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1 Introduction

In this paper, we discuss the AI/ML SID objective for Network slicing use case.
	RP-240323 AI/ML for NG-RAN SI
Study new AI/ML based use cases: Network Slicing with existing NG-RAN interfaces and architecture (including non-split architecture and split architecture). 


2 Discussion

2.1 What are the Predictions that can assist AI/ML enabled Slicing?
Slice Resource Prediction

The key aspect of NW Slicing is resource allocation for a particular slice to ensure the slice serves the intended use cases like uRLLC or eMBB etc, and Slice SLAs are met. Any assistance with the resource allocation for network Slices using AI/ML can greatly benefit the NW slicing to effectively meet operator SLAs.

A particular slice can span across TAs across gNBs, which means the resources for the slice is provided by the gNBs belonging to that slice. To ensure the slice has sufficient resources, gNBs have to co-ordinate with each other to allocate sufficient RAN resources. Prediction on the slice-based resource allocation shared among the gNBs will assist the gNBs in better resource allocation for the slice and traffic management for the slice.

The Radio Status Reporting procedure over Xn interface between gNB supports Slice related PRB allocation and Slice Capacity reporting of the current status. If predictions of the slice-based reporting is shared among the gNBs, then it will assist the gNBs to proactively manage the Slice resource related issues.
Observation 1: The key aspect of NW Slicing is resource allocation for the slice to meet the slice KPI/SLA. A single Slice spans across multiple gNBs cells in a given TA and gNBs need to co-ordinate amongst them for slice resource allocation. 

Proposal 1: To assist proactive resource allocation and traffic management for Slice among the gNBs in a given TA, NG-RAN AI/ML based predictions of the following Slice parameters can be exchanged over Xn interface among the gNBs – 

· Predicted Slice DL/UL PRB usage for GBR and non-GBR bearers
· Predicted Slice DL/UL Total PRB usage

· Predicted Slice available UL/DL Capacity

· Predicted Slice available RRC Connection Capacity
· Predicted Slice status e.g available, unavailable, overloaded 
Slice SLA Prediction

Another aspect other than Slice Resource Prediction is Slice SLA prediction. 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. gNB can exchange Slice SLA prediction with the OAM/5GC (slice SLA assurance service) and OAM/5GC can inform the NSSF and NSACF service to take precautionary actions (like slice selection control and slice admission control) to meet the Slice SLA.

Observation 2: Based on the slice resource availability, traffic conditions in a particular slice and the Slice KPI metrics as specified in TS 28.554, gNB can predict if Slice SLA can be met. 
Proposal 2: RAN3 to discuss if Slice SLA prediction from RAN can be exchanged with OAM/5GC for proactive Slice SLA management.
2.2 Split and Non-split architecture
The SID also proposes discussing the split gNB and non-split gNB architectures for the new use case. For a gNB-CU to predict the PRB usage at slice level, the information should be available from gNB-DU. gNB-DU can send predicted PRB usage at slice level to gNB-CU so that the gNB-CU can predict the total PRB usage in a slice.
Moreover if a common Data collection framework, like Xn is developed for F1 interface for Rel18 use cases, then addition of slice based resource parameters to the same framework should be simple.
Observation 3: Predicted Slice level PRB usage is required from gNB-DU, for gNB-CU to predict total PRB usage at slice level. 

Proposal 3: Predicted Slice level PRB usage can be shared from gNB-DU to gNB-CU.
2.3 Slicing Optimization across RAN and 5GC
Slice is not a RAN only feature. It is a feature which spans across CN domain, RAN domain, UE and transport domain. Applying AI/ML intelligence only in RAN domain will not help achieve an end-to-end Slice optimization. Hence RAN3 needs to discuss if Slice related predictions needs to be shared with 5GC and vice versa.

Proposal 4: RAN3 to discuss if relevant Slice related predictions (eg: Predicted Slice Resource status, Predicted Slice Available Capacity, Predicted Slice Status, etc) generated in RAN for AI/ML enabled NW slicing can be exchanged with 5GC and vice versa for end-to-end Slice optimization. 
3 Summary
Based on the above discussion the following Observations and Proposal are made 
Observation 1: The key aspect of NW Slicing is resource allocation for the slice to meet the slice KPI/SLA. A single Slice spans across multiple gNBs cells in a given TA and gNBs need to co-ordinate amongst them for slice resource allocation. 

Proposal 1: To assist proactive resource allocation and traffic management for Slice among the gNBs in a given TA, NG-RAN AI/ML based predictions of the following Slice parameters can be exchanged over Xn interface among the gNBs – 

· Predicted Slice DL/UL PRB usage for GBR and non-GBR bearers

· Predicted Slice DL/UL Total PRB usage

· Predicted Slice available UL/DL Capacity

· Predicted Slice available RRC Connection Capacity
· Predicted Slice status e.g available, unavailable, overloaded 
Observation 2: Based on the slice resource availability, traffic conditions in a particular slice and the Slice KPI metrics as specified in TS 28.554, gNB can predict if Slice SLA can be met. 

Proposal 2: RAN3 to discuss if Slice SLA prediction from RAN can be exchanged with OAM/5GC for proactive Slice SLA management.
Observation 3: Predicted Slice level PRB usage is required from gNB-DU, for gNB-CU to predict total PRB usage at slice level. 

Proposal 3: Predicted Slice level PRB usage can be shared from gNB-DU to gNB-CU.
Proposal 4: RAN3 to discuss if relevant Slice related predictions (eg: Predicted Slice Resource status, Predicted Slice Available Capacity, Predicted Slice Status, etc) generated in RAN for AI/ML enabled NW slicing can be exchanged with 5GC and vice versa for end-to-end Slice optimization. 
