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1	Introduction
As captured in TR 37.817, for all three use cases, the local NG-RAN node can measure current resource status and predict the future resource status. Local NG-RAN node can transfer the predicted resource status to the neighbour NG-RAN node. In this paper, we further analyse the possible specification impact to support the resource status prediction and transfer. 

	Network Energy Saving
	Load Balancing:
	Mobility Optimization

	
Input information from local node: 
· UE mobility/trajectory prediction
· Current/Predicted Energy efficiency
· Current/Predicted resource status

 
Input from neighbouring NG-NG-RAN nodes:
· Current/Predicted energy efficiency
· Current/Predicted resource status
· Current energy state (e.g., active, high, low, inactive)

	
Input Information from the local node:
· Current and predicted own resource status
· UE trajectory prediction
· Current and predicted UE traffic
· Predicted resource status information of neighbouring NG-NG-RAN node(s) 

Input Information from neighbouring NG-NG-RAN nodes:
· Current and predicted resource status
· UE performance measurement at traffic offloaded neighbouring cell

Output
· Selection of target cell for load balancing 
· Predicted own resource status information
· Predicted resource status information of neighbouring NG-RAN node(s)
· Model output validity time will be discussed during R18 normative work per inference output.
· The predicted UE(s) selected to be handed over to target NG-RAN node (will be used by RAN node internally)

	
Input Information from the local node: 
· UE trajectory prediction 
· Current/predicted resource status 
· Current/predicted UE traffic

 
Input Information from the neighbouring NG-RAN nodes: 
· UE’s history information from neighbour
· Position, QoS parameters and the performance information of historical HO-ed UE (e.g., loss rate, delay, etc.)
· Current/predicted resource status
· UE handovers in the past that were successful and unsuccessful, including too-early, too-late, or handover to wrong (sub-optimal) cell, based on existing SON/RLF report mechanism. 
 



2	Discussion
2.1	Impacts on Xn interface
In the legacy, a NG-RAN node can request neighbour NG-RAN node to provide resource status report containing information related to the current resource usage in the neighbour NG-RAN node. In particular, the initiating NG-RAN node can send a RESOURCE STATUS REQUEST message to the neighbour NG-RAN node indicating what resource status (e.g., PRB, Composite Available Capacity, Number of Active UEs) shall be reported and how (e.g., one time or periodically). Then, if accepted, the neighbour NG-RAN node will first send a RESOURCE STATUS RESPONSE message and then send RESOURCE STATUS UPDATE as requested. 
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Figure 1: Legacy resource status request/response/update procedure over Xn interface

[bookmark: _Toc109981561][bookmark: _Toc110544878][bookmark: _Toc110861185]Over Xn interface, legacy RESOURCES STATUS REQUESTION/RESPONSE/UPDATE messages enable a NG-RAN node to request the resource status from a neighbor NG-RAN node. 

Depends on the other discussion if RAN3 will introduce AI dedicated procedure for different kinds of data collection and inference output transfer, the resource status prediction can be conveyed by either a new procedure or enhanced RESOURCE STATUS UPDATE procedure upon request. 

[bookmark: _Toc110861187]Over Xn interface, use either AI dedicated procedure or enhanced RESOURCES STATUS REQUESTION/RESPONSE/UPDATE procedure to support
a. [bookmark: _Toc110861188]Predicting resource status at the neighbour NG-RAN node 
b. [bookmark: _Toc110861189]Requesting/receiving the resource status prediction from the neighbour NG-RAN node

2.1.1	On requesting/receiving the resource status prediction from the neighbour NG-RAN node 
No matter whether the resource status prediction is transferred via a new AI dedicated procedure or enhanced legacy procedure, 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 
· TNL Capacity Indicator
· Composite Available Capacity Group
· Slice Available Capacity
· Number of Active UEs 
· RRC Connections
· NR-U Channel List
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 can be predicted. 
When requesting the resource status prediction, the requesting NG-RAN node shall indicate a time information that the neighbour NG-RAN node supposes to predict the resource status for what time point in the future. Besides, the requesting NG-RAN node can also indicate that the neighbour NG-RAN nodes shall generate and send the predicted resource status within a limited time. This is because the requesting NG-RAN node may need the prediction result for a possible handover decision immediately, thus the prediction result provided after a long time will be no longer useful.
Furthermore, like legacy, the resource status prediction result can be transferred in one time manner, or in periodical manner as indicated in the request message. 
[bookmark: _Toc110861190]A NG-RAN node can request a resource status prediction from the neighbour NG-RAN node either in one time manner or periodical manner. 
[bookmark: _Toc110861191]Two kinds of time information can be conveyed in the request message for resource status prediction:
c. [bookmark: _Toc110861192]The neighbour NG-RAN node shall predict the resource status for what time point in the future. 
d. [bookmark: _Toc110861193]The neighbour NG-RAN node shall send the resource status prediction result within a limited time.

Besides, it could be beneficial to clarify if the resource status prediction is about the resource status at the neighbour NG-RAN node or at the requesting NG-RAN node.  In our understanding, we don’t see strong motivation for a NG-RAN node (e.g., node#1) to request its neighbour NG-RAN (e.g., node#2) to send the prediction of resource status at the NG-RAN node (e.g., node#1) back to the NG-RAN node (e.g., node#2). Thus, we believe a NG-RAN node can only send the predicted resource status about itself to a neighbour NG-RAN node upon request. 
[bookmark: _Toc110861194]A NG-RAN node can send the predicted resource status about itself to a neighbour NG-RAN node upon request. The resource status prediction can include at least Composite Available Capability.

2.1.3	On prediction accuracy
As part of AI model management, it is necessary for the NG-RAN node that performs AI model inference, i.e., generates the prediction result, to understand if the prediction is accurate or how accurate is it. The NG-RAN node may trigger AI model retraining and update if the prediction accuracy is low. In case a NG-RAN node predicts its resource status in the future based on local historical measurements, naturally in the future it is able to understand if a previous prediction is accurate or not. For instance, if a NG-RAN node makes a prediction about its resource status after one hour, then by measuring the actual resource status after one hour the NG-RAN node can understand if the prediction that has been previously done is accurate. 
[bookmark: _Toc109981562][bookmark: _Toc110544879][bookmark: _Toc110861186]A NG-RAN node performs resource status prediction about itself can understand the accuracy of the prediction by measuring the actual resource status at the same time as the prediction is made for. 

In the scenario that a NG-RAN node requests its neighbour NG-RAN node to provide a prediction result over the Xn interface, we believe it is also beneficial for the requesting NG-RAN node to understand if the prediction result, that it has received, is accurate or how accurate is it. There could be two possible alternatives:
· The neighbour NG-RAN node sends the prediction result 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, as explained in Observation 1. 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 result, that can be compared to the prediction result, to the requesting NG-RAN node. Then, it is upon the requesting NG-RAN node to determine if the prediction result that has been received before is accurate or not. The requesting NG-RAN node may stop requesting the prediction result if the accuracy is found to be low. It can be further discussed how this can be achieved in one time or periodical prediction provision.
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Figure 2: Example for the requesting NG-RAN node understand the accuracy of received prediction

[bookmark: _Toc110861195]RAN3 discusses mechanisms for the requesting NG-RAN node to understand the accuracy of the received resource status prediction from a neighbour NG-RAN node, e.g., 
e. [bookmark: _Toc110861196]Neighbour NG-RAN node sends the prediction result together with accuracy information
f. [bookmark: _Toc110861197]Neighbour NG-RAN node sends actual measurement corresponding to the prediction in a later phase. 
3	Conclusion
Based on the discussion above, we observe:
Observation 1	Over Xn interface, legacy RESOURCES STATUS REQUESTION/RESPONSE/UPDATE messages enable a NG-RAN node to request the resource status from a neighbor NG-RAN node.
Observation 2	A NG-RAN node performs resource status prediction about itself can understand the accuracy of the prediction by measuring the actual resource status at the same time as the prediction is made for.


Based on the discussion above, we propose:
Proposal 1	Over Xn interface, use either AI dedicated procedure or enhanced RESOURCES STATUS REQUESTION/RESPONSE/UPDATE procedure to support
a.	Predicting resource status at the neighbour NG-RAN node
b.	Requesting/receiving the resource status prediction from the neighbour NG-RAN node
Proposal 2	A NG-RAN node can request a resource status prediction 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 request message for resource status prediction:
a.	The neighbour NG-RAN node shall predict the resource status for what time point in the future.
b.	The neighbour NG-RAN node shall send the resource status prediction result within a limited time.
Proposal 4	A NG-RAN node can send the predicted resource status about itself to a neighbour NG-RAN node upon request. The resource status prediction can include at least Composite Available Capability.
Proposal 5	RAN3 discusses mechanisms for the requesting NG-RAN node to understand the accuracy of the received resource status prediction from a neighbour NG-RAN node, e.g.,
a.	Neighbour NG-RAN node sends the prediction result together with accuracy information
b.	Neighbour NG-RAN node sends actual measurement corresponding to the prediction in a later phase.
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