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Introduction
In the SID governing the AI/ML study, an initial set of use cases has been decided on for positioning accuracy enhancements in different scenarios including, e.g., those with heavy NLOS conditions with  the following objective:
· finalize representative sub use cases for each use case for characterization and baseline performance evaluations. 

In this contribution, we provide our views on enhancement use cases and the potential specification impact on AI/ML for positioning accuracy enhancement.
Use cases and potential spec impact
The use cases on AI AI/ML for positioning accuracy enhancement can be divided into two classes:
· AI-only based positioning where the output of one or more AI models is the UE position.
· AI-assisted positioning where the output of AI model serves  as input to traditional positioning technique.
AI-only based positioning
Use case 1: This can be used in heavy NLOS scenarios (such as  InF-DH) as shown in the simulation results in [2]. In this case, the input can be the Channel Impulse Response (CIR), the Power Delay Profile (PDP) and/or the Layer 1 Reference Signal Received Power (L1-RSRP) while the output is the UE position. Note that this may include a scenario where a NN may be used to select one of  multiple NNs based on a input such as Doppler. 
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Figure 1: Use Case 1 – CIR/PDP/L1-RSRP to UE position

Specification Impact: The following are possible specification impacts in this use case:
· Acquisition of the neural network inference input such as CIR, PDP or L1-RSRP from the candidate positioning UEs to the inference device.
· Note that we may have a mix of inputs based on the difficulty of acquisition. For example, the L1-RSRP may be easier to acquire for more gNBs and as such we have a mix of CIR and L1-RSRP as input into the AI model. 
· Possible acquisition of the neural network training input from the candidate positioning UEs to the inference device
· Calibration input and procedures to validate the AI model e.g. comparison with GNSS positions. 

AI-assisted positioning
Use case 2: AI-based LOS/NLOS identification can be used to estimate the LOS/NLOS probability of the different channel taps in the CIR. This can serve as input into a traditional Time-of-Arrival (ToA) or Time-Difference of Arrival (TDoA) scheme to enable identification of the LOS tap and as such, accurate estimation of the UE position.  
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Figure 2: Use Case 2 - AI-based LOS/NLOS identification
Specification Impact: The following are possible specification impacts in this use case:
· Assistance information on the LOS/NLOS probability of the CIR taps.

Use case 3: A direct TOA estimate may be made by the neural network from the CIR to enable direct estimation of the TOA or TDoA for input into TOA based schemes such as UL/DL-DTOA. 
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Figure 3: Use Case 3 - AI-based TOA Estimation
Specification Impact: The following are possible specification impacts in this use case:
· Possible signaling of the TOA rather than the TDoA. 

Proposal 1: The following use cases should  be considered:
· AI-only based positioning with UE position as output of AI model
· Use case 1: CIR / L1-RSRP input to UE position output
· Potential spec impact: CIR estimation/feedback for multiple gNBs  
· AI-assisted positioning with output of AI model serving as input to traditional positioning 
· Use case 2: LOS/NLOS tap identification for input to TDOA-based positioning 
· Potential spec impact: indication of LOS/NLOS probability
· Use case 3: TOA estimation for input into TDOA-based positioning
· Possible signaling of the TOA rather than the TDoA. 

Input Specification impact
The different use cases discussed require different types of input ranging from the CIR to the L1-RSRP. These inputs need to be acquired by sending or receiving signals (e.g. PRS, SRS, CSI-RS) from  or to the  different candidate positioning devices (e.g. gNBs) to or from the target UE depending on if the inference occurs at the gNB or UE. 

There needs to be a discussion on the specification impact of the neural network input focusing on issues such as pre-processing, signaling, measurement and feedback procedures. 

· Proposal 2: The following should be considered as input to the AI model and effect on specification discussed:
· Channel Impulse Response (CIR), L1-RSRP, Power Delay Profile, Beam Index
· Potential spec impact: NN inference input acquisition signals and procedures to/from multiple gNBs including the specification impact on issues such as pre-processing, signaling, measurement and feedback.
Training and Inference Specification Impact
The advantages, disadvantages and potential specification impacts of training and inference at either the gNB or the UE should be discussed. Two possible options include: 

· Training and inference at the UE : Allows the UE to keep its privacy from the network
· Training and inference at the LMF: Can easily source training data from multiple UEs in the network. 

Ideally, RAN1 should support both scenarios as each has its advantages over the other.

Proposal 3: RAN1 should the following scenarios:
· Training and inference at the UE
· Training and inference at the LMF

Conclusion
In this contribution, we provided our views on use cases and potential specification impacts ofn the  enhancement on AI/ML for positioning accuracy enhancement:  Based on the discussion, we have the following proposals:

Proposal 1: The following use cases should  be considered:
· AI-only based positioning with UE position as output of AI model
· Use case 1: CIR / L1-RSRP input to UE position output
· Potential spec impact: CIR estimation/feedback for multiple gNBs  
· AI-assisted positioning with output of AI model serving as input to traditional positioning 
· Use case 2: LOS/NLOS tap identification for input to TDOA-based positioning 
· Potential spec impact: indication of LOS/NLOS probability
· Use case 3: TOA estimation for input into TDOA-based positioning
· Possible signaling of the TOA rather than the TDoA. 
·  
 sd
· Proposal 2: The following should be considered as input to the AI model and effect on specification discussed:
· Channel Impulse Response (CIR), L1-RSRP, Power Delay Profile, Beam Index
· Potential spec impact: NN inference input acquisition signals and procedures to/from multiple gNBs including the specification impact on issues such as pre-processing, signaling, measurement and feedback.
Proposal 3: RAN1 should the following scenarios:
· Training and inference at the UE
· Training and inference at the LMF
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