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1. Introduction
Most of the open issues regarding the sustained data rate test cases were agreed in the RAN4#56 meeting [1]. However some aspects were left for further consideration, including
· 
Test length
· 
Signal level

· 
Reference values

We address those aspects in the present contribution.
2. Test length
The tentative assumption is that the specified TB success rate shall be sustained during at least 1000 subframes. The uncertainties of such test setup can be analysed based on the central limit theorem, assuming independent samples. 

Figure 1 depicts the uncertainty of the TB success rate as a function of the sample size (test length) at 10 % BLER:
[image: image1.png]008

007

008

005

004

003

00z

oo

——— 099 percentie
——— 095 percentie
—— 03 percentie

0 1000 2000 3000 4000 5000 6000 7000 BOOD 9000 10000




Figure 1 – uncertainty of the TB success rate
As can be seen, the estimated TB success rate is 90% ± 2 % for 1000 subframes with 95 % confidence. Perhaps a slightly longer test length could be hence adopted (e.g. 3000 subframes), however this would be primarily up to RAN5 to decide. 
3. Signal level
A question was raised whether the signal level Es should be higher than 85 dBm/15 kHz for the test cases with high SNR. 
It can be seen from the following calculation
· T = 293.15 K (20 C), K = 1.38E-23, B = 15 kHz
· N = kTB = -132 dBm/15 kHz
· Noise figure = 9 dB
· SNR = -85-(-132+9) = 38 dB
that the thermal noise is much smaller than the other noise contributions in the RF. Consequently there seems to be no need to adopt a higher Es.
4. Reference values
The performance results for the revised test cases are shown in Figure 1 and Figure 2 below, assuming 6 % TX EVM and no RF impairments. The results are given in terms of the relative throughput, defined as
100%*NDL_newtx/ (NDL_newtx + NDL_retx)
where NDL_retx is the number of newly transmitted MAC PDUs and NDL_retx is the number of retransmissions.
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Figure 2 - FDD results
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Figure 3 - TDD results

Based on the above results, a TB success rate of 95 % would be a suitable requirement for scenarios 1-3. However a much higher SNR is needed for cases 3A/B and 4, in the order of 21-24 dB for the 95 % throughput. Therefore a lower reference value need to be adopted for those cases in order to ensure that the performance is not limited by the RF. A success rate of 80-90% would be a suitable requirement considering realistic RF imperfections.
5. Conclusions

In the present contribution, we address the remaining aspects regarding the verification of sustained data rates. The following recommendations are given based on these considerations:
· 
The test length could be increased to 300 frames

· 
The signal level Es = 85 dBm/15 kHz seems appropriate
· 
The reference values of FDD and TDD test cases 1, 2, and 3 could be set to 95 %
· 
The references values of FDD and TDD test cases 3A/3B, and 4 could be set to 80-90 %
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