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Introduction

In order to optimize test time for BER/BLER, T1/RF has been discussing BER/BLER termination criteria. The current working assumption is described in TS34.121 Annex F.6.1. In T1/RF#24 meeting, Rohde & Schwarz has pointed out that confidence limit (wrong decision probability) is incorrectly applied for early termination criteria, and it may result larger number of false judgment units than expected. ([1], [2], [3], [4])

This reports the simulation result, which is performed by Agilent Technologies. And it raises the discussion point how we can handle this issue to move forward.

Result of simulation

Agilent has simulated based on the similar conditions that are used in [3] and [4]. The following is a summary of results. Consequently we have concluded that the point raised by Rohde & Schwarz is correct from simulation viewpoint.

	
	Early Pass
	Early Fail

	Target BER
	0.15%
	1.50%
	0.15%
	1.50%
	0.10%
	1.00%
	0.10%
	1.00%

	SpecBER
	0.001
	0.01
	0.001
	0.01
	0.001
	0.01
	0.001
	0.01

	Confidence Limit
	99.80%
	99.80%
	95%
	95%
	99.80%
	99.80%
	95%
	95%

	NE(max)
	200
	200
	200
	200
	200
	200
	200
	200

	Number of Trials
	1000
	1000
	1000
	1000
	1000
	1000
	1000
	1000

	M
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5
	1.5

	Result 
	
	
	
	
	
	
	
	

	Number of Early Pass/Fail
	26
	30
	312
	300
	22
	24
	291
	289

	Expected number
	2
	2
	50
	50
	2
	2
	50
	50


We have also confirmed if the early termination is applied only once, the number of false judgement units is consistent with confidence limit (wrong decision probability). So it can be concluded that the theory is correct, but “how to apply” is not correct.

Resolutions

We believe there are two kinds of solutions. One is the proposal from Rohde & Schwarz [5], and the other is the early termination judgment is applied only once.

1) Proposal from Rohde & Schwarz:
The T1R020126 defines a new concept “Final profanity of wrong pass/fail decision F” and “D: wrong decision probability for a test step”. If they can be clearly defined, this solution may be aligned with the current working assumption. However as long as Agilent has checked the proposal, there is no clear rationale how to calculate “D” from given “F”.
Rohde & Schwarz is kindly asked to provide the proof for calculation method for “D” from the given “F”. Otherwise it is difficult to accept this proposal.

2) Early termination judgment is allowed only once:
As described early, if early termination judgment is performed only once (if BER or BLER does not meet a criteria, the test should continue until final termination condition is met.), it is theoretically correct. The simulation proves this. However this is a new concept for early termination. T1/RF should discuss if this proposal is acceptable.

Proposal

Agilent proposes that “F.6.1.7 Pass fail decision rule”, “F.6.1.8 Test conditions for BER, BLER tests”, and “F.6.1.9 Practical Use (informative)” should be deleted until T1/RF would reach any conclusion for this issue.

“F.6.1.5 Definition of good pass fail decision” describes the statistical theory for early pass/fail termination using chi-squared distribution limit curves. This is still correct if it is applied only once. The detailed description for “How to apply early termination criteria” (F.6.1.7, F.6.1.8, and F.6.1.9) is not correct.
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