

	
3GPP TSG-RAN WG4 Meeting # 98-bis-e 	R4-2106404
Electronic Meeting 12th April – 20th February 2021


[bookmark: _Hlk36214179]Agenda Item:	5.5			NR Positioning Support
5.5.2.3.3 	gNB Rx-Tx time difference requirements	
Source: 	Ericsson
Title:	gNB Rx-Tx time difference requirements
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
As discussed in last meetings and followed by last meetings way forward [1] following open issues shall be discussed regarding gNB TOA measurement accuracy requirement definition:
· 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 
· Link simulations are based on assumptions in R4-2012142 and agreements in this meeting (e.g. on propagation channel).
· FFS: number of samples/snapshots used for deriving gNB accuracy requirements.
· Option 1:
· Define the gNB accuracy requirements based on single shot measurement assumption
· Option 2:
· Define the gNB accuracy requirements based on multiple shots (Ns)
· Ns is FFS
· Other options not precluded
Discussion gNB Rx-Tx time difference analysis
As discussed in the link level simulation results contribution [2], the following observations can be made to determine the implications on defining gNB Rx-Tx time difference measurement accuracy requirements.
Firstly, the goal to group certain SRS configurations, for which the same measurement accuracy requirements shall apply, lessens the sheer amount of permutations that would have to be accounted for in the requirement definition. Therefore, the link level simulation results have been, among other factors, been analyzed with regards to agnostic behavior between SRS configuration parameters and the resulting baseline TOA accuracy.
For both frequency ranges FR1 and FR2, the TOA measurement accuracy variance is only small across NumSymbols and CombSize, so we propose a requirement definition which is agnostic to the respective SRS configuration for mentioned parameters.
Furthermore, the resource periodicity TSRS also has quite negliable effect regarding TOA accuracy when using Ns = 4, at least such that a worst-case approach for the TOA accuracy results between both TSRS settings would not reduce nor increase performance requirements drastically.
Proposal 1: Define gNB TOA accuracy requirements agnostic to NumSymbols, CombSizeN and TSRS
Since we define minimum requirements, the statement to use a single shot measurement definition approach to cover the worst case seems reasonable. However, especially for gNB TOA measurement accuracy requirements, most of the accuracies that were obtained in the simulation under the given circumstance of a TDL channel profile, the error  numbers are unreasonably high, leading to very poor and unreasonable accuracy which would not be very convincing. We saw a tremendous betterment of TOA accuracy when using more than one sample, in this case Ns = 4 could improve non-meaningful results to have somewhat acceptable accuracy.
Whether or not an even larger number of samples should be used to obtain and derive measurement accuracy requirements can be FFS, however we used Ns = 4 since it was used for simulations for DL-PRS TOA accuracy in earlier RAN4 contributions.
Proposal 2: Use multiple samples and define number of samples Ns used for measurement accuracy definition.
Furthermore, as discussed in [2], while keeping the SRS bandwidth in RB relatively constant, we saw a non-negligible effect of SCS settings towards the TOA accuracy. This differences in TOA accuracy, while they might be relatively little in high bandwidth scenarios were quite significant for lower bandwidth configurations, especially under the influence of an TDL channel profile. Therefore, it is proposed to define TOA measurement accuracy requirements dependent on SCS setting.
Proposal 3: Define gNB TOA measurement accuracy requirements dependent of SCS setting.
Lastely, the TOA accuracy showed quite distinguishable differences with respect to change in SRS bandwidth in RBs. Therefore, we suggest and propose to define TOA measurement accuracy requirements width subject to SRS bandwidth ranges.
Proposal 4: Collect gNB TOA measurement accuracy requirements based on following table format.
	SRS bandwith in RB
	SCS [kHz]
	gNB TOA measurement accuracy [Tc]


	
	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	BWmin ≤ BW ≤ BW1
	15
	TBD
	TBD

	BW1 ≤ BW ≤ BW2
	
	TBD
	TBD

	…
	
	TBD
	TBD

	BWmin ≤ BW ≤ BW1
	30
	TBD
	TBD

	BW1 ≤ BW ≤ BW2
	
	TBD
	TBD

	…
	
	TBD
	TBD

	…
	…
	TBD
	TBD



Results from link simulations, as discussed in above paragraphs, should serve as baseline measurement accuracy, which is subject to error margins. As discussed in RAN4#98-e, for gNB TOA accuracy, margins that mostly contribute to the degradation of the timing measurement accuracy will be group delay calibration errors. It was also concluded that calibration margins differ for the different gNB types.
The residual timing errors after group delay calibration is executed are unlikely the same for different antenna topologies regarding test setup. When comparing different hardware setups and implementations, in fact not only the group delay itself but also the group delay calibration error might be different for different scenarios. Those differences are not only visible when comparing group delays, group delay calibration errors and their dependency regarding channel bandwidth in FR1 and FR2, but also when looking at the different gNB types 1-C, 1-H, 1-O, 2-O and their calibration method respectively.
To cover these effects and their implications towards gNB TOA measurement accuracy requirements, it is proposed to define gNB TOA measurement accuracy requirements for all gNB types 1-C, 1-H, 1-O and 2-O. Whether or not some gNB TOA measurement accuracy requirements for specific gNB types can be reused due to neglible differences in group delay calibration error margin can be left for discussion and needs further analysis.
Proposal 5: Define gNB TOA measurement accuracy requirements for all gNB types 1-C, 1-H, 1-O and 2-O
Conclusion
Proposal 1: Define gNB TOA accuracy requirements agnostic to NumSymbols, CombSizeN and TSRS
Proposal 2: Use multiple samples and define number of samples Ns used for measurement accuracy definition.
Proposal 3: Define gNB TOA measurement accuracy requirements dependent of SCS setting.
Proposal 4: Collect gNB TOA measurement accuracy requirements based on following table format.
	SRS bandwith in RB
	SCS [kHz]
	gNB TOA measurement accuracy [Tc]


	
	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	BWmin ≤ BW ≤ BW1
	15
	TBD
	TBD

	BW1 ≤ BW ≤ BW2
	
	TBD
	TBD

	…
	
	TBD
	TBD

	BWmin ≤ BW ≤ BW1
	30
	TBD
	TBD

	BW1 ≤ BW ≤ BW2
	
	TBD
	TBD

	…
	
	TBD
	TBD

	…
	…
	TBD
	TBD



Proposal 5: Define gNB TOA measurement accuracy requirements for all gNB types 1-C, 1-H, 1-O and 2-O
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