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1. Introduction

In RAN #94-e meeting, study on AI/ML for air interface is approved and three typical use cases are included for further study [1]. AI/ML for positioning accuracy is chosen as one important use case. In this contribution, we will provide some discussions on AI/ML for positioning accuracy enhancement.
2. Discussions 
2.1 General views
Based on previous study, the positioning accuracy for indoor scenario is hard to guarantee. The main reason is that the distribution of NLOS path is high for indoor scenario, which make it difficult to achieve high positioning accuracy by deterministic algorithm. With the portion of LOS path decreasing, positioning accuracy drops rapidly.  AI/ML based algorithm could be considered to improve positioning accuracy for indoor scenarios.
Proposal 1: AI/ML based algorithms could be considered for indoor scenarios.
2.2 Detail Description of AI/ML for positioning accuracy enhancement
The principle of AI/ML based positioning algorithm is to split the target area into lots of grids and then link the position of each grid with its channel characteristics. AI/ML model is used to learn the channel characteristics of each grid and find out the relationship between channel characteristics and position of each grid. The channel feature could be channel impulse response (CIR). The training dataset is constructed by sampling the CIR of UE at different locations. It should be noted that in case of multiple gNB coverage, the CIR also comes from multiple gNB. For AI/ML based algorithm, there are no limitation that at least three gNBs should be involved for AI/ML model training. 
Observation 1: The relationship between channel characteristics and position of each grid could be used for AI/ML based positioning algorithm.
Some non-ideal factors have a great impact on the accuracy of deterministic algorithms, such as synchronization error among gNBs. Synchronization is required for all TDD gNBs to avoid cross link interference. Even with the strict synchronization requirement of less than 3ns, the positioning accuracy loss will at the level of 1m. The synchronization error for FDD system is at the level of several us and the positioning accuracy loss caused by synchronization error is hard to estimate for deterministic algorithms. AI/ML based positioning algorithms focus on the channel characteristics and has the potential to achieve high positioning accuracy even with synchronization error among gNBs.
Observation 2: AI/ML based positioning algorithms has the potential to achieve high positioning accuracy even with synchronization error among gNBs. 
2.3 Potential standard impacts
The achievement of CIR could be based on eighter DL PRS or UL SRS-Pos. The precise positioning label for each grid is easy to get in simulation-based scenarios. However, high density grid positioning accuracy is not easy to obtain in real world. The positioning label in the training stage can be obtained by means of actual measurement. In the inference stage, how to obtain the high-precision positioning information of UE for AI/ML model monitoring still needs to be discussed.
Proposal 2: It should be further studied that the way of high-precision positioning information achievement during the inference stage for AI/ML model monitoring.
Based on previous discussion, AI/ML model design and training for positioning accuracy enhancement should be operated at gNB/network side. In practical scenarios, the position of one UE could be achieved according to UL SRS-Pos signal at gNB by the trained AI/ML model. If UE wants to use the AI/ML model to achieve accuracy positioning information, it can download the corresponding AI/ML model from gNB side.
Proposal 3: AI/ML based positioning algorithm could be considered for both gNB side and UE side.

3. Conclusion
In summary, the following observations and proposals are provided:
Observation 1: The relationship between channel characteristics and position of each grid could be used for AI/ML based positioning algorithm.

Observation 2: AI/ML based positioning algorithms has the potential to achieve high positioning accuracy even with synchronization error among gNBs. 
Proposal 1: AI/ML based algorithms could be considered for indoor scenarios.
Proposal 2: It should be further studied that the way of high-precision positioning information achievement during the inference stage for AI/ML model monitoring.

Proposal 3: AI/ML based positioning algorithm could be considered for both gNB side and UE side.
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