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Introduction
At the RAN#81 WG meeting, the final version of study item on NR Positioning was approved [1]. One of the study item objectives is to evaluate potential solutions for NR Positioning [1].
	Objective:
Study and evaluate potential solutions of positioning technologies based on the above identified requirements, evaluation scenarios/methodologies [RAN1]
· The solutions should include at least NR-based RAT dependent positioning to operate in both FR1 and FR2 whereas other positioning technologies are not precluded.
· Minimum bandwidth target (e.g. 5MHz) of NR with scalability is supported towards general extension for any applications.


The RAN1 WG agreed on the set of scenarios and system level evaluation assumptions to be used for NR positioning performance analysis. In addition, during the RAN1#94bis meeting, it was agreed to study DL, UL and DL+UL based positioning solutions.
	RAN1#94bis Agreement:
The RAT dependent solutions considered for study include
· Downlink based solutions
· Downlink and uplink based solutions
· Uplink based solutions


The NR positioning evaluation results are expected to be captured in the 3GPP TR 38.855 and used to summarize performance of various NR positioning techniques evaluated by proponents. The CDF of horizontal and additionally vertical positioning errors were agreed as a performance metrics.
In this contribution, we discuss how to collect NR positioning evaluation results as well as propose plan to collect evaluation data and provide draft of evaluation template. Our views on the other aspects of NR positioning study are provided in companion contributions [3]-[6].
Overview of Template Structure
According to the RAN1 WG agreements made at the previous meetings, companies are expected to evaluate NR positioning performance for three deployment scenarios. For two evaluation scenarios (out of three), the performance analysis for both FR1 and FR2 are targeted resulting in five evaluation scenarios. Various assumptions on reference signal bandwidth (5, 50, 100 MHz for FR1 and 100, 400MHz for FR2) further increase amount of scenarios considered for analysis. Therefore at least from evaluation methodology perspective, companies may need to provide data for at least thirteen sub-scenarios with different evaluation settings.
In addition, it was agreed to study DL based, UL based, DL & UL based positioning solutions, each characterized by various positioning techniques such as timing, angular, received power based positioning, etc. Assuming up to five evaluation techniques for each DL, UL, DL & UL based positioning solutions the amount of evaluation setups grows up to 65 sub-scenarios. This amount is further doubled if horizontal and vertical positioning are separately analyzed.
Large number of possible/potential sub-scenarios for NR positioning evaluation may complicate collection of evaluation results as well as discussion on how to collect evaluation data from companies. In order to simplify collection of data, we propose to use the following principles for collection of NR positioning evaluation results:
The following data are collected on different charts:
· Performance data for various deployment scenarios
· Performance data for FR1 and FR2
· Performance data for DL only, UL only, DL & UL only based positioning solutions
· Additional chart is used to capture performance based on combination of DL only, UL only, DL & UL only based solutions, if any is provided by proponents
· Additional chart is used to capture performance based on combination RAT dependent and RAT-independent solution, if any is provided by proponents
· CDFs of horizontal and vertical positioning errors
· Performance data for indoor and outdoor UEs
The following data are collected on the same chart:
· Performance data w/ and w/o network synchronization error
· Performance data w/ and w/o possible modification of baseline channel models
· Various positioning technique or their combination within the same set of positioning solutions (i.e. techniques that belong to the same set of DL only, UL only or DL & UL only based solutions)
· Note:
· It is assumed that proponent reports the applied assumption
· It can be decided to collect in different charts depending on amount of data provided by proponents
Beside above principles for construction of draft evaluation data template attached to this tdoc, we assume that each company should provide high level description to clarify the specific assumptions used for evaluation as captured in the Table 1 below.
[bookmark: _Ref533020053]Table 1: Parameters reported in NR positioning evaluation template
	Parameter
	Description – to be provided by companies (example is given)

	Reference Signal Transmission Bandwidth
	1) 5 or 50 or 100 MHz for FR1
2) 100 or 400MHz for FR2

	Reference Signal Physical Structure and Resource Allocation
	1) Single TX Port, Pseudo- random sequence, PRS pattern
2) Reuse factor and PRS transmission schedule 

	Description of Signal Location Parameter(s) Measurement Algorithm and Reporting Assumptions
	1) Basic practical algorithm with adaptive threshold for ToA estimation at UE side
2) Super-resolution (MUSIC) algorithm for ToA estimation at gNB side
3) Angle measurements - UL AoA measurements at gNB side

	Description of positioning technique / applied positioning algorithm
	1) Timing based: TDOA positioning based on RSTD and RSRQ measurements
2) Angular based: Positioning based on UL AoA measurements at gNB side

	Modification to channel models, if any
	1) Baseline channel models (i.e. according to NR positioning evaluation assumptions (captured in the 3GPP TR 38.855))
2) AoD and AoA for NLOS model are rotated to align AoD and AoA of the first cluster with the LOS direction b/w TX and RX

	Network synchronization assumptions
	1) Perfect synchronization
2) gNB synchronization error is modelled (according to NR positioning evaluation assumptions captured in the 3GPP TR 38.855)

	Additional notes, if any
	1) Proponent specific notes/comments


The above table was embedded to the draft NR positioning evaluation template which is provided as an attachment to this tdoc.

Collection of NR Positioning Evaluation Data
In order to collect NR Positioning evaluation data and prepare initial text proposal for 3GPP TR 38.855 based on submitted evaluation results, it is recommended to setup official RAN1 e-mail discussion right after the contribution submission deadline week. The alternative option is to request companies to provide evaluation results as a part of submitted contributions and follow the predefined template for data collection. In our view, it is better to organize dedicated discussion to collect evaluation data so that each company can provide analysis of the evaluated schemes and brief description on evaluation assumptions used. Therefore, we have following proposal:


RAN1 to discuss and agree on template to collect NR positioning evaluation results during RAN WG1 Ad-Hoc Meeting 1901
Setup e-mail discussion to collect NR Positioning evaluation results after contribution submission deadline for the RAN1#96 meeting (i.e. February 16–22, 2019)
Rapporteur to prepare draft text proposals capturing NR Positioning evaluation results for the 3GPP TR 38.855

Summary
In this contribution, we discussed how to collect evaluation results for ongoing NR positioning study item.  The corresponding template(s) for collection of NR positioning results was submitted as an attachment to this tdoc.  In addition, we have made proposal how to organize collection of the evaluation results for upcoming 3GPP RAN1 WG meeting:

Proposal 1: 
RAN1 to discuss and agree on template to collect NR positioning evaluation results during RAN WG1 Ad-Hoc Meeting 1901
Setup e-mail discussion to collect NR Positioning evaluation results after contribution submission deadline for the RAN1#96 meeting (i.e. February 16–22, 2019)
Rapporteur to prepare draft text proposals capturing NR Positioning evaluation results for the 3GPP TR 38.855
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