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1. Introduction

Nokia kindly produced simulations of errors in a coded and decoded data stream.

Following parameters were used in the simulation:

RMC 12.2, tuning the raw BER or AWGN level such that the decoded BER is 

0.1% (Limit DUT) and 

0.15% (bad DUT)

Nokia created 2 sets of 10,000,000 numbers (in natural sequence), each number representing the number of bit errors in one 244 bit block.

This material shall be used to create a set of reference disributions, which then are used to define a pass and a fail limit to decide the BER test.
The 0.1% set is used to create the fail limit. The bad (right) tail of the distribution is used for this purpose.

The 0.15% set is used to create the pass limit. The good (left) tail of the distribution is used for this purpose.

2. Interpretation of the material

As a first step, Rohde & Schwarz describe the general properties of the distributions.
The 10,000,000 numbers are processed as follows:

10,000,000 = L * R

with

L = Length of  single test in blocks of 244 bits

R= number of Repetitions

The R single test results are then used to draw a distribution.

We produced the following combinations:

	True BER
	p=1E-3
	p=1.4E-3

	Long

 test
	L*R = 10,000*1000
	L*R = 10,000*1000

	
	L*R = 1000*10,000
	L*R = 1000*10,000

	Medium
	L*R = 200*50,000
	L*R = 200*50,000

	Short test
	L*R = 100*100,000
	L*R = 100*100,000


2.1 Long tests
· The distribution has a gaussian like shape.
· It is approximately symmetrical to the mean value.

· One maximum approx. on the mean value.
· 2 minima at the edges 

· It is broader than the equivalent Binomial distribution
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Figure 1: L=10,000*244bit, R=1000, p=1.4E-3
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Figure 2: L=1,000*244bit, R=10,000, p=1.4E-3
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Figure 3: L=10,000*244bit, R=1000, p=1E-3
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Figure 4: L=1,000*244bit, R=10,000, p=1E-3

2.2 Short tests
· No gaussian like shape.

· Broader than the equivalent Binomial disrtibution

· 2 maxima, one inner maximum, one  left edge maximum.

(Interpretation of the left edge maximum: there is a high probability to find 0 errors in short tests)

· 2 minima,  one between the maxima, one on the right edge.

(A binomial distribution does not exhibit an inner minimum)

· The inner maximum is left of the mean value 

· Highly assymetrical: a streched right tail and a compressed left tail.

· The left edge maximum is higher for the 0.1% DUT than for the 0.15% DUT
[image: image5.jpg]probability

distribution of simulation and binarmial

008

006

004

002

i H
0 10 20 30 40 & 61 70 80 90 100
Nurnber of errors





Figure 5: L=100*244bit, R=100,000, p=1.4E-3
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Figure 6: L=100*244bit, R=100,000, p=1E-3

2.3 Medium test

· The left edge maximum disappears

· still assymetrical: a streched right tail and a compressed left tail.
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Figure 7: L=200*244bit, R=50,000, p=1.4E-3

[image: image8.jpg]probability

x10® distribution of simulation and binornial

0 10 20 30 40 & 61 70 80 90 00
Nurnber of errors




Figure 8: L=200*244bit, R=50,000, p=1E-3
3. Prediction for the pass fail limit and test time
Broader distribution than the equivalent Binomial distribution:

(The pass and fail limit are generally outside the currently used ones

(Longer test time

The 0.1% set is used to create the fail limit. The bad (right) tail of the distribution is used for the fail limit. The right tail of the distribution is streched for short tests.

( The fail limit is extra far outside the currently used limit.

( Extra longer test time for very bad DUTs

The 0.15% set is used to create the pass limit. The good (left) tail of the distribution is used for the pass limit. The left tail of the distribution is compressed for short tests.

( The pass limit is moderately far outside the currently used limit.

( Moderaty longer test time for ideal DUTs

(The left edge maximum must be correctly interpreted:

