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Discussion
1. Introduction

In TR 37.901 clause 5.7 Statistical Analysis    is still empty.

In this contribution some statistical considerations are collected.

A possible result of these considerations is, that clause 5.7 is not necessary.

Transfer duration time for each test must be defined. Test time for L1 throughput was derived from statistical calculations and simulations. As shown below, this is not possible for application layer throughput. So it is proposed to derive the transfer duration time otherwise.

First proposals are already in TR 37.901  
2. Existing proposals
For HSPA:
Table A.2.1-1: Transfer Duration Times

	Profile
	Minimum Test Time

	Static
	60s

	Faded (PA3, VA3, PB3, VA30, VA120)
	164s

	
	


For LTE:

Table A.3.1-1: Transfer Duration Times

	Profile
	Minimum Test Time

	Static
	60s

	Faded (EPA5,EVA5, ETU70, ETU300)
	FFS


During this time, we measure a number of bits into the application. This number divided by the transfer duration time is the application layer throughput Tmeasured. The main question is:

In which range around this  Tmeasured is the true throughput Ttrue  ?

3. Discussion
3.1. Receiver and performance tests
We had the same question, when we measured L1 throughput (payload bits/time) in receiver and performance tests. The parameters in receiver and performance tests were better known to answer this question: 
In L1 throughput tests we have a fixed reference channel: The number of payload bits per block is constant. In a fixed reference channel we know the maximum throughput.

The limit throughput is defined as e.g. 70% of the maximum throughput.

A UE near the limit  receives 70% correct blocks of constant TBS (returns an ACK) and 30%  corrupted or missed blocks (returns NACK or statDTX). 


If a process works within an incremental redundancy sequence, the samples are not independent. 

Nevertheless, the error events (corrupted or missed blocks) are mainly independent.

These facts allow to set up a statistics, which tells us the variance of the true throughput around the measured one. This is used to determine the minimum number of samples for a given confidence level for the pass fail decision due to statistical reasons.
Another minimum test time is defined due to fading. The minimum test time due to fading is long for slow speed propagation profiles and short for high speed ones. The longer minimum test time of both (statistical or fading) applies.

For UTRAN each minimum test time is derived from the speed in the profile.
(longest: 164s for the slow speed fading profiles)

For LTE the minimum test time is simulated for each test case, hence we have a large variety of minimum test times. 
(longest: 150 000minimum number of active samples = 1500s net test time,

Shortest: 1366 minimum number of active samples = 13.66 s net test time)
Most of the tests in UTRAN and LTE are governed by the test time due to fading.

3.2. L1 Throughput in TR 37.901
In TR 37.901 we also record ACK, NACK and stat DTX to calculate the L1 payload bit throughput, although this is not the main target of the application layer test. However the parameters for this measurement are worse, to answer the same question: 
In which range around this  Tmeasured is the true throughput Ttrue  ?

In contrast to fixed reference channel, in this TR the TBS variation is intended to be high and/or fast. This means, we have a high variability range of payload bits per block. The definition of a maximum throughput is not meaningful. The definition of  a target throughput could be meaningful but does not exist. 

While above one throughput is composed of one ratio of  (correct blocks) / (corrupted or missed blocks), in this TR37.901 one throughput can be achieved by different compositions of  correctly received TBSs.  Of course, L1 throughput is still of statistical nature, but the characteristic of this statistics is unknown to us. Hence it is not possible for us to derive a variance of true throughput around the measured throughput.

In contrast to above, the measured throughput is the final result, not the pass fail decision. 
For fixed reference channel testing constant confidence level of 95%  is constructed together with the pass fail limit, as the UE is compared against this predefined limit. In Application layer testing it is desirable to compare  the throughput against a variable throughput target or a competitor UE. The confidence level in this context is another (more complex) notion, than for a predefined pass fail limit. We are not able to calculate this notion of confidence level.

3.3. Application layer throughput

The application layer throughput is based on the L1 throughput.  The L1 throughput is inaccessible for a analytical statistics, as shown above. It can be expected, that the Application layer SDUs are not independent, quite the contrary they are dependent in an unknown way.  Hence the application layer throughput is inaccessible for a statistics as well. Nevertheless the application layer throughput is of statistical nature! 
4. Conclusion:

Application layer throughput is of statistical nature, but the statistics in unknown to us.
Hence we are not able to give a variance around the measured throughput , containing the true throughput, or what is the same,
We are not able to give a confidence level of the measurement, when giving a predefined test time, or what is the same, 

We are not able to calculate a minimum test time for a given confidence level.

5. Proposal

For UTRAN we have already a proposal for minimum Test time, where 164 sec is derived from lowest speed fading.(crossing of 990 wavelengths, when travelling with the speed, given in then fading profile) This proved its worth during the past and seems meaningful and plentiful for the other(higher) speeds.   For static 60 sec is proposed.

For LTE, 60s for static is proposed as well, and fading is FFS. 
We propose, to reuse the test time for LTE, already simulated in 36.521 Annex G.3.5, provided that we find equivalent demodulation scenarios. 
TS36.521-1 Annex G.3.5 contains approx. 50 test times for throughput tests with different demodulation scenarios. They contain the fading profiles, proposed in TR 37.901 clause 5.5.2.

The demodulation scenarios are characterised by more parameters: BW, RB allocation, modulation and coding, antenna configuration. Theses parameters are not yet defined in TR 37.901. So it is not possible to select specific test times from Annex G.3.5 for TR 37.901. However, vice versa, when deciding those parameters in TR 37.901, it is proposed to reuse, as far  as possible, the demodulation scenarios in 36-521-1 Annex G.3.5.

