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Introduction
In NR positioning SID [1], the objective is stated as following.
	The objective of this study item is to evaluate potential solutions to address NR positioning requirements as defined in TR 38.913, TS 22.261, TR 22.872 and TR 22.804 while considering E911 requirements by analysing positioning accuracy (including latitude, longitude and altitude), availability, reliability, latency, network synchronization requirements and/or UE/gNB complexity to perform positioning, and taking into account a preference to maximize synergy where possible with existing positioning support for E-UTRAN.


In this contribution, discussion based on NR positioning objective will be given and our preferred NR positioning requirements will be proposed.
Discussion
According to SID [1], both regulatory requirement and commercial use case requirement need to be considered in NR positioning SI. FCC E911 positioning requires only 50/100m positioning accuracy for 67% calls and 100/300m for 95% calls, the requirement is relatively relaxed compared with commercialization use cases. Therefore, E911 positioning requirement cannot be taken as final NR positioning requirement, more stringent requirements from commercialization use case need to be considered, thus to make NR positioning more powerful than LTE positioning.  
Proposal 1: NR positioning requirements from commercialization use cases need to be considered.
In 3GPP TR22.872, many use cases are identified by 3GPP SA1, which have commercialization opportunity. In the following discussion, the use cases are generally divided by scenarios, e.g., indoor scenario and outdoor scenario, and then preferred requirements are proposed.
Indoor scenario:
The use cases from TR22.872 which need to be supported for indoor scenario is summarized in table 1, where the use cases are ordered according to the difficulty for potential support. Considering that indoor hot spot can be deployed and multiple technologies can be considered simultaneously, e.g., RAT-dependent and/or RAT-independent, some aggressive requirements can be considered in special scenario, e.g., 1m positioning accuracy.
Table 1: requirement for indoor scenario
	Use Case
	Horizontal Accuracy
	Vertical Accuracy
	Latency
	TTFF
	Availability
	Power consump.
	Rate

	Emergency/Mission Critical
	<50m (80%)
Indoor
	<3m (80%)
	[30]s
	[30]s
	>[95%]
	NA
	NA

	LBS - Location in transportation hubs
	[10]m
+
user’s motion (velocity, bearing)
	[3]m
	NA
	10s
	80%
	NA
	0.1Hz

	LBS - Augmented Reality
	[1-3]m @<50km/h
 
[2] m/s horizontal. velocity, [10]º bearing accuracy, 80% availability, UE@speed up to 130km/h outdoor;
	NA
	NA
	[10]s
	80%
	<[5]% of the UE’s power consumption on average;
<[10]% of the UE’s power consumption in the worst case;
	Variable (depends on app.)

	eHealth – patient location
	Indoor
<3m
	Indoor
<2m
	60s
	NA
	[99%]
	NA
	NA

	Industry - Trolley Location
	<[0.5]m
@[50] km/h indoor
	NA
	[20]ms
	NA
	NA
	 
	 


Observation 1: Aggressive requirements of commercial use cases can be taken input for the evaluation/study for indoor scenario, e.g., meters/sub-meter positioning accuracy.
Outdoor scenario:
The use cases from TR22.872 which need to be supported for outdoor scenario is summarized in table 2, the use cases are ordered according to the difficulty for potential support. Generally, we think ambitious KPI requirement, e.g., meters/sub-meter positioning accuracy, may not be satisfied by NR positioning due to complexed scattering environment. For some use cases which can be potentially impacted by SL enhancement for positioning, e.g., vehicle/road related use case, can be further studied after determination of NR SL. But for some use cases related to aerial/drone, ambitious KPI requirement, e.g., sub-1m positioning accuracy, can be considered due to quasi free space transmission at high elevation.
Table 2: requirement for outdoor scenario
	Use Case
	Horizontal Accuracy
	Vertical Accuracy
	Latency
	TTFF
	Availability
	Power consump.
	Rate

	eHealth – patient location
	Outdoor
<200m
	NA
	60s
	NA
	[99%]
	NA
	NA

	Emergency/Mission Critical
	<50m (80%)
Outdoor
	<3m (80%)
	[30]s
	[30]s
	>[95%]
	NA
	NA

	LBS - Augmented Reality
	[1-3]m @<50km/h
<[10m]@130km/h
 
[2] m/s horizontal. velocity, [10]º bearing accuracy, 80% availability, UE@speed up to 130km/h outdoor;
	NA
	NA
	[10]s
	80%
	<[5]% of the UE’s power consumption on average;
<[10]% of the UE’s power consumption in the worst case;
	Variable (depends on app.)

	LBS - Location Based Advertising
	<3m
	NA
	<60s
	NA
	90%
	NA
	NA

	LBS - Wearables
	2m
	NA
	<1s
	NA
	90%[power save mode - PSM]
99%[normal mode - NM]
	 
	1-10s (NM)
30s -300s (PSM)

	LBS - Shared Bike Service
	2m/0.2m[strict parking]
	NA
	<1s
	 
	99%[strict parking]/90%
	 
	Frequently

	Road related – Asset Tracking
	Static UE: [1]m
 
Moving UE:
@180km/h
[10-30m]
Velocity accuracy [5]m/s
 
	Static UE [1]m
	[1]s
	[10]s
	[99%]
	NA
	Static UE [1]Hz
 
Moving UE 
300s-24h

	Road related – Traffic monitoring
	[1]m – across track
[3]m – along track
	[2.5]m
Up to [130]km/h
	[30]ms
	[10]s
	[95%]
	NA
	[10]Hz

	Transport by drones
	[0.5]m
Outdoor 
Up to 50km/h
	[0.3]m
	 
	 
	[99,9%]
	 
	 

	Aerial related 
	[0.1]m
@150km/h
[50]cm/s
	[0.1]m
@150km/h
	NA
	<[10s]
	[99%]
	<200mW
	NA


Observation 2: Aggressive requirements of drone positioning can be considered for outdoor scenario considering less scattering environment at high elevation.

Conclusion
[bookmark: _GoBack]In this contribution, requirements for NR positioning have been discussed. Based on the discussion, the following observations and proposal were made: 
Proposal 1: NR positioning requirement from commercialization use cases need to be considered.
Observation 1: Aggressive requirements of commercial use cases can be taken input for the evaluation/study for indoor scenario, e.g., meters/sub-meter positioning accuracy.
Observation 2: Aggressive requirements of drone positioning can be considered for outdoor scenario considering less scattering environment at high elevation.
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