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Introduction
At the RAN#81 WG meeting, the final version of study item description document for NR Positioning was approved [1]. One of the objectives of the study item is to select target requirements for NR Positioning studies.
	Objective:
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 requirements for NR Positioning studies were extensively debated at RAN1#94bis WG meeting with the following agreements made by RAN1 WG:
	RAN1#94bis agreements on requirements for NR positioning studies
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
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 discuss remaining details on 3GPP NR positioning requirements based on submitted contributions and provide tentative proposals for offline discussion [2]]-[16] and offline consensus reached during the outcome of offline discussion.
Overview of Proposals on NR Positioning Target Requirements
Table 1 provides overview of the proposals on NR positioning requirements based on contributions submitted to RAN1#95 [2]-[16]. Majority of companies proposed to keep 5m for vertical positioning error given that FCC requirements are not finally settled at this stage. As for commercial requirements, some companies propose to strengthen horizontal and vertical positioning error targets for indoor scenario, while some companies propose to confirm the at least some of the values proposed at RAN1#94bis.
[bookmark: _Ref529753717]Table 1: Overview of companies views on NR Positioning requirements
	
	RAN1
94bis
	CATT
	Intel
	QC
	NexNav
	Vivo
	FH/DT/
T-Mobile
	HW
	LGE
	Nokia

	Regulatory Requirements
	
	
	
	
	
	
	
	
	
	

	Horizontal Error
	50
	50m
	50m
	
	50m
	
	50m
	
	50m
	50

	Vertical Error
	[5]
	5m
	5m
	
	3m
	
	5m
	3m (FCC)
	5m
	[5]

	E2E Latency
	30s
	30s
	30s
	
	30s
	
	30s
	
	30s
	30s

	Commercial Requirements (Indoor)
	
	
	
	
	
	
	
	
	
	

	Horizontal Error
	[3]m
	3m
	3m
	3m
	
	[10]m
	3m
	1m
NGMN
	
	

	Vertical Error
	[3]m
	[3]m
	5m
	[3]m
	
	[2]m
	3m
	1m
	
	

	E2E Latency
	[1]s
	1s
	1s
	[1]s
	
	
	1s
	1s
	
	

	Commercial Requirements (Outdoor)
	
	
	
	
	
	
	
	
	
	

	Horizontal Error
	[10]m
	10m
	10m
	10m
	
	[10]m
	10m
	10m
	
	

	Vertical Error
	[3]m
	[3]m
	3m
	[3]m
	
	[3]m
	3m
	3m
	
	

	E2E Latency
	[1]s
	1s
	1s
	[1]s
	
	
	1s
	1s
	
	


Based on review of submitted contributions and taking into account suggestions in [Fraunhofer, Deutsche Telekom, T-Mobile USA [15]], the following proposal can be made as a starting point for RAN1 discussion:
Offline Consensus
For commercial use cases, remove brackets from target performance requirements on horizontal positioning error that were agreed at the RAN1#94bis meeting
Add Note:
· For commercial use cases, indoor deployment means indoor deployed UEs and gNBs
· For commercial use cases, outdoor deployment means outdoor deployed UEs and gNBs

Text proposal in [NextNav, [13]], suggests to capture additional target requirements for the first responder use case based on SA1 TR 22.872. Given that only one contribution mentioned the first responder requirements the following proposal can be made:
Proposal for discussion / consensus
RAN1 to discuss and decide whether to additionally capture target requirements for the first responder use case: 
Accuracy < [1m] horizontal [95%], < [2] meters vertical [95%]
Latency < [1] seconds
TTFF < [10] seconds 
Availability > [99%]
Environment of use: indoor and outdoor

Conclusion: No consensus to introduce additional target requirements.

In [CATT, [9]], it was pointed out that target performance requirements do not imply that each RAT dependent positioning technology must meet those. Therefore it was proposed to add the following note for clarification: “It does not imply one single NR RAT –dependent positioning technology has to meet vertical positioning requirement in all indoor and/or outdoor deployment scenarios considered in this SI.”
Offline consensus
[bookmark: _GoBack]The following note is added under the regulatory and commercial NR positioning target requirements
· Note: It is understood that no single positioning technology has to meet all the requirements for every scenario

In [ZTE, [3]] it is discussed, that GNSS time service can offer 3ns level synchronization accuracy. In addition, it is proposed to send LS to RAN4 to add hierarchical high-accuracy synchronization requirements. In our view, RAN4 can work on requirements during the work item phase and thus LS can be sent at a later stage.
Proposal for discussion / consensus
RAN1 to discuss whether LS on synchronization requirements needs to be sent to RAN4 WG

Conclusion: No consensus at this stage to send LS to RAN4 on synchronization error

Conclusions
In this contribution, we provided summary of submitted proposals on remaining aspects of NR positioning requirements as well as outcome of the offline discussion. We suggest RAN1 WG to review captured proposals with offline consensus and make a decision.
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