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Introduction
In RAN4#95-e meeting, link-level simulation assumptions for TUE-RX estimation were approved [1]. The updated simulation results for PRS-RSTD and TUE-RX are presented in this paper. 
Simulation assumptions and cases
In the results of Section 3, FDD duplex mode is simulated for FR1 and TDD duplex mode is simulated for FR2. 
In FR1 results, only synchronous scenario is simulated. In our view, asynchronous scenario should not have a different outcome as long as expectedRSTD and expectedRSTD-uncertainty, which defines the search window, are properly configured for the neighbor cells and the side conditions for PRS SNR is met. 
Observation 1. Symbol-aligned asynchronous scenario yields the same RSTD/TUE-RX accuracy results as long as expectedRSTD and expectedRSTD-uncertainty, which defines the search window, are properly configured for the neighbor cells and the side conditions for PRS SNR is met. 
Regarding data and CCH load in non-PRS symbols, only 100% RE utilization is simulated. In our view, this parameter is irrelevant to the simulation results in synchronous scenario or symbol-aligned asynchronous scenario.
Observation 2. Data and CCH load in non-PRS symbols play no role in RSTD/TUE-RX accuracy results in synchronous scenario or symbol-aligned asynchronous scenario.
For each comb pattern, the same number of symbols are assumed with RE arrangement per RAN1 agreement. This means 2 symbols for comb-2, 4 symbols for comb-4, and 6 symbols for comb-6. Moreover, no power boosting is assumed for different comb patterns; i.e, comb-2, comb-4, and comb-6 have the same PRS EPRE. 
Observation 3. For each comb pattern, the same number of symbols are assumed with RE arrangement per RAN1 agreement. This means 2 symbols for comb-2, 4 symbols for comb-4, and 6 symbols for comb-6. No power boosting is assumed for different comb patterns. 
Our simulation results did not show any significant dependence on comb pattern as no power boosting is assumed and there are only 3 PRS resources which remain orthogonal to each other regardless of comb pattern. So we do not present simulation results for comb-12.
Observation 4. Comb-12 is not simulated as our simulation results did not show any significant dependence on comb pattern since no power boosting is assumed and there are only 3 PRS resources which remain orthogonal to each other regardless of comb pattern.
For FR2, in addition to TDL-C (60 ns delay spread, 300 Hz), AWGN channel is also simulated. In our view, it is important to put the multipath fading channel results in perspective with the ideal AWGN channel.
Observation 5. In FR2, AWGN channel is also simulated to set the perspective for multipath fading channels. 
Finally, the results in Sections 3 and 4 are all based on samples from one PRS occasion (i.e., the PRS symbols associated with a PRS resource in one instance of TPRS). 
Observation 6. All simulation results are based on samples from one PRS occasion (the PRS symbols associated with a PRS resource in one instance of TPRS), i.e., no cross-occasion combining is considered. 
PRS-RSTD simulation results
Tables 1-3 present the simulation results for PRS-RSTD accuracy in FR1 with 15 kHz SCS, FR1 with 30 kHz SCS, and FR2 with 120 kHz SCS, respectively. Each element of the table is populated by a pair of (x,y) numbers that represent 90th-percentile of absolute RSTD error of neighbor cell 2 (x) and cell 3 (y) with respect to reference cell 1, in units of nanoseconds. For Tables 1-3, PRS-ResourceTimeGap = 1 is used.
Table 1 90th-percentile RSTD error (ns) for FDD FR1 with SCS = 15 kHz
	BW
	COMB
	REP
	Channel

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	10
	2
	1
	(62.8,56.6)
	(71.8,66.4)
	(81.2, 84.3)
	(173.5,169.4)

	
	
	2
	(56.7,57.6)
	(67.3,56.2)
	(72.0,73.5)
	(159.5,152.1)

	
	
	4
	(56.5,57.6)
	(65.4,54.4)
	(59.0,63.1)
	(160.8,152.1)

	
	
	16
	(57.4,57.6)
	(65.4,54.4)
	(52.4,58.6)
	(160.8,153.1)

	
	4
	1
	(57.1,56.5)
	(70.7,66.2)
	(80.2, 83.1)
	(171.2,169.4)

	
	
	2
	(56.5,57.6)
	(67.3,55.2)
	(72.0,74.9)
	(159.5,153.1)

	
	
	4
	(56.5,57.6)
	(67.3,54.4)
	(61.8,63.0)
	(161.9,151.9)

	
	
	16
	(57.4,57.6)
	(64.4,52.3)
	(52.4,62.1)
	(160.8,153.1)

	
	6
	1
	(62.2,56.6)
	(73.6,66.4)
	(81.7, 92.1)
	(166.6,166.7)

	
	
	2
	(56.5,54.5)
	(67.3,56.2)
	(72.0,73.5)
	(159.8,154.5)

	
	
	4
	(56.7,57.6)
	(65.4,54.3)
	(61.8,64.0)
	(159.8,153.1)

	
	
	16
	(56.5,54.0)
	(65.4,54.3)
	(52.3,59.1)
	(161.9,152.0)

	20
	2
	1
	(26.3,28.8)
	(35.0,38.1)
	(42.0,42.8)
	(130.7,136.0)

	
	
	2
	(24.6,26.0)
	(35.9,39.7)
	(34.7,35.8)
	(134.2,136.3)

	
	
	4
	(25.6,28.4)
	(35.9,39.7)
	(29.6,34.4)
	(132.9,134.2)

	
	
	16
	(25.6,28.4)
	(35.9,39.7)
	(26.3,28.4)
	(125.5,130.9)

	
	4
	1
	(26.3,28.8)
	(36.7,38.0)
	(41.1,42.9)
	(126.4,135.6)

	
	
	2
	(25.6,28.4)
	(35.9,39.7)
	(34.7,35.8)
	(134.6,136.3)

	
	
	4
	(24.6,28.4)
	(35.9,40.0)
	(29.6,34.5)
	(132.2,134.9)

	
	
	16
	(24.6,28.4)
	(35.9,39.7)
	(27.4,29.6)
	(124.4,128.9)

	
	6
	1
	(26.3,28.2)
	(35.0,38.2)
	(41.8,42.8)
	(137.6,137.6)

	
	
	2
	(24.6,26.0)
	(35.9,40.4)
	(34.7,35.8)
	(134.3,136.1)

	
	
	4
	(24.6,28.4)
	(35.9,40.4)
	(30.1,34.4)
	(132.4,134.9)

	
	
	16
	(23.6,28.4)
	(35.9,39.7)
	(27.4,29.6)
	(125.8,130.4)

	50
	2
	1
	(12.3,11.3)
	(14.7,15.7)
	(29.6,32.2)
	(143.5, 148.1)

	
	
	2
	(11.5,9.8)
	(13.0,11.8)
	(29.9,29.7)
	(134.3,136.4)

	
	
	4
	(11.5,9.8)
	(13.0,11.9)
	(28.7,26.5)
	(132.8,135.0)

	
	
	16
	(11.4,9.5)
	(13.0,11.7)
	(25.0,21.3)
	(132.0,134.3)

	
	4
	1
	(12.3,11.2)
	(14.7,15.8)
	(29.4,33.2)
	(139.9, 141.2)

	
	
	2
	(11.5,9.8)
	(13.0,11.9)
	(29.5,29.8)
	(134.1,136.3)

	
	
	4
	(11.5,9.8)
	(13.0,11.9)
	(28.7,28.5)
	(133.2,134.6)

	
	
	16
	(11.4,9.5)
	(13.0,11.7)
	(25.0,21.6)
	(132.1,134.2)

	
	6
	1
	(12.3,11.2)
	(14.7,15.7)
	(30.1,33.4)
	(141.0, 145.2)

	
	
	2
	(11.5,9.8)
	(13.2,11.8)
	(29.9,30.5)
	(134.0,136.4)

	
	
	4
	(11.5,9.8)
	(13.2,11.8)
	(28.7,27.1)
	(133.3,135.0)

	
	
	16
	(11.4,9.8)
	(11.4,11.9)
	(24.8,21.6)
	(131.4,134.3)



Table 2 90th-percentile RSTD error (ns) for FDD FR1 with SCS = 30 kHz
	BW
	COMB
	REP
	Channel

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	20
	2
	1
	(27.5,26.7)
	(40.7,41.6)
	(42.1,48.1)
	(145.1,146.3)

	
	
	2
	(26.6,25.6)
	(30.0,41.3)
	(38.2,43.6)
	(132.9,140.8)

	
	
	4
	(26.6,25.6)
	(29.9,41.0)
	(32.3,34.9)
	(131.3,140.0)

	
	
	16
	(26.6,25.6)
	(29.7,41.0)
	(27.9,27.6)
	(130.1,130.4)

	
	4
	1
	(27.8,26.7)
	(40.2,39.8)
	(46.1,49.5)
	(149.6,157.0)

	
	
	2
	(26.6,26.5)
	(29.9,41.3)
	(38.2,43.9)
	(134.7,140.4)

	
	
	4
	(26.6,25.6)
	(29.7,41.3)
	(32.7,35.7)
	(132.5,139.0)

	
	
	16
	(26.6,26.5)
	(29.7,41.4)
	(27.9,27.6)
	(130.1,132.8)

	
	6
	1
	(27.8,26.7)
	(40.2,41.6)
	(52.0,50.8)
	(150.7,154.2)

	
	
	2
	(26.6,26.5)
	(29.9,41.3)
	(39.1,43.6)
	(133.4,140.7)

	
	
	4
	(26.6,26.5)
	(29.7,41.3)
	(32.7,34.1)
	(132.5,140.0)

	
	
	16
	(26.6,25.6)
	(29.9,41.4)
	(27.4,25.9)
	(128.5,130.4)

	50
	2
	1
	(12.3,11.0)
	(12.5,13.1)
	(30.4,34.8)
	(135.1,139.2)

	
	
	2
	(12.2,9.8)
	(13.2,11.7)
	(29.0,29.3)
	(130.5,129.7)

	
	
	4
	(12.2,9.8)
	(13.2,10.9)
	(27.3,26.7)
	(130.4,129.6)

	
	
	16
	(12.0,9.8)
	(13.0,10.9)
	(23.3,23.2)
	(128.2,128.7)

	
	4
	1
	(12.3,11.0)
	(13.1,13.1)
	(30.9,34.1)
	(133.7,154.9)

	
	
	2
	(12.2,9.8)
	(13.2,10.9)
	(28.9,28.7)
	(130.6,129.6)

	
	
	4
	(12.2,9.7)
	(13.1,10.9)
	(27.8,26.7)
	(130.6,129.4)

	
	
	16
	(12.2,9.8)
	(13.1,10.9)
	(23.3,23.2)
	(128.2,128.7)

	
	6
	1
	(12.3,11.0)
	(12.5,13.1)
	(31.8,34.2)
	(128.3,152.8)

	
	
	2
	(12.2,9.8)
	(13.2,10.9)
	(29.0,28.7)
	(130.6,129.6)

	
	
	4
	(12.2,9.8)
	(13.2,10.9)
	(27.8,27.6)
	(130.5,129.6)

	
	
	16
	(12.2,9.8)
	(13.0,10.7)
	(23.5,23.8)
	(128.2,129.1)

	100
	2
	1
	(6.2,5.0)
	(9.9,10.9)
	(36.1,38.8)
	(137.2,145.6)

	
	
	2
	(6.5,6.3)
	(6.9,6.6)
	(33.3,34.2)
	(131.2,130.1)

	
	
	4
	(6.5,6.3)
	(6.9,6.6)
	(32.8,33.5)
	(130.8,130.1)

	
	
	16
	(6.5,6.3)
	(7.1,6.6)
	(34.3,33.6)
	(129.9,129.2)

	
	4
	1
	(6.2,5.0)
	(10.0,10.9)
	(43.1,46.6)
	(133.7,148.9)

	
	
	2
	(6.5,6.3)
	(6.9,6.6)
	(33.4,34.0)
	(131.4,130.1)

	
	
	4
	(6.5,6.3)
	(6.9,6.6)
	(33.2,33.6)
	(130.7,129.8)

	
	
	16
	(6.5,6.3)
	(6.9,6.6)
	(34.5,33.6)
	(130.1,129.3)

	
	6
	1
	(6.0,5.0)
	(11.0,13.1)
	(41.8,42.0)
	(134.0,138.5)

	
	
	2
	(6.5,6.3)
	(6.9,6.6)
	(34.3,34.0)
	(131.4,130.4)

	
	
	4
	(6.5,6.3)
	(6.9,6.6)
	(32.8,33.5)
	(130.8,129.9)

	
	
	16
	(6.5,6.3)
	(6.9,6.6)
	(33.3,33.5)
	(129.9,129.2)



Table 3 90th-percentile RSTD error (ns) for FR2 with SCS = 120 kHz
	BW
	COMB
	REP
	PRS SNR = (-3, -10, -10) dB
	PRS SNR = (-6, -13, -13) dB

	
	
	
	Channel
	Channel

	
	
	
	AWGN
	TDL-C
	AWGN
	TDL-C

	50
	2
	1
	(12.1,11.4)
	(33.1,31.8)
	(12.5,11.4)
	(36.8,34.7)

	
	
	2
	(12.1,11.4)
	(33.0,30.7)
	(12.1,11.4)
	(33.0,31.8)

	
	
	4
	(12.1,11.4)
	(33.3,30.7)
	(11.9,11.4)
	(33.3,31.1)

	
	
	16
	(11.6,11.2)
	(33.1,29.8)
	(11.9,11.2)
	(33.0,29.8)

	
	4
	1
	(12.1,11.3)
	(33.1,32.1)
	(12.1,11.4)
	(34.1,34.7)

	
	
	2
	(11.9,11.3)
	(33.0,31.4)
	(11.9,11.3)
	(33.0,32.3)

	
	
	4
	(11.9,11.3)
	(33.3,30.3)
	(11.9,11.3)
	(33.3,31.4)

	
	
	16
	(11.6,11.2)
	(33.1,29.8)
	(11.6,11.2)
	(32.5,29.5)

	
	6
	1
	(12.1,11.3)
	(33.1,31.8)
	(12.1,11.2)
	(35.3,34.7)

	
	
	2
	(11.9,11.2)
	(33.1,31.4)
	(12.1,11.2)
	(33.2,32.1)

	
	
	4
	(11.9,11.3)
	(33.1,31.1)
	(11.9,11.3)
	(33.0,32.1)

	
	
	16
	(11.6,11.2)
	(33.0,31.4)
	(11.6,11.2)
	(33.1,29.8)

	100
	2
	1
	(5.4,5.0)
	(23.5,26.8)
	(5.4,5.0)
	(29.6,30.4)

	
	
	2
	(5.4,5.0)
	(24.2,27.3)
	(5.4,5.0)
	(29.6,30.4)

	
	
	4
	(5.4,5.0)
	(24.1,26.9)
	(5.4,5.0)
	(29.4,29.7)

	
	
	16
	(5.4,5.0)
	(18.1,24.5)
	(5.4,5.0)
	(28.2,29.7)

	
	4
	1
	(5.4,4.9)
	(24.0,26.8)
	(5.4,5.0)
	(29.8,30.0)

	
	
	2
	(5.4,5.0)
	(24.4,27.0)
	(5.4,5.0)
	(29.6,30.2)

	
	
	4
	(5.4,4.8)
	(26.1,27.0)
	(5.4,4.8)
	(29.7,29.7)

	
	
	16
	(5.2,4.7)
	(20.6,22.7)
	(5.2,4.7)
	(29.2,30.2)

	
	6
	1
	(5.4,4.9)
	(24.4,27.0)
	(5.4,5.0)
	(30.2,30.6)

	
	
	2
	(5.4,4.8)
	(25.1,27.3)
	(5.4,4.9)
	(29.8,30.2)

	
	
	4
	(5.4,5.0)
	(24.4,27.0)
	(5.4,5.0)
	(29.4,30.3)

	
	
	16
	(5.4,4.4)
	(19.2,24.5)
	(5.4,4.4)
	(29.2,29.7)

	200
	2
	1
	(2.7,2.4)
	(14.7,15.4)
	(2.7,2.4)
	(28.3,35.6)

	
	
	2
	(2.7,2.4)
	(14.9,15.6)
	(2.7,2.6)
	(30.2,35.6)

	
	
	4
	(2.7,2.6)
	(15.0,15.4)
	(2.7,2.6)
	(28.5,35.8)

	
	
	16
	(2.7,2.4)
	(14.3,15.1)
	(2.7,2.4)
	(17.4,16.9)

	
	4
	1
	(2.7,2.3)
	(14.7,15.3)
	(2.7,2.3)
	(28.5,34.1)

	
	
	2
	(2.7,2.4)
	(15.0,15.5)
	(2.7,2.4)
	(30.0,35.8)

	
	
	4
	(2.7,2.3)
	(15.1,15.4)
	(2.7,2.3)
	(30.0,27.7)

	
	
	16
	(2.7,2.4)
	(14.5,15.2)
	(2.7,2.4)
	(26.7,16.6)

	
	6
	1
	(2.7,2.6)
	(15.1,15.5)
	(2.6,2.6)
	(28.9,33.1)

	
	
	2
	(2.7,2.4)
	(15.2,15.6)
	(2.7,2.4)
	(35.0,35.2)

	
	
	4
	(2.6,2.4)
	(15.1,15.4)
	(2.7,2.4)
	(34.1,27.7)

	
	
	16
	(2.6,2.4)
	(14.4,15.0)
	(2.6,2.4)
	(26.7,16.6)



For Tables 1-2, the side condition used for reference and neighbor cell PRS SNR was (-6, -13) dB. For Table 3, two sets of side conditions were simulated: (-6, -13) dB and (-3, -10) dB. 
Tables 4-5 show the performance for 15 kHz SCS when PRS-ResourceTimeGap is 2 and 4, respectively. Per our previous conclusions in [2], impact of PRS-ResourceTimeGap in FR2 is not studied as PRS-ResourceRepetitionFactor = 1 is adequate in FR2 and hence, gap between repetition slots do not make a difference.
Table 4 90th-percentile RSTD error (ns) for FDD FR1 with SCS = 15 kHz and PRS-ResourceTimeGap = 2
	BW
	COMB
	REP
	Channel

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	10
	2
	1
	 
	 
	 
	 

	
	
	2
	(56.5,54.5)
	(66.7,56.2)
	(66.5,66.6)
	(159.8,154.8)

	
	
	4
	(56.7,57.6)
	(63.9,54.4)
	(55.1,62.5)
	(161.9,155.4)

	
	
	16
	(56.5,57.6)
	(63.9,53.0)
	(50.3,61.8)
	(168.3,155.4)

	
	4
	1
	 
	 
	 
	 

	
	
	2
	(53.9,54.5)
	(68.1,56.2)
	(66.5,65.6)
	(161.9,153.1)

	
	
	4
	(53.9,57.6)
	(64.4,54.3)
	(57.5,62.5)
	(167.1,155.4)

	
	
	16
	(57.4,57.6)
	(65.4,54.3)
	(50.7,58.6)
	(168.3,154.8)

	
	6
	1
	 
	 
	 
	 

	
	
	2
	(56.5,54.5)
	(67.3,56.2)
	(66.5,65.8)
	(161.9,153.1)

	
	
	4
	(56.5,54.5)
	(66.7,54.4)
	(52.3,62.6)
	(167.1,154.8)

	
	
	16
	(56.5,54.0)
	(59.8,53.0)
	(50.4,61.8)
	(167.1,153.1)

	20
	2
	1
	 
	 
	 
	 

	
	
	2
	(25.6,28.4)
	(35.9,40.4)
	(33.2,34.6)
	(132.9,135.8)

	
	
	4
	(25.6,28.4)
	(34.1,39.7)
	(27.4,33.5)
	(126.8,133.3)

	
	
	16
	(24.6,28.4)
	(32.8,39.2)
	(26.3,28.4)
	(121.6,128.6)

	
	4
	1
	 
	 
	 
	 

	
	
	2
	(24.6,28.4)
	(35.9,40.0)
	(32.8,35.5)
	(132.6,135.6)

	
	
	4
	(25.6,28.4)
	(34.9,39.7)
	(28.0,34.2)
	(126.8,132.6)

	
	
	16
	(24.6,28.4)
	(33.8,38.4)
	(26.3,26.6)
	(123.0,130.4)

	
	6
	1
	 
	 
	 
	 

	
	
	2
	(24.6,26.0)
	(35.9,41.7)
	(32.8,34.9)
	(133.6,135.8)

	
	
	4
	(24.6,28.4)
	(35.9,40.4)
	(28.0,33.2)
	(130.0,132.3)

	
	
	16
	(23.3,28.4)
	(33.8,39.2)
	(25.7,28.2)
	(122.3,130.4)

	50
	2
	1
	 
	 
	 
	 

	
	
	2
	(11.5,9.8)
	(13.2,11.8)
	(28.9,28.9)
	(134.3,136.3)

	
	
	4
	(11.5,9.8)
	(13.0,11.9)
	(26.7,26.3)
	(132.8,134.5)

	
	
	16
	(11.4,9.8)
	(10.1,11.7)
	(22.6,19.8)
	(132.0,135.0)

	
	4
	1
	 
	 
	 
	 

	
	
	2
	(11.5,9.8)
	(13.2,11.8)
	(28.8,28.6)
	(134.3,136.4)

	
	
	4
	(11.4,9.8)
	(13.0,11.7)
	(26.7,26.1)
	(132.8,134.2)

	
	
	16
	(11.4,9.5)
	(9.9,11.0)
	(21.4,20.3)
	(131.1,135.0)

	
	6
	1
	 
	 
	 
	 

	
	
	2
	(11.5,9.8)
	(13.2,11.7)
	(28.9,28.9)
	(133.7,136.3)

	
	
	4
	(11.4,9.5)
	(13.2,11.7)
	(26.9,24.6)
	(132.8,134.3)

	
	
	16
	(11.4,9.5)
	(11.0,11.3)
	(22.6,20.3)
	(132.0,135.0)



Table 5 90th-percentile RSTD error (ns) for FDD FR1 with SCS = 15 kHz and PRS-ResourceTimeGap = 4
	BW
	COMB
	REP
	Channel

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	10
	2
	1
	 
	 
	 
	 

	
	
	2
	(56.5,54.5)
	(66.7,56.2)
	(70.4,69.5)
	(159.4,153.1)

	
	
	4
	(57.4,57.6)
	(65.4,53.0)
	(58.0,62.6)
	(167.1,153.1)

	
	
	16
	(58.5,58.0)
	(56.9,52.3)
	(52.4,58.6)
	(167.1,155.4)

	
	4
	1
	 
	 
	 
	 

	
	
	2
	(56.5,57.6)
	(67.3,54.4)
	(67.6,68.9)
	(159.5,153.1)

	
	
	4
	(57.4,58.0)
	(65.4,53.0)
	(58.0,62.5)
	(168.3,154.8)

	
	
	16
	(57.4,58.0)
	(56.9,50.7)
	(55.1,58.6)
	(167.1,154.8)

	
	6
	1
	 
	 
	 
	 

	
	
	2
	(56.5,54.0)
	(67.3,58.4)
	(66.8,69.6)
	(159.5,153.1)

	
	
	4
	(56.5,54.0)
	(63.9,54.4)
	(58.0,62.5)
	(161.9,153.1)

	
	
	16
	(53.9,52.1)
	(52.7,50.7)
	(52.4,54.5)
	(161.9,155.4)

	20
	2
	1
	 
	 
	 
	 

	
	
	2
	(25.6,28.4)
	(34.9,38.4)
	(31.4,34.5)
	(132.4,135.1)

	
	
	4
	(25.7,30.0)
	(33.8,38.4)
	(29.6,34.4)
	(125.9,131.8)

	
	
	16
	(25.6,30.0)
	(29.5,38.0)
	(28.1,29.6)
	(119.3,128.5)

	
	4
	1
	 
	 
	 
	 

	
	
	2
	(25.6,26.0)
	(36.3,39.7)
	(30.6,34.9)
	(127.2,134.9)

	
	
	4
	(24.6,28.4)
	(35.9,40.0)
	(28.1,34.4)
	(125.8,130.9)

	
	
	16
	(24.6,26.0)
	(29.4,36.9)
	(28.1,28.4)
	(116.0,128.6)

	
	6
	1
	 
	 
	 
	 

	
	
	2
	(24.6,26.0)
	(35.9,41.8)
	(33.2,34.6)
	(130.0,134.9)

	
	
	4
	(25.6,28.4)
	(36.3,40.4)
	(30.1,34.4)
	(125.8,131.8)

	
	
	16
	(24.6,28.4)
	(29.4,36.9)
	(28.1,29.6)
	(114.1,128.9)

	50
	2
	1
	 
	 
	 
	 

	
	
	2
	(11.5,9.8)
	(13.0,11.9)
	(28.8,28.3)
	(132.8,135.6)

	
	
	4
	(11.5,9.8)
	(13.0,11.9)
	(28.3,24.4)
	(132.8,134.2)

	
	
	16
	(11.4,9.5)
	(9.5,11.7)
	(23.0,20.4)
	(132.1,134.6)

	
	4
	1
	 
	 
	 
	 

	
	
	2
	(11.4,9.8)
	(13.0,11.7)
	(28.9,28.3)
	(132.8,134.2)

	
	
	4
	(11.4,9.8)
	(11.4,11.3)
	(27.4,23.2)
	(132.8,133.8)

	
	
	16
	(11.4,9.8)
	(9.5,11.3)
	(23.2,20.5)
	(132.1,134.6)

	
	6
	1
	 
	 
	 
	 

	
	
	2
	(11.5,9.9)
	(13.0,11.9)
	(28.8,27.6)
	(133.3,134.2)

	
	
	4
	(11.5,9.8)
	(13.0,11.9)
	(25.9,23.0)
	(132.1,133.8)

	
	
	16
	(11.4,9.8)
	(9.5,11.0)
	(23.7,22.2)
	(132.0,134.6)



TUE-RX simulation results
Tables 6-8 present results on the TUE-RX estimation error for 15, 30, and 120 kHz SCS, respectively. Each element of the table is populated by a pair of (x,y) numbers that represent 90th-percentile of absolute TUE-RX  error of reference cell (x) and max of 90th-percentile between cells 2 and 3 (y), in units of nanoseconds.
Table 6 TUE-RX estimation error for FDD FR1 with SCS = 15 kHz and PRS-ResourceTimeGap = 1
	BW
	COMB
	REP
	Channel

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	10
	2
	1
	(40.5,40.8)
	(64.4,67.8)
	(129.4,135.7)
	(221.2,225.0)

	
	
	2
	(40.4,40.8)
	(64.4,66.7)
	(81.6,84.8)
	(220.8,223.1)

	
	
	4
	(40.4,40.8)
	(64.4,64.8)
	(74.0,70.6)
	(217.8,219.9)

	
	
	16
	(40.4,40.8)
	(64.4,64.3)
	(67.9,67.4)
	(215.8,219.5)

	
	4
	1
	(40.5,40.8)
	(64.4,68.6)
	(129.4,131.2)
	(221.2,225.0)

	
	
	2
	(40.4,40.8)
	(64.4,66.7)
	(80.6,84.7)
	(220.8,221.6)

	
	
	4
	(40.4,40.8)
	(64.4,66.7)
	(71.7,70.6)
	(217.8,220.2)

	
	
	16
	(40.4,40.8)
	(65.8,64.8)
	(67.5,67.4)
	(215.8,219.3)

	
	6
	1
	(40.5,40.8)
	(64.4,67.8)
	(126.7,131.3)
	(221.2,225.4)

	
	
	2
	(40.5,40.8)
	(64.4,66.7)
	(82.0,84.7)
	(220.6,223.4)

	
	
	4
	(40.5,40.8)
	(64.4,64.8)
	(74.0,70.6)
	(217.8,220.2)

	
	
	16
	(40.5,41.6)
	(64.4,64.8)
	(67.9,67.6)
	(217.8,219.3)

	20
	2
	1
	(19.6,19.6)
	(40.8,41.8)
	(53.2,55.4)
	(202.8,204.1)

	
	
	2
	(19.6,20.0)
	(40.8,41.1)
	(47.3,48.2)
	(203.6,201.9)

	
	
	4
	(19.6,20.0)
	(40.5,41.1)
	(44.9,45.9)
	(201.2,201.1)

	
	
	16
	(19.6,19.6)
	(39.4,40.6)
	(43.3,45.1)
	(197.9,198.3)

	
	4
	1
	(19.6,19.6)
	(40.8,41.8)
	(52.6,55.4)
	(203.2,204.7)

	
	
	2
	(19.6,19.6)
	(40.5,41.1)
	(47.1,48.2)
	(202.8,202.1)

	
	
	4
	(19.6,19.6)
	(40.5,41.1)
	(44.9,46.1)
	(201.2,200.4)

	
	
	16
	(19.7,20.0)
	(39.4,40.6)
	(43.3,45.1)
	(198.0,198.2)

	
	6
	1
	(19.6,19.6)
	(40.8,41.8)
	(52.6,54.8)
	(203.2,205.0)

	
	
	2
	(19.6,20.0)
	(40.8,41.4)
	(46.8,48.2)
	(202.8,202.1)

	
	
	4
	(19.6,19.6)
	(40.5,41.1)
	(44.9,46.1)
	(201.2,201.1)

	
	
	16
	(19.6,19.6)
	(40.5,40.3)
	(43.3,45.1)
	(198.0,198.2)

	50
	2
	1
	(8.1,7.7)
	(22.0,23.9)
	(38.7,41.1)
	(191.2,198.1)

	
	
	2
	(8.1,7.7)
	(22.0,23.9)
	(36.9,40.1)
	(192.8,198.0)

	
	
	4
	(8.1,7.7)
	(22.0,23.9)
	(36.7,39.0)
	(189.5,197.8)

	
	
	16
	(8.1,7.7)
	(22.0,23.7)
	(36.7,38.0)
	(74.2,196.9)

	
	4
	1
	(8.1,7.7)
	(22.0,23.9)
	(39.0,41.3)
	(191.2,198.2)

	
	
	2
	(8.1,7.7)
	(22.0,23.9)
	(36.9,40.1)
	(193.2,198.0)

	
	
	4
	(8.1,7.7)
	(22.0,23.8)
	(36.7,39.0)
	(189.8,197.7)

	
	
	16
	(8.1,7.7)
	(22.0,23.7)
	(36.7,38.5)
	(74.2,196.9)

	
	6
	1
	(8.1,7.7)
	(22.1,23.9)
	(38.7,41.6)
	(191.2,198.2)

	
	
	2
	(8.1,7.7)
	(22.1,23.9)
	(36.9,40.3)
	(193.2,198.0)

	
	
	4
	(8.1,7.7)
	(22.0,23.9)
	(36.7,38.9)
	(190.2,197.8)

	
	
	16
	(8.1,7.7)
	(22.0,23.7)
	(36.7,38.3)
	(74.2,196.9)



Table 7 TUE-RX estimation error for FDD FR1 with SCS = 30 kHz and PRS-ResourceTimeGap = 1
	BW
	COMB
	REP
	Channel

	
	
	
	AWGN
	TDL-A
	TDL-B
	TDL-C

	20
	2
	1
	(18.6,19.1)
	(42.4,43.0)
	(57.3,59.9)
	(200.4,207.4)

	
	
	2
	(18.6,19.1)
	(41.7,40.6)
	(55.8,54.1)
	(200.3,203.5)

	
	
	4
	(18.6,19.1)
	(41.7,40.2)
	(49.2,50.3)
	(200.3,202.7)

	
	
	16
	(18.6,19.1)
	(40.2,40.2)
	(46.2,46.1)
	(197.7,198.9)

	
	4
	1
	(18.6,19.5)
	(41.7,43.0)
	(56.7,60.3)
	(200.4,207.5)

	
	
	2
	(18.6,19.5)
	(41.6,40.3)
	(55.8,55.1)
	(200.4,203.8)

	
	
	4
	(18.6,19.5)
	(41.6,40.2)
	(49.4,51.3)
	(199.9,203.1)

	
	
	16
	(18.6,19.7)
	(39.3,40.2)
	(45.5,44.9)
	(197.5,198.9)

	
	6
	1
	(18.6,19.5)
	(42.4,42.9)
	(57.3,62.0)
	(200.4,208.2)

	
	
	2
	(18.6,19.5)
	(41.6,40.6)
	(55.8,54.6)
	(200.3,203.7)

	
	
	4
	(18.6,19.5)
	(41.7,40.2)
	(49.2,50.3)
	(200.3,202.7)

	
	
	16
	(18.6,19.5)
	(41.6,40.2)
	(45.5,44.8)
	(197.7,199.3)

	50
	2
	1
	(7.6,8.1)
	(22.4,23.4)
	(40.7,41.2)
	(196.1,197.9)

	
	
	2
	(7.6,8.1)
	(22.4,23.2)
	(40.5,40.2)
	(196.2,197.7)

	
	
	4
	(7.6,8.5)
	(22.4,23.2)
	(38.3,39.3)
	(196.4,197.7)

	
	
	16
	(7.6,8.1)
	(22.4,23.1)
	(37.9,37.6)
	(196.4,197.1)

	
	4
	1
	(7.6,8.1)
	(22.4,23.4)
	(40.5,42.1)
	(196.1,197.9)

	
	
	2
	(7.6,8.1)
	(22.4,23.2)
	(40.5,40.5)
	(196.2,197.7)

	
	
	4
	(7.6,8.1)
	(22.4,23.2)
	(38.3,39.5)
	(196.4,197.7)

	
	
	16
	(7.6,8.1)
	(22.4,23.1)
	(38.1,38.2)
	(196.4,197.4)

	
	6
	1
	(7.6,8.1)
	(22.4,23.4)
	(40.7,41.5)
	(196.1,197.9)

	
	
	2
	(7.6,8.1)
	(22.4,23.2)
	(40.5,40.0)
	(196.2,197.7)

	
	
	4
	(7.6,8.1)
	(22.4,23.2)
	(38.3,39.4)
	(196.4,197.7)

	
	
	16
	(7.6,8.5)
	(22.4,23.1)
	(38.1,37.6)
	(196.2,197.4)

	100
	2
	1
	(3.9,3.9)
	(18.9,18.5)
	(34.4,37.3)
	(190.5,195.5)

	
	
	2
	(3.9,4.0)
	(18.9,18.5)
	(34.9,37.1)
	(191.8,195.4)

	
	
	4
	(3.9,4.0)
	(18.7,18.5)
	(35.0,36.9)
	(191.1,195.4)

	
	
	16
	(3.9,4.0)
	(18.7,18.5)
	(35.0,36.9)
	(70.2,194.1)

	
	4
	1
	(3.9,3.9)
	(18.9,18.5)
	(34.4,37.3)
	(190.3,195.5)

	
	
	2
	(3.9,4.0)
	(18.9,18.5)
	(35.0,37.2)
	(191.7,195.5)

	
	
	4
	(3.9,4.0)
	(18.7,18.5)
	(35.1,37.0)
	(191.0,195.0)

	
	
	16
	(3.9,4.1)
	(18.7,18.5)
	(35.3,36.9)
	(70.3,194.2)

	
	6
	1
	(3.9,3.9)
	(18.9,18.5)
	(34.5,37.3)
	(190.4,195.4)

	
	
	2
	(3.9,3.9)
	(18.9,18.5)
	(34.9,37.2)
	(191.6,195.4)

	
	
	4
	(3.9,4.0)
	(18.7,18.5)
	(35.3,36.9)
	(190.7,195.0)

	
	
	16
	(3.9,4.1)
	(18.7,18.4)
	(35.3,36.7)
	(70.3,194.2)




Table 8 TUE-RX estimation error for TDD FR2 with SCS = 120 kHz and PRS-ResourceTimeGap = 1
	BW
	COMB
	REP
	(-3, -10, -10)
	(-6, -13, -13)

	
	
	
	Channel
	Channel

	
	
	
	AWGN
	TDL-C
	AWGN
	TDL-C

	50
	2
	1
	(9.1, 9.8)
	(44.4, 44.3)
	(9.1, 10.0)
	(44.4, 122.0)

	
	4
	1
	(9.1, 10.0)
	(44.4, 45.7)
	(9.1, 10.0)
	(44.6, 106.5)

	
	6
	1
	(9.1, 9.8)
	(44.4, 44.3)
	(9.1, 9.9)
	(44.4, 112.5)

	100
	2
	1
	(4.2, 4.7)
	(40.2, 40.7)
	(4.2, 4.7)
	(40.4, 42.2)

	
	4
	1
	(4.2, 4.7)
	(40.1, 40.6)
	(4.2, 4.7)
	(40.4, 42.2)

	
	6
	1
	(4.2, 4.7)
	(40.0, 40.5)
	(4.2, 4.7)
	(40.4, 42.2)

	200
	2
	1
	(2.1, 2.2)
	(37.5, 39.8)
	(2.1, 2.2)
	(39.7, 39.7)

	
	4
	1
	(2.1, 2.2)
	(37.5, 39.7)
	(2.1, 2.2)
	(39.7, 39.7)

	
	6
	1
	(2.1, 2.2)
	(37.5, 39.7)
	(2.1, 2.2)
	(39.7, 39.9)



Observations from simulation results
The following observations can be made based on the PRS-RSTD simulation results in Tables 1-3:
· For both FR1 and FR2, the RSTD accuracy results in AWGN channel closely follows the inverse relationship to PRS BW as expected. Moreover, increasing PRS-ResourceRepetitionFactor has no impact on RSTD accuracy.
· In FR1, the RSTD accuracy results for TDL-C channel are considerably worse than other multipath fading channels. This is predominantly due to 300ns delay spread of the channel model and the presence of a line-of-sight (LOS) path that is much weaker than the non-line-of-sight (NLOS) path. This channel is particularly hard for positioning. In our view, RSTD accuracy results for this channel model should not be considered for defining the minimum requirements.
·  For both FR1 and FR2, different comb patterns yield similar RSTD accuracy results. This is due to orthogonal assumption of three cells in the simulations. With no interference, as long as the side conditions remain the same for different comb patterns, the RSTD accuracy results are consistently the same.
· In FR1, the impact of PRS-ResourceRepetitionFactor is as follows:
· For PRS BW of 10 MHz, increasing PRS-ResourceRepetitionFactor to up to 4 improves performance noticeably. The additional improvement from PRS-ResourceRepetitionFactor = 16 does not justify the added overhead.
· For PRS BW of 20 and 50 MHz, increasing PRS-ResourceRepetitionFactor to up to 2 improves performance noticeably. PRS-ResourceRepetitionFactor = 4 only marginally improves RSTD accuracy for some channels (TDL-B). The additional improvement from PRS-ResourceRepetitionFactor = 16 does not justify the added overhead.
· For PRS BW of 100 MHz, PRS-ResourceRepetitionFactor = 1 and PRS-ResourceRepetitionFactor > 1 yield the same accuracy results.
· In FR2, PRS-ResourceRepetitionFactor = 1 and PRS-ResourceRepetitionFactor > 1 yield the same accuracy results. This means that one resource repetition is sufficient for RSTD estimation. Extra resource repetitions can be used for UE Rx beam sweeping.
· In FR2 and for the TDL-C channel model, the side condition of (-3, -10, -10) dB shows noticeable improvement in RSTD estimation compared to the side of condition of (-6, -13, -13) dB.

Observation 7. Summary of the observations from simulation results in Tables 1-3 are as follows:
· In AWGN channel, the RSTD accuracy results closely follow the inverse relationship with PRS BW as expected. Increasing PRS-ResourceRepetitionFactor has no impact on RSTD accuracy.
· In FR1, TDL-C has a strong NLOS path appearing later than LOS path which skews the RSTD estimation results considerably. 
· Different comb patterns yield similar accuracy results due to orthogonality of the three cells.
· In FR1, PRS-ResourceRepetitionFactor of 4, 2, and 1 for 10 MHz, 20/50 MHz, and ≥100 MHz, respectively, are good options.
· In FR2, PRS-ResourceRepetitionFactor = 1 is sufficient.
· In FR2, side conditions of (-3, -10, -10) dB shows a noticeable improvement in performance compared to (-6, -13, -13) dB.

From the results in Tables 4-5, it can be observed that:
Observation 8.  On the impact of PRS-ResourceTimeGap :
· PRS-ResourceTimeGap = 2 improves the performance in high doppler channels (TDL-B) compared to PRS-ResourceTimeGap = 1. 
· PRS-ResourceTimeGap = 4 does not improve RSTD estimation accuracy compared to PRS-ResourceTimeGap = 2.
· TDL-C channel is insensitive to PRS-ResourceTimeGap due to anomaly of NLOS condition.
 
All of these observations hold for TUE-RX simulation results as well. Additionally, from the results in Tables 6-8, the following observations can be made:
In AWGN channel, TUE-RX estimation error of each configuration is smaller than the RSTD estimation error of the same configuration by a factor of approximately . In RSTD estimation, the variance of estimation error from reference and neighbour cell are added compared to TUE-RX estimation.
On the other hand, in multipath fading channels, RSTD estimation error for each configuration is consistently smaller compared to TUE-RX estimation error of the same configuration. In multipath fading channel, TUE-RX estimation error increases due to detecting a later path as the earliest arrival path. As same channel model is assumed for both reference and neighbour cells, such errors share a common component which is cancelled out in RSTD estimation thereby improving RSTD estimation error.
Observation 9. TUE-RX estimation error in baseband (i.e., excluding Rx-Tx calibration error) is:
· Smaller than RSTD estimation error by a factor of approximately  in AWGN channel due to addition of estimation variance from reference and neighbour cells in RSTD estimation
· Larger than RSTD estimation error in multipath fading channel due to cancellation of common error components from detecting a later path as the earliest arrival path in RSTD estimation

Moreover, it is reiterated that 
Observation 10. Two factors impact the accuracy requirements of gNB/UE Rx-Tx time difference measurement:
· TUE-RX estimation error from DL PRS (for UE) 
· Rx-Tx calibration error

The results in Tables 1-8 only consider baseband errors.
Based on these observations, the followings are proposed. 
In [3], we presented the system-level simulation results for PRS SNR side conditions and proposed 0 dB SNR for PRS resource of reference cell and -10 dB SNR for PRS resource of neighbor cells in FR2. There were results from other companies that also agreed with our observations. For instance, in [4], several scenarios in FR2 were simulated all resulting in higher than 0 dB SNR for the first strongest cell and larger than -10 dB SNR for neighbor cells in case more than one neighbor cell with possibility of detection were found. Table 3 also shows a noticeable difference between the two side conditions that were simulated. While reference cell SNR side condition of 0 or -3 dB will not make a material difference, the neighbor cell SNR side condition of -10 dB improves the results. As such, it is proposed to use -10 dB SNR for side condition of neighbor cell and -3 dB SNR for side condition of reference cell in FR2. 
Proposal 1. For FR2, the side condition for PRS SNR of reference cell to be -3 dB and the side condition for PRS SNR of neighbor cells to be -10 dB.
Since TDL-C channel model in FR1 is an outlier and skewing the RSTD estimation results, it is proposed not to consider it in defining FR1 accuracy requirements.
Proposal 2. Exclude TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing difference accuracy requirements.
Given the insensitivity of RSTD and TUE-RX  accuracy results to comb pattern, it is proposed to define the same requirement for different comb patterns when other configurations are the same.
Proposal 3. RSTD and UE Rx-Tx time difference accuracy requirements to be agnostic of comb patterns. 
Based on the comparison of results in Tables 1-3, the role of PRS-ResourceRepetitionFactor is different in FR1 and FR2. While in FR1 with PRS BW of 50 MHz, PRS-ResourceRepetitionFactor = 2 is a good choice, in FR2 PRS-ResourceRepetitionFactor = 1 is sufficient for the same PRS BW. As such, it is proposed to define separate requirements for FR1 and FR2.
Proposal 4. Define separate sets of RSTD and UE Rx-Tx time difference requirements for FR1 and FR2. 
The required number of repetitions for a configured comb pattern can include both in-slot repetitions and cross-slot repetitions. By in-slot repetition, we refer to DL-PRS-NumSymbols which can be equal to or greater than DL-PRS-CombSizeN. For instance, to achieve a repetition factor of 4 for DL PRS resource of comb size 2, any of the following can be configured:
· DL-PRS-NumSymbols = 8, which means all repetitions of the comb pattern occur within a single slot
· DL-PRS-NumSymbols = 4 and DL-PRS-ResourceRepetitionFactor = 2, which means half of the required repetition is in-slot and the other half is cross-slot
· DL-PRS-NumSymbols = 2 and DL-PRS-ResourceRepetitionFactor = 4, which means all repetitions of the comb pattern occur cross-slot

We note that the link-level simulation assumptions agreed for both RSTD and UE Rx-Tx time difference measurements did not make any explicit assumptions on DL-PRS-NumSymbols so the required number of repetitions for any particular PRS BW and FR can be distributed between in-slot and cross-slot in any way. 
The accuracy requirements for RSTD and UE Rx-Tx time difference should be a function of total repetitions (combined in-slot and cross-slot repetitions) where total repetition is defined as:
PRS_TotalRepetition = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) / DL-PRS-CombSizeN
Proposal 5. RAN4 to define RSTD and UE Rx-Tx time difference accuracy requirements as a function of PRS BW and PRS-TotalRepetition as defined below:
PRS_TotalRepetition = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) / DL-PRS-CombSizeN
Possible structure of accuracy requirements for RSTD and UE Rx-Tx time difference is shown below:
	Accuracy
	PRS BW
	PRS-TotalRepetition

	± [X]
	≥ [10] MHz
	≥ [4]

	± [Y]
	≥ [20] MHz
	≥ [2]

	….
	…
	….

	± [Z]
	[100] MHz
	≥ [1]


PRS-RSRP
For each of the scenarios in Section 3, a CDF of PRS-RSRP was derived. However, these CDF’s correspond to absolute PRS-RSRP estimation accuracy and, in our opinion, there is still no clear use case for absolute PRS-RSRP value in any of the positioning methods approved for R16 positioning WI. As reiterated in [5], for positioning methods such as DL-AoD, only relative or differential PRS-RSRP is of value and in DL-TDOA or multi-RTT techniques, PRS-RSRP can be used as weighting factor on measurements from different PRS resource which still does not justify the need for absolute accuracy requirements. RAN4 should discuss how to define relative/differential PRS-RSRP accuracy requirements. We have not included any results related to absolute PRS-RSRP accuracy in this paper. 
Observation 11. There is still no clear use case for absolute PRS-RSRP value in any of the positioning methods approved for R16 positioning WI. The use cases of PRS-RSRP in DL-AoD, DL-TDOA, and multi-RTT all rely on relative/differential PRS-RSRP. RAN4 should discuss how to define relative/differential PRS-RSRP accuracy requirements. 
Conclusions
Observation 1. Symbol-aligned asynchronous scenario yields the same RSTD/TUE-RX accuracy results as long as expectedRSTD and expectedRSTD-uncertainty, which defines the search window, are properly configured for the neighbor cells and the side conditions for PRS SNR is met. 
Observation 2. Data and CCH load in non-PRS symbols play no role in RSTD/TUE-RX accuracy results in synchronous scenario or symbol-aligned asynchronous scenario.
Observation 3. For each comb pattern, the same number of symbols are assumed with RE arrangement per RAN1 agreement. This means 2 symbols for comb-2, 4 symbols for comb-4, and 6 symbols for comb-6. No power boosting is assumed for different comb patterns. 
Observation 4. Comb-12 is not simulated as our simulation results did not show any significant dependence on comb pattern since no power boosting is assumed and there are only 3 PRS resources which remain orthogonal to each other regardless of comb pattern.
Observation 5. In FR2, AWGN channel is also simulated to set the perspective for multipath fading channels. 
Observation 6. All simulation results are based on samples from one PRS occasion (the PRS symbols associated with a PRS resource in one instance of TPRS), i.e., no cross-occasion combining is considered. 
Observation 7. Summary of the observations from simulation results in Tables 1-3 are as follows:
· In AWGN channel, the RSTD accuracy results closely follow the inverse relationship with PRS BW as expected. Increasing PRS-ResourceRepetitionFactor has no impact on RSTD accuracy.
· In FR1, TDL-C has a strong NLOS path appearing later than LOS path which skews the RSTD estimation results considerably. 
· Different comb patterns yield similar accuracy results due to orthogonality of the three cells.
· In FR1, PRS-ResourceRepetitionFactor of 4, 2, and 1 for 10 MHz, 20/50 MHz, and ≥100 MHz, respectively, are good options.
· In FR2, PRS-ResourceRepetitionFactor = 1 is sufficient.
· In FR2, side conditions of (-3, -10, -10) dB shows a noticeable improvement in performance compared to (-6, -13, -13) dB.

Observation 8.  On the impact of PRS-ResourceTimeGap :
· PRS-ResourceTimeGap = 2 improves the performance in high doppler channels (TDL-B) compared to PRS-ResourceTimeGap = 1. 
· PRS-ResourceTimeGap = 4 does not improve RSTD estimation accuracy compared to PRS-ResourceTimeGap = 2.
· TDL-C channel is insensitive to PRS-ResourceTimeGap due to anomaly of NLOS condition.
 
Observation 9. TUE-RX estimation error in baseband (i.e., excluding Rx-Tx calibration error) is:
· Smaller than RSTD estimation error by a factor of approximately  in AWGN channel due to addition of estimation variance from reference and neighbour cells in RSTD estimation
· Larger than RSTD estimation error in multipath fading channel due to cancellation of common error components from detecting a later path as the earliest arrival path in RSTD estimation

Observation 10. Two factors impact the accuracy requirements of gNB/UE Rx-Tx time difference measurement:
· TUE-RX estimation error from DL PRS (for UE) 
· Rx-Tx calibration error

Proposal 1. For FR2, the side condition for PRS SNR of reference cell to be -3 dB and the side condition for PRS SNR of neighbor cells to be -10 dB.
Proposal 2. Exclude TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing difference accuracy requirements.
Proposal 3. RSTD and UE Rx-Tx time difference accuracy requirements to be agnostic of comb patterns. 
Proposal 4. Define separate sets of RSTD and UE Rx-Tx time difference requirements for FR1 and FR2. 
Proposal 5. RAN4 to define RSTD and UE Rx-Tx time difference accuracy requirements as a function of PRS BW and PRS-TotalRepetition as defined below:
PRS_TotalRepetition = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) / DL-PRS-CombSizeN
Observation 11. There is still no clear use case for absolute PRS-RSRP value in any of the positioning methods approved for R16 positioning WI. The use cases of PRS-RSRP in DL-AoD, DL-TDOA, and multi-RTT all rely on relative/differential PRS-RSRP. RAN4 should discuss how to define relative/differential PRS-RSRP accuracy requirements. 
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