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1 Introduction
The external TR for OTA BS testing consolidates all the MU tables from the 3 internal TR’s. The generation of the TR is being used to review and correct all the MU calculations and tables and associated measurement uncertainty descriptions.
The MU calculation tables have been taken from each of the donor TR’s (TR 37.842, TR 37.843 and TR 37.817-02) and consolidated in a spreadsheet.
This spreadsheet deals with the TX requirements for FR1. 
			R4-2001699 - OTA BS testing Tx FR1 MU calculation tables.xls
The spreadsheets correct all the errors and inconsistencies identified in the existing donor TR tables, the intention of the spreadsheet is to ensure that all calculations and used values are correct and consistent and once the spreadsheet is approved/agreed all the budgets can be copied into the new TR.
The spreadsheet is arranged as follows:
Summary sheet
A summary sheet with the final MU values for each of the requirements for each of the OTA chambers.
	　
	Expanded uncertainty [dB]
	A method exceeds agreed value

	
	IAC
	CATR
	NF
	1D
	PWS
	Reverb
	General chamber
	Common maximum accepted test system uncertainty
	

	
	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
	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
	0.87
	1.06
	1.06
	1.11
	1.27
	1.20
	1.01
	1.10
	1.10
	0.90
	1.10
	1.10
	0.98
	1.18
	1.18
	x
	x
	x
	x
	x
	x
	1.10
	1.30
	1.30
	　
	　
	　

	EIRP - Extreme temp
	2.46
	2.53
	2.53
	2.51
	2.58
	2.55
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	2.50
	2.60
	2.60
	　
	　
	　

	DL RS
	1.15
	1.44
	1.44
	1.35
	1.60
	1.60
	1.17
	1.39
	1.39
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	1.30
	1.50
	1.50
	　
	x
	x

	Power dynamics
	0.41
	0.41
	0.41
	0.39
	0.39
	0.39
	0.39
	0.39
	0.00
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	0.40
	0.40
	0.40
	　
	　
	　

	EVM (%)
	1.03
	1.03
	1.03
	1.04
	1.04
	1.04
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	1.00
	1.00
	1.00
	　
	　
	　

	In-band TRP
	1.15
	1.30
	1.30
	1.39
	1.51
	1.51
	1.26
	1.33
	1.33
	x
	x
	x
	1.23
	1.40
	1.40
	1.37
	1.46
	1.46
	x
	x
	x
	1.40
	1.50
	1.50
	　
	　
	　

	ACLR- abs
	1.15
	1.30
	1.30
	1.39
	1.51
	1.51
	1.26
	1.33
	1.33
	x
	x
	x
	1.23
	1.40
	1.40
	1.37
	1.46
	1.46
	x
	x
	x
	2.20
	2.70
	2.70
	　
	　
	　

	ACLR-rel
	x
	x
	x
	1.12
	1.30
	1.30
	x
	x
	x
	x
	x
	x
	1.02
	1.22
	1.22
	1.37
	1.46
	1.46
	x
	x
	x
	1.00
	1.20
	1.20
	x
	x
	x

	OBUE
	1.15
	1.30
	1.30
	1.39
	1.51
	1.51
	1.26
	1.33
	1.33
	x
	x
	x
	1.23
	1.40
	1.40
	1.40
	1.46
	1.46
	x
	x
	x
	1.80
	2.00
	2.00
	　
	　
	　

	SEM
	1.15
	1.30
	1.30
	1.39
	1.51
	1.51
	1.26
	1.33
	1.33
	x
	x
	x
	1.23
	1.40
	1.40
	1.40
	1.46
	1.46
	x
	x
	x
	1.80
	2.00
	2.00
	　
	　
	　

	COEX EM
	2.62
	3.05
	3.47
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	2.60
	3.00
	3.50
	　
	x
	　

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	　
	General Chamber
	Reverb
	Agreed value
	A method exceeds agreed value
	
	Review comments (RAN4#94)
	
	
	
	
	
	
	

	　
	30MHz<f≤6 GHz
	6GHz<f ≤19GHz
	19GHz<f ≤26GHz
	30MHz<f≤6 GHz
	6GHz<f ≤19GHz
	19GHz<f ≤26GHz
	30MHz<f≤6 GHz
	6GHz<f ≤19GHz
	19GHz<f ≤26GHz
	f<3 GHz
	3<f<4.2 GHz
	4.2<f<6 GHz
	
	　
	
	
	
	
	
	
	

	OOB EM
	2.29
	4.14
	4.14
	3.29
	3.38
	3.38
	2.30
	4.20
	4.20
	x
	　
	　
	
	　
	
	
	
	
	
	
	

	RX EM
	2.50
	4.25
	4.25
	0.00
	0.00
	0.00
	2.50
	4.20
	4.20
	　
	x
	x
	
	　
	
	
	
	
	
	
	



The final 3 column indicate if one or more of the chamber MU values exceed the agreed common maximum accepted test system uncertainty.
TE sheet
This sheet contains the MU values for the test equipment and the conducted MU values (minus mismatch) which are used in all the chamber calculations.
The all use of these numbers is referenced to this sheet.
Chamber Error sheets
The following 6 sheets:
IA-Er
CATR-Er
1D-Er
PWS-Er 
Reverb-Er
Gen-Er
Contain the errors and MU values for the different chamber types (as indicted), these errors are referenced throughout the different requirements to ensure that for the same error the same value is used in each of the MU budgets.
Requirement MU calculation sheets
These sheets calculate the MU for each of the chamber types (as contributed in donor TR’s) and calculate the chamber final MU value. 
All the MU values in these sheets are referenced to the TE and the chamber error sheets, as such these sheets should not be edited directly.
At the top of each sheet there is a summary of the results of each chamber type for example for EIRP:
	　
	Expanded uncertainty [dB]

	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	Indoor Anechoic Chamber
	0.87
	1.06
	1.06

	Compact Antenna Test Range
	1.11
	1.27
	1.20

	One Dimensional Compact Range Chamber
	0.90
	1.10
	1.10

	Near Field Test Range
	1.01
	1.10
	1.10

	PWS
	0.98
	1.18
	1.18

	Common maximum accepted test system uncertainty
	1.10
	1.30
	1.30



The requirement sheets are as follows:
EIRP						EIRP accuracy measurement
EIRP – Ex				EIRP accuracy measurement in extreme condition
DL RS					DL-RS
Power dynamics		Power dynamics
EVM (%)				EVM (calculates the dB error and estimates effect on EVM)
In-band TRP			Wanted signal TRP measurement
ACLR- abs				ALCR absolute power measurement
ACLR-rel				ACLR relative measurement
OBUE					Out of band unwanted emissions (absolute power measurement)
SEM						Spectrum emissions mask -  UTRA only (may be combined with UEM)	
OOB EM				Tx mandatory Out of band spurious emissions
RX EM					Rx out of band spurious emissions
COEX EM				Coexistence emissions low power emissions measurement
2 Updates after 1st round
After the ist round the following comments and updates have been implemented.
Ericsson: Can we round the values to 2 decimal places? I doubt the accuracy of the work is having more than that.
Action: Yes, that was the intention, but some calculations have slipped through the net. The Excel will be corrected and more importantly when the tables are imported into the TR they will be only 2 dp.
Keysight: There is an error in spreadsheet. Corrected version is uploaded with “Keysight” name appended in name. where correction done is yellow highlighted. Which is EIRP tab K55 which referred by K68, and summary tab H5 column.
Action: Changes are accepted
R&S: Regarding PWS, 4.2-6GHz MU values have not been analyzed yet, so they should be kept between [] and left for further modification in upcoming meetings. This should apply at least for MU terms unique to PWS: QZ ripple DUT / cal antenna, longitudinal position uncertainty, field repeatability and system non-linearity.
In addition, System non-linearity term should be kept still between [] for all frequencies since final analysis and agreement is pending.
Combined standard uncertainty and expanded uncertainty should be also kept [] until the values mentioned above are finalized.
Action: It is difficult to put square brackets around things in excel as the calculations don’t work. Suggest highlighting the cells in a different color (cyan) and adding the square brackets when imported into the TR.
Action: Calibration antenna is a common uncertainty to all methods, is it suggested PWS uses a different Calibration antenna? (i.e. “Uncertainty of the absolute gain of the PWC reference antenna”  If not we should use the same value as for other methods – I will leave as is for now.
Additional changes
· IAC MU sheet UID’s updated to match updated to the MU description annex (unused descriptions removed and number realigned) 
· [bookmark: _GoBack]TE sheet, unused error removed
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