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1 Introduction
  At RAN1#1901ah, the system level performance report template has been agreed. Base on the template, in this contribution we show simulation results on DL-AoD horizontal positioning performance for Umi FR1 & Uma FR1 scenarios. 
2 System Level Simulation Results

2.1 Scenario 2 – Urban micro
The text proposal capturing our results for scenario 2 is provided in appendix.
2.1.1 Simulation results
The simulation setting can be found in appendix. In the following, we show the horizontal positioning error CDF curve for DL-AoD positioning technique:
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Figure 1: horizontal positioning error CDF curve for DL-AoD positioning technique for Umi
Observation 1: For Umi, the DL-AoD positioning technique need to be further studied to check if it can be used for positioning since the requirement that horizontal positioning error < 10m for 80% of UEs is not meet, at least in our simulation setting.
2.1.2 Summary of results for Scenario 2
  The DL-AoD positioning technique need to be further studied to check if it can be used in Umi scenario for positioning.
2.2 Scenario 3 – Urban macro
The text proposal capturing our results for scenario 3 is provided in appendix.
2.2.1 Simulation results
The simulation setting can be found in appendix. In the following, we show the horizontal positioning error CDF curve for DL-AoD positioning technique:
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Figure 2: horizontal positioning error CDF curve for DL-AoD positioning technique for Uma
Observation 2: The DL-AoD positioning technique is not suitable for UMa scenario since the requirement that horizontal positioning error < 50m for 80% of UEs is not met. 
2.2.2 Summary of results for Scenario 3
  The DL-AoD positioning technique is not suitable for UMa scenario since the performance cannot meet the regulatory requirement.
3 Conclusion
  In this contribution, we show simulation results on DL-AoD horizontal positioning performance for Umi FR1 & Uma FR1 scenarios. We have the following observations:
Observation 1: For Umi, the DL-AoD positioning technique need to be further studied to check if it can be used for positioning since the requirement that horizontal positioning error < 10m for 80% of UEs is not meet, at least in our simulation setting. 
Observation 2: The DL-AoD positioning technique is not suitable for UMa scenario since the requirement that horizontal positioning error < 50m for 80% of UEs is not met.
Appendix: TR skeleton for section 8

8 Evaluation Results of NR Positioning 
8.1 Downlink evaluations
8.1.1 System simulations for Scenario 1 – Indoor Open Office
(void)
8.1.2 System simulations for Scenario 2 - Umi 
Table 1: Parameters for Downlink evaluations in Scenario 2
	Parameter
	[MTK, FR1]

	Channel model (baseline, otherwise state any modifications)
	AWGN, assume all LOS

	Carrier frequency 
	4Gz

	Subcarrier spacing
	15kHz

	Reference Signal Transmission Bandwidth
	20MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	In a two-symbol PRS occasion:
1st symbol is comb-4 starting at RE 0
2nd symbol is comb-4 starting at RE 2

	Reference signal (type of sequence, number of ports, …) 
	PN sequence, one port

	Number of sites
	7

	Number of symbols used per occasion
	2

	number of occasions used per positioning estimate
	10

	Power-boosting level
	6.02 dB

	Uplink power control (applied/not applied)
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	RSRP = average power per RE


	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	AoD estimation: 
gNB beam pattern is known in advance, so a LUT table saving the AoD and power of each beam can be constructed. UE reports the measured RSRP ratio of beams to gNBs (see method 1 in our companion contribution R1-1901817) 
Transforming AoD estimation results to UE location:
Least-square estimator

	Network synchronization assumptions
	Ideal

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	Each gNB perform beamsweeping with LCS α angle = [-52.5 -37.5 -22.5 -7.5 7.5 22.5 37.5 52.5] degrees.
Note these angles are equally 15-degree spaced and centered at zero

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	N/A

	Additional notes, if any
	Assume UE use 1 omni-directional rx antenna element
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Table 2: results for downlink methods evaluations of Scenario 2 – UMi horizontal positioning
	Percentile
	50
	67
	80
	90

	DL-AoD positioning
	12m
	16m
	29m
	42m



8.1.3 System simulations for Scenario 3 - Uma
  The simulation setting basically follow the setting for UMa FR1 as captured in TR38.855. The modified parameters for UMa are the same as those in Table 1. 
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Table 3: results for downlink methods evaluations of Scenario 3 – Uma horizontal positioning
	Percentile
	50
	67
	80
	90

	DL-AoD positioning
	31m
	43m
	73m
	130m
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