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​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​F.6.1.10 Dual limit BLER tests
This annex is applicable for subclause 7.8.1 Power control in the downlink constant BLER target and subclause 7.9 Downlink compressed mode. In this tests the BLER shall stay between two limits

                     Parameters for single limit                                   Parameters for dual limits
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Specified BLER * 1.3 (upper test requirement)
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Specified BLER * 0.7 (lower test requirement)
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Bad DUT BLER *1.3
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Bad DUT BLER *0.7
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Upper Test limit 
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Lower Test limit 
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                    Table F.6.1.10. Parameters for single and dual limit BLER
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Figure F.6.1.10: Dual limit BLER

F.6.1.10.1. Description of the parameters for dual limit BLER tests

(refer figure F.6.1.10)

The origin

1 (black horizontal line in the centre): this is the normalised origin BLER 

The assymptotes

1.3 (red horizontal line): this is the specified upper limit of the range (BLER +30%) (upper test requirement)

0.7(blue horizontal line): this is the specified lower limit of the range (BLER-30%)(lower test requirement)

1.3*M (black horizontal line): this is M times the specified upper limit of the range (Bad DUT BLER)

0.7/M (brown horizontal line): this is 1/M times the specified lower limit. (Bad DUT BLER)

The pass/fail limits

Fail_high (bold red curve ):

Definition: A momentary BLER value above this curve is with high probability above the specified upper limit: BLER +30%.

Verdict: 
Above: Fail due to bad BLER

Below: continue

It approaches towards 1.3(red).

Validity range 7< errors <345.

Formula:


Fail_low (bold blue curve) :

Definition: A momentary BLER value  below  this curve is with high probability below the specified lower limit: BLER -30%).

Verdict:
Above: continue

Below:  Fail due to too good BLER 

It approaches towards 0.7(blue).

Validity range 1≤ errors <343.

Formula:


Pass_high (bold black curve): 

Definition: a momentary BLER value on and below  this curve is with high probability below M times the specified upper limit.

Verdict: 
Above: 
continue

Below: 
pass for ne ≥ 29

continue for ne < 29

It approaches 1.3*M(black).

Validity range 1≤ errors <345.

Formula:


Pass_low (bold brown curve):

Definition: a momentary BLER value on and above  this curve is with high probability above 1/M times the specified lower limit of the range.

Verdict: 
Above: pass for ne ≥ 29,

continue for ne < 29

Below: 
continue

It approaches 0.7/M(brown).

Validity range 7< errors <343.


Legende formulas:

D: wrong decision risk per test step: 0.000085

M: bad DUT factor: 1.5

ne: number of errors

qchisq: inverse cumulative chi square function

Upper test limit (boarder between pink and green)1.3*1.234 = 1.6

Validity range:  345 ≤ errors.

Verdict: 
Above: fail due to bad BLER

Below: pass

Lower test limit (boarder between green and orange) 0.7/1.234 = 0.567

Validity range:  343 ≤ errors

Verdict: 
Above: pass 

Below: fail due to too good BLER 

The intersection co-ordinates:

Fail_high (bold red curve ) and Pass_high (bold black curve): 

Upper target number of errors (345) and upper test limit: 1.3* 1.234

Fail_low (bold blue curve)  and Pass_high (bold black curve): 


Lower target number of errors (343) and lower test limit: 0.7 / 1.234

Pass_high (bold black curve) and Pass_low (bold brown curve)


Minimum number of errors (29) and optimum normalised BLER (1.049)

The ranges: 

Range( pink):  in this range the measurement can be stopped and the DUT is failed due to too high BLER

Range (orange): in this range the measurement can be stopped and the DUT is failed due to too low BLER

Range (yellow): in this range the measurement is undecided and must be continued.

Range (green): in this range the measurement can be stopped and the DUT is passed. No final BLER result is achieved.

F.6.1.10.2. Pass fail decision rules

No decision is allowed before the minimum test time (Table F.6.1.6.2) has elapsed

1) If minimum Test time < time for target number of error events then the following applies: The required confidence level 1-F (= correct decision probability, Table F.6.1.6.2) shall be achieved. This is fulfilled at 

fail_high

pass_high

pass_low

fail_low

For every block sum up the number of blocks (ns) and the number of erroneous blocks (ne) from the beginning of the test and calculate

BLER1 (including the artificial error at the beginning of the test (Note 1, F.6.1.9))and

BLER0 (excluding the artificial error at the beginning of the test (Note 1, F.6.1.9)). 

If BLER0 is above fail_high,  fail the test due to too bad  BLER

If BLER1 is below fail_low, fail the test due to too good BLER

If BLER0 is on or below fail_high     and      if BLER1 is above pass_high, continue the test

If BLER0 is  below pass_low            and       if BLER1 is above or on fail low, continue the test

If BLER1 is  below or on pass_high     and      if BLER0 is  on or above pass_high, pass the test

2 ) If the minimum test time ≥ time for target error events, then the test runs for the minimum test time and the  decision is done by comparing the result with the upper and lower test limit.

If BLER0 is above the upper test limit, fail the DUT due to too bad BLER

If BLER1 is below the lower  test limit, fail the DUT due to too good BLER

If BLER0 is on or below  the upper  test limit   and     if BLER1 is on or above the lower  test limit, pass the DUT

F.6.1.10.3. Test conditions for dual limit BLER tests

	Type of test (BLER)
	Data rate, Propagation condition
	Test requirement

(BLER)
	Test limit = Test requirement * TL

TL
	Target number of  error events (time)
	Minimum number of samples
	Prob that a good unit will fail = prob that a bad unit will pass: F[%]
	Bad unit factor

M

	Power control in the downlink, constant BLER target
	12.2 kbit/s,

3km/h (case4)
	0.01±30%
	Upper TL: 1.3*1.234

Lower TL 0.7/1.234
	Upper: 345

(431.25s)

Lower 343

(1191s)


	8200
	0.2
	Upper: 1.5

Lower 1/1.5

	Downlink compressed mode
	12.2kbit/s,

3km/h

(case 2)
	0.01±30%
	Upper TL: 1.3*1.234

Lower TL 0.7/1.234
	Upper: 345

(431.25s)

Lower 343

(1191s)


	8200
	0.2
	Upper: 1.5

Lower 1/1.5


Table F.6.1.10.3 Test conditions for dual limit BLER tests
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