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1. Introduction

During the last SA4#58 meeting SA4 received TD S4-100307 LS on Performance in Acoustics from GCF CAG. The included excel file “Worksheet in acoustic performance (CAG-10-206r1).XLS” summarises the test cases which need to be reworked by 3GPP SA4, and, in the SUMMARY sheet column F, describes the Status in 3GPP which may be Identical, Different or New compared to the ETSI TS 202 737 to 740 specifications.
When this matters were discussed in GCF, ETSI TS 103 737 to 740 were not yet officially released. So in the test lists ETSI TS 202 737 to 740 were used, which are in fact identical. For the future the test lists should refer to TS 103 737 to 740, no longer to ES 202 737 to 740.  
R&S made a comparison of 3GPP TS 26.132 with ETSI TS 103 737 to 740 specifications. This comparison took into account only the test methods as defined in TS 26.132, not the requirements as defined in TS 26.131. 

R&S comes to the conclusion, that some test cases are different, though they are marked as identical in the tables.

2. Comparison Overview
The following tables are based on the excel file in the LS from GCF CAG and show the result of our comparison in column 6. Identical testcases, which we regard as different, are marked in yellow. A short explanation for our assessment is given in this section. A more detailed comparison can be found in section 3.
	NB Handset&Headset
	
	
	
	
	

	TS
	TC
	Title
	Status in 3GPP
	Agreement in PDP#6
	R&S comment

	ES 202 737
	7.2.1
	Send frequency response
	Identical
	OK
	Identical (handset only)

	ES 202 737
	7.2.10
	Terminal Coupling Loss weighted (TCLw)
	Identical
	OK
	Different

	ES 202 737
	7.2.11
	Stability Loss
	Identical (only Handset)
	OK
	Different (handset only)

	ES 202 737
	7.2.12
	Receive Frequency Response
	Different
	OK
	Different (handset only)

	ES 202 737
	7.2.13
	Receive Loudness Rating
	Identical (only Handset)
	OK
	Identical (handset only)

	ES 202 737
	7.2.14
	Receive Distortion
	Different
	OK
	Different (handset only)

	ES 202 737
	7.2.17
	Receive Noise
	Different
	OK
	Different (handset only)

	ES 202 737
	7.2.2
	Send Loudness Rating
	Identical (only for Handset)
	OK
	Identical (handset only)

	ES 202 737
	7.2.5
	Send Distortion
	Different
	OK
	Different (handset only)

	ES 202 737
	7.2.7
	Send Noise
	Different
	OK
	Different (handset only)

	ES 202 737
	7.2.8
	Sidetone Masking Rating STMR (Mouth to ear)
	Identical
	OK
	Different (handset only)


Terminal Coupling Loss is not identical, because test setup and test signal are different.

Stability Loss is not identical, because test setup and test method are different.

Sidetone Masking Rating is not identical, because the weighting factors are different.

In ETSI TS 103 737 test signals according to P.501 are not allowed for almost all test cases. 

In 3GPP TS 26.132 the test setup for Headset is for further study, so not only send and receive loudness rating and stability loss, but all test cases can be applied to handset only (exception: Terminal coupling loss).  

	NB Handsfree
	
	
	
	
	.

	TS
	TC
	Title
	Status in 3GPP
	Agreement in PDP#6
	R&S comment

	ES 202 738
	7.1.1
	Send frequency response
	Identical (options)
	OK
	Different (no softphone)

	ES 202 738
	7.1.11
	Terminal Coupling Loss
	Identical (options)
	OK
	Different (no softphone)

	ES 202 738
	7.1.2
	Send Loudness Rating
	Identical (options)
	OK
	Different (no softphone)

	ES 202 738
	7.1.6
	Receive Frequency Response
	Identical (options)
	OK
	Different (no softphone)

	ES 202 738
	7.1.7
	Receive Loudness Rating
	Identical (options)
	OK
	Different (no softphone)


Send frequency response and loudness rating are not identical, because the calibration of the test signal level at the HFRP is different. 

Terminal Coupling Loss is not identical, because the test signal is different.

Receive frequency response and loudness rating are not identical, because ETSI TS 103 738 does not allow test signals according to P.501, and uses the right ear only when measuring vehicle mounted devices.

In ETSI TS 103 738 the use of discrete artificial mouth and microphone is not allowed (HATS only).

In 3GPP TS 26.132 the test setup for softphones is not defined. 

	WB Handset&Headset
	
	
	
	
	.

	TS
	TC
	Title
	Status in 3GPP
	Agreement in PDP#6
	R&S comment

	ES 202 739
	7.2.1
	Send frequency response
	Identical
	OK
	Identical

	ES 202 739
	7.2.10
	Terminal Coupling Loss weighted (TCLw)
	Identical
	OK
	Different

	ES 202 739
	7.2.11
	Stability Loss
	Identical (only Handset)
	OK
	Different (handset only)

	ES 202 739
	7.2.12
	Receive Frequency Response
	Different
	OK
	Different

	ES 202 739
	7.2.13
	Receive Loudness Rating
	Identical (only Handset)
	OK
	Identical

	ES 202 739
	7.2.14
	Receive Distortion
	Different
	OK
	Different

	ES 202 739
	7.2.17
	Receive Noise
	Different
	OK
	Different

	ES 202 739
	7.2.2
	Send Loudness Rating
	Identical (only Handset)
	OK
	Identical

	ES 202 739
	7.2.5
	Send Distortion
	Identical
	OK
	Different

	ES 202 739
	7.2.7
	Send Noise
	Different
	OK
	Different

	ES 202 739
	7.2.8
	Sidetone Masking Rating STMR (Mouth to ear)
	Identical
	OK
	Different (handset only)

	ES 202 739
	7.2.9
	Sidetone delay
	Different
	OK
	Different


Terminal Coupling Loss is not identical, because test setup and test signal are different.

Stability Loss is not identical, because test setup and test method are different.

Send Distortion is not identical, because the test method is different.

Sidetone Masking Rating is not identical, because the weighting factors are different.

In ETSI TS 103 739 test signals according to P.501 are not allowed for almost all test cases. 

	WB Handsfree
	
	
	
	
	.

	TS
	TC
	Title
	Status in 3GPP
	Agreement in PDP#6
	R&S comment

	ES 202 740
	7.1.1
	Send frequency response
	Identical (options)
	OK
	Different 

	ES 202 740
	7.1.11
	Terminal Coupling Loss
	Identical (options)
	OK
	Different 

	ES 202 740
	7.1.2
	Send Loudness Rating
	Identical (options)
	OK
	Different 

	ES 202 740
	7.1.3
	Send Distortion
	Identical (options)
	OK
	Different 

	ES 202 740
	7.1.6
	Receive Frequency Response
	Identical (options)
	OK
	Different 

	ES 202 740
	7.1.7
	Receive Loudness Rating
	Identical (options)
	OK
	Identical

	ES 202 740
	7.1.8
	Receive Distortion
	Identical (options)
	OK
	Different 


Only receive loudness rating is identical, all other test cases are different:

Send frequency response and loudness rating are not identical, because the calibration of the test signal level at the HFRP is different. 

Terminal Coupling Loss is not identical, because the test signal is different.

Send and Receive Distortion is not identical, because the test method is different.

Receive frequency response is not identical, because ETSI TS 103 740 does not allow test signals according to P.501, measures up to 10 kHz, and uses the right ear only when measuring vehicle mounted devices.

3. Comparison in detail
Major differences are marked in red.
General Parameters Handset & Headset

	Item
	3GPP TS 26.132
	ETSI TS 103 737 / 739

	Coding bit rate
	5.2.1

12.2 kbit/s for AMR-NB

12.65 kbit/s for AMR-WB
	5.2

…giving the best characteristics or the most commonly used should be selected, e.g.:

12.2 kbit/s for AMR-NB

12.65 kbit/s for AMR-WB

	Environmental conditions
	No specifications
	5.6

Ambient temperature

Relative Humidity

Air pressure

	Accuracy of test equipment
	5.3

Time (measured) +/-5 %

Not specified

All other specifications are identical
	5.7

Time (measured) +/-0.2 %

Time (generated) +/-0.2 %

	Setup for headset
	NB: not specified (for further study)

WB: according to ITU-T P.380
	5.2
According to ITU-T P.380

	Application force
	NB: not specified

WB: 8 +/- 2 N
	8 +/- 2 N


NB Handset & Headset

Headset: In 3GPP TS 26.132 test setup is for further study, exception: TCLw.

	Testcase
	3GPP TS 26.132
	ETSI TS 103 737

	Send frequency response
	7.4.1

Test signal P.50 or P.501

Handset only
	6.1.1

Test signal P.50 or P.501 



	Send loudness rating
	7.2.2.1

Test signal P.50 or P.501

P.79, formula (A-23b)

Handset only
	6.2.1

Test signal P.50 only

P.79 [6], formula 5-1

(both formulas are identical)

	Send Distortion
	7.8.1

SINAD measurement

CCITT weighting filter

Sinewave, fixed frequency of 1020 Hz

Levels from +5 to -20 dBPa 

Headset: test setup for further study
	6.5.1

Harmonic distortion

Bandwidth 3.15 kHz

Activation signal

Sinewave signal at frequencies of 315 Hz, 400 Hz, 500 Hz, 630 Hz, 800 Hz and 1 000 Hz. 

Fixed level -4.7 dBPa.

	Send noise
	7.3.1

No averaging time specified

How to prevent ‘silent mode’ operation of the MS is for further study.

Headset: test setup for further study
	6.4.1

The averaging time is 1 second

Activation signal clearly defined

The analysis window is applied

directly after stopping the activation signal…(system delay: clarification needed)

	STMR
	7.5

Test signal P.50 or P.501

Application force not specified

100 Hz to 8 kHz, bands 4 to 17 (this dicrepancy needs to be clarified)
weighting factors in Table B.2, unsealed condition, of ITU-T P.79 [16]. No leakage correction (LE) shall be applied.

Headset: The artificial ear type is for further study
	6.3.1

Test signal P.50 only

Application force: 13 N

100 Hz to 8 kHz, bands 1 to 20

weighting factors in table 3 of ITU-T P.79

	Sidetone delay
	New
	6.3.2

The test signal is a CSS. The sidetone delay is calculated from the envelope E(() of the cross-correlation function (xy(()

	Terminal Coupling Loss weighted (TCLw)
	7.7.3 (Handset), 7.7.4 (Headset)

Test setup: The handset/headset is suspended in free air…

Test signal: PN sequence or multisine
	6.6.2

Test setup: HATS, appl. force 2 N

Test signal = 4*CSS including 200 ms of PN sequence

No multisine allowed

	Stability loss
	7.6

Test setup: The handset is placed on a hard plane surface with the transducers facing the surface

Test method: insert 6 dB gain from SS output to SS input: no audible oscillations after end of test signal.

Test signal: 1 s of bandlimited noise acc to ITU-T O.131

No activation signal

Headset: for further study
	6.6.1

Test setup: additional environmental and positioning specifications (reference corner).

Test method: the attenuation from the digital input to the digital output shall be at least 6 dB at all frequencies in the range of 200 Hz to 4 kHz

Test signal: 250 ms PN-sequence, crest factor 6 dB, 200 Hz to 4 kHz.

Activation signal: P.50 male and female

	Receive frequency response
	7.4.2

Test signal P.50 or P.501

Application force not specified

Referred to ERP

Handset only
	6.1.2

Test signal P.50 only

Application force: 2, 8, 13 N

Diffuse field equalization

	Receive loudness rating
	7.2.2.2

Test signal P.50 or P.501

Application force not specified.

P.79, formula (A-23c)

Handset only
	6.2.2

Test signal P.50 only

Application force is noted in the test report, by default 8N.

P.79 [6], formula 5-1

(both formulas are identical)

	Receive distortion
	7.8.2

SINAD measurement

CCITT weighting filter

Sinewave

Fixed frequency 1020 Hz

Levels from -45 to 0 dBm0 

Headset: test setup for further study
	6.5.2

Harmonic distortion

No bandwidth specified

Activation signal

Digitally simulated sinewave signal at frequencies of 315 Hz, 400 Hz, 500 Hz and 1000 Hz is applied to the digital interface respectively at the level of -16 dBm0

	Receive noise
	7.3.2

How to prevent ‘silent mode’ operation of the MS is for further study.

Headset: test setup for further study
	6.4.2

Activation signal


WB Handset & Headset

	Testcase
	3GPP TS 26.132
	ETSI TS 103 739

	Send frequency response
	8.4.1

Test signal P.50 or P.501


	6.1.1

Test signal P.50 

If the signal to noise ratio in high frequency domain is not sufficient Composite Source Signal (CSS) or a speech-like test signal as defined in ITU-T Recommendation P.501

	Send loudness rating
	8.2.2.1

Test signal P.50 or P.501


	6.2.1

Test signal P.50, 10 s female, 10 s male

If the signal to noise ratio in high frequency domain is not sufficient Composite Source Signal (CSS) or a speech-like test signal as defined in ITU-T Recommendation P.501

	Send Distortion
	8.8.1

SINAD measurement

CCITT weighting filter

Sinewave

1. Fixed frequency at 1020 Hz with levels from +5 to -20 dBPa 

2. Frequencies of 315 Hz, 408 Hz, 510 Hz, 816 Hz and 1020 Hz at a fixed level of -4.7 dBPa
	6.5.1

Harmonic distortion

Bandwidth 7 kHz

Activation signal

Sinewave signal at frequencies of 315 Hz, 400 Hz, 500 Hz, 630 Hz, 800 Hz and 1 000 Hz. 

Fixed level -4.7 dBPa.

	Send noise
	8.3.1

A-weighting filter

No averaging time specified.

How to prevent ‘silent mode’ operation of the MS is for further study.


	6.4.1

A-weighting filter

The averaging time is 1 second

Activation signal clearly defined

The analysis window is applied

directly after stopping the activation signal…

(system delay: clarification needed)

	STMR
	8.5.1 (Handset), 8.5.2 (Headset)

Test signal P.50 or P.501

Application force 8 N

weighting factors in Table B.2, unsealed condition, of ITU-T P.79 [16]. No leakage correction (LE) shall be applied.

Headset: The artificial ear type is for further study
	6.3.1

Test signal P.50 only

Application force: 13 N

weighting factors in table 3 of ITU-T P.79

	Sidetone delay
	8.5.4

Test signal is a 1 sample impulse. The delay is measured in the time domain.
	6.3.2

The test signal is a CSS. The sidetone delay is calculated from the envelope E(() of the cross-correlation function (xy(()

	Terminal Coupling Loss weighted (TCLw)
	8.7.3 (Handset), 8.7.4 (Headset)

Test setup: The handset/headset is suspended in free air…

Test signal: PN sequence or multisine
	6.7

Test setup: HATS, appl. force 2 N

Test signal = 4*CSS including 200 ms of PN sequence. 

No multisine allowed

Training sequence: P.50 male and female

The extension of the frequency range is for further study

	Stability loss
	8.6

Test setup: The handset is placed on a hard plane surface with the transducers facing the surface

Test method: insert 6 dB gain from SS output to SS input: no audible oscillations after end of test signal.

Test signal: 1 s of bandlimited noise acc to ITU-T O.131

No activation signal

Headset: for further study
	6.6

Test setup: additional environmental and positioning specifications (reference corner).

Test method: the attenuation from the digital input to the digital output shall be at least 6 dB at all frequencies in the range of 200 Hz to 4 kHz

Test signal: 250 ms PN-sequence, crest factor 6 dB, 200 Hz to 4 kHz.

Activation signal: P.50 male and female

	Receive frequency response
	8.4.2

Test signal P.50 or P.501

Application force 8 N

Referred to ERP
	6.1.2

Test signal P.50, 10 s female, 10 s male

If the signal to noise ratio in high frequency domain is not sufficient Composite Source Signal (CSS) or a speech-like test signal as defined in ITU-T Recommendation P.501

Application force: 2, 8, 13 N

Diffuse field equalization

	Receive loudness rating
	8.2.2.2

Test signal P.50 or P.501

Application force 8 N


	6.2.2

Test signal P.50, 10 s female, 10 s male

If the signal to noise ratio in high frequency domain is not sufficient Composite Source Signal (CSS) or a speech-like test signal as defined in ITU-T Recommendation P.501

Application force is noted in the test report, by default 8N.

	Receive distortion
	8.8.2

SINAD measurement

CCITT weighting filter

Sinewave

1. Fixed frequency at 1020 Hz with levels from 0 to -45 dBm0 

2. Frequencies of 315 Hz, 408 Hz, 510 Hz, 816 Hz and 1020 Hz at a fixed level of -16 dBm0
	6.5.2

Harmonic distortion

No bandwidth specified

Activation signal

Digitally simulated sinewave signal at frequencies of 315 Hz, 400 Hz, 500 Hz and 1 000 Hz is applied to the digital interface respectively at the level of -16 dBm0

	Receive noise
	8.3.2

How to prevent ‘silent mode’ operation of the MS is for further study.
	6.4.2

Activation signal


General Parameters Handsfree

	Item
	3GPP TS 26.132
	ETSI TS 103 738

	Coding bit rate
	5.2.1

12.2 kbit/s for AMR-NB

12.65 kbit/s for AMR-WB
	5.2

…giving the best characteristics or the most commonly used should be selected, e.g.:
12.2 kbit/s for AMR-NB

12.65 kbit/s for AMR-WB

	Environmental conditions
	No specifications
	5.6

Ambient temperature

Relative Humidity

Air pressure

	Accuracy of test equipment
	5.3

Time (measured) +/-5 %

Not specified

All other specifications are identical
	5.7

Time (measured) +/-0.2 %

Time (generated) +/-0.2 %

	HATS send calibration
	7.4.3 and 7.4.5

Level calibration according to ITU-T P.581

Actual level is used as reference, but in calculation of Smj the term (Corr – 24) is probably missing (a ref to P.581 would be helpful here). 
	5.5.1

Level calibration based on ITU-T P.581. 

Level of -4.7 dBPa is used as reference, thus (Corr – 24) is not needed.

HFRP according to P.581 or always point 11?

Softphone and Handheld: level and distance defined different from P.581 


Test Setups Handsfree

	Equipmentt under test
	3GPP TS 26.132
	ETSI TS 103 738

	Handheld hands-free
	5.1.3.3

HATS or a free-field microphone with a discrete P. 51 artificial mouth
	5.2.1

HATS only

	Vehicle mounted hands-free
	5.1.3.1

HATS or discrete artificial mouth and microphone

In a real vehicle or vehicle simulator (Anechoic room is for further study)

The hands-free equipment is mounted in the car as specified by the manufacturer


	5.2.2

HATS only 

In a real vehicle

Typically, the terminal's microphone is positioned close to the rear-view mirror, the terminal's loudspeaker is typically positioned in the footwell of the driver, respectively of the co-driver. Hands-free terminals installed by the car manufacturer are measured in the original arrangement

	Desktop hands-free terminal
	5.1.3.2

HATS according to ITU-T P.581 (and P.340)

Or a discrete artificial mouth and microphone according to ITU-T P.340 
	5.2.3

HATS only, based on ITU-T P.581 (and P.340)



	Softphone including speakers and microphone
	5.5.2.1

Setup specified for wideband only

HATS or a discrete artificial mouth and microphone
	5.2.4.1

HATS only

	Softphone with separate speakers
	5.5.2.2

Setup specified for wideband only

HATS or a discrete artificial mouth and microphone
	5.2.4.2

HATS only


NB Handsfree

	Testcase
	3GPP TS 26.132
	ETSI TS 103 738

	Send frequency response
	7.4.3 (Vehicle and desktop hands-free)

7.4.5 (Handheld hands-free)

Test signal P.50 or P.501

-28.7 dBPa at HFRP

Actual level used as reference
	6.1.1

Test signal P.50 or P.501 

-28.7 dBPa at HFRP for desktop

-24.3 @ 30 cm for Handheld

-25.8 @ 36 cm for Softphone

Actual level used as reference, though ref level -4.7 dBPA defined in section 5.5.1 (clarification needed)

	Send loudness rating
	7.2.3.1 (Vehicle and desktop hands-free)

7.2.4.1 (Handheld hands-free)

Test signal P.50 or P.501

-28.7 dBPa at HFRP

Actual level used as reference


	6.2.1

Test signal P.50 or P.501

-28.7 dBPa at HFRP for desktop

-24.3 @ 30 cm for Handheld

-25.8 @ 36 cm for Softphone

Test signal level -4.7 dBPA

Calibration is realized as explained in clause 5.2.1 (should read 5.5.1)

(clarification needed)

	Receive frequency response
	7.4.4 (Vehicle and desktop hands-free)

7.4.6 (Handheld hands-free)

Test signal P.50 or P.501

Right and left ears are voltage summed
	6.1.2

Test signal P.50 only

Vehicle mounted: only the right ear is used for the measurement

	Receive loudness rating
	7.2.3.2 (Vehicle and desktop hands-free)

7.2.4.2 (Handheld hands-free)

Test signal P.50 or P.501

Right and left ears are voltage summed

P.79, formula (A-23c)


	6.2.2

Test signal P.50 only (for vehicle mounted)

Vehicle mounted: only the right ear is used for the measurement
P.79 [6], formula 5-1

(both formulas are identical)

No test signal defined for handheld, softphone and desktop terminal

	Terminal Coupling Loss weighted (TCLw)
	7.7.2 

Test signal: PN sequence or multisine

Training sequence: P.50 male and female
	6.5

Test signal = 4*CSS including PN sequence. 

No multisine allowed

Training sequence: P.50 male and female


WB Handsfree

	Testcase
	3GPP TS 26.132
	ETSI TS 103 740

	Send frequency response
	8.4.3 (Vehicle and desktop hands-free)

8.4.5 (Handheld hands-free)

Test signal P.50 or P.501

-28.7 dBPa at HFRP

Actual level used as reference
	6.1.1

Test signal P.50 or P.501 

-28.7 dBPa at HFRP for desktop

-24.3 @ 30 cm for Handheld

-25.8 @ 36 cm for Softphone

Actual level used as reference, though ref level -4.7 dBPA defined in section 5.5.1 (clarification needed)

	Send loudness rating
	8.2.3.1 (Vehicle and desktop hands-free)

8.2.4.1 (Handheld hands-free)

Test signal P.50 or P.501

-28.7 dBPa at HFRP

Actual level used as reference
	6.2.1

Test signal P.50 or P.501

-28.7 dBPa at HFRP for desktop

-24.3 @ 30 cm for Handheld

-25.8 @ 36 cm for Softphone

Test signal level -4.7 dBPA

Calibration is realized as explained in clause 5.2.1 (should read 5.5.1)

(clarification needed)

	Send Distortion
	8.8.1

SINAD measurement

CCITT weighting filter

Sinewave

1. Fixed frequency at 1020 Hz with levels from 5 to -20 dBPa 

2. Frequencies of 315 Hz, 408 Hz, 510 Hz, 816 Hz and 1020 Hz at a fixed level of -4.7 dBPa
	6.4.1

Harmonic distortion

Bandwidth 6.3 kHz

Activation signal

Sinewave signal at frequencies of 200, 315 Hz, 400 Hz, 500 Hz, 630 Hz, 800 Hz and 1000 Hz and 2 kHz. 

Fixed level -4.7 dBPa.

Depending on the type of codec the test signal used may need to be adapted

	Receive frequency response
	8.4.4 (Vehicle and desktop hands-free)

8.4.6 (Handheld hands-free)

Test signal P.50 or P.501

Right and left ears are voltage summed

100 Hz to 8 kHz
	6.1.2

Test signal P.50

If the signal to noise ratio in high frequency domain is not sufficient Composite Source Signal (CSS) as defined in ITU-T Recommendation P.501

100 Hz to 10 kHz
Vehicle mounted: only the right ear is used for the measurement

	Receive loudness rating
	7.2.3.2 (Vehicle and desktop hands-free)

7.2.4.2 (Handheld hands-free)

Test signal P.50 or P.501

Right and left ears are voltage summed

P.79, formula (A-23c)
	6.2.2

Test signal P.50

If the signal to noise ratio in high frequency domain is not sufficient Composite Source Signal (CSS) as defined in ITU-T Recommendation P.501

P.79 [6], formula 5-1

(both formulas are identical)

	Receive distortion
	8.8.2

SINAD measurement

CCITT weighting filter

Sinewave

1. Fixed frequency at 1020 Hz with levels from 0 to -45 dBm0 

2. Frequencies of 315 Hz, 408 Hz, 510 Hz, 816 Hz and 1020 Hz at a fixed level of -16 dBm0
	6.4.2

Harmonic distortion

Bandwidth 15 kHz

Activation signal

Sinewave signal at frequencies of 315 Hz, 400 Hz, 500 Hz, 1 000 Hz, 2 000 Hz, 3 000 Hz at the level of -16 dBm0

Depending on the type of codec the test signal used may need to be adapted

	Terminal Coupling Loss weighted (TCLw)
	8.7.2 

Test signal: PN sequence or multisine

Training sequence: P.50 male and female


	6.5

Test signal = 4*CSS including PN sequence, except for vehicle mounted, where the test signal is a PN sequence only. 

No multisine allowed

Training sequence: P.50 male and female

Frequency range extension to 6700 Hz is for further study.
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