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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#98-bis-e it was agreed to further analyze the results of link level simulation results which shall be conducted according to the updated link level simulation assumptions. [1][2]
It was discussed that it should be identified if gNB Rx-Tx accuracy requirements can be defined agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN parameters and therefore, more configurations were added in [2] to further analyze the issue.
This paper is in relation with the simulation results contribution [3] and shall further analyze the issue of deriving and defining gNB Rx-Tx measurement accuracy requirements.
Discussion gNB Rx-Tx time difference analysis
As observed in [3], gNB TOA accuracy is agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for most SRS configurations and only shows dependent behaviour for very low channel bandwidth and SRS bandwidth configurations. While the performance gap between all analyzed permutations of UL-SRS-NumSymbols and UL-SRS-CombSizeN is non-neglible for the corner case of SRS configurations, e.g. 5MHz carrier, 15kHZ subcarrier spacing, 24RB SRS bandwidth and also for low Ês/Iot side condition, it decreases rapidly when SRS configurations with more bandwidth are analyzed or when analyzing the accuracy values for high Ês/Iot side condition.
As an excerpt of the simulation results presented in [3] we can look at the following results for FR1:
[bookmark: _Ref71190489]Table 1 Excerpt of simulated gNB TOA accuracy in FR1 for low BW
	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

	5
	15
	24
	512
	256
	1
	2
	170
	110

	
	
	
	
	
	2
	2
	131
	110

	
	
	
	
	
	4
	4
	118
	110

	
	
	
	
	
	8
	8
	114
	110

	
	
	
	
	
	12
	4
	110
	110

	
	
	
	
	
	12
	8
	110
	110

	10
	15
	52
	1024
	128
	1
	2
	65
	58

	
	
	
	
	
	2
	2
	60
	58

	
	
	
	
	
	4
	4
	58
	58

	
	
	
	
	
	8
	8
	58
	58

	
	
	
	
	
	12
	4
	58
	58

	
	
	
	
	
	12
	8
	58
	58



As previously stated, the dependent behavior of gNB TOA accuracy on UL-SRS-NumSymbols and UL-SRS-CombSizeN only shows for the configurations with low bandwidth, therefore in Table 1, the performance gap for certain configurations for the bandwidths of 5MHz/24RB and 10MHz/52RB can be observed.
For the Ês/Iot ≥ 3dB side condition, the performance gap across all UL-SRS-NumSymbols and UL-SRS-CombSizeN is neglible.
Define gNB Rx-Tx measurement accuracy requirements agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for high Ês/Iot side condition
For the Ês/Iot ≥ -13dB side condition, the performance gap across most UL-SRS-NumSymbols and UL-SRS-CombSizeN is neglible. Therefore, one can discuss how to cover this issue in the performance requirement. There are several options:
· Option 1: Define gNB Rx-Tx measurement accuracy requirements agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for both Ês/Iot side conditions and take the worst case as the value for requirement definition
· Option 2: Define gNB Rx-Tx measurement accuracy requirements for low Ês/Iot side condition only for UL-SRS-NumSymbols and UL-SRS-CombSizeN combinations above certain threshold value where the performance gap is neglible
· Option 3: Define gNB Rx-Tx measurement accuracy requirements for low Ês/Iot side condition for all UL-SRS-NumSymbols and UL-SRS-CombSizeN combinations, but define separate accuracy requirements for configurations when performance gap is non-neglible 

To simplify gNB Rx-Tx measurement accuracy requirements definition under the prerequisite, that the defined accuracy is meaningful, we would prefer option 1 of above listed options and define gNB Rx-Tx measurement accuracy requirements agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN and define the accuracy requirement for all configurations of UL-SRS-NumSymbols and UL-SRS-CombSizeN from the worst case of the simulation results.
Define gNB Rx-Tx measurement accuracy requirements agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for low Ês/Iot side condition with a worst-case approach
The observations from [3] and proposals from this contribution are captured in the updated draft CR to 38.133 [4] and include following proposal for table structure, grouping of SRS bandwidth, etc. Note, that the measurement accuracy values are in brackets since the actual accuracy is still subject to agreement.
[bookmark: _Ref71275749]Table 2 gNB Rx-Tx time difference absolute accuracy in FR1 for gNB type 1-C, 1-H and 1-O
	Accuracy (X) 
	SRS Ês/Iot
	SCS
	SRS bandwidth range

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

	±[170]
	≥ -13
	15
	24 ≤ BW ≤ 40

	±[65]
	
	
	40 ≤ BW ≤ 84

	±[32]
	
	
	88 ≤ BW ≤ 168

	±[15]
	
	
	176 ≤ BW ≤ 264

	±[110]
	≥ +3
	
	24 ≤ BW ≤ 40

	±[58]
	
	
	40 ≤ BW ≤ 84

	±[30]
	
	
	88 ≤ BW ≤ 168

	±[15]
	
	
	176 ≤ BW ≤ 264

	±[31]
	≥ -13
	30
	48 ≤ BW ≤ 84

	±[15]
	
	
	88 ≤ BW ≤ 168

	±[7]
	
	
	176 ≤ BW ≤ 272

	±[30]
	≥ +3
	
	48 ≤ BW ≤ 84

	±[15]
	
	
	88 ≤ BW ≤ 168

	±[7]
	
	
	176 ≤ BW ≤ 272

	±[18]
	≥ -13
	60
	48 ≤ BW ≤ 84

	±[8]
	
	
	BW ≥ 84

	±[15]
	≥ +3
	
	48 ≤ BW ≤ 84

	±[8]
	
	
	BW ≥ 84



[bookmark: _Ref71275751]Table 3 gNB Rx-Tx time difference absolute accuracy in FR1 for gNB type 2-O
	Accuracy (X)
	SRS Ês/Iot
	SCS
	SRS bandwidth range

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

	±[8]
	≥ -13
	60
	BW ≥ 132

	±[4]

	
	
	BW ≥ 264 

	±[8]
	≥ +3
	
	BW ≥ 132

	±[4]

	
	
	BW ≥ 264 

	±[25]
	≥ -13
	120
	32 ≤ BW ≤ 40

	±[8]
	
	
	44 ≤ BW ≤ 84

	±[4]
	
	
	BW ≥ 88

	±[15]
	≥ +3
	
	32 ≤ BW ≤ 40

	±[8]
	
	
	44 ≤ BW ≤ 84

	±[4]
	
	
	BW ≥ 88



As per earlier agreement in RAN4#98-bis-e and captured in the last meetings WF [1], the error margins that shall apply to the baseline accuracy derived from link level simulation results should be declared by manufacturer:· gNB Rx-Tx time difference accuracy is defined as: ± (X+Z) Tc.
· Where:
· X is numerical value derived from the link simulation results
· Z accounts for RF margin and is declared by manufacturer.
· Z depends on gNB type (1-C, 1-H, 1-O, 2-O)


Therefore, Table 2 and Table 3 incorporate the value derived from link simulation results, X in units of [Tc], while Z is left to declaration by manufacturer. This can be captured in the specification in the following fashion in 38.133 clause 13.2.2.2:
[…] The gNB Rx-Tx accuracy requirements in Table 13.2.2.2-1 and Table 13.2.2.2-2, ±X Tc, are subject to an error margin ±Z Tc, which is declared by manufacturer and can be different for gNB types 1-C, 1-H, 1-O and 2-O respectively, such that the applicable measurement accuracy requirement for gNB Rx-Tx can be identified as ±(X+Z) Tc. […]
Capture the following in 38.133 clause 13.2.2.2: “The gNB Rx-Tx accuracy requirements in Table 13.2.2.2-1 and Table 13.2.2.2-2, ±X Tc, are subject to an error margin ±Z Tc, which is declared by manufacturer and can be different for gNB types 1-C, 1-H, 1-O and 2-O respectively, such that the applicable measurement accuracy requirement for gNB Rx-Tx can be identified as ±(X+Z) Tc.”


Conclusion
1. Define gNB Rx-Tx measurement accuracy requirements agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for high Ês/Iot side condition
1. Define gNB Rx-Tx measurement accuracy requirements agnostic to UL-SRS-NumSymbols and UL-SRS-CombSizeN for low Ês/Iot side condition with a worst-case approach
1. Capture the following in 38.133 clause 13.2.2.2: “The gNB Rx-Tx accuracy requirements in Table 13.2.2.2-1 and Table 13.2.2.2-2, ±X Tc, are subject to an error margin ±Z Tc, which is declared by manufacturer and can be different for gNB types 1-C, 1-H, 1-O and 2-O respectively, such that the applicable measurement accuracy requirement for gNB Rx-Tx can be identified as ±(X+Z) Tc.”
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