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Lêi nãi ®Çu 
 

Tiªu chuÈn ngµnh TCN 68 - 211: 2002 ®­îc x©y dùng trªn c¬ së chÊp thuËn nguyªn 

vÑn KhuyÕn nghÞ TBR 38 cña ViÖn Tiªu chuÈn ViÔn th«ng ch©u ¢u (ETSI), cã tham kh¶o 

c¸c KhuyÕn nghÞ P.64, P.79 cña ñy ban Tiªu chuÈn ho¸ viÔn th«ng (ITU-T) thuéc Liªn 

minh ViÔn th«ng Quèc tÕ. 

Tiªu chuÈn ngµnh TCN 68 - 211: 2002 do ViÖn Khoa häc Kü thuËt B­u ®iÖn (RIPT) 

biªn so¹n theo ®Ò nghÞ cña Vô Khoa häc - C«ng nghÖ vµ ®­îc Bé B­u chÝnh, ViÔn th«ng 

ban hµnh theo QuyÕt ®Þnh sè 29/2002/Q§-BBCVT ngµy 18/12/2002. 

Tiªu chuÈn ngµnh TCN 68 - 211: 2002 ®­îc ban hµnh d­íi d¹ng song ng÷ (tiÕng ViÖt 

vµ tiÕng Anh). Trong tr­êng hîp cã tranh chÊp vÒ c¸ch hiÓu do biªn dÞch, b¶n tiÕng ViÖt 

®­îc ¸p dông. 

 

Vô Khoa häc - C«ng nghÖ  



  TCN 68 - 211: 2002 

 5 

 

 

thiÕt bÞ ®Çu cuèi t­¬ng tù sö dông tæ hîp cÇm tay  
nèi víi m¹ng ®iÖn tho¹i c«ng céng (PSTN) 

Yªu cÇu ®iÖn thanh 

(Ban hµnh kÌm theo QuyÕt ®Þnh sè 29/2002/Q§-BBCVT ngµy 18/12/2002 cña  
Bé tr­ëng Bé B­u chÝnh, ViÔn th«ng) 

1. Ph¹m vi ¸p dông 

Tiªu chuÈn kü thuËt nµy qui ®Þnh c¸c yªu cÇu vÒ ®iÖn thanh vµ ph­¬ng ph¸p 
®o dµnh cho c¸c thiÕt bÞ ®Çu cuèi t­¬ng tù cung cÊp dÞch vô tho¹i và sö dông tæ hîp 
cÇm tay nèi víi giao diÖn t­¬ng tù 2 d©y cña m¹ng ®iÖn tho¹i c«ng céng (PSTN). 

Tiªu chuÈn kü thuËt nµy lµ mét trong c¸c së cø ®Ó chøng nhËn hîp chuÈn vµ 
®o kiÓm c¸c thiÕt bÞ ®Çu cuèi nh»m môc ®Ých: 

- §¶m b¶o chÊt l­îng tho¹i c¬ b¶n; 

- §¶m b¶o tÝnh t­¬ng thÝch vÒ mÆt sö dông. 

Tiªu chuÈn nµy kh«ng ¸p dông cho c¸c thiÕt bÞ ®Çu cuèi sö dông tæ hîp cÇm 
tay kÕt nèi b»ng v« tuyÕn (vÝ dô ®iÖn tho¹i kÐo dµi). 

2. Tµi liÖu tham chiÕu chuÈn 

[1]  ITU-T Recommendation G.122 (03/93), Influence of national systems 
on stability and talker echo in international connections. 

[2]  ETSI I-ETS 300 480, Public Switched Telephone Network (PSTN); 
Testing specification for analogue handset telephony. 

[3]  ITU-T Recommendation P.64 (09/99), Determination of 
sensitivity/frequency characteristics of local telephone systems. 

[4]  ITU-T Recommendation P.51 (08/96), Artificial mouth. 

[5]  ITU-T Recommendation P.57 (08/96), Artificial ears. 

[6]  IEC 651, Sound level meters. 

[7]  ISO 3 (1973), Preferred numbers - Series of preferred numbers. 

[8]  ITU-T Recommendation P.79 (03/93), Calculation of loudness ratings 
for telephone sets. 

[9]  ITU-T Recommendation O.41 (10/94), Psophometer for use on 
telephone-type circuits. 



TCN 68 - 211: 2002 

 6 

[10]  ETSI TBR 38 (02/98), Public Switched Telephone Network (PSTN); 
Attachment requirements for a terminal equipment incorporating an 
analogue handset function capable of supporting the justified case 
service when connected to the analogue interface of the PSTN in 
Europe. 

3. §Þnh nghÜa, ký hiÖu vµ ch÷ viÕt t¾t 

3.1 §Þnh nghÜa 

Tai gi¶: lµ dông cô dïng ®Ó hiÖu chuÈn èng nghe, gåm mét bé ghÐp ©m vµ 
mét èng nãi ®· ®­îc hiÖu chuÈn ®Ó ®o ¸p suÊt ©m, trë kh¸ng ©m tæng cña tai gi¶ 
t­¬ng tù trë kh¸ng ©m cña tai ng­êi b×nh th­êng trong mét d¶i tÇn nhÊt ®Þnh. 

MiÖng gi¶: lµ dông cô bao gåm mét loa ®Æt trong mét vá kÝn, miÖng gi¶ cã 
h­íng tÝnh vµ mÉu ph¸t x¹ t­¬ng tù nh­ cña miÖng ng­êi b×nh th­êng. 

Suy hao ph¶n x¹ tiÕng väng (ERL): lµ suy hao ph¶n x¹ tÝnh trung b×nh theo 

träng sè f/1 trªn d¶i tÇn tho¹i (300 ÷ 3400 Hz) b»ng ph­¬ng ph¸p ®­îc tr×nh bµy 
trong môc 4 cña KhuyÕn nghÞ ITU-T G.122 [1]. 

Tæ hîp cÇm tay: lµ kÕt hîp cña èng nãi vµ èng nghe víi h×nh d¹ng tiÖn lîi cho 
viÖc gi÷ ®ång thêi èng nãi ë miÖng vµ èng nghe ë tai. Trong khi sö dông tæ hîp 
®ãng vai trß duy tr× èng nãi ë vÞ trÝ cè ®Þnh t­¬ng ®èi so víi èng nghe. 

HÖ sè ©m l­îng: lµ mét ®¹i l­îng ®o, biÓu diÔn theo ®¬n vÞ ®Ò-xi-ben, ®Æc 
tr­ng cho ®Æc tÝnh ©m l­îng cña kÕt nèi tho¹i hoÆc mét phÇn cña kÕt nèi nh­ hÖ 
thèng ph¸t, ®­êng d©y, hÖ thèng thu. 

§iÓm chuÈn miÖng (MRP): lµ ®iÓm n»m trªn trôc cña m«i vµ c¸ch m«i 25 mm 
vÒ phÝa tr­íc. 

§iÓm chuÈn tai (ERP): lµ t©m cña mÆt ph¼ng chuÈn tai, n»m trªn h­íng vµo 
tai ng­êi nghe. 

Møc ®Æt chuÈn: lµ møc ®Æt cña bé ®iÒu chØnh ©m l­îng mµ t¹i ®ã gi¸ trÞ RLR 
gÇn víi gi¸ trÞ -8 dB nhÊt. 

3.2 Ký hiÖu 

dBPa  Møc ¸p suÊt ©m so víi 1 Pa, biÓu diÔn theo ®¬n vÞ dB 

dBPa(A) Møc ¸p suÊt ©m cã träng sè “A” so víi 1 Pa, biÓu diÔn theo ®¬n 
vÞ dB 

dBV  Møc ®iÖn ¸p so víi 1 V, biÓu diÔn theo ®¬n vÞ dB 

dBVp  Møc ®iÖn ¸p cã träng sè Psophomet so víi 1 V, biÓu diÔn theo 
®¬n vÞ dB 
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Pa  Pascal 

SPL  Møc ¸p suÊt ©m 

3.3 Ch÷ viÕt t¾t 
e.m.f. Søc ®iÖn ®éng 

ERL Suy hao ph¶n x¹ tiÕng väng 

ERP §iÓm chuÈn tai 

ETSI ViÖn Tiªu chuÈn ViÔn th«ng ch©u ¢u 

ITU Liªn minh ViÔn th«ng Quèc tÕ 

LRGP VÞ trÝ vßng ch¾n hÖ sè ©m l­îng 

MRP §iÓm chuÈn miÖng 

PSTN M¹ng ®iÖn tho¹i c«ng céng 

r.m.s. C¨n b×nh qu©n ph­¬ng 

RL Suy hao ph¶n x¹ 

RLR HÖ sè ©m l­îng thu 

SLR HÖ sè ©m l­îng ph¸t 

STMR HÖ sè che tr¾c ©m 

TE ThiÕt bÞ ®Çu cuèi 

4. C¸c yªu cÇu truyÒn dÉn tho¹i 

4.1 C¸c yªu cÇu chung 

4.1.1 Kh«ng phô thuéc vµo cùc tÝnh 

Yªu cÇu: TE ph¶i tu©n thñ c¸c yªu cÇu cña tiªu chuÈn nµy víi c¶ hai cùc tÝnh 
cña ®iÖn ¸p cÊp cho ®­êng d©y. 

KiÓm tra: Thay ®æi cùc ®iÖn ¸p mét chiÒu ¸p vµo kÕt cuèi ®­êng d©y gi÷a c¸c 
lÇn thö hoÆc gi÷a c¸c lÇn thay ®æi cÊu h×nh ®o khi thùc hiÖn c¸c phÐp ®o trong phô 
lôc A. 

4.1.2 §iÒu kiÖn cÊp nguån 

Yªu cÇu: TE ph¶i tu©n thñ c¸c yªu cÇu cña tiªu chuÈn nµy khi thùc hiÖn phÐp ®o 

víi ®iÖn ¸p nguån b»ng 50 V vµ víi ®iÖn trë nguån thay ®æi tõ 500 Ω ®Õn 2800 Ω. 

Chó ý: Mét sè chØ tiªu chØ ®­îc qui ®Þnh víi mét hoÆc mét sè gi¸ trÞ ®iÖn trë nguån 
x¸c ®Þnh. 

KiÓm tra: Thùc hiÖn c¸c phÐp ®o kiÓm trong phô lôc A víi c¸c gi¸ trÞ ®iÖn trë 

nguån qui ®Þnh trong môc 4.2. 
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4.1.3 Nguån cung cÊp 

Yªu cÇu: NÕu TE sö dông nguån cung cÊp phô th× c¸c yªu cÇu trong môc 4.2 

chØ ¸p dông khi TE ®· ®­îc cÊp nguån phô ®ã. 

KiÓm tra: Thùc hiÖn c¸c phÐp ®o kiÓm trong phô lôc A khi TE ®· ®­îc nèi 

nguån cung cÊp. 

4.1.4 §iÒu chØnh ©m l­îng 

Yªu cÇu: Víi TE cho phÐp ng­êi sö dông cã thÓ ®iÒu chØnh ©m l­îng thu th× 

c¸c yªu cÇu vÒ chØ tiªu tho¹i ®­îc ¸p dông víi ®iÒu kiÖn ©m l­îng thu ®­îc ®iÒu 

chØnh ë møc ®Æt sao cho gi¸ trÞ RLR gÇn -8 dB nhÊt. Møc ®Æt nµy ®­îc lÊy lµm 

møc ®Æt ©m l­îng chuÈn. 

KiÓm tra: C¸c phÐp ®o kiÓm tra trong phô lôc A ph¶i ®­îc thùc hiÖn t¹i møc 

®Æt ©m l­îng sao cho RLR cã gi¸ trÞ gÇn -8 dB nhÊt khi thùc hiÖn phÐp ®o víi ®iÖn 

trë nguån Rf b»ng 1000 Ω, trõ khi cã qui ®Þnh kh¸c trong chØ tiªu t­¬ng øng. 

4.2 C¸c chØ tiªu ®Æc tÝnh tho¹i 

4.2.1 §é nh¹y 

4.2.1.1 §é nh¹y ph¸t 

Yªu cÇu: §é nh¹y ph¸t t¹i tõng tÇn sè khi thùc hiÖn phÐp ®o nh­ m« t¶ trong 

môc A.2.1.1 víi t¶i b»ng 600 Ω ph¶i kh«ng lín h¬n giíi h¹n trªn vµ kh«ng nhá h¬n 

giíi h¹n d­íi cho trong b¶ng 1 vµ h×nh 1. 

PhÐp ®o: nh­ trong môc A.2.1.1 víi ®iÖn trë nguån Rf b»ng 1000 Ω. 

B¶ng 1: To¹ ®é ®­êng giíi h¹n ®é nh¹y ph¸t 

 TÇn sè, Hz Møc t­¬ng ®èi, dB 

Giíi h¹n trªn 100 -9 

 2000 +4 

 4000 +4 

 8000 -13 

Giíi h¹n d­íi 300 -14 

 2000 -6 

 3400 -11 
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H×nh 1: C¸c giíi h¹n ®é nh¹y ph¸t 

4.2.1.2 §é nh¹y thu 

Yªu cÇu: §é nh¹y thu t¹i tõng tÇn sè khi thùc hiÖn phÐp ®o nh­ m« t¶ trong 
môc A.2.1.2 ph¶i kh«ng lín h¬n giíi h¹n trªn vµ kh«ng nhá h¬n giíi h¹n d­íi cho 
trong b¶ng 2 vµ h×nh 2. 

Ngoµi ra, ®é nh¹y thu t¹i tÇn sè 8 kHz ph¶i thÊp h¬n ®é nh¹y thu t¹i tÇn sè 1 
kHz tèi thiÓu lµ 20 dB. 

PhÐp ®o: Nh­ trong môc A.2.1.2 víi ®iÖn trë nguån Rf b»ng 1000 Ω. 

B¶ng 2: Täa ®é ®­êng giíi h¹n ®é nh¹y thu 

 TÇn sè, Hz Møc t­¬ng ®èi, dB 

Giíi h¹n trªn 100 -10 

 200 + 2 

 4000 + 2 

 8000 -15 

Giíi h¹n d­íi 300 -9 

 1000 -7 

 3400 -12 
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H×nh 2: C¸c giíi h¹n ®é nh¹y thu 

4.2.2 HÖ sè ©m l­îng ph¸t vµ hÖ sè ©m l­îng thu (SLR vµ RLR) 

4.2.2.1 HÖ sè ©m l­îng ph¸t (SLR) 

Yªu cÇu: Khi thùc hiÖn phÐp ®o víi ®iÖn trë nguån Rf b»ng 2800 Ω vµ 1000 Ω 

th× hÖ sè ©m l­îng ph¸t (SLR) nhËn ®­îc ph¶i n»m trong kho¶ng +3dB ±4dB, khi 

thùc hiÖn phÐp ®o víi ®iÖn trë nguån Rf b»ng 500 Ω th× hÖ sè ©m l­îng ph¸t ph¶i 

n»m trong kho¶ng +3dB +7/- 4dB. 

PhÐp ®o: xem môc A.2.2.1. 

4.2.2.2 HÖ sè ©m l­îng thu (RLR) 

Yªu cÇu: Khi thùc hiÖn phÐp ®o víi ®iÖn trë nguån Rf b»ng 2800 Ω vµ 1000 Ω 

th× hÖ sè ©m l­îng thu (RLR) nhËn ®­îc ph¶i n»m trong kho¶ng -8dB ± 4dB, khi 

thùc hiÖn phÐp ®o víi ®iÖn trë nguån Rf b»ng 500 Ω th× hÖ sè ©m l­îng thu ph¶i n»m 

trong kho¶ng -8dB +7/-4dB. 

PhÐp ®o: Xem môc A.2.2.2. 
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4.2.3 Tr¾c ©m 

Yªu cÇu: Khi ®­îc ®o b»ng phÐp ®o nh­ m« t¶ trong môc A.2.3, hÖ sè che 

tr¾c ©m (STMR) ph¶i kh«ng nhá h¬n gi¸ trÞ cho trong b¶ng 3 øng víi mçi kÕt cuèi 

qui ®Þnh trong b¶ng. 

B¶ng 3: HÖ sè che tr¾c ©m 

HÖ sè che tr¾c ©m (STMR), dB 

KÕt cuèi nh­ h×nh A.9 KÕt cuèi nh­ h×nh A.10 KÕt cuèi nh­ h×nh A.11 

≥ +5 ≥ +10 ≥ +7 

PhÐp ®o: xem môc A.2.3. 

4.2.4 MÐo 

4.2.4.1 MÐo h­íng ph¸t 

Yªu cÇu: Khi thùc hiÖn phÐp ®o víi t¶i 600 Ω vµ møc ¸p suÊt ©m ®Çu vµo 

b»ng -4,7 dBPa, mÐo hµi "tæng" (tÝnh ®Õn hµi bËc 5) ®èi víi c¸c tÇn sè c¬ b¶n trong 

d¶i tõ 315 Hz ®Õn 1000 Hz ph¶i kh«ng lín h¬n 7 %. 

Víi tÝn hiÖu vµo h×nh sin cã møc b»ng +5 dBPa t¹i tÇn sè 1000 Hz th× mÐo hµi 

"tæng" (tÝnh ®Õn hµi bËc 5) ph¶i kh«ng lín h¬n 10 %. 

PhÐp ®o: Nh­ trong môc A.2.4.1 víi ®iÖn trë nguån Rf b»ng 2800 Ω vµ 500 Ω. 

4.2.4.2 MÐo h­íng thu 

Yªu cÇu: Khi thùc hiÖn phÐp ®o víi søc ®iÖn ®éng ®Çu vµo b»ng -12 dBV, 

mÐo hµi "tæng" (tÝnh ®Õn hµi bËc 5) ®èi víi c¸c tÇn sè c¬ b¶n trong d¶i tõ 315 Hz 

®Õn 1000 Hz ph¶i kh«ng lín h¬n 7 %. 

Víi søc ®iÖn ®éng ®Çu vµo b»ng 0 dBV t¹i tÇn sè 1000 Hz th× mÐo hµi tæng 

(tÝnh ®Õn hµi bËc 5) ph¶i kh«ng lín h¬n 10 %. 

PhÐp ®o: nh­ trong môc A.2.4.2 víi ®iÖn trë nguån Rf b»ng 2800 Ω vµ 500 Ω. 

4.2.5 §é tuyÕn tÝnh (biÕn thiªn hÖ sè khuÕch ®¹i theo møc vµo) 

4.2.5.1 §é tuyÕn tÝnh ph¸t 

Yªu cÇu: Khi thùc hiÖn phÐp ®o víi t¶i 600 Ω, ®é nh¹y x¸c ®Þnh víi møc ¸p 

suÊt ©m ®Çu vµo b»ng -4,7 dBPa ph¶i kh«ng chªnh lÖch qu¸ ±2 dB so víi ®é nh¹y 

x¸c ®Þnh ë møc ¸p suÊt ©m ®Çu vµo b»ng -19,7 dBPa. 

PhÐp ®o: Nh­ trong môc A.2.5.1 víi ®iÖn trë nguån Rf b»ng 1000 Ω. 
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4.2.5.2 §é tuyÕn tÝnh thu 

Yªu cÇu: §é nh¹y x¸c ®Þnh víi tÝn hiÖu ®Çu vµo cã søc ®iÖn ®éng b»ng  

-12 dBV ph¶i kh«ng chªnh lÖch qu¸ ±2 dB so víi ®é nh¹y x¸c ®Þnh víi tÝn hiÖu ®Çu 
vµo cã søc ®iÖn ®éng b»ng -32 dBV. 

PhÐp ®o: Nh­ trong môc A.2.5.2 víi ®iÖn trë nguån Rf b»ng 1000 Ω. 

4.2.6 T¹p ©m 

4.2.6.1 T¹p ©m h­íng ph¸t 

Yªu cÇu: T¹p ©m Psophomet-weighted do thiÕt bÞ t¹o ra theo h­íng ph¸t ph¶i 

kh«ng lín h¬n -66 dBVp khi ®iÖn trë nguån Rf b»ng 500 Ω, kh«ng lín h¬n  

-64 dBVp khi ®iÖn trë nguån Rf b»ng 1000 Ω vµ kh«ng lín h¬n -60 dBVp khi ®iÖn 

trë nguån Rf b»ng 2800 Ω. 

PhÐp ®o: Xem môc A.2.6.1. 

4.2.6.2 T¹p ©m h­íng thu 

Yªu cÇu: T¹p ©m A-weighted do thiÕt bÞ t¹o ra theo h­íng thu ph¶i kh«ng lín 
h¬n -49 dBPa(A). 

PhÐp ®o: Nh­ trong môc A.2.6.2 víi ®iÖn trë nguån Rf b»ng 2800 Ω vµ 500 Ω. 

4.2.7 TÝnh æn ®Þnh 

Yªu cÇu: ThiÕt bÞ ph¶i æn ®Þnh khi chÞu c¸c ®iÒu kiÖn nh­ qui ®Þnh trong phÐp 
®o ®­îc m« t¶ trong môc A.2.7 vµ møc ©m l­îng ®­îc ®iÒu chØnh sao cho hÖ sè 
khuÕch ®¹i thu lµ cùc ®¹i. 

PhÐp ®o: xem môc A.2.7. 

4.2.8 Suy hao ph¶n x¹ tiÕng väng (ERL) 

Yªu cÇu: Suy hao ph¶n x¹ tiÕng väng (ERL) ph¶i kh«ng nhá h¬n 14 dB víi 
trë kh¸ng kÕt cuèi nh­ trong h×nh 3. 

Ω270 Ω750

150nF  

H×nh 3: Trë kh¸ng kÕt cuèi 

PhÐp ®o: Nh­ trong môc A.2.8 víi ®iÖn trë nguån Rf b»ng 2800 Ω vµ 500 Ω. 
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Phô lôc A 

(Quy ®Þnh) 

Ph­¬ng ph¸p ®o 

A.1 §iÒu kiÖn ®o kiÓm 

A.1.1 §iÒu kiÖn m«i tr­êng 

C¸c phÐp ®o ph¶i ®­îc thùc hiÖn trong ®iÒu kiÖn m«i tr­êng nh­ sau: 

a) NhiÖt ®é:  15 ÷ 35 oC 

b) §é Èm t­¬ng ®èi: 5 ÷ 85 % 

c) ¸p suÊt kh«ng khÝ: 86 ÷ 106 kPa (860 ÷ 1060 mbar) 

A.1.2 §é chÝnh x¸c cña c¸c phÐp ®o vµ thiÕt bÞ ®o 

§é chÝnh x¸c cña c¸c phÐp ®o ph¶i tho¶ m·n: 

B¶ng A.1: §é chÝnh x¸c cña c¸c phÐp ®o 

PhÐp ®o §é chÝnh x¸c 

Møc tÝn hiÖu ®iÖn ±0,2 dB víi nh÷ng møc ≥ -50 dBV 

 ±0,4 dB víi nh÷ng møc < -50 dBV 

¸p suÊt ©m ±0,7 dB 

TÇn sè ±0,2 % 

§é chÝnh x¸c cña c¸c tÝn hiÖu ph¸t ra tõ thiÕt bÞ ®o ph¶i tho¶ m·n: 

B¶ng A.2: §é chÝnh x¸c cña c¸c tÝn hiÖu 

§¹i l­îng §é chÝnh x¸c 

Møc ¸p suÊt ©m t¹i ®iÓm 
chuÈn miÖng (MRP) 

±3 dB víi c¸c tÇn sè tõ 100 Hz ®Õn 200 Hz 

±1 dB víi c¸c tÇn sè tõ 200 Hz ®Õn 4000 Hz 

±3 dB víi c¸c tÇn sè tõ 4000 Hz ®Õn 8000 Hz 

Møc kÝch thÝch ®iÖn ±0,4 dB trªn toµn bé d¶i tÇn 

TÇn sè ±2 % (xem chó ý) 

C¸c gi¸ trÞ linh kiÖn ±1 % 

Chó ý: Cã thÓ sö dông dung sai nµy ®Ó ng¨n ngõa c¸c phÐp ®o t¹i c¸c tÇn sè tíi 
h¹n, vÝ dô nh­ do c¸c ho¹t ®éng lÊy mÉu trong thiÕt bÞ cÇn ®o. 
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Víi c¸c thiÕt bÞ ®Çu cuèi ®­îc cÊp nguån trùc tiÕp tõ ®iÖn l­íi th× tÊt c¶ c¸c 

phÐp ®o ph¶i ®­îc thùc hiÖn víi ®iÖn ¸p sai lÖch kh«ng qu¸ ±5 % so víi ®iÖn ¸p 

danh ®Þnh. NÕu thiÕt bÞ ®­îc cÊp nguån theo nh÷ng c¸ch kh¸c so víi thiÕt kÕ th× tÊt 

c¶ c¸c phÐp ®o ph¶i ®­îc thùc hiÖn trong giíi h¹n cÊp nguån do nhµ cung cÊp c«ng 

bè. NÕu nguån cung cÊp lµ nguån xoay chiÒu th× phÐp ®o ph¶i ®­îc thùc hiÖn víi 

tÇn sè chªnh lÖch kh«ng qu¸ ±4 % so víi tÇn sè danh ®Þnh. 

A.1.3 Thø tù c¸c phÐp ®o 

Cã thÓ tiÕn hµnh c¸c phÐp ®o theo bÊt cø thø tù nµo, trõ khi ®­îc qui ®Þnh cô thÓ. 

Khi c¸c phÐp ®o ®­îc thùc hiÖn víi c¸c gi¸ trÞ ®iÖn trë nguån kh¸c nhau th× 

®Çu tiªn ph¶i tiÕn hµnh phÐp ®o víi gi¸ trÞ ®iÖn trë nguån cao nhÊt, sau ®ã víi c¸c 

gi¸ trÞ ®iÖn trë nguån thÊp h¬n cho ®Õn gi¸ trÞ thÊp nhÊt ®Ó tr¸nh hiÖu øng nhiÖt bªn 

trong cÊu h×nh ®o. 

A.1.4 M«i tr­êng ®iÖn thanh 

C¸c phÐp ®o ®iÖn thanh ph¶i ®­îc thùc hiÖn trong m«i tr­êng mµ t¹p ©m xung 

quanh kh«ng ®ñ lín ®Ó ¶nh h­ëng ®Õn c¸c phÐp ®o ®iÖn thanh ®ang ®­îc tiÕn hµnh. 

C¸c phÐp ®o t¹p ©m vµ suy hao ph¶n x¹ tiÕng väng (ERL) ph¶i ®­îc thùc hiÖn 

trong m«i tr­êng cã t¹p ©m xung quanh nhá h¬n -64 dBPa(A). 

A1.5 VÞ trÝ ®Æt tæ hîp 

NÕu èng nãi vµ èng nghe cña TE cè ®Þnh t­¬ng ®èi so víi nhau th× tæ hîp ph¶i 

®­îc ®Æt t¹i vÞ trÝ vßng ch¾n hÖ sè ©m l­îng (LRGP) nh­ m« t¶ trong phô lôc C cña 

KhuyÕn nghÞ P.64 cña ITU-T [3]. 

Trong tr­êng hîp phÇn èng nãi cã thÓ dÞch chuyÓn ®­îc th× ph¶i thùc hiÖn c¸c 

phÐp ®o t¹i vÞ trÝ èng nãi b×nh th­êng do nhµ s¶n xuÊt ®Þnh ra. 

Khi èng nãi vµ èng nghe cña TE t¸ch rêi nhau th× ph¶i ®Æt mÆt ph¼ng tr­íc 

cña èng nãi c¸ch vµnh m«i 15 mm vÒ phÝa tr­íc vµ ®ång trôc víi miÖng gi¶. 

èng nghe ph¶i ®­îc ¸p vµo tai gi¶. 

A.1.6 Møc ®o 

A.1.6.1 C¸c phÐp ®o ®Æc tÝnh ph¸t 

TÝn hiÖu ©m thuÇn tuý ¸p vµo ®iÓm chuÈn miÖng (MRP) ph¶i cã møc ¸p suÊt 

©m b»ng -4,7 dBPa nh­ m« t¶ trong KhuyÕn nghÞ P.64 cña ITU-T [3]. 
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A.1.6.2 C¸c phÐp ®o ®Æc tÝnh thu 

TÝn hiÖu ©m thuÇn tuý cña bé ph¸t tÝn hiÖu nèi gi÷a hai ®iÓm A vµ B trong 

h×nh A.1 ph¶i cã søc ®iÖn ®éng b»ng -12 dBV trªn t¶i 600 Ω. 

A.1.6.3 C¸c phÐp ®o tr¾c ©m 

TÝn hiÖu ©m thuÇn tuý ¸p vµo ®iÓm chuÈn miÖng (MRP) ph¶i cã møc ¸p suÊt 

©m b»ng -4,7 dBPa nh­ m« t¶ trong khuyÕn nghÞ P.64 cña ITU-T [3]. 

A.1.7 §iÒu chØnh ©m l­îng 

NÕu TE cã chøc n¨ng ®iÒu chØnh ©m l­îng th× c¸c phÐp ®o ph¶i ®­îc thùc 
hiÖn t¹i møc ©m l­îng qui ®Þnh trong yªu cÇu t­¬ng øng. 

NÕu kh«ng cã qui ®Þnh møc ©m l­îng th× c¸c phÐp ®o ph¶i ®­îc thùc hiÖn t¹i 

møc ®Æt chuÈn ®­îc ®Þnh nghÜa trong môc 4.1.4. 

A.1.8 Yªu cÇu vÒ thiÕt bÞ ®o 

MiÖng gi¶: MiÖng gi¶ sö dông trong c¸c phÐp ®o ph¶i tu©n thñ ®Çy ®ñ c¸c yªu 

cÇu trong KhuyÕn nghÞ P.51 cña ITU-T [4]. 

Tai gi¶: Th­êng sö dông tai gi¶ lo¹i 1 qui ®Þnh trong KhuyÕn nghÞ P.57 cña 

ITU-T [5]. 

Khi kh«ng sö dông tai gi¶ lo¹i 1: 

- C¸c kÕt qu¶ ®o ¸p suÊt ©m ph¶i ®­îc quy chuÈn vÒ ®iÓm chuÈn tai (ERP) 
theo hµm hiÖu chuÈn nh­ trong KhuyÕn nghÞ P.57 [5]. 

- Khi tÝnh RLR kh«ng tiÕn hµnh hiÖu chØnh ®é rß (nghÜa lµ 0EL = ) 

ThiÕt bÞ ®o møc ©m: thiÕt bÞ ®o møc ©m ph¶i tu©n thñ c¸c yªu cÇu trong IEC 
651 [6], lo¹i 1. 

A.1.9 C¸c ph­¬ng ph¸p ®o kh¸c 

C¸c yªu cÇu vÒ ®o kiÓm trªn ®­îc x©y dùng dùa trªn c¬ së nh÷ng ph­¬ng 

ph¸p ®o kiÓm ®­îc ®Ò cËp ®Õn trong b¶n tiªu chuÈn nµy. Víi mét sè th«ng sè nhÊt 
®Þnh cßn cã c¸c ph­¬ng ph¸p ®o kiÓm kh¸c. C¬ quan ®o kiÓm ph¶i ®¶m b¶o r»ng 
bÊt kú ph­¬ng ph¸p ®o nµo ®­îc sö dông còng ®Òu t­¬ng ®­¬ng víi ph­¬ng ph¸p 
®o ®­îc ®­a ra trong Tiªu chuÈn kü thuËt nµy. 

§èi víi TE cã kh¶ n¨ng thay ®æi thÝch nghi th«ng sè truyÒn dÉn theo ®iÒu kiÖn 

nguån ®iÖn (vÝ dô nh­ ®iÒu chØnh tù ®éng c©n b»ng tr¾c ©m) th× cÇn ph¶i coi mçi 
®iÒu kiÖn cÊp nguån trong phÐp ®o th«ng sè truyÒn dÉn nh­ mét lÇn cµi ®Æt míi vµ 
ph¶i ®­îc qui ®Þnh phï hîp víi c¸c h­íng dÉn cña nhµ cung cÊp thiÕt bÞ. 



TCN 68 - 211: 2002 

 16 

A.1.10 CÊu h×nh ®o 

TÊt c¶ c¸c phÐp ®o ®Æc tÝnh truyÒn dÉn ph¶i ®­îc thùc hiÖn víi TE ®­îc nèi 

víi cÊu h×nh ®o nh­ trong h×nh A.1. C¸c gi¸ trÞ cña ®iÖn trë nguån Rf ®­îc chän 

thÝch hîp víi th«ng sè cÇn ®o kiÓm. 

(X
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)

Cf
TE

Cf Rf

Lf
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C
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M¹ch cÊp nguån
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T
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(X
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Chó ý 1: M¹ch cÊp nguån mét chiÒu trong h×nh vÏ lµ m¹ch lý t­ëng. Yªu cÇu vÒ ®Æc tÝnh cña m¹ch 

®­îc cho trong h×nh A.3 vµ A.5. 

Chó ý 2: ThiÕt bÞ sö dông ®Ó ®o kiÓm ®­îc nèi gi÷a 2 ®iÓm A vµ B cã thÓ lµ: m¸y ph¸t tÝn hiÖu cã 

trë kh¸ng 600 Ω, m¸y ®o, m¹ng, c¸c kÕt cuèi nh­ trong h×nh A.9, A.10 vµ A.11 hoÆc mét ®iÖn trë 600 Ω. 

Chó ý 3: MiÖng gi¶ vµ tai gi¶ ®­îc m« t¶ trong KhuyÕn nghÞ P.51 [4] vµ P.57 [5] cña ITU-T. Tæ hîp 

®­îc g¾n trªn LRGP vµ èng nghe ®­îc ¸p vµo tai gi¶. 

H×nh A.1: M¹ch ®o c¸c ®Æc tÝnh truyÒn dÉn 

Khi ®­îc ®o víi cÊu h×nh nh­ trªn h×nh A.2, suy hao xen cña m¹ch cÊp nguån 

mét chiÒu vÏ trong h×nh A.1 ph¶i cã gi¸ trÞ nhá h¬n c¸c gi¸ trÞ giíi h¹n cho trong 

h×nh A.3 víi mäi gi¸ trÞ ®iÖn trë vµ tÇn sè ®­îc sö dông. 

Cf

Cf Rf

Lf

Lf

If

C

D

50 V

M¹ch cÊp nguån
(xem chó ý 1)

A

B

600 Ω600 Ω

 

H×nh A.2: CÊu h×nh ®o suy hao xen cña m¹ch cÊp nguån mét chiÒu 
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H×nh A.3: Giíi h¹n suy hao xen cùc ®¹i cña m¹ch cÊp nguån mét chiÒu 

Khi ®­îc ®o víi cÊu h×nh nh­ trªn h×nh A.4, suy hao ph¶n x¹ cña m¹ch cÊp 

nguån mét chiÒu (trªn h×nh A.1) ph¶i lín h¬n c¸c møc giíi h¹n trªn h×nh A.5 víi 

mäi gi¸ trÞ ®iÖn trë Rf vµ tÇn sè ®­îc sö dông. 

Suy hao ph¶n x¹ (tÝnh theo ®¬n vÞ dB) ®­îc tÝnh theo c«ng thøc: 





=

U2

e
log20RL 10  

Trong ®ã e lµ ®iÖn ¸p nguån ph¸t, U lµ ®iÖn ¸p ®o ®­îc b»ng thiÕt bÞ ®o. 

A

B

C

D

Rf

50 V If

Lf

Cf

600 Ω 600 Ω

e = 1 V

U600 Ω

Cf
Lf

600 Ω

 

H×nh A.4: CÊu h×nh ®o suy hao ph¶n x¹ cña m¹ch cÊp nguån mét chiÒu 



TCN 68 - 211: 2002 

 18 

dB

30

20

10

10 100 1000 10000 Hz  

H×nh A.5: Giíi h¹n suy hao ph¶n x¹ cùc ®¹i cña m¹ch cÊp nguån mét chiÒu 

A.2 C¸c phÐp ®o kiÓm ®Æc tÝnh truyÒn dÉn tho¹i 

TÊt c¶ c¸c phÐp ®o ®Æc tÝnh truyÒn dÉn ph¶i ®­îc thùc hiÖn khi TE ®­îc nèi 
víi c¸c cÊu h×nh ®o qui ®Þnh trong môc A.1.10. 

C¸c gi¸ trÞ Rf ®­îc chän phï hîp víi chØ tiªu cÇn ®o kiÓm. 

A.2.1 §é nh¹y 

A.2.1.1 §é nh¹y ph¸t 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.1.1. 

CÊu h×nh ®o: Nh­ trong h×nh A.6. 

Nèi mét m¸y ®o cã trë kh¸ng 600 Ω, hiÓn thÞ kÕt qu¶ theo dBV, vµo hai ®iÓm 
A vµ B trong h×nh A.1. 

TE M¹ch cÊp
nguån

Hz

MiÖng gi¶ Tæ hîp

Nguån
tÝn hiÖu

Pm = -4,7 dBPa

Dông cô
®o tÇn sè

Bé
khuÕch ®¹i

Dông cô ®o
®iÖn ¸p

Ω600

 

H×nh A.6: CÊu h×nh ®o ®é nh¹y ph¸t 

TiÕn hµnh ®o: 

§o ®iÖn ¸p ra t¹i tÇn sè kÝch thÝch c¬ b¶n. Tõ c¸c gi¸ trÞ ®iÖn ¸p ®o ®­îc, tÝnh 
®é nh¹y ph¸t, kÕt qu¶ tÝnh to¸n ®­îc biÓu diÔn theo ®¬n vÞ dBV/Pa. 

C¸c phÐp ®o ®­îc thùc hiÖn víi Rf = 1000 Ω t¹i c¸c tÇn sè c¸ch nhau 1/12 
octave trong d¶i tÇn tõ 100 Hz ®Õn 8 kHz nh­ trong b¶ng A.3. 

§é nh¹y ph¸t ®­îc x¸c ®Þnh theo môc B.1.1, phô lôc B. 
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B¶ng A.3: C¸c tÇn sè sö dông trong phÐp ®o ®é nh¹y 

B¨ng TÇn sè, Hz B¨ng TÇn sè, Hz B¨ng TÇn sè, Hz B¨ng TÇn sè, Hz 

1 100 21 315 41 1000 61 3150 

2 106 22 335 42 1060 62 3350 

3 112 23 355 43 1120 63 3550 

4 118 24 375 44 1180 64 3750 

5 125 25 400 45 1250 65 4000 

6 132 26 425 46 1320 66 4250 

7 140 27 450 47 1400 67 4500 

8 150 28 475 48 1500 68 4750 

9 160 29 500 49 1600 69 5000 

10 170 30 530 50 1700 70 5300 

11 180 31 560 51 1800 71 5600 

12 190 32 600 52 1900 72 6000 

13 200 33 630 53 2000 73 6300 

14 212 34 670 54 2120 74 6700 

15 224 35 710 55 2240 75 7100 

16 236 36 750 56 2360 76 7500 

17 250 37 800 57 2500 77 8000 

18 265 38 850 58 2650   

19 280 39 900 59 2800   

20 300 40 950 60 3000   

A.2.1.2 §é nh¹y thu 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.1.2. 

CÊu h×nh ®o: Nh­ trong h×nh A.7. 

M¹ch cÊp
nguån

Hz

Dông cô
®o tÇn sè

Ω600

TE Dông cô ®o
®iÖn ¸p

Bé
khuÕch ®¹i ®o

Tai gi¶

Tæ hîp

Pe
Ej = -12 dBV

Ej = -18 dBV1
2

Ωë 600  

H×nh A.7: CÊu h×nh ®o ®é nh¹y thu 

Nèi mét nguån ph¸t tÝn hiÖu víi hai ®iÓm A vµ B trong h×nh A.1. 
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TiÕn hµnh ®o: 

§o ¸p suÊt ©m ep  t¹i tai gi¶ ë tÇn sè kÝch thÝch c¬ b¶n. Tõ c¸c gi¸ trÞ ®o ®­îc 

tÝnh ra ®é nh¹y thu, kÕt qu¶ ®­îc biÓu diÔn theo ®¬n vÞ dBPa/V. 

C¸c phÐp ®o ®­îc thùc hiÖn víi Rf = 1000 Ω t¹i c¸c tÇn sè c¸ch nhau 1/12 
octave trong d¶i tÇn tõ 100 Hz ®Õn 8 kHz nh­ trong b¶ng A.3. 

§é nh¹y thu ®­îc x¸c ®Þnh theo môc B.1.2, phô lôc B. 

A.2.2 C¸c hÖ sè ©m l­îng 

A.2.2.1 HÖ sè ©m l­îng ph¸t 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.2.1. 

CÊu h×nh ®o: Nh­ trong h×nh A.6. 

Nèi mét m¸y ®o cã trë kh¸ng 600 Ω, hiÓn thÞ kÕt qu¶ theo dBV, vµo hai ®iÓm 
A vµ B trong h×nh A.1. 

TiÕn hµnh ®o: 

C¸c phÐp ®o ®­îc thùc hiÖn t¹i 14 tÇn sè cho trong b¶ng B.1, tõ tÇn sè thø 4 
®Õn tÇn sè thø 17, ®Ó nhËn ®­îc c¸c gi¸ trÞ ®é nh¹y ph¸t, biÓu diÔn theo ®¬n vÞ 
dBV/Pa. 

C¸c phÐp ®o ph¶i ®­îc thùc hiÖn víi Rf b»ng 2800 Ω, 1000 Ω vµ 500 Ω. 

HÖ sè ©m l­îng ph¸t (SLR), biÓu diÔn theo ®¬n vÞ dB øng víi mçi gi¸ trÞ x¸c 
®Þnh cña Rf ph¶i ®­îc tÝnh theo môc B.2.1, phô lôc B. 

Chó ý: KhuyÕn nghÞ P.65 cña ITU-T cho phÐp sö dông c¸c nguån tÝn hiÖu kh¸c ®Ó 
®o hÖ sè ©m l­îng, vÝ dô nh­ tÝn hiÖu t¹p ©m thay cho tÝn hiÖu h×nh sin. C¸c ph­¬ng ph¸p 
kh¸c ®ã ®­îc tin t­ëng lµ ®em l¹i cïng mét kÕt qu¶ ®o. 

A.2.2.2 HÖ sè ©m l­îng thu 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.2.2. 

CÊu h×nh ®o: Nh­ trong h×nh A.7. 

Nèi mét nguån ph¸t tÝn hiÖu víi hai ®iÓm A vµ B trong h×nh A.1. 

TiÕn hµnh ®o: 

C¸c phÐp ®o ®­îc thùc hiÖn t¹i 14 tÇn sè cho trong b¶ng B.1, tõ tÇn sè thø 4 
®Õn tÇn sè thø 17, ®Ó nhËn ®­îc c¸c gi¸ trÞ ®é nh¹y thu, biÓu diÔn theo ®¬n vÞ 
dBPa/V. 

C¸c phÐp ®o ph¶i ®­îc thùc hiÖn víi Rf b»ng 2800 Ω, 1000 Ω vµ 500 Ω. 
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HÖ sè ©m l­îng thu (RLR), biÓu diÔn theo ®¬n vÞ dB øng víi mçi gi¸ trÞ x¸c 
®Þnh cña Rf ph¶i ®­îc tÝnh theo môc B.2.2, phô lôc B. 

Chó ý: KhuyÕn nghÞ P.65 cña ITU-T cho phÐp sö dông c¸c nguån tÝn hiÖu kh¸c ®Ó 
®o hÖ sè ©m l­îng, vÝ dô nh­ tÝn hiÖu t¹p ©m thay cho tÝn hiÖu h×nh sin. C¸c ph­¬ng ph¸p 
kh¸c ®ã ®­îc tin t­ëng lµ ®em l¹i cïng mét kÕt qu¶ ®o. 

A.2.3 Tr¾c ©m 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.3. 

CÊu h×nh ®o: Nh­ trong h×nh A.8. 

Hz

Nguån
tÝn hiÖu

Dông cô
®o tÇn sè

MiÖng gi¶

TE M¹ch cÊp
nguån

Bé
khuÕch ®¹i

Dông cô ®o
®iÖn ¸p

Tæ hîp Trë kh¸ng
kÕt cuèi

Pe t¹i ERP

 

H×nh A.8: CÊu h×nh ®o hÖ ®é nh¹y tr¾c ©m 

Trong phÐp ®o ®Çu tiªn, nèi trë kh¸ng kÕt cuèi nh­ trªn h×nh A.11 víi hai 

®iÓm A vµ B trªn h×nh A.1 vµ ®iÖn trë nguån Rf ®­îc ®Æt b»ng 2800 Ω. 

Trong phÐp ®o thø hai, nèi trë kh¸ng kÕt cuèi nh­ trªn h×nh A.10 víi hai ®iÓm 

A vµ B trªn h×nh A.1 vµ ®iÖn trë nguån Rf ®­îc ®Æt b»ng 1000 Ω. 

Trong phÐp ®o thø ba, nèi trë kh¸ng kÕt cuèi nh­ trªn h×nh A.9 víi hai ®iÓm A 

vµ B trªn h×nh A.1 vµ ®iÖn trë nguån Rf ®­îc ®Æt b»ng 500 Ω. 

a) Trë kh¸ng kÕt cuèi nh­ trªn h×nh A.9 ®Æc tr­ng cho ®­êng d©y ng¾n kÕt cuèi 

b»ng t¶i 600 Ω 

Ω82 Ω600

68 nF  

H×nh A.9: Trë kh¸ng kÕt cuèi kiÓu "a" 

Víi trë kh¸ng kÕt cuèi kiÓu "a", phÐp ®o ph¶i ®­îc thùc hiÖn víi ®iÖn trë 

nguån Rf b»ng 500 Ω. 
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b) Trë kh¸ng kÕt cuèi nh­ trªn h×nh A.10 ®Æc tr­ng cho ®­êng d©y trung b×nh 

Ω270 Ω750

150 nF  

H×nh A.10: Trë kh¸ng kÕt cuèi kiÓu "b" 

Víi trë kh¸ng kÕt cuèi kiÓu "b", phÐp ®o ph¶i ®­îc thùc hiÖn víi ®iÖn trë 

nguån Rf b»ng 1000 Ω. 

c) Trë kh¸ng kÕt cuèi nh­ trªn h×nh A.11 ®Æc tr­ng cho ®­êng d©y rÊt dµi 

Ω220 Ω1800

150 nF  

H×nh A.11: Trë kh¸ng kÕt cuèi kiÓu "c" 

Víi trë kh¸ng kÕt cuèi kiÓu "c", phÐp ®o ph¶i ®­îc thùc hiÖn víi ®iÖn trë 

nguån Rf b»ng 2800 Ω. 

TiÕn hµnh ®o: 

§é nh¹y tr¾c ©m ph¶i ®­îc x¸c ®Þnh t¹i tõng tÇn sè tõ tÇn sè 1 ®Õn tÇn sè 20 
nh­ trong b¶ng B.3. §o ¸p suÊt ©m t¹i tai gi¶ ë tÇn sè kÝch thÝch c¬ b¶n. KÕt qu¶ 
®­îc biÓu diÔn theo ®¬n vÞ dB. 

HÖ sè che tr¾c ©m (STMR), biÓu diÔn theo ®¬n vÞ dB, ph¶i ®­îc tÝnh theo môc 
B.3, phô lôc B. 

Chó ý: KhuyÕn nghÞ P.65 cña ITU-T cho phÐp sö dông c¸c nguån tÝn hiÖu kh¸c ®Ó 
®o hÖ sè ©m l­îng, vÝ dô nh­ tÝn hiÖu t¹p ©m thay cho tÝn hiÖu h×nh sin. C¸c ph­¬ng ph¸p 
kh¸c ®ã ®­îc tin t­ëng lµ ®em l¹i cïng mét kÕt qu¶ ®o. 

A.2.4 MÐo 

A.2.4.1 MÐo h­íng ph¸t 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.4.1. 

CÊu h×nh ®o: 

Nèi mét ®iÖn trë 600 Ω vµo gi÷a hai ®iÓm A vµ B trªn h×nh A.1. 

Nèi mét thiÕt bÞ ®o cã trë kh¸ng cao víi hai ®iÓm A vµ B trªn h×nh A.1, thiÕt 
bÞ ®o nµy ph¶i cã kh¶ n¨ng ®o ®Õn mÐo hµi bËc 5 cña tÝn hiÖu ë c¸c tÇn sè c¬ b¶n 
trong d¶i tõ 315 Hz ®Õn 1000 Hz. 
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TiÕn hµnh ®o: 

§èi víi phÐp ®o cã tÝn hiÖu ®Çu vµo -4,7 dBPa, cÊp c¸c tÝn hiÖu ©m t¹i c¸c tÇn 
sè 315 Hz, 500 Hz vµ 1000 Hz cho MRP. 

§èi víi phÐp ®o cã tÝn hiÖu ®Çu vµo + 5 dBPa, cÊp tÝn hiÖu ©m t¹i tÇn sè 1000 
Hz cho MRP. 

TÝnh mÐo hµi tæng cña h­íng ph¸t theo môc B.4.1, phô lôc B. 

A.2.4.2 MÐo h­íng thu 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.4.2. 

CÊu h×nh ®o: 

Nèi mét m¸y ph¸t tÝn hiÖu vµo gi÷a hai ®iÓm A vµ B trªn h×nh A.1. 

Nèi mét thiÕt bÞ ®o cã trë kh¸ng cao víi tai gi¶, thiÕt bÞ ®o nµy ph¶i cã kh¶ 
n¨ng ®o ®Õn mÐo hµi bËc 5 cña tÝn hiÖu t¹i c¸c tÇn sè c¬ b¶n trong d¶i tõ 315 Hz 
®Õn 1000 Hz. 

TiÕn hµnh ®o: 

§èi víi phÐp ®o cã søc ®iÖn ®éng ®Çu vµo -12 dBV th× m¸y ph¸t ho¹t ®éng t¹i 
c¸c tÇn sè 315 Hz, 500 Hz vµ 1000 Hz. 

§èi víi phÐp ®o cã søc ®iÖn ®éng ®Çu vµo 0 dBV, chØ sö dông tÇn sè 1000 Hz. 

TÝnh mÐo hµi tæng cña h­íng thu theo môc B.4.2, phô lôc B. 

A.2.5 §é tuyÕn tÝnh 

A.2.5.1 §é tuyÕn tÝnh ph¸t 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.5.1. 

CÊu h×nh ®o: Nh­ trong h×nh A.6. 

Nèi mét m¸y ®o cã trë kh¸ng 600 Ω, hiÓn thÞ kÕt qu¶ theo dBV, vµo hai ®iÓm 
A vµ B trong h×nh A.1. 

TiÕn hµnh ®o: 

C¸c phÐp ®o ®­îc thùc hiÖn víi ®iÖn trë nguån Rf = 1000 Ω. 

X¸c ®Þnh ®é nh¹y ph¸t t¹i tÇn sè 1000 Hz víi møc ¸p suÊt ©m ®Çu vµo b»ng -
4,7 dBPa nh­ m« t¶ trong môc B.1.1, phô lôc B. §o ®iÖn ¸p ®Çu ra t¹i tÇn sè kÝch 
thÝch c¬ b¶n. KÕt qu¶ ®­îc biÓu diÔn theo ®¬n vÞ dBV/Pa. 

LÆp l¹i phÐp ®o víi møc ¸p suÊt ©m ®Çu vµo b»ng -19,7 dBPa. 

A.2.5.2 §é tuyÕn tÝnh thu 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.5.2. 
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CÊu h×nh ®o: Nh­ trong h×nh A.7 

Nèi mét m¸y ph¸t tÝn hiÖu vµo hai ®iÓm A vµ B trong h×nh A.1. 

TiÕn hµnh ®o: 

C¸c phÐp ®o ®­îc thùc hiÖn víi ®iÖn trë nguån Rf = 1000 Ω. 

X¸c ®Þnh ®é nh¹y thu t¹i tÇn sè 1000 Hz víi søc ®iÖn ®éng ®Çu vµo b»ng  

-12 dBV nh­ m« t¶ trong môc B.1.2, phô lôc B. §o ¸p suÊt ©m t¹i tÇn sè kÝch thÝch 

c¬ b¶n. KÕt qu¶ ®­îc biÓu diÔn theo ®¬n vÞ dBPa/V. 

LÆp l¹i phÐp ®o víi tÝn hiÖu ®Çu vµo cã søc ®iÖn ®éng b»ng -32 dBV. 

A.2.6 T¹p ©m 

A.2.6.1 T¹p ©m theo h­íng ph¸t 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.6.1. 

CÊu h×nh ®o: Nh­ trong h×nh A.7 

Nèi mét ®iÖn trë 600 Ω vµo gi÷a hai ®iÓm A vµ B trªn h×nh A.1. 

Nèi mét thiÕt bÞ ®o vµo gi÷a hai ®iÓm A vµ B trªn h×nh A.1, thiÕt bÞ nµy ph¶i 

cã trë kh¸ng cao, hiÓn thÞ kÕt qu¶ theo dBV vµ sö dông Psophomet-weighted nh­ 

trong b¶ng 1 cña KhuyÕn nghÞ O.41 cña ITU-T. 

TiÕn hµnh ®o: 

C¸c phÐp ®o ph¶i ®­îc tiÕn hµnh víi ®iÖn trë nguån Rf b»ng 2800 Ω vµ 500 Ω. 

Møc t¹p ©m ph¶i ®­îc ®o trong chu kú thêi gian tèi thiÓu b»ng 1 s. Thùc hiÖn 

phÐp ®o 3 lÇn vµ chän møc t¹p ©m b»ng gi¸ trÞ thÊp nhÊt trong 3 kÕt qu¶ ®o ®­îc. 

A.2.6.2 T¹p ©m theo h­íng thu 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.6.2. 

CÊu h×nh ®o: 

Nèi mét ®iÖn trë 600 Ω vµo gi÷a hai ®iÓm A vµ B trªn h×nh A.1. 

Nèi mét thiÕt bÞ ®o víi tai gi¶ nh­ trªn h×nh A.1, thiÕt bÞ nµy ph¶i hiÓn thÞ kÕt 

qu¶ theo dBPa vµ sö dông A-weighted. 

TiÕn hµnh ®o: 

C¸c phÐp ®o ph¶i ®­îc tiÕn hµnh víi ®iÖn trë nguån Rf b»ng 2800 Ω vµ 500 Ω. 

Møc t¹p ©m ph¶i ®­îc ®o trong kho¶ng thêi gian tèi thiÓu lµ 1 s. Thùc hiÖn 

phÐp ®o 3 lÇn vµ chän møc t¹p ©m b»ng gi¸ trÞ thÊp nhÊt trong 3 kÕt qu¶ ®o ®­îc. 
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A.2.7 TÝnh æn ®Þnh 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.7. 

CÊu h×nh ®o: 

C¸c phÐp ®o ph¶i ®­îc tiÕn hµnh trong nh÷ng ®iÒu kiÖn sau: 

- Víi ®iÖn trë nguån Rf b»ng 2800 Ω, nèi trë kh¸ng kÕt cuèi nh­ trªn h×nh 
A.11 víi hai ®iÓm A vµ B trªn h×nh A.1. 

- Víi ®iÖn trë nguån Rf b»ng 500 Ω, nèi mét ®iÖn trë 600 Ω víi hai ®iÓm A vµ 
B trªn h×nh A.1. 

Tæ hîp ph¶i ®­îc ®Æt trªn mét trong 3 mÆt ph¼ng, 3 mÆt ph¼ng nµy ph¶i nh½n, 
cøng vµ trùc giao víi nhau t¹o thµnh mét gãc. Mçi mÆt ph¼ng cã kÝch th­íc 0,5 m 

× 0,5 m. Trªn mÆt ph¼ng ®Æt tæ hîp v¹ch mét ®­êng chÐo ®i qua ®Ønh cña gãc, trªn 
®ã ®¸nh dÊu mét ®iÓm chuÈn c¸ch ®Ønh gãc t¹o bëi 3 mÆt ph¼ng mét ®o¹n b»ng 
250 mm nh­ trong h×nh A.12. 

250

§iÓm chuÈnGãc

KÝch thíc theo ®¬n vÞ mm

250

§iÓm chuÈn

500
§Ønh gãc

 
 

H×nh A.12: VÞ trÝ ®Æt tæ hîp trong phÐp ®o tÝnh æn ®Þnh 
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Víi m¹ch truyÒn dÉn kÝch ho¹t hoµn toµn vµ møc ©m l­îng ®­îc ®iÒu chØnh ë 
vÞ trÝ sao cho hÖ sè khuÕch ®¹i thu lµ cùc ®¹i, tæ hîp ®­îc ®Æt óp xuèng mÆt ph¼ng 
trªn theo c¸ch nh­ sau: 

- èng nãi vµ èng nghe óp xuèng mÆt ph¼ng; 

- Tæ hîp ®­îc ®Æt ®ång trôc víi ®­êng chÐo sao cho èng nghe ®Æt gÇn phÝa 
®Ønh cña gãc t¹o bëi 3 mÆt ph¼ng; 

- §Çu cña tæ hîp trïng víi ®iÓm chuÈn nh­ trong h×nh A.12. 

TiÕn hµnh ®o: 

C¸c phÐp ®o kiÓm ph¶i ®­îc thùc hiÖn ®Ó chøng tá r»ng møc tÝn hiÖu ®o ®­îc 
gi÷a hai ®iÓm A vµ B trªn h×nh A.1 g©y ra do bÊt cø sù dao ®éng tÇn sè ©m nµo 
(®Õn 10 kHz) ®Òu nhá h¬n -40 dBV. 

A.2.8 Suy hao ph¶n x¹ tiÕng väng (ERL) 

Môc ®Ých: §Ó chøng minh tÝnh phï hîp víi c¸c yªu cÇu trong môc 4.2.8. 

CÊu h×nh ®o: 

Nèi mét thiÕt bÞ ®o cã trë kh¸ng phï hîp víi hai ®iÓm A vµ B trªn h×nh A.1. 

èng nghe ph¶i ®­îc ¸p vµo tai gi¶. 

TiÕn hµnh ®o: 

C¸c phÐp ®o ®­îc thùc hiÖn víi ®iÖn trë nguån Rf b»ng 2800 Ω vµ 500 Ω. 

Møc thö ®Æt gi÷a hai ®iÓm A vµ B ph¶i b»ng -18 dBV. 

Trë kh¸ng vµo cña thiÕt bÞ ph¶i ®­îc ®o t¹i nh÷ng tÇn sè mµ kho¶ng c¸ch gi÷a 
c¸c tÇn sè nµy kh«ng ®­îc lín h¬n 1/12 octave trong d¶i tÇn tõ 300 ®Õn 3400 Hz. 

Chó ý: C¸c tÇn sè kh«ng cÇn ph¶i cã mèi quan hÖ sãng hµi. 

TÝnh suy hao ph¶n x¹ tiÕng väng (ERL) theo dB nh­ môc B.5, phô lôc B. 
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Phô lôc b 

(Quy ®Þnh) 

Ph­¬ng ph¸p tÝnh 

B.1 §é nh¹y 

B.1.1 §é nh¹y ph¸t 

§é nh¹y ph¸t cña TE t¹i mét tÇn sè x¸c ®Þnh hoÆc trong mét d¶i tÇn sè hÑp 

®­îc tÝnh theo c«ng thøc: 

m

J
10mJ p

V
log20S =  dB rel 1 V/Pa 

Trong ®ã: VJ lµ ®iÖn ¸p ®o ®­îc trªn kÕt cuèi 600 Ω; 

pm lµ ¸p suÊt ©m t¹i ®iÓm chuÈn miÖng. 

B.1.2 §é nh¹y thu 

§é nh¹y thu cña TE t¹i mét tÇn sè x¸c ®Þnh hoÆc ë mét d¶i tÇn sè hÑp khi ®o 

trùc tiÕp víi tai gi¶ tu©n thñ KhuyÕn nghÞ P.57 ®­îc tÝnh theo c«ng thøc: 

J2
1

e
10Je E

p
log20S =  dB rel 1 Pa/V 

Trong ®ã: ep  lµ ¸p suÊt ©m ®o ®­îc t¹i ®iÓm chuÈn tai; 

J2
1 E  lµ mét nöa søc ®iÖn ®éng t¹i nguån trë kh¸ng 600 Ω. 

B.2 C¸c hÖ sè ©m l­îng ph¸t vµ thu (SLR vµ RLR) 

B.2.1 HÖ sè ©m l­îng ph¸t (SLR) 

HÖ sè ©m l­îng ph¸t (SLR) ®­îc tÝnh theo c«ng thøc: 

( )∑
=

−−=
17

4i

siWiSm1,0
10 10log

m

10
SLR  dB 

Trong ®ã: m lµ h»ng sè, m  = 0,175; 

Wsi lµ träng sè ph¸t t¹i tÇn sè fi, cho trong b¶ng B.1; 

Si lµ ®é nh¹y ph¸t t¹i tÇn sè fi, ( )imJi fSS = . 
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B¶ng B.1: C¸c träng sè Wi sö dông ®Ó tÝnh SLR vµ RLR 

i TÇn sè fi, Hz Wsi Wri 

4 200 76,9 85,0 

5 250 62,6 74,7 

6 315 62,0 79,0 

7 400 44,7 63,7 

8 500 53,1 73,5 

9 630 48,5 69,1 

10 800 47,6 68,0 

11 1000 50,1 68,7 

12 1250 59,1 75,1 

13 1600 56,7 70,4 

14 2000 72,2 81,4 

15 2500 72,6 76,5 

16 3150 89,2 93,3 

17 4000 117,0 113,8 

B.2.2 HÖ sè ©m l­îng thu (RLR) 

HÖ sè ©m l­îng thu (RLR) ®­îc tÝnh theo c«ng thøc: 

( )∑
=

−−=
17

4i

riWiSm1,0
10 10log

m

10
RLR  dB 

Trong ®ã: m lµ h»ng sè, m = 0,175; 

Wri lµ träng sè thu t¹i tÇn sè fi, cho trong b¶ng B.1; 

iS  lµ ®é nh¹y thu t¹i tÇn sè fi bao gåm c¶ ®é rß èng nghe LE, 

( ) ( )iEiJei fLfSS −= . Gi¸ trÞ cña ®é rß èng nghe t¹i c¸c tÇn sè 

®­îc cho trong b¶ng B.2. 

B¶ng B.2: §é rß èng nghe LE sö dông ®Ó tÝnh RLR 

TÇn sè fi, Hz LE, dB TÇn sè fi, Hz LE, dB 

200 8,4 1000 -2,3 

250 4,9 1250 -1,2 

315 1,0 1600 -0,1 

400 -0,7 2000 3,6 

500 -2,2 2500 7,4 

630 -2,6 3150 6,7 

800 -3,2 4000 8,8 
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Víi c¸c thiÕt bÞ ®o tiªn tiÕn cã kh¶ n¨ng m« pháng ®é rß èng nghe th× coi 

0LE =  t¹i tÊt c¶ c¸c tÇn sè. 

B.3 HÖ sè che tr¾c ©m (STMR) 

HÖ sè che tr¾c ©m (STMR) ®­îc tÝnh theo c«ng thøc: 

( )
∑
=

−
−=

20

1i

iMSim1,0

10

WS
10log

m

10
STMR  dB 

Trong ®ã: m lµ h»ng sè, m = 0,225; 

iMSW  lµ träng sè t¹i tÇn sè fi, cho trong b¶ng B.3; 

Si lµ ®é nh¹y tr¾c ©m t¹i tÇn sè fi, ( )imeSTi fSS = . 

B¶ng B.3: Träng sè WMSi sö dông ®Ó tÝnh STMR 

i TÇn sè fi, Hz WMSi 

1 100 110,4 

2 125 107,7 

3 160 104,6 

4 200 98,4 

5 250 94,0 

6 315 89,8 

7 400 84,8 

8 500 75,5 

9 630 66,0 

10 800 57,1 

11 1000 49,1 

12 1250 50,6 

13 1600 51,0 

14 2000 51,9 

15 2500 51,3 

16 3150 50,6 

17 4000 51,0 

18 5000 49,7 

19 6300 50,0 

20 8000 52,8 

§é nh¹y tr¾c ©m ®o ®­îc tõ miÖng gi¶ tíi èng nghe ®­îc tÝnh theo c«ng thøc: 









=

m

e
10meST p

p
log20S   dB 
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Trong ®ã: mp  lµ ¸p suÊt ©m t¹i ®iÓm chuÈn miÖng; 

ep  lµ ¸p suÊt ©m ®o ®­îc t¹i ®iÓm chuÈn tai víi tæ hîp ®­îc ®Æt t¹i 

vÞ trÝ vßng ch¾n hÖ sè ©m l­îng (LRGP). 

B.4 MÐo 

B.4.1 MÐo h­íng ph¸t 

TØ lÖ phÇn tr¨m mÐo hµi tæng theo h­íng ph¸t, td , ®­îc tÝnh theo c«ng thøc: 

2
5

2
4

2
3

2
2

2
1

2
5

2
4

2
3

2
2

t vvvvv

vvvv
100d

++++
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Trong ®ã nv  lµ gi¸ trÞ c¨n b×nh qu©n ph­¬ng cña ®iÖn ¸p ®o ®­îc cña hµi bËc 

n ®o ®­îc víi mçi tÇn sè khi ®iÖn trë fR ®Æt b»ng 2800 Ω vµ 500 Ω. 

B.4.2 MÐo h­íng thu 

TØ lÖ phÇn tr¨m mÐo hµi tæng theo h­íng thu, td , ®­îc tÝnh theo c«ng thøc: 
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Trong ®ã np  lµ gi¸ trÞ c¨n b×nh qu©n ph­¬ng cña ¸p suÊt ©m ®o ®­îc cña hµi 

bËc n  ®o ®­îc víi mçi tÇn sè khi ®iÖn trë fR  ®Æt b»ng 2800 Ω vµ 500 Ω. 

B.5 Suy hao ph¶n x¹ tiÕng väng (ERL) 

Víi mçi gi¸ trÞ trë kh¸ng ®o ®­îc, suy hao ph¶n x¹ (RL) ®­îc tÝnh theo c«ng 
thøc sau: 
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Trong ®ã: Zt lµ trë kh¸ng ®o ®­îc cña thiÕt bÞ; 

Zb lµ trë kh¸ng chuÈn nh­ trªn h×nh A.10. 

Víi mçi gi¸ trÞ Rf x¸c ®Þnh, suy hao ph¶n x¹ tiÕng väng (ERL) ®­îc tÝnh theo 
c«ng thøc sau: 
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Trong ®ã:  

Ai lµ tØ lÖ c«ng suÊt suy hao ph¶n x¹ t¹i tÇn sè fi, biÓu diÔn b»ng c«ng thøc 
( ) 10if sè tÇn t¹ix¹  nph¶  haosuy

i 10A −= ; 

A0 lµ tØ lÖ c«ng suÊt suy hao t¹i tÇn sè f0 = 300 Hz; 

An lµ tØ lÖ c«ng suÊt suy hao t¹i tÇn sè fn = 3400 Hz. 
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Phô lôc c 
(Tham kh¶o) 

danh môc c¸c ®IÒu kho¶n tham chiÕu 

Phô lôc nµy liÖt kª c¸c ®iÒu kho¶n cña tiªu chuÈn cïng víi c¸c ®iÒu kho¶n 
t­¬ng øng tham chiÕu tõ c¸c tµi liÖu P.64 [3], P.79 [8] cña ITU-T vµ TBR 38 [10] 
cña ETSI. 

B¶ng C.1: Danh môc c¸c ®iÒu kho¶n tham chiÕu 
§iÒu 

kho¶n 
Tªn ®iÒu kho¶n §iÒu kho¶n tham chiÕu 

t­¬ng øng trong TBR 38 [10] 

 Yªu cÇu kü thuËt  

4.1 C¸c yªu cÇu chung 4.1 

4.2 C¸c chØ tiªu ®Æc tÝnh tho¹i 4.2 

4.2.1 §é nh¹y 4.2.1 

4.2.2 HÖ sè ©m l­îng ph¸t vµ hÖ sè ©m l­îng thu (SLR vµ RLR) 4.2.2 

4.2.3 Tr¾c ©m 4.2.3 

4.2.4 MÐo 4.2.4 

4.2.5 §é tuyÕn tÝnh (biÕn thiªn hÖ sè khuÕch ®¹i theo møc vµo) 4.2.5 

4.2.6 T¹p ©m 4.2.6 

4.2.7 TÝnh æn ®Þnh 4.2.7 

4.2.8 Suy hao ph¶n x¹ tiÕng väng (ERL) 4.2.8 

 Ph­¬ng ph¸p ®o   

A.1 §iÒu kiÖn ®o kiÓm A.1 

A.2 C¸c phÐp ®o ®Æc tÝnh truyÒn dÉn tho¹i A.2 

A.2.1 §é nh¹y A.2.1 

A.2.2 C¸c hÖ sè ©m l­îng A.2.2 

A.2.3 Tr¾c ©m A.2.3 

A.2.4 MÐo A.2.4 

A.2.5 §é tuyÕn tÝnh  A.2.5 

A.2.6 T¹p ©m A.2.6 

A.2.7 TÝnh æn ®Þnh A.2.7 

A.2.8 Suy hao ph¶n x¹ tiÕng väng (ERL) A.2.8 

 Ph­¬ng ph¸p tÝnh  

B.1 §é nh¹y  8, 9 (P.64 [3]) 

B.2 C¸c hÖ sè ©m l­îng ph¸t vµ thu (SLR vµ RLR) 3 (P.79 [8]) 

B.3 HÖ sè che tr¾c ©m (STMR) 4 (P.79 [8]) vµ 10 (P.64 [3]) 

B.4 MÐo A.2.4 

B.5 Suy hao ph¶n x¹ tiÕng väng (ERL) A.2.8 
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Telecommunications Standards Institute (ETSI), with references to Recommendations 
P.64, P.79 of Telecommunication standardization sector of ITU (ITU-T). 

The technical standard TCN 68 - 211: 2002 is drafted by Research Institute of Posts 
and Telecommunications (RIPT) on behalf of Department of Science - Technology of 
Ministry of Posts and Telematics. The technical standard is adopted by the Decision No 
29/2002/QD-BBCVT of the Minister of the Ministry of Posts and Telematics dated 
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The technical standard TCN 68 - 211: 2002 is issued in a bilingual document 
(Vietnamese version and English version). In cases of interpretation disputes, Vietnamese 
version is applied. 
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Analogue handset terminal equipment connecting 
to Public Switched Telephone Network (PSTN) 

Electro-acoustic requirements 

(Issued together with the Decision No 29/2002/QD-TCBD of the Minister  
of MPT of December 18, 2002) 

1. Scope 

This technical standard provides electro-acoustic requirements and test 
methods for analogue handset terminal equipment supporting the voice telephony 
service and connecting by 2 wires to an analogue interface of a Public Switched 
Telephone Network (PSTN). 

This technical standard is used as one of the basis to type approval and testing 
of terminal equipment for the purposes of: 

- ensuring minimum speech quality; 

- ensuring interoperability with standard telephone networks. 

The application of this technical standard is not mandatory for handset 
terminals employing a radio link (e.g. cordless telephones). 

2. Normative references 

[1]  ITU-T Recommendation G.122 (03/93), Influence of national systems 
on stability and talker echo in international connections. 

[2]  ETSI I-ETS 300 480, Public Switched Telephone Network (PSTN); 
Testing specification for analogue handset telephony. 

[3] ITU-T Recommendation P.64 (09/99), Determination of 
sensitivity/frequency characteristics of local telephone systems. 

[4]  ITU-T Recommendation P.51 (08/96), Artificial mouth. 

[5]  ITU-T Recommendation P.57 (08/96), Artificial ears. 

[6]  IEC 651, Sound level meters. 

[7]  ISO 3 (1973), Preferred numbers - Series of preferred numbers. 

[8]  ITU-T Recommendation P.79 (03/93), Calculation of loudness ratings 
for telephone sets. 
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[9]  ITU-T Recommendation O.41 (10/94), Psophometer for use on 
telephone-type circuits. 

[10]  ETSI TBR 38 (02/98), Public Switched Telephone Network (PSTN); 
Attachment requirements for a terminal equipment incorporating an 
analogue handset function capable of supporting the justified case 
service when connected to the analogue interface of the PSTN in Europe. 

3. Definitions, symbols and abbreviations 
3.1 Definitions 

Artificial ear: A device for the calibration of earphones incorporating an 
acoustic coupler and a calibrated microphone for the measurement of sound 
pressure and having an overall acoustic impedance similar to that of the average 
human ear over a given frequency band. 

Artificial mouth: A device consisting of a loudspeaker mounted in an 
enclosure and having a directivity and radiation pattern similar to those of the 
average human mouth. 

Echo Return Loss (ERL): Return loss averaged with 1 f  power weighting over 

the telephone band (300 Hz ÷ 3400 Hz), in accordance with clause 4 of ITU-T 
Recommendation G.122 [1]. 

Handset: A combination of telephone microphone and receiver in a form 
convenient for holding simultaneously to mouth and ear, which, when in use, 
retains the microphone in a position fixed in relation to the receiver. 

Loudness rating: A measure, expressed in decibels, for characterizing the 
loudness performance of complete telephone connections or of parts thereof such 
as sending system, line, receiving system. 

Mouth Reference Point (MRP): A point 25 mm in front of and on the axis of 
the lip position of a typical human mouth (or artificial mouth). 

Ear Reference Point (ERP): A point in the earphone reference plane used as a 
handset reference parameter, located at the entrance to the listener’s ear, 
traditionally used for calculating telephonometric loudness ratings. 

Nominal setting: A setting of the volume control where the RLR is as close as 
possible to -8 dB. 

3.2 Symbols 
dBPa  sound pressure level with respect to 1 Pa, expressed in dB 

dBPa(A)  "A" weighted sound pressure level with respect to 1 Pa, 
expressed in dB 

dBV  voltage level with respect to 1 V, expressed in dB 
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dBVp  psophometrically weighted voltage level with respect to 1 V, 
expressed in dB 

Pa  Pascal 

SPL  Sound Pressure Level 

3.3 Abbreviations 

For the purposes of this technical standard, the following abbreviations apply: 

e.m.f. electromotive force 

ERL Echo Return Loss 

ERP Ear Reference Point 

ETSI European Telecommunications Standards Institute 

ITU International Telecommunications Union 

LRGP Loudness Rating Guard-ring Position 

MRP Mouth Reference Point 

PSTN Public Switched Telephone Network 

r.m.s. root mean square 

RL Return Loss 

RLR Receiving Loudness Rating 

SLR Sending Loudness Rating 

STMR SideTone Masking Rating 

TE Terminal Equipment 

4. Electro - acoustic Requirements 

4.1 General 

4.1.1 Polarity independence 

Requirement: The TE shall conform to the requirements of this technical 
standard for both polarities of line feeding voltage. 

Test: Compliance shall be demonstrated by reversal of the DC voltage applied 
to the line terminals from test to test or between changes of test configuration when 
performing the tests of annex A. 

4.1.2 Feed conditions 

Requirement: The TE shall conform to the requirements of this technical 
standard when tested with a supply voltage of 50 V and with feed resistances 
ranging from 500 Ω to 2800 Ω. 

Note: Some requirements are only specified for single or specific values of feed 
resistance. 
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Test: Compliance shall be demonstrated by performing the tests of annex A 
with the feed resistances specified in subclause 4.2 which are chosen from those 
permitted by I-ETS 300 480 [2]. 

4.1.3 Power supply 

Requirement: Where the terminal handset function is intended to be used 
with power additional to that derived from the network, the requirements of 
subclause 4.2 shall apply only when such additional power is provided and 
operating within specification. 

Test: Compliance shall be demonstrated by performing the tests of annex A 
with the power supply connected and operative. 

4.1.4 Volume control 

Requirement: For TE with a user-controlled receiving volume control, the 
speech performance characteristics requirements apply with the user-controlled 
receiving volume control at the setting where the RLR is as close as possible to -8 
dB, unless stated otherwise. This setting is to be taken as the nominal setting of the 
volume control. 

Test: Compliance tests of annex A will be carried out at the setting of the 
volume control where the RLR is as close as possible to -8 dB when measured with 
the feed resistance Rf set to 1000 Ω, unless otherwise specified in the appropriate 
requirement. 

4.2 Speech performance characteristics 
4.2.1 Sensitivity/frequency response 
4.2.1.1 Sending Sensitivity 

Requirement: The sending sensitivity when measured by the test described in 
subclause A.2.1.1 with a load of 600 Ω, as a function of frequency, shall be not 
greater than the upper limit and not less than the lower limit given in table 1 and 
shown in figure 1. 

Test: Compliance shall be checked by the test described in subclause A.2.1.1 
when measured with the feed resistance Rf set to 1000 Ω. 

Table 1: Co-ordinates of sending sensitivity limit curves 
 Frequency, Hz dB relative to arbitrary level 

Upper limit 100 -9 

 2000 +4 

 4000 +4 

 8000 -13 

Lower limit 300 -14 

 2000 -6 

 3400 -11 
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Figure 1: Sending sensitivity/frequency limits 

4.2.1.2 Receiving Sensitivity 

Requirement: The receiving sensitivity when measured according to 
subclause A.2.1.2, as a function of frequency, shall be not greater than the upper 
limit and not less than the lower limit given in table 2 and shown in figure 2. 

Additionally, the sensitivity at 8 kHz shall be at least 20 dB below the 
sensitivity at 1 kHz. 

Test: Compliance shall be checked by the test described in subclause A.2.1.2 

when measured with the feed resistance fR  set to 1000 Ω. 

Table 2: Co-ordinates of receiving sensitivity limit curves 

 Frequency, Hz dB relative to arbitrary level 

Upper limit 100 -10 

 200 +2 

 4000 +2 

 8000 -15 

Lower limit 300 -9 

 1000 -7 

 3400 -12 
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Figure 2: Receiving sensitivity/frequency limits 

4.2.2 Sending and Receiving Loudness Ratings (SLR and RLR) 

4.2.2.1 Sending Loudness Rating (SLR) 

Requirement: The Sending Loudness Rating (SLR) shall be -1 ÷ 7dB when 

measured with the feed resistance Rf set to 2800 Ω and 1000 Ω and +3 dB  ÷ ±4 dB 

when measured with the feed resistance Rf set to 500 Ω. 

Test: Compliance shall be checked by the test described in subclause A.2.2.1. 

4.2.2.2 Receiving Loudness Rating (RLR) 

Requirement: The Receiving Loudness Rating (RLR) shall be -8 dB ÷ ± 4 dB 

when measured with the feed resistance fR  set to 2800 Ω and 1000 Ω and -8 dB ÷ 

+ 7/- 4 dB when measured with the feed resistance fR  set to 500 Ω. 

Test: Compliance shall be checked by the test described in subclause A.2.2.2. 
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4.2.3 Sidetone 

Requirement: When measured by the test described in subclause A.2.3, the 
SideTone Masking Rating (STMR) shall be not less than the value shown in table 3 
for each termination specified in that table. 

Table 3: Sidetone masking rating 
Value of SideTone Masking Rating, dB 

Termination of 
figure A.9 

Termination of 
figure A.10 

Termination of 
figure A.11 

≥ +5 ≥ +10 ≥ +7 

Test: Compliance shall be checked by the test described in subclause A.2.3. 

4.2.4 Distortion 

4.2.4.1 Sending distortion 

Requirement: The "total" harmonic distortion (summed up to the 5th 
harmonic) for fundamental frequencies in the range 315 Hz to 1000 Hz shall be not 
greater than 7 % with an input of -4,7 dBPa when measured with a load of 600 Ω. 

With a sinusoidal input signal of +5 dBPa at a frequency of 1000 Hz, the 
"total" harmonic distortion (summed up to the 5th harmonic) shall be not greater 
than 10 %. 

Test: Compliance shall be checked by the test described in subclause A.2.4.1 
with the feed resistance Rf set to 2800 Ω and 500 Ω. 

4.2.4.2 Receiving distortion 

Requirement: The "total" harmonic distortion (summed up to the 5th 
harmonic) for fundamental frequencies in the range 315 Hz to 1000 Hz shall be not 
greater than 7 %, when measured with an input e.m.f. of -12 dBV. 

With an input e.m.f. of 0 dBV at a frequency of 1000 Hz, the "total" harmonic 
distortion (summed up to the 5th harmonic) shall be not greater than 10 %. 

Test: Compliance shall be checked by the test described in subclause A.2.4.2 

with the feed resistance Rf set to 2800 Ω and 500 Ω. 

4.2.5 Linearity (variation of gain with input level) 

4.2.5.1 Sending linearity 

Requirement: The sensitivity determined with an input sound pressure level of -
4,7 dBPa shall not differ by more than ±2 dB from the sensitivity determined with an 
input sound pressure level of -19,7 dBPa when measured with a load of 600 Ω. 

Test: Compliance shall be checked by the test described in subclause A.2.5.1 

with the feed resistance Rf set to 1000 Ω. 
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4.2.5.2 Receiving linearity 

Requirement: The sensitivity determined with an input signal with an e.m.f. 
of -12 dBV shall not differ by more than ±2 dB from the sensitivity determined 
with an input signal with an e.m.f. of -32 dBV. 

Test: Compliance shall be checked by the test described in subclause A.2.5.2 
with the feed resistance Rf set to 1000 Ω. 

4.2.6 Noise 

4.2.6.1 Sending noise 

Requirement: The psophometrically weighted noise produced by the 
apparatus in the sending direction shall be not greater than -66 dBVp when the feed 
resistance Rf is set to 500 Ω, -64 dBVp when the feed resistance Rf is set to 1000 
Ω, and -60 dBVp when the feed resistance Rf is set to 2800 Ω. 

Test: Compliance shall be checked by the test described in subclause A.2.6.1. 

4.2.6.2 Receiving noise 

Requirement: The A-weighted noise produced by the apparatus in the 
receiving direction shall be not greater than -49 dBPa(A). 

Test: Compliance shall be checked by the test described in subclause A.2.6.2 
with the feed resistance Rf set to 2800 Ω and 500 Ω. 

4.2.7 Stability 

Requirement: Instability (sustained audible oscillations), shall not be 
induced when the volume control is set to give maximum receiving gain and the 
apparatus is subjected to the conditions specified in the compliance test described 
in subclause A.2.7. 

Test: Compliance shall be checked by the test described in subclause A.2.7. 

4.2.8 Echo Return Loss (ERL) 

Requirement: The Echo Return Loss (ERL) shall be not less than 14 dB with 
respect to the impedance shown in figure 3. 

Ω270 Ω750

150nF  

Figure 3: Terminating impedance 

Test: Compliance shall be checked by determination of the echo loss as 

described in subclause A.2.8 with the feed resistance Rf set to 2800 Ω and 500 Ω.
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Annex A 
(Normative) 

Objective measurement methods for testing 
 

A.1 General conditions for testing 

A.1.1 Environment for tests 

The following conditions shall apply for the testing environment: 

a) Ambient temperature: 15°C to 35°C (inclusive); 

b) Relative humidity: 5 % to 85 %; 

c) Air pressure: 86 kPa to 106 kPa (860 mbar to 1060 mbar). 

A.1.2 Accuracy of measurements and test equipment setting 

Unless specified otherwise, the accuracy of measurements made by test 
equipment shall be equal to or better than: 

Table A.1: Accuracy of measurements 

Item Accuracy 

Electrical signal level ± 0.2 dB for levels ≥ -50 dBV 

 ± 0.4 dB for levels < -50 dBV 

Sound pressure ± 0.7 dB 

Frequency ± 0.2 % 

Unless specified otherwise, the accuracy of the signals generated by the test 
equipment shall be better than: 

Table A.2: Accuracy of signals 

Quantity Accuracy 

Sound pressure level at Mouth 
Reference Point (MRP) 

± 3 dB for frequencies from 100 Hz to 200 Hz 

 ± 1 dB for frequencies from 200 Hz to 4000 Hz 

 ± 3 dB for frequencies from 4000 Hz to 8000 Hz 

Electrical excitation levels ± 0.4 dB across the whole frequency range. 

Frequency generation ± 2 % (see note) 

Specified component values ± 1 % 

Note: This tolerance may be used to avoid measurements at critical frequencies, e.g. those 
due to sampling operations within the terminal under test. 
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For terminal equipment which is directly powered from the mains supply, all 
tests shall be carried out within ±5 % of the rated voltage of that supply. If the 
equipment is powered by other means and those means are not supplied as part of 
the apparatus, all tests shall be carried out within the power supply limit declared 
by the supplier. If the power supply is AC, the test shall be conducted within ±4 % 
of the rated frequency. 

A.1.3 Order of tests 

Tests are made in any order except where otherwise specified. 

Where testing involves taking measurements using different feeding 
resistances, measurements shall be made with the highest feed resistance, then at 
lower values of resistance, decreasing sequentially to the minimum, in order to 
avoid a heating effect in the test arrangement. 

A.1.4 Acoustic environment 

Acoustic tests shall be carried out in an environment where the ambient noise 
is insufficient to influence the acoustic measurements being made. 

Tests for noise and Echo Return Loss (ERL) shall be carried out in an 
environment where the ambient noise is less than -64 dBPa(A). 

A.1.5 Handset mounting 

Unless otherwise stated in a particular test, where the mouthpiece of the TE is 
fixed relative to the earcap, the handset shall be placed in the Loudness Rating 
Guard-ring Position (LRGP) as described in annex C of ITU-T Recommendation 
P.64 [3]. 

In the case of a moveable microphone part, measurements are to be carried out 
at the setting for normal usage as defined by the manufacturer. 

Where the mouthpiece of the TE is separate from the earpiece, the front plane 
of the mouthpiece shall be mounted 15 mm in front of the lip ring and coaxial with 
the artificial mouth. 

The earcap shall be applied to the artificial ear. 

A.1.6 Test levels 

A.1.6.1 Sending 

Unless otherwise stated in this technical standard, a pure tone signal with a 
sound pressure level of -4.7 dBPa shall be applied at the Mouth Reference Point 
(MRP) as described in ITU-T Recommendation P.64 [3]. 
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A.1.6.2 Receiving 
Unless otherwise stated in this technical standard, a pure tone signal with an 

e.m.f. of -12 dBV from a 600 Ω resistive source shall be connected between the 
terminals A and B shown in figure A.1. 

A.1.6.3 Sidetone 
Unless otherwise stated in this technical standard, a pure tone signal with a 

sound pressure level of -4,7 dBPa shall be applied at the MRP as described in ITU-
T Recommendation P.64 [3]. 

A.1.7 Volume control 
Where a user-controlled volume control is provided, compliance tests shall be 

carried out at a setting of the volume control as specified in the appropriate 
requirement. 

If no setting of the volume control is specified, compliance tests shall be 
carried out at the nominal setting of the volume control defined in subclause 4.1.4. 

A.1.8 Test equipment requirements 
Artificial mouth: the artificial mouth shall conform to ITU-T 

Recommendation P.51 [4]. 
Artificial ear: the ITU-T Recommendation P.57 [5] Type 1 shall normally be 

used unless another artificial ear described in that Recommendation is requested by 
the terminal supplier. 

Where a Type 1 ear is not used: 
a) the sound pressure measurements shall be referred to the Ear Reference 

Point (ERP) by the correction characteristics specified in ITU-T Recommendation 
P.57 [5]; 

b) no leakage correction shall be made in the calculations of RLR (i.e. LE = 0). 
Sound level measuring equipment: the sound level measuring equipment shall 

conform to IEC 651 [6], Type 1. 

A.1.9 Alternative test methods 
The requirements of this test specification were written on the basis of the 

standard test methods described in this technical standard. For some parameters it 
is recognized that alternative test methods may exist. It is the responsibility of the 
test house to ensure that any alternative method used is equivalent to that described 
in this technical standard. 

For TE with adaptive modification of any transmission parameter dependent 
on the electrical operating conditions e.g. automatic adjustment of sidetone 
balance, each of the feed conditions for the compliance tests for the transmission 
parameters should be treated as a new installation and should be conditioned 
according to any instructions provided by the supplier. 
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A.1.10 Testing arrangements 

All tests for transmission performance shall be carried out with the TE 
connected to the test arrangement shown in figure A.1. The values of the feed 

resistance fR  are chosen appropriate to the requirement under test. 
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Note 1: The DC feeding circuit shown is an idealized arrangement. Performance requirements are 

given in figures A.3 and A.5. 

Note 2: The equipment used for testing is connected between terminals A and B and consists of 

the following as appropriate: a signal generator with an impedance of 600 Ω, a measuring set, the 

network either of figure A.9, or figure A.10, or figure A.11 or a 600 Ω resistor. 

Note 3: The artificial mouth and ear are described in ITU-T Recommendations P.51 [4] and P.57 [5] 

respectively. The TE handset is mounted in the LRGP and the earcap is applied to the artificial ear. 

Figure A.1: Circuit for measurement of transmission characteristics 

When measured with the circuit shown in figure A.2, the insertion loss of the 

DC feeding circuit shown in figure A.1 shall have a value less than that given in 

figure A.3 for all resistances and frequencies at which it is used. 
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Figure A.2: Insertion loss test arrangement for the DC feeding circuit 
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Figure A.3: Maximum limit for insertion loss 

When measured with the circuit shown in figure A.4, the return loss of the DC 

feeding circuit shown in figure A.1 shall have a value greater than that given in 

figure A.5 for all values of Rf and at all frequencies at which it is used. 

The return loss (in dB) is calculated from the formula: 





=

U2

e
log20RL 10  

where e is the generator voltage and U is the voltage measured by the 

measuring set. 
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Figure A.4: Return loss test arrangement for the DC feeding circuit 

 



  TCN 68 - 211: 2002 

 47

dB

30

20

10

10 100 1000 10000 Hz  

Figure A.5: Minimum limit for return loss 

A.2 Speech transmission performance tests 
All tests for transmission performance shall be carried out with the TE 

connected to the test arrangements specified in subclause A.1.10. 

Values of Rf are chosen appropriate to the requirement under test. 

A.2.1 Sensitivity/frequency response 
A.2.1.1 Sending sensitivity 

Purpose: To demonstrate compliance with the requirements of subclause 
4.2.1.1. 

Test configuration: shown in figure A.6. 

TE Feeding
circuit

Hz

Artificial
mouth

Handset

Signal
source

Pm = -4,7 dBPa

Frequency meter

Measuring
amplifier

Voltage
measuring

device
Ω600

 

Figure A.6: Sending sensitivity test configuration 

A measuring set calibrated in dBV, with an impedance of 600 Ω shall be 
connected between terminals A and B shown in figure A.1. 

Measurement execution: 
The output voltage is measured at the fundamental frequency of the stimulus. 

The results are expressed in dBV/Pa. 

Measurements shall be made for Rf set to 1000 Ω, at 1/12 octave intervals at 
the preferred frequencies given in table A.3 for frequencies from 100 Hz to 8 kHz. 

The sending sensitivity/frequency response shall be determined as described 
in subclause B.1.1. 
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Table A.3: Frequencies for sensitivity/frequency response measurement 
Band 
no. 

Frequency, 
Hz 

Band 
no. 

Frequency, 
Hz 

Band 
no. 

Frequency, 
Hz 

Band 
no. 

Frequency, 
Hz 

1 100 21 315 41 1000 61 3150 

2 106 22 335 42 1060 62 3350 

3 112 23 355 43 1120 63 3550 

4 118 24 375 44 1180 64 3750 

5 125 25 400 45 1250 65 4000 

6 132 26 425 46 1320 66 4250 

7 140 27 450 47 1400 67 4500 

8 150 28 475 48 1500 68 4750 

9 160 29 500 49 1600 69 5000 

10 170 30 530 50 1700 70 5300 

11 180 31 560 51 1800 71 5600 

12 190 32 600 52 1900 72 6000 

13 200 33 630 53 2000 73 6300 

14 212 34 670 54 2120 74 6700 

15 224 35 710 55 2240 75 7100 

16 236 36 750 56 2360 76 7500 

17 250 37 800 57 2500 77 8000 

18 265 38 850 58 2650   

19 280 39 900 59 2800   

20 300 40 950 60 3000   

A.2.1.2 Receiving sensitivity 

Purpose: To demonstrate compliance with the requirements of subclause 
4.2.1.2. 

Test configuration: shown in figure A.7. 

Feeding
circuit

Hz

Frequency meter

Ω600

TE
Voltage

measuring
device

Measuring
amplifier

Artificial
ear

Handset

Pe
Ej = -12 dBV

Ej = -18 dBV1
2

Ωin 600

Signal
source

 

Figure A.7: Receiving sensitivity test configuration 

A signal generator shall be connected between terminals A and B shown in 
figure A.1. 
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Measurement execution: 

The sound pressure pe is measured at the fundamental frequency of the 
stimulus. The results are expressed in dBPa/V. 

Measurements shall be made for Rf set to 1000 Ω, at 1/12 octave intervals at 
the preferred frequencies given in table A.3 for frequencies from 100 Hz to 8 kHz. 

The receiving sensitivity/frequency response shall be determined as described 
in subclause B.2. 

A.2.2 Loudness ratings 

A.2.2.1 Sending loudness rating 

Purpose: To demonstrate compliance with the requirements of subclause 
4.2.2.1. 

Test configuration: shown in figure A.6. 

A measuring set calibrated in dBV, with an impedance of 600 Ω shall be 
connected between terminals A and B shown in figure A.1. 

Measurement execution: 

Measurements shall be performed at each of the 14 frequencies given in table 
B.1, bands 4 to 17, to yield values of the sending sensitivity, expressed in dBV/Pa. 

Measurements shall be made with Rf set to 2800 Ω, 1000 Ω and 500 Ω. 

The Sending Loudness Rating (SLR) (in dB) for each value of Rf specified 
shall be calculated according to subclause B.2.1. 

Note: ITU-T Recommendation P.65 allows the use of alternative signal sources for 
measurement of loudness ratings, e.g. noise rather than sinusoidal signals. These 
alternative methods are believed to produce the same results. 

A.2.2.2 Receiving loudness rating 

Purpose: To demonstrate compliance with the requirements of subclause 
4.2.2.2. 

Test configuration: shown in figure A.7. 

A signal generator shall be connected between terminals A and B shown in 
figure A.1. 

Measurement execution: 

Measurements shall be performed at each of the 14 frequencies given in table 
B.1, bands 4 to 17, to yield values of the receiving sensitivity, expressed in dBPa/V. 

Measurements shall be made with Rf set to 2800 Ω, 1000 Ω and 500 Ω. 
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The Receiving Loudness Rating (RLR) (in dB) for each value of Rf specified 
shall be calculated according to subclause B.2.2. 

Note: ITU-T Recommendation P.65 allows the use of alternative signal sources for 
measurement of loudness ratings e.g. noise rather than sinusoidal signals. These methods 
are believed to produce the same results. 

A.2.3 Sidetone 
Purpose: To demonstrate compliance with the requirements of subclause 

4.2.3. 
Test configuration: shown in figure A.8. 

Hz

Signal
source

Frequency
meter

Artificial
mouth

TE Feeding
circuit

Measuring
amplifier

Voltage
measuring

device

Handset
Terminating
impedance

pe at ERP

 
Figure A.8: Sidetone sensitivity test configuration 

For the first test, the terminating impedance shown in figure A.11 shall be 
connected to terminals A and B shown in figure A.1 and the feeding resistance Rf 
shall be set to 2800 Ω. 

For the second test, the terminating impedance shown in figure A.10 shall be 
connected to terminals A and B shown in figure A.1 and the feeding resistance Rf 
shall be set to 1000 Ω. 

For the third test, the terminating impedance shown in figure A.9 shall be 
connected to terminals A and B shown in figure A.1 and the feeding resistance Rf 
shall be set to 500 Ω. 

a) the impedance shown in figure A.9 is intended to represent a short line 
terminated with 600 Ω; 

Ω82 Ω600

68 nF  
Figure A.9: Terminating impedance - impedance "a" 

For impedance "a", the measurement shall be made with the feeding 
resistance Rf set to 500 Ω. 
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b) the impedance shown in figure A.10 is the harmonized European 
impedance; 

Ω270 Ω750

150 nF  
Figure A.10: Terminating impedance - impedance "b" 

For impedance "b", the measurement shall be made with the feeding 
resistance fR  set to 1000 Ω. 

c) The impedance shown in figure A.11 is intended to represent a very long line. 

Ω220 Ω1800

150 nF  
Figure A.11: Terminating impedance - impedance "c" 

For impedance "c", the measurement shall be made with the feeding 
resistance fR  set to 2800 Ω. 

Measurement execution: 
The sidetone sensitivity/frequency response shall be determined at each of the 

frequency bands 1-20 in table B.3. The sound pressure shall be measured in the 
artificial ear at the fundamental frequency of the stimulus. The results are 
expressed in dB. 

The SideTone Masking Rating (STMR) (in dB) shall be calculated according 
to subclause B.3. 

Note: ITU-T Recommendation P.65 allows the use of alternative signal sources for 
measurement of loudness ratings e.g. noise rather than sinusoidal signals. These methods 
are believed to produce the same results. 

A.2.4 Distortion 

A.2.4.1 Sending distortion 
Purpose: To demonstrate compliance with the requirements of subclause 

4.2.4.1. 

Test configuration: 

A 600 Ω resistor shall be connected between terminals A and B shown in 
figure A.1. 

A high impedance measuring set, capable of measuring harmonic distortion 
up to the 5th harmonic of signals with fundamental frequencies in the range 315 Hz 
to 1000 Hz, shall be connected between terminals A and B shown in figure A.1. 



TCN 68 - 211: 2002 

 52 

Measurement execution: 
For the test with an input of -4,7 dBPa, pure tones at frequencies of 315 Hz, 

500 Hz and 1000 Hz shall be applied at the MRP. 

For the test with an input of +5 dBPa, a frequency of 1000 Hz shall be used. 
Sending distortion shall be determined as described in subclause B.4.1. 

A.2.4.2 Receiving distortion 

Purpose: To demonstrate compliance with the requirements of subclause 
4.2.4.2. 

Test configuration: 
A signal generator shall be connected between terminals A and B shown in 

figure A.1. 

A measuring set, capable of measuring harmonic distortion up to the 5th 
harmonic of signals with fundamental frequencies in the range 315 Hz to 1000 Hz, 
shall be connected to the artificial ear. 

Measurement execution: 
For the test with an input e.m.f. of -12 dBV the generator is operated at 

frequencies of 315 Hz, 500 Hz and 1000 Hz. 

For the test with an input e.m.f. of 0 dBV, a frequency of 1000 Hz shall be used. 
Receiving distortion shall be determined as described in subclause B.4.2. 

A.2.5 Linearity (variation of gain with input level) 

A.2.5.1 Sending linearity 
Purpose: To demonstrate compliance with the requirements of subclause 

4.2.5.1. 

Test configuration: shown in figure A.6. 

A measuring set calibrated in dBV, with an impedance of 600 Ω shall be 
connected between terminals A and B shown in figure A.1. 

Measurement execution: 

Measurements shall be made with fR  set to 1000 Ω. 

The sending sensitivity at a frequency of 1000 Hz shall be determined as 
described in subclause B.1.1 with the input sound pressure level set to -4,7 dBPa. 
The output voltage is measured at the fundamental frequency of the stimulus. The 
results are expressed in dBV/Pa. 

The test is repeated with the input sound pressure level set to -19,7 dBPa. 

A.2.5.2 Receiving linearity 
Purpose: To demonstrate compliance with the requirements of subclause 

4.2.5.2. 
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Test configuration: shown in figure A.7. 

A signal generator shall be connected between terminals A and B shown in 
figure A.1. 

Measurement execution: 
Measurements shall be made with fR  set to 1000 Ω. 

The receiving sensitivity at a frequency of 1000 Hz shall be determined as 
described in subclause B.1.2 with the input e.m.f. set to -12 dBV. The sound 
pressure is measured at the fundamental frequency of the stimulus. The results are 
expressed in dBPa/V. 

The test is repeated with the input e.m.f. set to -32 dBV. 

A.2.6 Noise 
Sending noise 

Purpose: To demonstrate compliance with the requirements of subclause 4.2.6.1. 

Test configuration: 
A 600 Ω resistor shall be connected between terminals A and B shown in 

figure A.1. 
An measuring set of high impedance, calibrated in dBV and using 

psophometric weighting according to table 1 of ITU-T Recommendation O.41 [9], 
shall be connected between terminals A and B shown in figure A.1. 

Measurement execution: 
Measurements shall be made with fR  set to 2800 Ω and 500 Ω. 

The noise level shall be measured by averaging over a minimum period of 1 s. 
The measurement is made three times and the lowest value of the three 
measurements shall be selected as a determination of the noise level. 

A.2.6.2 Receiving noise 
Purpose: To demonstrate compliance with the requirements of subclause 

4.2.6.2. 

Test configuration: 
A 600 Ω resistor shall be connected between terminals A and B shown in 

figure A.1. 
A measuring set calibrated in dBPa and using A weighting shall be connected 

to the artificial ear shown in figure A.1. 

Measurement execution: 
Measurements shall be made with fR  set to 2800 Ω and 500 Ω. 

The noise level shall be measured by averaging over a minimum period of 1 s. 
The measurement is made three times and the lowest value of the three 
measurements shall be selected as a determination of the noise level. 
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A.2.7 Stability 

Purpose: To demonstrate compliance with the requirements of subclause 
4.2.7. 

Test configuration: 

Measurements shall be made under the following conditions: 

- with fR  set to 2800 Ω, with the impedance shown in figure A.11 connected 

between terminals A and B shown in figure A.1; 

- with fR  set to 500 Ω, with a resistance of 600 Ω connected between 

terminals A and B shown in figure A.1. 

The handset shall be positioned on one inside surface that is of three 
perpendicular plane, smooth, hard surfaces forming a corner. Each surface shall 
extend 0,5 m from the apex of the corner. One surface shall be marked with a 
diagonal line extending from the corner and with a reference position 250 mm from 
the corner formed by the three surfaces, as shown in figure A.12. 

250

Reference pointCorner

All dimenstions are in mm

250

Reference point

500
Apex of the corner

 

Figure A.12: Handset position for instability test 
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The handset, with the transmission circuit fully active and with the volume 
control set to give maximum receiving gain, shall be positioned on the defined 
surface as follows: 

- the mouthpiece and earcap shall face towards the surface; 

- the handset shall be placed centrally along the diagonal line with the earcap 
nearer to the apex of the corner; 

- the extremity of the handset shall coincide with the normal to the reference 
point, as shown in figure A.12. 

Measurement execution: 

Checks shall be made to establish that the signal level resulting from any 
sustained audio frequency oscillation (up to 10 kHz) measured between terminals 
A and B shown in figure A.1 is less than -40 dBV. 

A.2.8 Echo Return Loss (ERL) 

Purpose: To demonstrate compliance with the requirements of subclause 
4.2.8. 

Test configuration: 

A suitable measuring set for measuring impedance shall be connected 
between terminals A and B shown in figure A.1. 

The earcap shall be applied to the artificial ear. 

Measurement execution: 

Measurements shall be made with fR  set to 2800 Ω and 500 Ω. 

The test level across terminals A and B shown in figure A.1 shall be -18 dBV. 

The input impedance of the apparatus shall be measured at frequencies spaced 
not greater than one-twelfth of an octave apart, within the range 300 Hz to 3400 Hz 
inclusive. 

Note: The frequencies do not need to be harmonically related. 

The Echo Return Loss (ERL) (in dB) shall be calculated according to 
subclause B.5. 
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Annex B 
(Normative) 

Methods for calculating 

B.1 Sensitivity/frequency response 

B.1.1 Sending sensitivity 

The sending sensitivity of a local telephone system at a specified frequency or 
in a narrow frequency band is expressed as follows: 

Pa/V 1 reldB  
p

V
log 20S

m

J
10mJ =  

where: VJ is the voltage across a 600 ohm termination; 

pmis the sound pressure at the mouth reference point. 

B.1.2 Receiving sensitivity 

The receiving sensitivity of a local telephone system at a specified frequency 
or in a narrow frequency band, as measured directly with an artificial ear 
complying with Recommendation P.57, is expressed as follows: 

V/ Pa1 reldB  
E

P
log 20S

J2
1

e
10Je =  

where: peis the sound pressure at the ERP; 

J2
1 E is half the e.m.f in the 600 ohm source. 

B.2 Sending and Receiving Loudness Ratings (SLR and RLR) 

B.2.1 Sending Loudness Rating (SLR) 

The algorithm for calculation of Sending Loudness Rating, SLR, is of the 
form: 

( )∑
=

−−=
17

4i

siWiSm1,0
10 10log

m

10
SLR        dB 

where: m: a constant, m = 0.175; 

Wsi: sending weighting coefficient given in table B.1; 

Si: the sending sensitivity at frequency fi, ( )imJi fSS = . 
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Table B.1: Weighting factors Wi for SLR and RLR 

i Frequency fi, Hz Wsi Wri 

4 200 76.9 85.0 

5 250 62.6 74.7 

6 315 62.0 79.0 

7 400 44.7 63.7 

8 500 53.1 73.5 

9 630 48.5 69.1 

10 800 47.6 68.0 

11 1000 50.1 68.7 

12 1250 59.1 75.1 

13 1600 56.7 70.4 

14 2000 72.2 81.4 

15 2500 72.6 76.5 

16 3150 89.2 93.3 

17 4000 117.0 113.8 

B.2.2 Receiving Loudness Rating (RLR) 

The algorithm for calculation of Receiving Loudness Rating, RLR, is of the 
form: 

( )∑
=

−−=
17

4i

riWiSm1,0
10 10log

m

10
RLR   dB 

where: m is a constant, m = 0.175; 

Wri is receiving weighting coefficient given in table B.1; 

Si is the receiving sensitivity at frequency fi, including a consideration 

of the earcap leakage LE, ( ) ( )iEiJei fLfSS −= . The earcap leakage 

values LE are given in table B.2. 

Table B.2: Leakage correction LE used for sealed measurements 

Frequency fi, Hz LE, dB Frequency fi, Hz LE, dB 

200 8.4 1000 -2.3 

250 4.9 1250 -1.2 

315 1.0 1600 -0.1 

400 -0.7 2000 3.6 

500 -2.2 2500 7.4 

630 -2.6 3150 6.7 

800 -3.2 4000 8.8 
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If a more advanced artificial ear, incorporating a simulated leak, is used, no 
LE-correction is needed, i.e. LE = 0. 

B.3 Sidetone Masking Rating (STMR) 

The algorithm for calculation of Sidetone Masking Rating, STMR, is of the 
form: 

( )
∑
=

−
−=

20

1i

iMSim1,0

10

WS
10log

m

10
STMR  dB 

where: m is a constant, m = 0.225; 

iMSW is weighting coefficient given in table B.3; 

 Si is the sidetone sensitivity at frequency fi, ( )imeSTi fSS = . 

Table B.3: Weighting factors WMSi for STMR 
i Frequency fi, Hz WMSi 

1 100 110.4 

2 125 107.7 

3 160 104.6 

4 200 98.4 

5 250 94.0 

6 315 89.8 

7 400 84.8 

8 500 75.5 

9 630 66.0 

10 800 57.1 

11 1000 49.1 

12 1250 50.6 

13 1600 51.0 

14 2000 51.9 

15 2500 51.3 

16 3150 50.6 

17 4000 51.0 

18 5000 49.7 

19 6300 50.0 

20 8000 52.8 

The sidetone sensitivity as measured from an artificial mouth to the telephone 
earphone is expressed as: 

m

e
10meST p

p
log20S =       dB 
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where: pm is the sound pressure at the mouth reference point; 

pe is the sound pressure developed at the ERP with the handset in the 
Loudness Rating Guard-ring Position (LRGP). 

B.4 Distortion 

B.4.1 Sending distortion 

The percentage total harmonic distortion, td , shall be determined from the 

equation: 

2
5

2
4

2
3

2
2

2
1

2
5

2
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2
3

2
2

t vvvvv

vvvv
100d

++++
+++

=  

where vn is the measured r.m.s. voltage at harmonic n  measured for each 

frequency and with Rf set to 2800 Ω and 500 Ω. 

B.4.2 Receiving distortion 

The percentage total harmonic distortion, td , shall be determined from the 

equation: 
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100d
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where pn is the measured r.m.s. sound pressure at harmonic n which is 

measured for each frequency and with Rf set to 2800 Ω and 500 Ω. 

B.5 Echo Return Loss (ERL) 

For each value of impedance measured, the Return Loss (RL) (in dB) shall be 
calculated from the formula: 

tb

tb
10 ZZ

ZZ
log20RL

−
+

=    dB 

where: Zt is the apparatus impedance, measured; 

Zb is the reference impedance shown in figure A.10. 

For each value of Rf specified, the Echo Return Loss (ERL) shall be 
calculated (in dB), using the formula: 

∑
=

−− −+−=
n

1i
1i10i101ii10 )flogf)(logAA(log1024,3ERL    dB 
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where:  

Ai is the return loss power ratio at frequency fi expressed as 
( ) 10if sè tÇn t¹ix¹  nph¶  haosuy

i 10A −= ; 

A0 is the ratio at f0 = 300 Hz; 

An is the ratio at fn = 3400 Hz. 
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Annex C 

(Informative) 

List of reference items 
 

This annex lists all the items of this technical standard and the corresponding 
reference items from ITU-T Recommendations P.64 [3], P.79 [8] and ETSI 
technical document TBR 38 [10]. 

Table C.1: Table of reference items 
Item Name Corresponding reference 

item from TBR 38 [10] 

 Requirements  

4.1 General 4.1 

4.2 Speech performance characteristics 4.2 

4.2.1 Sensitivity/frequency response 4.2.1 

4.2.2 Sending and Receiving Loudness Ratings (SLR and RLR) 4.2.2 

4.2.3 Sidetone 4.2.3 

4.2.4 Distortion 4.2.4 

4.2.5 Linearity (variation of gain with input level) 4.2.5 

4.2.6 Noise 4.2.6 

4.2.7 Instability 4.2.7 

4.2.8 Echo Return Loss (ERL) 4.2.8 

 Objective measurement mothods for testing  

A.1 General conditions for testing A.1 

A.2 Speech transmission performance tests A.2 

A.2.1 Sensitivity/frequency response A.2.1 

A.2.2 Loudness ratings A.2.2 

A.2.3 Sidetone A.2.3 

A.2.4 Distortion A.2.4 

A.2.5 Linearity (variation of gain with input level) A.2.5 

A.2.6 Noise A.2.6 

A.2.7 Instability A.2.7 

A.2.8 Echo Return Loss (ERL) A.2.8 

 Methods for calculating  

B.1 Sensitivity/frequency response 8, 9 (P.64 [3]) 

B.2 Sending and Receiving Loudness Ratings (SLR and RLR) 3 (P.79 [8]) 

B.3 Sidetone Masking Rating (STMR) 4 (P.79 [8]) and 10 (P.64 
[3]) 

B.4 Distortion A.2.4 

B.5 Echo Return Loss (ERL) A.2.8 

 


