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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
It was agreed at RAN#80 to study NR positioning support in Release 16 [1]. The objective of the Revised SID [2] from RAN#81 includes:
	· 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.



The discussion on positioning performance targets at RAN1#94bis led to the following agreement:
	Agreement:
· [bookmark: _Hlk528910410]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.



View on proposed NR positioning performance targets
The performance step from LTE’s current positioning accuracy values towards the discussed targeted RAT-dependent accuracy of NR of [10 m] outdoors and [3 m] indoors @ [80 %] availability is clearly visible.
The breadth of thinkable technical solutions to be proposed for NR positioning is very wide and covers different architectures, different measurement principle, hybridization, etc. Also the range of parameters is very wide (e.g. carrier frequencies in FR1 and FR2, medium to very high bandwidth, wide range of numbers of antenna elements, various options to use the spatial domain and the time/frequency grid for RS and signaling). Some parameters (example: 100 MHz bandwidth in FR1, 400 MHz bandwidth in FR2 to provide time resolution for TOA estimation) may hint, that even higher performance targets than those selected are possible.
The available time in the current study item is limited. It can be anticipated that most of all basic fundamental positioning mechanisms based on NR can be studied. However, the task of developing a full and final 5G positioning scheme may be quite diverse. Polished and optimized solutions (including many variants of hybridization) may need more time including refined approaches considering the evaluation methodology. Accordingly, is may be subject to subsequent work in subsequent SI/WI to evaluate against higher performance targets as those proposed for selection during the last meeting.
Also, the enhanced positioning accuracy is potentially in the first steps of 5G deployment not a wide area measurement for public cellular 5G networks. Under the consideration of the importance of industrial networks using 5G technology, focus for the initial work in Rel-16 positioning solutions should be put on such network deployments. This is in line with the thought to consider optimizations in the deployment that are made explicitly for positioning to achieve an “enhanced positioning service area”, as proposed in [3].
It makes sense to confirm the selected performance targets for this study item.
Proposal 1: The performance targets to be considered for evaluating against for commercial use cases should be confirmed, i.e. it is our proposal to remove the square brackets.
Proposal 2: Within the NR positioning SI, selected performance targets shall explicitly not prevent proponents to propose and evaluate potential solutions that have the potential of achieving performance values beyond these targets. Apart from horizontal and vertical accuracy and their availability, this includes solutions supporting lower latency.
Proposal 3: Within the NR positioning SI, the baseline configuration of a network not being a public network, but a special build network for industry use cases should be the baseline. Priority should be given to indoor followed by outdoor deployments.

Conclusion
The following proposals are concluded:
[bookmark: _GoBack]Proposal 1: The performance targets to be considered for evaluating against for commercial use cases should be confirmed, i.e. it is our proposal to remove the square brackets.
Proposal 2: Within the NR positioning SI, selected performance targets shall explicitly not prevent proponents to propose and evaluate potential solutions that have the potential of achieving performance values beyond these targets. Apart from horizontal and vertical accuracy and their availability, this includes solutions supporting lower latency.
Proposal 3: Within the NR positioning SI, the baseline configuration of a network not being a public network, but a special build network for industry use cases should be the baseline. Priority should be given to indoor followed by outdoor deployments.
Proposal 4: 
Agree on the following: 
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 – focused on special network deployments for certain areas (e.g. industrial areas like factories, etc) - 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 < 3m for 80% of UEs in indoor deployment scenarios
· Horizontal positioning error < 10m for 80% of UEs in outdoor deployments scenarios
· Vertical positioning error < 3m for 80% of UEs in indoor deployment scenarios
· Vertical positioning error < 3m for 80% of UEs in outdoor deployment scenarios
· End to end latency < 1s
Note: This does not eliminate more or less demanding commercial use cases.
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