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1. Introduction and summary of the problems
1.1 Throughput tests in clause 8
(just for repetition)
a)
The measured information bit throughput R is defined as the sum (in kilobits) of the information bit payloads successfully received during the test interval, divided by the duration of the test interval (in seconds).

b)
The UE indicates successfully received information bit payload by signalling an ACK to the SS.
If payload is received, but damaged and cannot be decoded, the UE signals a NACK.

c)
Only the ACK and NACK signals, not the data bits received, are accessible to the SS.
The number of bits is known in the SS from knowledge of what payload was sent.

d)
For the reference measurement channel, applied for testing, the number of bits in a radio frame it is fixed during one test.

e)
The time in the measurement interval is composed of successfully received subframes (ACK), unsuccessfully received subframes (NACK) and no reception at all (DTX-subframes).

f)
DTX-subframes may occur regularly according  the appliccable reference measurment channel (regDTX).
In real live networks this is the time when other UEs are served. In TDD these are the UL and special subframes.
regDTX vary from test to test but are fixed within the test.

g)
Additional DTX-subframes occur statistically when the UE is not responding ACK or NACK where it should. (statDTX)
This may happen when the UE was not expecting data or decided that the data were not intended for it.

The pass / fail decision is done by observing the:

-
number of NACKs

-
number of ACKs and

-
number of statDTXs (regDTX is implicitly known to the SS)

The ratio (NACK + statDTX)/(NACK+ statDTX + ACK)is the Error Ratio (ER). Taking into account the time consumed by the ACK, NACK, and DTX-TTIs (regular and statistical), ER can be mapped unambiguously to throughput for any single reference measurement channel test.
The pass fail decision is done as follows:
Testing Throughput = 70% then the test limit is 

Number of fails (NACK and statDTX) / number of samples ≤ 66 / 184  
We have to distinguish 3 cases:

a)
The duration for the number of samples (184) is greater than the minimum test time: 

Then the number of samples (184)  is predefined and the decision is done according to the number of events ( 66 fails)

b) ….

c)
The minimum test time is greater than the duration for the number of samples: 

The minimum testtime is predefined and the decision is done comparing the measured ratio at that instant against the test-limit-ratio.

NOTE : The test time for most of the tests is governed by the Minimum Test Time

The test limit is derived from the theory of independent (memoryless / time independent) events in a number of samples.
The minimum test times, for each demodulation scenario, are derived from simulations and defined as the instant, when throughput fluctuations decrease below ± 2% of the final throughput, where the final throughput is the minimum requirement.

1.2 Throughput tests in clause 9

 There is only one communality: Throughput tests are of statistical nature.

There are substantial differences, when measuring throughput in clause 9:
· Throughput ratios γ are tested. The minimum requirements for γ are 1,   1.05,   1.1,   1.2   and 1.6, each γ needing 2 throughput tests. For  γ near to 1 we need more clarity/sharpness for the test than in clause 8 (one limit 70%)
· In clause 9 we have special demodulation scenarios, which differ from those in clause 8, except one. This demodulation scenario can be re-used partly.  Otherwise we have no simulations for minimum test time.

· The samples are not independent (not memory less / not time independent).             Not memory less: In case of “UE follow”, the feedback from the UE to the SS introduces a memory.                                                                                                   Not time independent:  nominator throughput and denominator throughput are run under time dependent environments. Denominator: e.g. select different sub bands, equally distributed. Nominator: “UE follow” is equivalent to time dependency

· In clause 8 the TBS during one test was constant. This allows to relate the throughput to the ACK/NACK statistics. In clause 9 the TBS varies during the test. The ACK/NACK statistics is not applicable. (We know a theory, based on the multinomial distribution, which could cope with different TBSs. Compared to the binomial distribution, it comes faster  to a pass fail decision. We propose to exploit this property for additional margin and  not to apply this theory, as it is difficult to apply.)
· In clause 8 the minimum requirement was 70% of the maximum throughput.70% was the reference point for the ACK/NACK statistics.  
In clause 9 there is one test with a reference throughput of 60%. In the other tests the reference throughput is open. It adjusts automatically anywhere during the test.  ( The ACK/NACK statistics is not applicable.

1.3 Interpretation of throughput tests in clause 8 and clause 9
In clause 8 we have
Minimum requirements:                   70% of the maximum throughput

Bad DUT: 70% /1.378 =                   50.8% of the maximum throughput

Test limit: 66/184 =                          64.13% of the maximum throughput

Interpretation:
A readout of 64.13%  +  Δ%  means:

Pass, the DUT is better than a Bad DUT with high probability (95%)
A readout of 64.13%  -  Δ%  means:

Fail, the DUT is worse than a Limit DUT with high probability (95%)
(Δ%:   a very small contribution to  the throughput)

We cannot directly transfer this interpretation into clause 9. 

Shall we apply the BAD DUT concept to the

(a) denominator throughput, to the 

(b) nominator throughput or to the 

(c) ratio γ

(a), at least (a) only, seems meaningless

(b) seems meaningful, however applying a bad DUT factor in the same order of magnitude as in clause 8,  produces a test limit, which looks strange:
E.g. for γ = 1.1 the test limit is γ  ≈ 0.95
(c) to apply a bad DUT factor to γ-1 (e.g. 0.1 in case of  γ = 1.1) seems meaningful.

Leading to a bad DUT of 1. 077 and a test limit of approx 1.088

2. Proposed solutions
2.1 Minimum test time
Demodulation scenarios are responsible for minimum test time:

All demodulation scenarios are slow: Doppler frequency = 5Hz.

We propose to re-use the demodulation scenario, we already have simulations for, and extend the result to the other ones, without new simulations.

In specific: 

Demodulation scenario: R.2

(10 MHz, full, QPSK, 1/3) (1x2 Low) EVA,5
Minimum number of 38764 active sub frames  produced 43072 (FDD) and 77528 (TDD) MNS ( Minimum Number Subframes)
With this number of subframes the throughput fluctuation due to fading is reduced to below +- 2%.

2% is not small enough for low γ ratios. We propose to increase the minimum number of subframes by the factor of approx. 2.21, leading to 100,000 (FDD) and 170,000 (TDD) MNS,  leading to better but unknown throughput fluctuation.

2.2 Test limit for γ
we need a relaxation to γ compared to the minimum requirements. This is equivalent to the bad DUT concept for throughput tests in clause 8. We propose to use the above derived numbers(100,000 (FDD) and 170,000 (TDD))  to derive a relaxation for γ .
38764 * 2.21 = 85668 Number of active subframes
We propose to use Test 9.4( γ =1.1)to derive the throughput relaxation, as this test has a reference throughput of 60% 
For a readout 60% (denominator) and 90% confidence interval using 85668 samples:

The true throughput is in between 59.73% and 60.28% 
The same interval holds approx . for 66% (nominator) readout : -0.27 /+0.28%
65.73 /60.28  (    γ =1.09
This calculation is based on the binomial statistics (independent events) for nominator and denominator each.. We know, that it is not applicable. But we are not able to apply a correct statistics. The throughputs could be RSSed, before combining it to γ, since the contributions are independent. We did not do it, leading to a little bit more confidence level than 95% from above. 
In addition, we would like to extend this interval to the other γ, not having a reference throughput of 60%
With this value, interpretation (b) from clause 1.3 is avoidable for all γ, but not for γ=1.
2.3 Result:

Run all tests in clause 9.3 to 9.5  with MNS: 100,000 (FDD) and 170,000 (TDD)
Apply the following test limits for γ
γ =1         (        Test limit = 0.99

γ =1.05    (        Test limit = 1.04
γ =1.1      (        Test limit = 1.09

γ =1.2       (        Test limit = 1.19

γ =1.6       (        Test limit = 1.59
3. BLER
3.1 General

In clause 9.3 (CQI Reporting under fading conditions) in specific

9.3.1 (Frequency-selective scheduling mode) 
9.3.2 (Frequency non-selective scheduling mode)
the throughput measurement in the case “UE-follow” is connected to a BLER measurement. 
Minimum requirement (a) tests, that the CQI distribution represents the fading channel, but is does not test the correct position of CQI median. 
Minimum requirement (b) tests a throughput(tp) ratio: “UE-follow tp” / “quasi static tp”. It is not specified, if the ratio results from high or low tp values.
Minimum requirement (c) is the aforementioned BLER measurement. This measurement verifies, that the UE reports a CQI Median, which is not too conservative. (BLER greater or equal to 0.05  or 0.02, in supplementation to minimum requirement (a))

3.2 Number of samples
It is highly meaningful to re-use the throughput samples for BLER.

While the throughput is calculated from ACK, NACK, statDTX and reg DTX, where 

· reg DTX is known in advance to the SS.

· stat DTX occurs statistically and is associated to 0 payload size

· NACK occurs statistically and is associated to 0 payload size

· ACK occurs statistically and is associated to  a variable payload size

BLER is calculated only from ACK and NACK irrespective of the payload size.

The statDTX-samples are responsible, that BLER is calculated from less and not predictable number of samples. 
3.3 Which TT to apply for BLER?
We propose to test against the minimum requirements.

· We think the BLER minimum requirements contain a high portion of implementation margin, such that it is not necessary to apply additional test margin.

· The number of CQI reports for the relative frequency distribution is 2000. This is a relative slim number and cannot produce a distribution of high statistical significance and its median. Hence it is straightforward to test BLER ( related to CQI Median) while ignoring the small uncertainty of the statistical measurement. 

· “Not predictable” number of BLER samples (see clause 3.2) makes it difficult to derive TTs for the BLER test 
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