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LOI NOI PAU

Tiéu chuian Nganh TCN 68 - 197: 2001 "Tuwong thich dién ti (EMC).
Thiét bi mang vién théng - Yéu cau vé tuong thich dién tu" duge xay
dung trén co s6 chap thuin nguyén ven cac yéu cau vé tuong thich dién tu
trong Khuyén nghi ITU-T K.48 (02/2000) nhung c6 mét s6 diém b sung trong
phan pham vi 4p dung dé phat hgp véi qui dinh ctia Viét Nam. Ngoai ra, cac
phan c6 lién quan dén tiéu chudn nay trong Khuyén nghi ITU-T K.34 va K.43
ciing dugc trich din trong phu luc B va phu luc C.

Tiéu chuan Nganh TCN 68 - 197: 2001 do Vién Khoa hoc k§ thuat Buu
dién bién soan theo dé nghi ciia Vu Khoa hoc Cong nghé va Hop tac Qudc té
va dude Tong cuc Buu dién ban hanh theo Quyét dinh s6 991/2001/QD-TCBD
ngay 29 thang 11 nam 2001.

Tiéu chuan Nganh TCN 68 - 197: 2001 dudc ban hanh kém theo ban dich
tiéng Anh tuong duong khoéng chinh thtc. Trong truong hop c6 tranh chap vé
cach hiéu do bién dich, ban tiéng Viét dugde ap dung.

VU KHOA HOC CONG NGHE VA HQP TAC QUOC TE
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TUONG THICH PIEN TU (EMC)

THIET BI MANG VIEN THONG
YEU CAU VE TUONG THICH PIEN TU

(Ban hanh kem theo Quyét dinh s6'991/2001/QD-TCBD ngay 29 thdng 11 nam 2001
cua Tong cuc truong Tong cuc Buu dién)

1. Pham vi

Tiéu chuin nay dugc diung 1am co s& dé hop chudn cédc thiét bi chuyén mach,
truyén dan hitu tuyén, cadp nguodn va gidm sat (dugc goi chung Ia thiét bi mang vién
thong) vé mat tuong thich dién tir (duoc viét tat 1a EMC).

Tiéu chudn ndy ciing 1a mot trong cdc sO ci dé giai quyét van dé can nhiéu.

Tiéu chudn ndy qui dinh cdc yéu cdu vé phat xa vad mién nhiém d6i vdi cac
thiét bi mang vién thong (chi ti€t timg loai thiét bi dua ra trong phu luc D).

Tiéu chudn nay qui dinh diéu kién 1am viéc cla thiét bi trong phép thir mién
nhiém va phép do phat xa. Pong thoi tiéu chudn ndy cling qui dinh céc tiéu chi chat
lugng cho phép thir mién nhiém.

Tiéu chudn nay chi qui dinh cdc diéu kién cu thé dé thuc hién cic phép do
phét xa, phép thir mién nhiém 4p dung cho cac thiét bi mang vién thong. Cac qui
dinh chung vé di€u kién lam viéc cua thiét bi va tiéu chi chat lugng tuan thu
Khuyén nghi cua ITU-T K.43.

2. Tai liéu tham khao
[1] ITU-T Recommendation K.43 (5/98), Immunity requirements for

telecommunication equipment.

[2] ITU-T Recommendation K.48 (2000), Product family EMC requirements
for each telecommunication network equipment - Product family
recommendation.

[3] ITU-T Recommendation K.34 (5/96), Classification of electromagnetic
environmental conditions for telecommunications equipment - fast transient
and radio - frequency phenomena.

[4] CISPR 22 (11/1997), Information technology equipment - Radio
disturbance characteristics - Limits and method measurement.
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[5] ITU-T Recommendation K.38 (10/96), Radiated emission test procedure
for physically large systems.

[6] ITU-T Recommendation O.150 (5/96), General requirements for
instrumentation for performance measurements for digital transmission
equipment.

[7] CISPR 11 (1990), Limits and method of measurement of electromagnetic
disturbance characteristics of industrial, scientific and medical (ISM) radio-
frequency equipment.

[8] ITU-T Recommendation K.27 (5/96), Bonding configuration and earthing
inside a telecommunication building.

[9] IEC 60050-161 (9/1990), International Electrotechnical Vocabulary -
Chapter 161: ElectroMagnetic compatibility

[10] IEC 60050-714 (6/1992), International Electrotechnical Vocabulary -
chapter 174: Switching and signaling in telecommunications.

[11] ITU-T Recommendation G.703 (4/91), Physical/electrical characteristic of
hierarchical digital interface.

[12] EN 300 339 (3/1998), Electromagnetic compatibility and Radio spectrum
Matters (EMS); General ElectroMagnetic Compatibility (EMC) for radio
communications equipment.

3. Pinh nghia va cac chir viét tat

Céac dinh nghia va cdc chit viét tit du6i day chi d4p dung cho tiéu chuén nay.
3.1 Dinh nghia
3.1.1 Tin hiéu tong hop

Tin hiéu tong hop 1a tin hiéu s6 cua dudng truyén s6 liéu duoc hinh thanh tir
cdc tin hiéu nhanh, cdc kénh dich vu va cédc thong tin can thiét khac (vé mat chic
ning) ctia mot hé thong truyén dan.
3.1.2 Cum

Cum 1a mot chudi vé6i s6 lugng giGi han cac xung riéng ré hoiac mot dao dong
trong khoang thoi gian xac dinh.
3.1.3 Céng cdp

Cong cap 1a diém dé noi day dan va cdp t6i thiét bi.
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3.1.4 Tinh chat ch€ cta dac tinh

Tinh chit ché cua dic tinh duge hiéu 1a su vuot qua mot gidi han da cho nao
do6 véi xac sudt thip (thuong nho hon 1 %). Thuat ngit nay thuong lién quan dén
khoang thoi gian, tan s6 xudt hién, hoac vi tri. N6 duoc dap dung trong cac yéu ciu
v€ mién nhiém va moi trudng.
3.1.5 Két noi

Két n6i 1a mot su két hop mang tinh chét tam thoi cla céc tuyén truyén dan
hodc céc kénh thong tin v6i téng dai hodc cdc khoi chiic nang khdc dé chuyén
thong tin gitta hai hay nhiéu diém trong mang vién thong.
3.1.6 Nhiéu lién tuc

Nhiéu lién tuc 1a nhiéu dién tir tic dong dén thiét bi hay mot phan cua thiét bi,
nhiéu nay khong thé chia thanh mot chubi lién tiép cac tdc dong phan biét duoc.
3.1.7 Nhiéu khong lién tuc

Nhiéu khong lién tuc 1a nhi€u dién tir xuat hién trong cac khoang thoi gian xac
dinh nao d6 va dugc tich biét v6i nhau bdi cac khoang thoi gian khong cé nhiéu.
3.1.8 Mach tach/ghép

Mach tach/ghép la mach két cudi mot duong cap véi trd khang ché do chung
so voi dat. Mach CDN khong dugc 1am anh hudng t6i cac tin hiéu chiic nang.
3.1.9 Khoang thoi gian (cua mot xung)

La khoang thoi gian gifta thoi diém dau va thoi diém cudi clia mot xung khi
gia tri tic thoi ctia nd dat 50 % bién do xung.
3.1.10 Céng vo

Coéng vo 12 vO boc vat 1y clia thiét bi, qua d6, trudng dién tir ¢ thé phat xa qua
hodc tac dong vao thiét bi. Doi véi cac card cam thém (hay cdc khai 1€) thi ranh
giGi vat 1y dugc xdc dinh bang vo boc vat 1y cua thiét bi chu.
3.1.11 Mién nhiém (d6i véi nhiéu)

Mién nhiém la kha nang cua mot dung cu, thiét bi hoac mot hé thong lam viéc
khong bi suy giam chat lugng trong moi truong c¢6 nhiéu dién tir.
3.1.12 Nhiéu xung

Nhiéu xung la nhiéu dién tir tic dong 1én thiét bi hoidc mot phan cua thiét bi.
Nhiéu nay 1a mot chudi cidc xung hoac cac dot bién lién tiép.
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3.1.13 Chu ky
Chu ky 1a khoang thoi gian tuong tng mot chu ky cta tan s6 nguén cung cip
xoay chiéu.

3.1.14 Céng
Cong 1a giao dién cu thé nao d6 cua thiét bi v6i moi trudng dién tir bén ngoai
(xem hinh 1).

Céng ngudn AC

Cdng vao trong —
Hé théng cap
nguén DC X R
Coéng ngudn DC
Thiét bi dau cusi Thiét bi Thiét bi Thiét bi
chuyén mach truyén dan 1 truyén dan 2 R -
T Cong ra ngoai
Céng ra ngoai
Hé théng
diéu khién

Hinh 1 - Minh hoa céng trong vién thong

3.1.15 Cdp nguén

Nguon dién cép cho thiét bi vién thong.
3.1.16 Xung

Xung 1a su thay doi trong khoang thoi gian rt ngan cia mot dai luong vat ly
va ti€p theo 1a su nhanh chéng trd lai gia tri ban dau.
3.1.17 Tan s6 vo tuyén

Tan s6 vo tuyén la dai tan s6 16n hon 9 kHz.
3.1.18 Hiéu suét vo chan nhiéu

Hiéu suat vo chin nhiéu 12 ty s6 cudng do trudng dién hodc tir (tai mot diém)
truéc va sau khi dat vo chan nhiéu (d6i véi mot ngudn nhiéu bén ngoai nao do).
3.1.19 Xung sét (dién ap)

Xung sét 1a su dot bién cua séng dién dp lan truyén doc theo dudng day hoic
mach. Dac tinh cua nd la dién ap tang rat nhanh, ti€p theo 1a giam véi toc do
cham hon.

3.1.20 Trung tadm vién thong

Phan cap moi truong dién tir cua trung tdm vién thong tuan thi Khuyén nghi
ITU-T K.34 (dugc trich dan trong phu luc B).

10
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3.1.21 Mang vién thong

Mang vién thong 12 mang c¢6 nhiém vu truyén dan thong tin giita cdc diém két
cudi mang.
3.1.22 Dot bién

Dot bién 1a hién tugng hodc dai luong vat 1y bien doi gilta hai trang thdi 6n
dinh lién ti€p trong mot khoang thoi gian ngan so véi khoang thoi gian khao sét.
3.1.23 Tin hiéu nhianh

Tin hiéu nhéanh 1a tin hiéu s6 cua dudng truyén s6 liéu. Tin hiéu nay dén tir
mot thi€t bi ghép kénh véi toc do bit da duoc xac dinh, vi du: tin hiéu véi toc do
2048 kbit/s (tuan thu TCN 68 - 175: 1998/G.703).

3.2 Cdc chir viét tat

Chir viét tit Tiéng Anh Tiéng Viét

AC Alternating Current Dong xoay chiéu

AE Auxiliary Equipment Thiét bi phu trg

CDN Coupling and Decoupling Network | Mach tach/ghép

CRT Cathode Ray Tube Ong phéng tia dién tir
DC Direct Current Dong mét chiéu

EMC ElectroMagnetic Compatibility Tuong thich dién tu
ESD Electrostatic Discharge Phoéng tinh dién

EUT Equipment Under Test Thiét bi dugc kiém tra
PRBS Pseudo Random Bit Sequence Chudi bit gid ngau nhién
RF Radio Frequency Tan s6 vo tuyén

UPS Uninterruptible Power Supply Khéi cap ngudn lién tuc
VDU Video Display Unit Khéi hién thi

4. Cac gi6i han va phuong phap do mirc phat xa, thir kha nang mién nhiém

Ca hai chi tiéu vé phdt xa, mién nhiém phai dugc do va thir tuan thu theo
Khuyén nghi ITU-T K.43 (trich dan trong phu luc C) hodc cdc tiéu chuin co ban
tuong ung.
4.1 Phadt xa

Céc yéu cau chung vé gidi han va phuong phip do tuan thu TCN 68 - 193:
2000/CISPR-22. Cac gi6i han va phuong phap do tuong tng cho trong bang A3 va
A4 cua phu luc A dp dung cho cdc thiét bi mang ldp dat bén trong va bén ngoai

11
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trung tam vién thong. Khuyén nghi ITU-T K.38 4p dung cho cac thiét bi vién thong
c6 kich thude vat 1y 16n.

D6i v6i phép do nhiéu dan tai cac cong ngudn vao va/hodc ra thi phai st dung
mach nguén gia (AMN) tai méi cong. Néu khong sir dung duoc AMN vi cudng do
dong dién ctia EUT nam ngoai giGi han ctia AMN, thi phai st dung ddu do dién 4ap
tuan thu theo CISPR-11.

4.2 Mién nhiém

Céc yéu cau vé phép thir mién nhiém doi véi thiét bi vién thong dugc qui dinh
trén co s& 1an luot timg cong mot.

Cédc muc thir va cdc qui dinh chung vé phuong phép thir tuan thi Khuyén nghi
ITU-T K.43 (trich din trong phu luc C). Ap dung c4c mtc thir va phuong phdp thir
tuong ung trong bang Al va A2 cua phu luc A cho cédc thiét bi mang vién thong.
Miic thir doi vé6i viec 1ap dat cu thé dugc lua chon dua trén phan cap dic tinh moi
truong dién tir theo Khuyén nghi ITU-T K.34 (trich dan trong phu luc B).

Phép thir mién nhiém nhiéu din phai duoc thuc hién tai cidc céng nguén
vao/ra, cong tin hiéu. Tai mot thoi diém chi duoc thuc hién phép thir mién nhiém
nhiéu d4n trén mot cong.

Néu sir dung mang lién két mat lugi (Mesh-BN) hodc mang lién két cach ly
mat ludi (Mesh-IBN), tuan thu tiéu chudn TCN 68 - 174: 1998/K.27, trong qui
trinh 1ap dat hé thong thiét bi, thi chi cin thuc hién phép thir mién nhiém d6i véi
céc cong noi cap lién két gitta cac hé thong v6i nhau. Nha san xudt van phai chiu
trach nhiém dam bao khong c6 su suy giam mién nhiém hé théng do cic cap noi
noi bo chua qua phép thir (véi diéu kién nha san xuat kiém soét ca hai dau cudi).

Néu cén thiét, c6 thé thuc hién phép thir mién nhiém doi véi thi€t bi co lap hé
thong bao vé so cap. Diéu kién thuc hién phép thir phai dugc ghi trong bién ban
thir nghiém.

Khong dp dung phép thlr xung sét duong day vién thong (day-day) do6i véi cac
thiét bi c6 hé thong bao vé ma hé thong bao vé nay khong phat dién ap day - day.

Néu do dai t6i da cua duong day két noi nhd hon 3 m, thi khong phai thuc
hién phép thit mién nhiém nhiéu dan. Khong thuc hién cic phép thir xung sét doi
vGi cac duong day tin hiéu trong nha, néu do dai nho hon 10 m.

Phép thir chi thuc hién tai mot cong tin hiéu/diéu khién ctia mdi loai cong c6
trén thiét bi. Néu trong lap dat st dung cdp nhiéu doi (vi du 64 x doi can bang)
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va/hodc cdp téng hop (vi du t6 hop sgi déng va soi quang), thi ti€n hanh phép thir
nhu doi véi cdp don. Néu cdc cap duge bé lai vi muc dich thim m§ hay dé lap dat
day, thi phai ti€n hanh thi riéng r€ timg cap mot.

Dai v6i cdp nhi€u doi, n€u khong c6 CDN nhiéu doi twong Gng, thi thuc hién
phép thlr v6i mot doi (st dung CDN thich hgp), cdc doi con lai xem nhu dugc thir
gian tiép.

Trong khi thuc hién phép thlr v6i hién tuong xung sét, thi EUT va tét ca cac
cong (trlr cong noi t6i may phét tin hiéu thir) phai tuan tha vdi tiéu chi chat luong
da cho. Sau khi thuc hién xong phép thir, thdo mdy phat tin hiéu thir ra va céng nay
cta EUT phai duoc kiém tra lai so sanh vdi tiéu chi chat luong ctia né. Tiéu chi
chat luogng phai bao gébm cédc khia canh vé mat chiic nang. Do vay, phép thir nham
hai muc dich:

a) Kiém tra kha nang mién nhiém ctia EUT;

b) Kiém tra kha nang chiu dung clia cong noi v6i mdy ph4t tin hiéu thir.

D6i véi cdp ¢6 vo chin nhiéu, thi tin hiéu xung sét duogc dua truc ti€p vao vo
chan nhiéu.

Néu st dung hién tuong lién tuc trong khi thuc hién phép thit mién nhiém,
thi phai khao sat thém cac tan s6 dudi day:

- Céc tan sO dong ho trong bang tan cua phép thu;

- 80, 120, 160, 230, 434, 460, 600, 863 va 900 MHz (£ 1 %) (truong RF);

0,2;1,0;7,1:13,56;21,0; 27,12 ; 40,68 MHz (+ 1 %) (dién 4p RF).

5. Cac qui dinh chung vé diéu kién lam viéc va cau hinh phép do phat xa,
phép thit mién nhiém

EUT phai dugc dinh c4u hinh va van hanh phi hop véi cdc tieu chuan EMC co
ban tuong tng va Khuyén nghi K.43 muc 4 (trich dan trong phu luc C).

Céc cong tin hiéu hodc cong diéu khién phai duoc két cudi truc ti€p hodc bing
thi€t bi phu tro dé kich hoat cac céng nay hoic bing trd khang danh dinh cta no.

Diéu kién ti€n hanh phép do, thlr phai giong vé6i diéu kién lap dat cia EUT
trong thuc t€. Dau ndi day phai tuan thu véi cac qui dinh k¥ thuat cta thi€t bi. Néu
thi€t bi dugc thi€t k& dé treo trén gid hodc dat trong khoang (ngan), thi phai ti€n
hanh kiém tra theo cau hinh do.

Phéi chon du s6 luong cdc cong dugc két cudi ding qui dinh d€ dam bao phép
do, thir twong tng véi diéu kién 1am viéc danh dinh ctia EUT. S6 lugng va kiéu loai
céc cong da chon phai duoc ghi trong bién ban thir nghiém.
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Trong cau hinh phép do, thlr chi bao gom céc cap dugc két noi ¢ dinh.

Phéi ghi 16 kiéu dang cdp duoc két néi t6i EUT va cau hinh phép do, thir trong
bién ban thir nghiém.

6. Cac qui dinh cu thé vé diéu kién 1am viéc va cau hinh phép do phat xa, phép
thir mién nhiém

Céc qui dinh cu thé d6i v6i méi ching loai thiét bi nhu sau:

6.1 Cdc qui dinh cu thé vé diéu kién lam viéc doi voi thiét bi chuyén mach

Nhu da duoc dé cap trong qui dinh chung, trong phép do, thir phai st dung cac
thiét bi phu tro, vi du nhu thiét bi moé phong cudc goi va/hodc phan mém, dé giam
thoi gian thuc hién phép thir va dé mo phong luu luong.

Phan tinh biéu thu€ cudc va tinh cudc phai ndm trong ciu hinh phép thir.

Phai chon, it nhit, mot cong moi loai dé ti€n hanh phép thir néu thuc t€ khong
thé tién hanh thir duoc tat ca cic cong.

Cac c6ng da chon cho phép thir phai dugc dinh cau hinh ndi t6i cong khac véi
tr6 khdng danh dinh cta c6ng d6. C6 thé str dung thiét bi phu trg d€ mo phong két
cudi chic niang cua cdc cong.

Hé thong chuyén mach phai c6 tai di 16n dé do kiém céc chi tiéu vé chat
lugng trong khi thuc hién phép thir mién nhiém.

Néu EUT la moét hé thong xtr Iy phan tan bao gom hé théng xur 1y trung tam va
hé thong xur 1y ngoai vi, thi tai thir chi ap dung d6i véi phan ma EUT bi tac dong
boi phép thir. Phan ctia EUT khong bi tdc dong boi phép thir ¢6 thé 1am viéc tai cac
muc tai thap hon. Tuy nhién, tit ca cac khoi nén cé tai & mot mitc nhat dinh.

D6i v6i cac hé thong xir 1y dung lugng cao, thi thuc t€ khé ¢6 thé tang tai cua
EUT t6i mitc qui dinh bing cdc thi€t bi phu trg. Trong trudng hop nay c6 thé tao tai
b6 sung biang phan mém mo phong luu lugng clia ban than thi€t bi hoac bing cac
phuong phédp tao gia khdc. Tuy nhién kha nang t6i thi€u dé phét hién va bdo ra
duoc 16i xtr 1y cudc goi trong truong hop luu luong gia phai tuong duong véi truong
hop luu lugng duoc tao ra bang thiét bi phu trg.

Thiét bi kich hoat, vi du may mo phong luu luong, duoc sir dung dé thuc hién
thir cdc chiic nang khac ciing c6 thé duoc sir dung nhu thiét bi kich hoat chiic niang
tinh bi€u thu€ cudc va tinh cudc.

Céac chuc nang khéc cua hé thong chuyén mach nhu truyén s6 liéu, bao dudng
dinh ky phai duy tri lién tuc trong qua trinh thuc hién phép thir mién nhiém.
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6.2 Cdc qui dinh cu thé vé diéu kién lam viéc doi voi thiét bi truyén ddn

Cau hinh dién hinh cua thiét bi duoc mo ta trong hinh 2. Nhu da duoc dé cap
trong qui dinh chung, trong phép do, thit thuong phai sir dung cac thiét bi phu trg vi
du nhu bo suy hao, thiét bi ddu vong, may mo phong luong.

CAu hinh phép do, thlr phai bao gom duoc ca cac duong tin hiéu nhanh hinh
thanh tin hiéu giao dién téng hop.

Trong hinh 2, tin hiéu xudt ph4t tir thi€t bi ki€ém tra A va duoc ddu vong quay
trG lai qua EUT tai thiét bi ki€ém tra B. Néu EUT c6 nhiéu kénh giong nhau thi c6
thé ddu noi tiép cdc kénh nay véi nhau va nhu vay tin hiéu thir dugc ddu vong qua
tat ca cac kénh.

Thiét bi do kiém chat luong ctia EUT c6 thé 1a mdy phan tich s6 hodc tuong tu
tuy theo yéu cau cu thé. Thiét bi do kiém nay ciing phai c¢6 kha niang dau vong tin
hiéu thur.

Tin hiéu nhanh

Thiét b EUT Thiét bi phu trg Thiét bi kiém tra B
kiém tra A (néu can) (vi du: d4u vong)

Hinh 2 - Cdu hinh phép thit ddc trung doi voi thiét bi truyén dan

Trong phép do, thir phai st dung tin hi¢u thir thich hop va dang tin hiéu nay
phai dugc ghi lai trong bién ban thir nghiém. Tin hiéu thir cia kénh truyén dan s6
thuong 1a chudi bit gia ngau nhién thich hgp véi toc do bit ctia kénh do.

Cac ché do lam viéc trong khi thuc hién phép do, thir phai duoc ghi trong bién
ban thir nghiém.

Phép thir mién nhiém phai dugc thuc hién tai cac gia tri danh dinh cua tat ca cac
qui dinh vé tin hiéu va véi gia tri suy hao dudng truyén dic trung cua timg thiét bi.

Néu thuc t€ khong thé ki€ém tra duoc tat ca céc cong, thi phai lua chon it nhat
mot cong ctia mdi loai cho phép thir.

6.3 Cdc qui dinh cu thé vé diéu kién lam viéc déi voi thiét bi nguon

Tai cia EUT la dién trd thuan, tri cac truong hop khac do nha san xuat qui dinh.

Thuc hién phép do, thlir d6i véi thiét bi cap nguodn lién tuc (UPS) véi ca hai
trudong hop ngudn AC téit va bat.
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Két cudi céc cong tin hiéu hay diéu khién hoidc bing trd khang danh dinh ctia
n6 hoic bing thiét bi phu trg dé kich hoat cong do.

Phép do, thlr phai dugc thuc hién v6i mic dién ap danh dinh dau vao.

6.3.1 Phdt xa

Thuc hién phép do khi EUT dang lam viéc va & ché do sao cho tao ra mic
phat xa 16n nhat (ch€ do lam viéc nay van phai phu hop vé6i tng dung cua thiét bi
trong thuc t€).

Trong khi thuc hién phép do phai di€u chinh tai cia EUT trong dai lam viéc
danh dinh dé c¢6 dugc miic phit xa 16n nhat.

Do mutc nhiéu din tai cidc cong ngudn vao, ra véi mach ngudn gia va mot cong
tin hiéu/diéu khién ctia mdi loai céng c6 trén thiét bi.

6.3.2 Mién nhiém

Thuc hién phép thir khi EUT lam viéc v6i mitic cong suat dau ra thip hon so
v6i mic danh dinh (khuyén nghi 1a 50 %). Mtc cong suét dau ra thuc t€ cua EUT
trong moi phép thir phai dugc ghi lai trong bién ban thir nghiém.

Phép thir mién nhiém nhiéu din phai dugc thuc hién tai cdc cong ngudn vao,
ra va mot cong tin hiéu/diéu khién ctia mdi loai céng c6 trén thiét bi.

Khong can thuc hién phép thit mién nhiém nhiéu dan d6i véi cac cap nguodn,
cap diéu khién c6 do dai khong 16n hon 3 m (theo hudng dan k§ thuat clia thiét bi).
Tuy nhién van phai thuc hién phép thlr d6i v6i cac cap duoc noi téi mang bén ngoai.

Khong can thuc hién phép thir d6i véi cap két n6i cac khoi trong cing hé
thong cap nguon.

6.4 Cdc qui dinh cu thé vé diéu kién lam viéc doi voi thiét bi gidm sdt

Nhu da duoc dé cap trong qui dinh chung, phép thir thuong phai stt dung cac
thi€t bi phu trg vi du nhu thi€t bi mo6 phong cudc goi va/hodc phan mém dé giam
thoi gian thuc hién phép thir va dé mo phong luu luong.

7. Tiéu chi chat luong

Ap dung tiéu chi chat luong chung trong muc 5 Khuyén nghi K.43, cu thé
nhu sau:

Tiéu chi A - Thiét bi phai lam viéc ding nhu qui dinh. Khong bi mat chiic
nang hoac suy giam chi tiéu duéi mic qui dinh cta nha san xuit. Trong mot s6
truong hop, muc chi tiéu cé thé duoc thay thé bang mifc suy giam chi tiéu cho
phép. Néu nha san xuat khong x4c dinh miic chi tiéu t6i thiéu hodc miic suy giam
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chi tieu cho phép, thi hodc c6 thé 14y tir cdc tai liéu mo ta thiét bi, tai lieu c6 lien
quan hodc mitfc ma ngudi st dung c6 thé chap nhan duoc.

Tiéu chi B - Thiét bi phai lam viéc ding nhu qui dinh sau phép thit. Khong c¢6
su suy giam chi tiéu dudi mic qui dinh cua nha san xuat (sau khi thuc hién phép
thir). Trong mot s6 trudng hop, miic chi tiéu c6 thé dugc thay th€ bing muc suy
giam chi tiéu cho phép. Trong khi thuc hién phép thir, cho phép cé su suy giam chi
tieu hodc mat chic niang, nhung khong dugc phép c6 su thay déi vé s6 licu 1am viéc
thuc t€ hoac s6 liéu dugc luu trit. Néu nha san xuat khong xac dinh mic chi tiéu toi
thi€u hodc miic suy giam chi tiéu cho phép, thi hodc c6 thé 14y tir cdc tai liéu mo ta
thi€t bi, tai liéu c6 lién quan hodc mitc ma ngudi sir dung c6 thé chap nhan duoc.

Tiéu chi C - Cho phép mat chitc niang, v6i diéu kién chic niang nay c6 thé tu
khoi phuc hoac khoi phuc lai duoc nho nguoi khai thac (tuan tha theo huéng dan
ctia nha san xuat). Khong cho phép mét cac chiic nang va cac thong tin dugc bao vé
bang ngudn du phong.

Tiéu chi chat lugng riéng cho timg thiét bi mang vién thong nhu sau
7.1 Tiéu chi chdt luong doi véi thiét bi chuyén mach

Thiét bi chuyén mach bao goém céc loai cong tin hiéu:

- Cong tuong tu (giao dién thué bao tuong tu, giao dién twong tu vdi thiét bi
truyén dan).

- Cong s0 (giao dién thué bao s6 - ISDN, giao dién s6 véi thiét bi truyén dan)

Cac giao dién nay phai hoat dong nhu qui dinh trong cdc muc dudi day
7.1.1 Cong tuong tu

Kiém tra, gidm sat chi tiéu cta thi€t bi d6i v6i cac cong tin hiéu tuong tu tin
sO am tan:

- Bing céch do cac dot bién tin hiéu am thanh (giai diéu ch€ 1 kHz) trong khi
thuc hién phép thir lién tuc theo ca hai huéng bao gom chuyén déi tuong tu-s6 va
sO-tuong tu;

- Béing cach kiém tra chiic nang clia cong tin hiéu chinh va cdc cong tin hiéu
khac sau khi thuc hién phép thir dot bi€n nhanh;

- Bing cach kiém tra c¢6 hay khong su sai hong phan mém va s6 liéu dugc luu
gilr trong bo nhd.

(1) Tiéu chi A

- Phai duy tri duoc két noi trong khi thuc hién phép thir.

- Trong qu4 trinh quét toan bo dai tdn s6, mifc tap am do dugc tai mdi cong
tuong tu hai day, 600 Q, phai nhé hon -40 dBm. Thuc hién phép do chon tan tai tin
s6 1 kHz vé6i do rong bang thong nhd hon hodc bang 100 Hz.
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Phai luon c¢6 am moi quay s6.

Tai cdc tan so dac biét da chon:

- Phéi c6 kha nang thiét 1ap dugc két n6i gitta hai cong bat ky (vi du: gifta cdc
cong thué bao, giita cong thué bao vé6i cong truyén dan).

- Phai c6 kha nang huy bo két ndi mot cach ¢ diéu khién.

(2) Tiéu chi B

- Phai duy tri duoc két noi trong khi thuc hién phép thir.

- Phéi c6 kha nang thiét 1ap dugc két n6i gitta hai cong bat ky (vi du: gifta cdc
cong thué bao, gita cong thué bao vé6i cong truyén din) sau khi thuc hién phép thir
dot bién nhanh. Cho phép c6 tré (nhd) trong khi thiét 1ap két noi.

- Phai c6 kha nang huy bo két néi mot cach ¢ diéu khién sau phép thir dot
bién nhanh.

(3) Tiéu chi C

- Két n6i duoc duy tri nhung ¢ thé khong trao d6i duoc thong tin vi mic tap
am cao.

- EUT phai tu dong trd lai chi tiéu danh dinh khi dimg phép thir.

7.1.2 Cong s6

Kiém tra, gidm sét chi tiéu cua thi€t bi doi v6i cdc cong tin hiéu so:

- Bing cach do s6 bit 16i xuat hién tai cong tin hiéu chinh trong khi thuc hién
phép thtr.

- Béing cdch kiém tra chiic nang clia cong tin hiéu chinh va cdc cong tin hiéu
khac trong khi thir tai cac tan s6 dac biét da chon va sau khi thuc hién phép thir.

- Bing cdch kiém tra c¢6 hay khong su sai hong phan mém va s6 liéu dugc luu
gilr trong bo nhd.

(1) Tiéu chi A

Trong khi quét tan so:

- Phai duy tri duoc két noi trong suét thoi gian thuc hién phép thir.

- S6 bit 16i xuat hién khi két thic moi phép thir khong duge 16n hon s6 bit 16i
toi da cho phép trong ché€ do lam viéc danh dinh.

- SO bit 16i duogc tinh nhu sau:

(Ty 1€ 16i bit t6i da cho phép) x (Toc do bit) x (Thoi gian thir)

- Thoi gian thir 1a thoi gian dimg tai moi tan so thi.

- Dé giam thoi gian thir ¢6 thé 4p dung tiéu chi trong bang 1.
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Bdang 1 - Tiéu chi chdt luong

Toc db bit Tiéu chi
64 kbit/s 0
2 Mbit/s 0

Chu y: Ty Ié bit 16i "0" ¢6 nghia la khéng co bit 16i nao xuét hién thém (ngoai cac
bit 16i G ché do lam viéc binh thudng) trong subt thdi gian thuc hién mbi phép thi.

Tai cdc tan so6 dac biét da chon:

- Phéi c6 kha nang thiét 1ap dugc két n6i gitta hai cong bat ky (vi du: gifta cdc
cong thué bao, giita cong thué bao vé6i cong truyén dan).

- Phai c6 kha nang huy bo két n6i mot cach ¢ diéu khién.

(2) Tiéu chi B

- Phai duy tri duoc két noi trong khi thuc hién phép thir.

- Phai c6 kha ning thiét 1ap dugc két ndi giita hai cong sau khi két thic phép
thir dot bién nhanh.

- Phai ¢6 kha niang huy bo két ndi mot cidch cé diéu khién khi dimg tin
hiéu thur.

(3) Tiéu chi C

Ap dung tiéu chi C chung.

7.2 Tiéu chi chdt luong doi voi thiét bi truyén dan
7.2.1 Cong tuong tu

Kiém tra, gidm sat chi tiéu thi€t bi doi v6i cdc cong tin hiéu tuong tu tin so
am tan:

- Bing cdch do cdc dot bién tin hiéu am thanh (giai diéu ché€ 1 kHz) trong khi
thuc hién phép thir lién tuc theo ca hai huéng bao gom chuyén déi tuong tu-s6 va
sO-tuong tu;

- Béing cach kiém tra chiic nang ctia cOng tin hiéu chinh va cdc cong tin hiéu
khac sau phép thir dot bién nhanh;

- Bing cdch kiém tra c¢6 hay khong su sai hong phan mém va s6 liéu dugc luu
giilt trong bo nhdé.

(1) Tiéu chi A

- Phai duy tri duoc két noi trong khi thuc hién phép thir.

- Trong qu4 trinh quét toan bo dai tdn so, mifc tap am do dugc tai mdi cong
tuong tu hai day, 600 Q, phai nhé hon -40 dBm. Thuc hién phép do chon tan tai tin
s6 1 kHz v6i bang tin nhd hon hoidc bang 100 Hz.
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(2) Tiéu chi B

- Phai duy tri duoc két ndi trong khi thuc hién phép thu. EUT phai tu dong tré
vé chi tiéu danh dinh sau khi két thic phép thtr.
(3) Tiéu chi C

- Két n6i duoc duy tri nhung ¢ thé khong trao d6i duoc thong tin vi mic tap
am cao.

- EUT phai tu dong trG vé chi tiéu danh dinh sau khi két thic phép thu.
7.2.2 Cong s6

Kiém tra, gidm sét chi tiéu cua thi€t bi doi v6i cdc cong tin hiéu so:

- Béng cach do s6 bit 16i xuat hién tai cong tin hiéu chinh trong khi thuc hién
phép thtr.

- Béing cdch kiém tra chiic nang clia cOng tin hiéu chinh va cdc cong tin hiéu
khac sau khi thuc hién phép thi.

- Bing cdch kiém tra c¢6 hay khong su sai hong phan mém va s6 liéu dugc luu
giilt trong bo nhdé.
(1) Tiéu chi A

Trong khi quét tan so:

- Phai duy tri duoc két noi trong suot phép thur.

- SO bit 16i xuat hién khi két thic mdi phép thir khong dugc 16n hon s6 bit 16i
toi da cho phép trong ché€ do lam viéc binh thuong.

- S6 bit 16i dugc tinh nhu sau:

(Ty 1€ 16i bit t6i da cho phép) x (T6c do bit) x (Thoi gian thi)

- Thoi gian thir 1a thoi gian dimg tai moi tan so thi.

- Dé giam thoi gian thir ¢6 thé 4p dung tiéu chi trong bang 1.

Tai cdc tan so dac biét da chon:

- Phai c6 kha nang thiét 1ap duoc két ndi gitta hai cong bat ky.

- Phai c6 kha nang huy bo két noi mot cach c6 diéu khién.
(2) Tiéu chi B

- Trong mdi lan thuc hién phép thir, khong duoc phép mat dong bo bit hoic
mat dong bo khung. Khong ap dung doi véi phép thir xung sét, véi phép thir nay
cho phép c¢6 thé mat déng bo khung nhung EUT phai hoat dong binh thudng ngay
sau khi dimg phép thtr.

- Phai duy tri dugc két ndi trong suot thoi gian thuc hién phép thir. EUT phai
tu dong trd vé chi tiéu danh dinh khi dimg phép thir.
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(3) Tiéu chi C
- Cho phép mait chitc niang tam thoi. EUT phai tu dong trd vé chi tiéu danh
dinh khi dimg phép thir.
7.2.3 Cdc tiéu chi chdt luong cu thé
7.2.3.1 Céc giao dién SDH va PDH - Céc giao dién nhdnh va giao dién t6 hop

Ap dung céc tiéu chi trong muc 7.2.2 cho cic giao dién dugc xac dinh trong tiéu
chuén TCN68 - 175: 1998/G.703 va TCN 68 - 173: 1998/G.958 (giao dién quang).

7.2.3.2 Céc giao dién ISDN
7.2.3.2.1 Giao dién ISDN truy nhap toc do cip co s&

Ap dung céc tiéu chi trong muc 7.2.2 cho céc giao dién dugc xdc dinh trong
tieu chudn TCN 68 - 181: 1999/1.431.

7.2.3.2.2 Két cuoi mang NT1 véi giao dién ISDN “U”
Ap dung cic tiéu chi trong muc 7.2.2 cho cic giao dién “U”.
7.2.3.2.3 Két cuoi mang NT1 vé6i giao dién ISDN "S/T"
Ap dung céc tiéu chi trong muc 7.2.2 cho céc giao dién dugc x4c dinh trong
tieu chudn TCN 68 - 181: 1999/1.430.
7.2.3.3 Giao dién tuong tu
7.2.3.3.1 Giao dién trung ké va giao dién duong day thué riéng

Ap dung céc tiéu chi trong muc 7.2.1 cho céc giao dién dugc x4c dinh trong
tieu chudn TCN 68 - 145: 1995/G.712.

7.2.3.3.2 Giao dién thué bao

Ap dung céc tiéu chi trong muc 7.2.1 cho céc giao dién dugc xdc dinh trong
tieu chuan TCN 68 - 179: 1999/Q.552.
7.2.3.4 C4c giao dién V.10; V.11; V.24; V.28; V.35; V.36; X.24; V.-; X.-;...

Ap dung céc tiéu chi trong muc 7.2.2 cho cédc giao dién V.10; V.11; V.24;
V.28; V.35; V.36 va X.25.

7.2.3.5 Cac giao dién so liéu goi va Ethernet

Ap dung céc tieu chi dudi day cho cdc giao dién so liéu géi va Ethernet nhu
dugc xac dinh trong khuyén nghi X.25 va ISO 8802-3.
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(1) Tiéu chi A

Dai véi cac giao dién v6i muc dich truyén dan Iuu luong s6 liéu cta doi tuong
thit ba, thi mot cong phai dugc noi t6i thi€t bi kiém tra (vi du: mdy phan tich truyén
so lieu) dé hinh thanh mot dudng so liéu di€ém-diém. Diéu nay dé tranh su truyén
cudng bitc do cédc van dé va cham s6 liéu hay tranh chap bus.

Giao dién nay phai dugc kich hoat va phai duoc gidm sat 16i khung trong suot
thoi gian thuc hién phép thur.

Trong qua trinh thuc hién phép thir, s6 cac khung 16i khong 16n hon 5 % so
vGi miute 16i khi hoat dong binh thudng.
(2) Tiéu chi B

Phai duy tri dugc dudng truyén so liéu trong khi thuc hién phép thir.
7.2.3.6 Cac giao dién nghiép vu va bao dudng

Chi tiéu chitc niang clia cdc cong nay (cdc cong nay khong phai thuc hién phép
thir mién nhiém vi khong thudc loai két néi ¢6 dinh) phai dugc kiém tra, gidm sdt
theo chi tiéu clia nha san xuat sau khi dimg phép thtr tai cac cong khéc.
7.2.3.7 Giao dién dong bo

Kiém tra chi tiéu cia dong ho "t6", duoc xac dinh trong tiéu chuian TCN 68 -
171: 1998/G.812 va G.813, bang thiét bi duoc dong bo tir ngudén dong hd ngoai.
(1) Tiéu chi A

Khong dugc mat dong bo trong sudt qua trinh thir.
(2) Tiéu chi B

Khong c6 chi thi canh bao sai sau khi thuc hién phép thir.

Céc chi tiéu chiic nang do nha san xudt xdc dinh phai duoc kiém tra khi dimg
phép thtr.
7.2.3.8 Giao dién canh bao xa

Cac giao dién loai nay do nha san xuat xac dinh.
(1) Tiéu chi A

Khong c6 canh bdo sai trong khi thuc hién phép thur.
(2) Tiéu chi B

Khong c6 canh bao sai sau khi thuc hién phép thir.

7.3 Tiéu chi chdt luong doi vai thiét bi cdp nguon
Phan loai cong cta thi€t bi cAp ngudn duoc gidm sat trong qud trinh thir nhu sau:
- Cong giao dién thit cap DC;
- Cong giao dién thit cap AC;
- Cong tin hiéu/diéu khién.
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7.3.1 Tiéu chi chung doi voi thiét bi cdp nguon
(1) Tiéu chi A

- Dai dién dap dau ra cua EUT phai phu hop véi chi tiéu danh dinh trong sudt
thoi gian thuc hién phép thu.

- Trong va sau phép thu, EUT phai lam viéc binh thuong khong canh bao, chi
thi canh bdo sai hay hién thi sai.

(2) Tiéu chi B

- Thiét bi cdp nguon lam viéc binh thuong sau khi thuc hién phép thir.

- Trong khi thuc hién phép thtr, dién 4p dau ra khong duoc tang qua cao dén
muc gay hu hong thiét bi va phai giam xu6ng phu hgp véi chi tiéu danh dinh sau
khi dimg phép thtr.

- EUT phai lam viéc binh thuong khong canh bao, chi thi canh bdo sai hay
hién thi sai khi ding phép thir.

(3) Tiéu chi C

- Cho phép maét chic nang canh bao hoac gidm sat. Tuy nhién cac chic nang
nay phai hoat dong binh thuong khi dimg phép thir. Dai dién ap dau ra phai phu hgp
vGi chi tieu danh dinh.

7.3.2 Tiéu chi cu thé doi vdi thiét bi cdp nguon

Tiéu chi cu thé doi vdi cac cong ddu ra thit cap DC va diu ra thit cap AC cta
thiét bi cap ngudn nhu sau.
7.3.2.1 Cong dau ra thi cdp DC
(1) Tiéu chi A

Miuic tap am bang rong cuc dai tai giao dién thit cap DC khong duoc vuot qua
10 mV. Thuc hién phép do biang mdy do tap am psophometer tuan thi Khuyén
nghi O.41.

7.3.2.2 Cong dau ra thit cdp AC
(1) Tiéu chi A
Miic dao dong dién ap ra phai nho hon +10 % gia tri danh dinh trong khi thuc
hién phép thur.
7.4 Tiéu chi chdt luong doi voi thiét bi gidm sdt
(1) Tiéu chi A
- Phai duy tri duoc két noi gitra thiét bi giam sat va thi€t bi dugc giam sat.
- Khong mot chic nang gidm sat nao bi anh huéng do phép thir mién nhiém.
- Khong ¢6 hién tugng canh bao sai hay may in lam viéc sai.
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(2) Tiéu chi B

- Thiét bi gidm sat khong duoc anh hudng téi cac ché€ do lam viéc danh dinh
cua thi€t bi dugc giam sat.

- Toc do 1am viéc cua thiét bi gidm sat ¢6 thé giam di.

- C4c chiic nang gidm sat thit yéu c6 thé bi anh hudng trong khi thuc hién
phép thir mién nhi€ém, nhung cac chitc nang nay phai trg lai binh thuong khi dimng
phép thtr.
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PHU LUC B
(Tham khao)

TRICH DAN KHUYEN NGHI ITU-T K.34
Muc 4: Cac dic tinh cua moéi truong
4. Cac dac tinh cia moi truong

4.1 Trung tém vién thong (Cdc ddc diém chung doi véi cdp 1 va cdp 2)

Nguodn dién dp phan phoi trong noi bo trung tam la cac nguon 48 VDC danh
dinh va nguén 230/400 VAC, 127/220 VAC hoiac 100 VAC danh dinh véi tin s6
50 hoac 60 Hz. Gia dinh chuyén mach tai nguon DC rét han hitu xay ra, nén khong
tinh dén trudong hop nay. Nguoén dc qui du phong 1a 48 VDC.

Gia dinh khong c6 su tach biét (vé khoang céch) giita cap nguén DC va cép tin
hiéu. Trong khi d6 cdp nguén AC dugc 1ap dat tach biét vSi cap nguén DC va cap
tin hiéu mot khoang cach nhat dinh nao d6 dé giam hién tuong ghép hd cam. Trong
thuc t€ 1a sir dung cac gia do kim loai va dugc noi dat.

Céc cdp noi tr trung tAm vién thong t6i phia thué bao dugc gia dinh 1a khong c6
vo chan nhiéu. Mang lién két va hé thong ti€p dit duoc thuc hién theo tham khao [4]".

Céc bién phdp phong chéng phéng tinh dién dugc két hop trong khi xay lap
trung tam vién thong (nhu san nha choéng phéng tinh dién), hodc tuan thu céc
huéng din van hanh khai thac thiét bi nhu vong c6 tay, giay chong tich dién.

Gia dinh trung tam vién thong dugc xay dung cach cac mdy phat chuong trinh
quéang ba (phét thanh, truyén hinh) mot khoang cach nao dé. Trong trudong hop cac
mady phat chuong trinh quang b4 ndm ngay tai trung tam vién thong, thi gia dinh c6
ap dung cac bién phap ngan truong bic xa. Han ché st dung céc thiét bi vo tuyén
di dong trong trung tdm vién thong. Nhan vién khai thac tai trung tam vién thong
khong thé kiém sodt dugc moi trudng tan s6 vo tuyén bén ngoai.

4.1.1 Cdp 1 - Cdc trung tdm vién thong lon

Cip moi trudong nay ap dung riéng cho cac trung tam vién thong 16n, cac trung
tam nay thuong 1a mot toa nha riéng hay mot phan cta toa nha. C4c trung tam vién
thong 16n thuong dugc dat tai khu vuc thanh thi.

Trung tam vién thong cé tram bién dp riéng, phan phoi nguén dién AC bén
trong toa nha thudng 1a kiéu TN-S, TT hoic IT.

* Tuong tng TCN 68 - 174: 1998/K.27
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Cédc duong day tin hiéu tir bén ngoai vao trung tam da dang vé chung loai,
kich ¢, do dai va thudong dugc két noi vao trong trung tam vién thong qua céc
tuyén khong c6 ti€p dat nén cé thé xay ra rui ro do cham dudng dién cao ap hay
duong dién ludi.

Hiéu suét chan nhiéu cla toa nha trung tam vién thong c6 thé 16n hon 10 dB
véi diéu kién 1a cdc thanh sat chiu luc duoc lién két v6i nhau hinh thanh mang lién
két ludi.

4.1.2 Cdp 2 - Cdc trung tdm vién thong nho

Cdp moi truong nay ap dung riéng cho cdc trung tam vién thong nhd, cic
trung tdm nay thuong la mot toa nha riéng hay mot phan cta toa nha. Cac trung
tam vién thong nho thuong dugc dat tai khu vuc nong thon.

Trung tadm vién thong nay thuong st dung ngudn dién ludi tir tram bién ap
cong cong hoac tram bién 4p riéng. Phan phoi nguon AC bén trong toa nha thuong
1a kiéu TN-S, TN-C, TT hoac IT.

Céac duong day tin hiéu vao trung tam vién thong thuong la cap treo v6i do dai
dang ké nén c6 xdc sudt cao xay ra rui ro do cham dudng dién cao 4p hay duodng
dién ludi.

Gia dinh c4u tric cua toa nha khong ¢6 kha nang chan nhiéu.

4.2 Cdp 3 - Cdc vi tri ngodi troi

Cap moi truong nay ap dung cho céc vi tri vién thong ngoai troi nhu cac cabin
dién thoai, bo lap, bo khuyéch dai, bo tap trung thué bao va cac ta dau cép.

Cap moi trudng nay c6 thé 4p dung cho cdc thiét bi duoc chon ngdm dudi dat
nhung khong ap dung cho céc bo lap cta tuyén cép bién.

Céac duong day tin hiéu tir bén ngoai vao cac vi tri vién thong ngoai troi rat da
dang vé chung loai, kich ¢&, do dai nén cé xdc suat cao xay ra rui ro do cham
duong dién cao ap hay duong dién ludi. Viéc cap nguodn tir xa trén cic dudng tin
hiéu duoc coi la noi bd hé thong nén khong dugc tinh 1a cac tham s6 moi trudong.

Cac bo lap dau xa trong vung nong thon duoc trang bi bao vé qua ap. Cac vi
tri ngoai troi khac c6 thé khong duoc bao vé. Gia dinh 1a khong c6 hé thong chong
sét bén ngoai.

Khoang céch tir vi tri vién thong ngoai troi dén tram bién dp cong cong c6 thé
rat gan va trudong dién tir cua tram bién dp c6 thé 16n.

Vi tri vién thong ngoai troi dugc coi la it ¢6 kha nang rui ro do phéng tinh dién.

Gia dinh vi tri vién thong ngoai troi duge dat cich xa may phat chuong trinh
quang bd, tuy nhién c4dc may phat vo tuyén nghiép du cé thé gan hon va mdy vo
tuyén di dong c6 thé rat gan.

Thiét bi vién thong c6 thé duoc 1ap dat trong vo hop hodc cabin chi v6i muc
dich tranh nuéc mua, khong c6 tac dung phong chong truong dién tur.
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PHU LUC C
(Tham khao)

TRICH DAN KHUYEN NGHI ITU-T K.43

Muc 4: Qui dinh chung vé diéu kién lam viéc va c4u hinh cta thiét bi
trong phép tht mién nhiém

4. Qui dinh chung vé diéu kién lam viéc va cau hinh cua thiét bi trong
phép thit mién nhiém

Muc nay qui dinh cdc yéu cau chung vé cau hinh va di€u kién lam viéc cta
thiét bi trong khi thuc hién phép thi. Cac qui dinh riéng cho ting ching loai thiét
bi duoc x4c dinh trong cdc tiéu chuén tuong ung.
4.1 Cdu hinh thiét bi

Thuc hién cic phép thir mién nhiém vé6i cau hinh chudn cta thiét bi. Phan bo
cap nguon, cap tin hiéu, cdp noi lién két noi bo hé thong, cap ndi dat va vi tri dat
thi€t bi ctia hé thong duoc kiém tra phai mo phong duoc tng dung dién hinh cuia hé
thong trong khai thac thuc t€ va tuan thu cac qui dinh ky thuét cta hé thong (do
hang san xudt x4c dinh). Phai lua chon ciu hinh ctia hé théng dugc kiém tra sao
cho t6i thiéu hoa duoc kha nang mién nhiém cua hé thong d6é (nhung van tuan tha
vGi nhitng cdu hinh da cho cua hang san xuat). Chi khao sat cac cau hinh cia EUT
trong thuc t€ da st dung. Phai ghi lai chi tiét cdu hinh dugc Iua chon cho phép thir
ciling nhu céc stra doi (néu co) trong bién ban thir nghiém.
4.2 Piéu kién lam viéc cua thiét bi

Thiét bi phu trg cling nhu thiét bi kich hoat phai dugc tach biét duoc khoi EUT
(biang mach tich) dé tinh mién nhiém cuia c4c thi€t bi nay khong anh hudng dén ket
qua phép thur.
4.3 Moi truong thi nghiém

Moi truong thut nghiém cua tit ca cac phép thlr phai tuan thi véi céc tiéu
chuin co ban tuong tng nhu IEC 61000-4-2, 61000-4-3, 61000-4-4, 61000-4-5,
61000-4-6. Moi truong dién tr ctia phong thir phai sao cho khong dugc anh hudng
dén két qua phép thir.
4.4 Ché do lam viéc cua EUT trong khi thuc hién phép thu

Thuc hién tat ca cac phép thir mién nhiém khi EUT duoc cdp ngudn (néi téi
nguon dién ludi hoic cédc thiét bi cdp nguon khéac) va & ché€ do lam viéc sao cho gan
giong nhat véi ch€ do lam viéc trong thuc té.
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Phai thuc hién phép thir khi EUT & ché do 1am viéc hoan toan, ciu hinh thich
hop, tai dic trung va bao gdbm ca phan cing, phdn mém, phan sun ddi véi ting dung
ctia EUT trong mang vién thong.

EUT phai thuc hién duoc cac chic nang nhu da qui dinh trude va sau khi thuc
hién phép thir d€ chiing minh dugc kha niang mién nhiém ctia né. Ché€ do 1am viéc
cu thé cuia timg chiing loai thiét bi duoc x4c dinh trong cdc tiéu chudn tuong ing.

Muc 6: Phuong phap thii mién nhiém

6. Phuong phap thir mién nhiém
6.1 Cdc qui dinh chung

Ap dung phép thir tai c4c giao dién vao/ra cta thiét bi ding véi qui dinh clia nha
san xudt. Kiéu dang cdp n6i va két n6i vo chan nhiéu cua cdp cling phai tuan tha theo
qui dinh ctia nha san xuét. Néu diéu kién cho phép thi phai thuc hién céc phép thir
tuan thi hoan toan véi céc tiéu chuén co ban tuong tng trong IEC 61000-4-x. Trong
mot sO truong hop, néu thuc t&€ khong cho phép (vi du: thuc hién phép thir theo
61000-4-6 d6i v6i hé thong cé cdp noi 16n ma khong c6 CDN thich hop) thi c6 thé
thay doi cau hinh nhung phai dugc phép ctia nha khai thac mang. Bat cit su thay
déi cau hinh nao trong phép thir ciing phai duoc ghi lai chi tiét trong bién ban
thir nghiém.

6.2 Cdc qui dinh riéng
6.2.1 Phong tinh dién

Thuc hién phép thir mién nhiém d6i véi hién tuong phéng tinh dién tuan tha
IEC 61000-4-2. Cac huéng dan bo sung sau day ap dung cho céc thiét bi vién thong.

Néu EUT bao gom céac tdm (panel) hodc cac ctra, thi phai thuc hién phép thir
khi cac tdim duoc dat ding vi tri qui dinh va cdc cta dugc dong. Khi EUT ¢6 céc
clra va cac clra ndy c6 thé md trong ché€ do 1am viéc danh dinh, thi phéng tinh dién
dugce thuc hién tai cdc mép clra va cac mat trong cua ctra. Khi cdc bd phan ma
ngudi khai thdc, van hanh ¢6 thé tié€p xic duoc (nhu bang diéu khién, 6 bang tir, 6
dia va cdc vong chong tinh dién) nam phia sau clra hodc tdm, thi ti€n hanh phép thir
vGi cac bo phan nay khi ctra mé hoac cac tdm dugc thao bo.

Trong phép thir phong tinh dién gian ti€p, thuc hién phong tinh dién vao ca hai
mat phang ghép ding va mat phang ghép ngang, phit hop vé6i IEC 61000-4-2. Diéu
kién dé thuc hién phép thir phong finh dién gidn ti€p tuong tu nhu diéu kién khi
thuc hién phép thit phdng tinh dién truc ti€p.
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6.2.2 Dot bién dién nhanh

Thuc hién cdac phép thir mién nhiém doi véi hién tugng dot bién dién nhanh
pht hop vé6i IEC 61000-4-4; phuong phéap thir trong muc 6 va 7. Thu tuc phép thir
tuan tha muc 8.1, 8.1.1, 8.1.2 va 8.2 véi nhitng bé sung dudi day:

- Néu c¢6 nhiéu céng cing loai thi chi chon mot cong trong mdi loai dé thuc
hién phép thur.

- Néu cép c6 nhiéu soi dan (vi du nhu cédp vién thong c6 mot doi soi dan) thi
phai dua tin hiéu thir vao dong thoi tat ca cac soi dan trong cap. Khong dugc chia
thanh cac nhém soi din trong cép dé thuc hién phép thir.

- Khong thuc hién phép thlr doi véi cdc céng noi cap s6 lieu c6 chiéu dai
khong 16n hon 3 m.

- Do tin hiéu thir hodc trudng dién tir chia may phéat tin hiéu thir c6 thé anh
hudng dén thiét bi phu trg va c6 thé gay 16i tin hiéu, nén thiét bi phu tro phai c6 kha
ning chiu duoc céc tin hiéu thir nay hoac phai dugc tich ra bang cdc bo loc va/hoac
budng chin nhiéu.

6.2.3 Xung sét

Thuc hién phép thir mién nhiém d6i véi hién tugng xung sét trén duong cap
nguon phu hop véi IEC 61000-4-5.

6.2.4 Truong dién tir phat xa

Thuc hién phép thit mién nhiém do6i vé6i hién tuong phat xa truong dién tir tuan
thi theo IEC 61000-4-3 vé6i nhitng b sung dudi day:

- Tan s6 thir c6 thé tir 27 dén 1000 MHz hoic tir 80 dén 1000 MHz. Huéng
dan lua chon tan s6 thi cho trong phu luc II.

- Doi véi thiét bi dé ban thi dong nhat trudng thir phai thoa man it nhat 1a 12
trong s6 16 diém trén 0,8 m.

- Ap dung céc thong tin trong phu luc III vé déng nhat trudng thir dudi 80 cm
cho cac thi€t bi dat san nha duoc dat trén gia do cach dién trén mat dat.

- Phai hiéu chuén trudng tht, it nhat, tai cdc tan s6 thi.

- Hai phuong phédp dudi day dugc sir dung dé thuc hién phép thir d6i véi EUT
c6 kich thuéc 16n khong thé chi€u xa hét bing mot anten phét xa (d6 rong biip séng
la 3 dB):

1) Thir riéng ré ting khoi cua EUT;
2) Ap dung phuong phdp chiéu xa timg phan.
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- EUT phai dugc xoay lan luot d€ bon mit huéng truc tiép vé phia anten phat
xa trudong dién tir. Tai moi vi tri déu phai ki€ém tra chi tiéu chat lugng cta EUT.
Trong khi thuc hién phép thit, mbi mat ctia EUT déu phai ¢6 cuing khoang cach tinh
tlr tam cua anten phat xa theo phuong nam ngang.

- Phai lua chon toc do quét RF hoac budce tan s6 dua trén cac dac tinh ky thuat
cua EUT. Trong moi truong hop, phai quét RF vé6i bude tan so toi da 1a 1 % tan so
trudc. C6 thé sir dung phuong phap quét nhanh dé khao sat trudc véi miic thir va bude
tan s6 16n hon. Phép thir chinh xac vGi bude tan s6 khong 16n hon 1 % tan so trude
phai dugc thuc hién tai bang tan nhay cam phat hién duoc trong khi quét khao sat.

Chu y: Miic thir va budc tdn s6 quét nhanh dé khdo sdt trudc dang duoc

nghién cuu.

- Thoi gian dimg tai moi tan s6 thir phai phtt hgp véi thoi gian dap dng ctia EUT.

- T6c do thay d6i tan s6 va thoi gian dimg tai moi tan s6 thir phai duoc ghi lai
trong bién ban thu nghiém.

6.2.5 Tin hiéu nhiéu dan lién tuc

Thuc hién phép thir mién nhiém d6i véi hién tuong nhiéu dan RF lién tuc
trong dai tan tir 0,15 dén 80 MHz tuan thu theo IEC 61000-4-6 vdi nhiing bo sung
dudi day. Khi phép thir nhiéu phat xa duoc thuc hién tir tn s6 27 MHz va céc céap
duoc chi€u xa véi bude tan s6 thich hop, thi khong can thuc hién phép thir nhiéu
dan trong dai tan tir 27 dén 80 MHz.

- Khong thuc hién phép thlr d6i v6i cdc cong néi cap ngudn va/hoic cdp tin
hiéu riéng ré c6 do dai khong 16n hon 1 m. Trong trudong hop nay, cac cap dé phai
duoc chiéu xa day dua trong phép thir mién nhiém truong dién tir phat xa.

- C4c chi tiéu k¥ thuat dac trung ctia mach tach/ghép dugc st dung trong phép
thir cho trong phu luc I. Ap dung céc qui dinh lua chon phuong phap chén tin hiéu
trong IEC 61000-4-6. Ciing c6 thé sir dung vong kep chén tin hiéu trong phép thir.

- Phai lua chon toc do quét RF hoac budce tan s6 dua trén cac dac tinh ky thuat
cua EUT. Trong moi truong hop, phai quét tin hiéu véi bude tin so6 toi da la 1 % tan
s0 truGc. C6 thé sir dung phuong phap quét nhanh dé khao st trudc véi mic thir va
budc tan s6 16n hon. Phép thir chinh xac véi budce tan s6 khong 16n hon 1 % tan s6
truGc phai duoc thuc hién tai bang tin nhay cam phat hién dugc trong khi quét
khao sat.

Chu y: Miic thir va budc tdn s6 quét nhanh dé khdo sdt trudc dang duoc

nghién cuu.
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- Thoi gian dimg tai moi tan s6 thir phai phtt hgp véi thoi gian dap dng ctia EUT.

- T6c do thay doi tan s6 va thoi gian dimg tai méi tan s6 thir phai duoc ghi lai
trong bién ban thu nghiém.
6.2.6 Giam dién dp, thay doi dién dp va ngdt qudang ngan

Thuc hién phép thir mién nhiém doi vé6i cdc hién tugng giam dién dp, thay doi
dién dp va ngat quang ngan tuan thu v6i IEC 61000-4-11. Phép thir nay chi dp dung
doi véi cac thiét bi duoc cdp nguon AC.
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PHU LUC D
(Tham khao)

CAC THIET BI MANG VIEN THONG
NAM TRONG PHAM VI CUA TIEU CHUAN NAY

1. Thiét bi chuyén mach

Céc thiét bi chuyén mach bao gém: Téng dai dién thoai noi hat, khoéi tap trung
chuyén mach thué bao xa, chuyén mach quéc t€, chuyén mach telex, chuyén
mach goi ...

Cac thiét bi phu trg da muc tiéu dugc st dung nhu mot phan ctia hé thong
chuyén mach c6 thé nam trong pham vi dp dung ctia c4c tiéu chudn khéc.

2. Thiét bi truyén dan hiru tuyén

Céc thiét bi truyén dan hitu tuyén bao gom: Khéi ghép kénh, thiét bi dudng
day va cac bo lap (duoc st dung trong hé thong SDH, PDH, ATM nhu: Thiét bi ddu
nodi chéo so, két cudi mang...)

3. Thiét bi cap nguon

Céc thiét bi cap nguodn bao gom: Thiét bi cdp nguodn trung tam, thiét bi cap
nguodn diu cudi, thi€t bi cap nguodn lién tuc, UPS, thiét bi 6n 4p ngudn AC, cic thiét
bi cap nguon dac chung cho mang vién thong ...

Pham vi 4p dung cla tiéu chuin nay khong bao goém céc thi€t bi cap nguén
danh riéng hoic dugc t6 hop vao thiét bi khac.
4. Thiét bi giam sat

Cac thiét bi gidm sit bao gom: Thiét bi quan ly mang, hé thong do luu
luong, khoi kiém tra dudng day, khoi bi ki€ém tra chic niang, thiét bi truy nhap
bao dudng ...

38



TGN 68 - 197: 2001
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FOREWORD

Technical Standard TCN 68 - 197: 2001 "ElectroMagnetic Compatibility (EMC).
Telecommunication network equipment ElectroMagnetic Compatibility
requirements" is based on ITU-T Recommendation K.48 (02/2000) in which a few
of amendaments have been made to the scope of the original Recommendation to
suit the specific applications in Vietnam. Two annexes B and C derived from ITU-T
Recommendations K.34 and K.43 have also been added to make the standard self-
containing.

The Technical Standard TCN 68 - 197: 2001 is drafted by Research

Institute of Posts and Telecommunications.

The Technical Standard TCN 68 - 197: 2001 is issued following the
Decision N° 991/2001/QD-TCBD of the Secretary General of the Department
General of Post and Telecommunications dated 29/11/2001.

An unofficial translation of the Technical Standard TCN 68 - 197: 2001
into English is edited. In cases of interpretation disputes, Vietnamese version
1s applied.

SCIENCE-TECHNOLOGY
& INTERNATIONAL COOPERATION DEPARTMENT
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ELECTROMAGNETIC COMPATIBILITY (EMC)

TELECOMMUNICATION NETWORK EQUIPMENT
ELECTROMAGNETIC COMPATIBILITY REQUIREMENTS

(Issued together with the Decision No 991/2001/0P-TCBP
of the Secretary General of DGPT of November 29, 2001)

1. Scope

This technical standard is used as one of the basis for type approving
ElectroMagnetic Compatibility for switching, transmission, power and supervisory
equipment (hereafter referred as Telecommunication Network Equipment).

This technical standard is also used as one of the basis to resolve interference
problems.

The standard specifies the emission and immunity requirements for
telecommunications network equipment (details of each equipment type are given
in annex D).

The standard also describes operational conditions for emission and immunity
testing. It specifies performance criteria for immunity tests too.

This standard describes the specific testing conditions to be applied to
telecommunication network equipment. The general operational condition and
performance criteria conform to the requirements specified in ITU-T
recommendation K.43.

2. References
[1] ITU-T Recommendation K.43 (5/98), Immunity requirements for
telecommunication equipment.

[2] ITU-T Recommendation K.48 (2000) Product family EMC requirements
for each telecommunication network equipment - Product family
recommendation.

[3] ITU-T Recommendation K.34 (5/96) Classification of electromagnetic
environmental conditions for telecommunications equipment - fast
transient and radio - frequency phenomena.

[4] CISPR 22 (11/1997), Information technology equipment - Radio
disturbance characteristics - Limits and method measurement.
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[5] ITU-T Recommendation K.38 (10/96), Radiated emission test procedure
for physically large systems.

[6] ITU-T Recommendation O.150 (5/96), General requirements for
instrumentation for performance measurements for digital transmission
equipment.

[7] CISPR 11 (1990), Limits and method of measurement of electroMagnetic
disturbance characteristics of industrial, scientific and medical (ISM)
radio-frequency equipment.

[8] ITU-T Recommendation K.27 (5/96), Bonding configuration and earthing
inside a telecommunication building.

[9] IEC 60050-161 (9/1990), International Electrotechnical Vocabulary -
Chapter 161: ElectroMagnetic compatibility

[10] IEC 60050-714 (6/1992), International Electrotechnical Vocabulary -
Chapter 174: Switching and signaling in telecommunications.

[11] ITU-T Recommendation G.703 (4/91), Physical/electrical characteristic
of hierarchical digital interface.

[12] EN 300 339 (3/1998), Electromagnetic compatibility and Radio spectrum
Matters (EMS); General ElectroMagnetic Compatibility (EMC) for radio
communications equipment.

3. Definitions and abbreviations

The following definitions apply only in the context of this Recommendation,
except where the reference to the International Electrotechnical Vocabulary is
given adjacent to the subclause title.

3.1 Definitions
3.1.1 Aggregate signal

Digital signal related to the transmission of data derived by the aggregation of
tributary signal, service channels, and other information necessary to the
functionality of a transmission system.

3.1.2 Burst

A sequence of a limited number of distinct pulses or an oscillation of limited
duration.
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3.1.3 Cable port

A point at which a conductor or a cable is connected to the equipment.

3.1.4 Characteristic severity

A severity that has only a low probability (generally less than 1%) of being
exceeded for a certain parameter in an environmental class. This term relates to
duration, rate of occurrence, or location. It applies to environmental and immunity
requirements.

3.1.5 Connection

A temporary association of transmission channels or telecommunication
circuits, switching or other functional units set up to provide for the transfer of
information between two or more points in telecommunication networks [8].

3.1.6 Continuous disturbance

Electromagnetic disturbance whose effects on a particular device or piece of
equipment cannot be resolved into a succession of distinct effects.

3.1.7 Discontinuous interference

Electromagnetic interference occurring during certain time intervals separated
by interference-free intervals.

3.1.8 Coupling and decoupling networks

Coupling and Decoupling Networks (CDN) which terminates a cable with a
common mode impedance to ground. The CDN shall not unduly affect the
functional signals.

3.1.9 Duration (of a pulse)

The interval of time between the first and last instants when the instantaneous
value of a pulse reaches 50% of the pulse magnitude.

3.1.10 Enclosure port

The physical boundary of the equipment through which electromagnetic fields
may radiate or impinge. For plug-in units the physical boundary will be defined by
the host equipment.

3.1.11 Immunity (to a disturbance)

The ability of a device, equipment, or system to perform without degradation
in the presence of an electromagnetic disturbance.

3.1.12 Impulsive disturbance

Electromagnetic disturbance which, when incident on a particular device or
piece of equipment, manifests itself as a succession of distinct pulses or transients.
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3.1.13 Period

A unit of duration equal to one cycle of AC supply frequency (used in IEC
61000-4-11).

3.1.14 Port

Particular interface of the specified equipment with the external
electromagnetic environment (see Figure 1).

AC power port

Indoor port
DC Power

system

DC power port

Terminal Swi'tching Transmission Transmission
equipment T equipment equipment 1 equipment 2

Outdoor port

Outdoor port

Operation
system

Figure I - Ports in telecommunication

3.1.15 Power supply

A power source to which telecommunication equipment is intended to be
connected.

3.1.16 Pulse

An abrupt short-duration variation in a physical quantity followed by a rapid
return to the initial value.

3.1.17 Radio Frequencies (RF)
The frequency range above 9 kHz.
3.1.18 Shielding effectiveness

For a given external source, the ratio of electric or magnetic field strength at a
point before and after the placement of the shield in question.

3.1.19 Surge (voltage)

A transient voltage wave propagating along a line or a circuit and
characterized by a rapid increase followed by a slower decrease of the voltage.

3.1.20 Telecommunication center

Electromagnetic environment of telecommunication center is described in
Recommendation K.34.
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3.1.21 Telecommunication network
A network operated under a licence granted by a national telecommunications

authority which provides telecommunications between network termination points
(NTPs) (i.e. excluding terminal equipment beyond the NTPs).

3.1.22 Transient (adjective or noun)

Pertaining to or designating a phenomenon or a quantity that varies between
two consecutive steady states during a time interval that is short compared with the
time scale of interest.

3.1.23 Tributary signal

Digital signal related to the transmission of data at bit rate defined by ITU
recommendation and coming from a multiplexer equipment; e.g. a signal at 2.048
Mbit/sec in line with TCN 68 - 175: 1998/G.703.

3.2 Abbreviations
The following abbreviations are used in this technical Standard:

AC Alternating Current
AE Auxiliary Equipment
CDN Coupling and Decoupling Network
CRT Cathode Ray Tube
DC Direct Current
EMC Electromagnetic Compatibility
ESD Electrostatic Discharge
EUT Equipment Under Test
PRBS Pseudo Random Bit Sequence
RF Radio Frequency
UPS Uninterruptible power supply
VDU Video Display Unit

4. Test methods and limits

Both emission and immunity should be tested in accordance with
Recommendation K.43 [1] or the appropriate basic standards.

4.1 Emission

The general requirements for test methods and limits apply according to
CISPR-22. Table A.3 and Table A.4 in Annex A is recommended for equipment in

45



TGN 68 - 197: 2001

telecommunication centers and out door location. Recommendation K.38 should be
applied to large equipment tests.

Conduction emission measurement at power input and/or output should be
made using the artificial mains network (AMN) at each port. Where the AMN
cannot be used due to the current rating of the equipment under test (EUT), the
voltage probe according to CISPR-11 [6] should be used.

4.2 Immunity

The immunity test requirements for telecommunication equipment are given
on a port by port basis.

For immunity testing, the general test methods and test levels in ITU-T K.43
apply. Test levels for telecommunication network equipment are shown in Tables
A.1 and A.2. Test levels for specific installation should be selected based on the
electromagnetic environment referred to ITU-T K.34.

Conducted immunity test shall be applied to one port at a time.

Conducted immunity testing shall be performed on power input and output
ports and on signal ports.

If a Mesh Bonding Network (Mesh-BN) or Mesh Isolated Bonding Network
(Mesh-IBN) according to TCN 68 - 174: 1998/K.27 is used throughout the
installation, only ports connected to inter-system cables are to be tested. The
manufacturer remains responsible for ensuring that no degradation in system
immunity result from internal cabling (where the manufacturer controls both ends)
not subjected to the immunity test.

It is possible to test equipment with primary protection if it is request. The test
condition should be added in the test report.

Line to line test for telecommunication line surges should not be applied for
an equipment which has a protection system which does not generate line to
line voltage.

If the specified maximum length of the connected line is less than 3 m no
conducted immunity test is necessary. For surge tests on indoor signal lines, no test
is necessary if the specified maximum length is less than 10 m.

One signal port of each type found on the equipment shall be tested. If in
normal installation practice multi-pair cables (e.g. 64 x balanced pairs) and/or
composite cables (e.g. a combination of fibre and copper) are used, they are to be
tested as one single cable. Cables bundled for aesthetic or routing purposes are to
be tested individually.
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For multi-pair cables where multi-pair CDN does not exist, the test shall be
applied to a single pair using an appropriate CDN, the remaining pairs should be
considered to have been tested indirectly.

During the surge test, the EUT and all ports (other than the one connected to
the generator) shall comply with the given compliance criteria. After the surge has
been applied the generator shall be disconnected from the port and the port checked
against the compliance criteria. The compliance criteria shall contain functional
aspects.

Therefore, the test serves two purposes:

a) The immunity test of the EUT;

b) A test of resistibility of the port to which the generator is connected.
For screened cable, surges are applied directly to the screen.

During immunity testing using continuous phenomena, some or all of the
following selected frequencies shall be investigated in addition to the sweep when
applicable:

- The clock frequencies inside the specified frequency band of the test;
- 80, 120, 160, 230, 434, 460, 600, 863 and 900 MHz (£ 1 %) (RF field)
-0.2,1.0,7.1, 13.56, 21.0, 27.12, 40.68 MHz (£ 1 %) (RF voltage)

5. General operational conditions and test configuration

The EUT shall be configured and operated in accordance with relevant basic
EMC standards and K.43 clause 4.

The signal or control ports shall be correctly terminated either by auxiliary
equipment necessary to exercise the ports or in their nominal impedance.

The equipment test conditions should be as close as possible to the installed
conditions. Wiring should be consistent with the specifications. If the equipment is
designed to be mounted in a rack or cabinet, it should be tested in this configuration.

A sufficient number of ports should be correctly terminated to ensure that the
test 1s representative of normal operating conditions and the selection of ports
should be recorded in the test report.

Only cables that are permanently connected should be included.
The types of cables connected to the EUT should be indicated in the test report.

The test configuration should be recorded in the test report.
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6. Specific operational conditions and test configurations

Specific conditions for each product are as follows.

6.1 Operational conditions for switching equipment

As indicated in the general operating conditions, special additional equipment
must often be used, e.g. a traffic simulator, and/or software, to reduce the test time
and simulate traffic conditions.

The tariff and billing part should be included.

When it is impractical to test all ports, one of each type may be selected for
the testing.

The tested ports should be configured for connection to another port at the
other port’s nominal impedance. Auxiliary equipment may be used to simulate the
functional termination of the ports.

The switching system should adequately loaded for performance measurement
during immunity testing.

When the EUT is a distributed processing system consisting of both central
and peripheral processing sub-systems, the test load should be applied only to the
portion of the EUT affected by the particular test. Portions of the EUT that are
judged to be unaffected by a particular test may be operated at lower load levels for
that test. However, all units should be loaded to some extent.

For high-capacity processing systems, it may be impractical to increase the
load on the EUT up to the prescribed level using only special additional equipment.
In such cases it is acceptable to generate additional traffic by using internal traffic
simulation software or other artificial means to bring the call processing load up to
the prescribed level. However, the minimum capability to detect and report call
processing errors in the artificial traffic must be comparable to that for traffic
generated by the use of special additional equipment.

Exercising equipment e.g. a traffic simulator used for testing of other function
can also be used as exercising equipment for tariff and billing function.

Other switching system functions, such as data transfer and maintenance
routines, should continue during immunity testing.
6.2 Operational conditions for transmission equipment

Typically the equipment will be configured as shown in Figure 2. As indicated
in the general operating conditions, special additional equipment must often be
used, e.g. line attenuator, line loop, path simulator.
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The test configuration shall cover a representative set up of tributary signals
within the aggregate interface signals.

In Figure 2 a test signal is derived from the test equipment A and looped
through the EUT. If the EUT supports several identical channels, these may be
connected in series and the test signal may be looped through all the channels.

The test equipment may be digital or analogue signal analyser as required.

The test equipment may also loop-back the test signal.

Tributary signal

Additional .
Test equipment A EUT equipment Test equipment B

.g.1 k
(if necessary) (e.g. loop back)

Figure 2 - Typical test configuration for transmission equipment

An appropriate test signal shall be used. The test signal shall be stated in the
test report. The preferred digital transmission signal is the Pseudo Random Bit
Sequence (PRBS) appropriate for the bit rate of the channel.

The modes of operation during testing shall be recorded in the test report.

Immunity test shall be performed at nominal values of all signal conditions
and with typical value of line/path attenuation specified for each equipment.

When it is impractical to test all ports, one of each type may be selected for
the testing.
6.3 Operational conditions for power equipment

The EUT load shall be resistive unless otherwise specified by the manufacturer.

Uninterruptible power supplies (UPS) should be tested both AC mains on
and off.

The signal or control ports should be correctly terminated either by auxiliary
equipment necessary to exercise the ports or by its nominal impedance.

The test shall be carried out at the input nominal voltage.

6.3.1 Emission

The measurements shall be made in the operating mode, producing the largest
emission consistent with normal applications.
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The EUT load should be adjusted within the normal operating range in order
to maximize the emission.

Conducted emission is measured on the power input and output ports with
artificial mains networks on both ports, and on one signal/control interface of each
type found on the equipment.

6.3.2 Immunity

Testing may be performed with the EUT operating at reduced output power
(50 % 1s recommended). The actual output power level for each test must be stated
in the test report.

Conducted immunity testing should be performed on the power input and
output ports, and on one control port of each type found on the equipment.

Power and control cables no longer than 3 m (according to the manufacturer's
specifications) need not be subjected to conducted immunity testing. However,
cables that may be connected to an extensive network are subject to such testing.

Interconnecting cables between units of the same power supply system do not
need to be tested.
6.4 Operational conditions for supervisory equipment

As indicated in the general operating conditions, special additional equipment
must often be used, e.g. a traffic simulator, and/or software, to reduce the test time
and simulate traffic conditions.

7. Performance criteria
The general performance criteria of clause 5 of Recommendation K.43 apply.

Performance criterion A - The equipment shall continue to operate as

intended. No degradation of performance or loss of function is allowed below a
performance level specified by the manufacturer, when the equipment is used as
intended. In some cases the performance level may be replaced by a permissible
loss of performance. If the minimum performance level or the permissible
performance loss is not specified by the manufacturer, then either of these may be
derived from the product description and documentation and what the user may
reasonably expect from the equipment if used as intended.

Performance criterion B - After the test the equipment shall continue to

operate as intended. No degradation of performance is allowed after the application
of the phenomena below a performance level specified by the manufacturer, when
the equipment is used as intended. In some cases the performance level may be
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replaced by a permissible loss of performance. During the test, degradation of
performance or loss of function is allowed however. No change of actual operating
state or stored data is allowed. If the minimum performance level or the
permissible performance loss is not specified by the manufacturer, then either of
these may be derived from the product description and documentation and what the
user may reasonably expect from the equipment if used as intended.

Performance criterion C - Loss of function is allowed, provided the function

is set recoverable or can be restored by the operation of the controls by the user in
accordance with the manufacturer’s instructions. Functions and information
protected by a battery backup shall not be lost.

Performance criteria for each telecommunication network equipment are as
follows.

7.1 Performance criteria for switching equipment
For the switching equipment, the following main signal ports are recognised.

- Analogue port (e.g. analogue subscriber’s line, analogue interfaces to
transmission equipment).

- Digital port (e.g. digital subscribers lines (ISDN), digital connection to
transmission equipment).

The interfaces shall operate as described in the following sub clauses.

7.1.1 Analog ports

The performance of the equipment shall be verified for analogue voice
frequency signal ports:

- By measuring the audio signal break-through (demodulated 1 kHz) on the
signal port during continuous exposures in both signal path directions covering
both analogue to digital conversion and digital to analogue conversion;

- By testing the functionality of the main signal port and the other signal ports
after the transient exposures;

- By verifying that corruption of software and data held in memory has not
occurred.
(1) Performance criteria A

- The connection must be maintained throughout testing.

- During a sweep over the entire frequency range, the noise level measured at
each two wire analog port at 600 € (ignoring the normal impedance of the port for
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practical reason) must be less than -40 dBm. The measurement shall be done
selectively with a bandwidth < 100 Hz at 1 kHz.

- Dialing tones shall be available.
At these selected frequencies

- It should be possible to establish a connection between any two ports (e.g.,
between subscriber lines and between a subscriber line and a transmission port).

- It should be possible to terminate a connection in a controlled manner.

(2) Performance criteria B
- Connections shall be maintained throughout the test.

- It should be possible to establish a connection between any two ports (e.g.,
between subscriber lines and between a subscriber line and a transmission port)
after the application of the transients; short delays in making a connection are
acceptable.

- It should be possible to clear a connection in a controlled manner after the
application of the transients.
(3) Performance criteria C

- A connection shall be maintained but communication may not be possible
because of high noise levels.

- The EUT shall return automatically to normal performance after the
cessation of the exposure.

7.1.2 Digital ports
The performance of the equipment shall be verified for digital signal ports:

- By measuring the number of induced bit errors on the main signal port
during all exposures;

- By testing the functionality of the main signal port and the other signal ports
during selected frequency tests and after the exposures;

- By verifying that corruption of software and data held in memory has not
occurred.
(1) Performance criteria A

During the sweep:

- The established connections shall be maintained throughout the testing.

- The number of bit errors at the end of each individual disturbance exposure
shall not exceed the maximum number of errors expected for normal operation.

- The number of errors is calculated as:
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(The maximum bit error ratio specified by the manufacturer) x (bit rate) x
(test time).

- The test time is taken to be the dwell time at each frequency of the exposure.

- For reduction of the test time, criterion in Table 1 may be adopted.

Table 1 - Performance criterial

Bit rate Criterion
64 kbit/s 0
2 Mbit/s 0

Note: The bit error rate "0" means that no additional bit errors are
measured during each individual disturbance exposure.

At selected frequencies:

- It should be possible to establish a connection between any two ports (e.g.,
between subscriber lines and between a subscriber line and a transmission port);

- It should be possible to clear a connection in a controlled manner.

(2) Performance criteria B
- The established connection shall be maintained throughout the testing.

- It shall be possible to establish a connection between two ports after the end
of transient disturbances.

- It shall be possible to clear a connection in a controlled manner after the end
of test signal.
(3) Performance criteria C

- The general performance criteria C apply.

7.2 Performance criteria for transmission equipment

The performance criteria for transmission equipment are as follows.

7.2.1 Analog ports

The performance of the equipment shall be verified for analogue voice
frequency signal ports:

- By measuring the audio signal break-through (demodulated 1 kHz) on the
signal port during continuous exposures in both signal path directions covering
both analogue to digital conversion and digital to analogue conversion;

- By testing the functionality of the main signal port and the other signal ports
after the transient exposures;

- By verifying that corruption of software and data held in memory has
not occurred.
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(1) Performance criteria A
- The connection must be maintained throughout testing.

- During a sweep over the entire frequency range, the noise level measured at

each two wire analog port at 600 € (ignoring the normal impedance of the port for
practical reason) must be less than - 40 dBm. The measurement shall be done

selectively with a bandwidth < 100 Hz at 1kHz.

(2) Performance criteria B

- Connections shall be maintained throughout the test. The EUT shall return
automatically to normal performance after the cessation of the exposure.
(3) Performance criteria C

A connection is maintained but communication may not be possible because
of high noise levels.

The EUT shall return automatically to normal performance after the cessation
of the exposure.
7.2.2 Digital ports

The performance of the equipment shall be verified for digital signal ports:

- By measuring the number of induced bit errors on the main signal port
during all exposures;

- By testing the functionality of the main signal port and the other signal ports
after the exposure;

- By verifying that corruption of software and data held in memory has not
occurred.

(1) Performance criteria A

During the sweep:

- When applicable, the established connections shall be maintained throughout
the testing.

- The number of bit errors at the end of each individual disturbance exposure
shall not exceed the maximum number of errors expected for normal operation.

- The number of errors is calculated as:

(The maximum bit error ratio specified by the manufacturer) x (bit rate)
X (test time).

- The test time is taken to be the dwell time at each frequency of the exposure.

- For reduction of the test time, criterion in Table 1 may be adopted.
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At selected frequencies:

- When applicable, it should be possible to establish a connection between any
two ports to be connected.

- It should be possible to clear a connection in a controlled manner (when this
function exists).
(2) Performance criteria B

- Loss of frame alignment or loss of synchronization is not allowed during
each individual exposure. The above does not apply to surge testing where some
loss of frame alignment may be expected. For this test, the EUT shall operate as
intended following the cessation of the exposure.

- Connections shall be maintained throughout the test. The EUT shall return
automatically to normal performance after the cessation of the exposure.

(3) Performance criteria C

- Temporary loss of function is allowed. The EUT shall return automatically
to normal performance after the cessation of the exposure.

7.2.3 Specific performance criteria

7.2.3.1 SDH and PDH interfaces - Tributary interfaces and aggregate interfaces

The criteria specified in subclause 7.2.2 apply to the interfaces specified
in TCN 68 - 175: 1998/G.703 and TCN 68 - 173: 1998/G.958 (optical interfaces).

7.2.3.2 ISDN interfaces

7.2.3.2.1 Primary rate access ISDN interfaces

The criteria specified in subclause 7.2.2 apply to the interfaces specified in
TCN 68 - 181: 1999/1.431.

7.2.3.2.2 Network termination NT1 for ISDN "U" interfaces

The criteria specified in subclause 7.2.2 apply to the interfaces specified in
ITU-T Recommendation G.961.

7.2.3.2.3 Network termination NT1 for ISDN "S/T" interfaces

The criteria specified in subclause 7.2.2 apply to the interfaces specified in
TCN 68 - 181: 1999/1.430.

7.2.3.3 Analogue interface

7.2.3.3.1 Trunk interfaces and leased line interfaces

The criteria specified in subclause 7.2.1 apply to the interfaces specified in
TCN 68 - 145: 1995/G.712.
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7.2.3.3.2 Subscriber interfaces

The criteria specified in subclause 7.2.1 apply to the interfaces specified in
TCN 68 - 179: 1999/Q.552.

7.2.3.4 V.10, V.11, V.24, V.28, V.35, V.36, X.24 and similar V.- and X.- series
interfaces

The criteria specified in subclause 7.2.2 apply to the interfaces specified in
ITU-T Recommendations V.10, V.11, V.24, V.28, V.35, V.36 and X.24.

7.2.3.5 Ethernet and packet-data interfaces

To the interfaces specified in ISO 8802-3 and ITU-T Recommendation X.25 ,
the criteria below apply:
(1) Performance criteria A

For interfaces which are intended for the transmission of third party data traffic,
a selected port shall be connected to test equipment (e.g. a data communications
analyser) as a single point-to-point data link. This will avoid excessive failed
transmission attempts caused by data collisions and bus contention problems.

The interface shall be suitably exercised and monitored throughout the test
period for erroneous frames.

No more than 5 % additional erroneous frames above the quiescent level shall
be permitted during the exposure.

(2) Performance criterion B

The data link connection shall be maintained.

7.2.3.6 Service and maintenance interfaces

The functional performance of ports of this type, not intended to be
permanently connected and therefore not subjected to immunity testing, shall be
verified according to the manufacturer's specification following cessation of the
electromagnetic exposure on other ports.

7.2.3.7 Synchronization interfaces

The performance of slave clocks specified in TCN 68 - 171: 1998/G.812 and
G.813 shall be checked with the equipment synchronized with an external source.

(1) Performance criterion A

During the exposure, synchronization shall not be lost.
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(2) Performance criterion B
No alarm indications shall persist after the exposure.

The functional performance according to the manufacturer's specification
shall be verified following cessation of the exposure.

7.2.3.8 Remote alarm interfaces

These interfaces are defined by the manufacturer.

(1) Performance criterion A

No false alarms shall occur during continuous exposures.

(2) Performance criterion B

No false alarm indications shall persist after the exposure.

7.3 Performance criteria for power supply equipment
The performance criteria for power supply equipment is as follows.

The power supply equipment ports to be monitored during testing can be
categorized as:

- DC secondary interface ports;
- AC secondary interface ports;

- Control/signal ports.

7.3.1 General performance criteria for power supply equipment
(1) Performance criterion A

- During the application of immunity tests, the EUT output voltage range shall
be in accordance with the normal service condition.

- During and after the exposure, the EUT shall operate without alarms, false

alarm indications (power supply failure, protection failure, etc.) or false display
indications.

(2) Performance criterion B

- After the application of the test signal, the power supply shall operate as
intended.

- During the test the output voltage shall never reach a level high enough to
damage telecommunication equipment usually connected to power supply
equipment and it shall be in accordance with the normal service condition, just
after the disturbance application.
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- Just after the exposure, the EUT shall operate without alarms, false alarm
indications (power supply failure, protection failure, etc.) or false display indications.

(3) Performance criterion C

Loss of supervised or alarm function is allowed. Nevertheless after the
application of the test, all functions shall operate as intended. The output voltage
range shall be in accordance with the normal service condition .

7.3.2 Particular performance criteria for power supply equipment

The particular performance criteria for power supply equipment is defined for
DC secondary output ports and AC secondary output ports as follows.

7.3.2.1 DC secondary output port

(1) Performance criterion A

The maximum level of wide band noise on the DC secondary interface shall
not exceed 10 mV. The noise should be measured by psophometer conforming to
Recommendation O.41.

7.3.2.2 AC secondary output port

(1) Performance criterion A

During the application of immunity tests, the voltage fluctuation must be less
than +/- 10% of nominal voltage.

7.4 Performance criteria for supervisory equipment

Following performance criteria specific for supervisory equipment apply.

(1) Performance criterion A

- The connections between the supervising and supervised equipment must be
maintained.

- No supervisory functions shall be affected by immunity testing.

- No false alarms, such as signal lamps and printer misprints shall occur.

(2) Performance criterion B

- The supervisory equipment shall not affect the normal operation of the
equipment being supervised.

- The operating speed of the supervising equipment may be reduced.

- Any minor priority supervisory function may be affected during immunity
testing. These functions shall resume normal performance at cessation of the
exposure. For example, false alarms shall reset.
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ANNEX B

(Informative)
A QUOTATION FROM THE ITU-T RECOMMENDATION K.34

Part 4: Characteristics of environments

4. Characteristics of environments

4.1 Telecommunication centres (common features for class 1 and class 2)

The internal electrical power distribution is a 48 V d.c. nominal and a 230
V/400 V, 127 V/220 V or 100 V a.c. nominal 50 Hz or 60 Hz. It is assumed that
switching of loads on the d.c. supply seldom occurs, and therefore, has not been
taken into account. Battery back-up is available at 48 V d.c.

It is assumed that there is no separation between d.c. power cables and signal
cables, while internal a.c. power cables are kept separate at some distance to d.c.
power cables and signal cables in order to reduce mutual coupling. Normal practice
is to use grounded, metallic cable supports.

Cables from telecommunication centres to customer's premises are assumed to
be unshielded.

A dedicated earthing and bonding network is implemented according to
reference [4]**. Also the a.c. power distribution inside the building is in accordance
with the requirements of this reference.

Some ESD preventive measures are either incorporated in the building
installation (e.g. charge dissipating floors or control of the relative humidity) or
through guidelines for handling and operation of the equipment (e.g. use of wrist-
straps, charge dissipating shoes).

Some distance to high power broadcast transmitters is assumed. In cases
where radiocommunication transmitters are present at the premises, it is assumed
that special precautions are taken in order to prevent exposure of the emitted field.
Restriction on the use of mobile radio equipment is assumed in telecommunication
centres. The telecommunication operator cannot control the external radio-
frequency environment.

4.1.1 Class 1 - Major telecommunication centres

This environmental class applies to major telecommunication centres in
dedicated, separate buildings or parts of buildings which are controlled by the
network operator. These would typically be located in urban areas.

* Refer to TCN 68 - 174: 1998/K.27
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The telecommunication centre has its own electricity power transformed from
the public distribution network. The a.c. power distribution inside the building is of
the type TN-S, TT or IT.

External signal lines may be of any type, size or length, normally entering via
underground routes. Risk of coupling to high voltage electricity lines or electric
traction lines exists.

The shielding effectiveness from the building structure may give a frequency
dependent attenuation of about 10 dB provided that the structural reinforcement
elements of the building are adequately bonded together to form an integral mesh.

4.1.2 Class 2 - Minor telecommunication centres

This environmental class applies to minor telecommunication centres in
dedicated, separate buildings or parts of buildings which are controlled by the
network operator. These would typically be located in rural areas serving the local
community, and may often be unmanned.

The telecommunication centre may draw its electrical power from the public
distribution network either via a dedicated transformer or a transformer shared with
the local community. The a.c. power distribution inside the building may be of the
type TN-S, TN-C, TT or IT.

External signal lines may be overhead cables of considerable length. There is
a high risk of coupling to high voltage electricity lines or electric traction lines.

No shielding effectiveness from the building structure can be assumed.

4.2 Class 3 - Outdoor locations

This environmental class applies to an unattended telecommunications site
such as street furniture, telephone boxes, repeaters and amplifiers on trunk cables,
and to concentrators and cable distribution boxes.

This environmental class may apply to equipment buried below ground level.
Repeaters of submarine cables are not covered by this class.

External signal lines may be of any type, size or length. There is a high risk of
coupling to high voltage electricity lines or electric traction lines. Remote power
supplies on signal lines are considered as being intrinsic to the systems an are not
considered as being environmental parameters.

Remote repeaters in rural areas are equipped with overvoltage protection
devices. A local ground electrode may not be present in all cases. Other outdoor
locations may not be protected. An external lightning protection system is
not assumed.
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The distance to electricity distribution transformers may be small and the
mains related magnetic field exposure may be high.

The outdoor locations are considered as being low risk areas in terms of
electrostatic charges.

Some distance to high power broadcasting transmitters is assumed. However,
amateur transmitters may be closer and mobile and portable radio transmitters may
come very close.

The installation is enclosed in some housing or cabinet for weather protection
purposes. The enclosure is not assumed to shield against electromagnetic fields.

66



TGN 68 - 197: 2001

ANNEX C

(Informative)
A QUOTATION FROM THE ITU-T RECOMMENDATION K.43;

Part 4: Equipment configuration and general operation during test

4. Equipment configuration and general operation during test

This clause describes the general requirements for equipment configuration
and operation during a test. Product-specific operating conditions will be specified
in the relevant Recommendation.

4.1 Equipment configuration

All tests should be applied in the normal installation conditions. Power and
signal distribution, grounding, interconnecting cabling and physical placement of
equipment of a test system shall simulate the typical application and usage in so far
as is practicable, and be in accordance with the relevant product specifications of
the manufacturer. The configuration that tends to minimize its immunity shall be
selected if it is known. Only configurations within the range of positions likely to
occur in normal use need be considered.

The selected configuration shall be fully detailed and documented in the test
report, together with the justification for selecting that particular configuration.

4.2 Equipment for operation

The exercising and auxiliary equipment shall be sufficiently decoupled from
the EUT so that the immunity of such equipment does not significantly affect the
test results.

4.3 Laboratory environment

For all the tests, the test laboratory environment shall be the one defined in the
corresponding basic standards (IEC Publications 61000-4-2, 61000-4-3, 61000-4-4,
61000-4-5 and 61000-4-6). The electromagnetic environment of the test laboratory
shall not influence the results.

4.4 Operation of equipment during tests

The immunity tests described shall be performed with the Equipment Under
Test (EUT) powered up, (i.e. connected to the mains or other supply), and
operating in a manner which is as representative of normal operation as possible.
The tests shall be performed on fully operational, suitably configured, and typically
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loaded production equipment, including hardware, software and firmware, for
application in telecommunication networks.

The EUT shall demonstrate its ability to perform its designed functions before
and after the tests in order to demonstrate its immunity to malfunction and damage.
Specific operating conditions for each product family will be specified in the
relevant Recommendation.

Part 6: Immunity: Test method

6. Immunity: Test method
6.1 General conditions

Immunity testing in the laboratory is the only method accepted for
demonstrating conformance to this Recommendation. The test methods listed
below shall be used for the immunity tests.

The input and output interface of the equipment at which the test are to be
applied should be identified by the manufacturer. The types of the cables shall be
as defined by the manufacturer. The shields of the cables are connected as defined
by the manufacturer. When it is not possible to test every function of the
equipment, the most critical mode of operation shall be selected. Wherever
practical, testing shall be fully in accordance with the basic methods laid down by
the IEC in its 61000-4-X series. In some cases, where this is not possible (e.g.
testing to 61000-4-6 for a system with large cables for which no CDN exists), the
test configuration can be modified on agreement between the manufacturer and the
relevant network operator. Any modification should be noted in the test report.

6.2 Particular conditions

6.2.1 Electrostatic Discharge (ESD)

Electrostatic discharge tests shall be conducted in accordance with IEC
61000-4-2.

Application of the discharge shall be carried out in accordance with subclause
8.3 of IEC Publication 61000-4-2. For application to telecommunication
equipment, the following additional guidance is given. When the EUT contains
panels or doors, normal operation testing is first performed with the panels in place
and the doors closed. When the equipment has doors which can be opened during
normal operation, the doors are opened and discharges are made to the door edges
and inner door surfaces. When components intended to be touched by the user,
such as control panels and cabinets of tape and disk drive units, and wrist-straps are
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located behind a door or panels, they are to be tested with the door opened or the
panels removed.

The discharges are to be applied to both the vertical and horizontal coupling
planes for the indirect discharge test in accordance with IEC Publication 61000-4-
2. Indirect discharge test shall be carried out under the same conditions as for
direct discharge.

6.2.2 Electrical Fast Transient/burst (EFT)

Electrical fast transient tests shall be conducted in accordance with IEC
Publication 61000-4-4; the test method is given in its clauses 6 and 7. The test
procedure is given in its subclauses 8.1, 8.1.1, 8.1.2, and 8.2 together with the
following changes or clarifications:

- When there is more than one of the same type port, only one of each type
shall be tested.

- A multi-conductor cable, such as a pair-conductor telecommunication cable,
shall be tested by applying the test signal simultaneously to all conductors in the
cable. The cable shall not be split or divided into groups of conductors for this test.

- Interface ports that are intended by the manufacturer to have short (no longer
than 3 m) data cables connected to them need not be tested.

- Because the EFT test signal or electromagnetic field from a generator may
invade the Auxiliary Equipment (AE) and cause signal errors, the AE must be

certified to withstand the invading EFT signals or AE must be decoupled from the
EFT by filters and/or a shielded chamber.

6.2.3 Surges

Surge immunity test for AC supply line shall be conducted in accordance with
IEC Publication 61000-4-5.
6.2.4 Radiated electromagnetic fields

Radiated electromagnetic field tests shall be conducted in accordance with
IEC Publication 61000-4-3 with the following changes or clarifications:

- The test frequency can be either 27 MHz to 1000 MHz or 80 MHz to 1000
MHz. Guidance for frequency range selection is provided in Appendix II.

- For table-top equipment, the test field uniformity shall be satisfied for at
least 12 of 16 points above 0.8 m.
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- Appendix III provides some information on the appropriate uniformity of test
field below 80 cm for floor standing equipment mounted on a non-conducting
support above the earth plane.

- The test field shall be calibrated at least for the immunity test frequency.

- Although there is no precise technique for measuring the immunity of large-
scale EUT that is not adequately illuminated by a radiating antenna (within the 3
dB beam width), two methods are acceptable:

1) Test each unit comprising the EUT separately. During the test, induce
adequate test voltage in the lines connected to the unit.

2) Apply partial illumination method.

- The EUT shall be positioned so that the four sides of the EUT are exposed to
the electromagnetic field in sequence. In each position, the performance of the
EUT is investigated. Each exposed surface of the EUT shall be at the same
horizontal test distance from the physical center of the illuminating antenna during
exposure.

- The RF sweep rate or frequency step shall be selected considering the EUT.
Under all circumstances, the RF shall be swept with a maximum frequency step of
1% of the former frequency. A pre-scan method with a larger frequency step and
higher test level may be used. Precise testing with a maximum frequency step of
1% shall be carried out in the sensitive frequency band found by the pre-scan.

NOTE - The appropriate pre-scan frequency step and test level are under study.

- The dwell time at each frequency point shall be suitable for the response
time of the EUT.

- The rate of change of frequency and time dwell shall be recorded in the
test report.

6.2.5 Continuous conducted signals

The continuous conducted RF test shall be conducted in the frequency range
0.15 to 80 MHz in accordance with IEC Publication 61000-4-6 with the following
changes or clarifications. When the radiated electromagnetic field tests is
conducted from 27 MHz and cables are illuminated by the radio wave adequately,
the continuous RF test in the frequency range 27 MHz to 80 MHz is not necessary.

- Interface ports that are intended by the manufacturer to have short (no longer
than 1 m) and separated signal cables and/or power cables connected to them shall
not be tested. In this case, the cable shall be illuminated adequately in the radiated
electromagnetic field test.
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- Typical specifications for the coupling and decoupling network used for this
test are shown in Appendix I. A clamp injection can also be used. Rules for
selecting the injection method can be found in IEC Publication 61000-4-6.

- The test signal sweep rate or frequency step shall be selected considering the
EUT. Under all circumstances the test signal shall be swept with a maximum
frequency step of 1% of the former frequency. A pre-scan method with a larger
frequency step and higher test level can be used. A precise test with a maximum
frequency step of 1% shall be carried out in the sensitive frequency band found by
the pre-scan.

NOTE - The appropriate pre-scan frequency step and test level are under study.

- The time dwell at each frequency point shall be suitable for the response
time of the EUT.

- The rate of change of frequency and time dwell shall be recorded in the
test report.
6.2.6 Voltage dips, short interruptions and voltage variations

Voltage dips, short interruptions and voltage variations tests shall be
conducted with IEC Publication 61000-4-11. This test is applicable only to AC-
powered equipment.
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ANNEX D
(Informative)
LIST OF TELECOMMUNICATION NETWORK EQUIPMENT
REGULATED BY THIS STANDARD

1. Switching equipment.

Such equipment includes: Local telephone exchanges, remote switching
concentrators, international switches, telex switchers, network packet switches.

General purpose equipment, which is used as a part of a switching system,
may be covered by the scope of other standards.

2. Non-radio transmission equipment and ancillary equipment

Such equipment includes: Multiplexers, line equipment and repeaters (equipment
for Synchronous Digital Hierarchy (SDH), Plesiochronous Digital Hierarchy (PDH));
Asynchronous Transfer Mode (such as digital cross connect systems, network
terminations)...

3. Power supply equipment

Such equipment includes: Central power plant, end of suite power supplies,
uninterruptible power supplies, stabilized ac power supplies and other dedicated
telecommunication network power supplies.

But excludes equipment uniquely associated with or integrated in other
equipment.
4. Supervisory equipment.

Such equipment includes: Network management equipment, operator access
maintenance equipment, traffic measurement systems, line test unit, functional test
unit.
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ANNEX E

(Informative)

A CROSS-REFERENCE TABLE OF THIS STANDARD’S ITEMS AND
THEIR COUNTERPARTS SPECIFIED IN ITU-T
RECOMMENDATION K.48

TCN 68 -197: 2001
ElectroMagnetic Compatibility (EMC)
Telecommunication Network Equipment

ElectroMagnetic Compatibility
Requirements

ITU-T K48
Product family EMC requirements for
each telecommunication network
equipment - Product family
recommendation

Subclause | Title

Subclause | Title

1 Scope 1 Scope

2 References 2 References

3 definitions and abbreviations 3 Definitions and abbreviations
4 Test methods and limits 4 Test methods and limits

5 General operational conditions | 5 General operational conditions

and test configuration

and test configuration

6 Specific operational conditions | 6 Specific operational conditions
and test configuration and test configuration

7 Performance criteria 7 Performance criteria

Annex A Emission limits and immunity | Annex A Emission limits and immunity
test levels test levels

Annex B A quotation from the ITU-T
Recommendation K.34; part 4.

Annex C | A quotation from the ITU-T
Recommendation K.43; part 4
and 6.

Annex D List of Telecommunication
Network Equipment regulated
by this standard.

Annex E A cross-reference table of this
standard's items and their
counterparts specified in ITU-T
recommendation K.48.
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