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1 Introduction
In RAN5#47, upon the agreement of R5-103771 [1] introducing uncertainty parameters and test tolerances for clauses 8.4.1 PDCCH/PCFICH and 8.5.1 PHICH in demodulation performance requirements, the effect of finite test time was agreed based on discussions on simulations of uncertainties in SNR & BLER variation after a finite amount of throughput in subframes.
This document is intended for information about the simulation results that were not presented in RAN5#47. This is to provide background information on the finite test time and its effect to the test tolerances in the above mentioned cases. This also relates to AP#47.22.
2 Summary of 8.4.1 and 8.5.1 Uncertainties
In the table below is a summary of different uncertainty parameters used in the calculation for final test tolerance values provided by Anritsu in R5-103771 [1]. 
Table 1: Summary of 8.4-8.5 Uncertainty Calculations

[image: image1.emf]36.521-1 TC 8.4.1.1 8.4.1.2.1 8.4.1.2.2 8.5.1.1 8.5.1.2.1 8.5.1.2.2 8.5.1.1

Scenario # 8-1 8-2 8-3 9-1 9-2 9-3 9-4

SNR 0,30 0,30 0,30 0,30 0,30 0,30 0,30 Anritsu proposal

Fading 0,50 0,70 0,70 0,50 0,70 0,70 0,50 Anritsu proposal

Flatness 0,50 0,50 0,50 0,50 0,50 0,50 0,50 Anritsu proposal

Test time 0,20 0,40 0,40 0,40 0,60 0,40 0,40 SNR variation effect

+/- variation 0,05 0,27 0,14 0,19 0,48 0,36 0,21 Nokia simulation

Overall 0,79 0,99 0,99 0,87 1,09 0,99 0,87

Test Tol 0,80 1,00 1,00 0,90 1,10 1,00 0,90 New proposal

Tol change  0 0,1 0,1 0,1 0,2 0,1 0,1 SNR variation effect


Each of the scenarios include SNR + Fading + Flatness + Test Time effect calculated into test system uncertainty using the root sum square equation due to the assumption of these parameters being uncorrelated: Test System uncertainty Overall = SQRT ((SNR uncertainty)^2 + (Fading profile power uncertainty)^2 + (AWGN flatness and signal flatness)^2 + (variation due to finite test time)^2). 
The Nokia simulations, in blue, were done at 200000 subframes with 20 different seeds, which SNR variation results are shown in the table below, including the BLER variation. 
Table 2: Nokia Simulations (shown in blue, in Table 1)
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scenario

BLER 

variation at 

200000 

Subframes

Max SNR 

Variation in 

dB

TC\_8-1 

0,0221

0,051395349

TC\_8-2 

0,0794

0,270989761

TC\_8-3 

0,0782

0,144014733

TC\_9-1 

0,0656

0,186363636

TC\_9-2 

0,1385

0,482578397

TC\_9-3 

0,0781

0,364953271

TC\_9-4 

0,0821

0,207848101


At 200 000 subframes the SNR, which here directly impacts the measurement’s confidence level, varies visibly in most cases. To compensate substantial and very time consuming testing, a finite test time allowances were introduced in R5-103771 [1]. The finite test time was chosen to be based on the 200 000 subframes used in the simulations, but also because it is a reasonable length for accurate results in the presence of SNR variation effect. 
In order to make sure the allowances for finite test time (SNR variation effect, shown in red, in Table 1) are always at least what was simulated, the allowance was increased bearing in mind that the final Test Tolerance, after all the contributions are added root-sum-square, is quoted to 0.1dB resolution. Any extra allowance was set to keep the overall uncertainty impact minimum, and not to change the overall uncertainties when specified to 0.1dB resolution. 
Here are a few examples of the calculations:
Test case 8.4.1.1
a) Original overall uncertainty (with infinite test time) = SQRT (0.3^2+0.5^2+0.5^2) = 0.77dB, round to 0.8dB.

b) The simulation result of 0.05dB was increased to allow 0.2dB contribution.
c) A check was carried out to ensure that 0.2dB could be used for the effect of finite test time. New overall uncertainty (with simulation figure for finite test time) = SQRT (0.3^2+0.5^2+0.5^2+0.2^2) = 0.79dB, again, round to 0.8dB.
 

Test case 8.4.1.2.1
a) Original overall uncertainty (with infinite test time) = SQRT (0.3^2+0.7^2+0.5^2) = 0.91dB, round to 0.9dB.

b) The simulation result of 0.27dB was increased to allow 0.4dB contribution. 
c) A check was carried out to ensure that 0.4dB could be used for the effect of finite test time. New overall uncertainty (with simulation figure for finite test time) = SQRT (0.3^2+0.7^2+0.5^2+0.4^2) = 0.99dB, round to 1.0dB.
Test case 8.5.1.2.1
a) Original overall uncertainty (with infinite test time) = SQRT (0.3^2+0.7^2+0.5^2) = 0.91dB, round to 0.9dB.

b) The simulation result of 0.48dB was increased to allow 0.6dB contribution.
c) A check was carried out to ensure that 0.6dB could be used for the effect of finite test time. New overall uncertainty (with simulation figure for finite test time) = SQRT (0.3^2+0.7^2+0.5^2+0.6) = 1.09dB, round to 1.1dB.
RAN5 has agreed on these numbers in RAN5#47, in Montreal, and therefore a corresponding CR R5‑106244 [2] has been submitted to include the 200 000 subframes in the statistical annex G of TS 36.521-1.
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