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Introduction
The following is the objectives of the R18 AI-RAN WI:
Normative work is based on the conclusions captured in TR37.817. The detailed objectives of the WI are listed as follows:
•	Specify data collection enhancements and signaling support within existing NG-RAN interfaces and architecture (including non-split architecture and split architecture) for AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization. (RAN3)

Note: On security impacts, coordination with SA3 when needed. On OAM aspects, coordination with SA5 when needed.
Note: Specify new UE measurements when needed if any.
Note: Specify MDT procedure enhancements when needed if any.
In this contribution, we focus on the standard impacts of the common predicted information across multiple use cases (UE trajectory prediction), and provide the analysis of two options for standard impacts.
Discussion
Trajectory Prediction as external output information
There is the note left in the TR37.817 [1] whether the UE trajectory prediction is an internal output to the node hosting the Model Inference. During the SI phase, some companies concerned that UE trajectory transferring over interface in the RAN has user privacy issue. However, in the current specification, we can see that UE history information has already been transferred via NG interface or via Xn interface during handover without user privacy issue. The NG-RAN node recognizes the UE based on the temporary RAN allocated AP ID, which does not exposure any privacy of this UE. Similarly, the predicted UE location information can also be transferred between NG-RAN nodes.  
Proposal 1: Predicted location information transmission between NG-RAN nodes has no user privacy issue.

In addition, trajectory prediction could be transferred to the target NG-RAN nodes via handover request for subsequent mobility optimization. UE trajectory prediction is not only to predict one UE location in the future, but to predict a time series of the UE location over a future period of time. Take an example as shown in the Figure 2.1.1 below. Figure shows that predicted UE location (User Location1~User Location6) in the future. If handover request at T3, Predicted User location4~User Location6 could also be used in the target NG-RAN node for subsequent network optimization.
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Figure 2.1.1 Example of predicted UE trajectory
Therefore, we propose that the predicted trajectory is beneficial to be transferred to the target NG-RAN node for subsequent network optimization. 
Proposal 2: The UE trajectory prediction is not only an internal output to the node hosting the Model Inference, but also can be used by target NG-RAN node for subsequent network optimization.

In addition, UE trajectory not only represents UE geographic coordination (e.g., latitude, longitude, altitude), but also represents the serving cells.
Proposal 3: UE trajectory prediction information could be geographic coordination as well as the serving cells that the UE will reside.

Regarding how to transfer the UE trajectory prediction transfer between the NG-RAN nodes, following are two options:
· Option 1: Enhance the HANDOVER REQUEST message
· Option 2: Define a new AI/ML prediction procedure
Option 1:
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Figure 2.1.2 Option1: Enhance the HANDOVER REQUEST message
Step 1: NG-RAN node1 initiates HANDOVER REQUEST message to the target NG-RAN node2, involving predicted UE trajectory
Step 2: Target NG-RAN node2 responses the HANDOVER REQUEST ACK message to NG-RAN node1.
Step 3: After the target NG-RAN node2 performs the AI/ML function using predicted UE trajectory or retrieves the actual UE trajectory information, NG-RAN node1 initiates AI/ML FEEDBACK INFORMATION REQUEST message.
Step 4: NG-RAN node2 responses AI/ML FEEDBACK INFORMATION RESPONSE to NG-RAN node1, involving actual UE trajectory, or model performance metrics (e.g., accuracy, or confidence).

Option 2:
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Figure 2.1.3 Option 2: Define a new AI/ML prediction procedure
Step 0: NG-RAN node performs the Model Inference for UE trajectory prediction.
Step 1: After the handover preparation is performed successfully, NG-RAN node2 can initiate AI/ML PREDICTION INFORMATION REQUEST message to request the predicted UE trajectory from NG-RAN node1.
Step 2: NG-RAN node1 response to NG-RAN node2 via AI/ML PREDICTION INFORMATION RESPONSE message.
Step 3: After NG-RAN node2 finishes the network optimization, NG-RAN node1 initiates AI/ML FEEDBACK INFORMATION REQUEST message.
Step 4: NG-RAN node2 responses AI/ML FEEDBACK INFORMATION RESPONSE to NG-RAN node1, involving actual UE trajectory, or model performance metrics (e.g., accuracy, or confidence).

In addition to the predicted UE trajectory, feedback information also needs to be considered. Since feedback information should be indicated and also needs to be transferred, so the current procedures are not suitable to be enhanced to carry the actual UE trajectory. Hence, to transfer the feedback information for UE trajectory prediction needs to define a new AI/ML feedback procedure.
Proposal 4: Prefer to adopt Option2 to transfer UE trajectory prediction related information:
· AI/ML predicted information procedure
· AI/ML feedback information procedure

MDT Enhancement
From the aspects of AI/ML algorithms, if the time-series based AI/ML model (e.g., LSTM) performs model inference/model training, the input data for this kind of AI/ML model is a time series of continuous information. Therefore, if AI/ML function resides in the RAN, the continuous information reporting from UE needs to be resolved.
Proposal 5: RAN3 is kindly asked how to resolve the issues of the continuous information reporting from UE.
In addition to the standard impacts over Xn interface, the potential standard impacts over Uu interface also needs to be considered. For now, existing MDT mechanisms can be worked as the baseline, and no need to define a new signaling to transfer the UE measurement. When the AI/ML model needs to collect the input information from UE for inference or training, in order to meet the requirement of consecutive input data, the existing MDT mechanisms needs to be enhanced to support. 
For model training and model inference, technically speaking, input data should be consecutive and a time series of information per certain granularity. For the AI/ML based mobility optimization, even for other AI/ML based use cases, input information would be retrieved from UE side. However, current MDT mechanism could not support input information collection for AI/ML model training and inference. For example, when UE enter idle state from connected state, consecutive information would not be collected, which leads to the AI/ML model could not perform the predictions. Therefore, current MDT mechanism should be enhanced to support consecutive AI/ML data collection.
Proposal 6: Current MDT mechanism should be enhanced in order to support consecutive AI/ML data collection.
When UE location information needs to be leveraged as input, model training or model inference in NG-RAN node shall collect the historical UE information including UE location information in the past period of time. Therefore, it is recommended to introduce an indication in the logged MDT measurement configuration to indicate UE whether to collect consecutive historical information (coordinates, latitude, longitude, altitude, etc) no matter what UE state is Idle, Inactive, or Connected state. The MDT configuration also includes measurement period, and measurement duration.
Proposal 7: Introduce an indication in the logged MDT measurement configuration to indicate UE whether to collect consecutive historical information (latitude, longitude, altitude, etc) continuously no matter what UE state is Idle, Inactive, or Connected state, furthermore, the MDT configuration also includes measurement period, and measurement duration.

Validity time
Whether validity time could be expected as output information in each use case was discussed during the SI phase. Through several discussions, we can see companies could not clarify which type of output information needs the validity time. In the current TR, the output information for each use case could be divided into two types, e.g., decision type and prediction type. In our understanding, decision type output information will be taken at the moment when it needed, so decision type does not need the validity time.
Proposal 8: No need to introduce validity time for the decision output information.
On the other hand, prediction information would be reported periodically, which implicitly indicate the validity time. Regarding the validity time for the prediction information, we propose to introduce the start time or duration as validity time in the request message that request the related AI/ML information. In this way, the NG-RAN node will consider the configuration of start time or duration, and report the prediction information in the validity time.
Proposal 9: Introduce configuration of the start time and duration in the request message to represent validity time.
Conclusion
We propose the following observations and proposals:
Proposal 1: Predicted location information transmission between NG-RAN nodes has no user privacy issue.
Proposal 2: The UE trajectory prediction is not only an internal output to the node hosting the Model Inference, but also can be used by target NG-RAN node for subsequent network optimization.
Proposal 3: UE trajectory prediction information could be geographic coordination as well as the serving cells that the UE will reside.
Proposal 4: Prefer to adopt Option2 to transfer UE trajectory prediction related information:
· AI/ML predicted information procedure
· AI/ML feedback information procedure
Proposal 5: RAN3 is kindly asked how to resolve the issues of the continuous information reporting from UE.
Proposal 6: Current MDT mechanism should be enhanced in order to support consecutive AI/ML data collection.
Proposal 7: Introduce an indication in the logged MDT measurement configuration to indicate UE whether to collect consecutive historical information (latitude, longitude, altitude, etc) continuously no matter what UE state is Idle, Inactive, or Connected state, furthermore, the MDT configuration also includes measurement period, and measurement duration.
Proposal 8: No need to introduce validity time for the decision output information.
Proposal 9: Introduce configuration of the start time and duration in the request message to represent validity time.
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