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[bookmark: _Ref178064866]Introduction
The following agreements were achieved in last RAN3 meeting:
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
Here we further discuss the AI/ML enabled network slicing use case on the basis of above agreements.
Discussion
1.1 Input information from CN
The agreement related to input information from CN is as blow:
Consider the RAN input information for AI/ML model inference in RAN during Rel-19. Input information from CN if available may be studied.
According toTS23.288, the NWDAF can provide slice load level information to a consumer NF on a Network Slice level or a Network Slice instance level or both. For example, NWDAF could provide network slice load predictions to the consumer NF that is subscribed to it. In last RAN3 meeting, there were challenges that NWDAF could only provide slicing load per AMF and thereby hard to deduce per cell level slicing load level information considering the connection between NG-RAN node and AMF is not one to one. However, in 23.288, it is clearly stated that if the area of interest is indicated in the subscription request by the gNBs, NWDAF could provide slice load predictions to these gNBs within this area. The related text in TS23.288 is as following:
	The consumer of these analytics shall indicate in the request or subscription:
-	Analytics ID = "Load level information";
-	Analytics Filter Information:
-	S-NSSAI and NSI ID;
NOTE:	The use of NSI ID in the network is optional and depends on the deployment choices of the operator. If used, the NSI ID is associated with S-NSSAI. NSI ID is only applicable when the consumer of analytics is NSSF or AMF.
-	optionally, the list of analytics subsets that are requested among those specified in clause 6.3.3A;
-	an optional Area of Interest;
-	an optional list of NF types;
-	optionally, Load Level Threshold value;
-	optionally, "maximum number of objects" indicating the maximum number of Network Slice instances expected in output, when the Analytics Filter Information does not indicate an NSI ID; and
-	an Analytics target period indicating the time period over which the statistics or predictions are requested.



The area of interest may be a list of cells/gNBs/TAs, and NWDAF could provide slice load predictions for this area to gNB. In gNB side, when making decision on slicing level resource partition, it could take the slice level load information predicted in NWDAF into account. With this, it could avoid slice level resource allocation misalignment between CN and NG-RAN. Another example to use slicing level load information from AMF is that the neighbour node could not provide predicted slicing level load information. .
Proposal 1: It is proposed to support per slice load level information from CN as input to make slice load management in gNB.

1.2 SLA related issue
In last RAN3 meeting, there are some discussions on the necessity to transfer measured/predicted SLA between neighbour node, i.e. whether there are scenario where slicing level capacity are enough while still the SLA for this slicing could not be fulfilled. And the example provided is the interference/coverage issue at cell edge, i.e., the SLA fulfilment is good for UEs in the center of the cell while it is bad for UEs located at cell edge. In this case, the average SLA is not fulfilled due to UE in the edge suffered from poor coverage or interference from neighbours. Therefore, Transferring SLA requirement fulfilment due to poor coverage for certain area between NG-RAN is proposed to solve the coverage issue. 
However, we have some doubts on whether transferring measured/predicted SLA is useful in this case. Here is an example on coverage issue as the figure 1 below:


Figure 1: example 1
Coverage/interference issue exists between Cell 1 and Cell 2, i.e. the black part area.
Coverage/interference issue does not exist between Cell 1 and Cell 3, i.e. the white part area.
In the scenario depicted in figure1, even SLA could not be satisfied because of the coverage/interference in black part area, it seems not necessary for cell 1 to inform cell 3 that SLA is not fulfilled since UEs handover from cell 3 to cell 1 in the white area could still be served very well. Cell 1 informs Cell 2 the coverage issue may be useful because the UE in black part area may be handed over to Cell 2, or Cell 1 may ask Cell 2 to provide service for this area by CCO.
Observation 1: SLA requirement fulfilment due to poor coverage/interference only impact parts of neighbour NG-RANs.
As for the SLA requirement fulfilment due to poor coverage in cell 1, it is actually a coverage issue, not per slice issue, and this issue should fall within the scope of CCO which is to optimize cell coverage between cell 1 and cell2, not only slice related issue.
Observation 2: The SLA requirement fulfilment due to poor coverage, it is actually a coverage issue which may be solved by CCO solution. 
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Proposal 2: More clarification on the usage of transferring SLA fulfilment between neighbour nodes is expected.

1.3 Traffic prediction
Measured/Predicted traffic prediction is useful for resource management in local node. If the traffic for certain slice is high, more resource is needed in the further.
Per UE per slice Measured/Predicted traffic prediction is also useful for neighbour NG-RAN. During handover, target NG-RAN can use this information to decide whether to accept the handed over UE. If the target NG-RAN cannot satisfy the predicated traffic included in handover request, target NG-RAN may reject the UE. Also, after UE handed over to target NG-RAN, target NG-RAN may provide the actual UE traffic information to the source node as a feedback for AI/ML retraining.
Proposal 3: It is proposed to transfer per UE per slice traffic prediction/measurement between NG-RAN.
Conclusions
Proposal 1: It is proposed to support per slice load level information from CN as input to make slice load management in gNB.
Observation 1: SLA requirement fulfilment due to poor coverage/interference only impact parts of neighbour NG-RANs. 
[bookmark: _GoBack]Observation 2: As for the SLA requirement fulfilment due to poor coverage, it is actually a coverage issue which may be solved by CCO solution. 
Proposal 2: More clarification on the usage of transferring SLA fulfilment between neighbour nodes is expected.
Proposal 3: It is proposed to transfer per UE per slicing traffic prediction/measurement between NG-RAN.
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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 predicted UE trajectory
-	Measured/Predicted traffic per UE per slice

From neighbouring gNBs:
-	Measured/Predicted radio resource status per slice
-	Measured/Predicted slice available capacity
-  Measured/Predicted traffic per UE per slice

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)

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
· UE traffic per slice

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:
· Enhanced existing procedure to collect predicted information between gNBs:
· Predicted radio resource status per slice
· Predicted slice available capacity
· Measured/Predicted traffic prediction per UE per slice
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