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<Unchanged Sections Skipped>
5.7
Statistical Analysis

5.7.1
Layer 1 Receiver and Performance Tests

When L1 throughput (payload bits/time) is measured during receiver and performance tests, one has to consider the question: In what range around Tmeasured is the true throughput, Ttrue? The parameters in receiver and performance tests are better known and allow us to answer this question.

In L1 throughput tests, we have a fixed reference channel so the number of payload bits per block is constant. In a fixed reference channel, we know the maximum throughput.

If the throughput limit is defined as 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 one to derive statistics which tells us the variance of the true throughput around the measured one. These statistics are used to determine the minimum number of samples for a given confidence level for the pass/fail decision.

Another aspect that impacts minimum test time is 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 the two aspects (statistical or fading) applies.

For 5G NR, each minimum test time is derived from the speed in the profile. The longest time is [TBD] seconds for the slow speed fading profiles.

Most of the layer 1 receiver and performance tests in 5G NRare governed by the test time due to fading.

5.7.2
Application Layer Data Throughput

During the application layer data throughput, we can also record ACK, NACK and stat DTX in order to calculate the L1 payload bit throughput, although this is not the main target of the application layer test. We can consider the same question: In what range around Tmeasured is the true throughput, Ttrue? However, the parameters for this measurement are not as controlled for us to answer the same question.

In contrast to fixed reference channel, the TBS variation is intended to be high and/or fast to exercise aspects of the UE that may impact application layer data throughput. This means that we have high variability in the range of payload bits per block. Therefore, the definition of a maximum throughput at the physical layer is not meaningful as the target throughput is not easily defined.

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

In contrast to layer 1 receiver and performance tests above, the measured throughput is the final result and not the pass/fail decision.
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