TCN - 211: 2002

THIET BI PAU CUOI TUGNG TU SUDUNG TO HGP CAM TAY
NOI VOI MANG PIEN THOAI CONG CONG (PSTN)
YEU CAU DIEN THANH

ANALOGUE HANDSET TERMINAL EQUIPMENT CONNECTING TO
PUBLIC SWITCHED TELEPHONE NETWORK (PSTN)

ELECTRO-ACOUSTIC REQUIREMENTS



TCN 68 - 211: 2002

MUC LUC
LOTUROU QAU ..............coooeeeeeeeeeeeeeeeeeeeee et e et e ettt e e et eeaeeaeeteenaeeanas 4
1.Pham Vi QP dUN@ .....oooooiiiiiiiiieeeee et e e e e e e e e erar e e e e e e e e ennnes 5
2. Tai liéu tham chiét ChUAN .............ooooiiiiieeeeeeeeeeeee e 5
3. Pinh nghia, ky hiéu va chit VIEt tat ................cccoieiiiiiieceeee e, 6
3.1 DInh NZITA oo e 6
3.0 K REU oo e e e ee e eeeee 6
3.3 ChIE VEET LAttt ettt ettt ettt ettt ettt ee 7
4. Cac yéu cau truyén dan thoai..................ccooveeieiieiiiieiceeeeeeeeeeeeee e 7
4.1 CAC YEU CAU CHUNG ...vviiiiiiieciiee ettt e et e et e 7
4.3 Céac chi tiéu dac tinh thoai ..........cccveeeeiiieeeieecee e 8
Phu luc A: (Quy dinh) Phuong phap do............ccoooiiiiiiiiiieee e
A1 DPicu Kien do Ki€I .........cooooviieiieiiieieeeeeeeeeeeeeeee et 13
A.2 Cac phép do kiém déc tinh truyén dan thoai...............cccoeeeveivveieecnennnne. 18
Phu luc B: (Quy dinh) Phuong phap tinh .................ooooiiii e,
B DO NhAY.....ooooii e e e e e 27
B.2 Cac hé s6 am luwong phat va thu (SLR va RLR)..............occooeiiiiiiiii 27
B.3 Hé s0 che trac Am (STMR) .....cc.oooiiiiiiiiiiiieeeeeeee e 29
37 T TP 30
B.5 Suy hao phan xa tiéng vong (ERL)..............ccccooiiiiiiiiiieeecceeeeeeee, 30
Phu luc C (Tham khao) danh muc cac diéu khoan tham chiéu ................................. 32



TCN 68 - 211: 2002

CONTENT

FOTEWOTA......oiiiiiiiiiiiiiiiiiitiee ettt e et e b e st e b b ebasbbbbbaseaessessesssnnsnees 33
L SCOPE ..ot e e e e e et e e e e e e e e e ntraaaeaaaeeeeannnnnes 34
2. Normative references............ccoooiuiiiiiiiiiiiiiiie et 34
3. Definitions, symbols and abbreviations...............cccccoooiiiiiiiiiiiiiiinniiieeee, 35
3.1 D iNItIONS .. uuviiiiieieiieiciiiiteee et e e e e e e e e e e e e e e e e snnsaraaeeaeeeeeas 35
3.2 SyMDOIS.ccciiiiiiiie 35
3.3 ADDIEVIAtIONS ..ooeiviiiiiiiiiiiiiecc e 36
4. Speech transmission aspects electro — acoustic - Requirements..................... 36
AT GENETAL..cciiiiiiiiiiiiiiiiieeeee e e e 36
4.2 Speech performance characteriStiCS........uuuvvieieeeereriiiiiiiiieeeeeeeeeeeeeeeeeen 37

Annex A (Normative) Objective measurement methods for testing
A.1 General conditions for teSting ................cccccvviiiiiiiiiiiiiiiiie e 42
A.2 Speech transmission performance tests ..............cccoeeecviiiiiiiiiiiiiiiiiiiiiieeeen. 47
Annex B (Normative) Methods for calculating..................cccccoovviiiiiiiiiiiiiniiiinien, 56
B.1 Sensitivity/frequency reSPOnSe ...............ccceeevieeiiieeiieeieeeieeeieeeie e 56
B.2 Sending and Receiving Loudness Ratings (SLR and RLR) ......................... 56
B.2.1 Sending Loudness Rating (SLR).......cccooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeee, 56
B.2.2 Receiving Loudness Rating (RLR)........cccooiiiiiiiiiiiiiiiiii, 57
B.3 Sidetone Masking Rating (STMR) ...........cccoiiiiiiiiiiiieeeee 58
B4 DISEOrTION .......cooiiiiiiiiiiiiee ettt e et e e e et e e e e 59
B.5 Echo Return Loss (ERL) .......coooimiiiiii e 59
Annex C (Informative) List of reference items................ccoooovviiiiiiiiiiiiiiiiiiiiiees 61



TCN 68 - 211: 2002

LOI NOI PAU

Tiéu chudn nganh TCN 68 - 211: 2002 duoc xay dung trén co s& chip thuan nguyén
ven Khuyén nghi TBR 38 ctia Vién Tiéu chudn Vién thong chau Au (ETSI), c6 tham khio
cidc Khuyén nghi P.64, P.79 cta Uy ban Tiéu chuin hoa vién thong (ITU-T) thuoc Lién
minh Vién thong Qudc té.

Tiéu chuan nganh TCN 68 - 211: 2002 do Vién Khoa hoc K§ thuat Buu dién (RIPT)
bién soan theo dé nghi ciia Vu Khoa hoc - Cong nghé va dugc Bo Buu chinh, Vién thong
ban hanh theo Quyét dinh s6 29/2002/QD-BBCVT ngay 18/12/2002.

Tiéu chuin nganh TCN 68 - 211: 2002 dugc ban hanh duéi dang song ngit (tiéng Viét
va tiéng Anh). Trong trudng hop c6 tranh chip vé cach hiéu do bién dich, ban tiéng Viét
duoc 4p dung.

VU KHOA HOC - CONG NGHE
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THIET BI PAU CUOI TUGNG TU SUDUNG TO HGP CAM TAY
NOI VOI MANG PIEN THOAI CONG CONG (PSTN)
YEU CAU DIEN THANH

(Ban hanh kém theo Quyét dinh s6 29/2002/QD-BBCVT ngay 18/12/2002 cuia
B¢ truong Bo Buu chinh, Vién thong)

1. Pham vi ap dung

Tiéu chudn k§ thuat nay qui dinh cic yéu cdu vé dién thanh va phuong phdp
do danh cho cac thiét bi dau cudi tuong tu cung cép dich vu thoai va sir dung t6 hop
cam tay noi véi giao dién tuong tu 2 day ctia mang dién thoai cong cong (PSTN).

Tiéu chudn k§ thuat nay 12 mot trong cac s cit dé ching nhan hop chuin va
do kiém cdc thiét bi dau cudi nham muc dich:

- bam bao chat lugng thoai co ban;

- Dam bao tinh tuong thich vé mat sir dung.

Tiéu chuin ndy khong dp dung cho cdc thi€t bi ddu cu6i sit dung t6 hop cAm
tay két noi bang vo tuyén (vi du dién thoai kéo dai).

2. Tai liéu tham chiéu chuan

[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] IECG651, Sound level meters.

[7]1 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.
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[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. Pinh nghia, ky hiéu va chir viét tat

3.1 Dinh nghia

Tai gid: 1a dung cu dung dé hiéu chuin ong nghe, gbm mot bo ghép am va
mot 6ng néi da duoc hiéu chuin dé do 4p sudt am, tré khdng am téng cua tai gia
tuong tu tré khang 4m cha tai nguoi binh thuong trong mot dai tan nhat dinh.

Miéng gida: 1a dung cu bao gom mot loa dat trong mot vo kin, miéng gia co
huéng tinh va mau phat xa twong tu nhu cia miéng nguoi binh thuong.

Suy hao phdn xa tiéng vong (ERL): 1a suy hao phan xa tinh trung binh theo
trong s6 1/f trén dai tan thoai (300 + 3400 Hz) biang phuong phdp duoc trinh bay
trong muc 4 cua Khuyén nghi ITU-T G.122 [1].

T6 hop cdm tay: 1a két hop clia 6ng néi va 6ng nghe véi hinh dang tién loi cho
viéc gilt dong thdi 6ng néi & miéng va 6ng nghe & tai. Trong khi sit dung t6 hgp
dong vai tro duy tri 6ng ndi & vi tri ¢ dinh twong doi so v6i dng nghe.

H¢é 56 dm lugng: 1a mot dai lugng do, biéu dién theo don vi dé-xi-ben, dic
trung cho dac tinh am lugng cta két noi thoai hoac mot phan cua két ndi nhu hé
thong phat, duong day, hé thong thu.

Diém chudn miéng (MRP): 1a diém nam trén truc clia moi va cach moi 25 mm
vé phia trudc.

Diém chudn tai (ERP): 13 tam clia mat phang chuin tai, nim trén huéng vao
tai nguol nghe.

Miic ddit chudn: 1a mic dat cta bo diéu chinh 4m lugng ma tai d6 gid tri RLR
gan véi gia tri -8 dB nhat.

3.2 Ky hiéu
dBPa Miic 4p suat am so véi 1 Pa, biéu dién theo don vi dB
dBPa(A)  Miic 4p sudt am co trong s6 “A” so vdi 1 Pa, biéu dién theo don
vi dB
dBV Miic dién 4p so vé6i 1 V, biéu dién theo don vi dB
dBVp Miic dién 4p c6 trong s6 Psophomet so v6i 1 V, biéu dién theo
don vi dB
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Pa Pascal

SPL Miic 4p suat am

3.3 Chir viét tat

e.m.f. Stc dién dong

ERL Suy hao phan xa ti€ng vong
ERP DPiém chuin tai

ETSI Vién Tiéu chudn Vién thong chau Au
ITU Lién minh Vién thong Qudc t&
LRGP Vi tri vong chin hé s6 am luong
MRP DPiém chuin miéng

PSTN Mang dién thoai cong cong
r.m.s. Can binh quan phuong

RL Suy hao phan xa

RLR Hé s6 am luong thu

SLR Hé s6 am luong phat

STMR Heé s6 che tric am

TE Thiét bi dau cudi

4. Cac yéu cau truyén dan thoai
4.1 Cdc yéu cau chung
4.1.1 Khong phu thudc vao cuc tinh

Yeéu cau: TE phai tuan thii cdc yéu cdu cua tiéu chudn nay véi ca hai cuc tinh
cua dién ap cap cho duong day.

Kiém tra: Thay ddi cuc dién 4p mot chiéu ap vao két cudi dudng day giita cdc
1an thir hodc gifta c4c 1an thay déi cdu hinh do khi thuc hién cdc phép do trong phu
luc A.

4.1.2 Piéu kién cdp nguon

Yéu cau: TE phai tuan thi cdc yéu cdu cta tiéu chudn nay khi thuc hién phép do
v6i dién 4p ngudn bing 50 V va véi dién trd ngudn thay déi tir 500 Q dén 2800 Q.

Chii y: Mot s6 chi tiéu chi duoc qui dinh voi mot hodc mot s6 gid tri dién trd nguon
xdc dinh.

Kiém tra: Thuc hién cic phép do kiém trong phu luc A véi cdc gid tri dién try

nguon qui dinh trong muc 4.2.
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4.1.3 Nguon cung cdp

Yéu cau: Néu TE stir dung nguon cung cép phu thi cdc yéu ciu trong muc 4.2
chi dp dung khi TE da dugc cap nguon phu do.

Kiém tra: Thuc hién cic phép do kiém trong phu luc A khi TE di duoc noi
nguon cung cap.
4.1.4 Piéu chinh dm luong

Yeéu cau: Vé6i TE cho phép ngudi sur dung c6 thé diéu chinh am lugng thu thi
cdc yéu cdu vé chi tiéu thoai duoc dp dung vé6i diéu kién am luong thu dugc diéu
chinh & mdc dat sao cho gia tri RLR gan -8 dB nhat. Mdc dat nay duoc 1dy lam
miic dit am lugng chudn.

Kiém tra: C4c phép do kiém tra trong phu luc A phai duoc thuc hién tai mifc
dat am luong sao cho RLR ¢6 gia tri gan -8 dB nhat khi thuc hién phép do véi dién
tr& ngudn R; bang 1000 €, trir khi ¢6 qui dinh khac trong chi tiéu tuong dGng.

4.2 Cdc chi tiéu ddc tinh thoai
4.2.1 Do nhay
4.2.1.1 Do nhay phat

Yéu cau: Do nhay phat tai timng tan s6 khi thuc hién phép do nhu mo ta trong
muc A.2.1.1 véi tai bang 600 Q phai khong 16n hon gi6i han trén va khong nho hon
giGi han du6i cho trong bang 1 va hinh 1.

Phép do: nhu trong muc A.2.1.1 véi dién trd ngudn R, bang 1000 Q.
Bang 1: Toa do duong gioi han do nhay phdt

Tan so, Hz Mirc tuong dodi, dB
Gigi han trén 100 -9
2000 +4
4000 +4
8000 -13
Gi6i han duéi 300 14
2000 -6
3400 -1
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Hinh 1: Cdc gioi han d¢ nhay phat

4.2.1.2 Bo nhay thu

Yéu cau: Do nhay thu tai timg tin sd khi thuc hién phép do nhu mo ta trong
muc A.2.1.2 phai khong 16n hon gi6i han trén va khong nho hon giGi han duéi cho
trong bang 2 va hinh 2.

Ngoai ra, do nhay thu tai tan s6 8 kHz phai thap hon do nhay thu tai tan s6 1
kHz t6i thi€u 1a 20 dB.

Phép do: Nhu trong muc A.2.1.2 véi dién trd nguén R, bang 1000 Q.

Bang 2: Toa do duong gioi han do nhay thu

Tan so, Hz Mirc tuong dodi, dB
Gi6i han trén 100 -10
200 +2
4000 +2
8000 -15
GiGi han dugGi 300 -9
1000 -7
3400 -12
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Hinh 2: Cdc gioi han d¢ nhay thu

4.2.2 H¢ s6 dm luong phdt va hé s6 dm luong thu (SLR va RLR)
4.2.2.1 Hé s6 am luong phat (SLR)

Yéu cau: Khi thuc hién phép do véi dién trdé ngudn R, bang 2800 Q va 1000 Q
thi hé s6 am luong phét (SLR) nhan dugc phai nam trong khoang +3dB +4dB, khi
thuc hién phép do véi dién trd ngudn R; bang 500 Q thi hé s6 am luong phat phai
nam trong khoang +3dB +7/- 4dB.

Phép do: xem muc A.2.2.1.

4.2.2.2 Hé s6 am lugng thu (RLR)

Yeéu cau: Khi thuc hién phép do véi dién trd ngudn R; bang 2800 Q va 1000 Q
thi hé s6 am luong thu (RLR) nhan dugc phai nim trong khoang -8dB + 4dB, khi
thuc hién phép do véi dién trd nguon R, bang 500 Q thi hé s6 am luong thu phai nam
trong khoang -8dB +7/-4dB.

Phép do: Xem muc A.2.2.2.

10
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4.2.3 Trdc dm

Yéu cau: Khi dugc do bang phép do nhu mo ta trong muc A.2.3, hé s che
trac am (STMR) phai khong nho hon gi4 tri cho trong bang 3 dng v6i mdi két cudi
qui dinh trong bang.

Bdng 3: Hé s6 che trdc am

Hé sé che tric am (STMR), dB
Két cudi nhu hinh A.9 | Két cudi nhu hinh A.10 | Két cudi nhu hinh A.11

>+5 >+10 >+7

Phép do: xem muc A.2.3.

4.2.4 Méo
4.2.4.1 Méo huéng phat

Yéu cau: Khi thuc hién phép do véi tai 600 Q va mic 4p sudt am dau vao
bang -4,7 dBPa, méo hai "téng" (tinh dén hai bac 5) d6i véi cdc tin s6 co ban trong
dai tir 315 Hz dén 1000 Hz phai khong 16n hon 7 %.

Vi tin hiéu vao hinh sin ¢6 miic bang +5 dBPa tai tin s6 1000 Hz thi méo hai
"tong" (tinh dén hai bac 5) phai khong 16n hon 10 %.

Phép do: Nhu trong muc A.2.4.1 véi dién tré ngudn R, bang 2800 Q va 500 Q.

4.2.4.2 Méo huéng thu

Yéu cau: Khi thuc hién phép do véi stic dién dong dau vao bang -12 dBV,
méo hai "téng" (tinh dén hai bac 5) doi véi cdc tan s6 co ban trong dai tir 315 Hz
dén 1000 Hz phai khong 16n hon 7 %.

Véi siic dien dong ddu vao biang 0 dBV tai tdn s6 1000 Hz thi méo hai tong
(tinh dén hai bac 5) phai khong 16n hon 10 %.

Phép do: nhu trong muc A.2.4.2 véi dién tré ngudn R, bang 2800 Q va 500 Q.
4.2.5 Do tuyén tinh (bién thién hé s6 khuéch dai theo miic vao)
4.2.5.1 Do tuyén tinh phat

Yéu cau: Khi thuc hién phép do véi tai 600 Q, do nhay xdc dinh v6i mic ap

suat am dau vao biang -4,7 dBPa phai khong chénh léch qud +2 dB so véi do nhay
xéc dinh & miic dp suat am dau vao bang -19,7 dBPa.

Phép do: Nhu trong muc A.2.5.1 véi dién trd nguon R, bang 1000 Q.

11
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4.2.5.2 Do tuyén tinh thu

Yéu cau: Do nhay xdc dinh véi tin hiéu dau vao c6 sic dién dong bang
-12 dBV phai khong chénh 1éch qua £2 dB so v6i do nhay xac dinh véi tin hiéu dau
vao c6 stic dién dong bang -32 dBV.

Phép do: Nhu trong muc A.2.5.2 véi dién trd nguon R, bang 1000 Q.

4.2.6 Tap dm
4.2.6.1 Tap am huéng phat

Yéu cau: Tap am Psophomet-weighted do thiét bi tao ra theo huéng phét phai
khong 16n hon -66 dBVp khi dién tr&6 nguén R; biang 500 Q, khong 16n hon
-64 dBVp khi dién trd nguén R; bang 1000 Q va khong 16n hon -60 dBVp khi dién
tr& ngudn R, bang 2800 Q.

Phép do: Xem muc A.2.6.1.
4.2.6.2 Tap am huéng thu

Yéu cau: Tap am A-weighted do thiét bi tao ra theo hudng thu phai khong 16n
hon -49 dBPa(A).

Phép do: Nhu trong muc A.2.6.2 véi dién tré ngudn R, bang 2800 Q va 500 Q.

4.2.7 Tinh on dinh

Yeéu cau: Thiét bi phai 6n dinh khi chiu cdc diéu kién nhu qui dinh trong phép
do dugc mo ta trong muc A.2.7 va mic am luong dugc diéu chinh sao cho hé s6
khuéch dai thu la cuc dai.

Phép do: xem muc A.2.7.
4.2.8 Suy hao phdn xa tiéng vong (ERL)

Yéu cau: Suy hao phan xa tiéng vong (ERL) phai khong nho hon 14 dB véi
tr& khang két cudi nhu trong hinh 3.

270 Q2 750 QQ .

[ |
I
150nF

Hinh 3:Trd khdng két cudi

Phép do: Nhu trong muc A.2.8 véi dién trd nguén R, bang 2800 Q va 500 Q.

12
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PHU LUC A
(Quy dinh)
PHUONG PHAP PO

A.1 Diéu kién do kiém
A.1.1 Piéu kién moi truong
Céc phép do phai dugc thuc hién trong diéu kién moi trudng nhu sau:
a) Nhiét do: 15+35°C
b) Do 4m twong d6i: 5 + 85 %
c) Ap sudt khong khi: 86 + 106 kPa (860 + 1060 mbar)
A.1.2 Po chinh xdc cua cdc phép do va thiét bi do

Do chinh xac cua cac phép do phai thoa man:

Bdng A.1: PO chinh xdc cua cdc phép do

Phép do Do chinh xac
Mc tin hiéu dién 10,2 dB v&i nhiing mUc > -50 dBV
10,4 dB véi nhiing mUc < -50 dBV
Ap suat am +0,7 dB
Tan sé +0,2 %

Do chinh xéc ctia cac tin hiéu phat ra tir thiét bi do phai thoa man:

Bdng A.2: B9 chinh xdc cua cdc tin hiéu

bai luogng Po chinh xac
Mlc ap suat am tai diém | +3 dB vdi cac tan sé tir 100 Hz dén 200 Hz
chu&n miéng (MRP) +1 dB v4i cac tan s6 tir 200 Hz dén 4000 Hz
+3 dB Vi cac tan s6 tir 4000 Hz dén 8000 Hz
Mc kich thich dién +0,4 dB trén toan bd dai tan
Tan s6 +2 % (xem chu y)
Cac gia tri linh kién 1%

? 7

Chu y: C6 thé sir dung dung sai nay dé ngan ngira cac phép do tai cac tan sé téi
han, vi du nhu do céc hoat dong I1dy méu trong thiét bi can do.

13
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Vi cdc thiét bi dau cudi dugc cap nguon truc ti€p tir dién ludi thi tat ca cac
phép do phai duoc thuc hién véi dién ap sai 1éch khong qua +5 % so véi dién ap
danh dinh. Néu thiét bi duoc cap nguodn theo nhitng cach khac so véi thiét k€ thi tat
ca cac phép do phai dugc thuc hién trong giGi han cap nguon do nha cung cap cong
bo. Néu nguodn cung cap 1a nguén xoay chiéu thi phép do phai duoc thuc hién véi

tan s6 chénh léch khong qua +4 % so véi tan s6 danh dinh.

A.1.3 Thir tu cdac phép do
C6 thé tién hanh céc phép do theo bat cit thit tu nao, trir khi dugc qui dinh cu thé.
Khi cdc phép do dugc thuc hién véi cac gia tri dién trd nguon khac nhau thi
dau tién phai tién hanh phép do véi gia tri dién trd nguon cao nhét, sau d6 véi cac
gid tri dién tré ngudn thap hon cho dén gia tri thdp nhat dé trdnh hiéu tng nhiét bén

trong cau hinh do.

A.1.4 Méi truong dién thanh

Cac phép do dién thanh phai dugc thuc hién trong moi truong ma tap &m xung
quanh khong di 16n dé anh hudng dén cac phép do dién thanh dang dugc ti€n hanh.

Cac phép do tap 4m va suy hao phan xa tiéng vong (ERL) phai duoc thuc hién
trong moi truong co tap 4m xung quanh nho hon -64 dBPa(A).
Al.5 Vi tri ddt t6 hop

Néu ong néi va 6ng nghe cua TE c¢d dinh twong doi so v6i nhau thi t6 hop phai
dugc dat tai vi tri vong chan hé s6 am luong (LRGP) nhu mo ta trong phu luc C clia
Khuyén nghi P.64 ctua ITU-T [3].

Trong trudng hop phin 6ng néi c6 thé dich chuyén duoc thi phai thuc hién cac
phép do tai vi tri 6ng ndi binh thuong do nha san xuét dinh ra.

Khi 6ng néi va 6ng nghe clia TE tdch roi nhau thi phai dat mat phang trudc
clia 6ng noi cdch vanh moi 15 mm vé phia truéc va déng truc véi miéng gia.

6ng nghe phai dugc ap vao tai gia.
A.1.6 Mirc do
A.1.6.1 Cac phép do ddc tinh phat

Tin hiéu am thuén tuy 4p vao diém chuin miéng (MRP) phéi c6 mic 4p suat
am bang -4,7 dBPa nhu mo ta trong Khuyén nghi P.64 cta ITU-T [3].

14
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A.1.6.2 Cac phép do ddc tinh thu

Tin hiéu am thuan tuy clia bo phdt tin hiéu n6i giita hai diém A va B trong
hinh A.1 phai ¢6 stc dién dong bang -12 dBV trén tai 600 Q.

A.1.6.3 Cdc phép do trdc am

Tin hiéu am thuén tuy 4p vao diém chuin miéng (MRP) phéi c6 mic 4p suat
am bang -4,7 dBPa nhu mo ta trong khuyén nghi P.64 cua ITU-T [3].

A.1.7 Diéu chinh am luong

Néu TE c¢6 chitc ning diéu chinh am lugng thi cdc phép do phai duoc thuc
hién tai mic am luong qui dinh trong yéu cau tuong tng.

Néu khong ¢6 qui dinh mitc am lugng thi cac phép do phai dugc thuc hién tai
miic dit chuin duoc dinh nghia trong muc 4.1.4.

A.1.8 Yéu cau vé thiét bi do

Miéng gia: Miéng gia st dung trong cac phép do phai tuan tha day da cac yéu
cau trong Khuyén nghi P.51 cua ITU-T [4].

Tai gia: Thuong st dung tai gia loai 1 qui dinh trong Khuyén nghi P.57 cta
ITU-T [5].

Khi khong st dung tai gia loai 1:

- Céc két qua do 4ap sudt am phai duoc quy chuin vé di€ém chuén tai (ERP)
theo ham hiéu chuén nhu trong Khuyén nghi P.57 [5].

- Khi tinh RLR khong tién hanh hiéu chinh d6 ro (nghiala L, =0)

Thiét bi do mdc am: thiét bi do mic am phai tuan tha cac yéu cau trong IEC
651 [6], loai 1.

A.1.9 Cac phuong phap do khdc

Cac yéu cau vé do ki€ém trén duoc xay dung dua trén co sd nhiing phuong
phap do kiém dugc dé cap dén trong ban tiéu chuin nay. Vi mot s6 thong s6 nhat
dinh con c¢6 cdc phuong phap do kiém khac. Co quan do kiém phai dam bao rang
bat ky phuong phiap do nao duoc sir dung ciing déu tuong duong véi phuong phép
do dugc dua ra trong Tiéu chuédn k§ thuat nay.

Doi v6i TE c6 kha niang thay déi thich nghi thong so truyén dan theo diéu kién
ngudn dién (vi du nhu diéu chinh tu dong can bang tric am) thi cin phai coi moi
diéu kién cap nguodn trong phép do thong sd truyén dan nhu mot 1an cai dat méi va
phai dugc qui dinh phu hop véi cac hudng dan ctia nha cung cép thiét bi.
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A.1.10 Cdu hinh do

Tat ca cdc phép do dac tinh truyén dan phai dugc thuc hién v6i TE dugc noi
vGi cau hinh do nhu trong hinh A.1. Céc gia tri cia dién tr& nguon R, duoc chon
thich hop véi thong s6 can do kiém.
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_ A A | | . ~C =
N hd I hd © >
> I c I S
2 | f | 25
G | L | TE & g
5 | | =2
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: Mach cap ngudn : X

| (Xemchuy1) I
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Chu y 1: Mach cép nguén moét chiéu trong hinh vé la mach ly tudng. Yéu cdu vé dac tinh clia mach
dugc cho trong hinh A.3 va A.5.

Chu y 2: Thiét bi sit dung dé€ do kiém dugc néi gilta 2 diém A va B co thé€ la: may phat tin hiéu co
tré khéang 600 Q, méy do, mang, céc két cubi nhu trong hinh A.9, A.10 va A.11 hodc mét dién tré 600 Q.

Chu y 3: Miéng gid va tai gid dudc mé ta trong Khuyén nghi P.51 [4] va P.57 [5] cUa ITU-T. T6 hop
dugc gén trén LRGP va 6ng nghe dugc ap vao tai gia.

Hinh A.1: Mach do cdc ddc tinh truyén dan

Khi dugc do véi céu hinh nhu trén hinh A.2, suy hao xen ctia mach cap nguoén
mot chiéu vé trong hinh A.1 phai ¢6 gia tri nho hon céc gid tri giéi han cho trong
hinh A.3 v6i moi gia tri dién tré va tan s6 dugc st dung.
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Hinh A.2: Cdu hinh do suy hao xen cua mach cdp nguén mot chiéu
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dB

0,1

10 100 1000 10000 Hz
Hinh A.3: Gidi han suy hao xen cuc dai cua mach cdp nguén mot chiéu

Khi dugc do véi cau hinh nhu trén hinh A.4, suy hao phan xa clia mach cip
nguén mot chiéu (trén hinh A.1) phai 16n hon cdc mic gidi han trén hinh A.5 véi
moi gia tri dién trd R, va tan s6 duogc st dung.

Suy hao phan xa (tinh theo don vi dB) dugc tinh theo cong thiic:

e
RL =201o —
g10|:2U:|

Trong d6 e 1a dién 4p nguon phat, U 1a dién 4p do duoc bang thiét bi do.

r-—-———-—=—=—_—_—n-n
& | i
600 Q 600 Q Al | rLC
———] | o
Y |
6002 (@HU . L, . 600 Q
| |
| |
. o— | o
B 1 D
| Cf |
| R L, 1
| |
| |
| |
| 50V I :
|
| |

Hinh A4: Cdu hinh do suy hao phdn xa ciia mach cdp nguon mot chiéu
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Hinh A.5: Gidi han suy hao phdn xa cuc dai cia mach cdp nguén mot chiéu

A.2 Cac phép do kiém dac tinh truyén dan thoai

Tat ca cdc phép do dac tinh truyén dan phai dugc thuc hién khi TE dugc noi
v6i cac cau hinh do qui dinh trong muc A.1.10.

Céc gia tri R, duoc chon phit hop véi chi tiéu can do kiém.

A.2.1 D6 nhay
A.2.1.1 Do nhay phat
Muc dich: Dé ching minh tinh phii hop véi céc yéu cdu trong muc 4.2.1.1.
Cau hinh do: Nhu trong hinh A.6.
N6i mot mdy do c6 trd khang 600 Q, hién thi két qua theo dBV, vao hai diém
A va B trong hinh A.1.

Dung cu
do tan s6

Nguén P_=-47 dBPa
tin hiéu
Mach cap § [> _@ Dung cy do
S e \gué dién &
. - nguén § dién ap
= 60002 Bo
Miéng gia TO hgp khué&ch dai

Hinh A.6: Cdu hinh do do nhay phdt

Tién hanh do:

Po dién 4p ra tai tan so kich thich co ban. Tir cac gia tri dién ap do duoc, tinh
do nhay phat, két qua tinh todn duoc biéu dién theo don vi dBV/Pa.

Cac phép do dugc thuc hién véi R = 1000 Q tai cac tan s6 cach nhau 1/12
octave trong dai tan tir 100 Hz dén 8 kHz nhu trong bang A.3.

Do nhay phat dugc xac dinh theo muc B.1.1, phu luc B.
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Bdng A.3: Cdc tan s6 sut dung trong phép do do nhay

Bang | Tan sd, Hz

Bang | Tan sé, Hz
1 100
2 106
3 112
4 118
5 125
6 132
7 140
8 150
9 160
10 170
11 180
12 190
13 200
14 212
15 224
16 236
17 250
18 265
19 280
20 300

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

315
335
355
375
400
425
450
475
500
530
560
600
630
670
710
750
800
850
900
950

Bang | Tan sé, Hz
41 1000
42 1060
43 1120
44 1180
45 1250
46 1320
47 1400
48 1500
49 1600
50 1700
51 1800
52 1900
53 2000
54 2120
55 2240
56 2360
57 2500
58 2650
59 2800
60 3000

Bang | Tan sé, Hz
61 3150
62 3350
63 3550
64 3750
65 4000
66 4250
67 4500
68 4750
69 5000
70 5300
71 5600
72 6000
73 6300
74 6700
75 7100
76 7500
77 8000

A.2.1.2 Do nhay thu

Muc dich: Dé ching minh tinh phit hop véi céc yéu cdu trong muc 4.2.1.2.
Cau hinh do: Nhu trong hinh A.7.

T& hop

D

Dung cu
do tan sé
(%)
§ Mach cap
NS § nguén | | TE
A
600 Q2
1e=-18dBv
2 ]
Ej=-12 dBV 3 600Q)

.

_@ Dung cu do
dién ap

Tai gia

Bo

khuéch dai do

Hinh A.7: Cdu hinh do dé nhay thu

N6i mot ngudn phét tin hiéu vé6i hai diém A va B trong hinh A.1.
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Tién hanh do:

Po 4p suat am p, tai tai gia & tan so kich thich co ban. Tir cac gia tri do dugc
tinh ra do nhay thu, két qua dugc biéu dién theo don vi dBPa/V.

Cac phép do dugc thuc hién véi R = 1000 Q tai cac tan s6 cach nhau 1/12
octave trong dai tan tir 100 Hz dé€n 8 kHz nhu trong bang A.3.

D06 nhay thu dugc xac dinh theo muc B.1.2, phu luc B.

A.2.2 Cdc hé 50 dm luong
A.2.2.1 Hé s6 dm luong phdt

Muc dich: Dé ching minh tinh phii hop véi céc yéu cdu trong muc 4.2.2.1.

Cau hinh do: Nhu trong hinh A.6.

N6i mot mdy do c6 trd khang 600 Q, hién thi két qua theo dBV, vao hai diém
A va B trong hinh A.1.

Tién hanh do:

Cac phép do duogc thuc hién tai 14 tan s cho trong bang B.1, tir tin so tha 4
dén tin so thit 17, dé nhan dugc cdc gid tri do nhay phét, biéu dién theo don vi
dBV/Pa.

Céc phép do phai dugc thuc hién véi R; bang 2800 Q, 1000 Q va 500 Q.

Hé s6 am luong phat (SLR), biéu dién theo don vi dB tng v6i mdi gid tri xac
dinh cua R; phai dugc tinh theo muc B.2.1, phu luc B.

Chii y: Khuyén nghi P.65 cua ITU-T cho phép sit dung cdc nguon tin hiéu khdc dé
do hé s6 am luong, vi du nhu tin hiéu tap am thay cho tin hiéu hinh sin. Cdc phuong phdp
khdc do duoc tin tuong la dem lai cung mot két qud do.

A.2.2.2 Hé s6 dm luong thu

Muc dich: Dé ching minh tinh phit hop véi céc yéu cdu trong muc 4.2.2.2.

Cau hinh do: Nhu trong hinh A.7.

N6i mot ngudn phét tin hiéu vé6i hai diém A va B trong hinh A.1.

Tién hanh do:

Cac phép do duogc thuc hién tai 14 tan s6 cho trong bang B.1, tir tin s6 tha 4
dén tan s6 tha 17, dé nhan duoc cdc gia tri do nhay thu, biéu dién theo don vi
dBPa/V.

Céc phép do phai dugc thuc hién véi R; bang 2800 Q, 1000 Q va 500 Q.
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Heé s6 am luong thu (RLR), biéu dién theo don vi dB tng v6i mdi gia tri xac
dinh cua R; phai dugc tinh theo muc B.2.2, phu luc B.

Chii y: Khuyén nghi P.65 cua ITU-T cho phép sit dung cdc nguon tin hiéu khdc dé
do hé s6 am luong, vi du nhu tin hiéu tap am thay cho tin hiéu hinh sin. Cdc phuong phdp
khdc dé duoc tin tuong la dem lai cung mot két qud do.

A.2.3 Trdac am
Muc dich: Dé ching minh tinh phit hop vdi céc yéu cdu trong muc 4.2.3.
Cau hinh do: Nhu trong hinh A.8.

[> _@ Dung cu do
dién ap

Dung cu N
do tan s6 BO
khuéch dai
P, tai ERP
Nguén
tin hiéu
N Mach Ag:ap
nguon §
Miéng gia  T& hap Tro khang
két cudi

Hinh A.8: Cdu hinh do hé do nhay trdc dm

Trong phép do dau tién, ndi trd khang két cudi nhu trén hinh A.11 véi hai
diém A va B trén hinh A.1 va dién trd nguén R, duoc dat bang 2800 Q.

Trong phép do thit hai, n6i trd khdng két cudi nhu trén hinh A.10 véi hai diém
A va B trén hinh A.1 va dién tr6 nguén R; duoc dat bang 1000 Q.

Trong phép do thit ba, noi trd khang két cudi nhu trén hinh A.9 vé6i hai diém A
va B trén hinh A.1 va dién trd nguon R, duoc dat bang 500 Q.

a) Tro khang két cudi nhu trén hinh A.9 dic trung cho dudng day ngén két cudi

bing tai 600 Q
——— 820 T 600 Q2 T
|
I

|
]
68 nF

Hinh A.9: Trd khdng két cuoi kiéu "a”

V6i tré khang két cudi ki€u "a", phép do phai dugc thuc hién véi dién tro
nguon R, bang 500 Q.
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b) Tré khang két cudi nhu trén hinh A.10 dac trung cho duong day trung binh

—— 270Q T 750 Q) T
|
|

|
]
150 nF

Hinh A.10: Trd khang két cuoi kiéu "b"

V6i tré khang két cu6i kiéu "b", phép do phai dugc thuc hién véi dién trd
nguon R; bang 1000 Q.
c¢) Trd khang két cudi nhu trén hinh A.11 dac trung cho duong day rat dai

—— 2200 T 18000 T
|
|

|
]
150 nF

Hinh A.11: Trd khdng két cuoi kiéu "c"

n_n

V6i tré khang két cudi ki€u "c¢", phép do phai dugc thuc hién véi dién tro
nguon R; bang 2800 Q.

Tién hanh do:

Do nhay tric am phai dugc xdc dinh tai ting tdn sO tir tin s6 1 dén tin s6 20
nhu trong bang B.3. Do dp suilt am tai tai gia & tan s6 kich thich co ban. Két qua
dugc biéu dién theo don vi dB.

He s6 che tridc am (STMR), biéu dién theo don vi dB, phai dugc tinh theo muc
B.3, phu luc B.

Chii y: Khuyén nghi P.65 cua ITU-T cho phép sit dung cdc nguon tin hiéu khdc dé
do hé s6 am luong, vi du nhu tin hiéu tap am thay cho tin hiéu hinh sin. Cdc phuong phdp
khdc do duoc tin tuong la dem lai cung mot két qud do.

A.2.4 Méo
A.2.4.1 Méo huong phat

Muc dich: Dé ching minh tinh phit hop véi céc yéu cdu trong muc 4.2.4.1.

Cau hinh do:

N6i mot dién trd 600 Q vao giita hai diém A va B trén hinh A.1.

N6i mot thi€t bi do c6 trd khang cao véi hai diém A va B trén hinh A.1, thiét
bi do nay phai c6 kha nang do dén méo hai bac 5 cla tin hiéu & cac tan s6 co ban
trong dai tir 315 Hz dén 1000 Hz.
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Tién hanh do:

boi v6i phép do co tin hiéu dau vao -4,7 dBPa, cap cac tin hiéu am tai cac tan
s6 315 Hz, 500 Hz va 1000 Hz cho MRP.

ba6i v6i phép do ¢ tin hiéu dau vao + 5 dBPa, cp tin hiéu am tai tan s6 1000
Hz cho MRP.

Tinh méo hai téng ctia huéng phat theo muc B.4.1, phu luc B.

A.2.4.2 Méo huong thu

Muc dich: Dé ching minh tinh phii hop véi céc yéu cau trong muc 4.2.4.2.

Cau hinh do:

N6i mot mdy phét tin hiéu vao gitta hai diém A va B trén hinh A.1.

Noi mot thi€t bi do c6 tré khang cao véi tai gia, thi€t bi do nay phai c6 kha
nang do dén méo hai bac 5 cua tin hiéu tai cac tan s6 co ban trong dai tir 315 Hz
dén 1000 Hz.

Tién hanh do:

baoi v6i phép do ¢o stc dién dong dau vao -12 dBV thi may phat hoat dong tai
c4c tan so 315 Hz, 500 Hz va 1000 Hz.

boi véi phép do ¢ stc dién dong dau vao 0 dBV, chi st dung tan s6 1000 Hz.

Tinh méo hai téng ctia huéng thu theo muc B.4.2, phu luc B.

A.2.5 Do tuyén tinh
A.2.5.1 Do tuyén tinh phdt

Muc dich: Dé ching minh tinh phit hop véi céc yéu cdu trong muc 4.2.5.1.

Cau hinh do: Nhu trong hinh A.6.

N6i mot mdy do c6 trd khang 600 Q, hién thi két qua theo dBV, vao hai diém
A va B trong hinh A.1.

Tién hanh do:

Céc phép do duoc thuc hién véi dién trd nguon R, = 1000 Q.

Xéc dinh do nhay phat tai tidn s6 1000 Hz v6i mic dp sudt am diu vao bang -
4,7 dBPa nhu mo ta trong muc B.1.1, phu luc B. Po dién dp dau ra tai tan so6 kich
thich co ban. Két qua duoc bi€u dién theo don vi dBV/Pa.

Lap lai phép do v6i mic dp suat am d4u vao bang -19,7 dBPa.
A.2.5.2 Do tuyén tinh thu

Muc dich: Dé ching minh tinh phii hop véi céc yéu cau trong muc 4.2.5.2.
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Cau hinh do: Nhu trong hinh A.7

N6i mot mdy phét tin hiéu vao hai diém A va B trong hinh A.1.

Tién hanh do:

Céc phép do duoc thuc hién véi dién trd nguon R, = 1000 Q.

Xéc dinh do nhay thu tai tdn s6 1000 Hz véi siic dién dong ddu vao bang
-12 dBV nhu mo ta trong muc B.1.2, phu luc B. Do ap suit am tai tan so kich thich
co ban. Két qua dugc biéu dién theo don vi dBPa/V.

Lap lai phép do véi tin hiéu dau vao cé siic dién dong bang -32 dBV.
A.2.6 Tap adm
A.2.6.1 Tap dm theo huong phdt

Muc dich: Dé ching minh tinh phit hop véi céc yéu cdu trong muc 4.2.6.1.

Cau hinh do: Nhu trong hinh A.7

N6i mot dién trd 600 Q vao giita hai diém A va B trén hinh A.1.

N6i mot thiét bi do vao giita hai diém A va B trén hinh A.1, thiét bi nay phai
c6 trd khdng cao, hién thi két qua theo dBV va sir dung Psophomet-weighted nhu
trong bang 1 ctia Khuyén nghi O.41 cua ITU-T.

Tién hanh do:

Céc phép do phai dugc tién hanh véi dién trd ngudn R, bang 2800 Q va 500 Q.

Miic tap am phai dugc do trong chu ky thoi gian t6i thi€u biang 1 s. Thuc hién
phép do 3 14n va chon muic tap &m bang gi4 tri thdp nhat trong 3 két qua do duoc.
A.2.6.2 Tap am theo huéng thu

Muc dich: Dé ching minh tinh phii hop véi céc yéu cau trong muc 4.2.6.2.

Cau hinh do:

N6i mot dién trd 600 Q vao giita hai diém A va B trén hinh A.1.

N6i mot thiét bi do v6i tai gia nhu trén hinh A.1, thi€t bi nay phai hién thi két
qua theo dBPa va str dung A-weighted.

Tién hanh do:

Céc phép do phai dugc tién hanh vdéi dién trd ngudn R, bang 2800 Q va 500 Q.

Miic tap am phai duoc do trong khoang thoi gian t6i thiéu 1a 1 s. Thuc hién
phép do 3 14n va chon muc tap Am bang gi4 tri thdp nhat trong 3 két qua do duoc.

24



TCN 68 - 211: 2002

A.2.7 Tinh 6n dinh

Muc dich: Dé ching minh tinh phlt hop vdi céc yéu cdu trong muc 4.2.7.

Cau hinh do:

Céc phép do phai dugc tién hanh trong nhiing diéu kién sau:

- Vi dién tré ngudén R; bang 2800 Q, néi trd khdng két cudi nhu trén hinh
A.11 v6i hai diém A va B trén hinh A.1.

- Vé6i dién tr6 ngudn R, bang 500 Q, néi mot dién tré 600 Q véi hai diém A va
B trén hinh A.1.

T6 hop phai dugc dat trén mot trong 3 mat phang, 3 mat phang nay phai nhén,
cing va truc giao v6i nhau tao thanh mot géc. Mdi mat phang c6 kich thuée 0,5 m
x 0,5 m. Trén mat phang dat t6 hop vach mot dudng chéo di qua dinh clia géc, trén
dé danh dau mot diém chuin cich dinh géc tao bsi 3 mat phing mot doan bing
250 mm nhu trong hinh A.12.

L
L
Ty}
Pinh géc
500
o Diém chuén
of ¥
KJ
i \\\

Goéc Diém chuin

Kich théc theo don vi mm

Hinh A.12: Vi tri ddt t0 hop trong phép do tinh on dinh

25



TCN 68 - 211: 2002

Vé6i mach truyén dan kich hoat hoan toan va midc am lugng duoc diéu chinh &
vi trf sao cho hé s6 khuéch dai thu 1a cuc dai, té hop duoc dat Gp xuong mat phang
trén theo cach nhu sau:

- Ong néi va 6ng nghe Gp xudng mat phang;

- T6 hop dugce dat dong truc v6i dudng chéo sao cho 6ng nghe dit gin phia
dinh clia géc tao bdi 3 mat phang;

- Pau cua t6 hop trung vé6i diém chuin nhu trong hinh A.12.

Tién hanh do:

Cac phép do ki€ém phai dugc thuc hién dé chiing to ring miic tin hiéu do dugc
gifta hai di€ém A va B trén hinh A.1 gay ra do bat cit sw dao dong tdn s6 am nao
(dén 10 kHz) déu nho hon -40 dBV.

A.2.8 Suy hao phdn xa tiéng vong (ERL)

Muc dich: Dé ching minh tinh phlt hop vdi céc yéu cdu trong muc 4.2.8.

Cau hinh do:

N6i mot thiét bi do c6 trd khang phi hop v6i hai diém A va B trén hinh A.1.
6ng nghe phai dugc ap vao tai gia.

Tién hanh do:

Céc phép do dugc thuc hién véi dién trd ngudn R, bang 2800 Q va 500 Q.

Miic thir dat gitra hai diém A va B phai bing -18 dBV.

Tré khang vao cua thiét bi phai duoc do tai nhitng tan s6 ma khoang cach giita
cac tan s6 nay khong dugc 16n hon 1/12 octave trong dai tan tir 300 dén 3400 Hz.

Chii y: Cdc tan so khong can phdi ¢6 moi quan hé séng hai.

Tinh suy hao phan xa tiéng vong (ERL) theo dB nhu muc B.5, phu luc B.
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PHU LUC B
(Quy dinh)
PHUONG PHAP TINH

B.1 Do nhay
B.1.1 D6 nhay phat

Do nhay phat cua TE tai mot tan s6 xac dinh hoac trong mot dai tan s6 hep
duoc tinh theo cong thic:

S, = ZOlogloﬁ dBrel 1 V/Pa

Trong d6: V; la dién ap do duoc trén két cuoi 600 Q;
p,, 12 4p suét am tai diém chuin miéng.
B.1.2 D6 nhay thu

Do nhay thu ctia TE tai mot tan s6 xac dinh hoac & mot dai tan s6 hep khi do
truc ti€p vai tai gia tuan tha Khuyén nghi P.57 dugce tinh theo cong thiic:

|
2]

S,. =20log,, p—é dBrel 1 Pa/V
Trong d6: p, 1a dp suat am do dugc tai diém chudn tai;

Y E, 1la moOt nira stic dién dong tai nguon trd khang 600 Q.

B.2 Cac hé so am luong phat va thu (SLR va RLR)

B.2.1 Hé s6 dm luong phdt (SLR)
Hé s6 am lugng phat (SLR) duoc tinh theo cong thic:

10

SLR = - log,, $10%™6%) 4B
m i=4

Trong d6: m 1a hang s6, m = 0,175;
W, 1a trong s6 phat tai tan so f,, cho trong bang B.1;
S;14 do nhay phit tai tan s6 f,, S, =S, (f,).
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Bdng B.1: Cdc trong s6' W, sit dung dé tinh SLR va RLR

i Tan sé f, Hz W, W,

4 200 76,9 85,0
5 250 62,6 74,7
6 315 62,0 79,0
7 400 447 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 591 751

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 Hé s6 dm luong thu (RLR)
Hé s6 am luong thu (RLR) dugc tinh theo cong thic:
10

RLR =-— log,, $.10%"6i-%) 4B
m i=4

Trong d6: m 1a hang s6, m = 0,175;
W._. 1a trong s6 thu tai tan so f,, cho trong bang B.1;
S, 1a do nhay thu tai tan s6 f; bao gom ca do ro ong nghe L,
S, =S,.(f)-L.(f). Gid tri cha do rd 6ng nghe tai cic tin so
duoc cho trong bang B.2.

Bdng B.2: Do ro éng nghe L sit dung dé tinh RLR

Tan sd f, Hz L, dB Tan sd f, Hz Lg, 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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Vé6i céc thiét bi do tién tién c6 kha nang mo phong do ro 6ng nghe thi coi
L, =0 tai tat ca cac tan so.

B.3 Hé so che trac am (STMR)
He s6 che traic am (STMR) duoc tinh theo cong thiic:

10 20 O,Im(si—WMSi )

STMR = -—1log,, 210 dB
m i=1

Trong d6: m 1a hang s6, m = 0,225;
Wy, 12 trong s0 tai tén s6 f;, cho trong bang B.3;
S, 1a do nhay tréc am tai tin s6 f,, S, =S_ . (f).

Bdng B.3: Trong s6 Wy, si dung dé tinh STMR

i Tan sé f, Hz Wysi
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
10 800 571
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

Do nhay tric am do duoc tir miéng gia tGi ong nghe dugc tinh theo cong thiic:

Sest = 20 10g10|:&:| dB
p

m
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Trong d6: p,. 1a dp sudt am tai diém chuin miéng;
p. 1a dp sudt am do dugc tai diém chudn tai vé6i t6 hgp duge dat tai

vi tri vong chan hé s6 am lugng (LRGP).

B.4 Méo
B.4.1 Méo huong phdt

Ti 1é phan tram méo hai tong theo hudng phét, d,, dugc tinh theo cong thic:

2 2 2 2
vV, +V; + Vv, + VS
d, =100JV

2 2 2 2 2
LV, VS VS

Trong d6 v_ 1a gid tri can binh quan phuong cua dién dp do dugc cua hai bac

n do dugc v6i mdi tan s6 khi dién tré R, dat bang 2800 Q va 500 Q.

B.4.2 Méo huong thu

Ti 1é phan tram méo hai tong theo hudng thu, d,, duge tinh theo cong thic:

2 2 2 2
dt — 100\/ 2p2 +2p3 +2p4 +2p5 .
Py + P, ¥P; Py +Ps
Trong d6 p, 1a gid tri can binh quan phuong cua 4p suat am do dugc cua hai

bac n do dugc véi moi tan s6 khi dién tr& R, dat bang 2800 Q va 500 Q.

B.5 Suy hao phan xa tiéng vong (ERL)
Vé6i moi gia tri trd khang do dugc, suy hao phan xa (RL) dugc tinh theo cong

thuc sau:

RL =20log,, ?’ tZ

dB

b t

Trong do6: Z, 1a tré khang do dugc cua thiét bi;
Z,1a trd khang chuan nhu trén hinh A.10.
Vé6i moi gia tri R, xdc dinh, suy hao phan xa tiéng vong (ERL) dugc tinh theo
cong thuc sau:

ERL =3,24 — 1010g10 i(Ai + Ai_1>(10g10 fi - loglo fi—l )dB
i-1
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Trong do:
A, 12 ti 1& cong sudt suy hao phan xa tai tdn s6 f;, biéu dién bing cong thiic

A = 10—(suy hao phén xa tai tan s6 f; )/10 |
i

A, la ti 1& cong sudt suy hao tai tan so f, = 300 Hz;

A la ti 1é cong suat suy hao tai tan s6 f, = 3400 Hz.
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PHU LUC C
(Tham khéo)
DANH MUC CAC PIEU KHOAN THAM CHIEU
Phu luc nay liét ké cdc diéu khoan cua tiéu chudn ciing véi cic diéu khoan

tuong Gng tham chi€u tir cac tai liéu P.64 [3], P.79 [8] cua ITU-T va TBR 38 [10]
cua ETSL

Bdng C.1: Danh muc cdc diéu khodn tham chiéu

Diéu Tén diéu khoan Diéu khoan tham chiéu
khoan tuong (g trong TBR 38 [10]
Yéu cau ky thuat
4.1 Céc yéu cau chung 4.1
4.2 Céc chi tiéu dac tinh thoai 4.2
421 | Do nhay 4.2.1
422 Hé s6 am lugng phat va hé sé am lugng thu (SLR va RLR) 422
4.2.3 Tréc am 4.2.3
4.2.4 Méo 4.2.4
4.2.5 | D6 tuyén tinh (bién thién hé sd khuéch dai theo miic vao) 425
426 | Tapam 426
4.2.7 | Tinh én dinh 427
4.2.8 | Suy hao phan xa tiéng vong (ERL) 4.2.8
Phuong phap do
A1 Diéu kién do kiém A1
A2 Cac phép do d&c tinh truyén dan thoai A2
A2.1 | Do nhay A2.1
A.2.2 | Cac hé s6 am lugng A2.2
A.2.3 Trac am A.2.3
A24 Méo A24
A.2.,5 | Do tuyén tinh A25
A2.6 | Tapam A.2.6
A.2.7 | Tinh én dinh A27
A.2.8 | Suy hao phan xa tiéng vong (ERL) A28
Phuong phap tinh
B.1 Do nhay 8, 9 (P.64 [3])
B.2 Céc hé sé am lugng phat va thu (SLR va RLR) 3 (P.791[8])
B.3 Heé s6 che trdc am (STMR) 4 (P.79[8]) va 10 (P.64 [3))
B.4 Méo A24
B.5 Suy hao phan xa tiéng vong (ERL) A28
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FOREWORD

The technical standard TCN 68 - 211: 2002 is based on TBR 38 of European
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
18/12/2002.

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.

DEPARTMENT OF SCIENCE - TECHNOLOGY
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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]1 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 Q to 2800 Q.

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 R, set to 1000 €, 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 Q, 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 R, set to 1000 Q.

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 -1

37



TCN 68 - 211: 2002

5
2 \
e \
0 pd \
2 \
.
Z
e
-5 P
.
Sensitivity
dB rel. pd P \
arbitrary P A\
zero -10 . N\ \\
e \
e
-15
100 300 2000 84000 8000
Frequency (Hz) &

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 R, setto 1000 Q.

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 R; set to 2800 €2 and 1000 €2 and +3 dB + +4 dB

when measured with the feed resistance R; set to 500 Q.

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 R, set to 2800 Q and 1000 Q and -8 dB +

+ 7/- 4 dB when measured with the feed resistance R, setto 500 Q.

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 Termination of Termination of
figure A.9 figure A.10 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 €.

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 R; set to 2800 €2 and 500 €.

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 R; set to 2800 €2 and 500 €.

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 Q.

Test: Compliance shall be checked by the test described in subclause A.2.5.1
with the feed resistance R; set to 1000 €.
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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 R; set to 1000 €.

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 R; is set to 500 Q, -64 dBVp when the feed resistance R; is set to 1000
Q2, and -60 dBVp when the feed resistance R; is set to 2800 (2.

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 R; set to 2800 €2 and 500 €.

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.

— | 270Q) 750 QQ .

[ |
I
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 R; set to 2800 €2 and 500 €.
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ANNEX A

(Normative)

OBJECTIVE MEASUREMENT METHODS FOR TESTING

A.1 General conditions for testing
A.l1.1 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 %;
¢) 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 +0.7dB
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 | + 3 dB for frequencies from 100 Hz to 200 Hz
Reference Point (MRP)

+ 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 Q 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. L = 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 R, are chosen appropriate to the requirement under test.

~

A |

TE

(See note 2)
Artificial mouth
(See note 3)

C, R

5 Do

Artificial ear
(See note 3)

f
50V I

Feeding circuit
(See note 1)

m——m === Qm =

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 Q, a measuring set, the
network either of figure A.9, or figure A.10, or figure A.11 or a 600 Q 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.l: 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.

(@)

|
A K | | . M
hd 1 N
G |
L
600 Q | f | []600 Q2
| |
|
o— | ' O
B | c I D
|
| PR L |
: 50 V I, !
: Feeding circuit :
| (Seenote 1) |

Figure A.2: Insertion loss test arrangement for the DC feeding circuit
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dB

0,1

10 100 1000 10000 Hz

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 R, and at all frequencies at which it is used.

The return loss (in dB) is calculated from the formula:
RL =20log,,| —
1o U

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

measuring set.

r-—-———-—=—=—_—_—n-n
6009@6009 ' |
Al C
———] | »
G |
600 Q u I L | 600 Q
I [
I |
. o— | o
B I D
| Cs |
| R¢ L
I [
I [
I [
| 50V I :
I
I [

Figure A.4: Return loss test arrangement for the DC feeding circuit
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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 R, 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.

Frequency meter

Signal P_=-47 dBPa
source
. Voltage
Feeding § _@ g
s H} @ o e measuring

ol 600 Q2 .
Artificial  Hgndset Measgrlng
mouth amplifier

Figure A.6: Sending sensitivity test configuration

A measuring set calibrated in dBV, with an impedance of 600 € 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 R, set to 1000 Q, 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 | Frequency, | Band | Frequency, Band | Frequency, | Band | Frequency,
no. Hz no. Hz no. Hz no. 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.

Frequency meter

Handset
Hz
Signal
source
Feeding Voltage
ad § circuit TE :l [> (2 ) measuring
4 Artificial device
600 Q2 T ;:r:la Measuring
lifi
1Eg=.184dBV amprmer
2] P.

Ej=-12 dBV in 6000
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 p, is measured at the fundamental frequency of the
stimulus. The results are expressed in dBPa/V.

Measurements shall be made for R, set to 1000 Q, 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 € 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 R; set to 2800 €2, 1000 €2 and 500 €.

The Sending Loudness Rating (SLR) (in dB) for each value of R; 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 R; set to 2800 €2, 1000 € and 500 €.
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The Receiving Loudness Rating (RLR) (in dB) for each value of R; 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.
Voltage
[> —@ measuring
device
Frequency .
meter Measuring
amplifier
Signal
source
~ Feeding %
circuit
Artificial Terminating
mouth impedance

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 R,

shall be set to 2800 Q.

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 R,

shall be set to 1000 Q.

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 R,

shall be set to 500 €.
a) the impedance shown in figure A.9 is intended to represent a short line
terminated with 600 Q;

———— 82Q T 600 Q) 7—0
|
|

|
]
68 nF

n_n

Figure A.9: Terminating impedance - impedance "a

n_mn

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

impedance;
————— 270Q T 750 QQ T
|
I

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

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

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

—— 2200 T 18000 7—0
[ |
]
150 nF

"on

Figure A.11: Terminating impedance - impedance "c

n_n

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

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 Q 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 Sth 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.
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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 Sth
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 € shall be
connected between terminals A and B shown in figure A.1.

Measurement execution:

Measurements shall be made with R, set to 1000 Q.

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 R, setto 1000 Q.

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 Q 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 R, setto 2800 Q and 500 Q.

The noise level shall be measured by averaging over a minimum period of 1 s.
The measurement 1s 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 Q 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 R, set to 2800 Q2 and 500 €.

The noise level shall be measured by averaging over a minimum period of 1 s.
The measurement 1s 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 R, set to 2800 €, with the impedance shown in figure A.11 connected
between terminals A and B shown in figure A.1;

- with R, set to 500 Q, with a resistance of 600 €2 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.

L
L
Ty}
Apex of the corner
¥ 500
9\\ Reference point
o N ¥
KJ
) N

Corner Reference point

All dimenstions are in mm

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 R, setto 2800 Q and 500 Q.

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:

v
S, =201log,,—~dBrell V/Pa

m

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

P..1s 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:

P
S,. =20log,, V—E dBrel 1Pa/V

2y

where: p.is the sound pressure at the ERP;
7, 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:

10

SLR = ——log,, $10%"6-%) 4B
m i=4

where: m: a constant, m = 0.175;
W,;: sending weighting coefficient given in table B.1;

S;: the sending sensitivity at frequency f;,, S, =S _; (fi).
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Table B.1: Weighting factors W, for SLR and RLR

i Frequency f, Hz W W,

4 200 76.9 85.0

9 250 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 59.1 751

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:
1 W
RLR = ——Olog10 510%mGiVa) g
m i=4

where: m is a constant, m = 0.175;
W, is receiving weighting coefficient given in table B.1;
S, is the receiving sensitivity at frequency f,, including a consideration
of the earcap leakage L;,S, =S, (fi)—LE(fi). The earcap leakage

values L are given in table B.2.

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

Frequency f,, Hz Lg, dB Frequency f,, Hz Lg, dB
200 8.4 1000 -2.3
250 4.9 1250 -1.2
315 1.0 1600 -01
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
L,-correction is needed, i.e. L; = 0.

B.3 Sidetone Masking Rating (STMR)
The algorithm for calculation of Sidetone Masking Rating, STMR, is of the

form:

10 20 O,Im(si—WMsi )

STMR = -—1log,, 210 dB
i=1

m
where: m is a constant, m = 0.225;
Wys. 1s weighting coefficient given in table B.3;

S, s the sidetone sensitivity at frequency f, S, =S _ . (fi).

Table B.3: Weighting factors W for STMR

i Frequency f;, Hz Wysi
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:

Sest = 2010g,, P dB

m
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where: p,, is the sound pressure at the mouth reference point;

p. 1s 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, d,, shall be determined from the

equation:

2 2

2 2 2 2

4 =100 [ YatVatVitys
t 2 2 2
Vi + Vv, V4V Vs

where v, is the measured r.m.s. voltage at harmonic » measured for each
frequency and with R, set to 2800 €2 and 500 €.

B.4.2 Receiving distortion
The percentage total harmonic distortion, d,, shall be determined from the

equation:

2 2 2 2
dtzloo\/ 2p2 +2p3 +2p4+2p5 .
Py TP, T P3 TPy T Ps

where p, is the measured r.m.s. sound pressure at harmonic n which is
measured for each frequency and with R, set to 2800 Q and 500 Q.

B.5 Echo Return Loss (ERL)

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

Z +7Z
RL =20log,, Zb il

dB

b t

where: Z, is the apparatus impedance, measured;
Z, 1s the reference impedance shown in figure A.10.

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

ERL =3,24 — 1010g10 i(Ai + Ai_l )(loglo fi - loglo fi—1> dB
i=1
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where:

A, is the return loss power ratio at frequency f. expressed as

1

A = 10—(suy hao phén xa tai tan s6 f; )/10 |
i

b

A, 1s the ratio at f, = 300 Hz;
A, 1is the ratio at f, = 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 4.21

4.2.2 | Sending and Receiving Loudness Ratings (SLR and RLR) 422

4.2.3 | Sidetone 423

4.2.4 | Distortion 424

4.2.5 | Linearity (variation of gain with input level) 425

4.2.6 | Noise 426

4.2.7 | Instability 4.2.7

4.2.8 | Echo Return Loss (ERL) 4.2.8
Objective measurement mothods for testing

A1 General conditions for testing A1

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 A2.4

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

A.2.6 | Noise A2.6

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
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