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1.  Location of the problem:

In the table of content, we highlighted the location, where statistical problems occur or are expected to occur.
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2.  Nature of the problem

In all  red and pink highlighted tests there is a minimum requirement  . It is a ratio of 2 throughput tests.

The denominator of the ratio is a throughput test with CQI /PMI/RI  used in a static manner. 

The nominator is another throughput test with  CQI /PMI/RI used dynamically according to the UE’s reports. The denominator-throughput establishes the reference and the  ratio is compared against the limit.

Throughput tests are statistical tests, bearing statistical uncertainties.

The denominator-throughput shall be 60% of the maximum throughput. This must be established by an appropriate SNR. Due to the statistical nature of the test, 60% cannot be established precisely and the readout of this test may deviate from the true throughput. Note that the deviation of the 60% must be bounded on both sides.
The nominator-throughput is also of statistical nature. It must be higher than a certain limit, hence it is bounded only on one side.

For the denominator-throughput Annex G is not usable at all. For the nominator-throughput the principle of Annex G might be usable. However all details must be revised, to be usable. It is proposed to design those tests without reference into Annex G.
3.  Parameters to be taken into consideration

Throughput is tested by observing ACK/NACK and statDTX returned form the UE. With the knowledge of the payload associated to an ACK the accumulated throughput can be calculated. More samples increase test time and reduce the statistical uncertainty.

( number of samples for statistical significance
All red and pink highlighted tests use fading profile with Doppler frequency shift 5Hz.

Hence minimum test time must be taken into consideration. In R5-090188 (Nokia) we have an analysis of minimum test time for throughput test in different demodulation scenarios. There is no demodulation scenario in R5-090188   which re-occurs in clause 9. However the order of magnitude for minimum test time can be derived from R5-090188.

( minimum test time due to fading approx. 10000 samples.

is t.b.d. in most test cases up to now. For the PMI test it is [1.1]. Hence the reference throughput is 60% and the limit under test is 66%. Both  numbers are derived with a statistical test, bearing uncertainty. On the other hand both numbers are in close vicinity. It is necessary to achieve both throughputs with uncertainty <<6%.

( statistical uncertainty <<6%.due to .

The reference in the PMI test is achieved by applying random PMI with equal probability. This is a statistical process on top of the throughput statistics.
Throughput is based on ACK/NACK counting. The frequency of ACK/NACK is 1 per subframe.  CQI/PMI and RI are reported with a lower frequency, depending on the test. These parameters will influence the throughput statistics. Independent and memoryless events are not any more given.  It is unknown to us, in which manner these reports influence the throughput statistics. 
( statistical uncertainty needs margin due to unknown effects

                         We propose to run the throughput tests with 20000 samples.

4.  Statistical uncertainty based on 20000 samples.

(based on independent and memoryless events)

A true throughput of 60% is measured with
Less than 7882 NACKs with 5% probability                                       tr meas=60.59%
Between 7882 and 8116 NACKs with 90% probability
More than 8116 NACKs with 5% probability                                      tr meas=59.42%
Reference throughput 60%:
A measurement, displaying 8000 NACKs  has a 90% confidence interval

From   7886 NACKs                                                                             tr true=60.57%
To        8116 NACKs                                                                            tr true=59.42%
(The true throughput is inside this range with 90% probability)

Limit throughput  66%:
A measurement, displaying 6680 NACK has a 90% confidence interval
From   6690 NACKs                                                                             tr true=66.55%

To        6912 NACKs                                                                            tr true=65.44%

Note: The binomial function is wider in the center (50% throughput ) and narrower near the edges. So the  confidence interval for 60% is                          +0.57  to -0.58%
                                       compared to 66%                               +0.55 to-0.56 %
However both are in the same order of magnitude.                                            

5. Generic text proposal
(following the PMI test and re-usable with modification for all pink and red highlighted tests)
1. Set the bandwidth, propagation condition, antenna configuration and measurement channel parameters according to Table 9.4.2.1.2.3-1.

2. Adjust SNR such that the measured throughput falls in between 58% and 62% (incl.)

The approach towards this goal is not specified. However the measurement, leading to SNRrnd   and trnd  (see below) must be performed with 20000 samples. During this throughput test, the SS shall transmit PDSCH with randomly selected pre-coding matrix from codebook (Table 6.3.4.2.3-1 in TS 36.211 [8]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities.

Declare the current SNR as SNRrnd  and the throughput at  SNRrnd   as trnd
3. The SS shall transmit PDSCH with precoding matrix according to PMI report from the UE. 

Measure the throughput using  SNRrnd  and  20000 samples.

4. Pass the UE, if the throughput is  ≥(1.1* ( trnd -0.57%) – 0.55%,  otherwise fail.

 -0.57% takes the measurement uncertainty of the measurement in step 2 into account 

 -0.55% takes the measurement uncertainty of the measurement in step 3 into account,
both in favour of the UE
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