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1. Introduction

During RAN4 #76bis meeting a test plan for determining the impact of going from 20000 subframes to 400 subframes for the methodologies based on the reverberation chamber was outlined. The tests described in that test plan have been carried out by Bluetest and this document reports the outcome of this analysis. The outcome motivates a proposal for an updated uncertainty budget.
2. Measurement Setup and Procedure
The test plan for these tests is described in [1]. The following table summarizes the details.
	Test Parameter
	Value

	Number of DUTs
	3 (three different brands, commercial available)

	Band
	13

	Channel model
	Long delay spread high correlation

	Subframes
	Case 1: 400/stirring state
Case 2: 20 000/stirring state

	Throughput outage level
	70%

	Stirring
	Stepped

	Number of samples
	120

	Repetitions
	10 for each test case and DUT

	Averaging procedure
	Linear average

	Test system
	Bluetest RTS60

	Channel emulator
	Spirent VR5

	eNodeB
	R&S CMW500


Each set of repeated measurements were done consecutively and the changes to the test setup were kept to a minimum, as far as practically possible. In this way, the influence of additional uncertainty contributions was minimized.
3. Result Analysis

In line with the test plan, the following approach was used to estimate the contribution to the uncertainty due to using a limited number of subframes.

1. Calculate the linear average power at the 70% throughput threshold level for each repetition.
2. Calculate the mean power level at the 70% throughput threshold level over the repetitions for each test case and DUT.

3. Calculate the offset between the mean of case 1 and mean of case 2 at the 70% threshold level for each DUT.

4. Calculate the mean offset over the DUTs at the 70% throughput threshold level.

5. Calculate the uncertainty of the estimate of the mean.
6. Calculate the MU item in the following manner:

a. If the mean difference (3 DUTs) is larger than the uncertainty of the estimate of the mean, then the MU item is the mean difference (3 DUTs) between Case 1 and Case 2.

b. If the mean difference (3 DUTs) is smaller than or equal to the uncertainty of the estimate of the mean, then the MU item can be removed.
Applying this procedure to the collected data provides the results below.

Table I   Summary of the results from the procedure described above. All values are given in [dBm/15 kHz].
	Test Case
	Rep 1
	Rep 2
	Rep 3
	Rep 4
	Rep 5
	Rep 6
	Rep 7
	Rep 8
	Rep 9
	Rep 10
	Mean

	DUT 1

	Case 1
	-88.2
	-87.9
	-87.6
	-87.5
	-88.3
	-87.8
	-87.6
	-87.7
	-87.8
	-88.0
	-87.8

	Case 2
	-87.6
	-87.8
	-88.0
	-87.9
	-87.8
	-87.5
	-87.5
	-87.8
	-87.9
	-87.8
	-87.8

	Difference
	
	0

	DUT 2

	Case 1
	-84.5
	-84.1
	-84.2
	-84.4
	-84.1
	-84.1
	-84.5
	-84.2
	-84.4
	-84.4
	-84.3

	Case 2
	-84.1
	-84.3
	-84.2
	-84.3
	-84.2
	-84.1
	-84.2
	-84.1
	-84.1
	
	-84.2

	Difference
	
	0.1

	DUT 3

	Case 1
	-84.6
	-84.6
	-84.6
	-84.5
	-84.5
	-84.4
	-84.3
	-84.4
	-83.9
	
	-84.4

	Case 2
	-84.1
	-84.1
	-84.2
	-84.2
	-84.2
	-84.2
	
	
	
	
	-84.2

	Difference
	
	0.2


Observe that one measurement is missing for DUT 2, case 1. This was due to an unstable measurement and due to time and practical constraints there was no possibility for re-measuring this case. Also, due to time constraints, only nine and six measurements were possible to be performed on DUT 3 for case 1 and case 2, respectively. It is assumed that this will affect the uncertainty of the estimate of the mean to a limited extent.

From this, Step 4 results in a mean offset of 0.1 dB.
The uncertainty U of the estimate of the mean (standard error) is calculated using the following equation.
U=σ/sqrt(N)

where σ is the sample standard deviation and N is the number of measurements. For a confidence limit of 95%, a factor of 1.96 is applied to U. The test case with the largest standard error will set the limit for each DUT, which gives the following results.
Table II   Summary of the uncertainty of the estimate of the mean from Table I. All values are given in [dB].
	DUT
	U
	U * 1.96

	1
	0.08
	0.16

	2
	0.05
	0.10

	3
	0.07
	0.15


This means that the uncertainty of the estimate of the mean is +/- these limits.

It is observed that the mean offset obtained from Step 4 (0.1 dB) is smaller than all of these limits (+/-0.16, +/-0.10 and +/-0.15). Based on this outcome, Step 6 above results in a recommendation to remove the uncertainty contribution related to using 400 subframes/stirring state from the uncertainty budget in [1].
4. Conclusions and Proposal
This contribution provides the results from the analysis of using two different test cases with different number of subframes for measurements based on the reverberation chamber. It was shown that the mean offset between the two test cases was smaller than the uncertainty of the estimate of the mean.
Based on this outcome, the author seeks agreement on the following proposal.

Proposal: Remove the uncertainty item “Uncertainty of 400 SF vs 20k SF per pwl level and stirring state in RC, RC&CE” from the uncertainty budget provided in [1].
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