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1 Introduction
A study on NR positioning enhancement for Rel-17 was approved and the objective of this study related to RAN1 perspective is captured from [1] as follows: 
	
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.


As described above, Rel-17 NR positioning SI would define additional scenarios (e.g., (I)IoT) and this has been discussed in [2]. In this contribution, we discuss additional scenarios (e.g. (I) IOT) and the related issues such as scenarios, requirement, parameters and DL PRS and UL SRS configuration based on the summary and discussion in [2].

2 Additional scenarios for evaluation
In [3], some requirements (e.g. accuracy, availability, heading, latency, UE mobility) are already defined in accordance with eight IIOT scenarios. Since defining IIOT use cases for Rel-17 was approved in previous RAN#86 meeting [1], we need to decide whether the previous things such as scenarios, requirement, parameters can be revisited or not and checking what will be added is necessary.. In this document, we will deal with them. 
Performance requirement 
For performance requirement for IIOT use case, the defined scenarios in appendix #1 [3] can be considered. However, the performance requirement of [3] should be reconsidered, since it is not clear whether the requirement was defined only considering RAT-dependent positioning technique(s) or was defined considering combination of RAT dependent and RAT independent method. So, we think appropriate performance requirements achievable by RAT-dependent technique(s) need to be defined after selecting one or multiple scenarios in appendix #1. 
In addition, since analyzing based on CDF of horizontal and/or vertical positioning accuracy facilitates the results reasonably, CDF based analysis should be used and then the details of confidence level need to be also discussed. 
Regarding latency, from RAN1 perspective, it seems not reasonable that latency discussion includes higher layer latency since it might be quite complex and it might be out of scope of RAN1 discussion. That is, only the perspective of physical layer such as preparation time for measurement reporting, BWP switching, RS Rx/Tx processing time, etc. should be considered firstly. For this reason, RAN1 firstly should define what kind of required parameters are included in terms of physical layer latency.
For UE power consumption, scalability/capacity and network efficiency, it is clear that those are crucial factors for positioning enhancement. However, they are difficult to quantify in terms of evaluation and it is difficult to make one clear metric and hence, the related issues could be evaluated analytically.

Proposal 1:
· For performance requirement of IIOT use case in Rel.17:
· Selecting one or multiple scenarios in appendix #1 for target IIOT scenario(s), and then define the appropriate target positioning requirements.
· Analyzing based on CDF of horizontal and/or vertical positioning accuracy should be used.
· Only the perspective of physical layer such as preparation time, BWP switching, RS preparation time, BWP switching, RS Rx/Tx processing time, etc. should be discussed for aspect of positioning latency.
· The issues related with power consumption, scalability/capacity and network efficiency could be evaluated analytically.

IIOT InF scenarios
For Indoor Factory (InF) scenarios, following 5 scenarios are already defined:

	· InF-SL	Indoor Factory with Sparse clutter and Low base station height (both Tx and Rx are below the average height of the clutter)
· InF-DL	Indoor Factory with Dense clutter and Low base station height (both Tx and Rx are below the average height of the clutter)
· InF-SH	Indoor Factory with Sparse clutter and High base station height (Tx or Rx elevated above the clutter)
· InF-DH	Indoor Factory with Dense clutter and High base station height (Tx or Rx elevated above the clutter)
· InF-HH	Indoor Factory with High Tx and High Rx (both elevated above the clutter)



It is clear that Tx/Rx height and/or clutter height have an effect on LOS probability. However, under limited time budget, we may need to select one or two scenarios. InF-SH scenario might be firstly considered to see an upper bound of the performance under the high LOS probability. In addition, InF-DH could be considered as a more severe condition. 

Proposal 2:
· For IIOT InF scenarios:
· If one scenario is required, InF-SH scenario is appropriate and then InF-DH scenario should be considered in the next priority. 

Evaluation parameters for IIOT scenarios
Prior to discussion on evaluation parameters of IIOT scenarios for Rel-17, it is necessary to check whether previous parameters of evaluation for Rel-16 are substituted or not and scenario parameters of InF for Rel-16 also should be reconsidered. 
In our view, it would be desirable to reduce common parameters (in Table 4-1 [2]) as much as possible for the reduction of simulation overhead. More specifically, in case of bandwidth in each carrier(FR1 and FR2), since there are lots of parameters such as 5MHz, 50MHz, 100Mhz and 400Mhz, it causes high evaluation load. Likewise, it is better that some parameters would be reduced. For example, selecting 100Mhz and 400Mhz for each carrier would be considered.  
Regarding height of both UE and BS (in Table 4-3 [2]), fixed value of height is applied. If distributed height of both UE and gNB, it leads to cannot find critical factors that affect to horizontal measurement accuracy because UE or gNB antenna height is changing when horizontal positioning performance is evaluated. So, fixed value of height both UE and gNB should be applied for each evaluation. 

Proposal 3:
· For parameters in IIOT InF scenarios:
· Common parameters (in Table 4-1 [2]): selecting one of bandwidths in each carrier (FR1 and FR2) would be preferred.
· Scenario parameters (in Table 4-3 [2]): fixed value of height both UE and gNB should be applied for each evaluation.

DL PRS and UL SRS configuration
Regarding configuration about DL PRS and UL SRS, since parameters are already defined to be applicable to all scenarios, it seems that there is no more parameters to be considered. But, the detail values of several parameters would be adjusted according to further discussion.

Proposal 4:
· For DL PRS and UL SRS configuration: 
· It is not necessary to consider additional parameters. But, detail values of several parameters would be adjusted according to further discussion.

3 Conclusion
In this contribution, we describe our views on additional scenarios (e.g. IIOT) for evaluation and related issues.

Proposal 1:
· For performance requirement of IIOT use case in Rel.17:
· Selecting one or multiple scenarios in appendix #1 for target IIOT scenario(s), and then define the appropriate target positioning requirements.
· Analyzing based on CDF of horizontal and/or vertical positioning accuracy should be used.
· Only the perspective of physical layer such as preparation time, BWP switching, RS preparation time, BWP switching, RS Rx/Tx processing time, etc. should be discussed for aspect of positioning latency.
· The issues related with power consumption, scalability/capacity and network efficiency could be evaluated analytically.

Proposal 2:
· For IIOT InF scenarios:
· If one scenario is required, InF-SH scenario is appropriate and then InF-DH scenario should be considered in the next priority. 

Proposal 3:
· For parameters in IIOT InF scenarios:
· Common parameters (in Table 4-1 [2]): selecting one of bandwidths in each carrier (FR1 and FR2) would be preferred.
· Scenario parameters (in Table 4-3 [2]): fixed value of height both UE and gNB should be applied for each evaluation.

Proposal 4:
· For DL PRS and UL SRS configuration: 
· It is not necessary to consider additional parameters. But, detail values of several parameters would be adjusted according to further discussion.

Appendix #1
	Scenario 
	Horizontal accuracy 
	Availability
	Heading 
	Latency for position estimation of UE
	UE Mobility 
	Use case reference

	Mobile control panels with safety functions in smart factories (within factory danger zones)
	< 1 m
	99.9% 
	< 0,54 rad
	< 1 s
	N/A
	Factories of the Future 6.5

	Mobile control panels with safety functions ( non-danger zones 
	< 5 m 
	90%
	N/A
	< 5 s-
	N/A
	Factories of the Futur6 6.7

	Augmented reality in smart factories 
	< 1 m
	99%
	< 0,17 rad 
	< 15 ms
	< 10 km/h
	Factories of the future 10.8

	Process automation – plant asset management 
	< 1 m
	90%
	N/A
	< 2 s
	< 30 km/h
	Factories of the Future 13.3

	Inbound logistics for manufacturing (for driving trajectories (if supported by further sensors like camera, GNSS, IMU) of autonomous driving systems) ) 

	< 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

	Inbound logistics for manufacturing (for storage of goods)
	< 20 cm
	99%
	N/A
	< 1 s
	< 30 km/h
	Factories of the Future15.6

	Flexible, modular assembly area in smart factories (for autonomous vehicles (only for monitoring proposes))
	< 50 cm
	99%
	N/A
	1 s
	< 30 km/h
	Factories of the Future18.19

	Flexible, modular assembly area in smart factories (for tracking of tools at the work-place location)
	< 1m (relative positioning)
	99%
	N/A
	1 s
	< 30km/h
	Factories of the Future18.20
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