Page 1



3GPP TSG-WG1 Meeting #16
Tdoc (
T1#16(02)0483

Yokohama, Japan, 1st-2nd Aug, 2002

	CR-Form-v7

	CHANGE REQUEST

	

	(

	TS34.121
	CR
	
	(

rev
	-
	(

Current version:
	3.9.0
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Deletion of some suclauses from F.6.1 Statistical testing of receiver BER/BLER performance

	
	

	Source:
(

	T1/RF

	
	

	Work item code:
(

	
	
	Date: (

	01/Aug/2002

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	R99

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)

	
	

	Reason for change:
(

	The current test procedure information regarding early pass/fail terminations are incorrectly introduced. This may result the larger number of false judement units than theoritically expected.

	
	

	Summary of change:
(

	F.6.1.7, F.6.1.8 and F.6.1.9 (the contents only) are deleted. And the reference pointer to the contents are corrected.

	
	

	Consequences if 
(

not approved:
	Due to misuse of theory, it results the larger number of false judgment units than theoritically expected.

	
	

	Clauses affected:
(

	F.6.1

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

F.6
General rules for statistical testing

F.6.1
Statistical testing of receiver BER/BLER performance

F.6.1.1
Error Definition

1)
Bit Error Ratio (BER)


The Bit Error Ratio is defined as the ratio of the bits wrongly received to all data bits sent. The bits are the information bits above the convolutional/turbo decoder

2)
Block Error Ratio (BLER)


A Block Error Ratio is defined as the ratio of the number of erroneous blocks received to the total number of blocks sent. An erroneous block is defined as a Transport Block, the cyclic redundancy check (CRC) of which is wrong.

F.6.1.2
Test Method

Each test is performed in the following manner:

a)
Setup the required test conditions.
b)
Record the number of samples tested and the number of occurred events (bit error or block error)
c)
Stop the test at a stop criterion which is minimum test time or an early pass or an early fail event.

d)
Once the test is stopped decide according to the pass fail decision rules ( subclause F.6.1.7)
F.6.1.3
Test Criteria

The test shall fulfil the following requirements:
a)
good pass fail decision

1)
to keep reasonably low the probability (risk) of passing a bad unit for each individual test;
2)
to have high probability of passing a good unit for each individual test;

b)
good balance between testtime and statistical significance

3)
to perform measurements with a high degree of statistical significance;

4)
to keep the test time as low as possible.
F.6.1.4
Calculation assumptions 

It is assumed, that error events are independent statistical events. Due to the memory of the convolutional / turbo coder in the BER tests this is not quite true. Due to lack of information the assumption of independent error events is applied.

In the BLER test with fading there is the memory of the multipath fading channel which interferes the statistical independency. Independent error events are assumed but a minimum test time is introduced to average fluctuations of the multipath fading channel.

The formulas, applied to describe the BER BLER test, are primarily  based on the following experiment: 

(1) After having observed a certain  number of errors (ne) the number of samples are counted to calculate BER BLER. Provisions are made (note 1) such that the complementary experiment is valid as well: 

(2) After a certain number of samples (ns) the number of errors, occurred, are counted to calculate BER BLER.

Experiment (1) stipulates to use the following Chi Square Distribution with degree of freedom ne: 2*dchisq(2*NE,2*ne) for all calculations.

(NE: average of the distribution)

F.6.1.5
Definition of good pass fail decision.

This is defined by the probability of wrong decision D. The probability of a correct decision is 1-D.

The probability (risk) to fail a good DUT shall be <= D according to the following definition: A DUT is failed, accepting a probability of <= D that the DUT is still better than the specified error ratio (Test requirement).

The probability to pass a bad DUT shall be <= D according to the following definition: A DUT is passed, accepting a probability of <= D that the DUT is still worse than M times the specified error ratio. (M>=1 is the bad DUT factor).

This definitions lead to an early pass and an early fail limit:

Early fail: ber>= berlimfail 
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For ne>[5]

Early pass: ber <=berlimbadpass
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For ne >=1

With 

ber (normalized BER,BLER): BER,BLER according to F.6.1.1 divided by Test requirement

D: wrong decision probability see table TBD
ne: Number of error events

M: bad DUT factor see table TBD
qchisq: inverse cumulative chi squared distribution

F.6.1.6
Good balance between testtime and statistical significance

Three independent test parameters are introduced into the test and shown in Table F.6.1.6.1. These are  the obvious basis of test time and statistical significance. From the first two of them three dependent test parameters are derived. The third independent test parameter is justified separately.

Table F.6.1.6.1 independent and dependent test parameters

	Independent test parameters
	Dependent test parameters

	Test Parameter
	Value
	Reference
	Test parameter
	Value
	Reference

	Target number of error events
	[200]
	Table TBD
	Early pass/fail condition
	curves
	Subclause F.6.1.5

Figure 6.1.9

	Probability of wrong pass/fail decision D
	[0.2%]

[0.02%]
	Subclause F.6.1.5
	Bad DUT factor M
	[1.5]
	Table 6.1.8

	
	
	
	Test limit factor TL
	[1.24]
	Table 6.1.8

	Minimum test time
	
	Table F.6.1.6.2 
	
	
	


The minimum test time is derived from the following justification:

1)
For no propagation conditions and static propagation condition

No early fail calculated from fractional number of errors <1




(see note 1)

2)
For multipath fading condition

No stop of the test  until 990 wavelengths are crossed with the speed given in the fading profile.

3)
For birth death propagation conditions

No stop of the test until 200 birth death transitions occur

4) 
For moving propagation conditions: 628 sec

This is necessary in order to pass all potential critical points in the moving propagation profile:

Maximum rake window

Maximum adjustment speed

Intersection of moving taps

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


In table TBD the minimum test time is converted in minimum number of samples.

F.6.1.7
Pass fail decision rules

TBD


F.6.1.8
Test conditions for BER, BLER tests
TBD

	

	
	
	

	

	
	


	

	
	
	
	

	

	
	
	


	
	
	
	
	

	
	
	

	
	
	
	
	

	
	
	

	


	
	
	
	

	
	
	

	


	
	
	
	

	
	
	

	
	
	
	
	

	
	
	

	
	
	
	
	

	
	
	



	

	
	
	

	

	
	

	

	
	



	






	
	







	
	

	

	
	
	
	
	
	
	
	

	

	




	






	
	







	






	
	

	

	




	






	
	







	






	
	

	

	




	






	
	







	






	
	

	
	

	

	
	


	


	
	

	
	

	

	
	


	

	
	

	
	
	
	
	

	
	
	

	


	

	

	
	


	

	
	

	
	
	
	
	

	
	
	

	

	




	






	
	







	






	
	

	
	
	
	
	

	
	
	

	
	
	
	
	

	
	
	

	
	
	
	
	

	
	
	

	
	
	
	
	

	
	
	

	
	
	
	
	

	
	
	

	
	
	
	
	

	
	
	


F.6.1.9
Practical Use (informative)

TBD






















F.6.2
Statistical testing of RRM delay performance
Delay tests in clause 8.2 shall be repeated [50] times in order to determine the required success ratio

NOTE:
A statistical approach needs to be developed. The number of repetitions required for the test will target towards a good compromise between test time and wrong decision risk.
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