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LOI NOI PAU

Tiéu chuan Nganh TCN 68 - 213: 2002 duoc xay dung trén co s& chap thuan nguyén
ven Khuyén nghi P.311 cta uy ban Tiéu chuidn hod Vién thong thuoc Lién minh Vién
thong Quoc t€ (ITU-T), ¢6 tham khao cac Khuyén nghi P.310, P.64, P.79, G.122 cta ITU-
T. So v6i Khuyén nghi P.311, bd cuc va céch thé hién cta tiéu chuin nay da dugc thay déi
dé phi hop vé6i qui dinh vé khuon mau tiéu chuin cta Bo Buu chinh, Vién thong (MPT)
va tao diéu kién thuan Ioi cho cong tic do kiém va chitng nhan hop chuén thiét bi.

Tiéu chuan Nganh TCN 68 - 213: 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 chudn Nganh TCN 68 - 213: 2002 duoc ban hanh du6i dang song ngit (ti€ng
Viét va ti€ng Anh). Trong trudng hop c6 tranh chip vé céch hiéu do bién dich, ban tiéng
Viét dugc 4p dung.

VU KHOA HOC - CONG NGHE
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THIET BI PAU CUOI SO BANG RONG (150 + 7000 Hz)

SUDUNG TO HOP CAM TAY NOI
VOI MANG SO LIEN KET PA DICH VU (ISDN)

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 cu6i s6 bang rong (150 + 7000 Hz) c¢6 cung cép dich
vu thoai, st dung t6 hop cAm tay, néi v6i mang so lién két da dich vu (ISDN), c6
“dang s6ng” ma hoa tuan theo Khuyén nghi G.722 [1] (t6c do 64 kbit/s).

Tiéu chudn k§ thuat nay 12 mot trong cac sO cit dé ching nhan hop chuin va
do kiém céc thiét bi dau cu6i nham muc dich:

- dam bao chat luong thoai co ban;

- dam bao tinh tuong thich vé mat st dung.

Tiéu chudn nay khong dp dung cho cdc thiét bi ddu cu6i sir dung t6 hop két
noi bang vo tuyén (vi du dién thoai kéo dai).

2. Tai liéu tham khao

[1] CCITT Recommendation G.722 (1988), 7 kHz audio coding within
64 kbit/s.

[2] ITU-T Recommendation P.310 (1996), Transmission characteristics
for telephone band (300 + 3400 Hz) digital telephones.

[3] ITU-T Recommendation P.51 (1996), Artificial mouth.

[4] ITU-T Recommendation P.57 (1996), Artificial ears.

[5] ITU-T Recommendation P.64  (1999), Determination  of
sensitivity/frequency characteristics of local telephone systems.

[6] ITU-T Recommendation P.340 (1996), Transmission characteristics of
handsfree telephones.
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[7]  ITU-T Recommendation P.79 (1993), Calculation of loudness ratings
for telephone sets.

[8] IEC Publication 60651 (1979), Sound level meters.

[9] ITU-T Recommendation G.122 (1993), Influence of national systems
on stability and talker echo in international connections.

[10] CCITT Recommendation G.711 (1988), Pulse Code Modulation
(PCM) of voice frequencies.

[11] CCITT Recommendation G.726 (1990), 40,32,24,16 kbit/s
Adaptative Differential Pulse Code Modulation (ADPCM ).

[12] ITU-T Recommendation P.10 (1993), Vocabulary of terms on
telephone transmission quality and telephone sets.

[13] ITU-T Recommendation P.501 (1996), Test signals for use in
telephonometry.

[14] ITU-T Recommendation P.311 (1998), Transmission characteristics
for wideband (150 + 7000 Hz) digital handset telephones.

[15] ETSI I-ETS 300 245-5 (1995), Integrated Services Digital Network

(ISDN); Technical characteristics for telephony terminals;, Part 5:
Wideband (7 kHz) handset telephony.

3. Pinh nghia va chir viét tat

3.1 Dinh nghia

Tai gid: 1a dung cu diung dé hiéu chuin ong nghe, gbm mot bo ghép am va
mot 6ng noéi da duge hiéu chuin dé do dp sudt am. Tai gia ¢ tr& khang am tong
tuong tu tré khang 4m cla tai nguoi binh thuong trong mot dai tan nhat dinh.

Miéng gida: 1la 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.

Miic chudn dm (ARL): 1a mtic am thanh tai MRP tao ra miic tin hiéu ra bing -
10 dBmO tai giao dién so.

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.
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H¢é s6’dm luong: 12 mot dai luong do, biéu dién theo don vi déxiben, dic trung
cho dac tinh 4m luong ctia két ndi thoai hoac mot phan ctia két noi nhu hé thong
phat, duong day, hé thong thu.

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

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

3.2 Chir viét tat

ARL Miic chuin am

CSS Nguon tin hiéu hén hop

DRP Diém chuén trong tai

ERP DPiém chuin tai

ETSI Vién Tiéu chudn Vién thong chau Au
ISDN Mang so lién két da dich vu

ITU Lién minh Vién thong Qudc t&
LRGP Vi tri vong chin hé s6 am luong
LSTR Ti s6 trac am phia ngudi nghe
MRP Diém chuin miéng

RLR Hé s6 am luong thu

SLR Hé s6 am luong phat

STMR Heé s6 che tric am

TCL Suy hao ghép thiét bi

TCLw Suy hao ghép thiét bi c6 trong so
TE Thiét bi dau cudi

4. Cac chi tiéu dac tinh thoai
4.1 D6 nhay
4.1.1 Do nhay phat

Yéu cau: Dic tinh do nhay phét phai nam giita cdc giGi han trén va giéi han
duéi cho trong Bang 1 va Hinh 1. Tat ca cdc gid tri do nhay dugc biéu dién theo
don vi dB trén thang do tuy y.

Phép do: nhu trong muc A.4.1.1, Phu luc A.
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Bdng 1: Cdc gioi han dé nhay phdt

Tan so, Hz Gigi han trén, dB Gidi han dudi, dB

100 4 -0

125 4 -7

200 4 -4

1000 4 -4

5000 (chay) -4

6300 9 -7

8000 9 -0
Chu y: Gidi han clia cac tan s6 trung gian ndm trén mét dudng thang vach ra gicra 2
gia tri qui dinh trong bang véi hé truc toa do co: moét truc Ia truc tan sé (log) con truc
kia la truc gici han (tuyén tinh, dB)

Dap Ung (dB)

-15

100 1000 10000
Tan =4 (Hz)

Hinh 1: Cdc gioi han d¢ nhay phat

4.1.2 Do nhay thu

Yéu cau: Do nhay thu phai ndm gitta cic gidi han trén va giéi han duéi cho
trong Bang 2 va Hinh 2. Tat ca cdc gid tri do nhay dugc biéu dién theo don vi dB
trén thang do tuy y.

Phép do: nhu trong muc A.4.1.2, Phu luc A.
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10 ; ;
Blooeeeenn ....... ...........................................................
a O ........... .....................
) : :
o) : :
c : :
:: . -
\% _5 ....... / ....... ..........................................................
(n) : :
A0l ....... ..... ...........
-15
100 1000 10000

Tan sé (Hz)
Hinh 2: Cdc gioi han d¢ nhay thu

Bang 2: Cdc gioi han do nhay thu

Tan so, Hz Gigi han trén, dB Gidi han dudi, dB

100 4 -0

160 4 -7

200 4 -4

1000 4 -4

5000 4 -4

6300 4 -7

8000 4 -0
Chu y: giéi han cho cac tan sé trung gian nam trén duong thang di qua hai diém
qui dinh trong bang nay, vdi hé truc toa do c6: moét truc la truc tan sé (log) con truc
kia la truc gici han (tuyén tinh, dB)

4.2 Hé 50 dm luong phdt va hé so dm luong thu (SLR va RLR)
4.2.1 Hé s¢ am luong phdt (SLR)

Yéu cau: He so khuéch dai dién - thanh theo huéng phat phai dugc di€u chinh
dudi dang hé s6 am luong bang hep tinh theo muc B.2.1 (tinh trén dai tan tir 200
dén 4000 Hz). Khi do theo cdch nay, hé s6 am luong phat (SLR) phai bang +8 dB
(phtu hop v6i Khuyén nghi P.310 [2]).

Dung sai cho phép 1a + 3 dB.
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Chui y: Piém qud tdi ciia dm thanh bdng réng duoc dinh ra bang +9 dBmo0.
Phép do: nhu trong muc A.4.2.1, Phu luc A.

4.2.2 Hé s6 édm luong thu (RLR)

Yéu cau: Hé so khuéch dai dién - thanh theo hudng thu phai duoc diéu chinh
dudi dang hé s6 am luong bang hep tinh theo muc B.2.2 (tinh trén dai tan tir 200
dén 4000 Hz). Khi do theo cach nay, hé s6 am lugng thu (RLR) phai bang +7 dB.

Dung sai cho phép 1a + 3 dB.

Chii y: Thong so nay riit ra tir RLR = 2 dB qui dinh trong Khuyén nghi P.310 [2],
cong thém 3 dB suy hao ciia hé so khuéch dai dm liuong do chuyén tix bing hep sang
bdng rong, va cong thém 2 dB suy hao dm luong gdy ra bdi tai gid kiéu 3.2 qui dinh
trong Khuyén nghi P.57 [4].

Phép do: nhu trong muc A.4.2.2, Phu luc A.

4.3 Trdac am
4.3.1 Trdc am phia nguoi néi

Yéu cau: Gia tri danh dinh ctia hé s6 che tric am (STMR) phai bang 13 dB
khi hiéu chinh theo cac gia tri SLR va RLR danh dinh nhu qui dinh trong cdc muc
4.2.1 va muc 4.2.2. Néu thiét bi ¢6 chic niang diéu chinh am lugng thu thi yéu cau
nay ap dung tai mic dat am lugng sao cho gia tri RLR gan gia tri RLR danh dinh
qui dinh trong muc 4.2.2 nhat.

Dung sai cho phép la -5 dB/+10 dB.

Phép do: nhu trong muc A.4.3.1, Phu luc A.

4.3.2 Méo trdac am

Yéu cau: Ti s6 tin hiéu trén méo hai bac ba gay ra do trdc am phai 16n hon
20 dB. Néu thiét bi c6 chiic nang di€u chinh am Iuong thi yéu cau nay dp dung tai
muc dat am lugng sao cho gid tri RLR gan gia tri RLR danh dinh qui dinh trong
muc 4.2.2 nhat.

Phép do: nhu trong muc A.4.3.2, Phu luc A.

4.4 Cadc ddc tinh suy hao hoi dm
4.4.1Suy hao ghép thiét bi co trong s6 (TCLw)
Yeéu cau: Vdi t6 hop treo trong khong gian tu do, gid tri cia TCLw phai bang

t6i thi€u 35 dB khi hiéu chinh theo céc gid tri SLR va RLR danh dinh nhu qui dinh
trong cdc muc 4.2.1 va muc 4.2.2. Néu thiét bi ¢ chiic nang diéu chinh am luong

10
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thi yéu cau nay dp dung tai mic dat am luong sao cho gia tri RLR géan gia tri RLR
danh dinh qui dinh trong muc 4.2.2 nhat.
Phép do: nhu trong muc A.4.4.1, Phu luc A.

4.4.2 Tinh én dinh suy hao

Yéu cau: Véi t6 hop nim trén mot mat phang clng sao cho 6ng ndi va ong
nghe p xudng mat phiang dé, suy hao tir diu vao s6 t6i dau ra s6 toi thiéu phai
bing 6 dB tai tat ca cdc tan s6 trong dai tan tir 100 Hz dén 8 kHz va tai tat ca cac
mutc diat am luogng thu néu thiét bi ¢6 chic nang diéu chinh am lugng thu.

Phép do: nhu trong muc A.4.4.2, Phu luc A.

4.5 Méo

4.5.1 Méo phat

Yeéu cau: Méo theo huéng phat phai dugc do duéi dang méo tong (méo hai va
méo luong tr) sinh ra khi 4p lan luot cac am tan s6 200 Hz, 1 kHz va 6 kHz vao.
Cac gi6i han duoc cho trong Bang 3.

Phép do: nhu trong muc A.4.5.1, Phu luc A.

Bdang 3: Cdc gioi han méo phdit

X i Gidi han ti sé tin hiéu trén méo, dB
Muc vao so véi ARL, dB - :
200 Hz 1 kHz 6 kHz
+18 = -20 29,0 35,0 29,0
-30 25,0 26,5 25,0
-46 11,0 12,5 11,0

Chu y 1: Cac gidi han nay chi ap dung cho dén murc ap suét &m cuc dai ma miéng
gid co thé tao ra (+10 dBPa)

Chu y 2: Céac gi6i han t/ s6 tin hiéu trén méo téng cla cac mufc phat trung gian ndm
trén cac duong thang vach ra gitra céac gia tri da cho trén thang do tuyén tinh (murc
phét theo don vi dB) - tuyén tinh (tf s6 céng suét theo don vi dB)

4.5.2 Méo thu

Yéu cau: Méo theo huéng thu phai duge do du6i dang méo téng (méo hai va

méo luong tr) sinh ra khi ap lan luot cac am tan s6 200 Hz, 1 kHz va 6 kHz vao.
Céc gi6i han dugc cho trong Bang 4. Néu thiét bi cé chic niang di€éu chinh am
luong thi yéu cau nay ap dung tai mic dat am lugng sao cho gia tri RLR gan gia tri
RLR danh dinh qui dinh trong muc 4.2.2 nhat.

Phép do: nhu trong muc A.2.5.2, Phu luc A.

11
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Bdng 4: Cdc gioi han méo thu

L Gigi han ti s6 tin hiéu trén méo, dB
Mtrc thu tai giao dién s6, dBm0
200 Hz 1 kHz 6 kHz
.8+-30 29,0 35,0 29,0
-40 25,0 26,5 25,0
-56 11,0 12,5 11,0

Chu y: Céc gidi han ti s6 tin hiéu trén méo téng cla cac murc thu trung gian nam trén
cac duong thdng vach ra giita cac gia tri da cho trén thang do tuyén tinh (muc thu
theo don vi dB) - tuyén tinh (tf s6 céng suét theo don vi dB)

4.6 Tap am
4.6.1 Tap dm phat
Yeéu cau: Khi tat 6ng noéi (twong duong vGi mifc tap Am xung quanh nho hon

30 dBA), tap am theo hudng phat tai giao dién so phai khong vuot qua -68 dBmO
(trong s A).

Phép do: nhu trong muc A.4.6.1, Phu luc A.
4.6.2 Tap am thu

Yéu cau: Tap am theo huéng thu phai khong vuot quéa -39 dBPa(A). Néu thiét
bi ¢6 chic nang diéu chinh am luong thi yéu ciu nay 4p dung tai mdc dat am luong
sao cho gia tri RLR gan gia tri RLR danh dinh qui dinh trong muc 4.2.2 nhat.

Phép do: nhu trong muc A.4.6.2, Phu luc A.
4.7 Cac tin hiéu ngoai bang
4.7.1 Khd ndng phdn biét cdc tin hiéu vao ngoai bdng

Yéu cau: Miic ra ctia bat ¢ tin s6 4o cling bang nao ng v6i cdc tin hiéu dau
vao ¢ tan soO tir 8 kHz trd 1én phai thdp hon mic ra tng véi tin hiéu dau vao c6 tan
s0 1 kHz t6i thi€u 1a 25 dB.

Phép do: nhu trong muc A.4.7.1, Phu luc A.
4.7.2 Cdc tin hiéu thu gid ngoai bdng

Yéu cau: Mic cta bat ci tin hiéu gia ngoai bang nao phdt sinh do tin hiéu
cung bang c6 mitc bang 0 dBmO phai thap hon t6i thiéu 1a 50 dB tai tin s6 9 kHz va
toi thi€u 1a 60 dB tai tn s6 tir 14 kHz trd 1én khi so sanh v6i mic ra ¢ng véi tin
hiéu vao hinh sin ¢6 mic bang 0 dBmO va tin s6 bang 1 kHz.

Phép do: nhu trong muc A.4.7.2, Phu luc A.

12
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4.8 Tré

Yéu cau: Tré nhém téng cua ca phan phat va phan thu phai nho hon 7 ms.
Can luu y 1a gia tri nay c6 tinh dén do tré 4 ms gan lién v6i bo ma hod/giai ma
G.722 [1].

Phép do: nhu trong muc A.4.8, Phu luc A.

13
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PHU LUC A
(Quy dinh)
PHUONG PHAP PO

A.1 Giéi thiéu

Phu luc nay trinh bay cdc phuong phéap duoc sit dung dé do dic tinh cua cac
TE bang rong st dung t6 hop, d6 1a céc thiét bi ¢6 kha nang phét bang tdn am thanh
xap xi tr 150 dén 7000 Hz, vuot qua bang tan thoai thong thuong 1a tir 300 dén
3400 Hz.

A.2 Dic tinh k¥ thuat cua giao dién dién

Am thanh bang rong dugc thuc hién béi mot so d6 ma hod s6 nhu Khuyén
nghi G.722 [1], va do d6 s& doi hoi mot giao dién thich hop cho viéc do kiém. N6i
chung c6 hai phuong phap danh gid dic tinh truyén dan cua TE s6 bang rong:
phuong phdp truc ti€p va phuong phdp st dung bo ma hod/giai ma chuin. Vé
nguyén 1y thi phuong phép truc ti€p 1a chinh xac nhat, tuy nhién doi khi viéc st
dung phuong phdp ma hod/giai ma chudn ciing c6 nhiéu wu diém. Cho dén nay céc
yéu cau chi tiét doi véi phuong phap truc ti€p van chua cd, vi vy hién nay van st
dung phuong phap do giong nhu do TE s6 bang hep theo Khuyén nghi P.310 [2]
(Hinh A.1).

Prm

> B6 ma Thiét

TE s6 Giao . .
o a hoé/giai bi do

bang dién - o "
R . ma chuan bang

Pe réng sO N R N
«— EE— bang réng rong

Hinh A.1: Cdu hinh do TE s6
A.2.1 Giao dién so

Giao dién noi thi€t bi do v6i thiét bi dau cudi can do phai c6 kha nang cung
cép bdo hiéu va gidm sdt can thiét dé thiét bi diu cudi hoat dong trong tat ca cac
ché do do kiém.

14
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A.2.2 Ddc tinh ky thudt ctia bé md hod/gidi md chudn bdng rong

Bo ma hod/giai ma chuin va cdc bo phan clia n6 phai tuan theo Khuyén nghi
G.722 [1]. Cac phép do phai dugc thuc hién v6i boO ma hod/giai ma hoat dong &
ch&€ do 1.
A.2.3 Giao dién tuong tu

Céc phép do phai dugc thuc hién bang cdch noi thiét bi do v6i cdc di€ém A va
B ctia bo ma hod/giai ma chudn (xem Hinh 2/G.722 [1]). D€ tuong thich véi thiét bi
dién thoai hién tai, phai sir dung giao dién dién can bang 600 Q.

A.2.4 Dinh nghia diém chudn 0 dBr

Chuyén déi A/D: Mot tin hiéu c6 mic bing 0 dBmO phat ra tir mot ngudn
600 Q sé tao ra mot chudi tin hiéu s, mic tuong tu tuong duong ctia né thap hon
9 dB so v6i mitc gidi han cuc dai cia bd ma hod/giai ma.

Chuyén déi D/A: Mot chubi tin hiéu s6 ma mic tuong tu tuong duong clia nd
thap hon 9 dB so v6i mic gidi han cuc dai cua bo ma hod/giai ma s€ tao ra mic 0
dBmO trén két cuoi 600 Q.

A.3 Yéu cau cua phép do dién thanh
A.3.1 Miéng gid va tai gid

Diém chuin miéng (MRP) va di€ém chudn tai (ERP) sir dung trong cdc phép
do dién thanh bang rong dugc dinh nghia trong Phu luc A/P.64 [5].

Trong cac phép do chi tiéu phat bang rong phai st dung miéng gia qui dinh
trong Khuyén nghi P.51 [3].

Chii y: Néu sir dung miéng gid Briiel & Kjaer kiéu 4227 thi khuyén nghi nén
sut dung tdm boc hinh tron.

Khuyén nghi nén str dung tai gia kiéu 3.2 nhu mo ta trong Khuyén nghi P.57 [4]
dé thuc hién cdc phép do chi tiéu thu ctia t6 hop. Phai sir dung loai ¢ do ro thap.

Néu hinh dang cua t6 hop khong cho phép sur dung tai gia kiéu 3.2 thi c6 thé
st dung tai gia kiéu 3.3 hoac 3.4. Luc tdc dung Ién tai gia phai 1a luc qui dinh trong
Khuyén nghi P.57 [4].

Miic 4p sudt am phai dugc qui chuyén t6i ERP sir dung cdc hé s6 hiéu chinh
cho trong cac Bang 2a/P.57 va 2b/P.57.

A.3.2 Cdc tin hiéu kich thich

No6i chung khi do kiém nén sir dung tin hiéu kich thich giong nhu ti€ng noi,

nhung chi ¥ ring tin hiéu phai c6 chita cdc thanh phan tin s6 du cao dé dat dugc ti
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sO tin hiéu trén tap am thich hop cho cac phép do. Néu st dung tap &m hong thi né
phai giGi han bang tan trong dai tir 100 Hz dén 8 kHz, st dung bo loc bang thong
c6 do doc t6i thiéu 24 dB/octave trong bang chuyén ti€p va suy hao ngoai bang toi
thi€u 25 dB. Khuyén nghi P.501 [13] trinh bay vé viéc lua chon cdc loai tin hiéu
kiém tra khac nhau, bao gém cé céc tin hiéu giong nhu tiéng noi.

Néu thiét bi ¢6 co cau di€u chinh ti€ng vong va tu dong phat hién tap am thi
phai dp dung phuong phdp diéu ché bat/tat (250 ms 'bat" va 150 ms "tat") [6]. Néu
st dung céc tin hiéu diéu ché€ thi cac mic kich thich dugc qui cho thanh phan tin
hiéu "bat". Nguon tin hiéu hén hop (CSS) nhu mo ta trong Khuyén nghi P.501 [13]
hay tap am hong switched Ia cac tin hiéu diéu ché bat/tat.

A.3.3 Po chinh xdc cua cdc phép do va thiét bi do
Do chinh xac cua cac phép do dugc thuc hién bdi cac thi€t bi do phai khong
vuot qua cac gidi han duoc cho trong Bang A. 1.

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

Phép do Do chinh xac

Coéng suét tin hiéu dién +0,2 dB vdi nhitng miic > -50 dBm
10,4 dB v&i nhiing mc < -50 dBm

Ap suat am +0,7 dB

Thdi gian 15 %

Tan sé +0,2 %

Do chinh xac cua cac tin hiéu phat ra tur thiét bi do phai khong vuot qua céac
gi6i han duoc cho trong Bang A.2.

Bdng A.2: D¢ chinh xdc cua cdc tin hiéu

bai luogng Po chinh xac

+3 dB vdi cac tan s6 tir 100 Hz dén 200 Hz

+1 dB vdi cac tan s6 tir 200 Hz dén 8 kHz

+3 dB véi cac tan s6 tir 8 kHz dén 16 kHz

Mc kich thich dién +0,4 dB (Chuy 1)

Tén s6 phat +2 % (Chu y 2)

Cha y 1: Trén toan bd dai tan.

Chu y 2: Khi do cac hé théng I8y méu, nén tranh cac phép do tai cac tan sé bang udc sé clia
téan s6 18y méu. Co6 thé sir dung dung sai +2 % clia tan sé phat d€ ngan ngira van dé nay,
ngoai trir vi tdn sé 8 kHz thi chi’ str dung dung sai -2 %.

M{c &p sudt am tai diém
chudn miéng (MRP)

Cac két qua do phai dugc hiéu chinh véi cac do léch do duoc so vGi mic
danh dinh.
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A.4 Cac phép do kiém dac tinh truyén dan
A.4.1 Do nhay
AA4.1.1 Do nhay phat
Muc dich:
Dé chitng minh tinh phi hop vdi cdc yéu cdu trong muc 4.1.1.
Cau hinh do: nhu trong Hinh A.2.
T6 hop duge gan & LRGP [5] va 6ng nghe duoc 4p vao tai gia [4].

Budng cam | midy khidn Ba rnd hoa
p,= 4.7 dB =4 | dana
. 1 Gimo - . )
—[]:D TESS B F dea 3 | DA
hdigng gid
Dunc o EF 0L
hay phat o mie Fode BS khudch
tin hidu =ia cofran Azi da

Hinh A.2: Cdu hinh do ddc tinh do nhay phdt

Tién hanh do:

Tin hiéu do thir duoc cdp dén MRP nhu mo ta trong Khuyén nghi P.64 [5] véi
miic dp sudt am bang -4,7 dBPa. Do tin hiéu ra tai dau ra ctia bo0 ma hod/giai
ma chuén.

AA4.1.2 Do nhay thu

Muc dich:

Dé chitng minh tinh phi hop vdi cdc yéu cdu trong muc 4.1.2.

Cau hinh do: nhu trong Hinh A.3.

T6 hop dugce gan & LRGP [5] va 6ng nghe duoc 4p vao tai gia [4].
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Hinh A.3: Cdu hinh do ddc tinh do nhay thu

Tién hanh do:

Nguon tin hiéu do thir dugc néi véi ddu vao cua bdo ma hod/giai ma chuin véi
mitc bang -20 dBm0. Céc phép do mic dp suat am tai tai gia phai dugc quy chiéu
vé ERP str dung phuong phdp hiéu chuin qui dinh trong Khuyén nghi P.57 [4].

A.4.2 Hé s6 dm luong phdt va thu (SLR va RLR)

A4.2.1 Hé s6 dm luong phdt

Muc dich:

Dé chitng minh tinh phi hop vdi cdc yéu cdu trong muc 4.2.1.

Cau hinh do: nhu trong Hinh A.2.

Tién hanh do:

Str dung ddp ung do nhay phdt do dugc trong muc A.4.1.1 dé tinh hé s6 am

lugng phat (SLR) theo muc B.2.1, Phu luc B.

A4.2.2 Hé s6 dm luong thu

Muc dich:

Dé chitng minh tinh phit hop vdi cdc yéu cdu trong muc 4.2.2.

Cau hinh do: nhu trong Hinh A.3.

Tién hanh do:

Sir dung dap tng do nhay thu do dugc trong muc A.4.1.2 dé tinh hé s6 am luong
thu (RLR) theo muc B.2.2, Phu luc B. Khong tién hanh hiéu chuén do ro tai (L,).

A.4.3 Cac phép do trac am

D6i v6i cdc phép do tric am, dau vao ctia bo ma hod/giai ma chuin phai duoc

ket cuoi 600 Q.
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A4.3.1 Trdc am phia nguoi néi
Muc dich:
Dé chitng minh tinh phi hop vdi cdc yéu cdu trong muc 4.3.1.
Cau hinh do: nhu trong Hinh A.4.
T6 hop duge gan & LRGP [5] va 6ng nghe duoc 4p vao tai gia [4].

B& khudc | Dwng cu
|: dzi do 0 1
Budng cam By ; B rd hod
Tai gi B'Qufh'a” iqidi ma
TEss |- i3 ©#0 FE 3 | D
— 1 dian [C .
rdidgng gid
|—_|_| G000l
My phat
tin hi&u &in

Hinh A.4: Cdu hinh do dé nhay trdc dm phia nguoi néi

Tién hanh do:

Cédp mot tin hiéu do thir d€n MRP [5]vé6i mic dp suat am bang -4,7 dBPa. Cic
phép do phai duoc thuc hién véi miic am lugng dat & vi tri sao cho gia tri RLR gan
nhat véi gia tri RLR danh dinh qui dinh trong muc 4.2.2.

Cac phép do 4p suat am tai tai gia [4] duoc thuc hién tai cic tdn s6 cach nhau
1/3 octave nhu trong Bang B.2, duoc hiéu chudn theo cdc muc 4p sudt am tai
ERP [5] va sau d6 STMR dugc tinh theo muc B.3. Khong ti€én hanh hiéu chuin do
10 tai (L, ).

A4.3.2 Méo trac am

Muc dich:

Dé chitng minh tinh phi hgp vdi cdc Yéu cau trong muc 4.3.2.

Cau hinh do: nhu trong Hinh A.3.

T6 hop dugce gan & LRGP [5] va 6ng nghe duoc 4p vao tai gia [4].

Tién hanh do:

Mot tin hiéu hinh sin ¢6 muc bang -4,7 dBPa dugc cap dén MRP [5] tai céc
tan s6 200 Hz, 315 Hz, 500 Hz, 1000 Hz va 2000 Hz. Tién hanh do méo hai bac 3
cua tin hiéu am tai tai gia tai ting tan so.
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Cong dai s6 cdc muc ap sudt am do dugc vé6i cac hé so hiéu chuin dudi day
(Bang A.3).

Bdng A.3: Cdc hé sé hiéu chudn

Tén s0, Hz Hé s6 hiéu chuan, dB
200 +1
315 +2
500 +3
1000 +8
2000 -3

Chii y: Gid thiét la cdc phép do duoc thuc hién tai DRP, va cdc két qud do can
phdi duoc qui chudn vé ERP theo cdc hé s6 hiéu chudn trong Bang A.3 do ddc tinh
truyén dan cua o6ng tai.

A.4.4 Cdc phép do suy hao duong truyén tiéng vong
A.4.4.1 Suy hao ghép thiét bi

Muc dich:

Dé chitng minh tinh phi hop vdi cdc Yéu cau trong muc 4.4.1.

Cau hinh do: nhu trong Hinh A.5.
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Hinh A.5: Cdu hinh do suy hao ghép thiét bi

Tién hanh do:

T6 hop duoc treo tu do trong khong khi sao cho khong 1am anh hudng dén
ghép noi co khi von c6 cua t6 hop (xem Hinh A.6).

Khong gian do kiém phai thuc su 1a trudng tu do (khong phan xa am) cho dén
tdn sO thap nhat 12 100 Hz, va t6 hop do kiém phai nim hoan toan trong trudng tu
do. Diéu kién nay c6 thé dugc ddp uing khi khoang cdch phan xa am 16n hon 50 cm.
Miic tap 4m xung quanh phai nho hon -64 dBPa(A).
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TE

Hinh A.6: Vi tri ciia t6 hop cdn do kiém

Tién hanh do:

Do suy hao tir ddu vao t6i ddu ra ctia bd ma hod/gidi ma chuén tai cc tn so
cach nhau 1/12 octave nam trong khoang tir 100 Hz dén 8 kHz. Tin hiéu dau vao &
muc 0 dBmO. Suy hao ghép thiét bi ¢6 trong s6 (TCLw) dugc tinh trén toan dai tan
tr 100 Hz dén 8 kHz theo muc B.4, Phu luc B.

A.4.4.2 Tinh én dinh suy hao

Muc dich:

Dé chitng minh tinh phi hgp vdi cdc Yéu cau trong muc 4.4.2.

Cau hinh do:

a) T6 hop v6i mach truyén dan duoc kich hoat hoan toan phai dugc dat trén
mot trong 3 mat phang, 3 mat phang nay phai nhin, ciing va truc giao véi nhau tao
thanh mot géc. Mdi mat phang cé kich thuée 0,5 m x 0,5 m. Trén mat phang dat t3
hop vach mot dudng chéo di qua dinh cta goc, trén dé danh ddu mot diém chuan
cach dinh géc tao béi 3 mat phang mot doan bang 250 mm nhu trong Hinh A.7.

b) T6 hop phai duoc dat 1én mat phang trén theo cich nhu sau:

- Ong néi va 6ng nghe tip xudng mit phing;

- T6 hop dugc dat dong truc v6i dudng chéo sao cho ong nghe dit gan phia
dinh clia géc tao bdi 3 mat phang;

- DAu cia t6 hgp trung vé6i diém chudn nhu trong Hinh A.7.
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Hinh A.7: Vi tri ddt t6 hop trong phép do tinh on dinh suy hao
Tién hanh do:

Vé6i tin hiéu dau vao 0 dBmO, suy hao tir dau vao dén dau ra cia bd ma
hod/giai ma chuin duoc do tai cac tdn s6 cdch nhau 1/12 octave trong dai tin tir
100 Hz dén 8 kHz.

A.4.5 Méo

A.4.5.1 Méo huong phat

Muc dich:

Dé ching minh tinh phit hop véi cdc yéu cau trong muc 4.5.1.

Cau hinh do:

T6 hop duge gan & LRGP [5] va 6ng nghe duoc 4p vao tai gia [4].

Tién hanh do:

Mot tin hiéu hinh sin tai tin s6 do kiém duoc cap cho MRP. Mitic cua tin hiéu
nay duoc diéu chinh cho dén khi tin hiéu d4u ra ctia bo ma hoé/giai ma chuén c6

miic bing -10 dBm0. Miic am tai MRP [5] nay duoc dinh nghia 1a mic chuidn am
(ARL).

Tin hiéu do thir dugc cap & cac miuc: -46, -40, -35, -30, -24, -17, -10, -5, 0, 5,
10, 15, 18 dB so v6i ARL, v6i mitic 4p sudt am tai miéng gia khong vugt qua
+6 dBPa.
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Tién hanh do ti s6 cong sudt tin hiéu trén méo tong tai ddu ra ctia bo ma
hod/giai ma chudn.
A.4.5.2 Méo huong thu

Muc dich:

Dé ching minh tinh phit hop véi cdc yéu cau trong muc 4.5.2.

Cau hinh do:

T6 hop duge gan & LRGP [5] va 6ng nghe duoc 4p vao tai gia [4].

Tién hanh do:

Mot tin hiéu hinh sin tai tdn s6 do kiém dugc cdp cho ddu vao cia bo ma
hod/giai ma chudn tai cdc muc sau: -56, -50, -45, -40, -34, -30, -27, -20, -15, -10,
-5, 0, 5, 8 dBmO.

Do ti s6 cong sudt tin hiéu trén méo tong tai tin s6 1 kHz sau d6 cong thém
6 dB.

Chii y: Phép do nay duogc thuc hién tai DRP va cdc két qud do can duoc quy
chiéu vé ERP, viéc quy chiéu nay cdan hiéu chudn 6 dB do ddc tinh truyén ddn ciia
ong tai.

A.4.6 Tap am

A.4.6.1 Tap dm huong phat

Muc dich:

Dé ching minh tinh phit hop véi cdc yéu cau trong muc 4.6.1.

Cau hinh do:

T6 hop duge gan & LRGP [5] va 6ng nghe duoc 4p vao tai gia [4].

Tién hanh do:

Trong di€u kién moi trudong finh (tap &m xung quanh nhd hon -64 dBPa(A),
ti€n hanh do miic tap am tai ddu ra ctia bo ma hoé/giai ma chuin bing thiét bi do
c6 trong s6 A theo IEC 60651 [8].

A4.6.2 Tap dm huong thu

Muc dich:

Dé chiing minh tinh phit hop véi cdc yéu cau trong muc 4.6.2.

Cau hinh do:

T6 hop dugce gan & LRGP [5] va 6ng nghe duoc 4p vao tai gia [4].
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Tién hanh do:

Dau vao clia bo ma hod/giai ma chuan dugc két cusi 600 Q. Tién hanh do phé
tap Am & tai gia tai cdc tAn sO cdch nhau 1/3 octave va cdc hé s6 hiéu chuén trong
Bang 2a/P.57 [4] duoc st dung dé quy chuin vé ERP. Sau d6 tinh todn mtc tap am
c6 trong so A tai ERP.

A.4.7 Cac tin hiéu ngoai bdang
A.4.7.1 Phdn biét voi cac tin hiéu ngoai bang

Muc dich:

Dé chitng minh tinh phi hop vdi cdc yéu cdu trong muc 4.7.1.

Cau hinh do:

T6 hop duge gan & LRGP [5] va 6ng nghe duoc 4p vao tai gia [4].

Tién hanh do:

Mot tin hiéu chudn tin s6 1 kHz dugc cdp cho MRP vé6i mic ap suat am béang
-4,7 dBPa nhu mo ta trong Khuyén nghi P.64 [5]. Ti€n hanh do mic cua tin hiéu
dau ra bo ma hoa/giai ma chuén.

T6 hop duoc dat trong trudng tu do khi phdt tin hiéu tan s6 8 kHz, 9 kHz,
10 kHz, 12 kHz, 13 kHz va 15 kHz.

Trudong phit phai twong tu mot séng am phang, song song v46i mat phang
chudn tai v6i huéng truyén lan vé phia 6ng néi cta t6 hop.

Tin hiéu dau vao 6ng néi duoc do bang ong ndi thir nghiém da duoc hiéu
chudn (dudng kinh < 3,2 mm) dat gan tam cua cong vao am cua t6 hop khi t6 hop
dat & vi tri LRGP [5].

Mic cua cdc tin hiéu ngoai bang bang -4,7 dBPa, dugc do bang 6ng ndi thir
nghiém. Muc cta tan s6 anh dugc do tai giao dién dau ra ctia bd ma hoa/giai
ma chuén.

A.4.7.2 Cdc tin hiéu thu gid ngoai bdng

Muc dich:

Dé chitng minh tinh phi hop vdi cdc yéu cdu trong muc 4.7.2.

Cau hinh do:

T6 hop duge gan & LRGP [5] va 6ng nghe duoc 4p vao tai gia [4].

Tién hanh do:

Véi céc tin hiéu dau vao & tan s6 200, 350, 500 va 1000, 2000, 3500, 5000 va
7000 Hz c6 miic 0 dBmO dugc cap cho cong vao clia bo ma hoa/gidi ma chudn, tién
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hanh do muc cua cac tin hiéu tan s6 anh gia ngoai bang & cac tan s6 chon lua dudi
16 kHz tai tai gia va két qua do duoc hiéu chuin vé ERP [5].

Céc hé so hiéu chudn cho mic 4p sudt am tai ERP [5] trong dai tdn 8 kHz va
16 kHz duoc cho trong Bang A .4.

Bdng A4: Cdc hé so hiéu chudn

Tén s0, kHz Hé s6 hiéu chuan, dB
9,0 14,0
9,5 21,0
10,0 18,0
10,7 14,0
11,3 13,0
12,0 11,0
12,7 5,0
13,5 2,0
14,3 4,0
15,1 0,0
16,0 -2,0
A.4.8 Cdc phép do tré
Muc dich:
Dé chiing minh tinh phit hop véi cic yéu cau trong muc 4.8.
Cau hinh do:

Nhu Hinh A.8. T6 hop dugc gian & LRGP [5] va 6ng nghe duoc dp vao tai gia [4].

Thigt bi phan tch g4z dng tan sd
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Giao dién
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Hinh A.8: Cdu hinh do tré
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Tién hanh do:

Tré nhém theo hudng phat va huéng thu phai duoc do mot cach riéng biét tur
MRP [5] dén giao dién so va tir giao dién s6 dén ERP [5] .

Tré nhom phai duge do cho hudng phat (D,) va hudng thu (D,) nhu Hinh A.8.

Miic am vao phai la ARL, nhu duge dinh nghia trong muc 3.1.

Tré nhom tai mdi gia tri tdn s6 danh dinh (f,) dugc ridt ra tir phép do do dich
pha tai cdc tan s tuong tng f, va f, nhu trong Bang A.S.

Bdng A.5: Cdc tdn so sit dung trong phép do tré

fy, Hz f,, Hz f,, Hz
1000 990 1010
6000 5990 6010

Tai moéi gia tri tan so f,,, phép do tré dugc ti€n hanh theo cac budc sau:

Phat tan so f, tir may phan tich dap tng tan so;
Do do dich pha p, (d9) gitta CH1 va CH2;
Phat tan so f, tir may phan tich dap tng tan so;
Do do dich pha p, (d0) gitta CH1 va CH2;
Tinh tré nhom tai tan s6 f,, theo cong thuc:

:_1000( 2 _pl) (ms>

360(f, - f,)

Tinh tré nhém trung binh tuyét d6i cua D Gng vé6i hai gia tri tan so f,.

Cac gia tri pha p, va p, do dugc phai dugc coi nhu cac gia tri goc. Khi st dung
cong thifc ndy, tré nhom tai cac tdn s6 dac biét c6 thé am. Can phai luu § khong
nham 14n hién tugng nay vdi hién twong xay ra khi do dich pha vuot qua vi tri 0°
hoic boi s6 ctia 360°.

Tré nhém do miéng gia tao ra phai duoc do bang cdch dit 6ng ndi cua tai gia
tai vi tri MRP [5]. Tré nhém cua céc thi€t bi do kiém ciing phai duoc x4c dinh. Céc
gid tri tré nay rat can dé hiéu chuin két qua do.

Tré nhém dugce tinh theo cong thic:

D=D,+D, - Dg

Trong d6 Dy, 1a tré nhém cta thiét bi do.
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PHU LUC B
(Quy dinh)
PHUGNG 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,; =20log,, Y dBV/Pa

trong doé: V; la dién ap do duogc trén két cudi 600 Q;
p,, 12 4p suat 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 [4] duoc tinh theo cong thic:

_ P.
S,. =20log,, VL, dBPa/V
trong do: p, 12 dp sudt am do duoc tai diém chudn tai;

Y E,la mot nia stic dién dong tai nguon tré khang 600 Q.

B.2 Hé s6 am luong phat va hé so6 am luwong thu (SLR va RLR)

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

1 e
SR = —V1og,, $100m6iW) gp
m i=4

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

i Tan sd f, Hz W, W,

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 Hé s6 dm luong thu (RLR)
Hé s6 am luong thu duoc tinh theo cong thiic:

1 .
RLR = ——Olog10 $10%m6-%0) (§B)
m i=4

trong d6: m 1a hiang s6, m = 0,175;
W._. 1a trong s6 thu tai tan so f,, cho trong bang B.1;
S, 12 do nhay thu tai tin s6 f,, S, =S, (f,).
B.3 Hé 56 che trdc am (STMR)

He s6 che traic am (STMR) duoc tinh theo cong thiic:

20 O,Im(si—WMSi )

STMR:—Elog10 >10 dB
m i=1

trong d6: m 1a hiang s6, m = 0,225;
W,s, 12 trong s6 tai tan so6 f,, cho trong Bang B.2;
S, 12 do nhay tric am tai tins6 f,, S, =S, . (f,).

Bdng B.2: Trong s W, sit dung dé tinh STMR

i Tan sé f, Hz Wys,
100 110,4
2 125 107,7
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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

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

=20log,, 2= dB

m

S

meST

trong d6: p,_ 12 dp suat am tai diém chudn miéng;
p. 12 dp suéit am do dugc tai diém chuén tai véi t6 hgp dugc dat tai

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

B.4 Suy hao ghép thiét bi co6 trong sé
Néu suy hao dudng truyén tiéng vong & dang biéu do (hay s6 lieu do phu hop),
suy hao tiéng vong c6 thé tinh todn theo nguyén tic sau:
- Chia dai tan (300 dén 3400 Hz) thanh N dai con vGi do rong dai tan (tinh
theo thang logarit) nhu nhau;

- Poc suy hao tai N+1 tan sO (vi tri bién ctia N dai tan), tinh ti s6 coOng sudt
dau ra trén cong suidt dau vao A, tir suy hao L, tai tan so f; theo cong thic:
Ai — 10—Li/10 .

- Tinh suy hao ghép thiét bi theo cong thiic:

TCLw = _101og]0[§(%+A2 +A; +K+ Ay +%ﬂ (dB)
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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 chuin ciing véi cic diéu khoan
tuong tng tham chiéu tur cac tai liéu P.64 [5], P.79 [7], G.122 [9], P.311 [14] cta
ITU-T va I-ETS 300 245-5 [15] ctia ETSI.

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

Piéu e ) DPiéu khoan tham chiéu tuong ting
, Tén diéu khoan
khoan P.311 [14] I-ETS 300 245-5 [15]
Yéu cau ky thuat
4.1 D6 nhay 42va5.2 5.4.2
4.2 Hé s6 am lugng phat va hé s6 am lugng thu | 4.1 va 5.1 54.3
(SLR va RLR)
4.3 Trac am 6.1va6.2 544
4.4 Céc dac tinh suy hao héi am 7.1var.2 5.4.5
4.5 Méo 44vab54 5.4.6
4.6 Tap &m 43vab.3 54.8
4.7 Céc tin hiéu ngoai bang 45vab.5 5.4.7
4.8 Tré 8 5.4.10
Phuong phap do
A1 Giéi thiéu A1
A.2 Dac tinh ky thuat clia giao dién dién A.2 A14.2
A3 Yéu cau clia phép do dién thanh A3 A141vaA15
A4.1 D6 nhay A42vaA5.2 A.2.1
A4.2 Hé s6 am lugng phat va thu (SLR va RLR) A4.1vaAb5.1 A2.2
A4.3 Cac phép do trac am A6 A23
A4d4 Céc phép do suy hao dudng truyén tiéng vong | A.7 A24
A.4.5 Méo Ad44vaAb54 A25
A.4.6 Tap am A43vaAb3 A27
A4.7 Céc tin hiéu ngoai bang A45vaAb.5 A.2.6
A48 Cac phép do tré A8 A29
Phuong phap tinh
B.1 Do nhay 8, 9 (P.64 [5])
B.2 Hé sé am luong phat va hé sd am luong thu | 3 (P.79 [7])
(SLR va RLR)
B.3 Hé sé che trdc am (STMR) 4 (P.79[7]) va 10 (P.64 [5])
B.4 Suy hao ghép thiét bi c6 trong s6 B.4 (G.122 [9))
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FOREWORD

The technical standard TCN 68 - 213: 2002 is based on Recommendation P.311 of
Telecommunication standardization sector of ITU (ITU-T), with references to ITU-T
Recommendations P.310, P.64, P.79, G.122. Compared with ITU-T Recommendation
P.311, this standard is different in terms of content arrangement and presentation. The
contents of this standard is arranged and presented in a way, which is in compliant with
the common form for standard presentation issued by the Ministry of Posts and
Telematics (MPT). This makes easier the use of this standard in equipment measurement
and approval.

The technical standard TCN 68 - 213: 2002 is drafted by Research Institute of Post
and Telecommunications 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 Posts and Telematics dated 18/12/2002.

The technical standard TCN 68 - 213: 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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WIDEBAND (150 + 7000 Hz) DIGITAL HANDSET
TERMINAL EQUIPMENT CONNECTING TO
INTEGRATED SERVICES DIGITAL NETWORK (ISDN)

ELECTRO-ACOUSTIC REQUIREMENTS

(Issued together with Decision No 29/2002/QD-BBCVT of December 18, 2002
of the Minister of Posts and Telematics)

1. Scope
This technical standard provides electro-acoustic requirements and test

methods for wideband (150 + 7000 Hz) digital handset terminal equipment
supporting the voice telephony service, using “Waveform” encoding according to
Recommendation G.722 [1] (64 kbit/s) and connecting to Integrated Services
Digital Network (ISDN).

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] CCITT Recommendation G.722 (1988), 7 kHz audio coding within
64 kbit/s.

[2] ITU-T Recommendation P.310 (1996), Transmission characteristics
for telephone band (300 + 3400 Hz) digital telephones.

[3] ITU-T Recommendation P.51 (1996), Artificial mouth.

[4] ITU-T Recommendation P.57 (1996), Artificial ears.

[5] ITU-T Recommendation P.64 (1999), Determination of
sensitivity/frequency characteristics of local telephone systems.

[6] ITU-T Recommendation P.340 (1996), Transmission characteristics
of handsfree telephones.
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[7] ITU-T Recommendation P.79 (1993), Calculation of loudness
ratings for telephone sets.

[8] IEC Publication 60651 (1979), Sound level meters.

[9] ITU-T Recommendation G.122 (1993), Influence of national systems
on stability and talker echo in international connections.

[10] CCITT Recommendation G.711 (1988), Pulse Code Modulation
(PCM) of voice frequencies.

[11] CCITT Recommendation G.726 (1990), 40,32,24,16 kbit/s
Adaptative Differential Pulse Code Modulation (ADPCM ).

[12] ITU-T Recommendation P.10 (1993), Vocabulary of terms on
telephone transmission quality and telephone sets.

[13] ITU-T Recommendation P.501 (1996), Test signals for use in
telephonometry.

[14] ITU-T Recommendation P.311 (1998), Transmission characteristics
for wideband (150 + 7000 Hz) digital handset telephones.

[15] ETSI I-ETS 300 245-5 (1995), Integrated Services Digital Network
(ISDN); Technical characteristics for telephony terminals; Part 5:
Wideband
(7 kHz) handset telephony.

3. Definitions and abbreviations

3.1 Definitions
For the purposes of this technical standard, the following definitions apply:

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.

Acoustic Reference Level (ARL): Defined as the acoustic level at MRP which
results in a -10 dBmO output at the digital interface.

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.
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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.

3.2 Abbreviations

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

ARL Acoustic Reference Level

CSS Composite Source Signal

DRP Eardrum Reference Point

ERP Ear Reference Point

ETSI European Telecommunications Standards Institute

ISDN Integrated Services Digital Network

ITU International Telecommunications Union

LRGP Loudness Rating Guard Ring Position

LSTR  Listener Sidetone Rating

MRP Mouth Reference Point

RLR Receiving Loudness Rating

SLR Sending Loudness Rating

STMR  Sidetone Masking Rating

TCL Terminal Coupling Loss

TCLw  Weighted Terminal Coupling Loss

TE Terminal Equipment

4. Speech performance characteristics

4.1 Sensitivity/frequency response

4.1.1 Sending

Requirement: The sending sensitivity/frequency characteristic shall fall
between the upper and lower limits given in Table 1 and shown in Figure 1. All
sensitivities are in dB on an arbitrary scale.
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Test: Compliance shall be checked by the test described in annex A,
subclause A.4.1.1.

Table 1: Sending sensitivity/frequency mask

Frequency, Hz Upper limit, dB Lower limit, dB

100 4 -0

125 4 -7

200 4 -4

1000 4 -4

5000 (note) -4

6300 9 -7

8000 9 -0
Note: The limits for intermediate frequencies lie on a straight line
drawn between the given values on a logarithmic (frequency) - linear
(dB) scale.

Response (dB)

15 : :
120 1300 10000

Freqrency {Hz)
Figure 1: Sending sensitivity/frequency limits

4.1.2 Receiving

Requirement: The receiving sensitivity/frequency characteristics shall fall
between the upper and lower limits given in Table 2, and shown in Figure 2. All
sensitivities are in dB on an arbitrary scale.

Note: It is recognized that it may be difficult for terminal equipment equipped
with receivers designed according to the current technology to meet the
recommended requirement, and still comply with the recommended TCLw limit.

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.1.2.
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Response (dB)
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100 1000 10000
Frequency (Hz)
Figure 2: Receiving sensitivity/frequency limits

Table 2: Receiving sensitivity/frequency mask

Frequency, Hz Upper limit, dB Lower limit, dB

100 4 -0

160 4 -7

200 4 -4

1000 4 -4

5000 4 -4

6300 4 -7

8000 4 -0
Note: The limits for intermediate frequencies lie on straight
lines drawn between the given values on a logarithmic
(frequency) - linear (dB) scale.

4.2 Sending and Receiving Loudness Ratings (SLR and RLR)
4.2.1 Sending Loudness Rating (SLR)

Requirement: The electro-acoustic gain in the sending direction should be
adjusted in terms of a narrow-band loudness rating calculated according to
subclause B.2.1 (calculated over the range 200 to 4000 Hz). When measured in this

manner, the Sending Loudness Rating (SLR) shall be +8 dB (consistent with
Recommendation P.310 [2]).

A manufacturing tolerance of 3 dB is allowed.

Note: The overload point for wideband audio is defined as +9 dBm0.
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Test: Compliance shall be checked by the test described in annex A,
subclause A.4.2.1.

4.2.2 Receiving Loudness Rating (RLR)

Requirement: The electro-acoustic gain in the receiving direction should be
adjusted in terms of a narrow-band loudness rating calculated according to
subclause B.2.2 (calculated over the range 200 to 4000 Hz). When measured this

way, the Receiving Loudness Rating (RLR) shall be +7 dB.
A manufacturing tolerance of 3 dB is allowed.

Note: This is derived from the RLR of +2 dB specified in Recommendation
P.310 [2], with 3 dB loss added to account for the effective loudness gain going from
narrow-band to wideband, and a further 2 dB loss to account for the loudness loss
introduced by the Type 3.2 artificial ear specified in Recommendation P.57 [4].

If a receiving volume control is provided, the above requirement is taken to
apply at the nominal volume level.

Note: The overload point for wideband audio is defined as +9 dBm0.

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.2.2.

4.3 Sidetone

4.3.1 Talker sidetone

Requirement: The nominal value of Sidetone Masking Rating (STMR) shall
be 13 dB when corrected to the nominal values of SLR and RLR as specified in
4.2.1 and 4.2.2, respectively. If a receiving volume control is provided, the
requirement applies at a setting as close as possible to the nominal value of RLR as
specified in 4.2.2.

A manufacturing tolerance of -5 dB/+10 dB is allowed.

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.3.1.

4.3.2 Sidetone distortion

Requirement: The signal to third harmonic distortion ratio generated by the
sidetone path shall be greater than 20 dB. If a receiving volume control is provided,
the requirement applies at a setting as close as possible to the nominal value of
RLR as specified in 4.2.2.
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Test: Compliance shall be checked by the test described in annex A,
subclause A.4.3.2.

4.4 Echo path loss characteristics

4.4.1 Weighted Terminal Coupling Loss (TCLw)

Requirement: With the handset suspended in the free air, the value of TCLw
shall be at least 35 dB when corrected to the nominal values of SLR and RLR as
specified in 4.2.1 and 4.2.2, respectively. If a receiving volume control is provided,
the requirement applies at a setting as close as possible to the nominal value of
RLR as specified in 4.2.2.

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.4.1.
4.4.2 Stability loss

Requirement: With the handset lying on a hard surface with the transducers
facing that surface, the attenuation from digital input to digital output shall be at
least 6 dB at all frequencies in the range 100 Hz to 8 kHz and at all settings of the
receiving volume control, if provided.

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.4.2.

4.5 Distortion

4.5.1 Sending distortion

Requirement: The distortion in the sending direction shall be measured in
terms of the total distortion (harmonic and quantizing) arising from the application
of 200 Hz, 1 kHz and 6 kHz tones applied separately. The limits shall be as shown
in Table 3.

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.5.1.

Table 3: Sending distortion limits

Input level, dB relative Signal-to-distortion ratio limit, dB
to ARL 200 Hz 1 kHz 6 kHz
+18 to -20 29.0 35.0 29.0
-30 25.0 26.5 25.0
-46 11.0 12.5 11.0
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Note 1: These limits only apply up to the maximum sound pressure level which can be
produced by the artificial mouth (+10 dBPa).

Note 2: The limits for signal-to-total distortion ratio for intermediate sending levels lie on
straight lines drawn between the given values on a linear (dB sending level) - linear (dB
ratio) scale.

4.5.2 Receiving distortion

Requirement: The distortion in the receiving direction shall be measured in
terms of the total distortion (harmonic and quantizing) arising from the application
of 200 Hz, 1 kHz and 6 kHz tones applied separately. The limits shall be as shown
in Table 4. If a receiving volume control is provided, the requirements apply at a
setting as close as possible to the nominal value of RLR as specified in 4.2.2.

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.5.2.

Table 4: Receiving distortion limits

Receiving level at the Signal-to-distortion ratio limit, dB
digital interface, dBm0 200 Hz 1 kHz 6 kHz
.+81t0-30 29,0 35,0 29,0

-40 25,0 26,5 25,0

-56 11,0 12,5 11,0

Note: The limits for signal-to-total distortion ratio for intermediate receiving
levels lie on straight lines drawn between the given values on a linear (dB
receiving level) - linear (dB ratio) scale.

4.6 Noise

4.6.1 Sending noise

Requirement: With the microphone muted acoustically (equivalent to an
ambient noise level of < 30 dBA), the noise in the sending direction at the digital
interface shall not exceed -68 dBmO (A-weighted).

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.6.1.

4.6.2 Receiving noise

Requirement: The noise in the receiving direction shall not exceed
-59 dBPa(A). If a receiving volume control is provided, the requirement applies at a
setting as close as possible to the nominal value of RLR as specified in 4.2.2.

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.6.2.
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4.7 Out-of-band signals

4.7.1 Discrimination against out-of-band input signals

Requirement: The level of any in-band image frequencies at the output
resulting from application of input signals at 8 kHz and above shall be attenuated
by at least 25 dB compared to the output level of a 1 kHz input signal.

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.7.1.

4.7.2 Spurious out-of-band receiving signals

Requirement: The level of any spurious out-of-band signals arising from
application of in-band signals at a level of 0 dBmO shall be attenuated by at least
50 dB at 9 kHz and by at least 60 dB at 14 kHz and above relative to the output
level of a 1 kHz sine wave applied at an input of 0 dBmO.

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.7.2.

4.8 Delay

Requirement: The total audio group delay of the sending and receiving parts

shall be less than 7 ms. Note that this value allows for the 4 ms delay inherent in
G.722 codec [1].

Test: Compliance shall be checked by the test described in annex A,
subclause A.4.8.
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ANNEX A
(Normative)
OBJECTIVE MEASUREMENT METHODS FOR TESTING

A.1 Introduction

This annex describes methods which may be used to measure the performance
of wideband handset terminal equipment, that is, terminal equipment capable of
transmitting an audio bandwidth extending beyond the conventional telephony
bandwidth of 300 to 3400 Hz, to a bandwidth of approximately 150 to 7000 Hz.

A.2 Electrical interface specifications

Wideband audio will be implemented by a digital encoding scheme such as
Recommendation G.722 [1], and will therefore require a suitable interface for test
purposes. In general, there are two approaches for evaluating the transmission
performance of a wideband digital terminal equipment: the direct approach and the
reference codec approach. The direct approach is in principle the most accurate
although the use of the reference codec approach may sometimes be advantageous.
Detailed requirements for the direct approach are not yet available, so for the time
being the same approach may be followed as for making measurements on narrow-
band digital terminal equipment according to Recommendation P.310 [2], (see
Figure A.1).

Pm
| Wideband .
Wideband Digital evan Wideband
diaital TE interface reference measuring
Pe lgita codec equipment
-

Figure A.l: Digital terminal equipment test arrangement

A.2.1 Digital interface

The interface of the test equipment connected to the terminal under test shall
be capable of providing the signalling and supervision necessary for the terminal to
be working in all test modes.
A.2.2 Wideband reference codec specification

The reference codec and its audio parts shall comply with Recommendation
G.722 [1]. Tests shall be carried out with the codec operating in Mode 1.
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A.2.3 Analogue interface

Measurements shall be carried out by connecting the measurement
instrumentation to the test points A and B of the reference codec (see Figure
2/G.722 [1]). For compatibility with existing telephone instrumentation, 600 ohm
balanced electrical interfaces shall be implemented.

A.2.4 Definition of 0 dBr point

A/D conversion: A 0 dBmO signal generated by a 600 ohm source will give
the digital sequence whose equivalent analogue level is 9 dB below the maximum
full-load capacity of the codec.

D/A conversion: A digital sequence whose equivalent analogue level is 9 dB
below the maximum full-load capacity of the codec will generate 0 dBm across a
600 ohm termination.

A.3 Electro-acoustic measurement considerations

A.3.1 Artificial mouths and ears

The Mouth Reference Point (MRP) and Ear Reference Point (ERP) used for
wideband audio measurements are defined in Annex A/P.64 [5].

The Loudness Rating Guarding Position (LRGP) is defined in Annex
C/P.64 [5].

The artificial mouth specified in Recommendation P.51 [3] shall be used for
making wideband sending measurements.

Note: If the Briiel and Kjaer type 4227 artificial mouth is used, the rounded
face plate is recommended.

For making handset receiving measurements, the Type 3.2 artificial ear
described in Recommendation P.57 [4] is recommended. The low leakage option
should be used.

If the geometry of the handset does not allow the use of the Type 3.2 artificial
ear, then either Type 3.3 or Type 3.4 artificial ears shall be used. The force against
the ear shall be as specified in Recommendation P.57 [4].

Sound pressure levels should be referred to ERP using the correction factors
given in Tables 2a/P.57 and 2b/P.57.

A.3.2 Stimulus signals

In general, a speech-like stimulus signal is preferred for testing, but care
should be taken that the signal contains sufficient high-frequency components to
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obtain an adequate signal-to-noise ratio for the measurement. If pink noise is used,
it should be band-limited to the range 100 Hz to 8 kHz, using a band-pass filter
with at least 24 dB/octave slope in the transition band and a minimum of 25 dB out-
of-band attenuation. A selection of various test signals, including speech-like
signals, can be found in Recommendation P.501 [13].

An on/off modulation (250 ms "ON" and 150 ms "OFF") [6] shall be applied
if echo control or automatic noise detection mechanisms are involved. If modulated
signals are used, excitation levels are referred to the ON component of the signals.
Composite Source Signals (CSS) as described in Recommendation P.501 [13] or
switched pink noise are signals which provide the desired ON/OFF modulation.

Note: Care should be taken since this type of test signal may influence the
result of the measurements.

A.3.3 Accuracy of calibrations

Unless specified otherwise, the accuracy of measurements made by test
equipment shall not exceed the limits given in Table A.1.

Table A.1: Accuracy of measurements

Item Accuracy
Electrical signal power +0.2 dB for levels > -50 dBm
Electrical signal power 0.4 dB for levels < -50 dBm
Sound pressure +0,7 dB
Time 15 %
Frequency +0,2 %

Unless specified otherwise, the accuracy of the signals generated by the test
equipment shall not exceed the limits given in Table A.2.

Table A.2: Accuracy of signals

Quantity Accuracy
Sound pressure level at the MRP +3 dB (100 Hz to 200 Hz)
+1 dB (200 Hz to 8 kHz)
+3 dB (8 kHz to 16 kHz)

Electrical excitation level +0,4 dB (Note 1)

Frequency generation +2 % (Note 2)

Note 1: Across the whole frequency range.

Note 2: When measuring sampled systems, it is advisable to avoid measuring at
sub-multiples of the sampling frequency. There is a tolerance of +2 % on the
generated frequencies, which may be used to avoid this problem, except for
8 kHz, where only -2 % tolerance may be used.
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The measurement results shall be corrected for the measured deviations from
the nominal level.

A.4 Measurement of transmission characteristics

A.4.1 Sensitivity/frequency response
A4.1.1 Sending

Purpose: To demonstrate compliance with the requirements of subclause
4.1.1.

Test configuration: shown in Figure A.2. The handset is mounted in the
LRGP [5] and the earpiece is coupled to the artificial ear [4].

Sudiet room
Cantral . :
pp= 47 dBPa ‘ Teszt bed
Digital = ] — _ \
[I:l) TE - 3 Interface - . (RIS
At ficial mouth
Layel I_—I_I g sl
reco-dar ar |
Sinevwave distorion Maaeurning
cenasrator metar armzlifiar

Figure A.2: Measurements of sending frequency characteristic

Measurement execution:

The testing signal is applied to the MRP as described in Recommendation
P.64 [5] at a sound pressure level of -4,7 dBPa. The output signal is measured at the
output of the reference codec.

A.4.1.2 Receiving

Purpose: To demonstrate compliance with the requirements of subclause
4.1.2.

Test configuration: shown in Figure A.3. The handset is mounted in the
LRGP [5] and the earpiece is coupled to the artificial ear [4].
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Figure A.3: Measurements of receiving frequency characteristic

Measurement execution:

A test signal source is connected to the input of the reference codec at a level
of -20 dBmO. Sound pressure measurements made in the artificial ear shall be
referred to the ERP using the correction method specified in Recommendation
P.57 [4].

A.4.2 Sending and Receiving Loudness Ratings (SLR and RLR)
A4.2.1 Sending

Purpose: To demonstrate compliance with the requirements of subclause
4.2.1.

Test configuration: shown in Figure A.2.

Measurement execution:

The Sending Loudness Rating (SLR) is calculated according to subclause
B.2.1, using the sending sensitivity response of A.4.1.1.
A.4.2.2 Receiving

Purpose: To demonstrate compliance with the requirements of subclause
4.2.2.

Test configuration: shown in Figure A.3.
Measurement execution:

The Receiving Loudness Rating (RLR) is calculated according to subclause
B.2.2 using the receiving sensitivity response of A.4.1.2. The correction for Ear
Leakage (L, ) shall not be applied.

A.4.3 Sidetone

For the sidetone tests, the input of the reference codec shall be terminated in
600 ohms.
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A4.3.1 Talker sidetone

Purpose: To demonstrate compliance with the requirements of subclause
4.3.1.

Test configuration: shown in Figure A.4. The handset is mounted in the
LRGP [5] and the earpiece is coupled to the artificial ear [4].
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Figure A.4: Measurement of talker sidetone frequency characteristic

Measurement execution:

The test signal is applied at the MRP [5] at a sound pressure level of
-4."7 dBPa. If a receiving volume control is provided, the measurements shall be
carried out with the control at a setting as close as possible to the nominal value of
RLR as specified in 4.2.2.

Measurements of the sound pressure in the artificial ear [4] are made at
1/3 octave points at the frequencies specified in Table B.2, corrected to sound
pressure levels at ERP [5], and STMR is then calculated according to subclause
B.3. The correction for Ear Leakage (L) shall not be applied.
A.4.3.2 Sidetone distortion

Purpose: To demonstrate compliance with the requirements of subclause 4.3.2.

Test configuration: The handset is mounted in the LRGP [5] and the earpiece
is coupled to the artificial ear [4].

Measurement execution:

A sinusoidal tone of -4.7 dBPa is applied at the MRP [5] at frequencies of
200 Hz, 315 Hz, 500 Hz, 1000 Hz and 2000 Hz. At each frequency, the third
harmonic distortion of the acoustic signal in the artificial ear is measured.
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The measured sound pressure levels are algebraically added to the correction
factors below (see Table A.3).

Table A.3: Correction factors

Frequency, Hz Correction factor, dB
200 +1
315 +2
500 +3
1000 +8
2000 -3

Note: This is assumed measuring at the DRP, and the measurements need to
be referred to the ERP which require corrections as shown in Table A.3 due to the

ear canal transmission characteristic.

A.4.4 Echo path loss measurements

A.4.4.1 Terminal coupling loss

Purpose: To demonstrate compliance with the requirements of subclause
4.4.1.

Test configuration: shown in Figure A.5.
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Figure A.5: Measurement of terminal coupling loss

The handset is suspended in free air in such a way that the inherent
mechanical coupling of the handset is not affected (see Figure A.6).

The test space shall be practically free-field (anechoic) down to a lowest
frequency of 100 Hz, and be such that the test handset lies totally within the free-
field volume. This is met where the reverberation distance is greater than 50 cm.
The ambient noise level shall be less than -64 dBPa(A).
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Figure A.6: Handset test position

Measurement execution:

The attenuation from the input to the output of the reference codec is
measured at 1/12™ octave frequencies from 100 Hz to 8 kHz. The input signal shall
be 0 dBmO. The weighted terminal coupling loss (TCLw) is calculated according to
the method in subclause B.4 (trapezoidal rule) over the frequency range 100 Hz to
8 kHz.

A.4.4.2 Stability loss

Purpose: To demonstrate compliance with the requirements of subclause
4.4.2.

Test configuration:

a) The handset, with the speech transmission circuit fully active shall be
positioned on one inside surface that is part of three perpendicular plane, smooth
and hard surfaces. Each surface shall extend 500 mm 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.7.

b) The handset shall be positioned on the defined surface as follows:
- the mouthpiece and earcap shall face towards the surface;

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

- the extremity of the handset shall coincide with the perpendicular to the
reference point, as shown in Figure A.7.
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Figure A.7: Handset position for instability test

Measurement execution:

With an input signal of 0 dBm0, the attenuation from the input to the output of
the reference codec is measured at 1/12™ octave intervals for frequencies from 100
Hz to 8 kHz.

A.4.5 Distortion
A.4.5.1 Sending

Purpose: To demonstrate compliance with the requirements of subclause
4.5.1.

Test configuration: The handset is mounted in the LRGP [5] and the earpiece
is coupled to the artificial ear [4].

Measurement execution:

A sinusoidal signal at the measurement frequency is applied at the MRP. The
level of this signal is adjusted until the output signal at the output of the reference
codec is —10 dBmO. This acoustic level at the MRP [5] is by definition the Acoustic
Reference Level (ARL). The test signal is applied at the following levels, with the
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proviso that the sound pressure level at the MRP shall not exceed +6 dBPa: -46, -
40, -35, -30, -24, -20, -17, -10, -5, 0, 5, 10, 15, 18 dB relative to ARL.

The ratio of the signal to total distortion power at the output of the reference
codec is measured.
A.4.5.2 Receiving

Purpose: To demonstrate compliance with the requirements of subclause
4.5.2.

Test configuration: The handset is mounted in the LRGP [5] and the earpiece
is coupled to the artificial ear [4].

Measurement execution:

A sinusoidal signal at the measurement frequency is applied to the input of the
reference codec at the following levels: -56, -50, -45, -40, -34, -30, -27, -20, -15, -
10, -5, 0, 5, 8 dBmO.

The ratio of signal-to-total distortion power measured at 1 kHz is incremented
by 6 dB.

Note: This is measured at the DRP and the measurements need to be referred
to the ERP, which requires a correction of 6 dB due to the ear canal transmission
characteristic.

A.4.6 Noise
A.4.6.1 Sending

Purpose: To demonstrate compliance with the requirements of subclause
4.6.1.

Test configuration: The handset is mounted in the LRGP [5] and the earpiece
is coupled to the artificial ear [4].

Measurement execution:

In a quiet environment [ambient noise less than —64 dBPa(A)], the noise level
at the output of the reference codec is measured with an apparatus including A-
weighting according to IEC Publication 60651 [8].

A.4.6.2 Receiving

Purpose: To demonstrate compliance with the requirements of subclause
4.6.2.
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Test configuration: The handset is mounted in the LRGP [5] and the earpiece
is coupled to the artificial ear [4].

Measurement execution:

The input of the reference codec is terminated in 600 ohms. The 1/3 octave

noise spectrum is measured in the artificial ear and the correction factors of
Table 2a/P.57 [4] is used for referring to ERP. The A-weighted noise level at ERP
is then calculated.

A.4.7 Out-of-band signals

A.4.7.1 Discrimination against out-of-band signals

Purpose: To demonstrate compliance with the requirements of subclause
4.7.1.

Test configuration: The handset is mounted in the LRGP [5] and the earpiece
is coupled to the artificial ear [4].

Measurement execution:

A reference signal at 1kHz is applied at the MRP as described in
Recommendation P.64 [5] at a sound pressure level of -4.7 dBPa. The level is
measured at the output of the reference codec.

The handset is then placed in a free field where an acoustic signal at 8 kHz,
9 kHz, 10 kHz, 12 kHz, 13 kHz and 15 kHz is generated in turn.

The generated field shall approximate a plane acoustic wave, parallel to the
earphone reference plane with a propagation direction towards the microphone of
the handset.

The microphone input signal is measured by a calibrated probe microphone
(diameter < 3.2 mm) placed near the centre of the acoustic input port of the handset
closest to the centre of the artificial mouth opening [3] when the handset is
mounted at LRGP [5].

The level of the out-of-band signals is -4.7 dBPa, measured with the probe
microphone.

The level of each image frequency is measured at the output interface of the
reference codec.

Note: Plane wave propagation conditions are considered to be adequately
reproduced for the purposes of this measurement by positioning the acoustic centre
of the sound source at least 500 mm from the earphone reference plane and on the
perpendicular to the plane through the monitored acoustic input port.
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A.4.7.2 Spurious out-of-band receiving signals

Purpose: To demonstrate compliance with the requirements of subclause
4.7.2.

Test configuration: The handset is mounted in the LRGP [5] and the earpiece
is coupled to the artificial ear [4].

Measurement execution:

For input signals at frequencies of 200 Hz, 350 Hz, 500 Hz, 1000 Hz,
2000 Hz, 3500 Hz, 5000 Hz, and 7000 Hz, applied at 0 dBmO at the input port of

the reference codec, the level of spurious out-of-band image signals at frequencies
up to 16 kHz is measured selectively in the artificial ear and corrected to ERP [5].

The correction factors for referring the sound pressure level at ERP [5] in the
frequency range between 8 kHz and 16 kHz are given in Table A.4.

Table A4: Correction factors

Frequency, kHz Correction, dB
9.0 14.0
9.5 21.0
10.0 18.0
10.7 14.0
11.3 13.0
12.0 11.0
12.7 5.0
13.5 2.0
14.3 4.0
15.1 0.0
16.0 -2.0

A.4.8 Delay
Purpose: To demonstrate compliance with the requirements of subclause 4.8.

Test configuration: shown in figure A.8. The handset is mounted in the
LRGP [5] and the earpiece is coupled to the artificial ear [4].
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Figure A.8: Configuration for audio group delay measurement

Measurement execution:

The delay in sending and receiving directions shall be measured separately
from MRP [35] to the digital interface and from digital interface to ERP [5].

The audio group delay shall be measured for the sending direction (D) and
the receiving direction (D,) as shown in Figure A.8.

The acoustic input level shall be ARL, as defined in subclause 3.1.

For each of the nominal frequencies (f) given in Table A.5 in turn, the audio
group delay at each value of f;, is derived from the phase measurements at the

corresponding frequencies f, and f,.

Table A.5: Frequencies for audio group delay measurement

fO! Hz f1, Hz f2, Hz
1000 990 1010
6000 5990 6010

For each value of f,, the audio group delay is evaluated according to the

following procedure:

1)
2)
3)
4)
5)

output the frequency f, from the frequency-response analyser;
measure the phase shift in degrees between CH1 and CH2 (p,);
output the frequency f, from the frequency-response analyser;
measure the phase shift in degrees between CH1 and CH2 (p,);

compute the audio group delay (in ms) from the formula:
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D 1000(p, - p,)
360(f, —f,)
Calculate the absolute average of D (for the two values of f).

The measured phases p, and p, shall be used as original values. When using
this formula, a negative audio group delay at individual frequencies is possible.
Care shall be taken that this real effect is not confused with measurement effect
caused by passing 0° or a multiple of 360°.

The audio group delay introduced by the artificial mouth shall be measured by
mounting the artificial ear microphone, or equivalent, at the MRP [5]. The audio
group delay of all additional test equipment shall be determined.

The audio group delay is calculated from the formula:
D=D,+D, - Dg

where Dy is the audio group delay of the test equipment.
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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:

S,; =20log,, Y dBV/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 [4], is expressed as follows:

S,. =20log,, ypé dBPa/V
2+

where: p, is the sound pressure at the ERP;
Y, 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
10 log,, 2100']m(si_WSi) dB

SLR = ——
m i=4

where: m 1s a constant, m = 0.175;

W, is the sending weighting coefficient given in Table B.1;
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S; is the sending sensitivity at frequency f,, S, =S,,( /).

Table B.1: Weighting factors W, for SLR and RLR

i Mid-frequency, Hz Wg; Wi

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 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:

_ 10 S 1 (101 (i W)
RLR = ——1log, D 10 dB

; i=4
where: m is a constant, m = 0.175;
W, is receiving weighting coefficient given in table B.1;

S, s the receiving sensitivity at frequency f;, S, =S, (fi )

B.3 Sidetone Masking Rating (STMR)

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

1 2 1m(Si-Was
Ologlozlool (S WMSI)

STMR = ——
m i=1

where: m 1s a constant, m = 0.225;

Wy, 1s weighting coefficient given in table B.2;

S, is the sidetone sensitivity at frequency f;, S, =S _ . (fi )
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Table B.2: Weighting factors W for STMR

i Mid-frequency, Hz Was;
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:

S nest = 2010g;, Do dB

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 Weighted Terminal Coupling Loss (TCLw)

If the loss/frequency characteristic of the echo-path is available in graphical
form (or the data were suitably measured) the echo loss may be calculated by using
the trapezoidal rule as follows:

- Divide the frequency band (300 to 3400 Hz) into N sub-bands of equal
width on a log-frequency scale.

- Read off the echo loss at each of the N+1 frequencies at the edges of the N

sub-bands, and express it as an output/input power ratio, A;: A, = 10741,
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- Calculate the Weighted Terminal Coupling Loss using the formula:

TCLw = 4010&{%(% A, A FKF A+ A;H H
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ANNEX C

(Informative)

LIST OF REFERENCE ITEMS

TCN 68 - 213: 2002

This annex lists all the items of this technical standard and the corresponding
reference items from ITU-T Recommendations P.64 [5], P.79 [7], G.122 [9], P.311
[14] and ETSI technical document I-ETS 300 245-5 [15].

Table C.1: Table of reference items

Item Name Corresponding reference item
P.311 [14] I-ETS 300 245-5 [15]

Requirements

4.1 Sensitivity/frequency response 4.2 and 5.2 54.2

4.2 Sending and Receiving Loudness Ratings | 4.1 and 5.1 54.3
(SLR and RLR)

4.3 Sidetone 6 54.4

4.4 Echo path loss characteristics 7 545

4.5 Distortion 44 and 5.4 5.4.6

4.6 Noise 4.3 and 5.3 54.8

4.7 Out-of-band signals 4.5and 5.5 547

4.8 Delay 8 5.4.10
Testing methods

A1 Introduction A1

A.2 Electrical interface specifications A.2 A14.2

A.3 Electro-acoustic measurement considerations | A.3 A.1.4.1and A1.5

A.4.1 Sensitivity/frequency response A4d42and A52 | A21

A4.2 Sending and Receiving Loudness Ratings | A.4.1and A.5.1 | A2.2
(SLR and RLR)

A.4.3 Sidetone A.6 A.2.3

A4d4 Echo path loss characteristics A7 A.24

A.4.5 Distortion A4.4and AS54 | A25

A4.6 Noise A43and A53 | A27

A4.7 Out-of-band signals A45and A55 | A2.6

A48 Delay A8 A29
Methods for calculating

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

B.2 Sending and Receiving Loudness Ratings | 3 (P.79 [7])
(SLR and RLR)

B.3 Sidetone Masking Rating (STMR) 4 (P.79[7]) and 10 (P.64 [5])

B.4 Weighted Terminal Coupling Loss (TCLw) B.4 (G.122[9])
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