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Introduction
A new study item on “NR Positioning Enhancements” was approved in RAN#86 and the objectives are as follows [1].
1. Study enhancements and solutions necessary to support the high accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc.) requirements for commercial uses cases (incl. general commercial use cases and specifically (I)IoT use cases as exemplified in section 3 above (Justification)):
a. Define additional scenarios (e.g. (I)IoT) based on TR 38.901 to evaluate the performance for the use cases (e.g. (I)IoT). [RAN1]
b. Evaluate the achievable positioning accuracy and latency with the Rel-16 positioning solutions in (I)IoT scenarios and identify any performance gaps. [RAN1]	
c. Identify and evaluate positioning techniques, DL/UL positioning reference signals, signalling and procedures for improved accuracy, reduced latency, network efficiency, and device efficiency.
Enhancements to Rel-16 positioning techniques, if they meet the requirements, will be prioritized, and new techniques will not be considered in this case. [RAN1, RAN2]
NOTE 1:	Sidelink is not part of this objective.
NOTE 2:	Involve RAN4 for validating assumptions for the systems evaluations where appropriate.
NOTE 3:	The commercial use cases and requirements are applicable to a limited geographic area.

In RAN1#101e, a series of agreements for additional scenarios were made in [2]. In this contribution, we discuss the remaining issues for additional scenarios for evaluation for NR positioning evaluation.
Use cases and evaluation metrics
In order to facilitate the evolution of future factories, new use cases, i.e., IIOT use cases with the associated performance requirements are defined to identify the performance gap and the simulation scenarios for the IIOT use cases with associated parameters. Eight positioning service levels are defined in [2] as below, each corresponding to a specific use case. 
	Position service level 
	Horizontal accuracy 
	Availability
	Heading 
	Latency for position estimation of UE
	UE Mobility 
	Use case reference

	1
	< 1 m
	[99.9%] 
	< 0,54 rad
	< [1 s]
	N/A
	Factories of the Future 6.5

	2
	< [5 m] 
	[90%]
	N/A
	< [5 s]
	N/A
	Factories of the Futur6 6.7

	3
	< [1 m]
	[99%]
	< [0,17 rad] 
	< [15 ms]
	< [10 km/h]
	Factories of the future 10.8

	4
	< [1 m]
	[90%]
	N/A
	< [2 s]
	< [30 km/h]
	Factories of the Future 13.3

	5
	< [30 cm (if supported by further sensors like camera, GNSS, IMU)] 
	[99.9%]
	N/A
	[10 ms]
	< [30 km/h]
	Factories of the Future15.5

	6
	< [20 cm]
	[99%]
	N/A
	< [1 s]
	< [30 km/h]
	Factories of the Future15.6

	7
	< [50 cm]
	[99%]
	N/A
	[1 s]
	< [30 km/h]
	Factories of the Future18.19

	8
	< [1m (relative positioning)]
	[99%]
	N/A
	[1 s]
	< [30km/h]
	Factories of the Future18.20


Table-1 Positioning Service Performance Requirements
The first two service levels correspond to mobile control panels with safety functions. Due to the criticality of these safety functions, it is crucial that these two service levels should be supported. The last service level, i.e., relative positioning, corresponds to the use case of flexible, modular assembly area, where a modular production environment adaptable to the different variants of product orders is up and running. In order to achieve high production flexibility and versatility, this service level should also be supported. Therefore, the target positioning requirements should be defined following the IIoT use cases with positioning level 1,2 and 8 in Table 8.1.7 in TR 22.804. In addition, table 7.3.2.2-1 of TS 22.261 should also be considered.
Proposal 1: The target positioning requirements should be defined following the IIoT use cases with positioning level 1, 2 and 8 in Table 8.1.7 in TR 22.804 and Table 7.3.2.2-1 of TS 22.261.
	For evaluation metrics, positioning accuracy should be the baseline metric including relative positioning accuracy. In addition, latency, signaling overhead and UE power consumption can be considered as the metrics for evaluation. It should be noted that not all metrics can be evaluated in a quantitive manner. 
Proposal 2: Positioning accuracy including relative positioing accuracy should be the baseline metric for evaluation. Latency, signalling overhead and UE power consumption can be considered additionally as metrics for evaluation in an analytical manner.
Remaining issues for evaluation parameters
In this section, we discussed the remaining issues for evaluation parameters. The first issue is the optional UE and gNB antenna height. The baseline UE height is 1.5m, which is normally assumed to be a human being. However, for IIoT devices, the height can be in a wider range. Therefore, we can assume the UE height in the range of [0.5m, 2m] with uniform distribution. For gNB, the baseline height is 8m. The main pragmatic scenario for IIoT devices is future factory, where the gNB can be installed on the roof to have better coverage and less blockage. Since the roof height is assumed to be 10m, we can also assume the gNB height is 10m and the gNBs are installed on the roof as optional parameters.
Proposal 3: The optional UE height can be assumed to be in the range of [0.5m, 2m] with uniform distribution. The optional gNB height can be assumed to be 10m and the gNBs are installed on the roof.
Conclusions 
In this contribution, we discussed the additional scenarios for evaluation for NR positioning evaluation. Our proposals are summarized below.
Proposal 1: The target positioning requirements should be defined following the IIoT use cases with positioning level 1, 2 and 8 in Table 8.1.7 in TR 22.804.
Proposal 2: Positioning accuracy including relative positioing accuracy should be the baseline metric for evaluation. Latency, signalling overhead and UE power consumption can be considered additionally as metrics for evaluation in an analytical manner.
Proposal 3: The optional UE height can be assumed to be in the range of [0.5m, 2m] with uniform distribution. The optional gNB height can be assumed to be 10m and the gNBs are installed on the roof.
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