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1	Introduction
In the last RAN3#117e meeting, the following agreements were made such that a new procedure will be used to transfer at least the prediction information over Xn interface. In this paper, we further discuss the relevant issues. 

	RAN3#117e Agreements:

Define a new procedure over Xn which can be used for AI/ML related information, e.g., predicted information.
The new procedure for reporting of AI/ML related information, e.g., predicted information, should be based in a requested way, like resource status report procedure.
The new procedure over Xn used for AI/ML related information should be non-UE associated as a start point.
Regarding AI/ML based Energy Saving, the following information should be specified as a start point on the basis of TR37.817:
· Predicted resource status information over Xn
· UE performance (e.g, UL/DL throughput, packet delay, packet loss)
AI/ML based Load Balancing:
The following information should be specified as a start point on the basis of TR37.817:
· Predicted resource status information over Xn
· UE performance (e.g, UL/DL throughput, packet delay, packet loss)

AI/ML based mobility optimization:
The following information should be specified as a start point on the basis of TR37.817:
· UE performance (e.g., UL/DL throughput, packet delay, packet loss)
· Predicted resource status information over Xn




2	Discussion
2.1	Validity time
In the last RAN3 meeting, it has been discussed if validity time should be explicitly transferred over the Xn interface. Although no consensus was reached, in our observation, majority companies believe the associated NG-RAN nodes, i.e., the NG-RAN node that receives or sends the prediction information, should at least understand for what time window/point the prediction is made. The controversial part lies in if validity time shall be explicitly transferred or can be implied in some other way. For the sake of progress, RAN3 is suggested to at least agree that when exchanging prediction information over Xn interface, the two NG-RAN nodes should understand the prediction is about what time window/point in the future. Otherwise, if the transferred prediction can be for any arbitrary time in the future, it doesn’t seem useful at all.
	Validity time for a prediction is used as a local node model output without standards impact, no consensus on whether validity time needs to be transferred over interface?



[bookmark: _Toc114686534]RAN3 is suggested to agree when exchanging prediction information over Xn interface, the two NG-RAN nodes should understand the prediction is about what time window/point in the future.

2.2	Prediction Request/Response/Update Procedures
When requesting any prediction information (e.g., predicted resource status), the requesting NG-RAN node shall indicate a time information that the neighbour NG-RAN node supposes to make the prediction for what time window/point in the future. Besides, the requesting NG-RAN node can also indicate that the neighbour NG-RAN nodes shall generate and send the prediction information within a limited time. This is because the requesting NG-RAN node may need the prediction information for a possible handover decision in near future, thus the prediction information provided after a long time will be no longer useful.
Furthermore, like legacy RESOURCE STATUS REQUEST/RESPONSE/UPDATE procedure, the prediction information can be transferred in one time manner, or in periodical manner as indicated in the request message. 
[bookmark: _Toc114686535]A NG-RAN node can request prediction information from the neighbour NG-RAN node either in one time manner or periodical manner. 

[bookmark: _Toc114686536]Two kinds of time information can be conveyed in the prediction information request message:
a. [bookmark: _Toc114686537]The neighbour NG-RAN node shall make the prediction for what time window/point in the future. 
b. [bookmark: _Toc114686538]The neighbour NG-RAN node shall send the prediction information within a limited time.

2.3	Prediction Accuracy
In the scenario that a NG-RAN node requests its neighbour NG-RAN node to provide a prediction information over the Xn interface, we believe it is also beneficial for the requesting NG-RAN node to understand if the prediction information, that it has received, is accurate or how accurate is it. Such that the requesting NG-RAN node could make use of the prediction result in different ways and may stop requesting the prediction information if the prediction accuracy is unacceptable. There could be two possible alternatives:
· The neighbour NG-RAN node sends the prediction information to the requesting NG-RAN node together with an accuracy value of the prediction determined based on predictions that have been done in the past. However, the exact meaning/format of the accuracy value depends on the content of the prediction. For example, the accuracy value could be a percentage value indicating how likely the prediction will be true, or an error value indicating the actual measurement will be within the range of the prediction value plus/minus the error. 

· Alternatively, the neighbour NG-RAN node will later provide the actual measurement information, that can be compared to the prediction information, to the requesting NG-RAN node. Then, it is upon the requesting NG-RAN node to determine if the prediction information that has been received before is accurate or not. The requesting NG-RAN node may stop requesting the prediction information if the accuracy is found to be low.
[image: ]
Figure 2: Example for the requesting NG-RAN node understand the accuracy of received prediction

[bookmark: _Toc114686539]The NG-RAN node that receives prediction information from its neighbour NG-RAN node shall be able to understand the prediction accuracy via, e.g., 
c. [bookmark: _Toc114686540]Neighbour NG-RAN node sends the prediction information together with accuracy information
d. [bookmark: _Toc114686541]Neighbour NG-RAN node sends actual measurement corresponding to the prediction in a later phase. 

2.4	Resource status prediction
So far, the only prediction information agreed to be transferred over Xn interface is the predicted resource status. It needs to be discussed what exact resource status can be predicted and carried. In the legacy, the following resource status can be provided in the RESOURCE STATUS UPDATE message in a per cell manner:
· Radio Resource Status 
· [bookmark: _Hlk114685785]TNL Capacity Indicator
· Composite Available Capacity Group
· Slice Available Capacity
· Number of Active UEs 
· RRC Connections
· NR-U Channel List
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[bookmark: _Hlk44418792][bookmark: _Toc44497464][bookmark: _Toc45107852][bookmark: _Toc45901472][bookmark: _Toc51850551][bookmark: _Toc56693554][bookmark: _Toc64447097][bookmark: _Toc66286591][bookmark: _Toc74151286][bookmark: _Toc88653758][bookmark: _Toc97904114][bookmark: _Toc98868158][bookmark: _Toc105174442][bookmark: _Toc106109279]8.4.10	Resource Status Reporting Initiation
When starting a measurement, the Report Characteristics IE in the RESOURCE STATUS REQUEST indicates the type of objects NG-RAN node2 shall perform measurements on. For each cell, NG-RAN node2 shall include in the RESOURCE STATUS UPDATE message:
-	the Radio Resource Status IE, if the first bit, "PRB Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1". If NG-RAN node2 is a gNB and if the cell for which Radio Resource Status IE is requested to be reported supports more than one SSB, the Radio Resource Status IE for such cell shall include the SSB Area Radio Resource Status Item IE for all SSB areas supported by the cell. If the SSB To Report List IE is included for a cell, the Radio Resource Status IE for such cell shall include the requested SSB Area Radio Resource Status List IE; If the cell for which Radio Resource Status IE is requested to be reported supports more than one slice, and if the Slice To Report List IE is included for a cell, the Radio Resource Status IE for such cell shall, if supported, include the requested Slice Radio Resource Status Item IE;
-	the TNL Capacity Indicator IE, if the second bit, "TNL Capacity Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1". The received TNL Capacity Indicator IE represents the lowest TNL capacity available for the cell, only taking into account interfaces providing user plane transport.
-	the Composite Available Capacity Group IE, if the third bit, "Composite Available Capacity Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1". If the Cell Capacity Class Value IE is included within the Composite Available Capacity Group IE, this IE is used to assign weights to the available capacity indicated in the Capacity Value IE. If NG-RAN node2 is a gNB and if the cell for which Composite Available Capacity Group IE is requested to be reported supports more than one SSB, the Composite Available Capacity Group IE for such cell shall include the SSB Area Capacity Value List for all SSB areas supported by the cell, providing the SSB area capacity with respect to the Cell Capacity Class Value. If the SSB To Report List IE is included for a cell, the Composite Available Capacity Group IE for such cell shall include the requested SSB Area Capacity Value List IE.
If the cell for which Composite Available Capacity Group IE is requested to be reported supports more than one slice, and if the Slice To Report List IE is included for a cell, the Slice Available Capacity IE for such cell shall include the requested Slice Available Capacity Value Downlink IE and Slice Available Capacity Value Uplink IE, providing the slice capacity with respect to the Cell Capacity Class Value.
- 	the Number of Active UEs IE, if the fourth bit, "Number of Active UEs" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1";
-	the RRC Connections IE, if the fifth bit, "RRC Connections" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".
- 	the NR-U Channel List IE, if the sixth bit, "NR-U Channel List" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".




Theoretically speaking, any resource status in the above list can be predicted. In our view, Composite Available Capacity is one of the most basic criteria that reflecting the resource status, thus shall be at least included. 
[bookmark: _Toc114686542]The resource status prediction information shall at least include the predicted Composite Available Capacity. RAN3 further discusses the other information such as:
e. [bookmark: _Toc114686543]Predicted Radio Resource Status, 
f. [bookmark: _Toc114686544]Predicted TNL Capacity Indicator, 
g. [bookmark: _Toc114686545]Predicted Slice Available Capacity, 
h. [bookmark: _Toc114686546]Predicted Number of Active UEs, 
i. [bookmark: _Toc114686547]Predicted RRC Connections and NR-U Channel List.


3	Conclusion
Based on the discussion above, we propose:
Proposal 1	RAN3 is suggested to agree when exchanging prediction information over Xn interface, the two NG-RAN nodes should understand the prediction is about what time window/point in the future.
Proposal 2	A NG-RAN node can request prediction information from the neighbour NG-RAN node either in one time manner or periodical manner.
Proposal 3	Two kinds of time information can be conveyed in the prediction information request message:
a.	The neighbour NG-RAN node shall make the prediction for what time window/point in the future.
b.	The neighbour NG-RAN node shall send the prediction information within a limited time.
Proposal 4	The NG-RAN node that receives prediction information from its neighbour NG-RAN node shall be able to understand the prediction accuracy via, e.g.,
a.	Neighbour NG-RAN node sends the prediction information together with accuracy information
b.	Neighbour NG-RAN node sends actual measurement corresponding to the prediction in a later phase.
Proposal 5	The resource status prediction information shall at least include the predicted Composite Available Capacity. RAN3 further discusses the other information such as:
a.	Predicted Radio Resource Status,
b.	Predicted TNL Capacity Indicator,
c.	Predicted Slice Available Capacity,
d.	Predicted Number of Active UEs,
e.	Predicted RRC Connections and NR-U Channel List.
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