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1. Introduction
The NR positioning revised SID [1] states that the study should include an analysis of the requirements for NR positioning: select the requirements, and study corresponding evaluation scenarios/methodologies to enable positioning in regulatory and commercial use cases [RAN1]:
· Identify requirements such as accuracy, latency, capacity, coverage, and etc. (in RAN1 #94bis)
· For evaluation purpose, radio layer level latency is considered rather than end-to-end latency.

During  the RAN1#84b meeting, there was extensive discussion regarding requirements [2], yielding the following agreements:
	Agreement:
· Regulatory requirements are considered as a minimum performance targets for NR Positioning studies
· Additional requirements based on commercial use cases can be used as input performance targets that are subject to further analysis in terms of performance / complexity tradeoffs in different evaluation scenarios

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 provide our view on the remaining issues regarding requirements. 
2. [bookmark: _Ref178064866]Discussion
2.1 Regulation driven requirements
During RAN1#94b, the regulatory requirement on the 80-percentile horizontal accuracy was agreed to be 50m. Vertical positioning error was also discussed, but not settled. The current agreement is a soft number of 5meters, with a note from the FCC that the actual requirement stipulates only floor level accuracy[3], i.e the solution must have the ability to distinguish between floors. 
We would like to close the discussion on positioning accuracy with an 80-percentile vertical accuracy requirements of 3m for regulatory cases. For practical reason, a numerical value makes it easier to benchmark solutions. Moreover, the agreed floor height during simulations including multiple floors is 3m.
[bookmark: _Toc528659263][bookmark: _Toc528659303][bookmark: _Toc528659376][bookmark: _Toc528659442][bookmark: _GoBack]In consistency with simulation scenarios, use 3m as a value for vertical positioning accuracy

Finally, it should be reiterated that the accuracy requirement should not be perceived as binding to a particular solution but rather to a deployment of the solution. During the positioning SI in Rel. 13 [4], one of the derived conclusions was that in order to meet regulatory driven vertical positioning requirements, either a RAT independent positioning solution such as barometric pressure sensor should be used, or a RAT dependent specific indoor deployment with dense network elements, at least at every floor is required. We believe a similar observation can be assumed in NR, and while the positioning accuracy error can be derived in 3D, we can skip to study vertical positioning accuracy of indoor users based on the solutions with outdoor sites, and make sure that the previous conclusion derived in Rel.13 SI would be captured in the TR. Therefore, in this SI, the focus should be made on evaluating only the horizontal positioning accuracy of the RAT dependent solutions.

[bookmark: _Toc528659165][bookmark: _Toc528659440] Rel.13 SI observed the fact that to fulfill the floor-level vertical positioning, either a RAT-independent positioning solution such as barometric pressure sensor is required or a dense deployment of network elements at each floor is required.

The 5G System shall be able to provide positioning service with three-dimensional position accuracy and associated KPI targets, determined by regulatory agencies (e.g. FCC), as follows:
- Accuracy [< 50m] horizontal ([80%]), [< 3 m] vertical ([80%])
- Latency and TTFF [< 30 seconds] 
- Availability [> 95%]
- Environment of use: indoor and outdoor

NOTE 1: The aforementioned requirements are based on FCC benchmarks to be met around by 2020/2021. These may change in the future, as the ultimate goal of the regulatory agencies is to get to sufficient accuracy to determine ‘which door to knock on’ in an office or apartment building.
NOTE 2: The aforementioned requirements are meant throughout the 5G positioning service area.
NOTE 3: The vertical positioning requirement should be sufficiently accurate to determine the floor.

  
2.2 Commercial use cases 
During RAN1#94b, the discussion on requirements for commercial use cases produced a long discussion and a starting point for requirements was agreed. However the numbers for that starting point remained to be settled, and a note was added stating that any agreed commercial requirement does not eliminate other, more or less demanding commercial use cases.
In a previous contribution, we mentioned several sets of requirements for different service levels with a large range of accuracy requirements based on the application targeted. For the sake of efficient use of the time allocated to the SI, we do not see a point in settling commercial requirements ahead of presenting solutions for commercial use cases, as some solutions will map to a given set of use cases, while other will have a completely different commercial application in mind. It is therefore suggested to keep the agreement on the commercial use case requirement as a starting point, and ask from proponent for a given solution to show the solution performance in terms of horizontal positioning error and latency. 
[bookmark: _Toc528658987][bookmark: _Toc528659039][bookmark: _Toc528659068][bookmark: _Toc528659101][bookmark: _Toc528659132][bookmark: _Toc528659166][bookmark: _Toc528659441]There are many different positioning requirement targets addressed by SA1 depending on different use-cases and vertical industries.
[bookmark: _Toc528659264][bookmark: _Toc528659304][bookmark: _Toc528659377][bookmark: _Toc528659443]The positioning accuracy and other requirements for each proposed positioning solution shall be studied as an outcome of the SI in respect to the scenario assumptions considered in the SI. Proponents of a solution are encouraged to display the performance a solution in terms of:
-Horizontal positioning error for 80% of UEs in indoor deployment scenarios
-Horizontal positioning error for 80% of UEs in outdoor deployments scenarios
-End to end latency 
4. Conclusions
Below is the list of observations and proposals discussed in the contribution:
 
Observation 1	Rel.13 SI observed the fact that to fulfill the floor-level vertical positioning, either a RAT-independent positioning solution such as barometric pressure sensor is required or a dense deployment of network elements at each floor is required.
Observation 2	There are many different positioning requirement targets addressed by SA1 depending on different use-cases and vertical industries.

Proposal 1	In consistency with simulation scenarios, use 3m as a value for vertical positioning accuracy
Proposal 2	The positioning accuracy and other requirements for each proposed positioning solution shall be studied as an outcome of the SI in respect to the scenario assumptions considered in the SI. Proponents of a solution are encouraged to display the performance a solution in terms of: -Horizontal positioning error for 80% of UEs in indoor deployment scenarios -Horizontal positioning error for 80% of UEs in outdoor deployments scenarios -End to end latency
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