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Introduction
RRM accuracy requirements for gNB Rx-Tx measurements have been discussed in RAN4#98-e, and the conclusions are captured in the WF [1]. Based on our understanding, there are still some remaining open issues:
· Baseband estimation error
· Lower bound of SRS BW
· Grouping of SRS BW
· Dependence on SRS comb and symbol size
· Dependence on other SRS parameters
· Group delay calibration margin
In this paper we will provide our views on the remaining issues on gNB Rx-Tx measurement requirements.
Discussion
Baseband estimation error
	· Baseline timing measurement accuracy without margin is based on link simulation results
· gNB accuracy requirements shall be defined for group of SRS BWs
· grouping of SRS BWs will be decided based on link simulation results
· FFS: whether gNB measurement accuracy is agnostic to or depends on comb and symbols size
· Decision will be based on link simulation results
· FFS: whether gNB accuracy requirements are also be based on grouping of SRS parameters other than SRS BW (e.g. SCS).
· grouping of other parameters (e.g. SCS) will be decided based on link simulation results 


In [2] we provide our simulation results for gNB Rx-Tx accuracy, and the observations are reproduced.
Observation 1: The performance is almost not dependent on SNR conditions.
Observation 2: The performance is almost not dependent on comb and symbol size.
Observation 3: The accuracy improves in proportion with BW in Hz due to better resolution.
Based on the results, we will discuss the dependence on SRS parameters.
· Lower bound of SRS BW
· A lower bound of SRS BW may be considered. For example, as shown by our results in [2], 24 RB BW cannot give a reasonable performance at -13dB SINR. Also, the performance with 24 RB BW depends on combination of comb+symb, which is not the case for the other simulated BWs. 
· We suggest to define requirements with lower bound of SRS BW as 24 RB for +3dB SINR, and 32 RB for -13dB SINR.
· Grouping of SRS BW
· As the SRS BW can be configured from 24 to 252 PRBs as integer of 4, and RAN4 cannot define requirements for each of them, one set of accuracy requirement will be defined for a group of PRS BWs. For the BW grouping, we suggest to do it base on the achievable TOA estimation resolution. Taking 15kHz SCS as an example, the achievable resolution for different SRS BWs are listed in Table 1. Within each BW group, the accuracy number should be determined by the smallest PRB number.
Table 1: SRS BW grouping for 15kHz SCS based on achievable resolution
	SCS (kHz)
	PRB num
	BW (MHz)
	FFT size
	TOA Resolution (Tc)

	15
	24-40
	5-7.5
	512
	256

	
	44-84
	10-15
	1024
	128

	
	88-168
	15-30
	2048
	64

	
	172-252
	30-50
	4096
	32


· Dependence on SRS comb and symbol size
· Based on our results in [2], except for the case of 24 RB at -13dB SINR, the accuracy performance is quite similar for all the combinations of comb+symbol. 
· As we proposed above, we suggest to define the lower bound of SRS BW as 32 RB for -13dB SINR, and if this is agreeable, the accuracy requirements can be defined agnostic to combinations of comb+symbol
· Dependence on other SRS parameters
· Based on our results, the accuracy performance is quite dependent on the SRS SCS. As the TOA estimation resolution is determined by both the FFT size (the number of PRBs) and the symbol length (the SCS), the SRS BW should be defined in combination of {PRB num, SCS}
Proposal 1: Define the gNB Rx-Tx accuracy requirements as follows.
· Separate requirements are defined for each SRS SCS
· The SRS PRB numbers are grouped as in Table 2
· The lower bound of SRS BW is [24] RB for +3dB SINR, and [32] RB for -13dB SINR
· The requirements are defined agnostic to combination of SRS comb and symbol sizes
Table 2: Template for gNB TOA estimation accuracy requirements
	Accuracy (Tc)
	SCS (kHz)
	PRB num

	
	15/30/60/120
	BWmin-40

	
	
	44-84

	
	
	88-168

	
	
	172-max


Group delay calibration margin
	· RF calibration error for timing measurements depends on gNB type (1-C, 1-H, 1-O, 2-O).
· Implementation and RF margins are are FFS:
· Candidate options:
· Option 1: 
· 2 times calibration error
· Option 2: 
· group delay calibration margin = 8 Tc
· Option 3: 
· Depends on frequency range, SRS configuration and implementation (e.g. antenna)
· Other options not precluded


As far as we understand, the main factor that impacts the gNB timing measurement accuracy is the group delay calibration error. The group delay is between the gNB antenna (reference point of the TOA measurement) and the gNB baseband (where TOA is estimated). This group delay needs to be compensated when gNB reports the Rx-Tx time difference, and the group delay calibration error needs to be accounted as margin in the accuracy requirements.
Based on our initial analysis, we suggest to define this margin as 20 Tc, but we are also open to hear other opinions.
Proposal 2: Use [20]Tc as the group delay calibration margin for gNB Rx-Tx accuracy.
Conclusions
In this paper we provided our views on remaining issues on gNB Rx-Tx measurement requirements.
Proposal 1: Define the gNB Rx-Tx accuracy requirements as follows.
· Separate requirements are defined for each SRS SCS
· The SRS PRB numbers are grouped as in Table 2
· The lower bound of SRS BW is [24] RB for +3dB SINR, and [32] RB for -13dB SINR
· The requirements are defined agnostic to combination of SRS comb and symbol sizes
Table 2: Template for gNB TOA estimation accuracy requirements
	Accuracy (Tc)
	SCS (kHz)
	PRB num

	
	15/30/60/120
	BWmin-40

	
	
	44-84

	
	
	88-168

	
	
	172-max


Proposal 2: Use [20]Tc as the group delay calibration margin for gNB Rx-Tx accuracy.
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