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1. Introduction
During the last RAN4 AH1807 meetings, test system frequency flatness was added to the TRP MU for all the test methods. This contribution aim to provide a description of the uncertainty term to be added to TR 37.843 [1] and to propose figure for this uncertainty contributor.


2. Background
For WCDMA and LTE signals the channel BW is more than 2MHz so that we should guarantee a frequency flatness of the test system across the whole channel BW. Calibration does usually correct for any variation of the frequency response at the center frequency so that any deviation of the signal level at different frequency than the center frequency would result in an error in the power measurement. In case of average power measurement, the lab can correct this error even though a residual measurement uncertainty may exist due to the frequency interpolation error. Frequency step resolution of the order of 1MHz are likely used even though we recommend of calibrating the system setup with a step of 200kHz which corresponds for LTE to a RB allocation.

3. CTIA determination and correction of the error
CTIA has agreed on the below formula for determined the error associated with the frequency flatness:
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Where N is the number of frequency steps across the channel BW, PLj is the path loss for the center frequency in linear unit, and PLk is the path loss for each frequency in the channel BW in linear unit.
This error maybe removed at each frequency by using the average path loss across the channel BW as range calibration loss rather than the path loss for the center frequency:


If the above correction is not done, the maximum deviation across all the possible channels in a band shall be used to estimate the required channel flatness uncertainty contribution using a rectangular distribution so that  where
 	

Under the assumption that the frequency response is not under-sampled, the interpolation error can be estimated by the following:


Interpolation error can be estimated as the difference in path loss magnitude between any two points in the frequency band. The distribution is rectangular ( ).
4. Test case – Estimating the uncertainty 
In this section, the estimation of the uncertainty is done by taking gain calibrations of two system setups, namely Lab1, and Lab2. For Lab2, the error has been calculated based on gain calibration performed in 2017, and 2018. Table 1, 2, and 3 show the error calculated for CH BWs set to 10MHz, 20MHz, and 100MHz and calibration frequency step to 1MHz for lab1, and lab2:

	Lab1
	800-900MHz
	900-1000MHz
	1900-2000MHz
	2100-2200 MHz

	Calculated Error [dB]
10MHz CH BW- 1MHz step
	-0.28
	-0.46
	-0.24
	-0.31

	Calculated Error [dB]
20MHz CH BW- 1MHz step
	-0.36
	-0.14
	-0.18
	-0.01

	Calculated Error [dB]
100MHz CH BW- 1MHz step
	-0.22
	-0.22
	-0.29
	-0.22


Table1. Calculated Error for Lab1

	Lab2 - 2018
	800-900MHz
	900-1000MHz
	1900-2000MHz
	2100-2200 MHz

	Calculated Error [dB]
10MHz CH BW- 1MHz step
	-0.24
	-0.31
	-0.37
	-0.37

	Calculated Error [dB]
20MHz CH BW- 1MHz step
	-0.41
	-0.21
	-0.22
	-0.18

	Calculated Error [dB]
100MHz CH BW- 1MHz step
	-0.11
	-0.09
	-0.03
	-0.26


Table2. Calculated Error for Lab2-2018

	Lab2 - 2017
	800-900MHz
	900-1000MHz
	1900-2000MHz
	2100-2200 MHz

	Calculated Error [dB]
10MHz CH BW- 1MHz step
	-0.34
	-0.32
	-0.36
	-0.36

	Calculated Error [dB]
20MHz CH BW- 1MHz step
	-0.07
	-0.22
	-0.2
	-0.14

	Calculated Error [dB]
100MHz CH BW- 1MHz step
	0.05
	0.03
	-0.03
	-0.31


Table3. Calculated Error for Lab2-2017

It has to be noted that:
1. There is consistency between error calculate for lab2 for two different gain calibrations
a. Only for CH BW of 20MHz there is inconsistency
2. There is also consistency between Lab1, and Lab2 for almost all the CH BWs even though it would be difficult to converge on a figure to be used in the TRP MU tables

5. Proposals
It is proposed to use the CTIA formulation for determining the error associated with test system frequency flatness for TRP measurement of AAS BS.

Proposal 1: Use CTIA formula for estimating the error associated with test system frequency flatness

Proposal 2: the estimation of uncertainty value is systems’ dependent. Not possible to come up with a single figure for such uncertainty term.



6. Conclusion 
CTIA did look into this issue already for TRP measurements of WCDMA and LTE capable UEs. This contribution has given an overview on how the CTIA does estimate the error and proposed to use the CTIA formula for estimating the error associated with test system frequency flatness.
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