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LOI NOI PAU

Tiéu chudn Nganh TCN 68-240: 2006 “Thiét bi dién thoai VHF st dung trén
song - Yéu cau ky thuat” dugc xay dung trén co s& chdp thuan nguyén ven tiéu chuin
ETSI EN 300 698-1 V1.2.1 (2000-08) ctia Vién Tiéu chuin Vién thong chau Au (ETSI),
c6 tham khao thém tiéu chuan ETSI EN 300 698-2 V1.1.1 (2000-08), ETS 698 (1997-03)
va mot s6 Khuyén nghi cia Uy ban Tiéu chudn hod Vién thong thuoc Lién minh Vién
thong Quoc t€ (ITU-T).

Tiéu chuian Nganh TCN 68-240: 2006 do Vién Khoa hoc K§ thuat Buu dién (RIPT)
bién soan theo dé nghi cua Vu Khoa hoc - Cong nghé va dugc ban hanh theo Quyét dinh
s0 27/2006/QD-BBCVT ngay 25 thang 7 nam 2006 cta Bo truéng Bo Buu chinh, Vién thong.

Tiéu chudn Nganh TCN 68-240: 2006 dugc ban hanh du6i dang song ngit (ti€ng
Viét va ti€ng Anh). Trong trudng hop c6 tranh chap vé cdch hiéu do bién dich, ban tiéng
Viét dugc 4p dung.

VU KHOA HOC - CONG NGHE
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THIET BI PIEN THOAI VHF SU DUNG TREN SONG
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 chuin nay quy dinh cdc yéu céu t6i thiéu cho may phat va mdy thu vo tuyén VHF
hoat dong trong bang tan nghiép vu luu dong hang hai, st dung trén song.

Tiéu chudn nay ap dung cho mdy thu, may phat vo tuyén VHF ¢6 bo két néi hodc 6 cam

ang ten bén ngoai 50 Q s dung trén song hoat dong trong dai tan tir 156 MHz dén 174 MHz.

Tiéu chuédn nay la co s& cho viéc chitng nhan hgp chuin dién thoai vo tuyén VHF sir
dung trén song.

2. Tai liéu tham chiéu chudn

[1]

[2]

[3]

ETSI EN 300 698-1 v1.2.1 (2000-08): “Electromagnetic compatibility and Radio
spectrum Matters (ERM); Radio telephone transmitters and receivers for the
maritime mobile service operating in the VHF bands used on inland waterways;
Part 1: Technical characteristics and methods of measurement”

ETSI EN 300 698-2 v1.1.1 (2000-08): “Electromagnetic compatibility and Radio
spectrum Matters (ERM); Radio telephone transmitters and receivers for the
maritime mobile service operating in the VHF bands used on inland waterways;
Part 2: Harmonized EN under article 3.2 of the R&TTE Directive”

ETS 300 698: “Radio Equipment and Systems (RES); Radio telephone
transmitters and receivers for the maritime mobile service operating in the VHF
bands uded on inland waterways; Technical characteristics and methods of
measurement”

3. Chix viét tat

ad
ATIS
DSC
DX
EUT
e.m.f
fd
RF
r.m.s
RX

Do léch bién do

Hé thong nhan dang may phat tu dong
Goi chon s0

Phat dau tién

Thiét bi dugc do kiém

Strc dién dong

Do 1éch tan s6

Tan s6 vo tuyén

Céan quan phuong

Phat lai
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SINAD Ty s6 tin hiéu trén tap am
VSWR Ty 1é séng ding dién ap.

4. Cac yéu cau chung

4.1 Cdu tric

Céc cau tric vé co khi, dién va viéc lap rdp hoan thién thiét bi phai tuan tha thiét k€ tot
theo moi phuong dién, thiét bi phai dugc thiét k&€ phit hop cho viéc str dung trén tau thuyén.

TAt ca cdc nim diéu khién trén thi€t bi phai ¢ kich thudc phi hgp dé thuc hién viéc
diéu khién dugc dé dang, s6 lugng nim diéu khién phai ¢ mic can thiét t6i thi€u dé c6 thé
van hanh tot va don gian.

D6i voi phép do ki€m tuan thu, cdc tai liéu ky thuat lién quan phai dugc cung cip keém
theo thiét bi.

Nghiép vu thong tin luu dong hang hai VHF st dung céc kénh tan s6 don va ca céac
kénh hai tan s6. Da6i v6i cac kénh hai tan so6 thi khoang cach giira tan s6 thu va tin s6 phat la
4,6 MHz (Xem “Thé 1é¢ Vo tuyén dién quoc t€ ™).

Thiét bi phai c¢6 kha nang hoat dong trén ca kénh mot tan s6 va kénh hai tan s6, van
hanh bang tay (don cong). N6 ciing phai c6 kha nang hoat dong trén kénh hai tdn s6 ma
khong phai diéu khién béng tay (song cong).

Khong cén ¢6 cac tién ich da quan sat va quét.

Thié€t bi phai c6 kha nang hoat dong trén tit ca cac kénh nhu qui dinh trong phu luc 18
ctia “Thé 1¢ Vo tuyén dién quoc t€ ™.

Viéc hoat dong trén cdc kénh 75 va 76 phai duoc bao vé bing cdc phuong phép
thich hop.

Thiét bi phai duoc thiét k& dé viéc sir dung kénh 70 cho cdc muc dich khdc véi DSC 1a
khong duoc phép.

Co quan quan 1y c6 thé cap phép bé sung mot hodc nhiéu kénh theo phu luc 18 cua
“Thé 1¢ Vo tuyén dién quoc t&”.

Phai luén ¢6 kha nang giam tu dong cong suit cua bat ky mot kénh nao. Khong cho
phép ngudi str dung thay déi chuong trinh da duoc thi€t 1ap cho céc kénh nay.

Cong suat dau ra phai duge tu dong gidi han trong khoang 0,5 W va 1 W trén cac kénh
sau day: 6, 8, 10, 11, 12, 13, 14, 15, 17,71, 74 va 77.

Néu c6 bat ky bo phan tao tan s trong may phat chua khoa thi thiét bi khong dugc phat.

Thiét bi khong dugc phat trong thoi gian chuyén kénh.
4.2 Cdc yéu cdu vé diéu khién va chi thi

Thiét bi phai c6 bo chon kénh va phai chi 16 s6 dang ky, nhu trong phu luc 18 ciia “Thé
1é Vo tuyén dién quoc t&”. S6 dang ky kénh phai luon 16 rang trong bat ky diéu kién chiéu
sdng nao.

Viéc bo tri cdc chit s6 tir O dén 9 trén bé mat cua thi€t bi phai tuan thi theo Khuyén
nghi ITU-TE.161.
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Thi€t bi phai c6 cdc nim diéu khién va chi thi bé sung nhu sau:
- Cong tac bat/tit cho toan bo hé thong c6 hién thi dé biét ring hé thong dang hoat dong;
- Mot niit Nhan D€ N6i (Push to Talk) khong khod, van hanh béng tay d€ bat mdy phat;

- Mot cong tic diéu chinh bing tay dé 1am giam cong suat dau ra cia mdy phat dén gia
tri ndm trong khoang 0,5 W va 1 W;

- Mot nim diéu khién cong suat tin s6 am tAn ma khong lam anh hudng dén mitc am
thanh cta t6 hgp cam tay;

- Mot nim diéu khién tit Am thanh;

- Mot nim diéu khién dé€ 1am giam do sang cua thiét bi chi€u sdng dén 0;

- Mot bo tdch cong suat dau ra c6 hién thi dé bao ring séng mang dang dugc tao ra.

Thiét bi cling cin phai dap ing cac yéu cau sau day:

- Ngudi stir dung khong thé truy nhap dén bat ky niim diéu khién nao ma néu diéu khién
sai s€ gy ra su sai hong tinh nang ky thuat cua thiét bi;

- Néu cdc ndm diéu khién c¢6 thé truy nhap dugc bo tri trén mot bang diéu khién riéng
biét va néu c6 hai hay nhiéu bang di€u khién thi mot trong cac bang diéu khién phai c6 tinh
uu tién hon céc bang khéac. Néu ¢6 nhiéu bang diéu khién, thi su van hanh clia mot bang diéu
khién phai dugc hién thi trén cic bang khéc.

4.3 T6 hop cam tay va loa

Thiét bi phai c6 loa bén trong va/hodc 6 cam loa bén ngoai va phai c6 bo phan dé lap t6
hop dién thoai hodc mi-cro.

Khi phat don cong thi phai tat am thanh d4u ra ciia mdy thu.

Khi dang phét song cong thi chi ¢6 t6 hgp cam tay dugc hoat dong. Phai ti€n hanh kiém
tra d€ dam bao van hanh chinh xéc khi & ch€ do song cong va phai thuc hién cac bién phéap
phong ngira d€ tranh nhitng sai hong vé dién hodc su phan héi am thanh, cdc phan hdi nay ¢6
thé tao ra dao dong.

4.4 Thoi gian chuyén kénh

Su chuyén kénh can phai duoc bo tri sao cho thoi gian can thiét dé thay déi viéc st dung
kénh nay sang bat ky mot kénh nao khic khong dugce vuot qua 5 s.

Thoi gian can thiét d€ thay dai tir phét thanh thu hodc ngugc lai khong duge vuot qué 0,3 s.

4.5 Cac bién phdp an toan

Phai c6 cdc bién phdp dé bao vé thiét bi tranh céc danh hudng cta hién tuong qué ap va
qué dong.

Phai c6 céc bién phdp dé tranh cdc hong héc cho thi€t bi do hién tuong thay d6i dién ap
dot ngot va tranh bt ky su hdong héc nao c6 thé ting do su d6i chiéu dot ngot cuia nguon dién.

Phai c6 phuong phap ti€p dit cho cdc bo phan thiét bi 1a kim loai dé tran, nhung cdc
phuong phap nay khong duogc gay ra su ti€p dat cho bat ky cuc nao ctia nguon dién.

T4t ca cac bd phan va day dan c6 dién ap DC hoac AC (céc dién ap khac véi dién ap tan
s6 vO tuyén) co dién dp dinh vuot qua 50 V, can duoc bao vé dé tranh su ti€p can bit ngd va
phai tu dong cach ly véi tat ca cdc nguon dién néu vo bao vé bi thdo ra. Mot cach tuong
duong, thiét bi phai dugc san xuat sao cho tranh duogc su ti€p can cac bo phan hoat dong &
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dién ap nay trir khi st dung cic dung cu thich hgp nhu ¢ 1€ hay t6 vit. Cac nhan canh bao rd
rang phai dugc dan vao ca hai mat cua thi€t bi va trén vo bao vé.

Khi cdc cuc clia dng ten ndi v6i bo hd mach hoac ngan mach trong mot khoang thoi
gian t6i thiéu 12 5 phit thi khong duoc gay hong thiét bi.

Dé khong gay hong héc do dién 4p tinh dugc tao ra tai cac cuc ang ten, phai ¢6 dudng din
dién mot chiéu tir cac cuc ang ten xudng gid mdy véi tré khang khong dugc vuot qua 100 kQ.

Thong tin trong cac thi€t bi nhé tam thoi phai dugce luu gitt khi bi mat dién trong khoang
thoi gian dén 60 s.
4.6 Phdn loai cdc ddc tinh diéu ché va phdt xa

Thiét bi phai st dung di€u ché€ pha, G3E (di€u ché tin s6 v6i mic nén trudc
6 dB/oct) cho thoai va G2B cho bao hiéu goi chon s6 DSC va ATIS.

Thiét bi phai dugc thiét k& dé hoat dong véi khoang céch kenh 1 25 kHz.
Do lech tan tuong ting véi diéu ché (G3E) 100% phai 1a +5 kHz.

4.7 Cdc thiét bi thu va phdt DSC

Cac may phat va mdy thu VHF c6 mo dem DSC bén trong hoac mot moé dem DSC bén
ngoai phai dugc kiém tra theo tiéu chuan EN 300 338 d6i véi thiét bi DSC.

Cac may thu va may phat VHF st dung cho DSC phai tuan tha cac yéu cau sau:

- Thiét bi DSC phai c6 kha nang hoat dong trén kénh 70;

- Néu thiét bi duoc thi€t k& dé noi mo dem bén ngoai véi cong tdn s6 am thanh thi tro
khang diu vao va dau ra phai la 600 Q va c6 day tiép dit riéng;

- Néu thiét bi duoc thiét k& dé n6i mo dem bén ngoai vé6i cac dau ra va dau vao nhi phan
cho cdc tin hiéu DSC, thi mic logic va cdc chiic niang tuong tng phai tuan thi theo tiéu chuin
IEC 61162-1.

4.8 Danh nhdn

TAt ca céac nim diéu khién, cdc bo phan va thiét bi két cudi déu phai dugc ddnh nhin
mot cich 1o rang.

Chi tiét vé ngudn dién cung cép cho thiét bi phai dugc chi dan rd rang trén thiét bi.

Phai danh ddu cdc khoi cua thiét bi 6 rang trén mat ngoai véi cac thong tin vé nha san
xuat, dang dang ky cua thiét bi va so xé ri cua khaoi.

Khoang cach an toan (theo ISO 694, phuong thitc B) phai duoc chi ra trén thiét bi hoic
trong cac tai liéu huéng dan st dung cung cép kém theo thiét bi.
4.9 Khoi dong thiét bi

Sau khi bat mdy, thi€t bi phai hoat dong trong khoang thoi gian 1 phuit.

5. Cac diéu kién do kiém, nguon dién va nhiét do moi truong

5.1 Cdc diéu kién do kiém binh thuong va toi han

Cac phép do kiém phai dugc thuc hién trong cic diéu kién do kiém binh thudng, va
déng thoi khi ¢6 thong bdo thi dugc thuc hién trong cdc diéu kién do ki€ém t6i han (dp dung
dong thoi cac muc 5.4.1 va 5.4.2).
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5.2 Nguon dién do kiém

Trong khi thuc hién phép do, nguon dién cung cép cho thiét bi phai c6 kha nang tao ra
dién dp do kiém binh thudng va t6i han theo cdc muc 5.3.2 va 5.4.2.

Tro khéng noi cia nguén dién do kiém phai di bé dé khong lam anh hudng ddng
ké dén két qua do kiém. Khi do ki€ém, phai do dién 4p ctia nguon dién tai dau vao cua thiét bi.

Trong thoi gian thuc hién phép do, phai duy tri dién ap clia nguon dién trong khoang sai
s6 3% so v6i miic dién 4p tai thoi di€ém bat ddu phép do.
5.3 Cdc diéu kién do kiém binh thuong
5.3.1 Nhiét do va do dm binh thuong

Cac diéu kién vé do 4m va nhiét do binh thudng cho phép do 1a su két hop ca nhiét do
va do 4m nim trong gidi han sau day:

- Nhiét do: tir 15°C + 35°C;

- Do 4m tuong doi:  tr 20% + 75%.
5.3.2 Nguon dién binh thuong
5.3.2.1 Tan s6 va nguon dién luGi

bién dp do kiém binh thudng cho thi€t bi st dung nguon dién ludi phai la dién ap
nguén dién lu6i danh dinh. Trong tiéu chuin nay, dién dp danh dinh phai 1a dién 4p dugc
cong bd hay mot gia tri bat ky trong cac dién dp cong b6 duoc thiét ké cho thiét bi. Tan s6
cua dién ap do kiém phai 1a 50 Hz + 1 Hz.
5.3.2.2 Nguon dc quy

Khi thiét bi dugc thiét ké dé hoat dong bang ngudn ac quy, thi dién 4p do ki€ém binh
thuong 1a dién dp danh dinh cla ac quy (12 V,24 V...).

5.3.2.3 Cac nguon dién khac

Khi thi€t bi hoat dong bing cdc ngudn dién khéc thi dién dp do kiém binh thudng phai
duogc nha san xuit thi€t bi cong bo.
5.4 Cdc diéu kién do kiém téi han
5.4.1 Nhiét d¢ toi han

Doi véi cac phép do tai nhiét do téi han, phép do phai dugc thuc hién theo muc 5.5, tai
nhiét do t6i han thap -15°C + 3°C va tai nhiét do t6i han cao 55°C + 3°C.
5.4.2 Nguoén dién do kiém téi han
5.4.2.1 biép ap ludi

Dién ap do kiém t6i han cho thiét bi st dung ngudn dién ludi phai bing dién dp luéi
danh dinh £10%.
5.4.2.2 Nguon dc quy

Khi thiét bi dugc thiét k€ hoat dong bing ngudn &c quy, thi dién 4p do ki€ém t6i han
phai bang 1,3 va 0,9 1an dién 4p danh dinh cua dc quy (12 'V, 24 V...).
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5.4.2.3 Cac nguodn dién khac

Khi hoat dong véi cdc ngudn dién khac thi dién 4p do kiém t6i han phai c6 su thoa
thuan giita phong thi nghiém do ki€ém va nha san xuét thiét bi.
5.5 Thu tuc do kiém tai nhiét do téi han

Phai dat thié€t bi trong budng do kiém tai nhiét do binh thuong. Téc do ting hodc giam
t6i da nhiét do clia budng do 1a 1°C/phit. Phai tat thiét bi trong khodng thoi gian tao su on
dinh vé nhiét do.

TruGe khi thuc hién cic phép do dan tai nhiét do tGi han, phai dat thi€t bi trong budng
do cho dén khi can bang nhiét do va thiét bi phai chiu nhiét do tGi han trong khoang thoi gian
tir 10 dén 16 gio.

Doi v6i cac phép do tai nhiét do t6i han thap, bat thiét bi ¢ trang thai cho (standby) hoac
trang thai thu trong khoang 1 phiit, sau d6 thiét bi phai dap ing duogc cac yéu cau trong tiéu
chuén nay.

Doi véi cac phép do tai nhiét do téi han cao, bat thiét bi & trang thai phat cong suat cao
trong khoang 30 phuit, sau d6 thiét bi phai ddp ing dugc cdc yéu cau trong tiéu chuin nay.

Phai duy tri nhiét do cua budng do tai nhiét do t6i han trong toan bo khoang thoi gian
ctia phép do kiém tra chat lugng.

Tai thoi diém két thiic phép do, van dat thiét bi trong budéng do, dua buéng do vé nhiét
d6 binh thudng trong khoang thdi gian t6i thi€u 1 gid. Sau dé dat thiet bi & didu kién nhiét do
va do 4m binh thudng trong khoang thoi gian t6i thiéu 3 gid hodc cho dén khi hoi 4am bay di
hét (chon thoi gian lau hon), trudc khi thuc hién phép do kiém ti€p theo. Mot cach khéc 1a ta
c6 thé dua thiét bi dén diéu kién bét dau cta phép do kiém ti€p theo.

6. Cac diéu kién do kiém chung

6.1 B tri cdc tin hiéu do kiém vao mdy thu
Phai noi cac nguén tin hiéu do kiém dén cong dng ten mdy thu sao cho trd khéng vé6i cong
ang ten mdy thu 1a 50 Q, cho du dua déng thdi mot hay nhiéu tin hiéu do kiém vao mdy thu.
Phai biéu dién mic cua tin hiéu do kiém theo e.m.f va do tai cdc cuc noi véi mdy thu.
Tan s6 danh dinh ctia may thu la tan s6 song mang cua kénh dugc chon.
6.2 Tién ich tat am thanh
Trur khi ¢6 cdc quy dinh khdc, néu khong chiic nang tat am thanh clia mdy thu khong
dugc hoat dong trong khoang thoi gian thuc hién phép do kiém.
6.3 Piéu ché do kiém binh thuong
D6i véi diéu ché do kiém binh thudng, tan s6 diéu ché phai 1a 1 kHz va do 1éch tan 1a 3 kHz.
6.4 Ang ten gid

Khi thuc hién phép do ki€ém v6i mot ang ten gia, ang ten nay phai c6 tai 1a 50 Q khong
biic xa va khong tao su phan xa. Thuc hién phép do ki€ém cdc dic tinh tan s6 vo tuyén (RF)
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béng cdch sir dung mot ang ten gia, tuy nhién nha san xuét phai nhan thic duoc rang céc ang
ten VHF khi dugc 1ap dat, cho du ¢6 trd khdng danh dinh 1a 50 Q vén c6 thé 1am xuét hién ty
s0 dién dp song diung (VSWR) 1én dén 2 phu thudc vao tin so st dung. Trong céc diéu kién
nhu vay thiét bi phai dam bao hoat dong chinh xac.
6.5 B0 tri dua cdc tin hiéu do kiém dén mdy phdt

Trong tiéu chudn nay, tin hiéu diéu ch€ tin s6 am tan dua dé€n mdy phat phai do mot bo
tao tin hiéu tao ra va dua vao mdy phat qua cdc cuc két noi thay thé cho bo chuyén déi mi-cro.
6.6 Cdc phép do kiém trén thiét bi véi mot bo loc song cong

Néu thiét bi ¢6 mot bo loc song cong gan lién hoac mot bo loc song cong két hop riéng
biét, thi n6 phai ddp ting cdc yéu cau trong tiéu chuin nay déi véi cdc phép do kiém duoc
thuc hién sir dung céng dng ten cua bo loc.
6.7 Cdc kénh do kiém

Phai thuc hién cdc phép do kiém phit hop t6i thi€u tai tdn s6 cao nhat, tin s6 thdp nhat
trong dai tan sO cta thiét bi va trén kénh 16.
6.8 P¢ khong dam bdo do va gidi thich két qud do kiém
6.8.1 Do khong dam bdo do

Bdng 1: Do khong dam bdo do tuyét doi: cdc gid tri cuc dai

Cac thong so Po khong dam bao do cuc dai

Tan s6 RF +1 x 107
Cong suit RF +0,75 dB
Do léch tan s6 cuc dai

- Trong khoang tir 300 Hz + 6 kHz cua tan s6 diéu ché +5%

- Trong khoang tir 6 kHz + 25 kHz cua tan s6 diéu ché +3 dB
Giéi han vé d¢ léch tan so +5%
Cong sudt kénh lan can +5dB
Phat xa gia dan cua mdy phat +4 dB
Cong sudt ddu ra am tan +0,5 dB
Céc dic tinh vé bién do cua bo giéi han may thu +1,5dB
Do nhay tai 20 dB SINAD +3 dB
Phat xa dan ciia mdy thu +3 dB
Phép do hai tin hi¢u +4 dB
Phép do ba tin hiéu +3 dB
Phat xa bic xa ctia mdy phat +6 dB
Phat xa buc xa ctia mdy thu +6 dB
Thoi gian chuyén déi quéa do clia mdy phat +20%
Tén s6 dot bién ctia mdy phat +250 Hz
Giam do nhay ctia mdy thu (ché€ do song cong) 40,5 dB
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Do6i véi cdc phuong phap do trong tiéu chuin nay, tat ca gid tri do khong dam bao do 1a
hop 1¢ v61 muc tin cay 1a 95% khi dugc tinh theo phuong phép cho trong tai li¢u ETR 028.
6.8.2 Gidi thich két qud do kiém

Viéc giai thich cdc két qua ghi trong bdo céo do kiém cho céc phép do phai dugc thuc
hién nhu sau:

- So sanh cdc gia tri do dugc vdi chi tiéu tuong ing dé€ quyét dinh xem thiét bi c¢6 dap
ting duoc cdc yéu cau trong tiéu chuan nay khong;

- Phai ghi lai gi4 tri do khong dam bao do cho mdi thong s6 trong bdo cdo do kiém;

- Gid tri do khong dam bao do ghi lai cho méi thong s6 phai bang hoac thap hon cac gia
tri dugc ghi trong bang 1.

7. Cac phép kiém tra moéi truong
7.1 Gidi thiéu

Thi€t bi phai c¢6 kha nang hoat dong lién tuc & tat ca cac diéu kién khdc nhau cua bién,
do rung, do 4m va su thay d6i nhiét do cua thu noi thiét bi dugc 1ap dat.
7.2 Thu tuc

Phai tién hanh cdc phép kiém tra moi trudng trudc khi thuc hién cac phép do kiém khdc
trén cung thi€t bi theo cdc yéu cdu khac cua tiéu chuén.

Trir khi ¢6 cac quy dinh khac, néu khong phai ndi thi€t bi dén mot nguoén cung cap dién
trong khoang thoi gian tuong duong dé thuc hién cdc phép do kiém vé dién. Thuc hién cic
phép kiém tra nay véi dién 4p do ki€ém binh thudng.

7.3 Kiém tra chidt luong

Trong tiéu chudn nay, thuat ngit “kiém tra chat luong” duoc sur dung dé chi su kiém tra
bing mat cdc hong héc va bién dang cua thiét bi va do kiém cdc thong s6 sau day:

Doi v6i may phat:

- Tan s6 séng mang: n6i may phat véi mot ang ten gia (xem muc 6.4), may phat phai duoc
chuyén dén kénh 16 khong diéu ché. Tan s6 séng mang phai nam trong khoang 156,8 MHz
+ 1,5 kHz;

- Cong suit ra: noi may phat v6i mot ang ten gia (xem muc 6.4), may phat phai duoc
chuyén dén kénh 16. Dat cong tic diéu chinh cong sudt ra & vi tri cuc dai, cong sut ra phai
nam trong khoang 6 W va 25 W;

boi v6i may thu:

- Do nhay kha dung cuc dai: phai chuyén mdy thu dén kénh 16, dua mot tin hiéu do
ki€ém tai tn s6 danh dinh ctia may thu, duogc diéu ché do kiém binh thudng (xem muc 6.3)
vao mdy thu. Diéu chinh muc tin hiéu dau vao cho dén khi ty s6 SINAD tai dau ra ciia may
thu biang 20 dB va cong suét dau ra ctia mdy thu t6i thi€u bang cong sudt ddu ra biéu kién
(xem muc 9.1). Mtc cua tin hiéu dau vao phai nho hon +12 dBuW.
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7.4 Thu rung

Thiét bi ciing véi bo giam séc duge bat chat vao ban rung bang céc dung cu dd & do cao
thong thudng. C6 thé treo thiét bi dé bu trong lugng khong thé gin dugc vao ban rung. Phai
lam giam cdc anh hudng cla truong dién tr do viéc thlr rung 1én tinh nang cua thiét bi.

Thiét bi phéi chiu rung hinh sin theo phuong thang diing & tit ca c4c tin so gifta:

- 2,5 Hz va 13,2 Hz v6i bién do =1 mm * 10% (gia toc cuc dai 7 m/s” tai 13,2 Hz);

- 13,2 Hz va 100 Hz véi gia téc cuc dai khong doi 7 m/s.

Toc do quét tan s6 phai di cham dé phét hién dugc cong hudng trong bét ky phan nao
cua thiét bi.

Trong khi thtr rung ti€n hanh tim cong hudng. Néu thiét bi ¢6 bat ky su cong hudng nao
c6 Q > 5 so v6i ban rung, phai tién hanh ki€ém tra do bén rung cta thiét bi tai mdi tin s6 cong
hudng trong khoang thoi gian t6i thi€u 2 gid v6i mic rung nhu & trén. Néu khong ¢6 cong
hudng, thi kiém tra do bén rung tai tan s6 30 Hz.

Thuc hién kiém tra chat lugng trong su6t thoi gian thir.

Thuc hién lai phép thir, bang cdch rung theo mdi hudéng vuong gdéc ting doi mot vdi
nhau trong mat phang nim ngang.

7.5 Chu trinh nung dm

Dit thiét bi trong budng do ¢6 do 4m twong doi va nhiét do binh thuong. Sau d6 ting
nhiét do lén +40°C + 2°C va do 4m 1én 93% + 3% trong khoang thoi gian 3 gid +0,5 gio.

Duy tri cdc diéu kién trén trong khoang thoi gian tir 10 gio' dén 16 gio.

Sau thoi gian nay, bat thi€t bi va duy tri trang thai hoat dong trong khoang thoi gian toi
thiéu 1a 2 gio. Trong 30 phiit cudi ti€n hanh ki€m tra chat luong cua thiét bi.

Duy tri nhiét do va do 4m cuia budng do nhu da xdc dinh trong toan bo khoang thoi gian
ki€m tra.

Khi két thiic kiém tra, vin dit thi€t bi trong budng do, dua buéng do vé nhiét do binh
thuong trong khoang thoi gian khong dudi 1 gio.

8. Cac yéu cau cho may phat

Phai thuc hién tit ca cac phép do kiém trén mdy phat khi dit cong tic cong suat dau ra
tai vi tri cuc dai trir khi c6 cdc quy dinh khéc.
8.1 Sai s6'tan s
8.1.1 Dinh nghia

Sai s6 tan s6 la su chénh léch giita tan s6 song mang do duoc va gia tri danh dinh ctia né.
8.1.2 Phuong phdp do

Do tan s6 séng mang khi khong di€éu ché, may phat duoc noi v6i mot ang ten gia (xem
muc 6.4). Thuc hién phép do trong cic diéu kién do kiém binh thudng (xem muc 5.3) va tGi
han (ap dung dong thoi cac muc 5.4.1 va 5.4.2).
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Thuc hién phép do kiém nay khi dat cong tac cong suét ddu ra & ca hai vi tri cuc dai va
cuc tiéu.

8.2.3 Yéu cdau
Sai s6 tan s6 phai nam trong khoang +1,5 kHz.

8.2 Cong sudt song mang
8.2.1 Dinh nghia

Cong suat song mang la cong suit trung binh dua dén ang ten gia trong khoang thoi
gian mot chu ky tan s6 vo tuyén khi khong c6 diéu ché.

Cong suat ddu ra bi€u kién 12 cong suét séng mang do nha san xuét cong bo.
8.2.2 Phuong phdp do

Noi may phat v6i mot ang ten gia (xem muc 6.4) va do cong suat dua dén ang ten gia
ndy. Thuc hién phép do trong cac diéu kién do kiém binh thudng (xem muc 5.3) va t6i han
(4p dung dong thoi cac muc 5.4.1 va 5.4.2).
8.2.3 Yéu cdu
8.2.3.1 C4c diéu kién do kiém binh thudng

Cong suat séng mang do dugc trong cac diéu kién do kiém binh thudng vdi cong tic
cong suat dau ra & vi tri cuc dai phai duy tri trong khoang 6 W va 25 W va khong duoc chénh
léch nhiéu hon +1,5 dB so vdi cong sudt ddu ra biéu kién.

Khi dit cong tac cong sudt dau ra & vi tri cuc ti€u, hodc khi cong suét bi giam tu dong
thi cong suat séng mang phai duy tri trong khoang 0,5 W va 1 W.
8.2.3.2 C4c diéu kién do kiém t6i han

Véi cong tac cong suat dau ra duoc dat & vi tri cuc dai, cong sudt clia song mang phai
duy tri gitta 6 W va 25 W va niam trong khoang +2 dB va -3 dB ctia cong suat dau ra bi€u
kién & diéu kién t6i han.

Khi dit cong tac cong sudt dau ra & vi tri cuc ti€u, hodc khi cong suét bi giam tu dong
thi cong suat song mang phai duy tri gitta 0,5 W va 1 W.
8.3 D¢ léch tan so
8.3.1 Dinh nghia

Do léch tan so 1a su chénh 1éch giita tin so tic thdi cua tin hiéu tan s6 vo tuyén da diéu
ch& va tan s6 s6ng mang.
8.3.2 B¢ léch tan s6 cho phép cuc dai
8.3.2.1 Phuong phap do

No6i mdy phat v6i mot ang ten gia (xem muc 6.4), do do 1éch tan so tai diu ra bang mot
mady do do léch c6 kha nang do dugc do léch cuc dai, do cdc thanh phan xuyén di€u ché va
hai dugc tao ra trong mdy phat.
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Phai thay d6i tin so diéu ché gitta 100 Hz va 3 kHz. Miic cua tin hiéu do kiém 16n hon
20 dB so v6i mic tin hiéu tao ra diéu ch€ do kiém binh thudng (xem muc 6.3). Thuc hién lai
phép do kiém khi dat cong tic cong sudt diu ra & vi tri cuc dai va cuc tiéu.
8.3.2.2 Yéu cau

Do 1éch tan s6 cho phép cuc dai khong duoc vuot qua +5 kHz.

8.3.3 B¢ léch tan tai cdc tan s diéu ché'lon hon 3 kHz
8.3.3.1 Phuong phap do

May phat phai hoat dong trong céc diéu kién do ki€ém binh thudng (xem muc 5.3), n6i
mdy phat véi mot ang ten gia theo muc 6.4. Mdy phat dugc diéu ché do kiém binh thudng
(xem muc 6.3). Giit khong d6i mitic ddu vao cua tin hiéu diéu ché, thay doi tin s6 diéu ché
gifta 3 kHz va 25 kHz. Trong céc diéu kién trén ta thuc hién phép do kiém do léch tan so.
8.3.3.2 Yéu cau

Dai v6i cdc tdn so diéu ché gitta 3 kHz va 6 kHz, do 1éch tan khong duoc vuot qua do
léch tan véi tan s6 di€u ché 1a 3 kHz. Dai véi tan s6 diéu ché 6 kHz thi do léch tan khong
duoc vuot qua +1,5 kHz, nhu trong hinh 1.

Dai véi cdc tan s6 di€u ché gitta 6 kHz va 25 kHz thi do léch tan khong dugc vugt qua
gioi han xédc dinh bang dép tng tuyén tinh ctia do léch tan (tinh bang dB) theo tan s6 diéu
ché, bit dau tai diém ma tan so6 diéu ché 1a 6 kHz va do léch tan 1a +1,5 kHz véi do doc 1a -14
dB/oct, do léch tan giam khi tan s6 di€u ché tang, nhu chi trong hinh 1.

+5kHz

A

an s6 ———
®

A

+*1,5kHz

Do léch t

0 300 Hz 3kHz  6KkHz 25 KHz
Tan sO diéu ché ... -

Hinh 1: Yéu cdu do léch tan so
8.4 Cdc ddc tinh gioi han ciua bo diéu ché
8.4.1 Dinh nghia

Cac dac tinh nay biéu dién kha nang clia mdy phat dang diéu ché v6i do léch tan dat
dén do léch tan cuc dai nhu trong muc 8.3.2.
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8.4.2 Phuong phdp do

Pua mot tin hiéu diéu ché tai tdn s6 1 kHz vao mdy phat, diéu chinh muc cua tin hiéu
nay sao cho do léch tan 1a +1 kHz. Sau d6 tang muc cta tin hiéu di€u ché€ thém 20 dB va tién
hanh do lai do léch tan s6. Thuc hién phép do nay trong cac diéu kién do kiém binh thudng
(xem muc 5.3) va t6i han (4p dung dong thoi cac muc muc 5.4.1 va 5.4.2).

Thuc hién phép do nay khi dit cong tic cong sudt ddu ra & vi tri cuc dai va cuc tiéu.
8.4.3 Yéu cdu
Do léch tan s6 phai ndm trong khoang +3,5 kHz va +5 kHz (xem hinh 1).

8.5 Do nhay ciia bo diéu ché bao gom cd mi-cro
8.5.1 Dinh nghia

Dic tinh nay bi€u dién kha niang ciia mdy phat tao ra diéu ché hoan toan khi dua mot tin
hiéu tan s6 am tan c¢6 muc trung binh binh thuong vao mi-cro.

8.5.2 Phuong phdp do
Pua mot tin hiéu am thanh ¢6 tin s6 1 kHz vao mi-cro, diéu chinh miic cta tin hiéu dé tao
ra do léch tan £3 kHz. Sau d6 thay mi-cro6 bang mot may do mic va do miic am thanh.

8.5.3 Yéu cdu
Muc am thanh dua vao mi-cr6 phai la 94 dBA + 3 dB.

8.6 Pdp iing tan s6' adm thanh
8.6.1 Dinh nghia
Pap tng tan s6 am thanh 1a do léch tan cia may phat, dap tng tan s6 nay la mot ham
cta tan sd diéu ché.
8.6.2 Phuong phdp do
Pua vao mdy phat tin hiéu di€u ché c6 tan s6 1 kHz, do do léch tan so tai dau ra. Dicu

chinh muc tin hiéu am thanh ddu vao sao cho do léch tan 1a +1 kHz. Day 1a diém chuin nhu
trong hinh 2 (1 kHz tuwong ting v6i 0 dB).

Sau d6 thay doi tan s6 diéu ché gitta 300 kHz va 3 kHz nhung van giit mifc cua tin hiéu
tdn s6 am thanh khong d6i nhu da duoc xéc dinh & trén.

8.6.3 Yéu cdu

Ddp ting tin s6 am thanh phai nim trong khoang +1 dB va -3 dB ctia duong thang c6 do
nghiéng 6 dB/oct di qua diém chuén (xem hinh 2).
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an sO

Dolécht
(tinh theo dB tuong déi so v6i midc chuén tai 1 kHz)
o

1
~

0,3 0,5 1 2 3 kHz

Tan s6 diéu ché, kHz
Hinh 2: Ddp iing tan sé dm thanh

8.7 Méo hai tan s6 dm thanh cua phdt xa
8.7.1 Dinh nghia

Méo hai phét xa bi di€éu ché bdi mot tin hiéu tdn s6 am thanh dugc dinh nghia 1a ty so,
biéu dién theo phan tram, gifta dién 4p r.m.s cla tit ca cdc thanh phan hai tdn s6 co ban véi
dién dp r.m.s tng cua tin hiéu sau khi giai diéu ché tuyén tinh.
8.7.2 Phuong phdp do

Mady phat tao ra tin hiéu RF dua vao bo giai diéu ché€ tuyén tinh v6i mach nén sau
6 dB/oct qua mot thiét bi ghép thich hgp. Thuc hién phép do nay khi dat cong tic cong sudt
dau ra & vi tri cuc dai.
8.7.2.1 Diéu kién do kiém binh thudng

Trong céc diéu kién do kiém binh thudng (xem muc 5.3), tin hiéu RF phai dugc diéu
ché thanh cong tai céc tan s6 300 Hz, 500 Hz va 1 kHz vdi chi s6 diéu ché khong d6i bang 3.

Phai do méo cuia tin hiéu tan s6 Am thanh tai tit ca cac tan s6 nhu & trén.
8.7.2.2 Diéu kién do kiém t6i han

Trong céc diéu kién do kiém t6i han (4p dung dong thoi ca hai muc 5.4.1 va 5.4.2), thuc
hién phép do véi tin hiéu vo tuyén dugc di€u ché tai tan s6 1 kHz v6i do léch tan 1a +3 kHz.
8.7.3 Yéu cdu

Méo hai khong duoc vugt qué 10%.
8.8 Cong sudt kénh ldn cdn
8.8.1 Dinh nghia

Cong suat kénh 1an can 1a mot phan téng cong suat dau ra may phat trong cdc diéu kién
diéu ché xdc dinh, cong sudt nay nam trong bang thong xédc dinh ¢6 tin s6 trung tam 1a tdn s
danh dinh cia mot trong cac kénh lan can.
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Cong suat kénh 1an can 1a téng cong suat trung binh do diéu ché, tiéng U va tap am cua
may phat gy ra.
8.8.2 Phuong phdp do

Do cong suét kénh 1an can bing mot mdy thu do cong suat, may thu do cong suat nay
phai tuan tha cac yéu cau cho trong Phu luc A:

a) Mdy phat phai hoat dong tai cong suat séng mang nhu trong muc 8.2 & cdc diéu kién
do kiém binh thuong. N6i cong dng ten ciia mdy phat véi dau vao mdy thu do qua mot thiét bi
két n6i sao cho tré khang v6i may phat 1a 50 Q va mdc tai dau vao may thu do 1a thich hop;

b) V6i mdy phat chua diéu ché, phai di€u chinh tan s6 mdy thu do sao cho thu duoc dap
ting cuc dai. D6 1a diém dap tng 0 dB. Phai ghi lai thong s6 thiét 1ap bo suy hao may thu do.

C6 thé thuc hién phép do ki€ém v6i mdy phat diéu ché do kiém binh thudng, va phai ghi
lai diéu kién nay trong bdo céo do.

¢) Diéu chinh tin s6 cia mady thu do ra khoi tin s6 séng mang sao cho dép ting -6 dB
clia may thu do gan véi tan s6 séng mang cua may phat nhat xuat hién tai vi tri cach tan s6
song mang danh dinh 1a 17 kHz;

d) May phat duoc diéu ché véi tan s6 12,5 kHz tai mitc cao hon mic yéu cau dé tao ra
do léch tan +3 kHz 1a 20 dB;

e) Diéu chinh bo suy hao mdy thu do dé c6 gid tri doc nhu trong budc b) hodc ¢6 moi
lién hé xac dinh véi gia tri doc tai bude b);

f) Ty s6 gitra cong sudt kénh 1an can va cong suit song mang 1a do chénh léch gitta hai
gid tri bo suy hao bién do6i cia mdy thu do trong hai bu6c b) va e), dugc chinh theo bt ky su
khéic nhau nao trong ciach doc may do;

g) Thuc hién lai phép do véi tan s6 cia mdy thu do dugc chinh vé phia bén kia cua tan
sO song mang.
8.8.3 Yéu cdu

Cong suat kénh lan can khong dugc 16n hon cong suit song mang cia may phat trir di
70 dB, va khong can phai thap hon 0,2 uW.
8.9 Phat xa gid dan truyén dén dng ten
8.9.1 Dinh nghia

Phat xa gia dan 1a cdc phdt xa trén mot hay nhi€u tdn s6 ngoai do rong bang tan can
thi€t va muc phét xa gid c6 thé duoc lam giam ma khong anh hudng dén viéc truyén thong tin
tuong tGng. Phdt xa gia gém phdt xa hai, phdt xa ky sinh, cdc san phdm xuyén diéu ché va
chuyén déi tan so, nhung khong bao gom cdc phdt xa ngoai bang.
8.9.2 Phuong phdp do

Thuc hién phép do ki€ém phat xa gia d4n v6i mdy phat khong diéu ché n6i dén mot ang
ten gia (xem phan 6.4).

Thuc hién phép do kiém trong dai tdn s6 tir 9 kHz dén 2 GHz, khong bao gom kénh trén
d6 may phat dang hoat dong va cac kénh lan can cua n6.
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Thuc hién phép do cho timg phat xa gia bang mot thiét bi do vo tuyén hodc mdy phan
tich pho.
8.9.3 Yéu cdu

Cong suat ctia bat ky mot phat xa gia dan nao trén bat ky mot tan s6 roi rac nao khong
duoc 16n hon 0,25 uW.
8.10 Piéu ché phu tréi cua mdy phdt
8.10.1 Dinh nghia

Diéu ché€ phu troi cia mdy phat 1a ty s, tinh theo dB, cua tin hiéu RF da duoc giai dicu
ché& khi khong c6 diéu ch€ mong mudn, vdi tin hiéu RF dugc giai diéu ché tao ra khi diéu ché
do kiém binh thudng.
8.10.2 Phuong phdp do

St dung diéu ché€ do kiém binh thudng nhu trong muc 6.3 cho may phat. Pua tin hié¢u
RF do mdy phat tao ra dén bo giai di€u ché tuyén tinh qua mot thiét bi ghép thich hop véi
mot mach nén sau 6 dB/oct. Hing so thoi gian ciia mach nén sau nay t6i thi€u 1a 750 ps.

Phai c6 cdc bién phdp dé tranh cdc anh hudng cia tin s6 am thanh thdp do nhiéu bén
trong tao ra.

Do tin hiéu tai dau ra ctia bo giai di€u ché€ bang mot may do dién ap r.m.s.

Tat ché do diéu ché, va do lai mic cua tin hiéu tdn s6 am thanh phu troi tai dau ra cua
bo giai diéu ché.
8.10.3 Yéu cdu

Miic cta tin hiéu diéu ché phu troi khong duoc 16n hon -40 dB.
8.11 Tan so dot bién ciia mdy phdt

8.11.1 Dinh nghia

Tan s6 dot bién ctia mdy phat 1a su thay d6i theo thoi gian ctia su chénh léch tin s6 may
phét so véi tan s6 danh dinh ctia n6 khi cong suat ddu ra RF bat va tat.

Cac khoang thoi gian dugc xac dinh nhu sau:

t.,: theo phuong phap do mo ta & muc 8.11.2, thoi diém bat t,, cia mdy phat duoc xdc
dinh theo trang thdi khi cong suat ddu ra, do tai cong ang ten, vuot qud 0,1% cong suit
danh dinh.

t,: khoang thoi gian bat du tai t,, va két thiic tai thoi diém cho trong bang 2.

t,: khoang thoi gian bat dau tai thoi diém két thic t, va két thic tai thoi diém cho trong
bang 2.

t.: thoi diém tat mdy dugc xéac dinh theo trang thdi khi cong suét dau ra mdy phat giam
xuong duéi 0,1% clia cong sut danh dinh.

t;: khoang thoi gian két thic tai t,, va bat ddu tai thoi di€ém cho trong bang 2.
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Bdng 2: Cdc gidi han vé thoi gian

t, (ms) 5,0
t; (ms) 20,0
t, (ms) 5,0

8.11.2 Phuong phdp do

Mady phat " " ”
duoc do kiém —>| Bo suy hao cong suat 50 Q l—»

(ad)

Bo phan biét
do kiém

(fd)

May hién s6ng

Mach két hop

B0 tao tin hi¢u
do kiém

Hinh 3: Bo tri phép do

St dung thu tuc do ki€ém sau day:

- Pua hai tin hiéu vao bo phan biét do ki€ém qua mot mach phdéi hgp (xem muc 6.1) nhu
trong hinh 3;

- N6i may phat véi mot bo suy hao cong suat 50 Q;

- N6i dau ra ciia bo suy hao cong suét véi bo phan biét do kiém qua mot ddu ctia mach
phoi hop;

- N6i bo tao tin hiéu do kiém dén ddu vao thit hai ctia mach ph6i hop;

- Diéu chinh tin s6 cia tin hiéu do kiém béng véi tin s6 danh dinh ciia mdy phat;

- Tin hiéu do ki€ém dugc diéu ché bang mot tan so6 1 kHz vé6i do léch biang 25 kHz;

- biéu chinh mifc cua tin hiéu do kiém béang 0,1% cong suat ciia may phat can do, mic
tin hiéu nay dugc xdc dinh tai ddu vao ctia bo phan biét do kiém. Duy tri mic tin hiéu nay
trong sudt qua trinh do;

- N6i ddu ra léch tan (fd) va léch bién (ad) ctia bo phan biét do ki€m v6i may hién séng
¢O nha;

- Dat mdy hién séng c6 nhd hién thi kénh twong ting véi dau vao léch tan (fd) c¢6 do
léch tan s6 < + do léch tdn s6 clia mot kénh tir tdn s6 danh dinh, bang v6i khoang cach kénh
tuong Ung;

- bat toc do quét cua may hién séng c¢6 nhé 1a 10 ms/mot do chia (div), va thiét 1ap sao
cho chuyén trang thdi (trigo) xay ra & 1 do chia (div) tir mép bén trai man hinh;

- Man hinh s€ hién thi tin hiéu do kiém 1 kHz lién tuc;

- Sau d6 dat may hién song c6 nhé chuyén trang thdi (trigo) trén kénh tuong tng véi
dau vao léch bién do (ad) & mic dau vao thap, suon 1én;

- Sau d6 bat mdy phat, khong diéu ché, dé tao ra xung chuyén trang thai (trigo) va hinh
anh trén man hinh hién thi;
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- Két qua thay doi ty s6 cong suat giita tin hiéu do kiém va ddu ra mdy phat sé tao ra hai
phan riéng biét trén man hinh, mot phan biéu dién tin hiéu do ki€ém 1 kHz, phan thi hai bi€u
dién su thay déi tn s6 ciia mdy phat theo thoi gian;

- t,, 12 thoi diém chin dugce hoan toan tin hiéu do kiém 1 kHz;

- Cac khoang thoi gian t, va t, trong bang 2 dung dé xac dinh khuon dang thich hop nhu
trong hinh 4;

- Van bat may phat;

- Dat mdy hién séng ¢6 nhé chuyén trang thai (trigo) trén kénh tuong ting v6i dau vao
léch bién (ad) & mitc ddu vao cao, sudn xudéng va dit sao cho chuyén trang thdi (trigo) xay ra
tai 1 do chia (div) tir mép bén phai clia man hinh;

- Sau d6 tat may phat;

_t,; 12 thoi diém khi tin hieu do kiém 1 kHz bat dau tang;

- Khoang thoi gian t; dugc cho trong bang 2, t, dung dé xac dinh khuon dang thich hop
nhu chi ra trong hinh 4.

8.11.3 Yéu cdu

Ghi lai két qua do 1éch tan theo thoi gian.

Trong khoang thoi gian t, va t, do léch tan khong dugc vuot qua +25 kHz.

Do 1éch tan s6, sau khi két thidc t, phdi ndm trong giGi han ciia sai s6 tin s6, xem muc 8.1.

Trong khoang thoi gian t, d6 chénh léch tan khong duge vugt qua +12,5 kHz.

Tru6e khi bat dau t; do chénh léch tin phai nam trong giGi han cia sai s6 tin sO (xem
muc 8.1).
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Diéu kién bat:

Af (kHz)
+25
+12,5
0
-12,5
25 \
101 20 30| 40 50 60 70 80 90 100 msec
ton |t1 t

Diéu kién tat:

Af (kHz)
+25
+12,5
0
-12,5
-25 ] >
10 20 30 40 50 60 70 80| 90 100 msec
B3] tofe

Hinh 4: Quan sdt t,, t,, va t; trén mdy hién séng
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8.12 Bitc xa vo va phdt xa gid dan khdc voi phdt xa gid dan truyén dén dng ten
8.12.1 Dinh nghia

Biic xa vd bao gom phat xa tai cdc tan s6 khac véi tan s6 séng mang va tan s6 bién do qua
trinh di€u ché mong muodn, cdc phat xa nay bi bic xa boi céu tric va vo cua thiét bi.

Phat xa gia dan khac véi phdt xa gia dan truyén dén ang ten la phat xa tai cdc tan sO
khéc véi tin sO séng mang va tan s6 bién do qua trinh diéu ch€ mong mudn, cdc phat xa nay
do su truyén dan trong day dan va cdc bo phan phu tro trong thiét bi tao ra.

Thiét bi ¢6 ang ten tich hop phai dugc do ki€ém ciing dng ten binh thudng va phét xa tin
s0 song mang phai dugc loc nhu mo ta trong muc phuong phap do dudi day.

8.12.2 Phuong phdp do

Trén mot vi tri do, dat thiét bi trén gida dd khong dan dién tai do cao xac dinh, tai vi tri
giong v6i su dung binh thuong nhat theo Khuyén nghi ciia nha san xuat.

N6i dau noi ang ten cia may phat véi mot ang ten gia, xem phan 6.4.

DPinh huéng ang ten do kiém theo phan cuc doc va chon chiéu dai ctia ang ten do kiém
pht hop véi tin s6 tic thoi ciia may thu do hodc sit dung mot ang ten bang rong thich hop.

N6i ddu ra cua ang ten do kiém v6i mdy thu do.

Doi v6i cdc thi€t bi ¢ ang ten tich hgp, ghép bo loc vao gitta ang ten do kiém va may
thu do. Vi cac phép do phat xa gia tai tan s6 thap hon hai bac hai cua tan s6 séng mang, phai
str dung bo loc c6 Q (Notch) cao tap trung vao tan s6 séng mang cia may phat va lam suy
hao tin hiéu nay mot lugng t6i thiéu 1a 30 dB. V6i cdc phép do phét xa gia tai tdn s6 bing va
cao hon hai bac hai cua tan s6 séng mang, phai st dung bo loc thong cao loai bo dai chan
vuot quéa 40 dB va tdn s cat clia bo loc nay phai xap xi 1,5 14n tAn s6 séng mang clia may phat.

Bat mdy phéat & ch€ do khong diéu ché, diéu chinh tan s6 ctia mdy thu do trén dai tan tir
30 MHz dén 2 GHz ngoai trir tan s6 cta kénh trén d6 may phat dang hoat dong va cac kénh
lan can cta no.

Tai mdi tan s6 phat hién dugc thanh phan gia:

a) Diéu chinh chiéu cao ban dd ang ten gia trong mot khoang xac dinh cho dén khi may
thu do thu dugc muc tin hiéu cuc dai;

b) Quay mdy phat 360° trong mat phang nim ngang, cho dén khi mdy thu do thu dugc
mtc tin hiéu cuc dai;

¢) Ghi lai muc tin hiéu cuc dai ma may thu do thu dugc;

d) Thay mdy phédt bang mot ang ten thay thé;

e) Dinh hudng ang ten thay thé theo phan cuc doc, chon chiéu dai cua ang ten thay thé
phit hop véi tin s6 clia thanh phan gia thu dugc;

f) N6i ang ten thay thé€ véi mot bo tao tin hiéu da hiéu chinh;

g) Dat tan s6 clia bo tao tin hiéu da hiéu chinh bang vdi tan s6 cta thanh phan gia thu dugc;
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h) Néu can thiét, phai diéu chinh bo suy hao diu vao may thu do dé lam tang do nhay
ctia n6;

i) Thay déi chiéu cao gia d6 ang ten do kiém trong mot khoang xac dinh dé dam bao
thu duoc tin hiéu cuc dai;

j) Diéu chinh muc tin hiéu dau vao ang ten thay thé€ sao cho miic tin hiéu ma mdy thu
do chi thi bang vd6i miic tin hiéu da ghi nhd, da chinh theo su thay déi bo suy hao ddu vao
may thu do;

k) Ghi lai mic tin hiéu dau vao ang ten thay thé€ theo mic cong suét, da chinh theo su
thay d6i bo suy hao d4u vao mdy thu do;

1) Thuc hién lai phép do véi dng ten do kiém va ang ten thay thé duoc dinh hudng phan
cuc ngang;

m) Gia tri cong suét biic xa hiéu dung cua cac thanh phan phat xa gia la gia tri 16n hon
trong hai mitc cong suat da ghi lai cho mdi thanh phan phét xa gia tai dau vao cla ang ten
thay thé, dugc chinh dé b cho d¢ ting ich cua dng ten, néu can;

n) Thuc hién lai phép do v6i may phat & ché do cho.

8.12.3 Yéu cdu

Khi mdy phat & ch€ do cho thi cac phat xa gia va bic xa vo khong duge 16n hon 2 nW.

Khi may phat & ché do hoat dong thi cdc phat xa gia va bic xa vo khong duge 16n hon
0,25 uW.

9. Cic yéu cau cho may thu

9.1 Cong sudt ddu ra tan sé dm biéu kién va méo hai
9.1.1 Dinh nghia

Méo hai tai ddu ra ctia may thu 12 ty so, biéu dién theo %, giita tong dién 4p r.m.s
clia tat ca cdc thanh phin hai tdn s6 am tan di€u ché€ véi dién 4p r.m.s téng cua tin hiéu tai
mdy thu.

Cong suat dau ra tdn s6 am thanh biéu kién 1a gid tri dugc nha san xuat qui dinh, day 1a
cong sudt cuc dai tai cong ra, tai cong sudt nay cdc yéu cdu trong tiéu chuén phai dugc dap ting.
9.1.2 Phuong phdp do

Pua lan lugt cac tin hiéu do ki€ém c6 mic bing +60 dBuW va +100 dBuW, tai tan s song
mang bang vdi tan s6 danh dinh ctia mdy thu va dugc diéu ché bing diéu ché do kiém binh
thudng (xem muc 6.3) dén cong dng ten cua may thu theo cac diéu kién nhu trong muc 6.1.

Dai v6i moi phép do, diéu chinh tdn s6 am thanh ctia mdy thu sao cho dat dugc cong
sudt ra tAn sO am tan biéu ki€n, trong mot tdi mo phong tai hoat dong ctia mdy thu (xem muc
9.1.1). Gia tri cta tai mo phong nay do nha san xuat quy dinh.
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Trong céc diéu kién do kiém binh thudng (xem muc 5.3) tin hiéu do ki€ém duoc diéu
ché 14n luot tai cdc tan s6 300 Hz, 500 Hz va 1 kHz véi chi s6 diéu ché khong doi bing 3 (ty
sO gitta do léch tin s6 va tan s6 di€u ché).

Po méo hai va cong sudt dau ra tan s6 am thanh tai tat ca cac tan s6 dugc xac dinh & trén.

Trong cac diéu kién do kiém t6i han (4p dung déng thoi 5.4.1 va 5.4.2), thuc hién phép
do ki€m tai tdn s6 danh dinh cia mdy thu va tai tdn s6 danh dinh £1,5 kHz. D6i v6i cdc phép
do nay, tan so di€u ché sé 1a 1 kHz va do léch tan 1a +3 kHz.

9.1.3 Yéu cdu

Cong suat ddu ra tdn s6 am thanh biéu kién t6i thiéu la:

-2 W tai loa;

- 1 mW trong tai nghe cua t6 hgp cam tay.

Méo hai khong duoc vugt qué 10%.

9.2 Ddp ting tan so6 dm thanh
9.2.1 Dinh nghia

Dap ting tdn s6 am thanh 12 sy thay d6i mitc ddu ra tdn s6 am thanh cta mdy thu theo
ham cua tan s6 diéu ché cua tin hiéu tin s6 vo tuyén c6 do léch khong d6i duge dua dén dau
vao mdy thu.

9.2.2 Phuong phdp do
Pua mot tin hiéu do kiém c6 mic +60 dBuV tai tin s6 séng mang bang véi tan s6 danh
dinh ctia may thu dén c6ng ang ten may thu & cdc diéu kién nhu trong muc 6.1.

Diéu chinh cong tic diéu khién cong suat tin s6 am thanh ctia may thu sao cho tao ra
mtc cong sudt bang 50% cla cong suét dau ra biéu kién (xem muc 9.1) khi st dung diéu ché&
do kiém binh thuong theo muc 6.3. Duy tri thiét 1ap nay trong su6t phép do.

Sau d6 giam do léch tan xuoéng con 1 kHz va mdc dau ra Am thanh tuong Gng véi tan s6
ndy 1a diém chuén nhu trong hinh 5 (1 kHz tuong tng véi 0 dB)

Giit cho do léch tan khong doi, thay déi tan s6 diéu ché giita 300 Hz va 3 kHz, do muc
dau ra.

Thuc hién lai phép do vé6i tin hiéu do kiém béng tin s6 danh dinh cia may thu +1,5 kHz.
9.2.3 Yéu cdu

bép ting tan s6 am thanh khong dugc chénh léch nhiéu hon +1 dB hoac -3 dB so véi
dudng dac tinh mic dau ra 1a ham cua tan s6 4m thanh qua di€ém 1 kHz c6 do nghiéng 1a 6
dB/oct (xem hinh 5).
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Miic d4u ra am thanh
(tinh theo dB twong déi so véi mitc chudn tai 1 kHz)
o

0,3 0,5 1 2 3 kHz

Tan s6 diéu ché, kHz
Hinh 5: Ddp iing tan sé dm thanh
9.3 Do nhay khd dung cuc dai
9.3.1 Dinh nghia
Do nhay kha dung cuc dai cia may thu 1a mic tin hiéu t6i thi€u tai tan s6 danh dinh cua

mdy thu, khi dua vao c6ng dng ten may thu trong diéu kién di€u ch€ do kiém binh thudng
(xem muc 6.3), muc tin hi¢u nay s€ tao ra:

- Trong tat ca cdc trudong hop, cong suét ddu ra tin s6 am thanh bang 50% cua cong suat
ddu ra biéu kién (xem muc 9.1); va

- Ty s6 SINAD = 20 dB, do tai dau ra may thu qua mot mach loc nhiéu thoai nhu trong
Khuyén nghi ITU-T P.53.

9.3.2 Phuong phdp do

Tin hiéu do kiém tai tin s6 séng mang bing véi tdn s6 danh dinh ca mdy thu, dugc
diéu ch€ do kiém binh thudng (xem muc 6.3). Pua tin hiéu do kiém nay dén cong ang ten cua
may thu. NG6i mot tai tan s6 4m thanh va mot thiét bi do ty s6 SINAD (qua mdt mach loc
nhiéu thoai nhu quy dinh trong muc 9.3.1) v6i c6ng ra cia may thu.

Bang cach sir dung mach loc nhiéu thoai va di€u chinh cong suét tin s6 Am thanh cta
mdy thu bang 50% cua cong dau ra biéu kién, diéu chinh mifc cta tin hiéu do kiém cho dén
khi ty s6 SINAD = 20 dB. Trong cdc diéu kién nay, miic cua tin hiéu do ki€ém tai cong dng
ten la gia tri cua do nhay kha dung cuc dai.

Thuc hién phép do trong cdc diéu kién do kiém binh thudng (xem muc 5.3) va t6i han
(4p dung dong thoi cac muc 5.4.1 va 5.4.2).
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Trong diéu kién do kiém t6i han, su thay d6i cho phép ctia cong suat diu ra mdy thu d6i
Vi cac phép do do nhay 1a trong khoang +3 dB so vdi 50% cong suat ddu ra biéu kién.

9.3.3 Yéu cdu

Trong diéu kién do kiém binh thudng, do nhay kha dung cuc dai khong duoc vugt qué
+6 dBuV (e.m.f) va khong dugc qua +12 dBuV (e.m.f) trong diéu kién do kiém t6i han.
9.4 Triét nhiéu cung kénh
9.4.1 Dinh nghia

Triét nhiéu cung kénh 1a phép do kha nang ctia may thu cho phép thu tin hiéu dugc diéu
ch€ mong muon tai tan s6 danh dinh ma khong bi suy giam qua mot ngudng cho trudc do su
c6 mat cta tin hiéu dugc diéu ché€ khong mong muon ciing tai tdn s6 danh dinh cia mdy thu.
9.4.2 Phuong phdp do

Pua hai tin hiéu dén cong ang ten mdy thu qua mot mach phoi hop (xem muc 6.1). Tin
hiéu mong muén phai dugc diéu ché do kiém binh thudng (xem muc 6.3). Tin hiéu khong
mong muon dugc di€u ché tai tdn s6 400 Hz v6i do 1éch tan 1a +3 kHz. Ca hai tin hiéu déu c6
tdn s bang vdi tin s6 danh dinh cia may thu cin duoc do kiém. Thuc hién lai phép do véi
tan so cda tin hiéu khong mong muén dugc cong v6i 3 kHz va trir di 3 kHz.

Dat miic cta tin hiéu mong mudn dén gia tri twong Gng véi do nhay kha dung cuc dai da
do 6 muc 9.3. Sau d6 diéu chinh do 16n cua tin hiéu khong mong muén cho dén khi ty s6
SINAD tai cong ddu ra clia may thu giam xudng bang 14 dB.

Triét nhiéu cung kénh 1a ty so, tinh theo dB, giita miic tin hiéu khong mong muon va
muic tin hiéu mong muon tai céng dng ten ctia mdy thu. Tai gia tri triét nhiéu déng kénh nay
ty s6 SINAD giam xudng bang 14 dB.

9.4.3 Yéu cdu

Gid tri cua ty soO triét nhiéu cung kénh, tinh theo dB, tai tiAn sO bat ky cua tin hiéu
khong mong mudn trong dai tdn s6 xdc dinh, phai nam trong khoang -10 dB va 0 dB.
9.5 D6 chon loc kénh lan cdn
9.5.1 Dinh nghia

Do chon loc kénh lan can la kha nang ctia mdy thu cho phép thu tin hiéu duoc diéu
ché& mong mudén ma khong bi suy giam qua mot ngudng da cho do su c6 mat cia mdt tin hiéu
dugc diéu ché€ khong mong mudn, tin hiéu khong mong mudn c6 tan s6 khac vdi tan s6 cla

tin hiéu mong muon 1a 25 kHz.

9.5.2 Phuong phdp do

Pua hai tin hiéu vao cng ang ten may thu qua mot mach phoi hop (xem muc 6.1). Tin
hiéu mong mudn ¢6 tn s6 bing véi tan s6 danh dinh clia mdy thu, dugc diéu ché do kiém
binh thuong (xem muc 6.3). Tin hiéu khong mong muén duogc di€u ché tai tan s6 400 Hz véi
do léch tan 1a £3 kHz, tin hiéu nay c6 tin s6 bing véi tin s6 clia kénh ngay trén cla tin hiéu
mong mudn.
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Dat miic cta tin hiéu mong mudn dén gia tri twong Gng véi dd nhay kha dung cuc dai da
do 6 muc 9.3. Sau d6 diéu chinh do 16n cua tin hiéu khong mong muén cho dén khi ty s6
SINAD tai c6ng dau ra cia mdy thu giam xudng bing 14 dB. Thuc hién lai phép do véi tan s6
cua tin hiéu khong mong muén béng véi kénh ngay dudi clia tin hiéu mong mudn.

Do chon loc kénh lan can la gia tri thdp hon trong hai gia tri ty s, tinh theo dB, gitta
muc tin hiéu khong mong muon vGi muc tin hiéu mong muodn tai tdn s6 ctia cac kénh ngay
trén va ngay dudi cta tin hiéu mong muon.

Sau d6 thuc hién lai phép do trong diéu kién do kiém t6i han (4p dung dong thoi hai
muc 5.4.1 va 5.4.2) khi dat mic cta tin hiéu mong muon dén gia tri tuong ung véi do nhay
kha dung cuc dai cling trong di€u kién nay.

9.5.3 Yéu cdu

Trong diéu kién do ki€m binh thudng do chon loc kénh lan can khong duoc nho hon 70
dB, va khong dugc nho hon 60 dB trong diéu kién do kiém t6i han.
9.6 Triét ddp iing gid
9.6.1 Dinh nghia

Triét ddp ung gia 1a kha niang ctia mdy thu cho phép phan biét duoc tin hiéu diéu ché
mong mudn tai tan s6 danh dinh véi mot tin hiéu khong mong mudn tai bat ky mot tan s6 nao
khic ma tai d6 c6 dap ung.

9.6.2 Phuong phdp do

Pua hai tin hiéu dén cong ang ten mdy thu qua mot mach phoi hop (xem muc 6.1). Tin
hiéu mong muon 1a tin hiéu tai tdn s6 danh dinh ctia may thu va dugc diéu ché do ki€ém binh
thuong (xem muc 6.3).

Tin hiéu khong mong mudn dugc diéu ché tai tan s6 400 Hz véi do 1éch tan 1a +£3 kHz.

Pat miic cua tin hiéu dau vao mong mudn dén gia tri tuong tng véi do nhay kha dung
cuc dai da do & muc 9.3. Diéu chinh mic cua tin hiéu khong mong mudn biang +86 dBuV
(e.m.f). Sau d6, quét trén mot dai tan tir 100 kHz dén 2000 MHz.

Tai bat ky tan s6 ¢6 dép tng, diu chinh mic dau vao cho dén khi ty s6 SINAD giam
xuong con 14 dB.

Triét dap ung gia la ty so, tinh theo dB, giita mdc tin hiéu khong mong mudn va muc tin
hiéu mong muoén tai cong ang ten may thu khi ty s6 SINAD giam xu6ng béing 14 dB.
9.6.3 Yéu cdu

Tai bat ky tan s6 nao cach tan s6 danh dinh cua may thu 16n hon 25 kHz, ty so triét dap
ung gia khong dugc nho hon 70 dB.
9.7 Pdp ing xuyén diéu ché
9.7.1 Dinh nghia

Dép tng xuyén diéu ché 1a kha nang cua may thu cho phép thu mot tin hiéu duoc diéu
ch€ mong muén ma khong bi suy gidm qua mot ngudng cho trude do su ¢6 mat cuia nhiéu tin
hiéu khong mong mudn c6 quan hé tan s6 xac dinh véi tan s6 tin hiéu mong muon.
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9.7.2 Phuong phdp do

Ba bo tao tin hiéu A, B, C dua dén cong ang ten mdy thu qua mot mach phoi hop (xem
muc 6.1). Tin hiéu mong muén A, ¢6 tin s6 bang tan s6 danh dinh ciia may thu va duoc diéu
ché€ do kiém binh thudng (xem phan 6.3). Tin hiéu khong mong muén B, khong duogc diéu
ch€ c6 tan s6 cao hon (hoac thdp hon) tan s6 danh dinh ciia may thu 50 kHz. Tin hiéu khong
mong mudn thit hai C, dugc di€u ché tai tan s6 400 Hz vé6i do 1éch tan 1a 3 kHz, tin hiéu nay c6
tan s6 cao hon (hodc thap hon) tan s6 danh dinh cia may thu 100 kHz.

Dat miic cta tin hiéu mong mudn dén gia tri twong Gng véi dd nhay kha dung cuc dai da
do & muc 9.3. Diéu chinh sao cho do 16n cta hai tin hiéu khong mong muén bang nhau va
diéu chinh cho dén khi ty s6 SINAD tai cong ddu ra ctia mdy thu giam xuéng bang 14 dB.
Diéu chinh mot chit tan s6 cha tin hiéu B d€ tao ra su suy giam ty s6 SINAD cuc dai. Mic
cuia hai tin hiéu khong mong mu6n s& dugc diéu chinh lai dé€ khoi phuc ty s6 SINAD = 14 dB.

Dép tng xuyén diéu ché 1a ty s6 tinh theo dB gifta miic cta hai tin hiéu khong mong
mudn va muc cua tin hiéu mong mudn tai cong ang ten mdy thu khi ty s6 SINAD giam xudng
bing 14 dB.

9.7.3 Yéu cdu

Ty s6 ddp tng xuyén diéu ché phai 16n hon 68 dB.
9.8 Nghet
9.8.1 Dinh nghia

Nghet 1a su thay déi (thudng la suy giam) cong sudt ddu ra mong mudn ctia mdy thu
hoac la su suy giam ty s6 SINAD do mot tin hiéu khong mong muén & tan s6 khac.
9.8.2 Phuong phdp do

Pua hai tin hiéu dén cong ang ten mdy thu qua mot mach phoi hop (xem muc 6.1). Tin
hiéu mong mudn 1a tin hiéu ¢6 tdn s6 bang véi tdn s6 danh dinh clia may thu va duoc diéu
ch€ do ki€ém binh thudng (xem muc 6.3). Ban dAu, tit tin hiéu khong mong mudn, va dat mic
tin hiéu mong muodn dén gia tri twong Ung véi do nhay kha dung cuc dai.

Néu ¢6 thé, diéu chinh cong suat tAn s¢ am thanh bing 50% cong suit ddu ra biéu kién,
trong truong hop diéu chinh cong suét theo budc thi tai bude dau tién cong sudt dau ra toi
thiéu bang 50% cong sudt ddu ra biéu kién. Tin hiéu khong mong muon khong duge diéu ché
va quét tan so trong khoang +1 MHz va +10 MHz, gitta -1 MHz va -10 MHz so véi tan s6
danh dinh cia may thu. Mic dau vao cua tin hiéu khong mong muon, tai tit ca cic tan sO
trong dai néi trén, s& dugc di€u chinh sao cho gay ra:

a) Miic dau ra tin hiéu mong mudn giam di 3 dB; hoac

b) Ty s6 SINAD giam xu6ng con 14 dB biang cach sir dung mach loc thoai tap nhiéu
thuc nhu trong Khuyén nghi ITU-T P.53, tuy theo cdi nao xay ra trudce.

Muic nay phai duoc ghi lai.

9.8.3 Yéu cdu
Dai v6i bat ky tn s6 ndo nam trong dai tin s6 xdc dinh, mic nghet khong duoc nho
hon 90 dBuV ngoai trir tai cac tan s6 c6 dap tng gia (xem muc 9.6).
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9.9 Phat xa gid dan truyén dén dng ten
9.9.1 Dinh nghia

Phat xa gia dan 1a cac phat xa tai bat ky tan s6 nao dugc tao ra trong may thu va bi bic
xa bdi ang ten cua no.

Phai do mitc cua phét xa gia bang mitc cong suét ctia né trong mot dudng truyén dan
hoac tai ang ten.
9.9.2 Phuong phdp do

Do cic biic xa gia theo muic cong suét clia bat ky tin hiéu roi rac nao tai cong dng ten
ctia mdy thu. N6i cong ang ten mdy thu véi mot mdy phan tich pho hodc thiét bi do dién ap
chon tan ¢6 tréd khang dau vao 50 Q va bat may thu.

Néu thiét bi do khong dugc hiéu chinh theo miic cong suit dau vao, thi phai xac dinh miic
cta thanh phan phat xa gia bat ky bang mot phuong phéap khac st dung mot bo tao tin hiéu.

Thuc hién phép do trén dai tan so tir 9 kHz dén 2 GHz.
9.9.3 Yéu cdu

Mtc cong suft ciia bat ky thanh phan phat xa gia nao trong dai tan tr 9 kHz dén
2 GHz khong dugc vuot qua 2 nW.
9.10 Pdp itng bién do cua bé han ché mdy thu
9.10.1 Dinh nghia

Pap tng bién do ctia bo han ch€ may thu 1a su lién hé gitra mitc dau vao tan s6 vo tuyén
ctia mot tin hiéu dugc diéu ché xdc dinh va mic tan s6 am thanh tai cong ddu ra ctia mdy thu.
9.9.2 Phuong phdp do

Pua mot tin hiéu do kiém tai tn s6 danh dinh ctia may thu duoc diéu ché do ki€ém binh
thudng (xem muc 6.3) ¢6 mic bang +6 dBuV dén cong dng ten may thu, diéu chinh mic dau
ra tAn s6 am thanh dén muc thdp hon mic cong sudt ddu ra biéu kién 6 dB (xem muc 9.1).
Tang muc cua tin hiéu dau vao dén +100 dBuV tién hanh do lai mitc dau ra tan s6 am thanh.
9.10.3 Yéu cdu

Khi thay déi mitc ddu vao tin s6 vo tuyén nhu trén, thi su thay doi gitta gia tri cuc dai
va gid tri cuc tiéu ctia miic ddu ra tdn s6 am thanh khong dugc 16n hon 3 dB.
9.11 Miic 1 va nhiéu cua mady thu
9.11.1 Dinh nghia

Mic U va nhiéu cia mdy thu dugc xdc dinh 1a ty s6, tinh theo dB, gitta cong suat tan s6
am thanh cua tiéng 6n va nhiéu do cdc anh hudng gia ctia hé théng cung cap dién hoac tir cac
nguyén nhan khéc, v6i cong suét tan s6 am thanh duogc tao ra boi mot tin hiéu tan s6 cao ¢
mtic trung binh duoc diéu ché€ do kiém binh thudng va dua dén cong dng ten mdy thu.
9.11.2 Phuong phdp do

Pua tin hiéu do kiém c6 mitc +30 dBuV tai tin s6 séng mang bing vdi tin s danh dinh
cua mdy thu, dugc diéu ché€ do kiém binh thudng nhu trong muc 6.3 dén cong ang ten may
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thu. N6i mot tai tAn s6 am thanh v6i cong ra ctia mdy thu. Dat cong suat tAn s6 am thanh sao
cho tao ra mic cong suat dau ra biéu kién theo muc 9.1.

Do tin hiéu d4u ra bang mot thiét bi do dién ap r.m.s. Sau d6 tat ch€ do diéu ché va do
lai mic dau ra.

9.11.3 Yéu cdu

Miic 6n va nhiéu cua mdy thu khong duoc vuot qué -40 dB.
9.12 Chiic nang lam tdt am thanh
9.12.1 Dinh nghia

Muc dich ctia chic nang nay 1a lam tat tin hiéu ddu ra am thanh ctia mdy thu khi muc
tin hiéu tai cong ang ten mdy thu nho hon mot gid tri cho trudc.
9.12.2 Phuong phdp do

Thuc hién phuong phap do sau day:

a) Khong thuc hién (tdt) chifc nang tit am thanh, dua mot tin hiéu do kiém c6 miic
+30 dBuV, tai tdn s6 séng mang bang véi tin s6 danh dinh cia may thu va dugc diéu ché do
ki€ém binh thudng nhu trong muc 6.3 dén cong dng ten cia mdy thu. N6i mot tai tdn s6 am
thanh va mot mach loc thoai tap nhiéu thuc (xem muc 9.3.1) v6i cong dau ra cia may thu.
Diéu chinh cong suat tan s6 am thanh clia mdy thu sao cho tao ra cong suit dau ra biéu kién
nhu trong muc 9.1:

- Do miic tin hiéu d4u ra bang thiét bi do dién dp r.m.s;

- Sau d6 triét tin hiéu d4u vao, thuc hién (bat) chiic nang tat am thanh va do lai mic dau
ra clia tan s6 am thanh.

b) Khong thuc hién (tit) chic nang tdt Am thanh mot 1an nita, dua mot tin hiéu do ki€ém
¢6 miic biang +6 dBuV dugc diéu ché do ki€ém binh thudng dén cong ang ten mdy thu va thiét
lap mdy thu sao cho tao ra miic cong suat bang 50% cong suat dau ra biéu kién. Mic ctia tin
hiéu d4u vao sé bi giam, thuc hién (bat) chitc nang tat am thanh. Sau d6 tang mic cla tin hiéu
dau vao cho dén khi miic cong suat ddu ra bang véi mic truée d6. Sau d6 do ty s6 SINAD va
mic tin hiéu vao;

¢) (Chi 4p dung cho thiét bi c6 chiic nang tat am thanh c6 thé diéu chinh lién tuc) khong
thuc hién (tit) chic nang ndy va dua mot tin hiéu do ki€ém duoc diéu ché do kiém binh thudng
dén cong ang ten mdy thu c6 mic +6 dBuV (e.m.f), diéu chinh may thu dé tao ra 50% cong
suét ddu ra biéu kién. Thuc hién (bat) chiic nang tit Am thanh & vi tri cuc dai va ting mic tin
hiéu dau vao cho dén khi cong suat dau ra bang 50% cong suat dau ra biéu kién.

9.12.3 Yéu cdu

Véi céc diéu kién nhu trong a) cia muc 9.12.2, cong suat ddu ra tdn s6 am thanh khong
dugc vuot quéd -40 dB so vé6i cong suét dau ra biéu kién.

Véi cdc diéu kién nhu trong b) ctia muc 9.12.2, miic dau vao khong dugc vuot qua
+6 dBuV va ty s6 SINAD t6i thi€u 1a 20 dB.
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Véi cdc diéu kién nhu trong ¢) ctia muc 9.12.2, tin hiéu ddu vao khong duoc vugt qua
+6 dBuV (e.m.f) khi dat chiic nang tat Am thanh & vi tri cuc dai.
9.13 Treé tat am thanh
9.13.1 Dinh nghia

Tré tit am thanh 1a su chénh léch, tinh theo dB, gifta cic mic tin hiéu dau vao mdy thu
khi tat va bat chiic nang tat am thanh.
9.13.2 Phuong phdp do

Néu ¢6 bat ky cong tic diéu khién chiic nang tit Am thanh bén ngoai thiét bi thi no phai
duge dat 6 vi tri 1am tat hoan toan. Khi thuc hién (bat) chitc nang tat am thanh, dua mot tin
hiéu dau vao khong di€u ché, tai tdn s6 séng mang bing vdi tin s6 danh dinh clia mdy thu
dén céng ang ten cuia may thu tai mot mic du thap dé tranh 1am thuc hién (bat) chiic nang tét
am thanh.

Tang miic cla tin hiéu dau vao dén mic vira di dé md chiic nang tat am thanh. Ghi lai
miic tin hiéu vao nay. Van thuc hién chiic nang tat Am thanh, giam tir tr miic tin hiéu dau vao
cho dén khi tdt Am thanh ddu ra cia may thu mot 14n nita.

9.13.3 Yéu cdu

Tré tat am thanh phai nim trong khoang 3 dB va 6 dB.
9.14 Phdt xa gid biic xa
9.14.1 Dinh nghia

Céc phat xa gia btc xa tir may thu la cac thanh phan phat xa tai bat ky tan s6 nao tir vo
va cau tric cua thiét bi.

Viéc do kiém thi€t bi c6 ang ten tich hop phai dugc thuc hién v6i mot ang ten binh thudng.
9.14.2 Phuong phdp do

Tai vi tri do, dat thiét bi trén tru d& khong dan dién & mot do cao xac dinh, tai vi tri gan
vGi st dung binh thuong nhat theo qui dinh ctia nha san xuat.

DPinh huéng ang ten do kiém theo phan cuc doc, chon chiéu dai cia dng ten do kiém
pht hgp véi tin s6 tic thoi ciia may thu do hoadc st dung ang ten bang rong thich hop.

N6i ddu ra cua ang ten do kiém v6i mdy thu do.

Bat mdy thu & ché€ do khong diéu ché, diéu chinh tin s6 ciia mdy thu do trong dai tin s6
tir 30 MHz dén 2 GHz.

Tai mdi tan s6 phat hién c¢6 thanh phan gia:

a) Diéu chinh do cao clia dng ten do kiém trong dai do cao qui dinh cho dén khi mdy
thu do thu dugc muc tin hiéu cuc dai;

b) Sau dé, quay may thu 360° trong mit phang nim ngang cho dén khi may thu do thu
duoc muc tin hiéu cuc dai;

¢) Ghi lai muc tin hiéu cuc dai ma may thu do thu dugc;
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d) Thay mdy thu bang mot ang ten thay thé;

e) Dinh huéng ang ten thay thé theo phan cuc doc, di€u chinh chiéu dai dng ten thay thé
phit hop véi tin s6 clia thanh phan gia da thu duoc;

f) N6i ang ten thay thé dén mot b tao tin hiéu da hiéu chinh;

g) Dat tdn s6 ctia bo tao tin hiéu da dong chinh bang tan s6 clia thanh phan gia thu dugc;

h) Néu cén thiét, diéu chinh b suy hao ddu vao mdy thu do dé lam tang do nhay cua
may thu do;

i) Diéu chinh do cao dng ten do kiém trong dai do cao qui dinh dé dam bao thu dugc tin
hiéu cuc dai;

j) Diéu chinh muc tin hiéu dau vao ang ten thay thé€ sao cho miic tin hiéu ma mdy thu
do chi thi bang v6i miic tin hiéu da ghi khi do thanh phén gia, da chinh theo su thay déi thiét
1ap bo suy hao dau vao may thu do;

k) Ghi lai mic d4u vao ang ten thay thé theo miic cong suét, da chinh theo thay déi thi€t
lap bo suy hao dau vao ctia may thu do;

1) Thuc hién phép do vdéi dng ten do kiém va ang ten thay th€ dinh huéng theo phan cuc
ngang.

m) Gia tri cong suat bic xa hiéu dung ctia cac thanh phan gia la mic cong suat 16n hon
trong hai muc cong suét cua thanh phan gia da ghi lai tai dau vao ang ten thay thé, da chinh
theo do tang ich cua ang ten néu can.

9.14.3 Yéu cdu

Cong suat cua bat ky thanh phan bic xa gia khong duoc vuot qua 2 nW tai bat ky tan s

nao trong dai tan tr 30 MHz dén 2 GHz.

10. Hoat dong song cong

Néu thiét bi dugc thiét ké dé hoat dong song cong, khi do kiém hgp chuin phai 1ap mot
bo loc song cong va can thuc hién cic phép do ki€ém bo sung sau day dé dam bao hoat dong t6t.
10.1 Suy giam do nhay mdy thu do thu va phdt dong thoi
10.1.1 Dinh nghia

Suy giam d6 nhay clia may thu I su suy giam do su chuyén d6i cong sudt tir may phat
sang may thu do cac anh hudng ghép.

Su suy giam nay dugc biéu dién bing su chénh léch giita cdc mic do nhay kha dung cuc
dai tinh theo dB khi thu phat dong thoi va khong dong thoi.
10.1.2 Phuong phap do

Cong ang ten cua thiét bi bao gobm mdy thu, mdy phat va bo loc song cong duoc néi qua
mot thi€t bi ghép dén ang ten gia quy dinh trong muc 6.4.

Bo tao tin hiéu véi diéu ché do kiém binh thudng (muc 6.3) dugc n6i dén thi€t bi ghép
sao khong lam anh hudng dén su phoi hop tro khang.
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May phat phai hoat dong tai cong suat dau ra song mang nhu quy dinh trong muc 8.2,
dugc diéu ché bang tin hiéu tin s6 400 Hz va do léch tin bang +3 kHz.

Do do nhay mdy thu theo muc 9.3;

Mitc dau ra cua bo tao tin hiéu phai duoc ghi lai C dBuV (e.m.f);

Tat mdy phat, va do lai do nhay clia may thu;

Ghi lai miic ra cua bo tao tin hiéu D dBuV (e.m.f);

Gia tri giam do nhay la su chénh léch giira cac gia tri cua C va D.
10.1.3 Yéu cdu

Giam do6 nhay khong duogc vugt qua 3 dB. Do nhay kha dung cuc dai & cic diéu kién
hoat dong thu phat dong thoi khong duge vugt qua cac gidi han trong muc 9.3.3.
10.2 Triét ddp ting gid cua mdy thu

Triét dap ting gia ciia may thu phai dugc do theo muc 9.6 véi cach bo tri thié€t bi theo
muc 10.1.2, ngoai trir may phat khong dugc di€u ché. Mdy phat phai hoat dong tai cong suat
dau ra séng mang nhu trong muc 8.2.

Ap dung cic yéu cdu k¥ thuat trong muc 9.6.3.
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PHU LUC A
(Bét budc)

May thu do cong suat

A1 Chi tiéu k§y thuat cia may thu do cong suat

May thu do cong suat bao gobm mot bo tron, bo loc trung tan IF, mot bo tao dao dong,
bo khuéch dai, bo suy hao bién déi va thiét bi chi thi r.m.s. Néu khong sit dung bo suy hao
bién d6i va bo chi thi rms thi ta c¢6 thé st dung mot von k& chi thi gid tri .m.s dugc hiéu
chinh theo dB. Céc dac tinh k¥ thuat ciia may thu do cong sudt duoc cho & phan dudi day.

A.1.1 Bo loc trung tin (IF)

Bo loc IF phai ndm trong gidi han cta dac tinh chon loc nhu trong hinh A.1.

dB
/D4 90 D.4
L “
Z z
“ “
]
7 /
“ “
]
7 /
“
7 /
“ “
~ “
“
7z /
]
. L~ “
Gan 7 % Xa
séng mang D3 f 26 % ]23 séng mang
7, 4 /
Z
L D2 6 D2
& B
DI 0 DI kHz
Hinh Al

Pac tinh chon loc phai gilt cac khoang céach tan s6 so vdi tan s6 trung tam danh dinh
ctia kénh lan can nhu trong bang A.1.

Bdng Al : Ddc tinh chon loc
Khoang cach tin s6 cua dudng cong bo loc so véi tan s6 trung tam danh dinh
cta kénh lan can, kHz
Dl D2 D3 D4
5 8,0 9,25 13,25

Cac diém suy hao gan séng mang khong duoc vuot qua cdc gia tri dung sai cho trong
bang A.2.
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Bdng A2: Cdc diém suy hao gdn séng mang

Khoang dung sai, kHz
Dl D2 D3 D4
+3,1 40,1 -1,35 -5,35

Cac diém suy hao xa séng mang khong dugc vuot qua cac gid tri dung sai cho trong
bang A.3.

Bdng A3: Cdc diém suy hao xa séng mang

Khoang dung sai, kHz
Dl D2 D3 D4
13,5 13,5 13,5 13,5
-7,5

Suy hao t6i thiéu ctia bo loc nim ngoai diém suy hao 90 dB phai bing hoic 16n hon 90 dB.

A.1.2 Bo chi thi suy hao

B0 chi thi suy hao phai c6 dai thay doi t6i thiéu 12 80 dB va do chinh x4c doc 1a 1 dB. Véi
quan diém phat trién, khuyén nghi mtic suy hao 1a 90 dB hoic hon.
A.1.3 Bo chi thi gid tri r.m.s

Thiét bi phai chi thi chinh xdc cac tin hiéu khong sine véi ty 1€ giita gia tri dinh va gia
tri rms 1én dén 10:1.
A.1.4 Mdy hién song va bé khuéch dai

B0 tao dao dong va bo khuéch dai phai duoc thi€t ké sao cho khi do cong suit kénh lan
can ctia mot mdy phat khong diéu ché nhiéu thap, thi nhiéu cua ban than thiét bi khong anh
huong dén két qua do, tao ra dugc gia tri do < -90 dB.
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PHU LUC B
(Bét budc)

Hé thong nhan dang may phat tu dong (ATIS)

B.1 Mo ta hé thong

Hé thong nhan dang may phat tu dong 1a mot hé thong dong bo st dung ma tach 16i don
vi 10. Hé thong véi cac phan tuong ting dua trén Khuyén nghi ITU-R M.493.

B.1.1 Téng quan

Tién ich ATIS sé€ tao ra tin hiéu nhan dang tu dong.

Phai phat tin hiéu ATIS tai mdi thoi diém két thic truyén dan. Trong trudng hop truyén
dan lién tuc, tin hiéu ATIS phai dugc phat di t6i thi€u 5 phdt mot 1an. Thoi diém két thic
truyén dan duoc xéac dinh khi ngit cong tit Nhan dé N6i cua thiét bi.

Phai phat dugc tin hiéu ATIS trén tat ca cdac kénh hién c6 khi lap dat dién thoai vo tuyén
VHF.

Néu thiét bi dién thoai vo tuyén VHF c6 tién ich DSC tuan tht theo Khuyén nghi ITU-R
M.493, thi cam tin hiéu ATIS khi thuc hién cudc goi DSC.

Néu dién thoai vo tuyén VHF ¢4 tién ich truyén s6 liéu va giao thiic s6 liéu cé céc
thong tin nhan dang tram phat thi khong can phat tin hiéu ATIS. Trong cdc di¢u kién thich
hop tin hiéu ATIS phai dugc phat di theo chu ky.

B.1.2 Cdc yéu cau ky thudt

Tién ich ATIS phai khong dugc gay anh hudng dén thiét bi thong tin va dan dudng khac.

Trong khi dang truyén tin hiéu ATIS:

- Phai duy tri cong suit ra RF ciia may phat tai gia tri danh dinh;

- Bat ky ddu vao diéu ch€ am tan nao khac déu tu dong bi cam.

Ngudi van hanh khong duoc ngit hodc thay déi viéc lap trinh tién ich ATIS.

Hé thong nhan dang 1a mot hé thong dong bo st dung ma tdch 16i don vi 10 nhu trong
bang B.1.

Bay bit dau tién cia ma don vi 10 la céc bit thong tin. Cac bit 8, 9, 10 & dang s6 nhi
phan chi thi s6 lugng ctia cac phan tir B ¢6 trong 7 bit thong tin, phan tir Y 1a s6 nhi phan 1 va
phén tir B 1a s6 nhi phan 0.

Vi du, chudi BYY cho céc bit 8, 9, va 10 chi ra 3(0x4+1x2+1x1) cdc phan tr B trong
chubi 7 bit thong tin tuong ing; mot chudi YYB chi ra 6(4x1+1x2+0x1) cdc phan ti B trong
chudi 7 bit thong tin. Thit tu truyén dan cac bit thong tin 1a truyén céc bit thap trudc, nhung
véi cédc bit ki€ém tra thi truyén cdc bit cao trudc.

B.1.3 Yéu cau vé tin hiéu

Chudi tin hiéu ATIS phat di phai 1a tin hiéu tin s6 am tan dugc diéu ché pha (diéu ché

tan sO vGi muc nén trude 6 dB/oct).
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Diéu ché séng mang phu phai co:

- Dich tan s6 trong khoang 1300 Hz va 2100 Hz;

- Tan s6 song mang phu 1a 1700 Hz;

- Toc do diéu ché€ 1200 baud;

- Chi s6 diéu ché 1,0.

Ma tach 16i don vi 10 thé hién céc ky tu tir 00 dén 127, nhu trong bang B.1.

Cac ky tu tir 00 dén 99 duoc dung dé ma hoa cac s6 thap phan.

Tan sO cao tuong ung véi trang thai B, tAn s6 thap tuong ung véi trang thai Y cla cac
phan tir tin hiéu.
B.1.4 Dang ctia mot chuoi tin hiéu ATIS

Tin hiéu ATIS c6 dang nhu trong hinh B.1 duéi day:

Méu diém Chubi dinh pha | X4c dinh dang | Tunhandang | Két thic chubi Ky tu kiém tra 16i
Chii y: C6 thé bo qua.

Hinh B.1: Dang ciia chudi tin hiéu ATIS
Thanh phan ctia ATIS va chudi tin hiéu dugc cho trong hinh vé B.2 va B.3 dudi day.

Méiu diém Dinh pha A) Xd4c dinh dang | B) Nhan dang | C) Két thic chudi | D) Kiém tra 16i
20 bit 6 DX (125) 2 ky tu nhan dang Sky tu 3 DX (127) 1ky ty
8RX (111 + 104) (2 lan) (2 lan) 1 RX (127) (2 1an)

Chii ¥: C6 thé bd qua.

Hinh B.2: Thanh phan cia ATIS
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Maiu diém
DX
RX7
DX
RX 6
DX
RX5
DX
RX 4
DX
RX3
DX
RX?2
A
RX 1
A
RXO0
B
A
B
A
B
B
B
B
B
B
C
B
D
B
C
C
C
D
RX/DX: chudi dinh pha
A : xdc dinh khuon dang
B : nhan dang
C : két thic chudi
D : ky tu kiém tra 16i

Chii $- C6 thé bo qua.
Hinh B.3: Chudi truyén dan
B.1.5 Mdu diém (dot pattern)

Dé dua ra cdc diéu kién thich hop cho viéc dong bo bit sém hon, mot mau diém dugc
phat trudc chudi dinh pha (c6 nghia 1a chudi bit B-Y thay thé tuong duong), miu diém nay c6
chiéu dai khoang 20 bit.

B.1.6 Dinh pha

Chudi dinh pha cung cép thong tin dén mdy thu cho phép dinh pha bit chinh xac va xéc

dinh duoc vi tri clia cdc tin hiéu trong mot chudi tin hiéu ATIS.
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Viéc dong bo ky tu c6 duge bang cach xdc dinh ky tu chit khong phai bang cdch xdc
dinh thay ddi trong mau di€ém dé giam su dong bo sai do cdc 16i bit trong mau diém.

Chudi dinh pha gébm céc tin hiéu da biét tai cac vi tri DX va RX duoc phat di 1an luot.

Tin hiéu dinh pha tai vi tri DX la ky tu 125 trong bang B.1.

Tin hiéu dinh pha tai vi tri RX xdc dinh bat dau ctia chudi thong tin (nghia 1a xdc dinh
khuon dang) va gébm c6 cac tin hiéu cho cac ky tuw 111, 110, 109, 108, 107, 106, 105 va 104
trong bang B.1.

B.1.7 Xac dinh khuoén dang

Tin hiéu x4ac dinh khuon dang dugc phat di hai 1an & ca hai vi tri RX va DX (xem hinh
B.3) va phai gom ky tu 121.

B.1.8 Nhdn dang

Dau hiéu cudc goi ctia tram phai dugc chuyén doi phu hop v6i muc B.1.11.

B.1.9 Két thiic chuoi

Ky tu két thiic chudi 128 dugc truyén di 3 14n tai vi tri DX va mot 14n tai vi tri RX (xem
hinh B.3).

B.1.10 Ky tu kiém tra 16i

Ky tu kiém tra 16i 1a ky tu duoc phat di sau cing va né dugc dung dé€ kiém tra toan bo
chudi, tim ki€ém céc 16i khong dugc phat hién bang ma tach 16i don vi 10 va sir dung su phan
tap thoi gian.

Bay bit thong tin cta tin hiéu kiém tra 16i phai bang vdi bit thdp nhat clia téng module-2
cac bit twong tng cua tit ca cac ky tu thong tin. Cac tin hiéu dinh pha khong dugc xem la
céc ky tu thong tin. Ky tu kiém tra 16i ¢6 ché duogc phat di tai cac vi tri DX hodc RX (xem
phu luc C).

B.1.11 Chuyén doi ddu hiéu cuéc goi thanh MID

Phai sir dung thii tuc sau day dé chuyén doi dau hiéu cudc goi.

Ma 10-digit c6 dang nhu sau:

Z MD X, X X, X, X X,

Véi:

Z : thé hién s6 9;

MID: thé hién cdc s6 nhan dang hang hai cho méi quoc gia, xem phu luc 43 cta “Thé 1¢
vO tuyén dién quoc t&”;

X, + X¢: thé hién céc s6 cudc goi dugc chuyén doi;

Gia tri cua cac so tir X, + X, nhu sau:

X; + X,: gom s6 cta cudc goi;

X, + X,: gébm mot s6 thé hién chit céi thi hai ctia ddu hiéu cudc goi, v6i 01 thé hién chit
A, 02 thé hién chit B...

42



Chit c4i dau tién cua dau hiéu cudc goi, dé chi ma quoc gia, tuan thi theo MID.

Vi du vé su chuyén déi duoc cho trong phu luc C.

Bdng B.1: Md tdch 16i don vi 10

TCN 68 - 240: 2006

Tin hiéu va Tin hiéu va Tin hiéu va
So ky tu vi tri bit So ky tu vi tri bit So ky tu vi tri bit
12345678910 12345678910 12345678910
00 BBBBBBBYYY 43 YYBYBYBBYY 86 BYYBYBYBYY
01 YBBBBBBYYB 44 BBYYBYBYBB 87 YYYBYBYBYB
02 BYBBBBBYYB 45 YBYYBYBBYY 88 BBBYYBYYBB
03 YYBBBBBYBY 46 BYYYBYBBYY 89 YBBYYBYBYY
04 BBYBBBBYYB 47 YYYYBYBBYB 90 BYBYYBYBYY
05 YBYBBBBYBY 48 BBBBYYBYBY 91 YYBYYBYBYB
06 BYYBBBBYBY 49 YBBBYYBYBB 92 BBYYYBYBYY
07 YYYBBBBYBB 50 BYBBYYBYBB 93 YBYYYBYBYB
08 BBBYBBBYYB 51 YYBBYYBBYY 94 BYYYYBYBYB
09 YBBYBBBYBY 52 BBYBYYBYBB 95 YYYYYBYBBY
10 BYBYBBBYBY 53 YBYBYYBBYY 96 BBBBBYYYBY
11 YYBYBBBYBB 54 BYYBYYBBYY 97 YBBBBYYYBB
12 BBYYBBBYBY 55 YYYBYYBBYB 98 BYBBBYYYBB
13 YBYYBBBYBB 56 BBBYYYBYBB 99 YYBBBYYBYY
14 BYYYBBBYBB 57 YBBYYYBBYY 100 BBYBBYYYBB
15 YYYYBBBBYY 58 BYBYYYBBYY 101 YBYBBYYBYY
16 BBBBYBBYYB 59 YYBYYYBBYB 102 BYYBBYYBYY
17 YBBBYBBYBY 60 BBYYYYBBYY 103 YYYBBYYBYB
18 BYBBYBBYBY 61 YBYYYYBBYB 104 BBBYBYYYBB
19 YYBBYBBYBB 62 BYYYYYBBYB 105 YBBYBYYBYY
20 BBYBYBBYBY 63 YYYYYYBBBY 106 BYBYBYYBYY
21 YBYBYBBYBB 64 BBBBBBYYYB 107 YYBYBYYBYB
22 BYYBYBBYBB 65 YBBBBBYYBY 108 BBYYBYYBYY
23 YYYBYBBBYY 66 BYBBBBYYBY 109 YBYYBYYBYB
24 BBBYYBBYBY 67 YYBBBBYYBB 110 BYYYBYYBYB
25 YBBYYBBYBB 68 BBYBBBYYBY 111 YYYYBYYBBY
26 BYBYYBBYBB 69 YBYBBBYYBB 112 BBBBYYYYBB
27 YYBYYBBBYY 70 BYYBBBYYBB 113 YBBBYYYBYY
28 BBYYYBBYBB 71 YYYBBBYBYY 114 BYBBYYYBYY
29 YBYYYBBBYY 72 BBBYBBYYBY 115 YYBBYYYBYB
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30 BYYYYBBBYY 73 YBBYBBYYBB 116 BBYBYYYBYY
31 YYYYYBBBYB 74 BYBYBBYYBB 117 YBYBYYYBYB
32 BBBBBYBYYB 75 YYBYBBYBYY 118 BYYBYYYBYB
33 YBBBBYBYBY 76 BBYYBBYYBB 119 YYYBYYYBBY
34 BYBBBYBYBY 71 YBYYBBYBYY 120 BBBYYYYBYY
35 YYBBBYBYBB 78 BYYYBBYBYY 121 YBBYYYYBYB
36 BBYBBYBYBY 79 YYYYBBYBYB 122 BYBYYYYBYB
37 YBYBBYBYBB 80 BBBBYBYYBY 123 YYBYYYYBBY
38 BYYBBYBYBB 81 YBBBYBYYBB 124 BBYYYYYBYB
39 YYYBBYBBYY 82 BYBBYBYYBB 125 YBYYYYYBBY
40 BBBYBYBYBY 83 YYBBYBYBYY 126 BYYYYYYBBY
41 YBBYBYBYBB 84 BBYBYBYYBB 127 YYYYYYYBBB
42 BYBYBYBYBB 85 YBYBYBYBYY

B = 0 thit tu cua truyén dan bit: bit 1 dau tién

Y=1

B.2 Bo ma hoa ATIS

B.2.1 Cac tin hiéu duoc tao ra bén trong

Doi voi phép do kiém su phit hop va bao dudng, thiét bi phai c6 cdc tién ich, ngudi van
hanh khong thé ti€p can, dé tao ra mot tin hiéu Y hodc B lién tuc va mot mau diém. Thiét bi
phai c6 kha nang tao ra su lya chon hoac tin hiéu B lién tuc hoac mot tin hiéu Y lién tuc.
B.2.2 Sai so'tan s6 (tin hié¢u da gidi diéu ché)
B.2.2.1 Dinh nghia

Sai s6 tan s6 cho trang thdi B va Y 1a su chénh léch giita tdn s6 do dugc tir bo giai di€u
ché va céc gia tri danh dinh.
B.2.2.2 Phuong phdp do

N6i mdy phét véi ang ten gia theo muc 6.4 va véi mot bo giai diéu ché FM ph hop.

Dat thi€t bi phat trang thai B hoac Y lién tuc.

Thuc hién phép do tai dau ra giai diéu ché, cho ca hai trang thdi Bva Y.

Thuc hién phép do trong cdc diéu kién do kiém binh thudng (xem muc 5.3 va t6i han
(4p dung dong thoi cac muc 5.4.1 va 5.4.2).
B.2.2.3 Yéu cdu

Tan s6 do dugc tir bo giai diéu ch€ tai bat ky thoi diém nao cho trang thai B phai nim
trong khoang 1300 Hz + 10 Hz va cho trang thai Y 1a 2100 Hz + 10 Hz.
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B.2.3 Chi sé diéu ché
B.2.3.1 Dinh nghia
Chi s6 diéu ché 1a ty so giita d0 1éch tan va tin s6 cua tin hiéu di€u ché.
Do 1éch tan 1a su chénh léch giita tdn s6 tdc thoi cua tin hiéu RF duoc diéu ché va tan s6
song mang.
B.2.3.2 Phuong phdp do
Dat thiét bi phat tin hiéu B va sau d6 1a tin hiéu Y lién tuc. Do d6 1éch tan so.
B.2.3.3 Yéu cdu
Chi s6 diéu ché phai la 1,0 + 10%.
B.2.4 Toc do diéu ché
B.2.4.1 Dinh nghia
Toc do diéu ché€ 1a toc do clia ludng bit duoc do biang bit trén giay.
B.2.4.2 Phuong phdp do
Dit thi€t bi phat mot miu diém lién tuc.

Noi ddu ra RF cua thiét bi v6i mot bo giai diéu ché FM tuyén tinh. Dau ra cua bo giai
diéu ch€ duoc giGi han do rong bang tin bang mot bo loc bang thap véi tan s cat 1 kHz va
do doc 12 dB/octave.

Do tan s6 & dau ra.
B.2.4.3 Yéu cdu

Tan s6 phai bang 600 Hz + 60 ppm (phén triéu) tuong tng véi toc do diéu ché 1a
1200 baud.
B.2.5 Kiém tra khuon dang ATIS

Phai phan tich tin hiéu ATIS véi thiét bi da hiéu chinh d€ x4c dinh c&u hinh chinh x4c
ctia dang tin hiéu (xem muc B.1.4), tinh ca su phan tap thoi gian.

Giao thitc ATIS dugc giai ma phai dugc chi ra trong bao cao do kiém.
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PHU LUC C
(Bét budc)

Chuyén doi mot dau hiéu cudc goi vo tuyén thanh mét nhan dang ATIS

Vidu:
call sign = PC 8075
Ma nhan dang tau (ID) phai ¢6 dang nhu sau:
ZMID XX8075
Z:1luonla9
MID: cho Netherlands 244
XX:C=03
Ship's ID

9 224 03 80 75

T T
{Z P C 80 75

92 44 03 80 75

Vidu vé mot tin bdo ATIS:

DX 125 125 125 125 125 125 121 "121 92 44 03

RX 111 110 109 108 107 106 105 104 121 121 92

DX 80 75 1277 ECC 127 127

RX 44 03 80 75 127 ECC

("Bét ddu/ding tinh todn ma stra 16i (ECC))

Viéc tinh todn ECC:

- Chi ¢6 cdc ky tu thong tin DX + mot khuon dang va mot két thic cua chudi ky tu dugc
st dung dé tinh ECC.

Vidu:

121 YBBYYYY

92 BBYYYBY

44BBYYBYB

03YYBBBBB

S80OBBBBYBY

75YYBYBBY

127YYYYYYY

—————————————— + cuc tinh doc chan

BYYYBYY(BYB) =110.
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FOREWORD

The Technical Standard TCN 68-240: 2006 " VHF radiotelephone used on inland
waterways - Technical Requirements" is based on the standards ETSI EN 300 698-1
V1.2.1 (2000-08) of the European Telecommunications Standards Institute (ETSI) with
reference to ETSI EN 300 698-2 V1.1.1 (2000-08), ETS 698 (1997-03) of ETSI and some
Recommendations of ITU-T.

The Technical Standard TCN 68-240: 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 68-240: 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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VHF RADIOTELEPHONE USED ON INLAND WATERWAYS
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 standard specifies the minimum requirements for VHF radio transmitters and
receivers operating on board ships in frequency bands allocated to the maritime mobile
service, used on inland waterways.

The present document applies to VHF transmitters and receivers fitted with a 50 Q
external antenna socket or connector for use on board ships on inland waterways and
operating in the bands between 156 and 174 MHz.

This technical standard is used as the basis for type approval of VHF radiotelephone for
the maritime mobile service operating in VHF bands used on inland waterways.

2. Normative references

[1] ETSI EN 300 698-1 v1.2.1 (2000-08): “ Electromagnetic compatibility and Radio
spectrum Matters (ERM); Radio telephone transmitters and receivers for the
maritime mobile service operating in the VHF bands used on inland waterways;
Part 1: Technical characteristics and methods of measurement”.

[2] ETSI EN 300 698-2 v1.1.1 (2000-08): “ Electromagnetic compatibility and Radio
spectrum Matters (ERM); Radio telephone transmitters and receivers for the
maritime mobile service operating in the VHF bands used on inland waterways;
Part 2: Harmonized EN under article 3.2 of the R&TTE Directive”.

[3] ETS 300 698: "Radio Equipment and Systems (RES); Radio telephone transmitters
and receivers for the maritime mobile service operating in the VHF bands used on
inland waterways; Technical characteristics and methods of measurement”.

3. Abbreviations

ad amplitude difference

ATIS Automatic Transmitter Identification System
DSC Digital Selective Calling

DX first transmission

e.m.f electromotive force

fd frequency difference

RF Radio Frequency

r.m.s root mean square

RX re-transmission

SINAD Signal + Noise + Distortion/Noise + Distortion
VSWR Voltage Standing Wave Ratio.
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4. General requirements

4.1 Construction

The mechanical and electrical construction and finish of the equipment shall conform in
all respects to good engineering practice, and the equipment shall be suitable for use on board
ships.

All controls shall be of sufficient size to enable the usual control functions to be easily
performed and the number of controls should be the minimum necessary for simple and
satisfactory operation.

For the purpose of conformance testing, relevant technical documentation shall be
supplied with the equipment.

The VHF maritime mobile service uses both single-frequency and two-frequency
channels. For two-frequency channels the Radio Regulations require a separation of
4.6 MHz between the transmitting frequency and the receiving frequency.

The equipment shall be capable of operating on single frequency and two-frequency
channels with manual control (simplex). It may also be capable of operating on two-
frequency channels without manual control (duplex).

No scanning or multiple watch facilities shall be implemented.

The equipment shall be able to operate on all channels defined in the Radio Regulations,
appendix 18.

Operation on channels 75 and 76 shall be prevented by appropriate means.

The equipment shall be so designed that use of channel 70 for purposes other than
Digital Selective Calling (DSC) is prevented.

The Administration may grant permission for one or more channels in addition to those
as defined by the Radio Regulations, appendix 18.

The possibility to apply automatic power reduction to any of these channels shall be
available. It shall not be possible for the user to change the programmed settings of these
channels.

The output power shall be automatically limited to a value between 0.5 and 1 W on the
following channels:

6,8,10, 11,12, 13,14, 15, 17,71, 72,74 and 77.

It shall not be possible to transmit while any frequency synthesizer used within the
transmitter is out of lock.

It shall not be possible to transmit during channel switching operations.

4.2 Controls and indicators

The equipment shall have a channel selector and shall indicate the designator, as shown
in the Radio Regulations, appendix 18, of the channel at which the installation is set. The
channel designator shall be legible irrespective of the external lighting conditions.
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Where an input panel on the equipment for entering the digits O - 9 is provided, this
shall conform to ITU-T Recommendation E.161.

The equipment shall have the following additional controls and indicators:

- An on/off switch for the entire installation with a visual indication that the installation
1S 1n operation;

- A manual non-locking push to talk switch to operate the transmitter;

- A manual switch for reducing the transmitter output power to a value between 0.5 and
I'W;

- An audio frequency power volume control not affecting the audio level of the handset;

- A squelch control;

- A control for reducing the brightness of the equipment illumination to zero;

- An output power detector giving a visual indication that the carrier is being produced.

The equipment shall also meet the following requirements:

- The user shall not have access to any control which, if wrongly set, might impair the
technical characteristics of the equipment;

- If the accessible controls are located on a separate console and if there are two or
more control consoles, one of the consoles shall have priority over the others. If there are two
or more control consoles, the operation of one console shall be indicated on the other
consoles.

4.3 Handset and loudspeaker

The equipment shall be fitted with an integral loudspeaker and/or a socket for an
external loudspeaker and shall have the facility to be fitted with a telephone handset or a
microphone.

During transmission in simplex operation the receiver output shall be muted.

During transmission in duplex operation, only the handset shall be operative. Measures
shall be taken to ensure correct operation when duplex is used and precautions shall be taken
to prevent harmful electrical or acoustic feedback which might produce oscillations.

4.4 Switching time

The channel switching arrangement shall be such that the time necessary to change over
from using one of the channels to using any other channel does not exceed 5 s.

The time necessary to change over from transmission to reception or vice versa, shall
not exceed 0.3 s.
4.5 Safety precautions

Measures shall be taken to protect the equipment against the effects of overcurrent or
overvoltage.

Measures shall be taken to prevent damage to the equipment if the electrical power
source produces transient voltage variations and to prevent any damage that might arise from
an accidental reversal of polarity of the electrical power source.
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Means shall be provided for earthing exposed metallic parts of the equipment but this
shall not cause any terminal of the source of electrical energy to be earthed.

All components and wiring in which the dc or ac voltage (other than radio-frequency
voltage) produce, singly or in combination, peak voltages in excess of 50 V shall be protected
against any accidental access and shall be automatically isolated from all electrical power
sources if the protective covers are removed. Alternatively, the equipment shall be
constructed in such a way as to prevent access to components operating at such voltages
unless an appropriate tool is used such as a nut-spanner or screwdriver. Conspicuous warning
labels shall be affixed both inside the equipment and on the protective covers.

No damage to the equipment shall occur when the antenna port is placed on open circuit
or short circuit for a period of at least 5 minutes in each case.

In order to provide protection against damage due to the build up of static voltages at the
antenna port, there shall be a dc path from the antenna port to chassis not exceeding 100 kQ.

The information in any volatile memory device shall be protected from interruptions in
the power supply of up to 60 s duration.
4.6 Class of emission and modulation characteristics

The equipment shall use phase modulation, G3E (frequency modulation with a pre-
emphasis of 6 dB/octave) for speech, and G2B for ATIS and DSC signaling where provided.

The equipment shall be designed to operate with a channel separation of 25 kHz.

The frequency deviation (G3E) corresponding to 100% modulation shall be 5 kHz as
nearly as practicable.
4.7 Facilities for DSC transmission and reception

VHF transmitters and receivers with an integral DSC modem or to be used with an
external DSC modem shall also be tested in accordance with EN 300 338 for DSC equipment

VHF transmitters and receivers to be used for DSC shall also comply with the
following:

- The DSC facility shall be capable of operating on at least channel 70;

- If the equipment is designed for connection of an external modem to the audio
frequency port, the input and output impedances should be 600 Q2 free of earth;

- If the equipment is designed for connection to an external DSC modem with binary
inputs and outputs for DSC signals, the logic level and the appropriate functions shall comply
with IEC 61162-1.

4.8 Labeling
All controls, instruments, indicators and ports shall be clearly labeled.

Details of the power supply from which the equipment is intended to operate shall be
clearly indicated on the equipment.

The equipment shall be clearly marked on the exterior with the identification of the
manufacturer, type designation of the equipment, and the serial number of the unit.
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The compass safe distance (ISO 694 Method B) shall be stated on the equipment or in
the technical manual.
4.9 Warm up

After being switched on the equipment shall be operational within 1 minute.

5. Test conditions, power sources and ambient temperatures

5.1 Normal and extreme test conditions

Conformance tests shall be made under normal test conditions and also, where stated,
under extreme test conditions (subclauses 5.4.1 and 5.4.2 applied simultaneously).
5.2 Test power source

During conformance testing, the equipment shall be supplied from a test power source
capable of producing normal and extreme test voltages as specified in subclauses 5.3.2 and
54.2.

The internal impedance of the test power source shall be low enough for its effect on
the test results to be negligible. For the purpose of testing the power source voltage shall be
measured at the power input port of the equipment.

During testing, the power source voltages shall be maintained within a tolerance of +3%

relative to the voltage level at the beginning of each test.

5.3 Normal test conditions

5.3.1 Normal temperature and humidity

The normal temperature and humidity conditions for tests shall be a combination of
temperature and humidity within the following ranges:

- Temperature: +15°C to +35°C;

- Relative humidity: 20% to 75%.
5.3.2 Normal power sources
5.3.2.1 Mains voltage and frequency

The normal test voltage for equipment to be connected to the ac mains shall be the
nominal mains voltage. For the purpose of the present document, the nominal voltage shall be
the declared voltage or any of the declared voltages for which the equipment is indicated as

having been designed. The frequency of the test voltage shall be 50 Hz + 1 Hz.
5.3.2.2 Battery power source

Where the equipment is designed to operate from a battery, the normal test voltage shall
be the nominal voltage of the battery (12 V, 24 V etc.).

5.3.2.3 Other power sources

For operation from other power sources the normal test voltage shall be that declared by
the manufacturer.
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5.4 Extreme test conditions
5.4.1 Extreme temperatures

For tests at extreme temperatures, measurements shall be made in accordance with
subclause 5.5, at a lower temperature of -15°C + 3°C and an upper temperature of +55°C + 3°C.

5.4.2 Extreme values of test power sources
5.4.2.1 Mains voltage

The extreme test voltages for equipment to be connected to the ac mains shall be the
nominal mains voltage +10%.

5.4.2.2 Battery power source

Where the equipment is designed to operate from a battery, the extreme test voltages
shall be 1.3 and 0.9 times the nominal voltage of the battery (12 V, 24 V etc.).

5.4.2.3 Other power sources

For operation from other power sources the extreme test voltages shall be agreed
between the testing authority and the equipment manufacturer.

5.5 Procedure for tests at extreme temperatures

The equipment shall be placed in the test chamber at normal temperature. The
maximum rate of raising or reducing the temperature of the chamber shall be 1°C/minute.
The equipment shall be switched off during the temperature stabilizing periods.

Before conducting tests at extreme temperatures, the equipment in the test chamber
shall have reached thermal equilibrium and be subjected to the extreme temperature for a
period of 10 hours to 16 hours.

For tests at the lower extreme temperature, the equipment shall then be switched on to
standby or receive condition for one minute, after which the equipment shall meet the
requirements of the present document.

For tests at the higher extreme temperature, the equipment shall then be switched on in
the high power transmit condition for half an hour, after which the equipment shall meet the
requirements of the present document.

The temperature of the chamber shall be maintained at the extreme temperatures for the
whole duration of the performance test.

At the end of the test, with the equipment still in the chamber, the chamber shall be
brought to normal temperature in not less than 1 hour. The equipment shall then be exposed
to normal temperature and relative humidity for not less than 3 hours or until moisture has
dispersed, whichever is the longer, before the next test is carried out. Alternatively, observing
the same precautions, the equipment may be returned direct to the conditions required for the
start of the next test.
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6. General conditions of measurement

6.1 Arrangements for test signals applied to the receiver

Test signal sources shall be connected to the receiver antenna port in such a way that

the impedance presented to the receiver antenna port is 50 Q, irrespective of whether one or
more test signals are applied to the receiver simultaneously.

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

The nominal frequency of the receiver is the carrier frequency of the selected channel.

6.2 Squelch

Unless otherwise specified, the receiver squelch facility shall be made inoperative for
the duration of the conformance tests.
6.3 Normal test modulation

For normal test modulation, the modulation frequency shall be 1 kHz and the frequency
deviation shall be 3 kHz.
6.4 Artificial antenna

When tests are carried out with an artificial antenna, this shall be a non-reactive, non-
radiating 50 Q load. Conformance tests of Radio Frequency (RF) characteristics are
performed using an artificial antenna, however the manufacturer should be aware that
normally used VHF antennas when installed, although presenting a nominal impedance of

50 Q, may exhibit Voltage Standing Wave Ratios (VSWR) up to 2 depending on the
frequency in use. Under such conditions the equipment is required to function correctly.
6.5 Arrangements for test signals applied to the transmitter

For the purpose of the present document, the audio frequency modulating signal applied
to the transmitter shall be produced by a signal generator applied to the connection terminals
replacing the microphone transducer.
6.6 Tests on equipment with a duplex filter

If the equipment has an integral duplex filter or a separate associated duplex filter, the
characteristics of the present document shall be met, with the measurements carried out using
the antenna port of the filter.

6.7 Test channels

Conformance tests shall be made on at least the highest frequency and the lowest
frequency within the equipment’s frequency band, and on channel 16.
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6.8 Measurement uncertainty and interpretation of the measured results

6.8.1 Measurement uncertainty

Table 1: Absolute measurement uncertainties: maximum values

Parameter Maximum uncertainty

RF frequency +1 x 107
RF power +0.75 dB
Maximum frequency deviation:

- within 300 Hz to 6 kHz of modulation frequency +5%

- within 6 kHz to 25 kHz of modulation frequency +3 dB
Deviation limitation +5%
Adjacent channel power +5dB
Conducted spurious emission of transmitter +4 dB
Audio output power +0.5 dB
Amplitude characteristics of receiver limiter +1.5dB
Sensitivity at 20 dB SINAD +3 dB
Conducted emission of receiver +3 dB
Two-signal measurement +4 dB
Three-signal measurement +3 dB
Radiated emission of transmitter +6 dB
Radiated emission of receiver +6 dB
Transmitter transient time +20%
Transmitter transient frequency +250 Hz
Receiver desensitization (duplex operation) +0.5 dB

For the test methods according to the present document the uncertainty figures are valid
to a confidence level of 95% calculated according to the methods described in ETR 028.

6.8.2 Interpretation of the measurement results

The interpretation of the results recorded in a test report for the measurements
described in the present document shall be as follows:

- The measured value related to the corresponding limit will be used to decide whether
an equipment meets the requirements of the present document;

- The measurement uncertainty value for the measurement of each parameter shall be
included in the test report;

- The recorded value of the measurement uncertainty shall be, for each measurement,
equal to or lower than the figures in table 1.

7. Environmental tests

7.1 Introduction

The equipment shall be capable of continuous operation under the conditions of various
sea states, vibration, humidity and change of temperature likely to be experienced in a ship in
which it is installed.

55



TCN 68 - 240: 2006

7.2 Procedure

Environmental tests shall be carried out before any other tests of the same equipment in
respect to the other requirements of the present document are performed.

Unless otherwise stated, the equipment shall be connected to an electrical power source
during the periods for which it is specified that electrical tests shall be carried out. These tests
shall be performed using normal test voltage.

7.3 Performance check

For the purpose of the present document, the term “performance check” shall be taken
to mean a visual inspection that there is no visible damage or deterioration and the following
measurements and limits:

For the transmitter;

- Carrier frequency: With the transmitter connected to an artificial antenna (see
subclause 6.4), the transmitter shall be tuned to channel 16 without modulation. The carrier
frequency shall be within £1.5 kHz of 156.8 MHz;

- Output power: With the transmitter connected to an artificial antenna (see subclause
6.4), the transmitter shall be tuned to channel 16. With the output powers switch set at
maximum, the output power shall be between 6 W and 25 W.

For the receiver:

- Maximum usable sensitivity: The receiver shall be tuned to channel 16 and a test
signal at the nominal frequency of the receiver modulated with normal test modulation (see
subclause 6.3) shall be applied. The level of the input signal shall be adjusted until the Signal
+ Noise + Distortion/Noise + Distortion (SINAD) at the output of the receiver is 20 dB and
the output power is at least the rated output power (see subclause 9.1). The level of the input
signal shall be less than +12 dBuV.

7.4 Vibration

The equipment complete with any shock and vibration absorbers with which it is
provided, shall be clamped to the vibration table by its normal means of support and in its
normal attitude. The equipment may be resiliently suspended to compensate for weight not
capable of being withstood by the vibration table. Provision may be made to reduce or nullify
any adverse effect on equipment performance which could be caused by the presence of any
electromagnetic field due to the vibration unit.

The equipment shall be subjected to sinusoidal vertical vibration at all frequencies
between:

- 2.5 Hz and up to 13.2 Hz with an excursion of +1 mm, +10% (7 m/s* maximum
acceleration at 13.2 Hz);

- Above 13.2 Hz and up to 100 Hz with a constant maximum acceleration of 7 m/s.

The frequency sweep rate shall be slow enough to allow the detection of resonances in
any part of the equipment.
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A resonance search shall be carried out throughout the test. If any resonance of the
equipment has a Q > 5 measured relative to the bed of the vibration table, the equipment shall
be subjected to a vibration endurance test at each resonant frequency at the vibration level
specified in the test with a duration of not less than 2 hours. If no such resonance occurs, the
endurance test shall be carried out at a frequency of 30 Hz.

Performance checks shall be carried out throughout the test period.

The procedure shall be repeated with vibration in each of two mutually perpendicular
directions in the horizontal plane.
7.5 Damp heat cycle

The equipment shall be placed in a chamber at normal room temperature and relative
humidity. Then the temperature shall be raised to +40°C + 2°C and the relative humidity
raised to 93% + 3% over a period of 3 hours 0.5 hours.

These conditions shall be maintained for a period of 10 hours to 16 hours.

After this period the equipment shall be switched on and shall be kept operational for at
least 2 hours. In the last 30 minutes of this test the equipment shall be subjected to a
performance check.

The temperature and relative humidity of the chamber shall be maintained as specified
during the whole test period.

At the end of this test, with the equipment still in the chamber, the chamber shall be
brought to room temperature in not less than 1 hour.

8. Transmitter
All tests on the transmitter shall be carried out with the output power switch set at its

maximum except where otherwise stated.

8.1 Frequency error
8.1.1 Definition

The frequency error is the difference between the measured carrier frequency and its
nominal value.

8.1.2 Method of measurement

The carrier frequency shall be measured in the absence of modulation, with the
transmitter connected to an artificial antenna (see subclause 6.4). Measurements shall be
made under normal test conditions (see subclause 5.3) and under extreme test conditions
(subclauses 5.4.1 and 5.4.2 applied simultaneously).

This test shall be carried out with the output power switch being set at both maximum
and minimum.

8.1.3 Limits
The frequency error shall be within +1.5 kHz.
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8.2 Carrier power
8.2.1 Definitions

The carrier power is the mean power delivered to the artificial antenna during one radio
frequency cycle in the absence of modulation.

The rated output power is the carrier power declared by the manufacturer.

8.2.2 Method of measurement

The transmitter shall be connected to an artificial antenna (see subclause 6.4) and the
power delivered to this artificial antenna shall be measured. The measurements shall be made
under normal test conditions (see subclause 5.3) and under extreme test conditions
(subclauses 5.4.1 and 5.4.2 applied simultaneously).

8.2.3 Limits
8.2.3.1 Normal test conditions

The carrier power measured under normal test conditions with the output power switch
set at maximum, shall remain between 6 W and 25 W and not differ by more than +1.5 dB
from the rated output power.

With the output power switch set at minimum, or when the power is reduced
automatically, the carrier power shall remain between 0.5 W and 1 W.

8.2.3.2 Extreme test conditions

With the output power switch set at maximum, the carrier power shall remain between
6 W and 25 W and be within +2 dB, -3 dB of the rated output power under extreme
conditions.

With the output power switch set at minimum, or when the power is reduced
automatically, the carrier power shall remain between 0.5 W and 1 W.

8.3 Frequency deviation
8.3.1 Definition
The frequency deviation is the difference between the instantaneous frequency of the
modulated radio frequency signal and the carrier frequency.
8.3.2 Maximum frequency deviation
8.3.2.1 Method of measurement

The frequency deviation shall be measured at the output with the transmitter connected
to an artificial antenna (see subclause 6.4), by means of a deviation meter capable of
measuring the maximum deviation, including that due to any harmonics and intermodulation
products which may be generated in the transmitter.

The modulation frequency shall be varied between 100 Hz and 3 kHz. The level of this
test signal shall be 20 dB above the level which produces normal test modulation (see
subclause 6.3). This test shall be carried out with the output power switch set at both
maximum and minimum.
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8.3.2.2 Limits
The maximum frequency deviation shall not exceed +5 kHz.

8.3.3 Frequency deviation at modulation frequencies above 3 kHz

8.3.3.1 Method of measurement

The transmitter shall operate under normal test conditions (see subclause 5.3)
connected to an artificial antenna as specified in subclause 6.4. The transmitter shall be
modulated by the normal test modulation (see subclause 6.3). With the input level of the
modulation signal being kept constant, the modulation frequency shall be varied between 3
kHz and 25 kHz and the frequency deviation shall be measured.

8.3.3.2 Limits

For modulation frequencies between 3 kHz and 6 kHz the frequency deviation shall not
exceed the frequency deviation with a modulation frequency of 3 kHz. For a modulation
frequency of 6 kHz, the frequency deviation shall not exceed £1.5 kHz, as shown in figure 1.

For modulation frequencies between 6 kHz and 25 kHz, the frequency deviation shall
not exceed that given by a linear response of frequency deviation (in dB) against modulation
frequency, starting at the point where the modulation frequency is 6 kHz and the frequency
deviation is 1.5 kHz and inclined at 14 dB per octave, with the frequency deviation
diminishing as the modulation frequency increases, as shown in figure 1.

+5kHz
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modulation

applied

+1.5 kHz 514 dB/oc iy
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Figure 1: Frequency deviation limits

Frequency deviation ——

8.4 Limitation characteristics of the modulator

8.4.1 Definition

This characteristic expresses the capability of the transmitter of being modulated with a
deviation approaching the maximum deviation specified in subclause 8.3.2.

8.4.2 Method of measurement

A modulation signal at a frequency of 1 kHz shall be applied to the transmitter, and its
level adjusted so that the frequency deviation is =1 kHz. The level of the modulation signal
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shall then be increased by 20 dB and the deviation shall again be measured. This test shall be
conducted under normal test conditions (see subclause 5.3) and under extreme test conditions
(subclauses 5.4.1 and 5.4.2 applied simultaneously).

This test shall be carried out with the output power switch being set at both maximum
and minimum.

8.4.3 Limits
The frequency deviation shall be contained between +£3.5 kHz and +5 kHz (see figure 1).

8.5 Sensitivity of the modulator, including microphone
8.5.1 Definition

This characteristic expresses the capability of the transmitter to produce sufficient
modulation when an audio frequency signal corresponding to the normal mean speech level is
applied to the microphone.

8.5.2 Method of measurement

An acoustic signal with a frequency of 1 kHz shall be applied to the microphone, and
adjusted in level to produce a frequency deviation of £3 kHz. The microphone shall be
replaced by a sound level meter and the acoustic level measured.

8.5.3 Limits
The sound level applied to the microphone shall be 94 dBA + 3 dB.

8.6 Audio frequency response
8.6.1 Definition

The audio frequency response is the frequency deviation of the transmitter as a function
of the modulation frequency.
8.6.2 Method of measurement

A modulation signal at a frequency of 1 kHz shall be applied to the transmitter and the
deviation shall be measured at the output. The audio input level shall be adjusted so that the
frequency deviation is £1 kHz. This is the reference point in figure 2 (1 kHz corresponds
to 0 dB).

The modulation frequency shall then be varied between 300 Hz and 3 kHz, with the level
of the audio frequency signal being kept constant and equal to the value specified above.

8.6.3 Limit

The audio frequency response shall be within +1 dB and -3 dB of a 6 dB / octave line
passing through the reference point (see figure 2).
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Figure 2: Audio frequency response

8.7 Audio frequency harmonic distortion of the emission

8.7.1 Definition

The harmonic distortion of the emission modulated by an audio frequency signal is
defined as the ratio, expressed as a percentage, of the root mean square (r.m.s) voltage of all
the harmonic components of the fundamental frequency to the total rms voltage of the signal
after linear demodulation.

8.7.2 Method of measurement

The RF signal produced by the transmitter shall be applied via an appropriate coupling
device to a linear demodulator with a de-emphasis network of 6 dB per octave. This test shall
be carried out with the output power switch set at maximum.

8.7.2.1 Normal test conditions

Under normal test conditions (see subclause 5.3) the RF signal shall be modulated
successively at frequencies of 300 Hz, 500 Hz and 1 kHz with a constant modulation index
of 3.

The distortion of the audio frequency signal shall be measured at all the frequencies
specified above.

8.7.2.2 Extreme test conditions

Under extreme test conditions (subclauses 5.4.1 and 5.4.2 applied simultaneously), the
measurements shall be carried out with the RF signal modulated at 1 kHz with a frequency
deviation of £3 kHz.

8.7.3 Limit

The harmonic distortion shall not exceed 10%.
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8.8 Adjacent channel power
8.8.1 Definition

The adjacent channel power is that part of the total power output of a transmitter under
defined conditions of modulation, which falls within a specified passband centred on the
nominal frequency of either of the adjacent channels.

This power is the sum of the mean power produced by the modulation, hum and noise
of the transmitter.
8.8.2 Method of measurement

The adjacent channel power shall be measured with a power measuring receiver which
conforms to annex A, further referred to as the “receive”:

a) The transmitter shall be operated at the carrier power determined in subclause 8.2
under normal test conditions. The antenna port of the transmitter shall be linked to the input
of the “receiver” by a connecting device such that the impedance presented to the transmitter

is 50 Q and the level at the “receiver” input is appropriate;

b) With the transmitter unmodulated, the tuning of the “receiver” shall be adjusted so
that a maximum response is obtained. This is the 0 dB response point. The “receiver”
attenuator setting and the reading of the meter shall be recorded;

The measurement may be made with the transmitter modulated with normal test
modulation, in which case this fact shall be recorded with the test results.

¢) The tuning of the “receiver” shall be adjusted away from the carrier so that the
“receiver” -6 dB response nearest to the transmitter carrier frequency is located at a
displacement from the nominal carrier frequency of 17 kHz;

d) The transmitter shall be modulated with 1.25 kHz at a level which is 20 dB higher
than that required to produce +3 kHz deviation;

e) The “receiver” variable attenuator shall be adjusted to obtain the same meter reading
as in step b) or a known relation to it;

f) The ratio of adjacent channel power to carrier power is the difference between the
attenuator settings in steps b) and e), corrected for any differences in the reading of the meter;

g) The measurement shall be repeated with the “receiver” tuned to the other side of the
carrier.

8.8.3 Limits

The adjacent channel power shall not exceed a value of 70 dB below the carrier power
of the transmitter without any need to be below 0.2 uW.

8.9 Conducted spurious emissions conveyed to the antenna
8.9.1 Definition

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

8.9.2 Method of measurement

Conducted spurious emissions shall be measured with the unmodulated transmitter
connected to the artificial antenna (see subclause 6.4).

The measurements shall be made over a range from 9 kHz to 2 GHz, excluding the
channel on which the transmitter is operating and its adjacent channels.

The measurements for each spurious emission shall be made using a tuned radio
measuring instrument or a spectrum analyser.

8.9.3 Limit

The power of any spurious emission on any discrete frequency shall not exceed
0.25 uW.

8.10 Residual modulation of the transmitter
8.10.1 Definition

The residual modulation of the transmitter is the ratio, in dB, of the demodulated RF
signal in the absence of wanted modulation, to the demodulated RF signal produced when the
normal test modulation is applied.

8.10.2 Method of measurement

The normal test modulation defined in subclause 6.3 shall be applied to the transmitter.
The RF signal produced by the transmitter shall be applied, via an appropriate coupling
device, to a linear demodulator with a de-emphasis network of 6 dB per octave. The time
constant of this de-emphasis network shall be at least 750 us.

Precautions shall be taken to avoid the effects of emphasizing the low audio frequencies
produced by internal noise.

The signal shall be measured at the demodulator output using an r.m.s voltmeter.

The modulation shall then be switched off and the level of the residual audio frequency
signal at the output shall be measured again.

8.10.3 Limit

The residual modulation shall not exceed -40 dB.

8.11 Transient frequency behaviour of the transmitter
8.11.1 Definitions

The transient frequency behaviour of the transmitter is the variation in time of the
transmitter frequency difference from the nominal frequency of the transmitter when the RF
output power is switched on and off.

The following time period are defined:
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t.,: according to the method of measurement described in subclause 8.11.2 the switch-
on instant ton of a transmitter is defined by the condition when the output power, measured at
the antenna port, exceeds 0.1% of the nominal power;

t;: period of time starting at t., and finishing according to table 2;
t,: period of time starting at the end of t, and finishing according to table 2;

toi: switch-off instant defined by the condition when the output power falls below 0.1%
of the nominal power;

t;: period of time that finishing at t; and starting according to table 2.

Table 2
t, (ms) 5.0
t, (ms) 20.0
t; (ms) 5.0
8.11.2 Method of measurement
e B8
ransmitter o
under test —>| 50 Q power attenuator l—» % — (ad)'
=
%‘3 discriminator (fd) Storage
é oscilloscope
Signal 3
generator [© |

Figure 3: Measurement arrangement
The following method of measurement shall be used:

- Two signals shall be connected to the test discriminator via a combining network (see
subclause 6.1) as shown in figure 3;

- The transmitter shall be connected to a 50 ) power attenuator;

- The output of the power attenuator shall be connected to the test discriminator via one
input of the combining network;

- A test signal generator shall be connected to the second input of the combining
network;

- The test signal shall be adjusted to the nominal frequency of the transmitter;

- The test signal shall be modulated by a frequency of 1 kHz with a deviation of
25 kHz;

- The test signal level shall be adjusted to correspond to 0.1% of the power of the
transmitter under test measured at the input of the test discriminator. This level shall be
maintained throughout the measurement;

- The amplitude difference (ad) and the frequency difference (fd) output of the test
discriminator shall be connected to a storage oscilloscope;
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- The storage oscilloscope shall be set to display the channel corresponding to the (fd)
input up to *+1 channel frequency difference, corresponding to the relevant channel
separation, from the nominal frequency;

- The storage oscilloscope shall be set to a sweep rate of 10 ms/div. and set so that the
triggering occurs at 1 div. from the left edge of the display;

- The display will show the 1 kHz test signal continuously;

- The storage oscilloscope shall then be set to trigger on the channel corresponding to
the amplitude difference (ad) input at a low input level, rising;

- The transmitter shall then be switched on, without modulation, to produce the trigger
pulse and a picture on the display;

- The result of the change in the ratio of power between the test signal and the
transmitter output will, due to the capture ratio of the test discriminator, produce two separate
sides on the picture, one showing the 1 kHz test signal, the other the frequency difference of

the transmitter versus time;

- The moment when the 1 kHz test signal is completely suppressed is considered to
provide t,;

- The periods of time t; and t, as defined in table 2 shall be used to define the
appropriate template as shown in figure 4;

- The transmitter shall remain switched on;

- The storage oscilloscope shall be set to trigger on the channel corresponding to the
amplitude difference (ad) input at a high input level, decaying and set so that the triggering
occurs at 1 div. from the right edge of the display;

- The transmitter shall then be switched off;
- The moment when the 1 kHz test signal starts to rise is considered to provide t ;

- The period of time t; as defined in the table shall be used to define the appropriate
template as shown in figure 4.

8.11.3 Limits
The results shall be recorded as frequency difference versus time.
During the periods of time t, and t; the frequency difference shall not exceed +25 kHz.

The frequency difference, after the end of t,, shall be within the limit of the frequency
error, see subclause 8.1.

During the period of time t, the frequency difference shall not exceed £12.5 kHz.

Before the start of t; the frequency difference shall be within the limit of the frequency
error, (see subclause 8.1).
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8.12 Cabinet radiation and conducted spurious emissions other than those conveyed to
the antenna

8.12.1 Definitions

Cabinet radiation consists of emissions at frequencies, other than those of the carrier
and the sideband components resulting from the wanted modulation process, which are
radiated by the equipment cabinet and structures.

Conducted spurious emissions other than those conveyed to the antenna are emissions
at frequencies, other than those of the carrier and the sideband components resulting from the
wanted modulation process, which are produced by conduction in the wiring and accessories
used with the equipment.

Integral antenna equipment shall be tested with the normal antenna fitted and the carrier
frequency emission shall be filtered as described in the method of measurement.

8.12.2 Method of measurement

On a test site the equipment shall be placed at the specified height on a non-conducting
support and in a position which is closest to normal use as declared by the manufacturer.

The transmitter antenna connector shall be connected to an artificial antenna, subclause
6.4.

The test antenna shall be orientated for vertical polarization and the length of the test
antenna shall be chosen to correspond to the instantaneous frequency of the measuring
receiver, or a suitable broadband antenna may be used.

The output of the test antenna shall be connected to a measuring receiver.

For integral antenna equipment testing, a filter shall be inserted between the test
antenna and the measuring receiver. For the measurement of spurious emissions below the
second harmonic of the carrier frequency the filter used shall be a high Q (notch) filter
centred on the transmitter carrier frequency and attenuating this signal by at least
30 dB. For the measurement of spurious emissions at and above the second harmonic of the
carrier frequency the filter used shall be a high pass filter with a stop band rejection
exceeding 40 dB and the cut off frequency of this high pass filter shall be approximately 1.5
times the transmitter carrier frequency.

The transmitter shall be switched on without modulation, and the measuring receiver
shall be tuned over the frequency range 30 MHz to 2 GHz, except for the channel on which
the transmitter is intended to operate and its adjacent channels.

At each frequency at which a spurious component is detected:

a) The test antenna shall be raised and lowered through the specified range of heights
until a maximum signal level is detected on the measuring receiver.

b) The transmitter shall be rotated through 360° in the horizontal plane, until the
maximum signal level is detected by the measuring receiver.

¢) The maximum signal level detected by the measuring receiver shall be noted.
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d) The transmitter shall be replaced by a substitution antenna.

e) The substitution antenna shall be orientated for vertical polarization and the length of
the substitution antenna shall be adjusted to correspond to the frequency of the spurious
component detected.

f) The substitution antenna shall be connected to a calibrated signal generator.

g) The frequency of the calibrated signal generator shall be set to the frequency of the
spurious component detected.

h) The input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver, if necessary.

1) The test antenna shall be raised and lowered through the specified range of heights to
ensure that the maximum signal is received.

J) The input signal to the substitution antenna shall be adjusted to the level that
produces a level detected by the measuring receiver that is equal to the level noted while the
spurious component was measured, corrected for the change of input attenuator setting of the
measuring receiver.

k) The input level to the substitution antenna shall be recorded as power level, corrected
for the change of input attenuator setting of the measuring receiver.

I) The measurement shall also be taken with the test antenna and the substitution
antenna orientated for horizontal polarization.

m) The effective radiated power of the spurious component is the larger of the two
power levels recorded for that spurious component at the input to the substitution antenna,
corrected to compensate for the gain of the antenna if necessary.

n) The measurements shall be repeated with the transmitter in stand-by mode.

8.12.3 Limits

With the transmitter in stand-by mode the cabinet radiation and spurious emissions
shall not exceed 2 nW.

With the transmitter in operation the cabinet radiation and spurious emissions shall not
exceed 0.25 nW.

9. Receiver

9.1 Harmonic distortion and rated audio frequency output power
9.1.1 Definition

The harmonic distortion at the receiver output port is defined as the ratio, expressed as a
percentage, of the total r.m.s voltage of all the harmonic components of the modulation audio
frequency to the total rms voltage of the signal delivered by the receiver.

The rated audio frequency output power is the value stated by the manufacturer to be
the maximum power available at the output port, for which all the requirements of the present
document are met.
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9.1.2 Method of measurement

Test signals at levels of +60 dBuV and +100 dBpV, at a carrier frequency equal to the
nominal frequency of the receiver and modulated by the normal test modulation (see
subclause 6.3) shall be applied in succession to the receiver antenna port under the conditions
specified in subclause 6.1.

For each measurement, the receiver’s audio frequency volume control shall be set so as
to obtain, in a resistive load which simulates the receiver's operating load, the rated audio
frequency output power (see subclause 9.1.1). The value of this load shall be stated by the
manufacturer.

Under normal test conditions (see subclause 5.3) the test signals shall each be
modulated successively at 300 Hz, 500 Hz and 1 kHz with a constant modulation index of 3
(ratio between the frequency deviation and the modulation frequency).

The harmonic distortion and audio frequency output power shall be measured at all the
frequencies specified above.

Under extreme test conditions (subclauses 5.4.1 and 5.4.2 applied simultaneously), the
tests shall be made at the receiver’s nominal frequency and at the nominal frequency +1.5 kHz.
For these tests, the modulation shall be 1 kHz and the frequency deviation shall be 3 kHz.

9.1.3 Limits
The rated audio frequency output power shall be at least:
-2 W in a loudspeaker;
- 1 mW in the handset earphone.

The harmonic distortion shall not exceed 10%.

9.2 Audio frequency response
9.2.1 Definition

The audio frequency response is the variation in the receiver’s audio frequency output
level as a function of the modulating frequency of the RF signal with constant deviation
applied to its input.

9.2.2 Method of measurement

A test signal of +60 dBuV, at a carrier frequency equal to the nominal frequency of the
receiver, shall be applied to the receiver antenna port under the conditions specified in
subclause 6.1.

The receiver's audio frequency power control shall be set so as to produce a power level
equal to 50% of the rated output power (see subclause 9.1) when the normal test modulation
is applied in accordance with subclause 6.3. This setting shall remain unchanged during the
test.

The frequency deviation shall then be reduced to 1 kHz and the audio output is the
reference point in figure 5 (1 kHz corresponds to 0 dB).

The frequency deviation shall remain constant while the modulation frequency is varied
between 300 Hz and 3 kHz and the output level shall then be measured.
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The measurement shall be repeated with a test signal at frequencies 1.5 kHz above and
below the nominal frequency of the receiver.

9.2.3 Limits

The audio frequency response shall not deviate by more than +1 dB or -3 dB from a
characteristic giving the output level as a function of the audio frequency, decreasing by 6 dB
per octave and passing through the measured point at 1 kHz (see figure 5).

14
12 1
10 7
8 -
6
4 -
9 -

Audio output level
(dB relative to reference level at 1 kHz)
o

0.3 0.5 1 2 3 kHz
Modulating frequency

Figure 1: Audio frequency response

9.3 Maximum usable sensitivity
9.3.1 Definition

The maximum usable sensitivity of the receiver is the minimum level of the signal at
the nominal frequency of the receiver which, when applied to the receiver antenna port with
normal test modulation (see subclause 6.3), will produce:

- In all cases, an audio frequency output power equal to 50% of the rated output power
(see subclause 9.1); and

- A SINAD ratio of 20 dB, measured at the receiver output port through a psophometric
telephone filtering network such as described in ITU-T Recommendation P.53.

9.3.2 Method of measurement

A test signal at a carrier frequency equal to the nominal frequency of the receiver,
modulated by the normal test modulation (see subclause 6.3) shall be applied to the receiver
antenna port. An audio frequency load and a measuring instrument for measuring the SINAD
ratio (through a psophometric network as specified in subclause 9.3.1) shall be connected to
the receiver output port.
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The level of the test signal shall be adjusted until a SINAD ratio of 20 dB is obtained,
using the psophometric network and with the receiver’s audio frequency power control
adjusted to produce 50% of the rated output power. Under these conditions, the level of the
test signal at the antenna port is the value of the maximum usable sensitivity.

The measurements shall be made under normal test conditions (see subclause 5.3) and
under extreme test conditions (subclauses 5.4.1 and 5.4.2 applied simultaneously).

A receiver output power variation of £3 dB relative to 50% of the rated output power
may be allowed for sensitivity measurements under extreme test conditions.

9.3.3 Limits

The maximum usable sensitivity shall not exceed +6 dBuV under normal test
conditions and +12 dBuV under extreme test conditions.

9.4 Co-channel rejection
9.4.1 Definition

The co-channel rejection is a measure of the capability of the receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of an
unwanted modulated signal, both signals being at the nominal frequency of the receiver.

9.4.2 Method of measurement

The two input signals shall be connected to the receiver antenna port via a combining
network (see subclause 6.1). The wanted signal shall have normal test modulation (see
subclause 6.3). The unwanted signal shall be modulated by 400 Hz with a deviation of 3 kHz.
Both input signals shall be at the nominal frequency of the receiver under test and the
measurement repeated for displacements of the unwanted signal of up to plus and minus 3 kHz.

The wanted input signal level shall be set to the value corresponding to the maximum
usable sensitivity as measured in subclause 9.3. The amplitude of the unwanted input signal
shall then be adjusted until the SINAD ratio (psophometrically weighted) at the output port of
the receiver is reduced to 14 dB.

The co-channel rejection ratio shall be expressed as the ratio in dB of the level of the
unwanted signal to the level of the wanted signal at the receiver antenna port for which the
specified reduction in SINAD ratio occurs.

9.4.3 Limit

The co-channel rejection ratio, at any frequency of the unwanted signal within the
specified range, shall be between -10 dB and 0 dB.

9.5 Adjacent channel selectivity
9.5.1 Definition

The adjacent channel selectivity is a measure of the capability of the receiver to receive
a wanted modulated signal without exceeding a given degradation due to the presence of an
unwanted modulated signal which differs in frequency from the wanted signal by 25 kHz.
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9.5.2 Method of measurement

The two input signals shall be applied to the receiver antenna port via a combining
network (see subclause 6.1). The wanted signal shall be at the nominal frequency of the
receiver and shall have normal test modulation (see subclause 6.3). The unwanted signal shall
be modulated by 400 Hz with a deviation of 3 kHz, and shall be at the frequency of the
channel immediately above that of the wanted signal.

The wanted input signal level shall be set to the value corresponding to the maximum
usable sensitivity as measured in subclause 9.3. The amplitude of the unwanted input signal
shall then be adjusted until the SINAD ratio at the receiver output port, psophometrically
weighted, is reduced to 14 dB. The measurement shall be repeated with an unwanted signal at
the frequency of the channel below that of the wanted signal.

The adjacent channel selectivity shall be expressed as the lower value of the ratios in dB
for the upper and lower adjacent channels of the level of the unwanted signal to the level of
the wanted signal.

The measurements shall then be repeated under extreme test conditions (subclauses
5.4.1 and 5.4.2 applied simultaneously) with the wanted signal set to the value corresponding
to the maximum usable sensitivity under these conditions.

9.5.3 Limits
The adjacent channel selectivity shall be not less than 70 dB under normal test

conditions and not less than 60 dB under extreme test conditions.

9.6 Spurious response rejection
9.6.1 Definition

The spurious response rejection is a measure of the capability of the receiver to
discriminate between the wanted modulated signal at the nominal frequency and an unwanted
signal at any other frequency at which a response is obtained.

9.6.2 Method of measurement

Two input signals shall be applied to the receiver antenna port via a combining network
(see subclause 6.1). The wanted signal shall be at the nominal frequency of the receiver and
shall have normal test modulation (see subclause 6.3).

The unwanted signal shall be modulated by 400 Hz with a deviation of 3 kHz.

The wanted input signal level shall be set to the value corresponding to the maximum
usable sensitivity as measured in subclause 9.3. The amplitude of the unwanted input signal
shall be adjusted to +86 dBuV. The frequency shall then be swept over the frequency range
from 100 kHz to 2000 MHz.

At any frequency at which a response is obtained, the input level shall be adjusted until
the SINAD ratio psophometrically weighted, is reduced to 14 dB.

The spurious response rejection ratio shall be expressed as the ratio in dB between the
unwanted signal and the wanted signal at the receiver antenna port when the specified
reduction in the SINAD ratio is obtained.
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9.6.3 Limit

At any frequency separated from the nominal frequency of the receiver by more than
25 kHz, the spurious response rejection ratio shall be not less than 70 dB.

9.7 Intermodulation response

9.7.1 Definition

The intermodulation response is a measure of the capability of a receiver to receive a
wanted modulated signal without exceeding a given degradation due to the presence of two or
more unwanted signals with a specific frequency relationship to the wanted signal frequency.

9.7.2 Method of measurement

Three signal generators, A, B and C shall be connected to the receiver antenna port via a
combining network (see subclause 6.1). The wanted signal, represented by signal generator A
shall be at the nominal frequency of the receiver and shall have normal test modulation (see
subclause 6.3). The unwanted signal from signal generator B shall be unmodulated and
adjusted to the frequency 50 kHz above (or below) the nominal frequency of the receiver.
The second unwanted signal from signal generator C shall be modulated by 400 Hz with a
deviation of 3 kHz, and adjusted to a frequency 100 kHz above (or below) the nominal
frequency of the receiver.

The wanted input signal shall be set to a value corresponding to the maximum usable
sensitivity as measured in subclause 9.3. The amplitude of the two unwanted signals shall be
maintained equal and shall be adjusted until the SINAD ratio at the receiver output port,
psophometrically weighted, is reduced to 14 dB. The frequency of signal generator B shall be
adjusted slightly to produce the maximum degradation of the SINAD ratio. The level of the
two unwanted test signals shall be readjusted to restore the SINAD ratio of 14 dB.

The intermodulation response ratio shall be expressed as the ratio in dB between the
two unwanted signals and the wanted signal at the receiver antenna port, when the specified
reduction in the SINAD ratio is obtained.

9.7.3 Limit

The intermodulation response ratio shall be greater than 68 dB.

9.8 Blocking or desensitization

9.8.1 Definition

Blocking is a change (generally a reduction) in the wanted output power of the receiver
or a reduction of the SINAD ratio due to an unwanted signal on another frequency.

9.8.2 Method of measurement

Two input signals shall be applied to the receiver antenna port via a combining network
(see subclause 6.1). The modulated wanted signal shall be at the nominal frequency of the
receiver and shall have normal test modulation (see subclause 6.3). Initially the unwanted
signal shall be switched off and the wanted signal set to the value corresponding to the
maximum usable sensitivity.
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The audio frequency power volume control shall be adjusted, where applicable, to 50%
of the rated output power and 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. The unwanted signal
shall be unmodulated and the frequency shall be swept between +1 MHz and +10 MHz, and
also between -1 MHz and -10 MHz, relative to the nominal frequency of the receiver. The
input level of the unwanted signal, at all frequencies in the specified ranges, shall be so
adjusted that the unwanted signal causes:

a) A reduction of 3 dB in the output level of the wanted signal; or

b) A reduction to 14 dB of the SINAD ratio at the receiver output port using a
psophometric telephone filtering network such as described in ITU-T Recommendation P.53
whichever occurs first.

This level shall be noted.

9.8.3 Limit
The blocking level for any frequency within the specified ranges, shall be not less than

90 dBaV, except at frequencies on which spurious responses are found (see subclause 9.6).

9.9 Conducted spurious emissions conveyed to the antenna
9.9.1 Definition

Conducted spurious emissions are components at any frequency generated in the
receiver and radiated by its antenna.

The level of spurious emissions shall be measured by their power level in a
transmission line or antenna.

9.9.2 Method of measurement

Spurious radiations shall be measured as the power level of any discrete signal at the
antenna port of the receiver. The receiver antenna port is connected to a spectrum analyser or

selective voltmeter having an input impedance of 50 Q and the receiver is switched on.

If the detecting device is not calibrated in terms of power input, the level of any
detected components shall be determined by a substitution method using a signal generator.

The measurements shall extend over the frequency range of 9 kHz to 2 GHz.

9.9.3 Limit

The power of any spurious component between 9 kHz and 2 GHz shall not exceed
2 nW.

9.10 Amplitude response of the receiver limiter

9.10.1 Definition

The amplitude response of the receiver limiter is the relationship between the radio
frequency input level of a specific modulated signal and the audio frequency level at the
receiver output port.
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9.10.2 Method of measurement

A test signal at the nominal frequency of the receiver and modulated by the normal test
modulation (see subclause 6.3) at a level of +6 dBuV shall be applied to the receiver antenna
port and the audio frequency output level shall be adjusted to a level of 6 dB lower than the
rated output power (see subclause 9.1). The level of the input signal shall be increased to
+100 dBpV and the audio frequency output level shall be measured again.

9.10.3 Limit
When the radio frequency input level is varied as specified, the variation between the

maximum and minimum value of the audio frequency output level shall not exceed 3 dB.

9.11 Receiver noise and hum level

9.11.1 Definition

The receiver noise and hum level is defined as the ratio, in dB, of the audio frequency
power of the noise and hum resulting from spurious effects of the power supply system or
from other causes, to the audio frequency power produced by a high frequency signal of
average level, modulated by the normal test modulation and applied to the receiver antenna
port.

9.11.2 Method of measurement

A test signal with a level of +30 dBaV at a carrier frequency equal to the nominal
frequency of the receiver, and modulated by the normal test modulation specified in
subclause 6.3, shall be applied to the receiver antenna port. An audio frequency load shall be
connected to the output port of the receiver. The audio frequency power control shall be set
so as to produce the rated output power level conforming to subclause 9.1.

The output signal shall be measured with an r.m.s voltmeter. The modulation shall then
be switched off and the audio frequency output level measured again.

9.11.3 Limit

The receiver noise and hum level shall not exceed -40 dB.

9.12 Squelch operation
9.12.1 Definition

The purpose of the squelch facility is to mute the receiver audio output signal when the
level of the signal at the receiver antenna port is less than a given value.

9.12.2 Method of measurement
The following method of measurement shall be used:

a) With the squelch facility switched off, a test signal of +30 dBuV, at a carrier
frequency equal to the nominal frequency of the receiver and modulated by the normal test
modulation specified in subclause 6.3, shall be applied to the antenna port of the receiver. An
audio frequency load and a psophometric filtering network (see subclause 9.3.1) shall be
connected to the output port of the receiver. The receiver’s audio frequency power control
shall be set so as to produce the rated output power defined in subclause 9.1:
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- The output signal shall be measured with an rms voltmeter;

- The input signal shall then be suppressed, the squelch facility switched on and the
audio frequency output level measured again.

b) With the squelch facility switched off again, a test signal modulated by the normal
test modulation shall be applied to the receiver antenna port at a level of +6 dBuV and the
receiver shall be set to produce 50% of the rated output power. The level of the input signal
shall then be reduced and the squelch facility shall be switched on. The input signal shall
then be increased until the above-mentioned output power is reached. The SINAD ratio and
the input level shall then be measured;

c¢) (Applicable only to equipment with continuously adjustable squelch control) with the
squelch facility switched off, a test signal with normal test modulation shall be applied to the

receiver antenna port at a level of +6 dBuV, and the receiver shall be adjusted to give 50% of
the rated audio output power. The squelch facility shall then be switched on at its maximum
position and the level of the input signal increased until the output power again is 50% of the
rated audio output power.

9.12.3 Limits

Under the conditions specified in a) subclause 9.12.2, the audio frequency output power
shall not exceed -40 dB relative to the rated output power.

Under the conditions specified in b) subclause 9.12.2, the input level shall not exceed
+6 dBuV and the SINAD ratio shall be at least 20 dB.

Under the conditions specified in c¢) subclause 9.12.2, the input signal shall not exceed

+6 dBuV when the control is set at maximum.

9.13 Squelch hysteresis
9.13.1 Definition

Squelch hysteresis is the difference in dB between the receiver input signal levels at
which the squelch opens and closes.

9.13.2 Method of measurement

If there is any squelch control on the exterior of the equipment it shall be placed in its
maximum muted position. With the squelch facility switched on, an unmodulated input
signal at a carrier frequency equal to the nominal frequency of the receiver shall be applied to
the antenna port of the receiver at a level sufficiently low to avoid opening the squelch.

The input signal shall be increased to the level just opening the squelch. This input level
shall be recorded. With the squelch still open, the level of the input signal shall be slowly
decreased until the squelch mutes the receiver audio output again.

9.13.3 Limit
The squelch hysteresis shall be between 3 dB and 6 dB.
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9.14 Radiated spurious emissions
9.14.1 Definition

Radiated spurious emissions from the receiver are components at any frequency
radiated by the equipment cabinet and the structure.

Integral antenna equipment shall be tested with the normal antenna fitted.
9.14.2 Method of measurements

On a test site the equipment shall be placed at the specified height on a non-conducting
support and in a position which is closest to normal use as declared by the manufacturer.

The test antenna shall be orientated for vertical polarization and the length of the test
antenna shall be chosen to correspond to the instantaneous frequency of the measuring
receiver, or a suitable broadband antenna may be used.

The output of the test antenna shall be connected to a measuring receiver.

The receiver shall be switched on without modulation, and measuring receiver shall be
tuned over the frequency range 30 MHz to 2 GHz.

At each frequency at which a spurious component is detected:

a) The test antenna shall be raised and lowered through the specified range of heights
until a maximum signal level is detected on the measuring receiver.

b) The receiver shall be rotated through 360° in the horizontal plane, until the maximum
signal level is detected by the measuring receiver.

¢) The maximum signal level detected by the measuring receiver shall be noted.
d) The receiver shall be replaced by a substitution antenna.

e) The substitution antenna shall be orientated for vertical polarization and the length of
the substitution antenna shall be adjusted to correspond to the frequency of the spurious
component detected.

f) The substitution antenna shall be connected to a calibrated signal generator.

g) The frequency of the calibrated signal generator shall be set to the frequency of the
spurious component detected.

h) The input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver, if necessary.

1) The test antenna shall be raised and lowered through the specified range of heights to
ensure that the maximum signal is received.

J) The input signal to the substitution antenna shall be adjusted to the level that
produces a level detected by the measuring receiver that is equal to the level noted while the
spurious component was measured, corrected for the change of input attenuator setting of the
measuring receiver.

k) The input level to the substitution antenna shall be recorded as power level, corrected
for the change of input attenuator setting of the measuring receiver.

I) The measurement shall also be taken with the test antenna and the substitution
antenna orientated for horizontal polarization.
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m) The effective radiated power of the spurious component is the larger of the two
power levels recorded for that spurious component at the input to the substitution antenna,
corrected to compensate for the gain of the antenna if necessary.

9.14.3 Limit

The power of any spurious radiation shall not exceed 2 nW at any frequency in the
range between 30 MHz and 2 GHz.

10. Duplex operation

If the equipment is designed for duplex operation, when submitted for conformance
testing it shall be fitted with a duplex filter and the following additional measurements shall
be carried out to ensure satisfactory duplex operation.

10.1 Receiver desensitization with simultaneous transmission and reception
10.1.1 Definition

The desensitization is the degradation of the sensitivity of the receiver resulting from
the transfer of power from the transmitter to the receiver due to coupling effects.

It 1s expressed as the difference in dB of the maximum usable sensitivity levels with
simultaneous transmission and without.

10.1.2 Method of measurement

The antenna port of the equipment comprising the receiver, transmitter and duplex filter
shall be connected through a coupling device to the artificial antenna specified in subclause 6.4.

A signal generator with normal test modulation (see subclause 6.3) shall be connected
to the coupling device so that it does not affect the impedance matching.

The transmitter shall be brought into operation at the carrier output power as defined in
subclause 8.2, modulated by 400 Hz with a deviation of 3 kHz.

The receiver sensitivity shall then be measured in accordance with subclause 9.3.
The output level of the signal generator shall be recorded as C in dBuV.
The transmitter shall be switched off and the receiver sensitivity is again measured.
The output level of the signal generator shall be recorded as D in dBuV.
The desensitization is the difference between the values of C and D.

10.1.3 Limits

The desensitization shall not exceed 3 dB. The maximum usable sensitivity under
conditions of simultaneous transmission and reception shall not exceed the limits specified in
subclause 9.3.3.

10.2 Receiver spurious response rejection

The receiver spurious response rejection shall be measured as specified in subclause 9.6
with the equipment arrangement described in subclause 10.1.2, except that the transmitter
shall be unmodulated. The transmitter shall be operated at the carrier output power as defined
in subclause 8.2.

The limit given in subclause 9.6.3 applies.
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ANNEX A
(Normative)

Power measuring receiver

A.1 Power measuring receiver specification

The power measuring receiver consists of a mixer, an IF filter, and oscillator, an
amplifier, a variable attenuator and an rms value indicator. Instead of the variable attenuator
with the rms value indicator it is also possible to use an rms voltmeter calibrated in dB. The
technical characteristics of the power measuring receiver are given below.

A.l.1 IF filter

The IF filter shall be within the limits of the selectivity characteristics shown in figure

A.l.
dB
D4 90 D4
/ 7 Z ®
Z z
7z “
7
7 “
7z “
7
7 “
“
7 “
7z “
z “
/
7z 7
7
Z “ .
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7
L D2 6 D2
2 S
Dl 0 Dl kHz
Figure A.l

The selectivity characteristic shall keep the frequency separations shown in table A.1
from the nominal centre frequency of the adjacent channel.

Table A.1: Selectivity characteristic

Frequency separation of filter curve from nominal centre frequency
of adjacent channel (kHz)

D1 D2 D3 D4
5 8.0 9.25 13.25

The attenuation points close to carrier shall not exceed the tolerances shown in table
A2.
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Table A.2: Attenuation points close to carrier

Tolerance range (kHz)
Dl D2 D3 D4
+3.1 +0.1 -1.35 -5.35

The attenuation points distant from the carrier shall not exceed the tolerances shown in
table A.3.

Table A.3: Attenuation points distant from the carrier

Tolerance range (kHz)

D1 D2 D3 D4
+3.5 +3.5 +3.5 +3.5
-7.5

The minimum attenuation of the filter outside the 90 dB attenuation points shall be
equal to or greater than 90 dB.

A.l1.2 Attenuation indicator

The attenuation indicator shall have a minimum range of 80 dB and a reading accuracy
of 1 dB. With a view to future developments an attenuation of 90 dB or more is
recommended.

A.1.3 r.m.s value indicator

The instrument shall accurately indicate non-sinusoidal signals with a crest factor
of 10.

A.1.4 Oscillator and amplifier

The oscillator and the amplifier shall be designed in such a way that the measurement
of the adjacent channel power of a low-noise unmodulated transmitter, whose self-noise has a
negligible influence on the measurement result, yields a measured value of < -90 dB.
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ANNEX B
(Normative)

Automatic Transmitter Identification System (ATIS)

B.1 System description

The Automatic Transmitter Identification System is a synchronous system using a ten-
unit error-detecting code. The system 1is, for its relevant parts, based on ITU-R
Recommendation M.493.

B.1.1 General
The ATIS facility shall generate the identification signal automatically.

The ATIS signal shall be transmitted at the end of each transmission. In case a
continuous transmission takes place, the ATIS signal shall be transmitted at least once in each
five minutes period. The end of a transmission is considered to be every release of the “push-
to-talk” switch of the equipment.

The ATIS signal shall be transmitted on all channels available in the VHF
radiotelephone installation.

If the VHF radiotelephone installation is equipped with a DSC facility in conformity
with ITU-R Recommendation M.493, the ATIS signal may be inhibited when a DSC call is
made.

If the VHF radiotelephone installation is equipped with a facility to transmit data, the
transmission of an ATIS signal may be inhibited if the data protocol contains the
identification of the transmitting station. During subsequent correspondence the ATIS signal
shall be transmitted periodically.

B.1.2 Technical requirements

The ATIS facility shall in no way influence the functioning of other communication or
navigational equipment.

During the transmission of the ATIS signal:
- The RF output power of the transmitter shall be retained at nominal value;
- Any other audio modulation input shall be automatically inhibited.

It shall not be possible for the operator to disconnect or to change the programming of
the ATIS facility.

The system is a synchronous system using a ten-unit error-detecting code as listed in
table B.1 of the present document.

The first seven bits of the ten-unit code of table B.1 are information bits. Bits 8, 9 and 10
indicate, in the form of a binary number, the number of B elements that occur in the seven
information bits, a Y element being a binary number 1 and a B element being a binary
number 0.
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For example, a BYY sequence for bits 8,9 and 10 indicates 3 (0 x4+ 1 x2+1x1)B
elements in the associated seven information bit sequence; and a YYB sequence indicates 6
(1 x4+ 1x2+0x1)B elements in the associated seven information bit sequence. The
order of transmission for the information bits is the least significant bit first, but for the check

bits it is the most significant bit first.

B.1.3 Signal requirements

The transmitted ATIS signal sequence shall be a phase modulated radio frequency

signal (frequency modulation with a pre-emphasis of 6 dB/octave).

The modulating sub-carrier shall have a:
- Frequency-shift between 1300 Hz and 2100 Hz;
- The sub-carrier frequency of 1700 Hz;
- Modulation rate of 1200 baud;

- Modulation index of 1.0.

The ten-unit error-detecting code expresses the symbols from 00 to 127, as shown in

table B.1.

The symbols from 00 to 99 are used to code two decimal figures.

The higher frequency corresponds to the B-state and the lower frequency corresponds to

the Y-state of the signal elements.

B.1.4 Format of an ATIS signal sequence

The format of the ATIS signal sequence according to figure B.1 is:

Dot pattern
(note)

Phasing
sequence

Format specifier

Self-
indentification

End of sequence

Erro check
character

Note: may be omitted

Figure B.1
The composition of the ATIS format and signal sequence are given in figures B.2 and
B.3.
Dot pattern Phasing Format specifier Self- End of Erro check
(note) indentification sequence character
20 bits 6 DX (125) 2 identical symbols 5 symbols 3 DX (127) 1 symbol
8RX (111to 104) (2 times) (2 times) 1 RX (127) (2 times)
Note: may be omitted
Figure B.2
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Dot pattern (note)

DX

RX 7
DX

RX 6
DX

RX 5
DX

RX 4
DX

RX 3
DX

RX?2
A

RX 1
A

RX 0
B

A
B

A

B
B

B
B

B
B

C
B

D
B

C
C

C
D

RX/DX = phasing sequence;
A = Format specifier;

B = Identification;

C = End of sequence;

D = Error check symbol;
Note: may be omitted.

Figure B.3: Transmission sequence

B.1.5 Dot pattern

To provide appropriate conditions for earlier bit synchronization, the phasing sequence
may be preceded by a dot pattern (i.e. an alternating B-Y bit sequence) with a duration of
20 bits.

B.1.6 Phasing

The phasing sequence provides information to the receiver to permit correct bit phasing
and unambiguous determination of the positions of the signals within an ATIS signal
sequence.
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Acquisition of symbol synchronization should be achieved by means of symbol
recognition rather than, for example, by recognizing a change in the dot pattern, in order to
reduce false synchronization caused by a bit error in the dot pattern.

The phasing sequence consists of specific signals in the DX and RX positions
transmitted alternately.

The phasing signal in the DX position is symbol 125 of table B.1.

The phasing signals in the RX position specify the start of the information sequence
(i.e. the format specifier) and consist of the signals for the symbols 111, 110, 109, 108, 107,
106, 105 and 104 of table B.1, consecutively.
B.1.7 Format specifier

The format specifier signal is transmitted twice in both the DX and RX positions (see
figure B.3) and shall consist of symbol 121.
B.1.8 Identification

The call sign of the station shall be converted in accordance with subclause B.1.11.

B.1.9 End of sequence

The “end of sequence” signal symbol 128 is transmitted 3 times in the DX position and
once in the RX position (see figure B.3).
B.1.10 Error check character

The error check character is the final character transmitted and it serves to check the
entire sequence for the presence of error which are undetected by the ten-unit error-detecting
code and the time diversity employed.

The seven information bits of the error-check signal shall be equal to the least
significant bit of the modulo-2 sums of the corresponding bits of all information characters
(1.e. even vertical parity). The format specifier and end of sequence characters are considered
to be information characters. The phasing signals shall not be considered to be information
characters. Only one format specifier signal and one end of sequence signal shall be used in
constructing the error check character. The error check character shall also be sent in the DX
and RX positions (see annex C).

B.1.11 Conversion of a call sign to MID
The following procedure shall be used for the conversion of call sign.
The 10-digit code constituting a ship station identity shall be formed as follows:
ZMID X, X, X; X, X X,
Wherein:
Z represents the figure 9;

MID represents the Maritime Identification Digits for each country, see also Radio
Regulations appendix 43;
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X, to X, represents the converted call sign figures.

The value of the digits X, to X, shall be derived as follows:

X; to X, shall contain the number of the call sign;
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X, to X, shall contain a figure representing the second letter of the call sign, wherein 01

represents A, 02 represents B, etc.

The first letter of the call sign, indicating the country, is presented by the MID.

An example of the conversion is given in annex C.

Table B.1: Ten-unit error-detecting code

Sy || it Sl | g | Eited i || et it
) 12345678910 ) 12345678910 ) 12345678910
00 BBBBBBBYYY 43 YYBYBYBBYY 86 BYYBYBYBYY
01 YBBBBBBYYB 44 BBYYBYBYBB 87 YYYBYBYBYB
02 BYBBBBBYYB 45 YBYYBYBBYY 88 BBBYYBYYBB
03 YYBBBBBYBY 46 BYYYBYBBYY 89 YBBYYBYBYY
04 BBYBBBBYYB 47 YYYYBYBBYB 90 BYBYYBYBYY
05 YBYBBBBYBY 48 BBBBYYBYBY 91 YYBYYBYBYB
06 BYYBBBBYBY 49 YBBBYYBYBB 92 BBYYYBYBYY
07 YYYBBBBYBB 50 BYBBYYBYBB 93 YBYYYBYBYB
08 BBBYBBBYYB 51 YYBBYYBBYY 94 BYYYYBYBYB
09 YBBYBBBYBY 52 BBYBYYBYBB 95 YYYYYBYBBY
10 BYBYBBBYBY 53 YBYBYYBBYY 96 BBBBBYYYBY
11 YYBYBBBYBB 54 BYYBYYBBYY 97 YBBBBYYYBB
12 BBYYBBBYBY 55 YYYBYYBBYB 98 BYBBBYYYBB
13 YBYYBBBYBB 56 BBBYYYBYBB 99 YYBBBYYBYY
14 BYYYBBBYBB 57 YBBYYYBBYY 100 BBYBBYYYBB
15 YYYYBBBBYY 58 BYBYYYBBYY 101 YBYBBYYBYY
16 BBBBYBBYYB 59 YYBYYYBBYB 102 BYYBBYYBYY
17 YBBBYBBYBY 60 BBYYYYBBYY 103 YYYBBYYBYB
18 BYBBYBBYBY 61 YBYYYYBBYB 104 BBBYBYYYBB
19 YYBBYBBYBB 62 BYYYYYBBYB 105 YBBYBYYBYY
20 BBYBYBBYBY 63 YYYYYYBBBY 106 BYBYBYYBYY
21 YBYBYBBYBB 64 BBBBBBYYYB 107 YYBYBYYBYB
22 BYYBYBBYBB 65 YBBBBBY YBY 108 BBYYBYYBYY
23 YYYBYBBBYY 66 BYBBBBYYBY 109 YBYYBYYBYB
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24 BBBYYBBYBY 67 YYBBBBYYBB 110 BYYYBYYBYB
25 YBBYYBBYBB 68 BBYBBBYYBY 111 YYYYBYYBBY
26 BYBYYBBYBB 69 YBYBBBYYBB 112 BBBBYYYYBB
27 YYBYYBBBYY 70 BYYBBBYYBB 113 YBBBYYYBYY
28 BBYYYBBYBB 71 YYYBBBYBYY 114 BYBBYYYBYY
29 YBYYYBBBYY 72 BBBYBBYYBY 115 YYBBYYYBYB
30 BYYYYBBBYY 73 YBBYBBYYBB 116 BBYBYYYBYY
31 YYYYYBBBYB 74 BYBYBBYYBB 117 YBYBYYYBYB
32 BBBBBYBYYB 75 YYBYBBYBYY 118 BYYBYYYBYB
33 YBBBBYBYBY 76 BBYYBBYYBB 119 YYYBYYYBBY
34 BYBBBYBYBY 71 YBYYBBYBYY 120 BBBYYYYBYY
35 YYBBBYBYBB 78 BYYYBBYBYY 121 YBBYYYYBYB
36 BBYBBYBYBY 79 YYYYBBYBYB 122 BYBYYYYBYB
37 YBYBBYBYBB 80 BBBBYBYYBY 123 YYBYYYYBBY
38 BYYBBYBYBB 81 YBBBYBYYBB 124 BBYYYYYBYB
39 YYYBBYBBYY 82 BYBBYBYYBB 125 YBYYYYYBBY
40 BBBYBYBYBY 83 YYBBYBYBYY 126 BYYYYYYBBY
41 YBBYBYBYBB 84 BBYBYBYYBB 127 YYYYYYYBBB
42 BYBYBYBYBB 85 YBYBYBYBYY
B = 0 order of bit transmission: bit 1 first
Y =1
B.2 ATIS encoder

B.2.1 Internally generated signals

For conformance testing and maintenance purposes the equipment shall have facilities,
not accessible to the operator, to generate a continuous B or Y signal and a dot pattern. It
shall be possible to generate at choice either a continuous B signal or a continuous Y signal.

B.2.2 Frequency error (demodulated signal)
B.2.2.1 Definition

The frequency error for the B and the Y state is the difference between the measured
frequency from the demodulator and the nominal values.

B.2.2.2 Method of measurement

The transmitter shall be connected to the artificial antenna as specified in subclause 6.4
and a suitable FM demodulator.

The equipment shall be set to transmit a continuous B or Y state.
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The measurement shall be performed by measuring the demodulated output, for both
the continuous B and Y state.

The measurements shall be carried out under normal (see subclause 5.3) and extreme
test conditions (subclauses 5.4.1 and 5.4.2 applied simultaneously).

B.2.2.3 Limits
The measured frequency from the demodulator at any time for the B state shall be
within 1300 Hz + 10 Hz and for the Y state within 2100 Hz + 10 Hz.

B.2.3 Modulation index
B.2.3.1 Definition

The modulation index is the ratio between the frequency deviation and the frequency of
the modulation signal.

The frequency deviation is the difference between the instantaneous frequency of the
modulated RF signal and the carrier frequency.

B.2.3.2 Method of measurement

The equipment shall be set to transmit continuous B and then Y signals. The frequency
deviations shall be measured.

B.2.3.3 Limits
The modulation index shall be 1.0 = 10%.

B.2.4 Modulation rate
B.2.4.1 Definition

The modulation rate is the bit stream speed measured in bits per second.

B.2.4.2 Method of measurement
The equipment shall be set to transmit a continuous dot pattern.

The RF output terminal of the equipment shall be connected to a linear FM
demodulator. The output of the demodulator shall be limited in bandwidth by a low pass filter
with a cut-off frequency of 1 kHz and a slope of 12 dB/octave.

The frequency of the output shall be measured.

B.2.4.3 Limits

The frequency shall be 600 Hz + 60 parts per million (ppm) corresponding to a
modulation rate of 1 200 baud.

B.2.5 Testing of the ATIS format

The ATIS signal shall be analysed with the calibrated apparatus for correct
configuration of the signal format (see subclause B.1.4), including time diversity.

The decoded ATIS protocol shall be stated in the test report.
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ANNEX C
(Normative)

Conversion of a radio call sign into an ATIS identification

Example: call sign = PC8075
The ship's identification (ID) shall be formed as follows:
ZMID XX8075
Z: always is 9
MID: for Netherlands 244
XX:C=03
Ship's ID

9 224 03 80 75

T T
{Z P C 80 75

92 4 03 80 75
Example of an ATIS message:
DX 125 125 125 125 125 125 121 *121 92 44 03
RX 111 110 109 108 107 106 105 104 121 121 92
DX 80 75 127* ECC 127 127
RX 44 03 80 75 127 ECC
(* start/stop Error Correcting Code (ECC) calculation).
Calculation of the ECC:

- Only DX information characters + one format and one end of sequence character shall
be used to calculate the ECC.

Example:

121 YBBYYYY

92 BBYYYBY

44BBYYBYB

03YYBBBBB

80BBBBYBY

75YYBYBBY

127YYYYYYY

____________ + even vertical parity
BYYYBYY(BYB) =110
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