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7.x
Double Talk Performance

During double talk the speech is mainly determined by 2 parameters: impairment caused by echo during double talk and level variation between single and double talk (attenuation range.

In order to guarantee sufficient quality under double talk conditions the Talker Echo Loudness Rating should be high and the attenuation inserted should be as low as possible. Terminals which do not allow double talk in any case should provide a good echo attenuation which is realized by a high attenuation range in this case. 

The requirements for double talk performance are derived from ETSI TS 103 737 and  ETSI TS 103 738 [r1,r2].

The most important parameters determining the speech quality during double talk are (see ITU-T Recommendations P.340 [r5] and P.502 [r6]):

· Attenuation range in send direction during double talk AH,S,dt.
· Attenuation range in receive direction during double talk AH,R,dt.
· Echo attenuation during double talk.
The categorization of a terminal is based on these three categories defined in clauses 7.x.1, 7.x.2 and 7.x.3 and this categorization is given by the "lowest" of the three parameters e.g. if AH,S,dt provides 2a, AH,R,dt 2b and echo loss 1, the categorization of the terminal is 2b . Compliance shall be checked by the relevant tests described in TS 26.132.
7.x.1 Attenuation Range in Send Direction during Double Talk AH,S,dt
Based on the level variation in send direction during double talk AH,S,dt  the behaviour of the terminal can be classified according to table tx1. 

Table tx1

	Category (according to  ITU-T Recommendation P.340 [r6])
	1
	2a
	2b
	2c
	3

	   
	Full Duplex  Capability
	Partial Duplex Capability
	No Duplex Capability

	AH,S,dt  [dB] 
	≤ 3
	≤ 6
	≤ 9
	≤ 12
	> 12


In general table tx1 provides a quality classification of terminals regarding double talk performance. However, this does not mean that a terminal which is category 1 based on the double talk performance is of high quality concerning the overall quality as well. 
7.x.2 Attenuation Range in Receive Direction during Double Talk AH,R,dt
Based on the level variation in send direction during double talk AH,R,dt  the behaviour of the terminal can be classified according to table tx2. 

Table tx2

	Category (according to  ITU-T Recommendation P.340 [r6])
	1
	2a
	2b
	2c
	3

	   
	Full Duplex  Capability
	Partial Duplex Capability
	No Duplex Capability

	AH,R,dt  [dB] 
	≤ 3
	≤ 5
	≤ 8
	≤ 10
	> 10


In general table tx2 provides a quality classification of terminals regarding double talk performance. However, this does not mean that a terminal which is category 1 based on the double talk performance is of high quality concerning the overall quality as well. 
7.x.3 Detection of echo components during double Talk

Echo Loss (EL) during double talk is the echo suppression provided by the terminal during double talk measured at the electrical reference point.  Under these conditions the requirements given in table tx3 are applicable (more information can be found  in annex A of the ITU-T Recommendation P.340 [r6]).
Table tx3

	Category (according to  ITU-T Recommendation P.340 [r6])
	1
	2a
	2b
	2c
	3

	   
	Full Duplex  Capability
	Partial Duplex Capability
	No Duplex Capability

	Echo Loss  [dB] 
	≥ 27  
	≥ 23  
	≥ 17  
	≥ 11  
	< 11


NOTE 1:
The echo attenuation during double talk is based on the parameter Talker Echo Loudness Rating  (TELRdt). It is assumed that the terminal at the opposite end of the connection provides nominal Loudness Rating (SLR + RLR = 10 dB).  
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8.x
Double Talk Performance

During double talk the speech is mainly determined by 2 parameters: impairment caused by echo during double talk and level variation between single and double talk (attenuation range.

In order to guarantee sufficient quality under double talk conditions the Talker Echo Loudness Rating should be high and the attenuation inserted should be as low as possible. Terminals which do not allow double talk in any case should provide a good echo attenuation which is realized by a high attenuation range in this case. 

The requirements for double talk performance are derived from ETSI TS 103 739 and  ETSI TS 103 740 [r3,r4].

The most important parameters determining the speech quality during double talk are (see ITU-T Recommendations P.340 [r5] and P.502 [r6]):

· Attenuation range in send direction during double talk AH,S,dt.
· Attenuation range in receive direction during double talk AH,R,dt.
· Echo attenuation during double talk.
The categorization of a terminal is based on the three categories defined in clauses 8.x.1, 8.x.2 and 8.x.3 and this categorization is given by the "lowest" of the three parameters e.g. if AH,S,dt provides 2a, AH,R,dt 2b and echo loss 1, the categorization of the terminal is 2b . Compliance shall be checked by the relevant tests described in TS 26.132.
8.x.1 Attenuation Range in Send Direction during Double Talk AH,S,dt
Based on the level variation in send direction during double talk AH,S,dt  the behaviour of the terminal can be classified according to table tx1. 

Table tx1

	Category (according to  ITU-T Recommendation P.340 [r6])
	1
	2a
	2b
	2c
	3

	   
	Full Duplex  Capability
	Partial Duplex Capability
	No Duplex Capability

	AH,S,dt  [dB] 
	≤ 3
	≤ 6
	≤ 9
	≤ 12
	> 12


In general table tx1 provides a quality classification of terminals regarding double talk performance. However, this does not mean that a terminal which is category 1 based on the double talk performance is of high quality concerning the overall quality as well. 
8.x.2 Attenuation Range in Receive Direction during Double Talk AH,R,dt
Based on the level variation in send direction during double talk AH,R,dt  the behaviour of the terminal can be classified according to table tx2. 

Table tx2

	Category (according to  ITU-T Recommendation P.340 [r6])
	1
	2a
	2b
	2c
	3

	   
	Full Duplex  Capability
	Partial Duplex Capability
	No Duplex Capability

	AH,R,dt  [dB] 
	≤ 3
	≤ 5
	≤ 8
	≤ 10
	> 10


In general table tx2 provides a quality classification of terminals regarding double talk performance. However, this does not mean that a terminal which is category 1 based on the double talk performance is of high quality concerning the overall quality as well. 
8.x.3 Detection of echo components during double Talk

Echo Loss (EL) during double talk is the echo suppression provided by the terminal during double talk measured at the electrical reference point.  Under these conditions the requirements given in table tx3 are applicable (more information can be found  in annex A of the ITU-T Recommendation P.340 [20]).Table tx3

	Category (according to  ITU-T Recommendation P.340 [20])
	1
	2a
	2b
	2c
	3

	   
	Full Duplex  Capability
	Partial Duplex Capability
	No Duplex Capability

	Echo Loss  [dB] 
	≥ 27  
	≥ 23  
	≥ 17  
	≥ 11  
	< 11


NOTE 1:
The echo attenuation during double talk is based on the parameter Talker Echo Loudness Rating  (TELRdt). It is assumed that the terminal at the opposite end of the connection provides nominal Loudness Rating (SLR + RLR = 10 dB).  
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