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LOI NOI PAU

Tiéu chuan Nganh TCN 68 - 244: 2006 “Thiét bi vo tuyén nghiép du - Yéu cau k§y
thuat” dugc xay dung trén co s& chip thuan 4p dung cic yéu cau k¥ thuat cua tiéu chuin
ETSI EN 301 783-1 cua Vién Tiéu chudn Vién thong chau Au (ETSI).

Tiéu chuidn Nganh TCN 68 - 244: 2006 do Vién Khoa hoc K§ thuat Buu dién bién
soan theo dé nghi cia Vu Khoa hoc - Cong nghé va duoc ban hanh theo Quyét dinh s6
27/2006/QD-BBCVT ngay 25 thang 7 nam 2006 cta Bo trung Bo Buu chinh, Vién thong.

Tiéu chudn Nganh TCN 68 - 244: 2006 duoc ban hanh song ngit (ti€éng Anh va
ti€ng Viét). Trong trudng hop ¢é tranh chap vé cach hiéu do bién dich, ban tiéng Viét
duoc 4p dung.

VU KHOA HOC - CONG NGHE
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THIET BI VO TUYEN NGHIEP DU

YEU CAU KY THUAT

(Ban hanh kém theo Quyét dinh s6'27/2006/QD-BBCVT ngay 25/7/2006
cua B¢ trudng Bo Buu chinh, Vién thong)

1. Pham vi ap dung

Tiéu chudn nay 4p dung cho thi€t bi vo tuyén nghiép du dugc quy dinh trong Diéu 1,
dinh nghia 56 ctia Thé 1¢ Vo tuyén qudc t€ va ¢ san pham trén thi trudng.

Tiéu chuén 1am co sO cho viéc chiing nhan hgp chuan thi€t bi vo tuyén nghiép du.

2. Tai liéu tham chiéu Chudn

ETSI EN 301 783-1 VI1.1.1 (2000-09): “Electromagnetic compatibility and Radio
Spectrum Matters (ERM); Land Mobile Service; Commercially available amateur radio
equipment; Part 1: Technical characteristics and methods of measurement”.

3. Pinh nghia, ky hiéu va chir viét tit

3.1 Pinh nghia

Thiét bi tram goc: Thiét bi vo tuyén nghiép du duoc cap nguodn tir mang dién AC cong
cong (truc ti€p hodc gidn ti€p qua bo chuyén AC/DC).

Do nhay khd dung cuc dai: Mic tin hiéu RF t6i thi€u & ddu vao may thu ma vin dam
bao ty 1& SINAD tuong tu hodc ty 1é 16i bit quy dinh, hoac cdc s6 do chat lugng dau ra quy
dinh khac lién quan dé€n mtc tin hiéu dau vao.

Thiét bi di dong: Tat ca thi€t bi vo tuyén nghiép du dugc cdp ngudn tir ngudn dién trén
phuong tién giao thong.

Phdt xa gia: Cac phat xa trén mot tin s6 hoac trén nhi€u tan s6 nam ngoai do rong bang
can thi€t va mic clia né c6 thé duge giam xudéng ma van khong anh hudng dén viéc truyén
dan thong tin. C4c phat xa gia bao gébm cac phdt xa hai, cac phat xa ky sinh, cdc san phdm
xuyén diéu ché va cdc san phadm do daéi tin s6, nhung khong bao gdm céc phat xa ngoai bang.

Cdc phdt xa ngoai bang: Cic phat xa & mot tin s6 hodc nhiéu tin s6 ndm ngoai do rong
bang can thiét, do qua trinh di€u ché tao ra, nhung khong bao gdm cdc phat xa gia.

Phdt xa khong mong mudn: Bao gom cac phat xa gia va cac phat xa ngoai bang.

Cong: Mot giao dién ctia thiét bi véi moi trudng dién tir bén ngoai. Bt ky diém két noi
nao trén thi€t bi st dung dé noi cap t6i hodc tir thiét bi d6 déu duoc goi 12 mot cong (xem
hinh du6i).

Céng ang ten

Cong nguén AC Céng dat

, . Thiét bi , . )
Cong nguoén DC Cong diéu khién/tin hi¢u

Céng vo thiét bi
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Cong vd thiét bi: Pudng bao cua thiét bi ma thong qua d6 cdc trudng dién tir c¢6 thé bic
xa hodc tac dong.

Thiét bi xdch tay: Tat ca thiét bi vo tuyén nghiép du duoc cAp ngudn tir ¢ quy bén trong
(va/hodc) bén ngoai.

Diéu kién moi truong: Cac di€u kién moi truong ma thiét bi phai dam bao hoat dong
tuan theo cdc yéu cdu ky thuat cua tiéu chuan.

3.2 Chir viét tat

EMC Tuong thich dién tur truong
LV Dién 4p thap
BER Ty 1é 16i bit
DSB-SC Song bién triét song mang
emf Stc dién dong
ESD Phong tinh dién
EUT Thiét bi dugc do kiém
LISN Mach 6n dinh tr& khang dudong day
PEP Cong suat duong bao dinh
RF Tan s6 voO tuyén
SSB Pon bién
3.3 Ky hiéu
Fb Do rong dai qua do
Fc Tan s6 trung tam do6 rong bang tan can thi€t cia may phat
Fn Do rong bang can thiét
HF Tan s6 cao
SINAD Ty s6 tin hiéu + Tap 4m + Méo/Tap am + Méo
VHF Tan s6 rat cao
UHF Tan s6 cuc cao

4. Tiéu chuan k¥ thuat
4.1 Piéu kién moi truong
Nha cung cap thiét bi phai cong bo diéu kién moi truong hoat dong cua thiét bi. Thiét bi
phai tuan theo cdc yéu cau ky thuat ctia tiéu chuén nay khi hoat dong trong pham vi gidi han
cta diéu kién moi truong.
4.2 Cdc yéu cdu ky thudt
4.2.1 Phat xa dan khong mong muon
4.2.1.1 Dinh nghia

La nhitng phdt xa tir cong ang ten cta thiét bi ¢ trang thdi thu (hodc chd phat), hodc bat
ky phat xa ndo ndm ngoai bang tan loai trir chia do rong bang can thiét & trang thai phat.
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4.2.1.2 Gi6i han

Bdng 1: Céng dng ten J trang thdi phdt

Dai tan Giéi han do kiém Chu thich
0,15 MHz dén 1,7 MHz -36 dBm hoac -60 dBc
LAy gia tri cao hon
1,7 MHz dén 35 MHz -36 dBm hoac -40 dBc
LAy gia tri cao hon
35 MHz dén 50 MHz -40 dén -60 dBc hoac (Chuy 1)
-36 dBm Lay gia tri cao hon
50 MHz dén 1 000 MHz -36 dBm hoac -60 dBc
LAy gia tri cao hon
> 1 000 MHz -30 dBm hodc -50 dBc (Chuy 2)
LAy gia tri cao hon
Chii y 1: Cac gi6i han tinh theo dBc giam tuyén tinh theo loga ctia tan s6 trong dai tir 35 MHz
dén 50 MHz.
Chii ¥ 2: V6i phép do & céc tan s6 16n hon 40 GHz, khong c6 céc gidi han do kiém nao dugc quy dinh.

Khi céc gidi han dugc tinh theo dBc, mic tham chi€u 1a PEP dau ra RF cuc dai cia may
phat do dugc & cong ang ten.

Bdng 2: Cdc gidi han tai cong dng ten & trang thdi thu hodc cho phdt

Dai tan Giéi han do kiém Chu thich
0,15 MHz dén 1 000 MHz -57 dBm
> 1000 MHz -47 dBm (Chi y)
Chii y: Vé6i phép do & cdc tan s6 16n hon 40 GHz, khong c¢6 cdc gi6i han do ki€ém nao duoc quy dinh.

4.2.2 Phdt xa biic xa khong mong mudn
4.2.2.1 binh nghia

La nhiing phat xa tir vo thi€t bi & trang thai phat, thu (hoac cho phat) hoac bat ky phat
Xa ndo nam ngoai bang tin loai trir cia do rong bang can thiét & trang thai phat.
4.2.2.2 Gi6i han

Bdng 3: Cdc gidi han tai cong vo ¢ trang thdi phat

Dai tan Giéi han do kiém Chu thich
30 MHz dén 35 MHz -36 dBm hoac -40 dBc
LAy gia tri cao hon
35 MHz dén 50 MHz -40 dén -60 dBc hoac -36 dBm (Chiy 1)
LAy gia tri cao hon
50 MHz dén 1 000 MHz -36 dBm hoac -60 dBc
LAy gia tri cao hon
> 1 000 MHz -30 dBm hodac -50 dBc (Chuy 2)
LAy gia tri cao hon
Chii y 1: Gi6i han tinh theo dBc ting tuyén tinh theo loga cua tin s6 trong dai tir 35 MHz dén 50 MHz.
Chii ¥ 2: V6i phép do & céc tan s6 16n hon 40 GHz, khong ¢6 céc gidi han do kiém nao dugc quy dinh.
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Khi céc giGi han dugc tinh theo dBc, mic tham chi€u 1a PEP dau ra RF cuc dai cia may
phat dugc do tai cong ang ten.

Bdng 4: Cdc gidi han tai cong vo ¢ trang thdi thu hodc cho phdt

Dai tan Giéi han do kiém Chu thich
30 MHz dén 1 000 MHz -57 dBm
> 1 000 MHz -47 dBm (Chi y)
Chii y: V6i phép do & céc tan s6 16n hon 40 GHz, khong c6 céc gidi han do kiém nao dugc quy dinh.

4.2.3 Mién nhiém RF ddn
4.2.3.1 Dinh nghia

Phép do nay danh gia kha nang hoat dong cua cic may thu, may phat, may thu phat, bo
chuyén déi, bo khuéch dai RF khi c6 nhiéu din tin s6 vo tuyén tai cong ang ten may thu.

Phép do nay 4p dung cho thi€t bi tram goc, thi€t bi di dong, thiét bi xach tay va cac thiét
bi phu tro.

Phép do nay khong dp dung cho cac bd tién khuéch dai RF tap am thdp dugc ndi truc
ti€p vGi ang ten.

Thong thuong, thiét bi phat vo tuyén nghiép du khong dugc dat cung vi tri v6i cdc may
phat vo tuyén khac hoat dong trong pham vi 10% tan s6 mang ctia nd, do dé s€ khong c6
xuyén diéu ché giita cdc mdy phat. Vi vay, viéc do kiém kha nang mién nhiém tai cong ang
ten mdy phat 1a khong can thi€t va khong duoc dé cap trong tiéu chuin nay.
4.2.3.2 Gi6i han

Bdng 5: Cdc gidi han mién nhiém RF dan

Mobi truom Dai tan hoat Cac dac tinh caa tin Pon vi do Tiéu chuin
0 g dong cia EUT | hiéu khong mong muon : chat luong
Mién nhiém <30 MHz 90 dBpV emf xem muc 5.4.1.1
RF din 80 % AM (400 Hz)
0,15-1 000 MHz
> 30 MHz 80 dBuV emf xem muc 5.4.1.1
80 % AM (400 Hz)
0,15-1 000 MHz

5. Po kiém cac yéu cau k§ thuat
5.1 DPiéu kién khi do kiém
5.1.1 Cdc tdn 56 do kiém EUT
Phai thuc hién do kiém v6i EUT duoc thiét 1ap & céc tin s6 nhu sau:
- Thiét bi don bang: do & trung tdm cua bang tan;
- Thiét bi song bang: do & trung tAm cua ca hai bang tan;
- Thiét bi HF da bang hoac VHF/UHF da bang: do & trung tam cuia bang tn thap nhat,

bang tan chinh gita va bang tan cao nhat;

8
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- Thiét bi két hop HF/VHF, HF/UHF hoac HF/VHF/UHF: do & trung tam cua bang HF
thap nhat, trung tam cua bang HF chinh giita, trung tam cta bang HF cao nhat, trung tam cla
bang VHF/UHF thap nhat, trung tam ctia bang VHF/UHF chinh giita va trung tam cua bang
VHF/UHF cao nhit.

5.2 Phuong phdp do, vi tri do kiém va so do cdc phép do su dung truong birc xa
5.2.1 Sur dung cdc vi tri do ngodi troi

Vi tri do ngoai trdi phai tuan theo yéu cdu ctia CISPR 16-1 [5]. Vi tri chudn ctia mau do
phai cao hon mat san 1,5 m va dugc d& bang c4u tric khong dan dién.
2

1,5m

[ Mat san |

Chu thich: 1. Thiét bi can do

2. Ang ten do kiém
3. B0 loc thong cao (c6 thé khong can thiét)
4. May phan tich phd hodc mdy thu do

Hinh 1: So doé do

5.2.2 Vitri do thay thé sit dung phong do RF khong phdn xa

Cac phép do biic xa c6 thé dugc thuc hién trong phong do RF khong phan xa hoan toan
mo phong moi truong EMC khong gian tu do.

Phong do phai tuan theo cac dac tinh suy hao phan xa nhu trong hinh 2 [4]. Néu st
dung phong do nay thi phai ghi lai trong bdo cdo do.

= -10
o ||
= 20 T~ T
L.
[} N~ /
= N
= N
2 30 N /|

40 /

-50

10 2 5 100 20 50 1000

Tan s6 [MHz]

Hinh 2 : Ddc tinh suy hao phan xa
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5.3 Cdc phép do vo tuyén thiét yéu
5.3.1 Cdc phdt xa ddn khong mong muon
5.3.1.1 Phuong phép do

EUT duoc két cudi bang tai khong biic xa va bo suy hao cong suét theo chi tiéu ctia nha
san xudt. Pau ra cua bo suy hao cong suat dugc ndi v6i may thu do. Mdy thu do (hoac may
phan tich phd) phai tuan theo do rong bang va cdc yéu ciu cua bo tich séng nhu trong phin
sau day.

EUT phai dugc diéu ché sao cho dat dugc PEP ddu ra cuc dai (c6 thé biang ca don am
(tone) hoac da am, hodc bang dong bit phit hgp, hoac trong trudng hgp cdc may phat khong
truyén thoai tuong tu hodc so liéu, bang dic trung diéu ch€ nhu khi sir dung binh thuong).
Khi cdc giGi han vé nhiét khong cho phép phit lién tuc & cdc diéu kién nhu vay thi c6 thé thuc
hién cac phép do theo phuong phap chon. Trong nhitng truong hgp nay, phuong phap do phai
duoc ghi lai trong bao cdo do.

Nha san xuat phai cong bo vé diéu ché do kiém. Trong trudng hop diéu ché thoai tuong
tu d6i v6i mdy phat don bién (SSB) hoadc song bién triét séng mang (DSB-SC), qué trinh diéu
ché phai gom hai tan s6 tin hiéu sin khong c6 tan s6 hai lién quan. Trong trudng hop may
phat AM, phai st dung tin hiéu v6i do sau diéu ché€ & gid tri danh dinh. Trong truong hop
mady phat FM bang hep, qua trinh diéu ché phai gom tan s6 thoai don ¢6 muic tin hiéu sao cho
do 1éch phai la gia tri danh dinh dugc nha san xuat cong bo.

Trong trudng hop thiét bi truyén s6 liéu, nha san xuat phai cong bd chudi so lieu do
kiém ma mdy phat dugc diéu ché. Chudi s6 liu do ki€ém phai thoda man cdc diéu kién sau:

- Céc tin hiéu RF duoc tao ra 1a nhu nhau trong moi 1an phat;

- Phéat cach quang theo thoi gian;

- C4c chudi phat c6 thé dugc 1ap lai chinh xdc;

- Dang tin hiéu phai thda man 1a s6 liéu dugc phat ¢6 tinh ngiu nhién (d€ phan biét voi
bét ky ddy mao dau hoac dong bo khac);

- D0 sau diéu ché (hodc do léch) phai dac trung cho muc dich str dung thong thudng ctua
thi€t bi.

V6i mot thiét bi, phai st dung cing mot chudi s6 liéu do kiém cho tat ca cac phép do
phat xa.

Néu thiét bi dugc diéu ché bdi céc tin hiéu khic véi & trén, qua trinh diéu ché phai dac
trung cho trudng hop stt dung binh thudong. Trong tat ca cdc trudng hop, chi tiét vé qua trinh
diéu ch€ phai dugc ghi lai trong bdo cdo do.

Mady thu do phai dugc diéu hudng trén toan bo dai tin s6 do va & moi tdn s6 phat hién
thay thanh phan gia thi phai ghi lai mic cong sudt 1a muc phat xa gia dan dua dé€n mot tai xac
dinh. Lap lai cidc phép do v61 EUT trong trang théi cho va trang thdi thu.

Dai tan do la tir 150 kHz dén 12,5 GHz hoac 2xFc (Bang 7) néu 16n hon 12,5 GHz
(khong bao goém bang tan loai trir cho céc phat xa). Néu cac phat xa gida nam trong khoang
-10 dB cuta gi6i han dugc quy dinh giita 1,5 va 4 GHz thi phai thuc hién ti€p phép do téi

10
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12,75 GHz. N€u tan s6 hoat dong cua EUT 16n hon 6,375 GHz thi dai tan s6 do phai dugc mé
rong bang hai 1an tin s6 hoat dong cuc dai.

Bdng 6: Cdc yéu cdu vé do rong bang

Dai tan Po rong bang 6 dB
150 kHz dén 30 MHz 9 kHz dén 10 kHz
30 MHz dén 1 000 MHz 100 kHz dén 120 kHz
> 1000 MHz 1 MHz

Dé nang cao do nhay thu hodc han ché phat xa mong mu6n & bo loc thong dai cia may
thu do, do rong bang do B c¢6 thé giam xudng khi do gan Fc. Khi sir dung mdy phan tich phé
hoic dung cu tuong tu dé thuc hién do, do rong bang do c6 thé duoc giam xudng dé tang do
nhay do. Cong sudt dinh toan phan cua tit ca cac phat xa tap trong do rong bang & trén phai
dugc sur dung dé xac dinh xem c6 thdoa man cdc yéu cau hay khong. Phai sit dung bo tich
song dinh tuan theo CISPR 16-1 [5].

Bdng 7: Bdng tan loai trix doi voi cdc phdt xa ciia mdy phdt

Po rong bang can thiét cua phat xa Bang tan loai trix Trung tam bang tan loai trix
Fn < 0,05 Fc 3 Fn+ Fb Fc
Fn > 0,05 Fc 1,1 Fn + Fb Fc
Trong do:

- Fn = D06 rong bang can thiét cua loai phat xa mong mudn dugc dinh nghia trong Phu
luc 1 ctia Thé 1é vo tuyén dién (ITU RR) [1];

- Fb = 200 kHz trong dai tan thdp hon 30 MHz;

- Fb =2 MHz trong dai tan cao hon 30 MHz;

- Fc = Tan s6 trung tam do rong bang can thiét cia may phat.
5.3.1.2 Gi6i han

O trang thai phat, thiét bi phai tuan theo céc gi6i han trong muc 4.2.1.2, bang 1.

O trang thai thu va/hodc cho, thi€t bi phai tuan theo cic gidi han trong muc 4.2.1.2,
bang 2.

5.3.2 Cdc phdt xa biic xa khong mong muon
5.3.2.1 Phuong phép do

Cac phép do phat xa dugc thuc hién theo phuong phép thay thé.

Ang ten do kiém duogc sir dung dé thu bitc xa tit EUT. Ang ten ndy duoc dat trén mot
gid khong dan dién sao cho c6 thé sir dung ang ten vdi ca phan cuc ding va phan cuc ngang
va ¢6 thé thay doi dugc do cao so v6i mit san trong khoang tir 1 dén 4 m. T6t nhat nén sir
dung ang ten do kiém 1a ang ten dinh huéng. Kich thudc cta dng ten do kiém theo huéng do
khong duge vuot qua 20% cua khoang cach do.

11
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Vi cac phép do biic xa ctia EUT, ang ten do kiém duoc néi v6i mdy thu do ¢6 kha ning
diéu hudng tai bat ky tin s6 nao can do ki€ém va c6 kha nang do cdc mic tin hiéu tai dau vao
ctia no.

Trong cac phép do thay thé, thiét bi can do duoc thay bang dng ten thay th€ va bo tao
tin hiéu. V6i cac phép do dudi 1 GHz, ang ten thay th€ phai 1a ludng cuc nlra buGe song cong
hudng & tan s6 can do ki€ém hodc ludng cuc ngin dugc hiéu chinh thanh ludng cuc nira budc
séng. V6i cac phép do ndm giita 1 va 4 GHz, ¢6 thé sir dung ca ludng cuc nlta buée séng hoic
bo biic xa loa. Véi cac phép do trén 4 GHz thi phai st dung bo biic xa loa. Tam clia ang ten
nay phai tring v6i diém tham chi€u ctia mau do kiém ma né thay th€. Diém tham chi€u nay
phai la tam thé tich ctia méiu khi ang ten ctia né duoc lap trong vo mdy hodc di€ém ma ang ten
ngoai noi véi vo may.

Khoang cdc giita diém thap nhat ctia ang ten do ki€ém va mat san khong dugc nho hon
0,3 m.

Thuc té€ cho thay khoang cdach do khong phai 1a quan trong va khong anh hudng nhiéu
dén cac két qua do mién la khoang cach khong duoc nhd hon A/2 tai tdn s6 do va tuan theo
cac chi dan trong muc nay. Cac khoang cach do thuong duoc st dung 1a 3, 5, 10 va 30 m.

V6i cdc tan s6 trén 1 GHz, c6 thé sir dung khoang céch do ngian hon, mién 1a 16n hon
nam lan kich thude cuc dai ctia EUT, clia ang ten do va cla ang ten thay thé dong thoi phai
16n hon do dai nira budc séng cua tan s6 do kiém.

Vi tri clia cdp b6 trg (cap nguodn...) ma khong dugc tich riéng vi ¢6 thé gy anh hudng
dén céc két qua do. D€ dam bao cdc két qua do, cdp va cic day dan cua thiét bi bo tro nén
dugc sip x€p phia duGi mat san.

EUT phai dugc dat trén gid d6 ¢ vi tri chudn va & trang thai hoat dong.

Dau tién, ang ten do kiém dugc dit theo phan cuc diing. Sau d6 dng ten do kiém dugc
diéu chinh lén hoac xuong trong dai do cao xac dinh cho dén khi thu dugc miic tin hiéu cuc dai.

Xoay EUT 360° xung quanh truc ding dé thu duoc tin hiéu cuc dai.

Néu cén thiét, ang ten do kiém phai dugc diéu chinh 1én hodc xuéng mot 1an nita cho
dén khi tin hiéu dat cuc dai. Ghi lai muc tin hiéu nay.

Lap lai phép do vé6i phan cuc ngang.

Ang ten thay thé phai thay cho EUT & cing mot vi tri va v6i phan cuc ding. Tan s6 clia
bo tao tin hiéu duoc diéu chinh t6i tin s6 can kiém tra.

Lap lai viéc xoay va diéu chinh do cao dé cuc dai hod tin hiéu thu dugc.

Tin hiéu vao ang ten thay th€ dugc diéu chinh theo mic cho dén khi dat duoc miic bang
hodac c6 gia tri tuong d6i xac dinh truée so véi muic do duge tit EUT trong may thu do.

Lap lai toan bo cac budc do véi vi tri phan cuc ding clia cac ang ten.

Cong suét biic xa bing cong suat ciia bo tao tin hiéu (dd duoc thay d6i theo mic tuong
do6i néu can thiét va sau khi hiéu chinh theo tang ich cua ang ten thay thé va suy hao cap giita
bo tao tin hiéu va ang ten thay thé).
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Dai tan do la tir 30 MHz dén 12,5 GHz hoac 2 x Fc néu 16n hon 12,5 GHz (bao gom ca
bang tan loai trir cia may phat). Néu phat hién cac phat xa tap trong pham vi -10 dB cua gi6i
han quy dinh nam gitta 1,5 va 4 GHz thi phai thuc hién ti€p phép do tGi 12,75 GHz. Néu tan
s6 hoat dong ctia EUT 16n hon 6,375 GHz thi dai tin s6 do phai md rong bang hai lan tan s¢
hoat dong cuc dai.

Bdng 8: Cdc yéu cdu vé do rong bang

Dai tan Po rong bang 6 dB
30 MHz dén 1 000 MHz 100 kHz dén 120 kHz
> 1000 MHz 1 MHz

Dé cai thién do nhay thu hodc han ché phit xa mong muén & bo loc thong dai cia may
thu do khi do gin Fc, c6 thé thuc hién phép do phat xa gia bang hep v6i do rong bang nho
hon & trén. Cong suat dinh toan phan cua tat ca cac phat xa gia trong do rong bang & trén phai
dugc sur dung dé xac dinh xem cdc yéu ciu c6 dugc thoa man hay khong. Phai st dung bo
tach séng dinh tuan theo CISPR 16-1 [5].

Bdng 9: Bdng tan loai trix doi voi cdc phdt xa ciia mdy phdt

Po rong bang can thiét cia phat xa | Bang tan loai trir | Trung tam bang tan loai trix
Fn < 0,05 Fc 3 Fn+ Fb Fc
Fn > 0,05 Fc 1,1 Fn + Fb Fc

Trong do:
- Fn = D06 rong bang can thiét cua loai phat xa mong mudn dugc dinh nghia trong Phu
luc 1 ciia Thé 1é vo tuyén dién (ITU RR) [1];
- Fb = 200 kHz trong dai tan thap hon 30 MHz;
- Fb =2 MHz trong dai tan cao hon 30 MHz;
- Fc = Tan s6 trung tam do rong bang can thiét cia may phat.
5.3.2.2 Gi6i han
O trang thai phat, thiét bi phai tuan theo céc gi6i han trong muc 4.2.2.2, bang 3.

O trang thai thu va/hodc cho, thi€t bi phai tuan theo cic gidi han trong muc 4.2.2.2,
bang 4.

5.4 Cdc yéu cdu do kiém khdc
5.4.1 Mién nhiém RF ddn
5.4.1.1 Phuong phép do
Hai tin hiéu dau vao dugc n6i véi may thu qua mang két hop.
Nguén tin hiéu do ki€ém dugc cap cho may thu phai ¢6 tré khang v6i diu vao mdy thu 1a

50 Q. Yéu cau nay phai duoc thoéa man bat ké 12 mot hodc nhiéu tin hiéu st dung mang két
hop duoc cap dong thoi cho may thu.
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Cac mdy thu ma yéu cau tré khang nguon khac 50 Q nhu nha san xuat cong bo, phai su
dung bo bién déi trd khang dat gitta mang két hop 50 Q va ddu vao mdy thu.

Cac muc tin hiéu do kiém phai dugc biéu dién theo siic dién dong (e.m.f.) tai dau noi
vao mdy thu.

Cac anh hudng cua bat ky san pham xuyén diéu ché va tap am sinh ra trong cdc nguon
tin hiéu do kiém phai l1a khong dang ké.

Tin hiéu do kiém mong muén (& tin s6 danh dinh ctia may thu, v6i diéu ché€ do kiém
binh thuong, xem bang 10) phai duoc dua t6i dau vao mdy thu qua mot dau vao clia mang két
hop véi gia tri danh dinh cao hon do nhay kha dung cuc dai cia EUT (nhu nha san xuit cong
b6 trong tai liéu san pham) 60 dB (hodc gia tri thap hon nhu nha san xuét cong bo).

Bdng 10: Tin hiéu do kiém

Ché do Pon vi biéu ché
AM 60 % AM (1 kHz)
FM 60 % @6 1éch tin s6 cuc dai cho phép (1 kHz)
SSB bu 1 kHz Khong
Céc ché do khac Nhu nha san xuét cong bo Nhu nha san xuét cong bo

Doi vé6i thong tin twong tu (thoai):

- Khi ¢6 thé, phai diéu chinh am luong may thu dé c6 cong suat ddu ra danh dinh thap
nhat 1a 50% (nhu nha san xuat cong bo), hoiac trong trudong hop diéu chinh am lugng theo
budc thi phai chinh dén budc dau tién ma c6 cong suat dau ra dat it nhit 1a 50% cong suét
dau ra danh dinh.

Doi véi thong tin phi thoai:

- C4c thiét bi di€u ché phai dugc nha san xuét cong bo.

Viéc do kiém phai dugc thuc hién trong toan bo dai tan tir 150 kHz dén 1 GHz véi cdc
budc tan so t6i da 1a 1% tan s6 tic thoi va khong tinh bang tan loai trir.

Bang tan loai trir cia mdy thu hoac phan thu ctia may phat dugc xac dinh theo cac dac
tinh cta thiét bi.

Trong truong hgp cdc may thu hoat dong trén mot tan s6 don c¢6 dinh, bang tan loai trix
kéo dai tir am 5% dén duong 5% cia tan s6 don cd dinh do.

Trong truong hop cac may thu hoat dong hoac c6 kha nang hoat dong trén mot s6 tan s6
trong mot bang tan hoat dong hep ma nho hon 20% cua tan s6 trung tam bang tan hoat dong,
bang tan loai trir 1a tir am 5% cua tan s6 thap nhat cta bang tan hoat dong hep dén duong 5%
clia tAn s6 cao nhit ctia bang tan do.

Trong truong hop cac may thu hoat dong hoac c6 kha nang hoat dong trén mot s6 tan s6
trong mot bang tin rong, bang tan loai trir d6i véi modi tin s6 do kiém tin hiéu mong mudn
phai tir am 5% dén duong 5% clia mbi tan s6 do kiém tin hiéu mong muon.

Phép do kiém phai duoc thuc hién tai ddu ndi vao ctia mdy thu qua dau vao thit hai cua
mang két hop.
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Viéc cap cdc tin hiéu do kiém khong dugc 1am cho ddu ra mdy thu gii diéu ché bi:
- Giam xuong thap hon 12dB SINAD doi véi thiét bi thoai tuong tu; hoac
- Giam xuong thap hon 80% cua thong luong s6 liéu goc doi véi thi€t bi phi thoai; hoac
- Giam xu6ng mitc dugc nha san xuat cong bo ddi vdi loai tin hiéu truyén.
Cac dap tng tap roi rac phai dugc bo qua.
5.4.1.2 Gi6i han

Thié€t bi phai tuan theo cac gigi han trong muc 4.2.3.2.
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FOREWORD

The Technical Standard TCN 68 - 244: 2006 “Radio amateur equipment -
Technical Requirements” is based on the standards ETSI EN 301 783-1 of the European
Telecommunications Standards Institute (ETSI).

The Technical Standard TCN 68 - 244: 2006 is drafted by Research Institute of
Posts and Telecommunications (RIPT) at the proposal of Department of Science &
Technology and issued following the Decision No. 27/2006/QD-BBCVT dated 25/7/2006
of the Minister of Posts and Telematics.

The Technical Standard TCN 68 - 244: 2006 is issued in a bilingual document
(Vietnamese version and English version). In cases of interpretation disputes, Vietnamese
version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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AMATEUR RADIO EQUIPMENT
TECHNICAL REQUIREMENTS

(Issued together with the Decision No. 27/2006/QD-BBCVT dated 25/7/2006
of the Minister of Posts and Telematics)

1. Scope

This technical standard applies to the following radio equipment types: Radio
equipment intended to be used by radio amateurs within the meaning of Article 1, definition
56, of the International Telecommunications Union (ITU) Radio Regulations [1] and which is
available commercially.

This technical standard is used as the basis for type approval of amateur radio
equipment.

2. Normative References

ETSI EN 301 783-1 VI1.1.1 (2000-09): “Electromagnetic compatibility and Radio
Spectrum Matters (ERM); Land Mobile Service; Commercially available amateur radio
equipment; Part 1: Technical characteristics and methods of measurement”.

3. Definitions, symbols and abbreviations

3.1 Definitions

Base station equipment: Used to describe amateur radio equipment which is powered
from the public AC power network, either directly or indirectly to an AC/DC converter.

Maximum usable sensitivity: Minimum receiver Radio Frequency (RF) input signal
level to produce a specified analogue SINAD ratio or Bit Error Ratio (BER), or other
specified output quality measure, which is input signal level related.

Mobile equipment: Used to describe all amateur radio equipment powered by a
vehicular power supply.

Spurious emissions: Emissions on a frequency or frequencies which are outside the
necessary bandwidth and the level of which may be reduced without affecting the
corresponding transmission of information. Spurious emissions include harmonic emissions,
parasitic emissions, intermodulation products and frequency conversion products, but
exclude out-of-band emissions.

Out-of-band emissions: Emissions on a frequency or frequencies immediately outside
the necessary bandwidth which results from the modulation process, but excluding spurious
emissions.

Unwanted emission: Consists of spurious emissions and out-of-band emissions.

Port: A particular interface of the specified apparatus with the external electromagnetic
environment. Any connection point to an equipment intended for connection of cables to or
from that equipment is considered as a port.
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Antenna port

AC power port Earth port

Apparatus
DC power port Signal/control port

Enclosure port

Enclosure port: The physical boundary of the apparatus through which electromagnetic
fields may radiate or impinge.

Portable equipment: Used to describe all portable amateur radio equipment powered by
an internal (and/or) external battery.

Environmental profile: range of environmental conditions under which equipment
within the scope of the present document is required to comply with the provisions of the
present document.

3.2 Abbreviations
EMC ElectroMagnetic Compatibility
LV Low Voltage
BER Bit Error Ratio
DSB-SC Double SideBand Suppressed Carrier
emf electromotive force
ESD ElectroStatic Discharge
EUT Equipment Under Test
LISN Line Impedance Stabilizing Network
PEP Peak Envelope Power
RF Radio Frequency
SSB Single SideBand.
3.3. Symbols
Fb Skirt bandwidth
Fc Centre frequency of the transmitter necessary bandwidth
Fn Necessary bandwidth
HF High Frequency
SINAD Ratio of Signal + Noise + Distortion to Noise + Distortion
VHF Very High Frequency
UHF Ultra High Frequency.

4. Technical requirements specifications

4.1 Environmental profile

The environmental profile for operation of the equipment shall be declared by the
supplier. The equipment shall comply with all the technical requirements of the present
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do

cument at all times when operating within the boundary limits of the required operational

environmental profile.

4.2 Conformance requirements

4.2.1 Unwanted emissions, conducted

4.2.1.1 Definition

These are any emissions from the antenna port of the equipment in receive (or transmit

standby) mode, or any emission outside of exclusion band defined from the necessary
bandwidth in transmit mode.

4.2.1.2 Limits

Table 1: Antenna port limits in transmit mode

Frequency range Test Limits Remarks
0.15MHz to 1.7 MHz -36 dBm or -60 dBc
whichever is higher
1.7 MHz to 35 MHz -36 dBm or -40 dBc
whichever is higher
35 MHz to 50 MHz -40 to -60 dBc or (note 1)
-36 dBm whichever is higher
50 MHz to 1 000 MHz -36 dBm or -60 dBc
whichever is higher
> 1 000 MHz -30 dBm or -50 dBc (note 2)
whichever is higher
Note 1: The limit in dBc decreases linearly with the logarithm of frequency in the range 35 MHz
to 50 MHz.
Note 2: For measurement at frequencies greater than 40 GHz no test limits are specified.

of

Where limits are stated using dBc, the reference level is the maximum RF output PEP
the transmitter measured at the antenna port.

Table 2: Antenna port limits in receive or transmit standby mode

Frequency Range Test Limits Remarks
0.15 MHz to 1 000 MHz -57 dBm
> 1 000 MHz -47 dBm (note)
Note 1: For measurement at frequencies greater than 40 GHz no test limits are specified.

4.2.2 Unwanted emissions, radiated
4.2.2.1 Definition

These are any emissions from the enclosure of the equipment in active, receive (or

transmit standby) mode, or any emission outside of exclusion band defined from the
necessary bandwidth in transmit mode.
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4.2.2.2 Limits
Table 3: Enclosure port limits in active mode
Frequency range Test limits Remarks
30 MHz to 35 MHz -36 dBm or -40 dBc
whichever is higher
35 MHz to 50 MHz -40 to -60 dBc or -36 dBm (Note 1)
whichever is higher
50 MHz to 1000 MHz -36 dBm or -60 dBc
whichever is higher
> 1000 MHz -30 dBm or -50 dBc (Note 2)
whichever is higher
Note 1: The limit in dBc decreases linearly with the logarithm of frequency in the range 35 MHz
to 50 MHz.
Note 2: For measurement at frequencies greater than 40 GHz no test limits are specified.

Where limits are stated using dBc, the reference level is the maximum RF output PEP
of the transmitter measured at the antenna port.

Table 4: Enclosure port limits in receive or transmit standby mode

Frequency Range Test Limits Remarks
30 MHz to 1 000 MHz -57 dBm
> 1 000 MHz -47 dBm (note)
Note: For measurement at frequencies greater than 40 GHz no test limits are specified.

4.2.3 Conducted RF immunity
4.2.3.1 Definition

This test assesses the ability of receivers, transmitters, transceivers, transverters, RF
amplifiers to operate as intended in the presence of a radio frequency conducted disturbance
at the receiver antenna port.

This test is applicable to base station, mobile, portable and ancillary equipment.

This test shall not apply to RF low-noise preamplifiers intended for location directly at
the antenna.

In normal use, amateur radio transmitting equipment is not collocated with other radio
transmitters operating within 10% of its own carrier frequency, so that inter-transmitter
intermodulation will not occur. Therefore immunity testing of the transmitter antenna port is
not justified and is not included in the present document.
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4.2.3.2 Limits

Table 5: Conducted RF immunity limits

Environmental Operating Characteristics of Units Performance
phenomena | frequency range of EUT | the unwanted signal criteria
RF conducted <30 MHz 90 dBuV emf See subclause
immunity 80 % AM (400 Hz) 5.4.1.1
0.15-1000 MHz
> 30 MHz 80 dBuV emf See subclause
80 % AM (400 Hz) 54.1.1
0.15-1000 MHz

5. Testing for compliance with technical requirements

5.1. Environmental conditions for testing

5.1.1. EUT test frequencies
Testing shall be performed with the EUT set to frequencies as follows:
- Single-band equipment: test at the centre of the band;
- Double-band equipment: test at the centre of both bands;

- HF multi-band equipment or VHF/UHF multi-band equipment: test at the centre of
the lowest, the centre of the middle, and the centre of the highest band;

- HF/VHF, HF/UHF or HF/VHF/UHF combined equipment: test at the centre of the
lowest HF band, the centre of the middle HF band, the centre of the highest HF band, the

centre of the lowest VHF/UHF band, the centre of the middle VHF/UHF band, and the centre
of the highest VHF/UHF band.

5.2 Methods of measurement, test sites and general arrangements for measurements
involving the use of radiated fields

5.2.1 Using the outdoor test site

The outdoor test site shall comply with the requirements of CISPR 16-1 [5]. The
standard position for the test sample shall be 1.5 m above the ground plane, supported by a
non conductive structure.
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1 l1-4m

1.5m

| Ground plane |

Note: 1. Equipment under test
2. Test antenna
3. High pass filter (may not be necessary)
4. Spectrum analyser or measuring receiver

Figure 1: General arrangement

5.2.2 Alternative test site using a fully anechoic RF chamber

Radiated measurements may be performed in a fully anechoic RF chamber simulating a
free-space EMC environment.

The chamber shall comply with the return loss characteristics shown in Figure 2 [4]. If
such a chamber is used, this fact shall be recorded in the test report.

Frequency characteristics

\ /”—

N\

M

10 2 5 100 20 50 1000
Frequency [MHz]

Reflectivity [dB]
/
/
/
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Figure 2: Return loss characteristics

5.3. Essential radio test suites
5.3.1. Unwanted emissions, conducted
5.3.1.1 Method of measurement

The EUT shall be terminated in a non radiating load and power attenuator according to
the manufacturer's specifications. The output of the power attenuator shall be connected to a
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measuring receiver. The measuring receiver (or spectrum analyser) shall comply with the
bandwidth and detector requirements as stated below.

The EUT shall be modulated such that the maximum PEP output is achieved, either by
single or multiple tones, or by a suitable bit stream, or in the case of transmitters for other
than analogue voice or data, by test modulation representative of normal use. Where thermal
limitations prevent continuous transmissions under such conditions, the measurements may
be made using gated methods. Under these circumstances, the test method shall be
documented in the test report.

The manufacturer shall declare the test modulation. In the case of analogue voice
modulation for a Single SideBand (SSB) or Double SideBand Suppressed Carrier (DSB-SC)
transmitter, the modulation shall consist of two sinusoidal, non-harmonically related
frequencies such as to produce signals of equal output power. In the case of an AM
transmitter, one such signal shall be used, with a modulation depth of the rated value. In the
case of a narrow band FM transmitter, the modulation shall consist of a single audio
frequency of such level that the deviation shall be the rated value as declared by the
manufacturer.

In the case of equipment intended for data transmission, the manufacturer shall declare
a Test Data Sequence with which the transmitter shall be modulated. The Test Data Sequence
shall be such that:

- The generated RF signal is the same for each transmission;
- The transmissions occur regularly in time;
- Sequences of transmissions can be repeated accurately;

- The format of the signal is such that the transmitted data (as opposed to any preamble
or synchronization sequences) is essentially random in nature;

- The modulation depth (or deviation) attained is representative of the normal intended
use of the equipment.

The same Test Data Sequence shall be used for all emissions measurements on the same
equipment.

For equipment intended for modulation by signals other than those defined above, the
modulation shall be representative of that in normal use. In all cases, the details of the
modulation shall be documented in the test report.

The measuring receiver shall be tuned over the measurement frequency range and at
each frequency at which a spurious component is detected, the power level shall be recorded
as the conducted spurious emission level delivered into the specified load. The measurements
shall be repeated with the EUT in standby-mode and with the EUT in receive mode.

The measurement frequency range extends from 150 kHz to 12.5 GHz or 2xFc (table 7)
if greater than 12.5 GHz, excluding the transmitter exclusion band for emissions. If spurious
emissions are detected within -10 dB of the specified limit between 1.5 and 4 GHz, then the
measurement shall continue to 12.75 GHz. If the operating frequency of the EUT is greater
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than 6.375 GHz, the measurement frequency range shall extend up to and including twice the
maximum operating frequency.

Table 6: Bandwidth requirements

Frequency range 6 dB bandwidth
150 kHz to 30 MHz 9 kHz to 10 kHz
30 MHz to 1 000 MHz 100 kHz to 120 kHz

> 1000 MHz 1 MHz

To improve measurement sensitivity or to avoid spillover from the wanted emission into
the measurement receiver bandwidth filters, the measurement bandwidth B may be reduced
when measuring close to Fc. Where spectrum analysers or similar instruments are used to
perform the measurement, the measurement bandwidth may be reduced in order to improve
measurement sensitivity. The total peak power of the all spurious emissions in the bandwidth
above shall be used to determine whether the requirements are met. A peak detector
complying with CISPR 16-1 [5] shall be used.

Table 7: Transmitter exclusion band for emissions

Necessary bandwidth of emission Exclusion band Exclusion band centre
Fn <0.05 Fc 3Fn+Fb Fc
Fn > 0.05 Fc 1.1 Fn+ Fb Fc
Where:
- Fn = Necessary bandwidth of the wanted class of emission as defined in ITU RR [1]
appendix 1;

- Fb =200 kHz in the frequency range below 30 MHz;
- Fb =2 MHz in the frequency range above 30 MHz;
- Fc = Centre frequency of the transmitter necessary bandwidth.
5.3.1.2 Limits
In transmit mode the equipment shall comply with the limits in subclause 4.2.1.2, table 1.

In receive and/or standby mode the equipment shall comply with the limits in subclause
4.2.1.2, table 2.

5.3.2. Unwanted emissions, radiated
5.3.2.1 Method of measurement
Radiated emission measurements shall be performed using the substitution method.

A test antenna shall be used to detect the radiation from the EUT. This antenna is
mounted on a non conducting support such as to allow the antenna to be used in either
horizontal or vertical polarization and for the height of its centre above ground to be varied
over the range 1 to 4 m. Preferably a test antenna with pronounced directivity should be used.
The size of the test antenna along the measurement axis shall not exceed 20% of the
measuring distance.
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For EUT radiation measurements, the test antenna is connected to a measuring receiver,
capable of being tuned to any frequency under investigation and of measuring the levels of
signals at its input.

The substitution antenna and signal generator is used to replace the equipment under
test in substitution measurements. For measurements below 1 GHz, the substitution antenna
shall be half wavelength dipole resonant at the frequency under consideration, or a shortened
dipole, calibrated to the half wavelength dipole. For measurements between 1 and 4 GHz,
either a half wavelength dipole or a horn radiator may be used. For measurements above 4
GHz a horn radiator shall be used. The centre of this antenna shall coincide with the
reference point of the test sample it has replaced. This reference point shall be the volume
centre of the sample when its antenna is mounted inside the cabinet, or the point where an
outside antenna is connected to the cabinet.

The distance between the lower extremity of the test antenna and the ground shall not
be less than 0.3 m.

Evidence indicates that the measuring distance is not critical and does not significantly
affect the measuring results, provided that the distance is not less than A/2 at the frequency of
measurement, and the precautions described in this clause are observed. Measuring distances
of 3,5, 10 and 30 m are in common use.

For frequencies above 1 GHz, a smaller measuring distance may be used provided it is
greater than five times the maximum dimension of the EUT and five times the maximum
dimension of the measurement antenna and five times the dimension of the substitution
antenna and exceeds one half-wavelength at the test frequency.

The position of auxiliary cables (power supply etc.) which are not adequately decoupled
may cause variations in the measuring results. In order to get reproducible results, cables and
wires of auxiliary equipment should be arranged vertically downwards decoupled to the
ground plane.

The EUT shall be placed on the support in its standard position and switched on.

The test antenna shall be oriented initially for vertical polarization. The test antenna
shall be raised or lowered through the specified height range until the maximum signal level
1s detected.

The EUT shall be rotated through 360° about a vertical axis to maximize the detected
signal.

The test antenna shall be raised or lowered again, if necessary, through the specified
height range until a maximum is obtained. This level shall be recorded.

This measurement shall be repeated for horizontal polarization.

The substitution antenna shall replace the EUT in the same position and with vertical
polarization. The frequency of the signal generator shall be adjusted to the frequency under
investigation.

The rotation and height scans to maximize the detected signal shall be repeated.
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The input signal to the substitution antenna shall be adjusted in level until an equal or a
known related level to that detected from the EUT is obtained in the test receiver.

The entire measurement sequence shall be repeated with horizontal positioning of the
antennas.

The radiated power is equal to the power supplied by the signal generator, modified by
the known relationship if necessary and after corrections due to the gain of the substitution
antenna and the cable loss between the signal generator and the substitution antenna.

The measurement frequency range extends from 30 MHz to 12.5 GHz or 2xFc if
greater than 12.5 GHz, excluding the transmitter exclusion band for emissions. If spurious
emissions are detected within -10 dB of the specified limit between 1.5 and 4 GHz, then the
measurement shall continue to 12.75 GHz. If the operating frequency of the EUT is greater
than 6.375 GHz, the measurement frequency range shall extend up to and including twice the
maximum operating frequency.

Table 8: Bandwidth requirements

Frequency range 6 dB Bandwidth
30 MHz to 1 000 MHz 100 kHz to 120 kHz
> 1 000 MHz 1 MHz

To improve measurement sensitivity or to avoid spillover from the wanted emission into
the measurement receiver bandwidth filters when measuring close to Fc, the measurement of
narrow band spurious emissions may be performed with a bandwidth smaller than the above.
The total peak power of the all spurious emissions in the bandwidth above shall be used to
determine whether the requirements are met. A peak detector complying with CISPR 16-1 [5]
shall be used.

Table 9: Transmitter exclusion band for emissions

Necessary bandwidth of emission Exclusion band Exclusion band centre
Fn <0.05 Fc 3Fn+Fb Fc
Fn > 0.5 Fc 1.1 Fn+ Fb Fc
Where:
- Fn = Necessary bandwidth of the wanted class of emission as defined in ITU RR [1]
appendix 1;

- Fb =200 kHz in the frequency range below 30 MHz;

- Fb =2 MHz in the frequency range above 30 MHz;

- Fc = Centre frequency of the transmitter necessary bandwidth.
5.3.2.2 Limits

In transmit mode the equipment shall comply with the limits shown in subclause
4.2.2.2, table 3.

In receive and/or standby mode the equipment shall comply with the limits shown in
subclause 4.2.2.2, table 4.
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5.4. Other test specifications
54.1. Conducted RF immunity
5.4.1.1 Method of measurement
The two input signals shall be connected to the receiver via a combining network.

Test signal sources which are applied to the receiver shall present an impedance of 50
Q2 to the receiver input. This requirement shall be met irrespective whether one or more
signals using a combining network are applied to the receiver simultaneously.

Receivers which require source impedances other than 50 Q as specified by the

manufacturer, shall be achieved by an impedance transformer placed between the 50 Q
combining network and the receiver input.

The levels of the test signals shall be expressed in terms of the electromotive force
(e.m.f.) at the receiver input connector.

The effects of any intermodulation products and noise produced in the test signal
sources shall be negligible.

The wanted test signal, at the nominal frequency of the receiver, with normal test
modulation, (see table 10), shall be applied to the receiver input connector via one input of
the combining network at a nominal value of 60 dB (or a lower value as declared by the
manufacturer) above the maximum usable sensitivity of the EUT as declared by the
manufacturer in the product documentation.

Table 10: Test signal

Mode Units Modulation
AM 60 % AM (1 kHz)
FM 60 % of the maximum permissible frequency deviation (1 kHz)
SSB 1 kHz offset None
Other modes | as declared by the as declared by the manufacturer
manufacturer

For analogue communication (speech):

- Where possible, the receiver volume control shall be adjusted to give at least 50% of
the rated output power as declared by the manufacturer, or in the case of stepped volume
controls, to the first step that provides an output power of at least 50% of the rated output
power.

For non-speech communication:
- The modulation facilities shall be declared by the manufacturer.

The test shall be performed over the frequency range 150 kHz to 1 GHz using stepped
increments of maximum 1% of the momentary frequency with the exception of the exclusion
band.

The exclusion band for a receiver and the receiver of a transceiver is determined by the
characteristics of the equipment.
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In the case of receivers operating on a fixed single frequency, the exclusion band
extends from minus 5% to plus 5% of the fixed single frequency.

In the case of receivers operating, or capable of operating, on a number of spot frequencies
in a narrow operating frequency band which is less than 20% of the centre frequency of the
operating band, the exclusion band extends from minus 5% of the lowest frequency of the
narrow operating frequency band to plus 5% of the highest frequency of that band.

In the case of receivers operating, or capable of operating on a number of spot
frequencies over a wide frequency band, the exclusion band for each of the wanted signal test
frequencies shall extend from minus 5% to plus 5% of each wanted signal test frequency.

The test shall be applied to the receiver input connector via the second input of the
combining network.

Application of the test signal shall not cause the demodulated receiver output to:
- Be reduced to less than 12 dB SINAD for analogue speech equipment; or
- Be reduced to less than 80% of the original data throughput for non-speech

equipment; or

- Be degraded to a level declared by the manufacturer as appropriate for the type of
signal conveyed.

Discrete spurious responses shall be ignored.
5.4.1.2 Limits

The equipment shall comply with the limits shown in subclause 4.2.3.2.
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