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Introduction
All OTA measurement systems covered in TR 37.941 [1] have the dedicated description under clause 8 of how measurement system calibration (also known as range path loss calibration) is performed. All of them are based on an “absolute” approach where different devices are used for path loss calibration and BS testing and this drives to double MU contributors. 
A description of the relative calibration approach was presented already in [3][5][6]. This contribution presents an overview of the potential MU improvement for different test cases and methods in TR 37.941 [1]. 
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Path Loss Calibration – Relative approach
Range path loss relative approach based on a reference receiver has been described in [3][5], and has a simple foundation: same measurement equipment is used in both stages (calibration and measurement) while a reference receiver, with good absolute accuracy, is used during calibration stage. Following this approach:
· The final DUT measurement becomes relative, and thus the absolute accuracy of the measurement receiver / signal generator is cancelled out.
· The absolute accuracy of the reference receiver replaces the one for the network analyzer on Stage 1 – Calibration measurement.
· Mismatch sources are also minimized since there is no change in the measurement path between calibration and BS measurements.
A high-level description of both Tx and Rx path loss measurements is provided in [3] together with an example description of the impact on MU using EIRP accuracy for CATR as a reference. 
The sample spreadsheets attached to this contribution provide the evaluation of MU spreadsheets in TR 37.941 [1] when replacing the corresponding MU terms for each methodology with the values presented in [3], and thus provide an overview of the potential improvement in MU. The values replaced in the spreadsheet are highlighted in yellow.
The following Table 2‑1 and Table 2‑2 show the summary of the example improvement:


[bookmark: _Ref78799256]Table 2‑1: Summary of the potential improvement due to relative calibration approach for Tx measurements.
	 
	Expanded uncertainty improvement (dB)

	
	Indoor Anechoic Chamber 
	Compact Antenna Test Range
	Near Field Test Range
	One Dimensional Compact Range
	Plane Wave Synthesizer
	Reverberation Chamber

	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	EIRP - Normal conditions
	-0.08
	-0.21
	-0.21
	-0.07
	-0.26
	-0.26
	-0.06
	-0.20
	-0.20
	-0.14
	-0.38
	-0.38
	-0.08
	-0.29
	-0.26
	x
	x
	x

	EIRP - Extreme conditions
	-0.03
	-0.08
	-0.08
	-0.03
	-0.12
	-0.09
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	DL RS
	-0.02
	-0.05
	-0.05
	-0.03
	-0.11
	-0.11
	-0.02
	-0.05
	-0.05
	x
	x
	x
	-0.03
	-0.11
	-0.11
	x
	x
	x

	Power dynamics
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	x
	x
	x
	0.00
	0.00
	0.00
	x
	x
	x

	EVM (%)
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	x
	x
	x
	x
	x
	x
	0.00
	0.00
	0.00
	x
	x
	x

	In-band TRP
	-0.06
	-0.17
	-0.17
	-0.06
	-0.21
	-0.21
	-0.05
	-0.16
	-0.16
	x
	x
	x
	-0.06
	-0.23
	-0.21
	-0.05
	-0.14
	-0.14

	ACLR - absolute
	-0.06
	-0.17
	-0.17
	-0.06
	-0.21
	-0.21
	-0.05
	-0.16
	-0.16
	x
	x
	x
	-0.06
	-0.23
	-0.21
	-0.05
	-0.14
	-0.14

	ACLR - relative
	x
	x
	x
	-0.07
	-0.25
	-0.25
	x
	x
	x
	x
	x
	x
	-0.08
	-0.27
	-0.26
	-0.05
	-0.14
	-0.14

	OBUE
	-0.06
	-0.17
	-0.17
	-0.06
	-0.21
	-0.21
	-0.05
	-0.16
	-0.16
	x
	x
	x
	-0.06
	-0.23
	-0.21
	-0.03
	-0.09
	-0.09

	SEM
	-0.06
	-0.17
	-0.17
	-0.06
	-0.21
	-0.21
	-0.05
	-0.16
	-0.16
	x
	x
	x
	-0.06
	-0.23
	-0.21
	-0.03
	-0.09
	-0.09

	Co-existance EM
	-0.01
	-0.06
	-0.05
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x


[bookmark: _Ref78799262]
[bookmark: _Ref79073540]Table 2‑2: Summary of the potential improvement due to relative calibration approach for Rx measurements.
	
	Expanded uncertainty improvement (dB)

	
	Indoor Anechoic Chamber 
	Compact Antenna Test Range
	Near Field Test Range
	One Dimensional Compact Range
	Plane Wave Synthesizer

	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	EIS
	-0.43
	-0.47
	-0.47
	-0.39
	-0.50
	-0.50
	-0.42
	-0.47
	-0.47
	-0.50
	-0.70
	-0.70
	-0.41
	-0.50
	-0.46



It has to be noted that this relative calibration approach is proposed as an alternate method to the more typical “absolute” approach so labs can optimize their MU assessment in cases where the maximum accepted test system uncertainty could not be reached.
Conclusion
In this contribution we have presented an overview of the potential MU improvement for different test cases and methods in TR 37.941 while concrete text proposal is provided in [2].
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