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In RAN1#94b, the following requirements are agreed as performance targets for RAT dependent solutions for regulatory and commercial use cases [1]. · 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.


In this contribution we provide our views on the tentative values in brackets above. 
Regulatory use cases
In RAN1 #94b, a nominal vertical accuracy of [<5m] for [80%] of UEs was suggested for the vertical positioning error in regulatory use cases. The rationale for selecting [5m] vertical accuracy was that the regulatory requirement refers to the floor level vertical accuracy which was suggested to be [5m] in RAN1 #94b offline discussions. However, FCC WG-3 document [3] has used the floor height separation of 3m in multiple occasions. Following two examples are brought below as references: 
· [3, Section 3]: “Substantial progress in the vertical dimension (67th percentile of 2.9 meters, or approximate floor level accuracy) was also demonstrated by one emerging technology through the use of locally calibrated barometric pressure sensors in the handset.”
· [3, Section 7.8.1]: “NextNav vertical performance was also tested across all morphologies, and vertical location accuracy for the median, 67th and 90th percentiles was 2m, 2.9m and 4.8m respectively (compared to an average floor height separation of 3 meters).” 
As such, we propose to change the [<5m] vertical accuracy to 3m to be aligned with the FCC requirement. Further, we do not see a strong reason to change the [80%] requirement and propose to remove the brackets around the suggested percentage value. 
Proposal 1: For regulatory use cases, vertical positioning error of 3m for 80% of UEs is considered as a minimum performance target for NR positioning.

Indoor requirements for commercial use cases
Indoor is an important scenario where availability of GNSS signals is not guaranteed. However, indoor positioning in general should also achieve a higher or comparable location accuracy compared to short range positioning systems (e.g. WiFi etc) in order to provide a competitive offering.  
In the NGMN white paper [2], it was suggested that “In 5G, network based positioning in three-dimensional space should be supported, with accuracy from 10 m to <1 m at 80% of occasions, and better than 1 m for indoor deployments. Tracking of high speed devices will be required to provide this location accuracy in a real-time manner.” RAN1 should consider the commercial requirements provided by NGMN and should aim to achieve these targets, especially given that for commercial cases, per [1], the requirements are performance targets and are not binding, unlike the regulatory requirements (E-911).
In addition, the number of layers for indoor scenario agreed in NR evaluation methodology is 1. Considering that the height of one layer is 3m, the vertical accuracy of 3m for indoor positioning is probably not enough for most cases.
To address this, we propose to adopt 1m for the horizontal and vertical positioning errors. All the other values in brackets seem reasonable. Thus, we propose to fix the bracket values in the agreement of RAN1#94b as follows: 
Proposal 2:  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 < 1 m for 80% of UEs in indoor deployment scenarios
· Horizontal positioning error < 10m for 80% of UEs in outdoor deployments scenarios
· Vertical positioning error < 1 m for 80% of UEs of UEs in indoor deployment scenarios
· Vertical positioning error < 3m for 80% of UEs in outdoor deployment scenarios
· End to end latency < 1s
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Conclusions
In this contribution, we propose to finalize the target requirements as follows:
Proposal 1: For regulatory use cases, vertical positioning error of 3m for 80% of UEs is considered as a minimum performance target for NR positioning.
Proposal 2:  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 < 1 m for 80% of UEs in indoor deployment scenarios
· Horizontal positioning error < 10m for 80% of UEs in outdoor deployments scenarios
· Vertical positioning error < 1 m for 80% of UEs of UEs in indoor deployment scenarios
· Vertical positioning error < 3m for 80% of UEs in outdoor deployment scenarios
· End to end latency < 1s
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