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Introduction
RRM accuracy requirements for gNB Rx-Tx measurements have been discussed in RAN4#98-bis-e, and the conclusions are captured in the WF [1]. Based on [1] the baseline Rx-Tx accuracy will be decided based on link level simulation results, and updated link level simulation assumptions are also approved in [2].
In this paper we will provide our simulation results on gNB TOA measurement performance. The new results are marked in red.
Discussion
Simulation assumption 
The simulation assumption is same as in [2].
· the SINR side conditions are +3dB and -13dB 
· the number of samples is 1
Simulation results
In Table 1-5, we show the TOA estimation accuracy for 2 different SNR level with different SCS, where SNR1=3dB and SNR3=-13dB. The results are for TOA error in Tc, which is derived as the 90% value on the CDF curve for absolute TOA error.  
Table 1: Link level simulation results for TOA estimation with 15kHz 
	RB 
	Comb and Symb
	Channel

	
	
	AWGN

	
	
	SNR1
	SNR2

	24
	2+1
	113
	5025

	
	2 + 2
	115 
	179 

	
	4 + 4
	116 
	178 

	
	4+12
	115
	116

	
	8 + 8 
	115 
	154 

	
	8 + 12
	116 
	122 

	52
	2+1
	58
	60

	
	2 + 2
	58 
	58 

	
	4 + 4
	57 
	58 

	
	4+12
	58
	57

	
	8 + 8 
	58 
	58 

	
	8 + 12
	58 
	58 

	104
	2+1
	29
	29

	
	2 + 2
	29 
	29 

	
	4 + 4
	28 
	29 

	
	4+12
	29
	29

	
	8 + 8 
	29 
	29 

	
	8 + 12
	28 
	28 

	264
	2+1
	14
	14

	
	2 + 2
	14 
	15 

	
	4 + 4
	14 
	15 

	
	4+12
	14
	15

	
	8 + 8 
	14 
	14 

	
	8 + 12
	15 
	14 


Table 2: Link level simulation results for TOA estimation with 30kHz 
	RB 
	Comb and Symb
	Channel

	
	
	AWGN

	
	
	SNR1
	SNR2

	48
	2+1
	29
	48

	
	2 + 2
	29 
	29 

	
	4 + 4
	29 
	29 

	
	4+12
	28
	29

	
	8 + 8 
	29 
	30 

	
	8 + 12
	29 
	29 

	132
	2+1
	14
	14

	
	2 + 2
	14 
	14 

	
	4 + 4
	14 
	14 

	
	4+12
	14
	14

	
	8 + 8 
	15 
	14 

	
	8 + 12
	14 
	15 

	272
	2+1
	7
	7

	
	2 + 2
	7 
	7 

	
	4 + 4
	7 
	7 

	
	4+12
	7
	7

	
	8 + 8 
	7 
	7 

	
	8 + 12
	7 
	7 


Table 3: Link level simulation results for TOA estimation with 120kHz 
	RB 
	Comb and Symb
	Channel

	
	
	AWGN

	
	
	SNR1
	SNR2

	32
	2+1
	14
	15

	
	2 + 2
	15 
	14 

	
	4 + 4
	14 
	15 

	
	4+12
	14
	14

	
	8 + 8 
	14 
	14 

	
	8 + 12
	14 
	14 

	64
	2+1
	7
	7

	
	2 + 2
	7 
	7 

	
	4 + 4
	7 
	7 

	
	4+12
	7
	7

	
	8 + 8 
	7 
	7 

	
	8 + 12
	7 
	7 

	132
	2+1
	4
	4

	
	2 + 2
	4 
	4 

	
	4 + 4
	4 
	4 

	
	4+12
	4
	4

	
	8 + 8 
	4 
	4 

	
	8 + 12
	4 
	4 


Table 4: Link level simulation results for TOA estimation with 60kHz FR1 
	RB 
	Comb and Symb
	Channel

	
	
	AWGN

	
	
	SNR1
	SNR2

	48
	2+1
	14
	21

	
	2 + 2
	14
	15

	
	4 + 4
	15
	15

	
	4+12
	14
	14

	
	8 + 8 
	14
	15

	
	8 + 12
	15
	15

	132
	2+1
	7
	7

	
	2 + 2
	7
	7

	
	4 + 4
	7
	7

	
	4+12
	7
	7

	
	8 + 8 
	7
	7

	
	8 + 12
	7
	7


Table 5: Link level simulation results for TOA estimation with 60kHz FR2 
	RB 
	Comb and Symb
	Channel

	
	
	AWGN

	
	
	SNR1
	SNR2

	132
	2+1
	7
	7

	
	2 + 2
	7
	7

	
	4 + 4
	7
	7

	
	4+12
	7
	7

	
	8 + 8 
	7
	7

	
	8 + 12
	7
	7

	264
	2+1
	4
	4

	
	2 + 2
	4 
	4 

	
	4 + 4
	4 
	4 

	
	4+12
	4
	4

	
	8 + 8 
	4 
	4 

	
	8 + 12
	4 
	4 



From the tables, we can observe that
Observation 1: The performance is almost not dependent on SNR conditions.
For most of the cases the TOA estimation error is quite similar for +3dB and -13dB side condition. Only in cases of small PRB number, i.e. 24, there is some difference. With small comb+symbol (2+1), there is a clear gap with 24 RB, where the TOA cannot be detected at -13dB, and there are also some difference with 48 RB. 
Observation 2: The performance is almost not dependent on comb and symbol size, expect for small RB number and small comb+symbol size at low Es/Iot.
For most of the cases the TOA estimation error is quite similar for all combinations of comb+symbol. Only in cases of small PRB number, i.e. 24, there is some difference under -13dB SINR. With 24 RB, there is a clear gap between 2+1 and other combinations, where the TOA cannot be detected with 2+1.
Observation 3: The accuracy improves in proportion with BW in Hz due to better resolution.
This is aligned with the expectation and also with the observations from UE simulations. This observation is also confirmed by the new results for 60kHz SCS.
Conclusions
In this paper we provided our simulation results for gNB Rx-Tx measurement performance.
Observation 1: The performance is almost not dependent on SNR conditions.
Observation 2: The performance is almost not dependent on comb and symbol size, expect for small RB number and small comb+symbol size at low Es/Iot.
Observation 3: The accuracy improves in proportion with BW in Hz due to better resolution.
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