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Overall Description:

TSG-T WG1/RF has been discussing statistical approach for BER/BLER testing to optimize a test time since #15 meeting. T1/RF believes that such information may be valuable for RAN4. This is intended to notify the key concepts and parameters that are used BER/BLER testing in UE conformance test specifications.

Actions:

No action is needed. This is just a notification of the concepts and parameters, which are already used in UE conformance BER/BLER testing.

Meeting Schedule of TSG-RAN WG4 and TSG-T WG4/RF:

TSG-T WG1/RF Meeting #27
4th-6th Nov. 2002 @ Luton/UK

TSG-RAN WG4 Meeting #25
11th – 16th Nov. 2002 @ USA

TSG-T WG1/RF Meeting #28
10th-12th Feb. 2003 @US

M (multiplication factor) greater than 1

Distribution of BER test results for one UUT (Unit under test)

The distribution function of BER result for one UUT is known as Bernoulli or binomial random variable with BER=p. 

Supposing that BER of one UUT is known and equal with specification value, e.g. 0.1%, 50% chance of BER result higher than 0.1% and 50% chance of BER lower than 0.1%. When the test limit is same as core specification (in this case, 0.1%), “shared risk” concept is applied. In other words, “shared risk” means 50% of confidence level is applied for pass/fail judgement. This is exactly same meaning of M=1.
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It was pointed out that this is NOT consistent with Test Tolerance handling in T1/RF, and the probality of passing a good UUT needs be maximized. This is a starting point that T1/RF considers a multiplication factor M greater than 1.

How can we handle of gray zone results?

When it results slightly higher than core specifications, e.g. test result: 0.101% and core spec: 0.1%, how can we handle this UUT. It could be a good UUT. Multiplication factor M is introduced to handle such a gray zone result. The concept of M and the value of M are used in GSM (TS51.010 [11]). This allows maximizing the probability of passing a good unit operating on the specification limit. The value of M and other parameters (“Probability of passing a good UUT” and “Risk of passing a bad UUT”) give the test limit for pass/fail judgement and number of bits/blocks to be tested. 

The multiplication factor M might have an impact for the system performance. T1/RF believes M=1.5 can meet the requirements of system performance.

Information for key concenpt and parameters 

1. The values given by core specifications
BER/BLER specifications: (the values depend on the test.)
RF and other test conditions:
All paramteres above are already agreed.
2. Newly introduced parameters in test specifications
Multiplication Factor M: 1.5
Probability of passing a good UUT: 99.8%
Risk of passing a bad UUT: 0.2%

Besides the above parameters, the following parameters are also to be specified for testing. 

3. Derived parameters
Number of bits/blocks to be tested (or number of error bits/blocks): (This is determined by the above parameters.)
Test limit derived from parameters denoted in 2.
Test Limit Multiplication Factor: 1.24 (Test limit = 1.24 * specBER/BLER)

4. Minimum Test Time at fading conditions
The contents of the following tables are developed in document [9].
Table F.6.1.6.2 : minimum Test time

	Fading profile
	Minimum test time

	Multipath propagation     3 km/h
	164 sec

	Multipath propagation    50 km/h
	9.8 sec

	Multipath propagation    120 km/h
	4.1 sec

	Multipath propagation    250 km/h
	2 sec

	Birth Death propagation
	38.2 sec

	Moving propagation
	628 sec


5. Early Pass/Fail termination criteria
When the performance of UE under test is extremely good or bad, they can be judged pass or fail and stop testing in earlier stage of BER/BLER testing. This may improve a total test time. The termination criteria of early pass/fail are calculated based on statistical significance using the parameters defined in #1-4.

Refernces:

[1] T1R000265: Agilent Technologies, Statistical approach for test result, T1/RF#15 17th-19th October 2000
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[3] T1R010130: Agilent Technologies, BER/BLER testing based on Statistical approach (TS34.121), T1/RF#18 14th-16th May 2001

[4] T1R010140: Rohde & Schwarz, BLER testing regarding fading conditions, T1/RF#19 9th-10th July 2001

[5] T1R010142: Rohde & Schwarz, Futher development of T1R010114 (BER testing), T1/RF#19 9th-10th July 2001
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[7] T1R010137: Agilent Technologies, Calculation Method for minimum number of test bits for BER, T1/RF#19 9th-10th July 2001

[8] T1R010143: Agilent Technologies, The concept of judgement for BER testing, T1/RF#19 9th-10th July 2001

[9] T1R010191: Telecom Italia Lab, BLER testing regarding fading conditions, T1/RF#20 3rd-5th September 2001
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[11] TS51.010 V4.9.0 (2002-07), Chapter 14 “Receiver”
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		0.1% BER testing
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