slice selection for a UE based on its subscription. If NSSF is aware of the Predicted Slice available capacity in RAN, NSSF can perform appropriate slice selection and also dynamically reallocate slices to the UE based on the predicted slice capacity in the RAN where the UE is connected to. This will benefit the end to end slice management.
Observation 3.	PRB allocations and usage is managed in the gNB-DU across different DRBs, UEs and slices based on the radio channel conditions, scheduler characteristics and the available resources in gNB-DU.
Observation 4.	gNB-DU can dynamically change the PRB allocations based on the L1 and L2 measurements reported by the UE which gNB-CU is unaware of. The minimum reporting periodicity of measured PRB usage between gNB-DU to gNB-CU is 500ms in terms of percentage. But theactual PRB usage within the gNB-DU can vary at slot level which is much lesser than 500ms. Hence gNB-CU will not have the actual ground truth to perform prediction based on the measured and averaged PRB usage sent from gNB-DU to gNB-CU and the PRB prediction performed at gNB-CU will not be accurate.
Observation 5.	Another disadvantage of predicting PRB usage in gNB-CU is F1 signaling impacts due to continuous collection of PRB usage from gNB-DU to gNB-CU to enable PRB usage prediction at gNB-CU.
Observation 6.	In Rel-18 it was agreed to exchange predicted PRB usage for Rel-18 use cases. However in Rel-18 only non-split gNB architecture was considered. Hence Predicted PRB usage in case of split architecture was not discussed.

Based on these observations and discussion above, we have the following proposals:
Proposal 1:	RAN3 to agree that Slice SLA prediction from RAN can be exchanged with OAM for proactive Slice SLA management.
Proposal 2:	RAN3 to discuss and agree to share the Predicted slice available capacity from gNB to NSSF via NG interface to benefit end to end slice management.
Proposal 3:	Since gNB-DU manages the PRB allocations and usage and gNB-DU has a better visibility on radio channel conditions, gNB-DU is better suited to perform Prediction of PRB usage. gNB-DU can send Predicted PRB usage to gNB-CU and gNB-CU can exchange the predited PRB usage with its neighbours.
Proposal 4:	Data collection procedure to be introduced over F1AP to collect predicted PRB usage from gNB-DU to gNB-CU.
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