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Introduction
[bookmark: _Hlk510705081]Work on the current study item on positioning support in NR [1] began at RAN1#94-bis and the following agreements were made with regard to requirements on NR positioning studies taken from [2]:
Agreement:
· For regulatory use cases, the following requirements are considered as a minimum performance targets for NR positioning
· Horizontal positioning error <= 50m for 80% of UEs
· Vertical positioning error [<5 m] for [80%] of UEs
· Note: The regulatory requirements refer to floor level vertical accuracy
· End to end latency and TTFF < 30 seconds
· As a starting point for commercial use cases, the following requirements are considered as performance targets for RAT dependent solutions, which are subject to further analysis in terms of performance / complexity tradeoffs of NR positioning radio-layer solutions
· Horizontal positioning error < [3]m for [80]% of UEs in indoor deployment scenarios
· Horizontal positioning error < [10]m for [80]% of UEs in outdoor deployments scenarios
· Vertical positioning error < [3]m for [80]% of UEs in indoor deployment scenarios
· Vertical positioning error < [3]m for [80]% of UEs in outdoor deployment scenarios
· End to end latency < [1]s
· Note: This does not eliminate more or less demanding commercial use cases.
Agreement:
· At least CDFs of horizontal and vertical (vertical error not necessarily applicable to all solutions and/or scenarios) positioning errors are used as a performance metrics in NR positioning evaluations
· At least the following percentiles of positioning error are analyzed 50%, 67%, 80%, 90%
· Physical layer latency, UE power consumption, scalability/capacity, network deployment complexity, availability, UE and gNB complexity can be considered as important design factors for NR positioning solutions and can be evaluated analytically for proposed solutions
In this contribution we discuss the open items from these agreements and any other remaining details on requirements for NR positioning. 
Discussion
Regulatory Requirements
At RAN1#94-bis there was an agreement made about the vertical positioning accuracy requirement for regulatory purposes that was not fully completed. The main driver of the regulatory requirements are the FCC E911 requirements. In the most recent report from the FCC [3] it was still undecided how this vertical requirement should be quantified. It is the intention of the FCC to provide a physical location in the case of emergencies (i.e., which floor a UE is on in a building). However for 3GPP purposes this floor level accuracy is difficult to define as for many simulations the assumption of 3 m floor heigh is used. This in fact may be too stringent for some use cases and deployments. 
In prior 3GPP study [4] it was also found that traditional RAT-dependent positioning solutions may not be able to satisfy this vertical positioning requirement. RAT-independent solutions were often used to find the vertical position. With this in mind the horizontal positioning requirement should be the focus of RAN1 study, at least for regulatory requirements. 
Proposal 1: The vertical positioning accuracy requirement (<[5m for [80%] of UEs) for regulatory cases should only be finalized once the FCC has confirmed their requirements. At that time further study of RAT-dependent techinques ability to meet said requirement can be confirmed.  
Commerical Requirements
Some commercial performance targets were loosely agreed to at RAN1#94-bis. While we view the study of positioning solutions for commercial use cases as an important aspect of this SI it also comes with some challenges for RAN1. It is known that issues such as Geometric Dilution of Precision (GDOP), which depend heavily on the deployment scenario may limit the performance capability of a given positioning solution. A full study of this issue and other related issues would be worthwhile but is outside the scope of this study item. 
Observation 1: Positioning solutions may be able to meet commercial performance targets if modifications to the agreed deployment scenarios are implemented. 
Almost by definition commercial requirements may allow for additional flexibility in the deployment and/or operation of NR networks. In fact many use cases identified by SA1 in [5] are far outside the range of traditional cellular network deployments. However, in regulatory cases the positioning requirements should be met in more or less predetermined deployments and network operation.  
Proposal 2: The inability of a particular positioning solution to meet the agreed commercial performance targets should not be used to justified the exclusion of that positioning solution from specification. Additionally, the ability of said solution to be enhanced by changes to the deployment scenario, resource usage, or other modifications should be considered when studying commercial use cases.  
Performance Metrics
Good progress was made at RAN1#94-bis on the performance metrics for this SI. In addition to the CDF curves of positioning error and analytical metrics we feel it would be benefical to include more metrics for comparisons between companies. In particular this is important as there is no current plan for calibration between companies for simulation of positioning solutions. For example, in OTDOA it is possible for companies to suggest advanced receiver algorithms and/or advanced post processing algorithms. While useful to determine how well a given solution can indeed perform these enhancements are up to implementation. 
Proposal 3: To facilitate comparisons between companies, where applicable RSTD measurement error CDFs should be provided in additional to CDFs of positioning error. This applies for at least OTDOA and UTDOA. If new solutions are studied by 3GPP (e.g. angle based solutions) similar measurement error CDFs should be agreed to be provided as well.    
Conclusion
This TDoc summaried our views on the remaining details for requirements in NR positioning. 
Proposal 1: The vertical positioning accuracy requirement (<[5m for [80%] of UEs) for regulatory cases should only be finalized once the FCC has confirmed their requirements. At that time further study of RAT-dependent techinques ability to meet said requirement can be confirmed.  
Observation 1: Positioning solutions may be able to meet commercial performance targets if modifications to the agreed deployment scenarios are implemented. 
Proposal 2: The inability of a particular positioning solution to meet the agreed commercial performance targets should not be used to justified the exclusion of that positioning solution from specification. Additionally, the ability of said solution to be enhanced by changes to the deployment scenario, resource usage, or other modifications should be considered when studying commercial use cases.  
Proposal 3: To facilitate comparisons between companies, where applicable RSTD measurement error CDFs should be provided in additional to CDFs of positioning error. This applies for at least OTDOA and UTDOA. If new solutions are studied by 3GPP (e.g. angle based solutions) similar measurement error CDFs should be agreed to be provided as well.    
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