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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
As discussed in RAN4#99-e, further data points were found to be crucial to be able to define the gNB Rx-Tx measurement accuracy requirements, as depicted in the last meetings way forward [1]. Those additional data points are found to be the lowest possible RB allocation per bandwidth group that can be configured. To ensure that the worst case is being addressed properly the corner cases, i.e. lowest possible number of RBs per agreed RB bandwidth range were simulated and are taken into account when defining gNB Rx-Tx measurement accuracy requirements.
Furthermore, comparing companies’ results for each configuration, the obtained accuracy figures from simulation still can vary to a degree of high standard deviation, therefore an additional step guaranteeing margin after averaging the accuracy figures is proposed to take into account any possible high standard deviation across companies’ results.
Discussion gNB Rx-Tx time difference analysis
After identifying missing simulation data points from [1], the simulations carried out resulted in measurement accuracy figures depicted in Table 1. Those results are within the expected range of previous results addressing the RB bandwidth range for which the accuracy figures would have been implemented, only differing a few Tc, if any.
[bookmark: _Ref71190489]Table 1 Additional data points of simulated gNB TOA accuracy for low threshold of band width range accuracy
	FR
	BW (MHz)
	SCS (kHz)
	SRS BW (RB)
	FFT size
	Sampling rate (Tc)
	UL-SRS-NumSymbols
	UL-SRS-CombSizeN
	Accuracy @ 90% (Tc), SINR >= -13dB
	Accuracy @ 90% (Tc), SINR >=  +3dB

	FR1
	10
	15
	44
	1024
	128
	1
	2
	66
	58

	FR1
	20
	15
	88
	2048
	64
	1
	2
	33
	30

	FR1
	50
	15
	176
	4096
	32
	1
	2
	15
	15

	FR1
	50
	30
	88
	2048
	32
	1
	2
	15
	15

	FR1
	100
	30
	176
	4096
	16
	1
	2
	8
	7

	FR1
	100
	60
	88
	2048
	16
	1
	2
	9
	8

	FR2
	200
	60
	176
	4096
	8
	1
	2
	5
	4

	FR2
	100
	120
	44
	1024
	16
	1
	2
	10
	8

	FR2
	200
	120
	88
	2048
	8
	1
	2
	5
	4



Therefore, it is proposed to take into account these simulation results for defining the gNB Rx-Tx measurement accuracy requirements for agreed bandwidth ranges, where new simulation data can depict accuracy for the lower bound threshold of said bandwidth range. The accuracy values itself will be treated accordingly, by taking the average of companies’ results per SRS configuration and add margin accordingly dependend on the standard deviation across companies’ results.
Take into account new data points from simulation results for lowest RB number of bandwidth group to define gNB Rx-Tx measurement accuracy requirements
When analyzing previous meetings contribution regarding simulation results, it can be derived that for some SRS configurations the standard deviation of the simulation results across companies’ is mostly in the range of few Tc. However, to take those uncertainties into account and provide measurement accuracy requirement figures that incorporate such differences, a further step after taking the average of companies’ simulation results can be considered necessary. While adding the plain standard deviation value on top of the average as margin in some cases would result in a worse accuracy requirement than each individual simulation result accuracy before averaging, it is proposed to add half the standard deviation, rounded up to the next higher integer. Very huge standard deviations have been addressed in the course of the last meetings in such a way that there will be no accuracy requirements defined, e.g. for 24RB and Ês/Iot ≥ -13, therefore the proposal of adding half standard deviation rounded to the next integer seems a viable solution to address the issue.
Add half of standard deviation rounded to the next integer as additional margin
Following the discussion from above, one can apply the proposals to the values in the accuracy requirements table. For bandwidth ranges where new RB values have been simulated, it is marked as in brackets, since the collection of all companies’ results will be addressed in RAN#100-e. Furthermore, where the simulation was already carried out for the lowest RB number for said bandwidth range, the method of adding half the standard deviation rounded up to the next integer was applied. This results in the following tables which are also incorporated in [2]

Table 13.2.2.2-1: gNB Rx-Tx time difference absolute accuracy in FR1 for gNB type 1-C, 1-H and 1-O
	Accuracy
	SRS Ês/Iot
	SCS
	SRS bandwidth range

	Unit: Tc
	Unit: dB
	Unit: kHz
	Unit: RB

	[66]
	≥ -13
	15
	 44 ≤ BW ≤ 84

	[33]
	
	
	 88 ≤ BW ≤ 168

	[15]
	
	
	176 ≤ BW

	122
	≥ +3
	
	24 ≤ BW ≤ 40

	[60]
	
	
	 44 ≤ BW ≤ 84

	[31]
	
	
	 88 ≤ BW ≤ 168

	[15]
	
	
	176 ≤ BW

	42
	≥ -13
	30
	 48 ≤ BW ≤ 84

	[15]
	
	
	 88 ≤ BW ≤ 168

	[8]
	
	
	176 ≤ BW

	32
	≥ +3
	
	 48 ≤ BW ≤ 84

	[15]
	
	
	 88 ≤ BW ≤ 168

	[8]
	
	
	176 ≤ BW

	21
	≥ -13
	60
	 48 ≤ BW ≤ 84

	[9]
	
	
	 88 ≤ BW 

	16
	≥ +3
	
	 48 ≤ BW ≤ 84

	[8]
	
	
	 88 ≤ BW 



Table 13.2.2.2-2: gNB Rx-Tx time difference absolute accuracy in FR2 for gNB type 2-O
	Accuracy
	SRS Ês/Iot
	SCS
	SRS bandwidth range

	Unit: Tc
	Unit: dB
	Unit: kHz
	Unit: RB

	9
	≥ -13
	60
	 132 ≤ BW ≤ 168

	[6]
	
	
	176 ≤ BW

	9
	≥ +3
	
	132 ≤ BW ≤ 168

	[6]
	
	
	176 ≤ BW

	22
	≥ -13
	120
	 32 ≤ BW ≤ 40

	[10]
	
	
	 44 ≤ BW ≤ 84

	[6]
	
	
	88 ≤ BW

	16
	≥ +3
	
	 32 ≤ BW ≤ 40

	[8]
	
	
	 44 ≤ BW ≤ 84

	[6]
	
	
	88 ≤ BW



Conclusion
1. Take into account new data points from simulation results for lowest RB number of bandwidth group to define gNB Rx-Tx measurement accuracy requirements
1. Add half of standard deviation rounded to the next integer as additional margin
1. 
Table 13.2.2.2-1: gNB Rx-Tx time difference absolute accuracy in FR1 for gNB type 1-C, 1-H and 1-O
	Accuracy
	SRS Ês/Iot
	SCS
	SRS bandwidth range

	Unit: Tc
	Unit: dB
	Unit: kHz
	Unit: RB

	[66]
	≥ -13
	15
	 44 ≤ BW ≤ 84

	[33]
	
	
	 88 ≤ BW ≤ 168

	[15]
	
	
	176 ≤ BW

	122
	≥ +3
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	[60]
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	[31]
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	[15]
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	≥ -13
	30
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	[15]
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	[8]
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	 48 ≤ BW ≤ 84

	[15]
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	[8]
	
	
	176 ≤ BW

	21
	≥ -13
	60
	 48 ≤ BW ≤ 84

	[9]
	
	
	 88 ≤ BW 

	16
	≥ +3
	
	 48 ≤ BW ≤ 84

	[8]
	
	
	 88 ≤ BW 



Table 13.2.2.2-2: gNB Rx-Tx time difference absolute accuracy in FR2 for gNB type 2-O
	Accuracy
	SRS Ês/Iot
	SCS
	SRS bandwidth range

	Unit: Tc
	Unit: dB
	Unit: kHz
	Unit: RB

	9
	≥ -13
	60
	 132 ≤ BW ≤ 168

	[6]
	
	
	176 ≤ BW

	9
	≥ +3
	
	132 ≤ BW ≤ 168

	[6]
	
	
	176 ≤ BW

	22
	≥ -13
	120
	 32 ≤ BW ≤ 40
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	 44 ≤ BW ≤ 84

	[6]
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	16
	≥ +3
	
	 32 ≤ BW ≤ 40

	[8]
	
	
	 44 ≤ BW ≤ 84

	[6]
	
	
	88 ≤ BW
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