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Introduction
In [1-2] we have provided simulation results for RSTD and PRS-RSRP measurement performance based on simulation assumption [3]. In RAN4#95-e, some companies raised another PRS parameters that may impact the performance, i.e. the symbol number of a PRS resource within a slot.
In this paper, we will provide further simulation results for RSTD and PRS-RSRP measurement performance where the impact of symbol number of PRS resource is investigated.
Discussion
0. Simulation assumption
In [3], the PRS parameters for simulation are listed in Table 1.
Table 1: PRS transmission configuration parameters from [3]
	Parameter
	Value

	Number of transmit PRS antennas
	1

	Cell ID, TRP ID, PRS Resource Set ID
	Selected to ensure non-overlapping PRS REs in frequency

	Number of DL PRS Resource sets for a positioning fix
	1 (including all PRS resource repetitions)

	PRS transmission bandwidth (in PRBs) - full carrier BW

	· 15 kHz: 
· 52 (10MHz), 104 (20MHz), 268 (50MHz)
· 30 kHz: 
· 48 (20MHz),132 (50MHz), 272 (100MHz)
	· 120 kHz:
· 32(50MHz),64(100MHz), 128 (200MHz)

	Comb
	Comb-4, comb-6, comb-2 (with muting), comb-12

	DL-PRS-ResourceRepetitionFactor
	1, 2, 4, 16

	PRS-ResourceTimeGap
	1, 2, 4
	1, 8, 16

	PRS muting
	No muting (comb-4, comb-6, comb-12), muting (comb-2)

	Power boosting
	No power boosting

	ExpectedRSTD-Uncertainty
	5 us (15 kHz), 2.5 us (30 kHz), 0.625 us (120 kHz)


According to RAN1, the symbol length of a PRS resource within a slot is configurable with parameter dl-PRS-NumSymbols, and can be 
· {2,4,6,12} symbols for comb-2
· {4,12} symbols for comb-4 
· {6,12} symbols for comb-6
· {12} symbols for comb-12 
The number of symbols per resource within a slot is not specified in [3], but in the simulations we have used the smallest value per comb size, which is marked in red. In RAN4#95-e, some companies suggested that the number of resource repetitions within a slot, which is calculated as the number of PRS symbols per slot divided by the resource comb size, also impacts the measurement performance. 
Therefore, we conducted further simulations to study the performance impact. The simulations are based on a subset of configurations as highlighted in Table 1. Two symbol lengths are simulated, where the resource is not repeated (symbol length = 2) or repeated six times (symbols length = 12) within a slot.
Simulation results for RSTD
The simulation results for RSTD are shown in Table 2.
Table 2: RSTD accuracy with different symbol lengths
	RB number
	Comb size
	Symbol length
	Channel

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	
	
	
	Cell2
	Cell3
	Cell2
	Cell3
	Cell2
	Cell3
	Cell2
	Cell3

	52
	2
	2
	58.70 
	89.18
	152.38
	143.29
	223.29
	210.15
	396.25
	379.29

	
	
	12
	84.81
	90.88
	104.24
	104.16
	184.65
	166.02
	318.04
	320.43

	104
	2
	2
	43.42
	41.98
	76.40
	67.75
	98.62
	103.21
	288.15
	291.03

	
	
	12
	41.16
	43.74
	67.12
	69.96
	99.52
	102.88
	288.46
	278.52

	268
	2
	2
	21.74
	21.20
	22.20
	22.57
	63.45
	66.73
	268.08
	267.68

	
	
	12
	22.55
	22.28
	22.25
	22.07
	65.45
	64.57
	266.09
	265.28


Comparing the results in Table 2 and in Table 1 of [1], it can be seen that the impact of resource repetition within a slot is similar to that of repetition on slot level. The resource repetition improves the performance for small RB number and fading channel.
Observation 1: The impact of resource repetition within a slot on RSTD performance is similar to that of repetition on slot level.
Simulation results for PRS-RSRP
The simulation results for PRS-RSRP are shown in Table 3.
Table 3: PRS-RSRP relative accuracy with different symbol lengths
	RB num
	Comb
	Symbol length
	Channel 

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	
	
	
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3
	Cell1
	Cell2
	Cell3

	52
	2
	2
	1.7
	6.3
	6.6
	2.3
	8.8
	8.6
	2.2
	7.0
	8.5
	2.1
	7.6
	6.5

	
	
	12
	0.8
	2.6
	2.7
	1.0
	3.9
	3.9
	0.9
	3.0
	3.2
	0.9
	3.1
	3.1

	104
	2
	2
	1.2
	4.4
	4.3
	1.4
	5.9
	5.2
	1.5
	5.4
	5.2
	1.6
	5.3
	5.4

	
	
	12
	0.5
	2.0
	2.0
	0.6
	2.3
	2.4
	0.7
	2.3
	2.3
	0.6
	2.3
	2.2

	268
	2
	2
	0.8
	2.8
	2.9
	1.0
	3.8
	3.5
	0.9
	3.3
	3.0
	0.9
	3.3
	3.3

	
	
	12
	0.3
	1.2
	1.3
	0.4
	1.6
	1.7
	0.4
	1.4
	1.4
	0.4
	1.5
	1.5


Comparing the results in Table 3 and in Table 1 of [2], it can be seen that the impact of resource repetition within a slot is similar to that of repetition on slot level. The resource repetition improves the performance for all cases and the gain is more significant in small RB number.
Observation 2: The impact of resource repetition within a slot on PRS-RSRP performance is similar to that of repetition on slot level.
Conclusions
In this paper we provided further simulation results for RSTD and PRS-RSRP measurement performance where the impact of symbol number of PRS resource is investigated.
Observation 1: The impact of resource repetition within a slot on RSTD performance is similar to that of repetition on slot level.
Observation 2: The impact of resource repetition within a slot on PRS-RSRP performance is similar to that of repetition on slot level.
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