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APPLICABILITY



This note is specifically applicable for approval according to:

��ADVANCE \X 1.75�	"I-CTR 3" (Commission Decision 94/797/EC)

��ADVANCE \X 1.75�	CTR 3 (Commission Decision 97/346/EC)

��ADVANCE \X 1.75�	"I-CTR 4" (Commission Decision 94/796/EC)

��ADVANCE \X 1.75�	CTR 4 (Commission Decision 97/347/EC)

�X�ADVANCE \X 1.75�	CTR 8 (Commission Decision 95/526/EC)

��ADVANCE \X 1.75�	CTR 12 (Commission Decision 94/470/EC)

��ADVANCE \X 1.75�	CTR 12 am. 1 (Commission Decision 97/520/EC)

��ADVANCE \X 1.75�	CTR 13 (Commission Decision 97/521/EC)

��ADVANCE \X 1.75�	CTR 14 (Commission Decision 94/821/EC)

��ADVANCE \X 1.75�	CTR 14 am. 1 (Commission Decision 97/522/EC)



�In consideration of the following:



-	In TBR 8 subclause 8.2.10, Delay, the sum of delay is specified with a value not greater than 2 ms;



-	This value is sufficient only for simple implementations of a normal speech codec which means a hardware realisation only, and further other additional devices, which are necessary for handling of the B-channel (bus controller, B- and D-channel controller);



-	If the terminal provides enhanced speech functions and/or additional communication features (e.g. announcements, special tones etc.) realised by signal processing then, in some cases, additional implementations are necessary which are a burden for the round trip delay;



-	This additional delay is evident in particular for the normal single handset operation when the enhanced functions are suppressed. Such implementation is typical for ISDN feature terminals, which should also provide the normal handset function for the restricted mode operation. The problem is that, for this operation mode, the loop delay of the terminal is greater than 2 ms. The exceed of the limit is not too much but it is a clear failing;



-	In order to solve this problem the delay time is increased to 5 ms in edition 2 of TBR 8.





ITAAB advises the following:



In order to approve TEs with modern features a delay value not greater than 5 ms shall be accepted.





Measuring method:



The handset is mounted at the LRGP. The earpiece is sealed to the knife-edge of the artificial ear. The delay (D) in send and receive direction shall be measured separately from MRP to digital interface (Ds) and from digital interface to ERP (Dr).



The delay shall be measured alternatively:



a) 	by the method based on group delay,



b) 	by the cross-correlation method.



The choice of the test method shall be based on mutual agreement between the test house and the apparatus supplier.





a) Method based on group delay



The acoustic input level shall be - 4,7 dBPa. The electrical input level shall be

 - 10 dBm0.

For each of the nominal frequencies (F0) given in table 1 in turn, the delay at each value of F0 is derived from the measurements at the corresponding values of F1

and F2.



Table 1: Frequencies for delay measurement

F0�F1�F2��  500

  630

  800

1 000

1 250

1 600

2 000

2 500�  480

  610

  780

  980

1 230

1 580

1 980

2 480�  520

  650

  820

1 020

1 270

1 620

2 020

2 520��

The measurement configuration is shown in figure 1.

For each value of F0, the delay is evaluated as follows:



1)	output the frequency F1 from the frequency-response analyser; 



2)	measure the phase shift in degrees between CH1 and CH2 (P1);



3)	output the frequency F2 from the frequency-response analyser;



4)	measure the phase shift in degrees between CH1 and CH2 (P2);



5)	compute the delay in milliseconds from the formula;



6)	calculate the average of 8 values:



	�EMBED Equation.3���



The measured phases P2 and P1 shall be used as original values. When using this formula, a negative delay at individual frequencies can occur. Care shall be taken that this real effect is not confused with measurement effects caused by passing 360o.



The delay introduced by the artificial mouth shall be measured by mounting the artificial ear microphone, or equivalent, at the MRP. The delay of all additional test equipment shall be determined. The values of these delays are needed for the derivation of the measurement results.

The delay of the item under test is deduced from the formula:



	D = Ds + Dr = Dsm + Drm - DE



	where 

	DE is the delay of the test equipment;

	Dsm is the measured delay in send direction;

	Drm is the measured delay in receive direction.



�EMBED Word.Picture.8���

Figure 1: Configuration for delay measurements







b) Cross-correlation method



Test signal:



The character of the test signal shall be:



- 	periodical white noise; 



- 	crest factor 11 dB ±1 dB; 



- 	time period T/2 ( 10 ms; 



- 	band limitation according to a third octave solution.



Table 2

Upper limit�Lower limit��    100 Hz�-30 dB����    400 Hz�  0 dB������  500 Hz�- 2 dB to -(����2 500 Hz�+ 5 dB to -(�� 3 000 Hz�+8,75 dB����20 000 Hz�-16 dB����



Calculation:



The cross-correlation function (xy(() between the input signal Sx(t) and the output signal Sy(t) is calculated in the time domain:



�



The measurement window T shall be exactly identical with the time period T of the test signal.



The delay is calculated from the envelope E(() of the cross-correlation function 

( xy ((). The maximum of the envelope function occurs in correspondence to the measured delay. The envelope E(() is calculated by the Hilbert transformation 

H {(xy (()} of the cross-correlation:



�



�



It is assumed that the measured delay is less than T/2. The delay of the test equipment shall be subtracted from the calculated result.
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