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1. Introduction
In this document, we discuss on the evaluation methodology for NR Positioning.

2. Discussion
Evaluation Scenarios
According to 22.261 [1], NR system will use both RAN-embedded positioning method and RAN-external positioning method for achieving high accuracy. From RAN1 perspective, the initial target for the study can be RAN-embedded positioning method (e.g. OTDOA, UTDOA, E-CID based positioning).
For selecting baseline scenario, satisfying E911 regulation is a very high priority. For this reason, it is better to concentrate on positioning for outdoor as a baseline. Also, indoor scenario can be considered, since GNSS does not work well indoor. Therefore, the scenario for indoor and outdoor should be adopted for the initial evaluation scenario. 
Proposal 1: 
· For the start point, RAN1 should target the scenario for indoor and outdoor as a baseline. 

Evaluation Assumption
For RAN-embedded positioning method, RAN1 can consider OTDOA positioning method. Timing synchronization between gNBs is important for high accuracy OTDOA positioning. The larger synchronization error is, the bigger inaccuracy of RSTD measurement is, so OTDOA accuracy shall be worse. Therefore, synchronization error between gNBs should be considered for initial evaluation assumption.
Proposal 2: 
· For OTDOA performance evaluation, synchronization error between gNBs should be considered. 

In addition, both narrow and wide BW should be considered for NR positioning. Channel BW of LTE is 20 MHz, so BW of 5MHz, 10MHz, or 20MHz can be considered for targeting LTE refarming band of FR1 frequency range. For from 3GHz to 6GHz of NR band, BW of 80 MHz to 100 MHz can be considered for NR positioning, since UE mandatory BW is 100MHz. For FR2 frequency range, wide BW is generally used. Therefore, RAN1 can consider BW of 400MHz, which is UE mandatory BW, as a baseline for FR2 frequency range. 
Proposal 3: 
· For LTE refarming band, BW of 5MHz, 10MHz, or 20MHz can be considered
· For from 3GHz to 6GHz of NR band, BW of 80 MHz to 100 MHz can be considered
· For FR2 frequency range, BW of 400 MHz can be considered.

From TR 138.901, channel model for evaluation assumption is defined. CDL channel model is generally used for NR evaluation, and CDL models are defined for frequency range from 0.5 GHz to 100 GHz with a maximum BW of 2 GHz. For initial evaluation scenario, RAN1 can adopt CDL models to evaluate performance. In addition to this, RAN1 should discuss whether CDL models are appropriate for high accuracy positioning scheme. 
Proposal 4: 
· The CDL models can be adopted to evaluate performance for initial evaluation scenario. 

Performance metric
For NR positioning, the horizontal positioning accuracy is the most important metric for performance evaluation. In addition to horizontal accuracy, latency is also an important metric for performance evaluation. Therefore, RAN1 level latency could be considered for performance evaluation (e.g. the synchronization error between gNBs and/or the latency between the transmission and reception).

Proposal 5: 
· For NR positioning performance metric, the horizontal positioning accuracy and RAN1 level latency should be considered as a baseline. 

Conclusion
In this contribution, we discuss on the evaluation methodology for NR Positioning. As a conclusion of the discussion, we summarize proposals as follows:
Evaluation Scenarios
Proposal 1: 
· For the start point, RAN1 should target the scenario for indoor and outdoor as a baseline. 

Evaluation Assumption
Proposal 2: 
· For OTDOA performance evaluation, synchronization error between gNBs should be considered
Proposal 3: 
· For LTE refarming band, BW of 5MHz, 10MHz, or 20MHz can be considered
· For from 3GHz to 6GHz of NR band, BW of 80 MHz to 100 MHz can be considered
· For FR2 frequency range, BW of 400 MHz can be considered.
Proposal 4: 
· The CDL models can be adopted to evaluate performance for initial evaluation scenario. 
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Performance metric
Proposal 5: 
· For NR positioning performance metric, the horizontal positioning accuracy and RAN1 level latency should be considered as a baseline. 
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