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Introduction
In RAN4#97, the RRM requirements for gNB positioning are discussed, and the outcomes are captured in [1]. For gNB Rx-Tx measurements there are some remaining issues to be further discussed:
· SRS configuration parameters
· Factors impacting timing measurement accuracy
In this paper we will provide our views on the remaining issues on gNB Rx-Tx measurement requirements. The proposals are also applicable for UL-RTOA requirements.
Discussion
SRS configuration parameters
	· FFS: Other/remaining SRS configuration parameters: 
· Candidate options for other SRS parameters:
· Option 1:
	Bandwith SRS  [MHz] / SCS [kHz]
	SRS comb size
	No. of SRS symbols
	SRS resource periodicity TSRS [slots]

	5 / 15
	Com4
	4
	160

	20 / 15
	Com2
	2
	160

	20 / 30
	Com4
	4
	160

	20 / 30
	Com8
	8
	40

	20 / 60
	Com8
	8
	40

	100
	Com4
	4
	40

	50 / 60
	Com8
	8
	40

	50 / 120
	Com8
	8
	40

	200 / 60
	Com8
	8
	40

	400 / 120
	Com8
	8
	40


· Option 2:
· SRS resource periodicity is excluded. Other parameters are FFS 
· Other options not precluded


The main SRS parameters that impact accuracy performance is the BW, comb size and symbol size. Based on our simulation results in [2], we have the following suggestions.
· SRS BW: 
· we suggest to define separate accuracy requirements for different SRS BWs. 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}.
· 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: PRS 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


· In addition, 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 even for large symbols size at -17dB SNR. It does not make sense to define requirements for such cases. The exact min SRS BW can be checked from link level results, once RAN4 has agreed on the side conditions (it is also likely to be different for different Es/Iot conditions). 
· Comb and symbol size: 
· we suggest to define the accuracy requirements agnostic to comb and symbols size. RAN4 should pick up proper combination of {BW, SNR} such that TOA estimation for all comb and symbol sizes can work (SRS detection rate is > 90%).
Proposal 1: Use Table 2 as template to form gNB TOA estimation accuracy requirements. The exact accuracy number and min SRS BW (BWmin) is to be checked from link level results, once RAN4 has agreed on the side conditions.
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: RAN4 to define the accuracy requirements agnostic to comb and symbols size.
Group delay calibration margin 
	· Study impact of factors impacting timing measurement accuracy for different gNB types (1-C, 1-H, 1-O, 2-O).
· Candidate options:
· Study impact of calibration error for the group delay between the antenna and the baseband on gNB timing measurement accuracy,
· Study whether calibration error for the group delay between the antenna and the baseband differs for different gNB types and 
· Study other impairments impacting gNB timing measurement accuracy.


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 or UL-RTOA measurement results, 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 8 Tc, but we are also open to hear other opinions.
Proposal 3: Use 8Tc as the group delay calibration margin for gNB Rx-Tx and UL-RTOA accuracy.
Applicable propagation channel for accuracy requirement
Based on our simulation results [2], the TOA estimation accuracy are quite dependent on the propagation channel. The technical reason is that different propagation channel models have different power-delay profile, and it causes different challenges in TOA estimation, which is to find the timing of the first path. For example, TDL-C channel model with 300 ns delay spread is particularly difficult because its first path is not the strongest path. 
Therefore, the applicability of the accuracy requirements w.r.t. propagation channels should be made clear in the specification. Otherwise, it may cause confusion to e.g. those who use our RAN4 specification to derive the positioning accuracy, that the accuracy is applicable in all scenarios. 
Of course, the propagation channel models simulated by RAN4 or even those defined by 3GPP in 38.901 cannot reflect all the propagation environments in real world, so a reasonable way from our view is to state in the specification the propagation channel models based on which the accuracy requirements are derived. In this way, people who use our RAN4 specification to derive the positioning accuracy can check if the accuracy numbers are applicable for their target deployment scenario or not. 
Proposal 4: Captured in the specification the propagation channel models based on which the accuracy requirements are derived.
Conclusions
In this paper we provide our views on the remaining issues on gNB Rx-Tx measurement requirements. The proposals are also applicable for UL-RTOA requirements.
Proposal 1: Use Table 2 as template to form gNB TOA estimation accuracy requirements. The exact accuracy number and min SRS BW (BWmin) is to be checked from link level results, once RAN4 has agreed on the side conditions.
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: RAN4 to define the accuracy requirements agnostic to comb and symbols size.
Proposal 3: Use 8Tc as the group delay calibration margin for gNB Rx-Tx and UL-RTOA accuracy.
Proposal 4: Captured in the specification the propagation channel models based on which the accuracy requirements are derived.
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