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At RAN1#94Bis the following agreements were made regarding the requirements and performance metrics for Positioning evaluations:

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

2. Remaining Issues on performance requirements
2.1 Horizontal Accuracy for commercial use case
The above agreement is indeed a good start for evaluations for both regulatory and commercial use cases.  Based on the results that we provide in the accompanying contribution, we observe that 3m horizontal accuracy for indoor to indoor, and 10m accuracy for outdoor to outdoor is achievable for NR. For this reason, we propose at least these 2 requirements to be removed from brackets, with an additional clarification that “indoor” refers to the case that the gNBs are indoor and the UE is indoor also, whereas “outdoor” refers to the gNbs that are outdoor and the UE is outdoor also. In the proposal below
2.2 Physical layer Latency
In previous meeting we agreed on considering the End-to-End latency as a requirement while putting in the bracket the value. 
Latency is typically defined as the time between sending a location request and receiving the location information. The location request may also include assistance data to help the device in performing the location measurements (e.g., list of neighbour cells (PCIs, etc.) to measure). From the location request and assistance data the device typically determines parameters required for the actual measurement process (e.g., generation of a replica signal for correlation). As defined in the SID [2], radio layer level latency is considered rather than end-to-end latency for performance evaluation. Therefore, any signalling and processing delays at higher layers should be excluded from this metric, and may be considered in e.g., RAN2 ("Efficient signalling over the air interface and in the network" objective). 

Latency could then be defined as the physical layer measurement and processing time under which the location performance (Horizontal Location Accuracy, Vertical Location Accuracy) was/can be achieved (assuming all relevant assistance data have already been transformed by the device into required physical layer measurement parameter). This latency may then depend (among others) on the NR configuration, need for measurement gaps/RF retuning, Rx/Tx beamforming, number of measured cells, and physical layer design option such as measurement signal interval (e.g., PRS/muting periodicity in LTE). 
For repeated (e.g. periodic or triggered) location, latency may be higher initially as the UE starts to acquire and measure signals for the first time ("cold start") but may be reduced for subsequent measurements where the UE measures signals whose characteristics (e.g. TOA) are already approximately known ("warm start" or "hot start"). For position methods where there can be a significant difference between initial and subsequent latency, both types of latency should be evaluated.
Proposal 1: 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 Physical layer latency < [1]s
· Clarify that “indoor deployment” refers to indoor gNBs to indoor UE positioning, and that “outdoor deployment” refers to outdoor gNBs to outdoor UE positioning.
· Perform further evaluations for the remaining requirements
[bookmark: _GoBack]
3. 	Summary
In this contribution, we make the following proposals:
Proposal 1: 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 Physical layer latency < [1]s
· Clarify that “indoor deployment” refers to indoor gNBs to indoor UE positioning, and that “outdoor deployment” refers to outdoor gNBs to outdoor UE positioning.
· Perform further evaluations for the remaining requirements
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