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Introduction
In RAN#94e, the positioning support for RedCap UEs for Rel-18 was agreed to be studied, including the following tasks [1]: 
	· Positioning support for RedCap UEs, considering the following:
· Evaluate positioning performance of existing positioning procedures and measurements with RedCap UEs [RAN1]
· Based on the evaluation, assess the necessity of enhancements and, if needed, identify enhancements to help address limitations associated with for RedCap UEs [RAN1, RAN2]



In this contribution, we discuss the requirements for RedCap UEs positioning, simulation scenario, simulation parameters and initial simulation results of RedCap UEs positioning.
Requirements for RedCap UEs positioning
The target horizontal positioning requirements defined in Rel-17 were < 1 meter (90% of UEs) for commercial use cases and < 0.2 meter (90% of UEs) for industrial internet of things (IIoT) use cases [2].
The use cases for Rel-18 RedCap UEs positioning include industrial wireless sensors, video surveillance and wearables [3]. In our opinions, the Rel-18 positioning accuracy requirement for RedCap UEs should be no higher than that for Rel-17 commercial and IIoT use cases, e.g., 1~3 meter (90% of UEs).
Proposal 1: The Rel-18 positioning accuracy requirement for RedCap UEs should be no higher than the Rel-17 positioning accuracy requirement for commercial and IIoT use cases, e.g., 1~3 meter (90% of UEs).
Performance evaluation for RedCap UEs positioning
Simulation scenario
For the evaluation of the positioning performance of existing positioning procedures and measurements with RedCap UEs, we suggest reusing Indoor Factory scenarios defined in Rel-17, such as the Indoor Factory Sparse clutter and High base station height (InF-SH). Base station deployment for InF-SH is illustrates in Figure 1: (L=300m x W=150m, D=50m) [4].
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Figure 1: Base station deployment (InF-SH)
Proposal 2: Suggest reusing Rel-17 Indoor Factory scenarios for the evaluation of the positioning performance of RedCap UEs.
Channel model and simulation parameters
The simulation parameters used the evaluation are given in Table 1, where the channel model is InF-SH in TR38.901.
Table 1: Simulation parameters
	Parameters
	Value

	Positioning Method
	DL-TDOA

	Channel model
	InF-SH

	Carrier Frequency
	3.5 GHz

	Sub-Carrier Spacing
	30kHz

	Bandwidth
	20MHz;
100MHz for comparison

	TRP Height
	8m

	UE Height
	1.5m

	Measurement Algorithm
	MUSIC

	Anenna config. for TRP
	(1,1,4,4,2)

	Anenna config. for UE
	(1,1,1,2,1)

	Number of Selected TPRs
	6

	Timing error between TRPs
	No



Simulation results
Figure 2 illustrates horizontal positioning error for Redcap UEs positioning with 20MHz bandwidth (in Red). For comparison, the simulation result with 100MHz bandwidth is also presented (in Blue). As shown in Figure 2, for 90% of UEs, the horizontal positioning error is 2.39 meter for 20MHz bandwidth, and 0.27 meter for 100MHz bandwidth.
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Figure 2: Horizontal positioning error for Redcap UEs (20MHz and 100MHz)
Observation 1: Simulation result shows that in InF-SH, the horizontal positioning error is 2.39 meter for 20MHz bandwidth for 90% of UEs, and 0.27 meter for 100MHz bandwidth for 90% of UEs.
[bookmark: _Ref47295954][bookmark: _Ref60564645]Conclusions
In this contribution, we discussed the issues related to RedCap UEs positioning with the following observations and proposals.
Observation 1: Simulation result shows that in InF-SH, the horizontal positioning error is 2.39 meter for 20MHz bandwidth for 90% of UEs, and 0.27 meter for 100MHz bandwidth for 90% of UEs.
Proposal 1: The Rel-18 positioning accuracy requirement for RedCap UEs should be no higher than the Rel-17 positioning accuracy requirement for commercial and IIoT use cases, e.g., 1~3 meter (90% of UEs).
Proposal 2: Suggest reusing Rel-17 Indoor Factory scenarios for the evaluation of the positioning performance of RedCap UEs.
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