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1. Introduction
In the RAN#102 plenary meeting [1], a new work item on AI/ML for air-interface was approved for Release 19, where the working objectives on AI/ML for positioning accuracy enhancement are given below:

	Provide specification support for the following aspects:
…. 
· Positioning accuracy enhancements, encompassing [RAN1/RAN2/RAN3]:
· Direct AI/ML positioning:
· (1st priority) Case 1: UE-based positioning with UE-side model, direct AI/ML positioning
· (2nd priority) Case 2b: UE-assisted/LMF-based positioning with LMF-side model, direct AI/ML positioning
· (1st priority) Case 3b: NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning
· AI/ML assisted positioning 		 
· (2nd priority) Case 2a: UE-assisted/LMF-based positioning with UE-side model, AI/ML assisted positioning	
· (1st priority) Case 3a: NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning
· Specify necessary measurements, signalling/mechanism(s) to facilitate LCM operations specific to the Positioning accuracy enhancements use cases, if any
· Investigate and specify the necessary signalling of necessary measurement enhancements (if any)
· Enabling method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE for relevant positioning sub use cases
….



In RAN1#116b [2], model input and training data collection of AI/ML based positioning were discussed. And the agreements were made on the topics. In the following, we discuss several aspects of the above topics.

2. Sample-based and path-based measurements for model input

The following agreement related to sample-based vs path-based measurements was made in RAN1#116b:

	Agreement
For reporting the model input dimension NTRP * Nport * Nt of CIR and PDP, Nt refers to Nt consecutive time domain samples.
· If N’t (N’t < Nt) samples with the strongest power are selected as model input, with remaining (Nt ‒ N’t) time domain samples set to zero, then companies report value N’t in addition to Nt. It is also assumed that timing info for the N’t samples need to be provided as model input.




The impulse response of a wireless channel reflects the propagation characteristics of the channel, where the magnitude of each tap in the time domain of the impulse response reflects the fading of each propagation path in the multipath signal. Due to the significant impact of channel fading in wireless propagation, especially in high-frequency environments, the signal received by UE are concentrated within a short period of time. Reflecting in the impulse response of the channel, only a few taps have significant magnitudes, while the total power corresponding to the other taps constitutes only a small fraction of the total power in the channel impulse response. 
In the agreement, N’t (N’t < Nt) samples with the strongest power are selected as model input, with remaining (Nt ‒ N’t) time domain samples set to zero, where Nt is the length of channel impulse and N’t is the length of selected channel impulse. In the model, remaining (Nt ‒ N’t) time domain samples are set to zero. Actually, on these remaining time-domain samples, the channel impulse response has power. The ratio of the power of these remaining time-domain samples to the total power reflects the reliability of the truncating channel impulse response with N't time samples. If this ratio of power relative to the total power is low, then truncating the channel impulse response to N't time samples more accurately reflects the content of the measured channel impulse response. The ratio of the power of these remaining time-domain samples to the total power should be reported for the reference of modelling.

Proposal 1：
· The ratio of the power of these remaining time-domain samples to the total power reflects the reliability of the truncating channel impulse response with N't time samples, where N't is the length of selected channel impulse.
· The ratio of the power of these remaining time-domain samples to the total power should be reported for the reference of modelling. 

3. Training data collection of AI/ML based positioning

The following agreement related to training data collection of AI/ML based positioning was made in RAN1#116b:

	
Agreement
For training data collection of AI/ML based positioning, the collected data sample can include the following components:
Part A:
· channel measurement 
· quality indicator of channel measurement
· time stamp of channel measurement
Part B:
· ground truth label (or its approximation)
· quality indicator of label
· time stamp of label
Note: “Part A” and “Part B” terminologies are only for RAN1 discussion purpose, and may not be used in specification. 
Note: contents in Part A and Part B may or may not be generated by different entities.
Note: Part A and/or Part B, and their contents may or may not apply for each case
FFS: detailed definition of channel measurement




During the learning process of AI/ML based positioning, AI/ML model are influenced by the quality of input data. If the input data is unreliable, the network may learn incorrect patterns or rules, leading to a decrease in its generalization ability. Unreliable data may contain noise, outliers, or incorrect labels, all of which can cause the network to learn erroneous correlations. If there is a lot of noise or irrelevant features in the input data, the network may overfit to these data instead of learning the true data features. This can cause the network to perform well on the training data but poorly on unseen data. Unreliable input data may result in a decrease in the network's performance in practical applications. If the input information is contaminated or damaged, the network may fail to classify or recognize correctly. Unreliable data can make the training process of the network more difficult. The network may need more training samples to learn the correct patterns and may require more regularization or other techniques to address data quality issues.
Therefore, ensuring the reliability of input data is crucial for the effective learning of neural networks.
In the agreement of last meeting, quality indicator of label and quality indicator of channel measurement are agreed to be included in training data collection of AI/ML based positioning. Further specification should be discussed for different AI/ML models and model inputs. 


Proposal 2：
· Quality indicator of label and quality indicator of channel measurement are agreed to be included in training data collection of AI/ML based positioning. Further specification should be discussed for different AI/ML models and model inputs.

3. Conclusion 
In this contribution, we discussed the methods on sample-based and path-based measurements for model input and training data collection of AI/ML based positioning, and our proposal is summarized as below: 

Proposal 1：
· The ratio of the power of these remaining time-domain samples to the total power reflects the reliability of the truncating channel impulse response with N't time samples, where N't is the length of selected channel impulse.
· The ratio of the power of these remaining time-domain samples to the total power should be reported for the reference of modelling. 

Proposal 2：
· [bookmark: _GoBack]Quality indicator of label and quality indicator of channel measurement are agreed to be included in training data collection of AI/ML based positioning. Further specification should be discussed for different AI/ML models and model inputs.
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