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1 Introduction

RAN#102 has agreed the SI to further investigate the new AI/ML based use cases and identify the enhancement to support AI/ML functionality in NG-RAN as RP-234054.
There are three RAN3 related objectives:

· Study two new AI/ML based use cases, i.e., Network Slicing and CCO, with existing NG-RAN interfaces and architecture (including non-split architecture and split architecture). 
· Rel-18 leftovers as candidates for normative work, based on the Rel-18 principles, as follows:
-   Mobility optimization for NR-DC
-   Split architecture support for Rel-18 use cases based on the conclusions from Rel-18 WI 
-   Energy Saving enhancements, e.g., Energy Cost Prediction

-   Continuous MDT collection targeting the same UE across RRC states
-   Multi-hop UE trajectory across gNBs
Note: RAN3 should take the Rel-18 discussions into account.
In the paper we discuss the potential interface impact for AI/ML enabled slicing. 

2 Discussion
Slicing provides a paradigm to support services with highly diverse QoS via separating resources within a common infrastructure. Network uncertainty (e.g. load, etc.) and delayed reconfiguration may deteriorate the QoS performance or the spectrum efficiency. AI/ML can be used to overcome the uncertainty to enable the performance in a desired level.
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Figure 1: AI/ML enabled slicing

For the mobility scenario, in addition to the normal handover, the source node tries to select the node who supports the UE-accessed slice as the target node. When the UE changes the services, it may need to re-access another slice. If the connected node can not support such slice, the UE should re-connect to another node to utilize the slice configuration to provide the services. So with such case, if the UE switches to a different application in a short time after handover, the connected node (which is the handover target node) has not be configured with such slice to support the application, so the UE must re-select a new node to camp. Although the handover is successful, the UE performance downgrades seriously. Especially, there may be the service interruption for the UE experience. 
AI/ML is a tool to provide the proactive sight. To avoid the above case, the AI/ML can be used to generate the predicted slice for the UE. Based on such information, the source node can choose a suitable cell to realize the long-term effect. It can avoid the cell reselection for the UE in terms of slicing, and secure the UE performance after handover.
For example, the current UE accesses Slice 1, and there are four cells with the similar measurement results: cell A with Slice 1; cell B with Slice 1 and Slice 2; cell C with Slice 2; Cell D with Slice 1 and Slice 3. For the existing mechanism, the source node can choose cell A, cell B or cell D as the target cell for handover, as all three cells support the slice that UE accesses. With the help of AI/ML, the source node can predict which slice the UE will access. In the example, the source node may predict that UE will access Slice 3 in Time X (which is not long after the handover action). As the reference information for mobility information, the source node can choose cell D as the target cell for handover.
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Figure 1: AI/ML enabled mobility in slicing case

So for AI/ML enabled slicing, AI/ML can be used to generate the predicted slice for the UE to provide the reference information for the mobility decision.
Proposal 1: AI/ML can generate predicted slice for the UE to provide the reference information for the mobility decision.

For this functionality, the input for prediction should include the historical/current accessed slice information, which is available at gNB CU in split architecture. Since it is beneficial for mobility decision, gNB CU is responsible for the handover. With the consideration of data availability and functionality, it is better to locate the AI/ML model inference at gNB CU to do the slice prediction for the UE.
Proposal 2: In split architecture, gNB CU is the suitable node to do slice prediction for the UE.

As the slicing is the concept through the core network and NG-RAN, the load of the slice can be divided into two part:
· Load status in NG-RAN: for one slice, the load situation in one NG-RAN node or cell.

· Load status from the view of whole slice: the total load for one slice.
There might exist the case that although the slice in one NG-RAN is low, the total load for this slice is relevant high from the view of core network. The existing mechanism is AMF to notify the NG-RAN node that the AMF is overloaded via the OVERLOAD START message. In this message, the related action is also provided as:
- "reject RRC connection establishments for non-emergency mobile originated data transfer" 

- "reject RRC connection establishments for signalling"

- "only permit RRC connection establishments for emergency sessions and mobile terminated services"

- "only permit RRC connection establishments for high priority sessions and mobile terminated services" 
Besides, the AMF may include the traffic load reduction indication in this message. NG-RAN shall reduce the signaling traffic by the indicated percentage.

The existing mechanism is the solution to handle the overload cases. It can be seen that when AMF encounters the overload, NG-RAN shall reduce the signaling by the indicated percentage, which has the influence on the UE performance. The most desired one is the overload never happens. One possible way is the AMF predicts the overload cases and give the instruction on how many load the NG-RAN node can admit. As an example, the AMF may predict the slice load from cell A will increases (e.g. employees will come to the office building). The AMF can provide the slice load to the NG-RAN. Or one step forward, NG-RAN gives the information about how many load the NG-RAN node can admit to the NG-RAN.
Proposal 3: AI/ML can generate predicted load to avoid overload cases.

Proposal 4: AMF is the suitable entity for AI/ML model inference to generate predicted load.

Proposal 5: RAN3 to discuss the impact in terms of predicted slice load:

· Based on the predicted slice load information, AMF can give the instruction about how many load the NG-RAN node can admit.
· AMF gives the predicted slice load information to NG-RAN.

3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals.
Proposal 1: AI/ML can generate predicted slice for the UE to provide the reference information for the mobility decision.

Proposal 2: In split architecture, gNB CU is the suitable node to do slice prediction for the UE.

Proposal 3: AI/ML can generate predicted load to avoid overload cases.

Proposal 4: AMF is the suitable entity for AI/ML model inference to generate predicted load.

Proposal 5: RAN3 to discuss the impact in terms of predicted slice load:

· Based on the predicted slice load information, AMF can give the instruction about how many load the NG-RAN node can admit.

· AMF gives the predicted slice load information to NG-RAN.
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5 Text proposal to TR 38.743
4.1 AI/ML based Network Slicing

4.1.1
Use case description
Editor Note: Capture the description of use case

Slicing provides a paradigm to support services with highly diverse QoS via separating resources within a common infrastructure. Network uncertainty (e.g. load, etc.) and delayed reconfiguration may deteriorate the QoS performance or the spectrum efficiency. AI/ML can be used to overcome the uncertainty to enable the performance in a desired level.

For the mobility scenario, in addition to the normal handover, the source node tries to select the node who supports the UE-accessed slice as the target node. When the UE changes the services, it may need to re-access another slice. If the connected node can not support such slice, the UE should re-connect to another node to utilize the slice configuration to provide the services. So with such case, if the UE switches to a different application in a short time after handover, the connected node (which is the handover target node) have not be configured with such slice to support the application, so the UE must re-select a new node to camp. Although the handover is successful, the UE performance downgrades seriously. Especially, there may be the service interruption for the UE experience. 

AI/ML is a tool to provide the proactive sight. To avoid the above case, the AI/ML can be used to generate the predicted slice for the UE. Based on such information, the source node can choose a suitable cell to realize the long-term effect. It can avoid the cell reselection for the UE in terms of slicing, and secure the UE performance after handover.

In addition, to avoid overload case, the AI/ML can be used to generate the slice load prediction.
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