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G.2.10
Simulation to derive the pass fail limits 

There is freedom to design the decision co-ordinates (ne,ns).

The binomial distribution and its inverse is used to design the pass and fail limits. Note that this method is not unique and that other methods exist.
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Where

-
fail(..) is the error ratio for the fail limit

-
pass(..) is the error ratio for the pass limit

-
ER is the specified error ratio 0.05

-
ne is the number of bad results. This is the variable in both equations

-
M is the Bad DUT factor M=1.5

-
df is the wrong decision probability of a single (ne,ns) co-ordinate for the fail limit. 

It is found by simulation to be df = 0.004

-
clp is the confidence level of a single (ne,ns) co-ordinate for the pass limit.
It is found by simulation to be clp = 0.9975

-
qnbinom(..): The inverse cumulative function of the negative binomial distribution

The simulation works as follows:

-
A large population of limit DUTs with true ER = 0.05 is decided against the pass and fail limits.

-
clp    and df are tuned such that CL (95 %) of the population passes and D (5 %) of the population fails.

-
A population of Bad DUTs with true ER = M*0.05 is decided against the same pass and fail limits.

-
clp    and df are tuned such that CL (95 %) of the population fails and D (5 %) of the population passes.

-
This procedure and the relationship to the measurement is justified in clause G.2.9. The number of DUTs decrease during the simulation, as the decided DUTs leave the population. That number decreases with an approximately exponential characteristics. After 169 bad results all DUTs of the population are decided.

NOTE:
The exponential decrease of the population is an optimal design goal for the decision co-ordinates (ne,ns), which can be achieved with other formulas or methods as well.
G.3
Measuring throughput ratio

G.3.1
General

Annex G.3 is applicable for clauses 6.2, 6,3 and 6.4. Common to those clauses is, that a throughput ratio γ of the form  [image: image3.png]


 is measured. These clauses are tested exclusively with “slow” multipath fading profiles. Hence the test time is governed by test time due to fading, and number of samples due to statistical significance is not applicable.

The test requirement in clause 6.3 is a ratio of 2 throughput tests γ. In either numerator or denominator (depending on test case) a target throughput is desired, which is established by an approach resulting in the throughput and the reference SNR that is defined in G.3.2. This SNR is then reused when measuring the throughput of the other factor of the formula. The formulas for calculation of γ are defined directly under sections 6.3.

The test requirements in clauses 6.2 and 6.4 are a ratio of 2 throughput tests γ, where numerator and denominator are ordinary throughput tests. The formulas for calculation of γ are defined in sections 6.2 and 6.4 respectively

G.3.2
Establishing SNR

Adjust SNR such that the measured throughput is within 2% of target value (TBD% depending on test case). The approach, leading to target throughput and reference SNR is not specified.

The resulting SNR is the reference SNR to use when measuring throughput in the other factor (numerator or denominator) of γ.

To achieve statistical significance the final throughput measurement must be done with MNS samples, given table G.3.4-1

G.3.3
Measuring T-put

To achieve statistical significance the final throughput measurement must be done with MNS samples, given in table G.3.4 -1. Number of samples due to statistical significance is not applicable.

For measuring tue,follow1,follow2 and tue,rnd1,rnd2, the SS collects ACK, NACK and statDTX from the UE and records the time, elapsed from the beginning of the test. The payload size, received by the UE and acknowledged towards the SS, is constant. Throughput can be calculated in the SS by multiplying the payload size with the number of ACKs and dividing the accumulated payload in kilobits by the time in seconds, elapsed from the beginning of the test, being associated to the following ratio: ACK/ (ACK+NACK + DTX).
G.3.4
Number of samples for throughput ratios

Table G.3.4-1: Test time for testing throughput ratios
	Demodulation scenario (doppler speed)
	Minimum number of active subframes 

(MNAS)
	Scheduling pattern
	MNAS to MNS Scaling factor (Note 2)
	Minimum Number of Subframes

(MNS) after rounding up to nearest thousand

MNS=
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	5Hz
	100000
	FDD
	1.0526
	106000

	5Hz
	100000
	TDD FR1.30-1
	1.2903
	130000

	Note 1:
MNAS determined by theoretical estimations inherited from LTE based on R5-106393.

Note 2:
MNS/MNAS ratio decided by scheduling pattern (how much time is required to collect required number of active DL SFs)

Note 3:
MNS apply for both denominator and numerator measurement


Annex H (informative):
Test Procedure for FR2 Demod Testing
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