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LOI NOI PAU

Tiéu chudn TCN 68 - 204: 2001 “Thié&t bi Radiotelex st dung trong
cac nghiép vu MF/HF hang hai - Yéu cau ky thuat” dudc xay dung trén
cd s6 ch&p thuan ap dung cac yéu ciu k¥ thuit caa tiéu chuan ETS 300 067
clia Vién tiéu chudn Vién thong chau Au (ETSI).

Tiéu chuan TCN 68 - 204: 2001 do Vién Khoa hoc K§ thuat Buu dién
bién soan. Nhém bién soan do ky su Nguyén Minh Thoan chu tri véi su tham
gia tich cuc cua cac k§ su Duong Quang Thach, Phan Ngoc Quang, Nguyén
Anh Tuan, Nguyén Ngoc Tién, Nguyén Xuan Tru, Vii Hoang Hiéu, Pham Bao
Son, cac can bd nghién ciiu cia Phong nghién ctiu ky thuat vo tuyén, Vién
Khoa hoc Ky thuat Buu dién va mot sd can bd ky thuat khac trong Nganh.

Tiéu chuidn TCN 68 - 204: 2001 do Vu Khoa hoc cong nghé - Hgp tac
quéc t& dé nghi va dude Tong cuc Buu dién ban hanh kém theo Quyét dinh sé
1059/2001/QD-TCBD ngay 21 thang 12 nam 2001.

Tiéu chuan TCN 68 - 204: 2001 dugdc ban hanh kém theo ban dich tiéng
Anh tuong duong khéng chinh thiic. Trong truong hop cé tranh chap vé cach
hiéu do bién dich, ban tiéng Viét duge ap dung./.

VU KHOA HOC CONG NGHE VA HQP TAC QUOC TE
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THIET BI RADIOTELEX
SUDUNG TRONG CAC NGHIEP VU MF/HF HANG HAI
YEU CAU KY THUAT

(Ban hanh kém theo Quyét dinh s6 1059/2001/0D - TCBD ngay 21 thdng 12 ndm 2001
cua Tong cuc truong Tong cuc Buu dién)

1. Pham vi

Tiéu chudn quy dinh cdc yéu cdu t6i thiéu vé thiét bi radiotelex sir dung trén
tau thuyén. C4c yéu cau nay phu hop v6i Thé 1é vo tuyén cua ITU va céc tiéu chuin
k¥ thuat thi€t bi in truc ti€p bang hep (NBDP) sit dung MF/HF trén tau trong hé
thong thong tin an toan va ctu nan hang hai toan cau (GMDSS) cung céc tiéu
chuin dinh luong Res. A 569 (14) [1] va Res A 613 (15) [2] nhu da dugc IMO
chap thuan.

Phu luc VI cua Khuyén nghi CEPT T/R 34-01, Khuyén nghi 625, 490, 491-1
ctia CCIR va Khuyén nghi F 130 ctia CCITT dugc xem nhu phan ciu thanh cua tiéu
chuin nay.

Thiét bi radiotelex hang hai phai st dung hé thong phat hién 16i va sta sai
dung dién bao in truc ti€p trong nghiép vu lvu dong hang hai nhu dugc mo ta trong
khuyén nghi 625 cua CCIR.

Thiét bi phai hoat dong v6i ma FEC va ma ARQ nhu trong khuyén nghi 625
cta CCIR.

Thiét bi radiotelex hang hai c¢6 thé chia thiét bi tich hgp hodc mot t6 hop thiét
bi thu phét luu dong va thi€t bi NBDP ngoai vi. Khi t6 hop nay dugc st dung thi
nhitng yéu cdu cho thiét bi tich hop s& 4p dung cho t6 hop nay.

Néu thiét bi hoac mot phan ciia né ¢6 thé duoc ding cho nhitng muc dich khac
cta thong tin vo tuyén hang hai (vi du dién thoai vo tuyén), nhitng phan thich hop
cuia thiét bi phai d4p ting du nhitng yéu cdu ctia nhitng tiéu chuén thich hop 4p dung
cho nhitng nghiép vu duoc néi dén.

Tiéu chudn nay 1am co s& cho viéc ching nhan hop chuin Thiét bi Radiotelex
stt dung trong cac nghiép vu MF/HF hang hai thudc hé thong thong tin an toan va
ctru nan hang hai toan cau (GMDSS).
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2. Yéu cau chung

2.1. Cdu tric

Thiét k€ co, dién va céu triic cha thiét bi phai phit hop véi céc tiéu chudn cho
viéc str dung trén tau bién.

S6 luong bo diéu khién khai thac ciing nhu viéc thi€t k€, chdc ning, vi tri,
cdch sap xép va kich ¢& cua chiing phai dugc dim bao sao cho thiét bi van hanh
don gian, nhanh va hiéu qua. Céac bo diéu khién phai dugc sip xép dé han ché t6i da
céac hoat dong sai 1éch.

Tat ca cac bo diéu khién khai thdc phai cho phép céc diéu chinh binh thudng
tién hanh dé dang va dé nhan biét tir vi tri thiét bi thuong duoc van hanh. Cac bo
diéu khién khong can thiét cho su van hanh binh thudng khong cin dé dang tiép can.

Thiét bi ciing phai dugc thiét ké sao cho nhitng nhitng bo phan chinh ¢ thé
dugc thay thé dé dang ma khong can phai chudn, chinh lai.

Tat ca cac bo diéu khién, chi thi va thi€t bi ddu cudi phai duoc dén nhan 16
rang. Nhan chi rd tén, loai ma thiét bi phai tuan tha dé do ki€m va phai gan vdi
thi€t bi sao cho c¢6 thé nhin 16 & vi tri van hanh binh thudng.

S6 séri phai dugc in trén moi bo phan cua thiét bi hodc trén mot bang tén gan
c0 dinh vao bo phan doé.

Néu thiét bi ¢6 nhiéu bo phan, mdi bo phan phai cé nhan dang r6 rang.

Chi tiét vé nguodn nang luong cung cip cho thiét bi van hanh ciing phai duoc
chi dinh 6 rang.

Thiét bi gin trén tau phai dugc chiéu siang diy du dé c6 thé x4c dinh dugc bo
diéu khién va dé dang doc dugc cac chi thi tai moi thoi diém. Cin cé cdc phuong
tién dé thuc hién 1am mo t6i tat han nguén sang bat ki clia thiét bi.

Thiét bi dugc thiét k& sao cho viéc sir dung sai cdc bo phan diéu khién khong
gay hong hdéc cho thiét bi va khong 1am t6n thuong cho ngudi.

Néu thiét bi duoc két noi véi mot hodc nhiéu thiét bi khac, chat lugng ctia timng
thiét bi phai duoc dam bao.

Khi str dung s6 tir “0” dén “9” trén bang dau vao thi cdc s6 phai dugc sap xép
pht hop v6i Khuyén nghi CCITT E 161/Q.11.

Dé dé dang bao dudng, cdc bo phan phai duoc dé dang nhan biét bing nhing
dau in trong thiét bi, hoac bang cédc chi dan k¥ thuat.

Néu cdc dau cudi ngoai dugc dung dé van hanh thiét bi radiotelex, thiét bi
phai ¢6 thém it nhat mot giao dién chuin theo Khuyén nghi V.10 hoic V.28 cua
CCITT va/hoic c6 thé van hanh mdy in tir xa & mic 60 V/30 mA.
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Khi st dung nhiéu hon mot t6 hop ban phim/mdy in, mot trong ching phai
duoc uvu tién hon nhitng cai kia.

Tai méi vi tri van hanh, cdn c6 mot chi thi d€ bdo vi tri van hanh khéc dang
hoat dong.

Cac cudc goi dén phai dugc uu tién hon viéc sit dung may in xa va/hoac bo
phan hién thi tai chd.

Cac mdy in xa lién két hodc cdc bo phan hién thi phai hién thi duoc 69 ky tu
trén 1 dong.

Céc dir liéu tu nhan dang cua thiét bi radiotelex phai phtt hop véi Khuyén nghi
CCIT 625 va phai duogc luu trit c6 dinh trong thiét bi. Nguoi ding khong thé thay
d6i nhitng dit liéu nay.

2.2. Bo diéu khién va chi thi

Cac chi thi nhin phai chi thi dugc:

+ Nguon dién da duoc noi (ON);

+ Thiét bi da san sang van hanh (STAND-BY);

+ Cudc goi da dugc tim ra (CALLED);

+ May phat da bi ngung van hanh khi mot tin hiéu B (SPACE) hoac Y (MARK)
duoc phat lién tuc;

+ Mady phat dang phat cong suat dén anten. Mach anten khong bi ngit néu
mach chi thi hong.

Vi thiét bi tich hop, phai c6 chi thi trong trudng hop hong hoc dé kich hoat
may phat lién quan.

Thiét bi phai c6 niit bat/tat.

2.3. Luu y van hanh

Viéc 1dp dat bo diéu khién va diéu chinh dé sir dung thiét bi trong nhiing
truong hop ctru nan phai duoc ti€p can dé dang.

Nhan dang tau va cac thong tin lién quan dén thuc hién radiotelex phai dugc
luu trit trong céc thiét bi nhG 6n dinh. Cic thong tin & cdc thiét bi bo nhé kha bién
phai dugc bao vé chong lai su ngit ngudn trong it nhat 10 gio.

Néu str dung dcquy so cap va thit cdp dé bao vé thong tin da luu trong cdc thiét
bi bd nhd thi ching phai duoc chi 1o trén thiét bi hoac trén cdc nhan gin vao thiét
bi khi thay acquy.

Dimg trong tat ca moi diéu kién cho dén khi tdn s6 may phat 6n dinh trong
gi6i han yéu cau.
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2.4. Huong dan vdn hanh va bdo duong

Céc huéng dan day du, chi tiét vé van hanh va bao dudng phai dugc cung cap
kém vdi thiét bi.

Néu thié€t bi dugc tao ra sao cho viéc chan doan hu hong va stra chita thuc hién
trén thanh phan nao dé thi huéng dan phai chira so d6 mach hoan chinh, so do thiét
bi va danh sach cac bo phan cua thanh phan do.

Néu thiét bi c6 nhitng mo-dun thi huéng din phai chita du thong tin dé dinh vi
va thay thé nhitng mo-dun hong.

2.5. Chu y an toan

Phai bao vé thiét bi khoi tac dong clia hién tugng qua dong, qua ap va qua
nhiét & phan bat ki cua thiét bi do hu hong hé thong 1am mat.

Phéi bao vé thiét bi khoi hong héc do thay déi dién 4p nguédn titc thoi va do
thay doi cuc tinh ciia nguén dién mot cach vo .

Nhitng phan lam bang kim loai cua thi€t bi phai dugc ti€p dat nhung khong
duoc 1am bat ky dau cudi nao cta nguodn dién bi tiép dat.

Tat ca cac chd cé dién ap 16n hon 50 V phai dugc bao vé tranh truy nhap ngau
nhién va phai duoc co lap tu dong khoi moi ngudn dién khi vo bao vé bi théo ra.
No6i céach khac, viéc truy nhap vao nguon dién ap nay chi dugc thuc hién khi dung
cong cu riéng. Nhan canh bao phai dugc gan vinh vién trén thiét bi va vo bao ve.
2.6. Giai doan lam nong

Thiét bi phai ddp tng duoc nhitng yéu ciu cua ban tiéu chuin nay trong vong
mot phit sau khi bat, ngoai trir nhitng truong hop néu thi€t bi chita nhitng bd phan
can phai dugc 1am néng dé€ van hanh chinh x4c thi phai ¢6 mot giai doan 1am néng
30 phiit tir Idc noi bd phan d6 véi nguon.

Nguon cap cho bod phan 1am néng duogc sap x€p sao cho ching duoc van hanh
lien tuc khi ngudn cép cdc bo phan khéc bi tat di. Néu sir dung nit dé 1am néng, nd
phai duoc chi thi rd rang. Mot chi thi nhin phai duoc dat trén mat truée chi rd
nguon duoc néi véi mach nay.

2.7. Cac phuong tién vdn hanh

Cac phuong tién van hanh sau day phai san sang:

a) Kich hoat mot cudc goi dén tram radiotelex tuong tng (CALL).

b) Pao ngugc huéng phat (OVER).

c¢) Céac phuong tién dé tao l1ap va kiém duyét céc ban tin s& phat. Thiét bi phai
c6 kha ning tao 1ap va kiém duyét cdc ban tin 16n hon 4.000 ky tu truéc khi phat.
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d) Mot thiét bi in.

Doi véi cac hé thong quét, nhitng phuong tién sau ciling dugc san sang:

e) Lua chon tan s6 quét.

f) In ra hodc hién thi nhitng tan s6 quét da chon.

Tat ca cac chiic nang trén c6 thé diéu khién tir ban phim.

3. Diéu kién do kiém
3.1. Téng quan

Cac do kiém hop chudn loai thi€t bi phai duoc tién hanh trong nhiing diéu kién
do kiém binh thudng va dudi nhitng diéu kién do kiém t6i han khi dugc chi dinh.
3.2. Nguon dién

Nguodn dién c¢6 kha niang tao dién 4p tuong ting & mic binh thuong va miuc téi
han nhu da dac ta & muc 3.3.2 va 3.5.2. Dién ap cuia nguén dugc do & dau vao cta
thiét bi.

Néu dung cdp dé dua dién tir nguén dén thiét bi thi dién 4p ngudn la dién dp
do dugc ¢ di€ém day cép noi vao thiét bi.

Trong qua trinh do ki€ém, dién 4p cung cap duoc duy tri trong khoang + 3% so
v6i dién 4p tai thoi diém bat dau do kiém.

3.3. Cdc diéu kién do kiém binh thuong
3.3.1. Do dm tuong doi va nhiét do

+ Do 4m twong doi: 20% dén 75%;

+ Nhiét do: +15°C dén +35°C.

Néu khong thé tién hanh do kiém duédi nhitng diéu kién nhu trén thi mot ghi
chd néu rd nhiét do va do 4am twong d6i thuc t€ trong qud trinh do kiém phai duoc
dua vao bao céo do kiém.

3.3.2. Nguén do kiém
3.3.2.1 Dién 4p va tan so6 luéi

bién ap dién ludi phai la dién ap ludi danh dinh tic 1a dién ap theo thiét k&

cua thiét bi.

Tan so cua ngudn do kiém tuong tng vé6i dién ludi 1a: 50 + 1 Hz.
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3.3.2.2 Nguén dcquy thit cip

V6i ngudn dcquy, dién dp do kiém binh thudong 12 dién dp danh dinh cla
dcquy (vi du: 12V, 24V, v.v.)

3.4. Piéu kién do kiém tdi han
3.4.1. Nhiét do

+ Dai v6i thiét bi dudi boong tau: 0°C va 40°C;

+ Trén boong tau: -25°C va +55°C.

Phép do duoc thuc hién tuy thudc vao thu tuc do trong muc 3.5.

3.5. Thu tuc do kiém & nhiét do toi han
3.5.1. Truoc khi do

TrudGe khi do, nhiét do thi€t bi phai dat bang nhiét do trong buéng do. Thiét bi
dugc tat di trong giai doan binh 6n nhiét do, ngoai trir trudng hop noi dén & doan
cudi ctia muc 2.6. Phai lua chon trinh tu do va dam béo do 4m trong budng do duoc
kiém sodt sao cho hién twong qua ngung tu khong xay ra.

3.5.2. Cdc gid tri t6i han ciia nguon do kiém
3.5.2.1 bién lu6i

+ Dién 4p: dién ap danh dinh + 10%;

+ Tan s6: 50 Hz = 1 Hz.
3.5.2.2 Nguén dcquy thit cip

Khi thiét bi dugc thiét k&€ van hanh bing nguén acquy thi cap thi dién dp do
kiém t6i han c6 gi4 tri bang 1,3 va 0,9 1an dién 4p danh dinh cta dcquy (vi du 12V,
24V, v.v.).

3.6. Thu nghiém moi truong

Thir nghiém moi trudng phai dugc ti€n hanh trude khi thuc hién do kiém trén
thiét bi. Khi can thuc hién cting nhitng do kiém dién, thi nhitng do ki€ém nay phai
dugc tién hanh vdi dién dp do ki€ém binh thuong.

D6i véi thiét bi thu/giai ma, ki€ém tra chi tieu dugce thuc hién véi tin hiéu do
kiém RF thi 1, dién 4ap 20 dBuV duoc dua dén ddu vao cta mdy thu. Doi v6i ché
do ARQ, thiét bi duoc thi€t lap dudi dang tram thu nhan thong tin (IRS), va cac
khdi thong tin sai duoc ghi nhan bang cidch d€m s6 luong céc sai khéc tir cac day
tin hiéu diéu khién CS1/CS2. So luong sai khdc tir cdc tin hiéu diéu khién CS1 va
CS2 luan phién khong dugc phép vuot qua 12% trong bat ky khoang thoi gian
khong nho hon 5 phuit.
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D6i v6i thiét bi phat/ma hod, kiém tra chi tiéu dugc dua vé viéc ki€ém tra cong
suat dau ra RF ctia mdy phat. Cong suat dau ra phai nam trong nhiing yéu cau dugc
chi ra & muc 4.3.3 cua tai lieu nay. Nhitng do kiém sau dugc thuc hién duéi nhiing
diéu kién moi trudng da dugc mo ta chi tiét & i liéu “Do kiém moi trudng cho
thiét bi radio hang hai” (Phu luc VI cua Khuyén nghi CEPT T/R 34-01 [7]):

+ Do rung, muc 4;

+ Chu trinh nhiét kho, muc 5.2;

+ Chu trinh nhiét 4&m, muc 6;

+ Chu trinh nhiét do thap, muc 7.2;

+ Po kiém an mon, muc 10.1 va 10.2;

+ Do kiém do rung muc 5.8 doi véi thiét bi tich hop, muc 8.10 d6i véi may
phat RF va muc 9.5 doi v6i mdy thu RF.

3.7. Cdc tin hiéu do kiém chudn

Duéi day 1a cdc tin hiéu do kiém chuédn dugc sir dung.
3.7.1. Tin hiéu do kiém chudn 1

Bao gom nhiing thong tin dudi day, cac tin hiéu duogc gt theo thd tu da chi ra:

+ “ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890-7().,’=/+";

+ “ABCDEFGHIJKLMNOPQRSTUVX”;

+ Carriage Return, Line feed;

+ ABC, v.v...

(69 ky tu in trong 1 dong)

3.7.2. Tin hiéu do kiém chudn 2

GOm mot tin hiéu phat xa lién tuc trong diéu kién “Y” (MARK) hoac “B”
(SPACE), trong d6 Y & tan so thiap hon va B & tan s6 cao hon.

3.7.3. Tin hiéu do kiém chudn 3

Gom tin hiéu “no information” (t6 hop 32) theo Khuyén nghi 625 cia CCIR,
bang 1. Néu khong thé phat tin hiéu nay thi né c6 thé thay thé boi tin hiéu ky tu
“R” phat lién tuc (t6 hop 18).

3.7.4. Tin hiéu do kiém chudn 4

Gom mot tin hiéu hinh sin véi tan s6 1.700 Hz, dugc khod bién do nho mot tin
hiéu xung vuong c6 chu ki lam viéc 1a 50% dé tao tin hiéu diéu ché€ véi thoi gian
bat va tat 1a 210 ms (dung dé mo phong mot khoi thong tin ARQ).

Do 6n dinh cua bién do cua tin hiéu do kiém nidm trong khoang: + 0,5 dB.
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3.7.5. Tin hiéu do kiém chudn 5
GOm mot tin hiéu hinh sin véi tan s6 1.700 Hz.
3.7.6. Tin hiéu do kiém chudn 6

Gom mot tin hiéu FSK ¢6 tan s6 trung tam 1a 1.700 Hz véi do l1éch 1a £85 Hz,
duoc diéu ché véi mot tin hiéu séng vuong tan s6 50 Hz (giong tin hiéu FEC), st
dung chuyén pha lién két gitta MARK va SPACE. Phé cua tin hiéu do kiém duoc
cho trén hinh 1.

3.7.7. Tin hiéu do kiém chudn 7

Gom cac tan s6 tuong tng 1.615 Hz va 1.785 Hz + 0,1 Hz (giong tin hiéu B
vayY).

Tin hiéu do kiém phai di do dai, néu khong phai duoc lap lai dé tién hanh
phép do.

i 0dB
0dB —+

-10dB —

-20dB —+

-30dB —

40dB -+

-50 dB

60 dB -60 dB

»
>

AN—

24 1700 1976 2252 2804 f(Hz)
1562 1838

Hinh 1. Gidi han phd tin hiéu tap bé md hod radiotelex
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3.7.8.Toc do diéu ché

Toc do diéu ché cua tin hiéu do kiém chudn 1 va 3 1a: 100 baud.

3.8. Ap dung tin hiéu do kiém cho thiét bi tich hop va cdc mdy thu/phdt riéng biét
3.8.1. May thu

Nguon tin hiéu do kiém dua dén ddu vao may thu duoc ndi qua mot mang sao
cho trd khang & ddu vao mdy thu bang tré khdng cua anten gia trong muc 3.9.2.
Trong trudng hop c6 nhiéu tin hiéu do kiém, phai trdnh moi tic dong khong mong
muon do tuong tac gitra cac tin hiéu trong may phat hoac cic nguon khac.

Céc tin hiéu do kiém 1a cdc tin hieu RF duoc diéu ché FSK vé6i do dich tan
170 Hz v6i “MARK” va “SPACE” c6 tan s6 doi xiing nhau qua tan s6 danh dinh.

Tan s6 danh dinh tin hiéu do ki€m phai bing tin s6 RF dugc gan cho hoat
dong radiotelex v6i do chinh xac + 1 Hz.

Miic cua tin hiéu do kiém dau vao, dugc biéu hién dudi dang e.m.f., 1a miic
dau ra cu6i cua ngudn, bao gom ca mach két hop theo muc 3.8.1.

3.9. Anten gid

3.9.1. May phdt

Dé thuc hién do kiém, mdy phat phai dap tng dugc nhiing yéu cau cua tiéu
chudn khi noi v6i nhitng anten gia liét ke duéi day:

[1] Tu 415 kHz dén 526,5 kHz:

Anten gia tao bdi mot dién trd thuan 3 Q va mot tu 400 pF dau noi tiép.

[2] T 1.605 kHz dén 4.000 kHz:

Anten gia tao bdi mot dién trd thuan 10 Q va mot tu 250 pF dau noi tiép.

[3] Tu 4 MHz dén 28 MHz:

Anten gia tao bdi mot dién trd thuan 50 Q .
3.9.2. May thu

Dé thuc hién do kiém, mdy thu phai ddp ng duoc nhiing yéu ciu cua tiéu
chudn khi noi v6i nhitng anten gia liét ke dudi day.

Tin hiéu do kiém duoc 14y ra tir nguén c6 dién trd 50 Q trir trudng hop theo
yéu cdu cta nha san xuat v su chap thuan cua nha kiém dinh, mot anten gia c6
dién trd 10 Q nai tiép vé6i tu 250 pF ¢6 thé ding dugc & nhitng tin s6 duéi 4 MHz.

3.10. Két noi tin hiéu do kiém cho cdc modem radiotelex
3.10.1. B6 mda hoa NBDP

Thiét bi duoc n6i v6i mot tai két hgp véi thi€t bi do c6 tré khang doi véi
thiét bi 1a 600 Q.
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3.10.2. Bo giai ma NBDP

Céc tin hiéu do ki€m duoc dua dén qua mot mach phéi hop sao cho trd khang
doi véi thiét bi bang 600 Q. Miic tin hiéu do kiém duoc xac dinh theo muc 3.8.1.

Céc tin hiéu do ki€ém 12 cac tin hiéu audio, diéu ch€ FSK vé6i do dich tin s6
170 Hz. “MARK” va “SPACE” c¢6 tan s6 d6i xing qua tan sO trung tam cua tin
hiéu do kiém 1a 1.700 Hz vé6i do chinh x4c + 0,1Hz.
3.10.3. Cdc trang thdi cua boé md hodl/gidi ma

Khi str dung cac tin hiéu bién do roi rac dua dén bo ma hod/giai ma duoc do
kiém, trang thai “B” cta tin hiéu do kiém tuong ting vdi s6 “0” va trang thdi “Y”
tuong tng véi “1” theo Khuyén nghi V.10 va V.24, hoac V.28 va V.24.4 ctia CCITT.

4. Thiét bi tich hop - Phan phat: Cac yéu cau ky thuat va van hanh

4.1. Téng quan
4.1.1.Toc do diéu ché

Toc do diéu ché trén radiolink: 100 baud.

Doéng ho kiém sodt toc do diéu ché clia thiét bi phai c6 do chinh x4c: 30 ppm
hoac cao hon (xem muc 10.2)

4.2. Tan so va loai phdt xa (IMO COM.30/WP 4)

May phat phai ¢6 kha nang phat & moi tan s6 radiotelex dugc an dinh cho
nghiép vu luu dong hang hai trong mot hay nhi€u bang tan sau:

+ T 415 kHz dén 526,5 kHz;

+ Tu 1.605 kHz dén 4,0 MHz;

+ Tt 1.605 kHz dén 28 MHz.

Khi c6 thé d4p dung duoc nhiing tin s6 sau phai sdn sang d6i vdi nha khai thac:
2.174,5 kHz, 4.177,5 kHz, 6.268 kHz, 8.376,5 kHz, 12.520 kHz, va 16.695 kHz.

Céac tan so radiotelex duoc biéu dién dudi dang tin s6 trung tam (F1B). Néu
tin hiéu radiotelex dugc sinh ra & ch€ do J2B, tan s6 cua séng mang bi triét duoc
diéu chinh sao cho tin hiéu radiotelex phat & tAn s6 nam trong cic tdn s6 an dinh.
Tan so 4n dinh phai duoc ghi rd rang trén bang diéu khién thiét bi.

Mady phét str dung loai phét F1B (thong tin s6 di€u tan, khong cin séng mang
phu) hodc J2B (thong tin s6 di€u ché€ don bién, st dung séng mang phu véi séng
mang bi triét xuéng mdc nho hon 40 dB so véi mic cong suat dinh).

Khi tin hiéu radiotelex chuyén sang tin s trung tam (F1B), loai phat xa F1B
hay J2B s€ duoc tu dong lua chon.
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Tan s6 may phat va tan s6 may thu dugc lua chon doc lap.

Chuyén déi tan s6 tai mdy phat dugc thuc hién cang nhanh cang t6t va khong
duoc vuot qua: 15 s.

V6i hoat dong ¢ dai tan tir 415 kHz dén 526,5 kHz, khoang thoi gian chuyén
déi khong vuot qué: 25 s.

boi v6i may phat FIB, do dich tan s6 1a 170 Hz. Tan s6 cao la tin hiéu B
(SPACE) va tan so thp la tin hiéu Y (MARK).

Thiét bi c6 kha nang tu dong ngan chan qua trinh phat trong vong 1 phut khi
tin hiéu “B” hoac “Y” dugc tao ra lién tuc.

Dé phuc vu muc dich do kiém va bao dudng, thiét bi phai c6 kha niang khong
cho phép truy cap may dé:

+ Téch ro1 dung cu néi trén;

+ Tao ra tin hiéu “B” hodc “Y” lién tuc.
4.3. Cong sudt dau ra RF
4.3.1. Dinh nghia

Cong suat dau ra RF 1a cong sudt trung binh phat tir may phat téi anten gia,
dugc do khi mot tin hiéu do kiém x4c dinh dugc dua t6i dau vao clia may phat.
4.3.2. Phuong phdp do

+ Thiét bi dat & ché do FEC phit tin hiéu do kiém 2 nhu muc 3.7.2;

+ Thiét bi dugc noi v6i mot anten gia theo nhu muc 3.9.1;

Phép do duoc ti€n hanh du6i nhiing diéu kién binh thudong va t6i han (muc
3.4.1 va 3.5.2 duoc 4p dung dong thoi).

4.3.3. Yéu cdu

Cong suat RF dau ra:

+ ( dai tan so tir 415 kHz dén 526,5 kHz khong nho hon: 60 W.

+ O dai tan s6 tir 1,6 MHz dén 4 MHz nim trong khoang: tir 60W dén 400 W.

+ O dai tan s6 tir 4 MHz dén 28 MHz nim trong khoang: tir 60 W dén 1.500 W.

4.4. Po on dinh cua cong sudt diu ra RF
4.4.1. Binh nghia

Do 6n dinh cua cong suat ddu ra RF 1a mot ham cua su bién thién cong suat
dau ra RF cua mdy phat trong khoang thoi gian phat khoi thong tin hoac tin hiéu
diéu khién.
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4.4.2. Phuong phdp do

+ Trong ch€ do6 ARQ, thiét bi dugc dat & trang thai gui thong tin (ISS) st dung
tin hiéu do kiém 3;

+ May phat dugc noi véi mot anten gia theo nhu muc 3.9.1;

+ Cong suat dau ra RF dugc do & dau ra cia mdy phat trong khoang thoi gian
ctia mot khai thong tin.

+ Phép do duoc tién hanh duéi nhitng di€u kién binh thudong va t6i han (muc
3.4.1va3.5.2).

4.4.3. Yéu cdau
Su bién thién clia cong suat dau ra RF trong thoi gian mot khai thong tin so
vGi mitc cong suét trung binh ctia khéi thong tin d6 nam trong khoang: + 2 dB.

4.5. Cong sudt tap dm RF du ¢ ddau vao ciia mdy thu

4.5.1. Binh nghia

Cong suit tap am RF du ctia may phat 6 dau vao cia may thu la mdc cong
sudt RF do tai tan s6 ma may thu cta tram radiotelex duogc chinh séng khi st dung
ch€ do ARQ trong thoi gian khong phdt khoi thong tin hodc tin hiéu diéu khién
(CS1, CS2, v.v.).

4.5.2. Phuong phdp do

+ Thiét bi duoc dat & ch€ do ARQ va phat tin hiéu do kiém 3 ctia muc 3.7.3
hodc mot tin hiéu diéu khién;

+ Thiét bi dugc noi véi anten gia theo nhu muc 3.9.1;

+ Phép do cong suit tap am dau ra RF du tai tan s6 thu tuong tng duoc ti€n
hanh v6i mdy phat da chinh vé cdc tan s6 nhu & muc 4.2. Nhiing tdn s6 nay phai
duoc ghi chu trong bdo cdo do.

+ Do rong cua dai thong do nam trong khoang 300 Hz va 500 Hz. Bat ky bo
suy hao, chuyén ti€p anten hodc bo loc song cong tao thanh mot muc cua bo
radiotelex trén tau déu c6 thé dugc ding cling véi phép do nay.

+ Cong suat tap am du ddu ra RF ciing c6 thé dugc do truc ti€p tai ddu ra clia
mdy phét theo nhitng yéu cdu ciua muc 4.5.3. Chi tiét cua cau hinh lap dat phai
dugc ghi lai trong béo cdo do kiém.

Khi sir dung mot thiét bi khod truée (muc 6.5) dé kich hoat mdy phat trudc khi
phat khoi thong tin hodc tin hiéu diéu khién, nhitng yéu cau tuong tu cho cong suat
tap am du dau ra RF dugc dua d€n may phat khi thoi gian thuc hién khoa trudc 16n
hon thoi gian tré noi cua thiét bi (muc 10.4).
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4.5.3. Yéu cdau

Cong sudt tap am du RF & dau vao mdy thu so v6i mic cong suat ra cua may
phéat (muc 4.3) khong dugce 16n hon: -150 dB.
4.6. Chinh anten

May phat va anten n6i v6i né phai c6 kha nang chinh séng mot cach thuan loi
trén moi tan s cua dai tan ma thiét bi s€ van hanh.

Néu viéc do song dugc ti€n hanh tu dong thi thoi gian do khong duoc vuot qua
khoang thoi gian chi ra & muc 4.2 1a 15s.
4.7. Bdo vé mady phat

Khi phat véi cong suit dau ra toi da & ché do FEC, may phat khong duoc phép
bi hong do dau cudi cua anten doan mach hoac hd mach trong thoi gian it nhat: 5 phdt.
4.7.1. Yéu cdau

May phat phai van hanh binh thudong ngay sau khi trang thai doan mach va ho

mach clia anten két thic.

4.8. Van hanh lién tuc
4.8.1. Binh nghia

Van hanh lién tuc cia mdy phat 1a qué trinh van hanh khong ngit quing tai
muc cong sudt RF dau ra cuc dai trong sudt thoi gian xu 1y Iuu luong thong tin.
4.8.2. Phuong phdp do

+ May phat n6i vé6i anten gia cé cac dac tinh & muc 3.9.1;

+ Diéu chinh mdy phét hoat dong v6i cong sudt RF diu ra cuc dai;

+ Truyén thong tin lién tuc trong 15 phiit & ch€ do FEC.

Do kiém thuc hién ¢ diéu kién thudong va diéu kién t6i han (muc 3.4.1 va 3.5.2).
4.8.3. Yéu cdau

Gia tri trung binh cua cong suat dau ra phai thoa man cac yéu cau trong muc
4.3.3 va khong duoc bién déi qua: 3 dB.

4.9. Phadt xa khong mong muon

4.9.1. Binh nghia

Phat xa khong mong muon (A. Unwanted Emission) bao gom phat xa tap
(A. Spurious Emission) va phat xa ngoai bang (A. Out of Band Emission).
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+ Phat xa tap: phédt xa & cdc tin s6 ndm ngoai bang thong can thiét. Miic cla
phat xa c6 thé giam ma khong anh hudng dén viéc truyén thong tin twong tng. Phat
xa ndy gom phat xa hai, phat xa ki sinh, thanh phin xuyén diéu ché va san pham
déi tan nhung khong bao gém phét xa ngoai bang

+ Phat xa ngoai bang: phat xa & cdc tan so trung gian lan can bang thong can
thiét va sinh ra boi qua trinh di€u ché tin hiéu.

4.9.2. Phuong phdp do

+ Phat xa khong mong muon duogc do & dau ra cua may phat. May phat duoc
ndi vGi anten gia nhu muc 3.9.1;

+ Thiét bi dugc dat ¢ trang thai thu thong tin theo ch€ do ARQ. Phép do duoc
ti€én hanh & dai tan s6 tir 9 kHz dén 2 GHz.

4.9.3. Yéu cdu

Phéat xa khong mong muén phai & mic nam duéi do thi ¢ hinh 2, 6 d6 0 dB

tuong tng véi muc cong suat trung binh trong bang thong can thiét.

0dB +

-10 dB

-20 dB

-30 dB—+—

-40 dB
-43 dB 7~

I -43 dB

-50 dB— Coéng suéat < 50 mw

-60 dB

\ 4

Hz

oO—b— -

f-500 276 £,-138 f, f,+138 £+276 f+500

f, : Tan s0 trung tdm

Hinh 2. Gidi han pho phdt xa khong mong mudn ciia mdy phdt radiotelex
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4.10. Du diéu ché tan sé
4.10.1. Dinh nghia

Du diéu ché tan s6 clia mdy phat 1a ti sO theo dB gitta muc tin hiéu giai diéu
ché& RF khi phat tin hiéu do ki€ém s6 2 va mic tin hiéu giai diéu ché RF khi phat tin
hiéu do ki€ém s6 3.

4.10.2. Phuong phdp do

+ Thiét bi duogc dit & ché do FEC dé phat lién ti€p tin hiéu do kiém 3 va 2.
DAu ra clia mady phat duoc néi vé6i bo giai di€éu ché€ FM tuyén tinh. DAu ra clia may
giai diéu ché duoc dua dén mot bo loc thong thap vdi tan s6 cat 1a 1 kHz va do doc
12 dB/octave;

+ Ty s0 gitta hai mic ddu ra RMS ctia bo giai diéu ché dugc x4c dinh;

+ Pién 4p DC tir su dich tin s6 hodc boi tin hiéu do kiém 2 dugc triét bdi mot
thiét bi phoi hop AC sao cho chiing khong anh hudng két qua phép do.

4.10.3. Yéu cdu
Du diéu ché tin s6 khong nho hon: -26 dB.

4.11. Sai s6'tin s6
4.11.1. Pinh nghia

Sai s0 tan s6 la sai 1éch gitta tan s6 do duoc va tan s6 danh dinh.
4.11.2. Phuong phdp do

+ May phat n6i anten gia c6 cac dac tinh 6 muc 3.9.1;

+ Diéu chinh tdn s6 mdy phdt vé tdn sO trong bang tdn cao nhat danh cho
radiotelex ma no dugc thiét ké;

+ Dung tin hiéu do kiém 2;

+ Giam cong suét dau ra 3 dB so v6i cong sudt cuc dai nhu duoc xac dinh
trong muc 4.3;

+ Do kiém thuc hién lién tuc d6i v6i ca trang thdi B va trang thai Y bing cdch
stt dung chuyén mach dé chuyén doi giita hai trang thdi nay trong khoang thdi gian
thich hop;

+ Xac dinh tan so tin hiéu dau ra.

Do kiém dugc thuc hién & ca diéu kién thuong va diéu kién t6i han. Nhiét do
dugc thay d6i tuyén tinh theo thoi gian tir miic thap nhat dén mic cao nhit trong
diéu kién do kiém t6i han va nguoc lai v6i chu ki thay déi 1a 16 gio.
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4.11.3. Yéu cdau

Sai s0 tan s6 nam trong khoang: + 10 Hz.

4.12. Thoi gian qua doé tang
4.12.1. Dinh nghia

Thoi gian qué do tang la thoi gian gitra:

a) Thoi diém bat ddu cia mot khoi thong tin va thoi diém khi mitc cong suat
diu ra cua may phat dat mic thap hon miic cong sudt trung binh cua n6 2 dB;

b) Thoi diém bat dau tin hiéu diéu khién va thoi diém khi miic cong sudt ddu
ra cia may phat dat mdc thap hon mdc cong suét trung binh ctia né 2 dB.

Thoi diém béat dau ctia mot khoi thong tin hodc tin hiéu diéu khién 1a thoi
diém khdi tao bit ddu tién cua ki tu dau tien.

Gia tri trung binh cong suat phat xac dinh theo muc 4.3.
4.12.2. Phuong phdp do

Khi hoat dong & ché do ARQ, thiét bi phai dat tuan tu nhu:

a) Tram phét thong tin (A. Information Sending Station (ISS)) dung tin hi¢u do
kiém tht ba;

b) Mot tram thu thong tin (A. Information Receiving Station (IRS)).

Po thoi gian qua do tang tai dau ra cia may phat.
4.12.3. Yéu cdu

Thoi gian qua do tang phai nho hon: 2 ms.

4.13. Thoi gian qud do gidm
4.13.1. Dinh nghia

Thoi gian qua do giam 1a thoi gian gitta:

a) Thoi diém két thic cia mot khoi thong tin va thoi diém khi mic cong suat
diu ra cua may phat dat mic thap hon miic trung binh ctia n6 20 dB;

b) Thoi diém bat dau tin hiéu diéu khién va thoi diém khi miic cong sudt ddu
ra cia may phat dat muc thap hon muc trung binh cta né 20 dB.

Thoi diém két thic cua mot khoi thong tin hodc tin hiéu diéu khién 1a thoi
diém két thic cta bit cudi cung cua ki tu cudi cung.

Gia tri trung binh cong suat phat xa xac dinh theo muc 4.3.
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4.13.2. Phuong phdp do

Khi hoat dong & ché do ARQ, thiét bi phai duoc dat tuan tu nhu:

a) Tram phét thong tin (A. Information Sending Station (ISS)) dung tin hi¢u do
kiém tht ba;

b) Mot tram thu thong tin (A. Information Receiving Station (IRS)).

Po thoi gian qua do giam tai dau ra cia may phat.
4.13.3. Yéu cdu

Thoi gian qua do giam phai nho hon: 2 ms.
5. Thiét bi tich hop - Phan thu: Cac yéu cau ky thuat va van hanh

5.1. Tan so va loai phdt xa

May thu c6 thé hoat dong trén cac tin so st dung cho thong tin hang hai nhu &
cac dai sau:

+ T 415 kHz dén 526,5 kHz;

+ Tu 1.605 kHz dén 4,0 MHz;

+ Tt 1.605 kHz dén 28 MHz.

Khi c6 thé 4p dung duoc nhiing tin s6 sau phai sdn sang d6i vdi nha khai thac:
2.174,5 kHz, 4.177,5 kHz, 6.268 kHz, 8.376,5 kHz, 12.520 kHz, va 16.695 kHz.

Céc tan so radiotelex duoc biéu dién duéi dang tan so trung tam (F1B). Tan s6
mdy thu duoc Iua chon phai dugc chi thi 16 rang trén bang diéu khién thiét bi.

May thu c6 thé thu tin hiéu cua loai phat xa F1B hay J2B.

C6 nhiéu loai phat xa c6 thé duoc Iua chon, tiing loai phat xa s& duoc ngudi
van hanh truy cap truc tiép.

Viéc lua chon tan s6 phat va thu doc 1ap véi nhau.

Chuyén d6i tan s6 tai may thu duoc thuc hién cang nhanh cang tot va khong
duoc vuot qua 15 s.
5.2. D6 nhay cuéc goi
5.2.1. Pinh nghia

Do nhay cudc goi cua may thu la mdc tin hiéu dau vao RF sao cho s6 1an lap

lai ciia mot khoi thong tin khong vugt qua mot gia tri xac dinh.
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5.2.2. Phuong phap do

+ Tin hiéu do ki€ém 1 véi mitc 0 dBuV duoc dua dén may thu nhu muc 3.9.2.
Tan s6 danh dinh cta tin hiéu do kiém RF phai bang véi tan s6 radiotelex. Tan so
may thu dugc dat & tan so nay.

+ Phép do ciing duogc tién hanh & tan s6 + 20 Hz so véi tan so radiotelex.

+ O ché do ARQ, thiét bi dugc dat & trang thai thu thong tin (IRS) va viéc ghi
nhan khoi thong tin sai dugc xdc dinh bang cdch dé€m s6 lugng sai khac tir chudi tin
hiéu diéu khién CS1/CS2.

Céc phép do dugc tién hanh trong diéu kién binh thudng va téi han.

5.2.3. Yéu cdu

Phép do phai dugc tién hanh trong thoi gian khong nho hon 5 phit. S6 luong

sai khdc tuong doi tir chudi tin hiéu diéu khién CS1/CS2 khong dugc vuot qua: 12%.

5.3. D6 chon loc kénh lan cdn

5.3.1. Pinh nghia

Do chon loc kénh lan can la kha nang may thu phan biét gitta tin hiéu mong
muon va tin hiéu khong mong muén trong cac kénh lan can.
5.3.2. Phuong phap do

+ Hai tin hiéu do kiém RF duoc dua dén d4u vao ctia mdy thu nhu muc 3.8;

+ Tin hiéu mong mu6n 12 tin hiéu do kiém 1 vdi mic 20 dBuV;

+ Tin hiéu khong mong mudn 1a tin hiéu RF diéu ché& v6i mitc 60 dBuV;

O ché do ARQ, thiét bi duoc dat & trang thdi thu thong tin (IRS) va ghi nhan
s6 khoi thong tin sai duoc xdc dinh bang cdch dém s lugng sai khdc tir tin hiéu
diéu khién CS1/CS2.

+ Phép do duoc ti€n hanh véi tan s6 danh dinh cua tin hiéu khong mong muén
& kénh lan can trén bang (f  + 500 Hz) cling nhu & kénh lan can dudi bang
(f

nom

- 500 Hz). Tuy nhién, tinorfnliéu khong mong muon chi dugc dua vao mot kénh
lan can tai mot thoi diém.

+ Phép do dugc tién hanh & nhiing tan s6 RF da 4n dinh va & nhiing tan so
RF £ 10 Hz.

Phép do duoc tién hanh trong di€u kién binh thuong va téi han (muc 3.4.1
va 3.5.2).
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5.3.3. Yéu cdu

Phép do phai dugc tién hanh trong thoi gian khong nho hon 5 phit. S6 luong
sai khdc tuong doi tir chudi tin hiéu diéu khién CS1/CS2 khong dugc vuot qua: 12%.
5.4. Diéu khién tang ich tw dong (AGC) hay ddp itng bé han ché
54.1. Pinh nghia

AGC hoic dap tng bo han ché bi€u thi kha ning cta mdy thu thich tng véi
nhiing thay d6i cia muc tin hiéu diu vao RF.

5.4.2. Phuong phap do

+ O ché do ARQ, thiét bi dugc dat & trang thai thu thong tin (IRS) va viéc ghi
nhan khai thong tin sai dugc xdc dinh bang cdch dém s6 lugng sai khéc tir tin hiéu
diéu khién CS1/CS2;

+ Mot tin hiéu do kiém RF diéu ché véi tin hiéu do kiém 1 dugc dua vao dau
vao may thu;

+ Mot mdy phat RF duoc ndi véi mdy thu qua mot bo suy hao ¢6 cong tac;

+ Tin hiéu khoéi phat (A. Trigger) cua bd suy hao dugc 1ay ra tir may phat do
kiém ARQ hoic tin hiéu RF ctia mdy thu;

+ Bién do tin hiéu do kiém RF bién thién theo chudi tuin hoan sau:

» 5 khoi thong tin véi mic 80 dBuV;

» 5 khoi thong tin tiép theo v6i muc tit 56 dén 57 dBuV;
» 5 khoi thong tin tiép theo v6i muc ti 33 dén 34 dBuV;
» 5 khoi thong tin tiép theo véi mic 10 dBuV;

» 5 khoi thong tin tiép theo v6i muc 45 dBuV;

Chudi nay dugc lap lai lién tuc v6i khoi thong tin khoi dau & mic 80 dBuV;

+ D€ mo phong tin hiéu RF cta tram phét & ddu vao mdy thu, cdc tin hiéu diéu
khién ctia khéi ARQ trong phép do s& dugc sir dung dé khoa dau ra mot mdy phat
RF da dugc chinh téi tan sO cua tram phat;;

+ Miic dién 4p dau ra cua may phat RF bang 120 dBuV;

+ Moi chuyén tiép anten b sung hodc mot bo suy hao 12 phan cuta lip dat vo
tuyén trén tau c6 thé dugc str dung trong két noi.

54.3. Yéu cdu

Phép do phai dugc tién hanh trong thoi gian khong nho hon 5 phit. S6 luong

sai khdc tuong doi tir chudi tin hiéu diéu khién CS1/CS2 khong dugc vuot qua: 12%.
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5.5. Triét nhiéu va chong nghet
5.5.1. Pinh nghia
Triét nhiéu va chong nghet 1a kha nang phan biét tin hiéu mong mudn va tin
hiéu khong mong mudén ¢6 tan s6 ngoai bang thong cua thiét bi.
5.5.2. Phuong phdp do
+ O chée do ARQ, thiét bi dugc dat & trang thai thu thong tin (IRS) va viéc ghi
nhan khéi thong tin sai dugc xdc dinh bang cdch dém s6 lugng sai khéc tir tin hiéu
diéu khién CS1/CS2;
+ O ché€ do FEC, thiét bi duoc dat & IRS va viéc ghi nhan cdc ky tu sai dugc
xéc dinh bang cich d€m s6 lugng cac ky tu 16i duoc in ra trong thoi gian da cho;
+ Hai tin hiéu do kiém RF duoc dua dén mdy thu nhu muc 3.9.2;
+ Tin hiéu do kiém mong muén cé mitc 20 dBuV va duoc diéu ché véi tin
hiéu do kiém 1;
+ Tin hiéu khong mong mudn khong duoc diéu ché:
» Vi cac tan s6 +1 kHz dén +3 kHz va -1 kHz dén -3 kHz, miic tin hiéu
khong mong muon la 60 dBuV;
» VG6i céac tan s6 trong khoang tir 100 kHz dén 2 GHz trr dai tan so
+ 3 kHz so vé6i tan s6 danh dinh cia may thu thi mtc tin hiéu khong
mong muon la 90 dBuV.
5.5.3. Yéu cau
+ O ché do ARQ:
Phép do phai dugc tién hanh trong thoi gian khong nho hon 5 phit. S6 luong
sai khdc tuong doi tir chudi tin hiéu diéu khién CS1/CS2 khong dugc vuot qué: 12%.
+ O ché do FEC:
S6 luong clia t6 hop in s6 31 hay ki tu 16i trong khoang thoi gian 5 phit khong
dugc vuot qua: 86 ky tu.
5.6. Triét nhiéu cung kénh
5.6.1. Pinh nghia
Triét nhiéu cung kénh 1a kha nang thu tin hiéu mong muén khi c6 tin hiéu
khong mong mudn, ca hai tin hiéu & trong cung kénh ctia may thu ma chat luong
khong giam stt vugt qua gia tri cho phép.
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5.6.2. Phuong phap do

+ Thiét bi duoc dat & ché€ do0 ARQ. Hai tin hiéu 4p dung cho mdy thu nhu
trong muc 3.9.2;

+ Tin hiéu mong muon 1a mot tin hiéu RF ¢6 mic 20 dBuV va diéu ch€ véi tin
hiéu do kiém 1;

+ Mot tin hiéu tan s6 am thanh 51 Hz dang séng vuong dugc loc qua mot bo
loc thong thap vdi tan so cét 12 160 Hz dugc dung dé diéu ché FSK véi do dich tin
170 Hz do6i véi tin hiéu RF. Tin hiéu nay la tin hiéu khong mong muoén va cé mic
14 dBuV;

+ Chénh 1éch tan s6 cua tin hiéu khong mong muon véi tin hiéu mong muon
khoang 10 Hz;

+ Viéc ghi nhan khoi thong tin sai duge xdc dinh bang cdch dém s6 luong sai
léch tir chubi tin hiéu diéu khién CS1/CS2;

5.6.3. Yéu cdu

Phép do phai dugc tién hanh trong thoi gian khong nho hon 5 phit. S6 luong
sai khdc tuong doi tir chudi tin hiéu diéu khién CS1/CS2 khong dugc vuot qua: 12%.
5.7. Chong nhiéu xuyén diéu ché
5.7.1. Pinh nghia

Chong nhiéu xuyén di€u ché 1a kha nang thu tin hiéu mong muén khi cé mat
hai tin hiéu khong mong mu6n ngoai bang thong cua may thu.

5.7.2. Phuong phap do

+ Thiét bi duoc dat & ch€ d0 ARQ lam tram thu thong tin (IRS). Ba tin hi¢u
dugc dua dén may thu theo nhu muc 3.9.2.

+ Mot tin hiéu do kiém RF véi mic 20 dBuV gém tin hiéu do kiém 1 dugc
dung lam tin hiéu mong muon;

+ Hai tin hiéu khong mong muén déu khong di€u ché va ¢6 mic 85 dBuV:

» Mot tin hiéu tan s6 khac biét véi tin s6 danh dinh cta tin hiéu mong
muon khoang 30 kHz;

» Tin hiéu con lai dugc di€u chinh tin s6 xung quanh gia tri sai 1éch 60 kHz
so v6i tan so tin hiéu mong mudn dé dat dugc anh hudng 16n nhat.

+ Viéc ghi nhan khoi thong tin sai duge xdc dinh bang cidch dém s6 luong sai
khac tir chudi tin hiéu diéu khién CS1/CS2.
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5.7.3. Yéu cdu
Phép do phai dugc tién hanh trong thoi gian khong nho hon 5 phit. S6 luong
sai khdc tuong doi tir chudi tin hiéu diéu khién CS1/CS2 khong dugc vuot qua: 12%.

5.8. Loi do rung
5.8.1. Pinh nghia

Lbi do rung la kha nang van hanh chinh xac cua thiét bi khi chiu mot luong
rung co hoc xac dinh.
5.8.2. Phuong phap do

+ Mot tin hiéu RF gom tin hiéu do kiém 1 dugc dua vao may thu theo nhu
muc 3.9.2;

+ Tén s6 cua tin hiéu do kiém RF Ia tin s6 duoc 4n dinh;

+ Thiét bi duoc gan chat vao thiét bi rung chuin nhu duoc mo ta trong phan do
kiém moi trudong ctia phu luc VI, Khuyén nghi T/R 34-01 [7] ctia CEPT;

+ M4y thu dugc bat 1én va sau thoi gian lam néng theo nhu muc 2.6, mot tin
hiéu do ki€ém RF & mic 20 dBuV duoc dua dén dau vao.

+ O ché do ARQ, thiét bi dugc dat & trang thai thu thong tin (IRS) va viéc ghi
nhan khdi thong tin sai duoc xdc dinh bang cidch dé€m s6 lugng sai 1éch tir tin hiéu
diéu khién CS1/CS2.

5.8.3. Yéu cau

Phép do phai dugc tién hanh trong thoi gian khong nho hon 5 phiit. S6 luong
sai khéc twong doi tir chudi tin hiéu diéu khién CS1/CS2 khong dugc vuot qua: 12%.
5.9. Bdo vé mach ddu vao

+ Mady thu phai khong hong khi ¢6 mot tin hiéu khong diéu ché véi miic hiéu
dung 30 V dugc dua dén dau vao cua n6 theo muc 3.8.1 trong thoi gian 15 phiit, &

bat ky tan sO nao trong khoang 100 kHz dén 28 MHz. Sau d6, may thu phai van
hanh binh thuong;

+ D€ bao vé tranh hong héc do dién 4p tinh xuét hién & diém két n6i anten véi
may thu, can phai c6 mot duong DC tir dau cuodi cuia anten dé€n vo khung c6 dién trd
khong qua 100 kQ2 .
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6. Modem radiotelex - Phan diéu ché: Cac yéu cau ky thuat va van hanh

6.1. Tong quan

Toc do diéu ché cla tin hiéu ddu ra 1a 100 baud. Déng hé diéu khién toc do
di€u ché cua thiét bi phai ¢6 do chinh xac 30 ppm hoac hon.

Thiét bi phai ¢6 kha nang tu dong ngiing phat doi v6i may phat két hop trong
vong 1 phut, khi tin hi¢u “B” hodc “Y”” dang dugc tao ra.

D6i v6i muc dich do kiém hop chuén loai va bao dudng, thi€t bi phai cé nhiing
kha nang khong cho phép truy cap mdy dé:

+ Téch roi dung cu;

+ Tao ra tin hiéu “B” hodc “Y” lién tuc.

6.2. Tin hiéu dau ra
Thiét bi phai c6 it nhat mot trong hai dau ra sau:
+ D4u ra s6 nhi phan ding trong t6 hop v6i cdc mdy phat F1B;

+ Pau ra audio.

6.3. Ddu ra so nhi phdan

Pau ra s6 dang nhi phan phai tuan theo Khuyén nghi V.10 va V.24 hoac V.28
va V.24 cta CCITT.

6.4. Pdu ra audio

6.4.1. Tong quan

Khi c6 dau ra audio, né phai duoc cach li v6i dit va mic dién ap dau ra trung
binh binh phuong ctia né do trén dién trd 600 Q phai diéu chinh dugc tir 0,24
dén 2,44 V.

Miic ddu ra téng cua hai tone khong duogc bién thién qué 0,5 dB trong khi phat
mot khoi thong tin hodc tin hiéu diéu khién va chénh léch giita hai tone khong vuot
qua 0,5 dB.

Pau ra audio c6 khoang dich tan 170 Hz, tan s6 trung tam 1.700 Hz, tan so
thdp 1.615 Hz la tin hiéu “Y” (MARK) va tan so cao 1.785 Hz tin hiéu “B”
(SPACE).

Chuyén mach lién két pha gitta "MARK" va "SPACE" thudong duoc st dung
dé tiét kiém bang thong va han ché méo ki tu.
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6.4.2. Sai so'tan sé

6.4.2.1 Dinh nghia

Sai s0 tan s6 la sai 1éch gitta tan s6 do duoc va tan s6 danh dinh.
6.4.2.2 Phuong phap do

+ Do céc tan s6 tuong tng vdi cac trang thai B va Y ¢ dau ra cua thiét bi.

Phép do duoc thuc hién & ca diéu kién thuong va di€u kién t6i han (muc 3.4.1
va 3.5.2).
6.4.2.3 Yéu cau

Sai s0 tan s6 nam trong khoang: + 0,5 Hz
6.4.3. Tin hiéu tap tai dau ra thiét bi
6.4.3.1 Dinh nghia

Tin hiéu tap Ia tin hiéu & cdc tAn s6 ndm ngoai bang thong can thiét. Mdc cla
tin hiéu c6 thé gidm ma khong anh hudng dén viéc truyén thong tin tuong ung. Tin
hiéu nay gom cdc thanh phan hai, tin hiéu ki sinh, san phdm xuyén diéu ché nhung
khong bao gém tin hiéu ngoai bang.
6.4.3.2 Phuong phap do

+ Pau ra thiét bi dugc noi véi tai thuan tréd 600 Q;

+ Thiét bi dat & ché do tao cac khoi thong tin;

+ Do mic tin hiéu tap tai dau ra thiét bi.
6.4.3.3 Yéu cau

Céac thanh phan phd cta tin hiéu tap khong dugce vuot qua muc cho trén dé thi
hinh 1, & d6 0 dB tuong (ing v6i mic ra rms cua tin hiéu diéu ché.
6.4.4. Du diéu ché'tan so
6.4.4.1 Dinh nghia

Du diéu ché tan so 1a ti s6 theo dB giita cong suat nhiéu trong qua trinh phat
xa lién tuc cua tin hiéu B hay Y (tin hiéu s6 2) vGi cong suat dau ra khi phat xa
tin hiéu do kiém thi ba.
6.4.4.2 Phuong phap do

+ Thiét bi dugc thiét 1ap & ch€ do dung FEC va phat tuan tu cac tin hiéu do
kiém thi ba va thit hai;

+ DAu ra thiét bi sé duoc noi dén bo giai diéu ché€ FM tuyén tinh;

34



TGN 68 - 204: 2001

+ Dau ra bo giai diéu ché€ duge dua qua bo loc thong thip ¢ tan so cit 1 kHz
va do doc 24 dB/octave;

+ Xac dinh ti s6 gitta hai mdc tin hiéu r.m.s dau ra;

+ Dién 4p mot chiéu tao ra bdi di tAn hodc bdi tin hiéu do kiém tiéu chuan thit
hai phai duoc triét bang thiét bi phdi hop xoay chiéu sao cho dién 4p nay khong anh
huong dén két qua do.
6.4.4.3 Yéu cau

Du diéu ch€ tan s6 khong duoc vuot qua: -36 dB.

6.4.5. Thoti gian qua do tang (dang ki ty)
6.4.5.1 Dinh nghia

Thoi gian qué do tang la thoi gian gitra:

a) Thoi di€ém bat ddu cia mot khoi thong tin va thoi diém khi mitc dién 4p dau
ra b0 ma hoa dat mdc thdp hon muc dién ap rms cua khoi thong tin d6 1a 2 dB;

b) Thoi diém bat ddu tin hiéu diéu khién va thoi di€ém khi dién 4p ra bo ma
hoa dat mitc thdp hon muc dién 4p rms cta tin hiéu diéu khién do 1a 2 dB.
6.4.5.2 Phuong phap do

Khi hoat dong & ché do ARQ, thiét bi phai dat tuan tu nhu:

a) Tram phét thong tin (A. Information Sending Station (ISS)) dung tin hi¢u do
kiém tht ba;

b) Mot tram thu thong tin (A. Information Receiving Station (IRS)).

Po thoi gian qua do tang tai dau ra cia may phat.
6.4.5.3 Yéu cau

Thoi gian quéa do tang phai nho hon: 1,6 ms.

6.4.6. Thoi gian qud d¢ giam
6.4.6.1 Dinh nghia

Thoi gian qua do giam 1a thoi gian gitta:

a) Thoi di€ém két thic khoi thong tin va thoi diém khi mic dién dp dau ra bo
ma hoa dat mic thap hon mic dién 4p rms ctia khoi thong tin d6 1a 20 dB;

b) Thoi diém két thic tin hiéu diéu khién va thoi diém khi dién dp ra bo ma
hoa dat mitc thdp hon muc dién 4p rms ctia tin hiéu diéu khién do 1a 20 dB.
6.4.6.2 Phuong phap do

Khi hoat dong & ché do ARQ, thiét bi phai duoc dat tuan tu nhu:

a) Tram phét thong tin (A. Information Sending Station (ISS)) dung tin hi¢u do
kiém tht ba;

b) Mot tram thu thong tin (A. Information Receiving Station (IRS)).
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6.4.6.3 Yéu cau

Thoi gian qua do giam phai nho hon: 1,6 ms.
6.4.7. Kich hoat mdy phdt két hop

Mot thiét bi m& mdy phat truée khi bit dau tién dugc truyén phai dugc sian
sang. Thiét bi nay c6 thé dugc dung két hop véi thiét bi kich hoat hodc tit mot mdy
thu két hop (muc 7.4).

Thoi gian gifta viéc kich hoat mdy phét va thoi diém bat dau cua bit ddu tién
duoc diéu chinh lién tuc hodc theo budc (nho hon 1,5 ms) tir 0 dén 100 ms.

7. Modem Radiotelex - Phan giai diéu ché: Cac yéu cau ki thuat va van hanh

7.1. Tin hiéu vao
Thiét bi phai c6 dau vao audio c6 kha nang st dung tin hiéu:
+ Tan so: 1.700 + 85 Hz;
Tan s6 1.615 Hz tng véi tin hiéu “Y” (MARK)
Tan s6 1.785 Hz tng véi tin hiéu “B” (SPACE)
+ Dién ap: 0,775 V £ 10 dB
+ Tré khang vao: 600 Q, thuan trd.

7.2. D6 nhay cuéc goi
7.2.1. Dinh nghia
Do nhay cudc goi clia bd giai ma la muc tin hiéu vao sao cho s6 lan lap lai cac
khoi thong tin khong vuot qua mot gia tri xac dinh.
7.2.2. Phuong phap do

+ Tin hiéu do kiém thtt nhat ¢6 miic hiéu dung 0,24 V rms, tan s6 1.700 Hz
dua t61 may thu nhu muc 3.10.2;

+ Khi hoat dong & ché€ do ARQ, thiét bi duoc st dung nhu IRS;
+ Dém s6 luong sai khac tir chubi tin hiéu diéu khién CS1/CS2;
+ Do kiém tuong tu dugc thuc hién véi céc tan s6 1700 Hz + 20 Hz;

Phép do thuc hién ca trong di€u kién thudng va diéu kién t6i han (muc 3.4.1
va 3.5.2)

7.2.3. Yéu cdu
Trong vong 5 phiit, khoi thong tin khong dugc 1ap lai qua: 1 lan.
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7.3. Ddi dong
7.3.1. Dinh nghia

Dai dong cta thi€t bi 1a dai tin hiéu dau vao tir mic thap nhit dén miic cao
nhat sao cho s6 1an lap lai khoi thong tin khong duoc vuot qua mot gia tri xac dinh.
7.3.2. Phuong phap do

+ St dung thiét bi nhu IRS & ché do ARQ;

+ Ding tin hiéu do kiém thit nhat, miic thay déi trong khoang 0,775 V £ 10 dB
theo dang hinh sin véi tan so tir 0,5 dén 1 Hz;

+ Dém s6 luong sai khac tir chubi tin hiéu diéu khién CS1/CS2.

7.3.3. Yéu cdau
Trong vong 5 phiit, khoi thong tin khong dugc 1ap lai qua: 1 lan.

7.4. Kich hoat hay tat mady thu két hop
Phéi c6 thiét bi dé ngét tieng may thu két hop. Thiét bi nay c6 thé két hop véi
thiét bi kich hoat hodc tat may phat két hop (muc 6.5).
Thoi gian giita thoi diém két thiic bit thong tin cudi cung ctia may phat két
hop va thoi diém kich hoat lai tai mdy thu khong dugc 16n hon 12 ms.
8. May phat RF sui dung két hop v6i modem radiotelex: Yéu cau ky thuat va
van hanh

8.1. Tan 56 va loai phdt xa

May phat c6 thé hoat dong trén cdc tin s sir dung cho thong tin hang hai nhu
& trong cac dai sau:

+ T 415 kHz dén 526,5 kHz;

+ Tu 1.605 kHz dén 4,0 MHz;

+ Tt 1.605 kHz dén 28 MHz.

Khi c6 thé dp dung duoc nhiing tdn s6 sau phai sdn sang d6i vdi nha khai thac:
2174,5 kHz, 4.177,5 kHz, 6.268 kHz, 8.376,5 kHz, 12.520 kHz va 16.695 kHz.

Céc tan so radiotelex duoc biéu dién dudi dang tin s6 trung tam (F1B). Néu
tin hiéu radiotelex dugc sinh ra & ch€ do J2B, tan s6 cua song mang bi triét duoc
diéu chinh sao cho tin hiéu radiotelex c¢6 tan s6 ndm trong cac tan s6 da ndi trén.
Tan so phat dugc ghi rd rang trén bang diéu khién thiét bi.

Mady phét str dung loai phét F1B (thong tin s6 di€u tan, khong cin séng mang
phu) hodc J2B (thong tin s6 di€u ché€ don bién, st dung séng mang phu véi séng
mang bi triét xuéng mdc nho hon 40 dB so véi mic cong suat dinh).
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Khi tin hiéu radiotelex chuyén sang tin s trung tam (F1B), loai phat xa F1B
hay J2B s€ duoc tu dong lua chon.

Chuyén déi tan s6 tai mdy phat dugc thuc hién cang nhanh cang t6t va khong
dugc vuot qua 15 s. V6i hoat dong & dai tan tie 415 kHz dén 526,5 kHz, khoang
thoi gian chuyén d6i khong vuot qud 25 s.

boi v6i may phat F1B, do dich tan 1a 170 Hz. Tan s6 cao (1.785 kHz) 1a tin
hiéu B (SPACE) va tan so thap (1.615 kHz) 1a tin hiéu Y (MARK).

Phan tir B 12 gia tri 0 va phdn tir Y 1a gid tri 1 trong biéu dién nhi phan.

C6 thé dong m& mdy phét tir modem radiotelex.

8.2. Cong sudt RF ddu ra
8.2.1. Dinh nghia

Cong suat RF dau ra la cong sudt trung binh dua tr may phat dén anten gia.
Cong sudt nay dugc do trong khoang thoi gian ¢6 mot tin hiéu do kiém dugc dua
dén dau vao may phat.

8.2.2. Phuong phdp do

+ May phat néi tGi anten gia c6 cac dac tinh & muc 3.9.1;

+ Tin hiéu do kiém thit nam dugc sir dung dé diéu ché tai mdy phat. Mic tin
hiéu vao duoc tang 1én cho dén khi cong suit RF dau ra dat mudc gia tri cuc dai.
Mitc nay chinh la cong sudt RF dau ra.

Do kiém duoc thuc hién & diéu kién thudng va diéu kién t6i han (muc 3.4.1
va 3.5.2).

8.2.3. Yéu cau

Cong suat RF dau ra phai:

+ Vi bang tan tir 415 kHz dén 526,5 kHz khong nho hon: 60 W;

+ Vi bang tan tir 1,6 MHz dén 4 MHz: tit 60 W dén 400 W;

+ Vi bang tan tir 4 MHz dén 28 MHz: tir 60 W dén 1.500 W.

8.3. P6 on dinh cong sudt RF ddu ra
8.3.1. Dinh nghia

Do 6n dinh cong suit RF ddu ra 1a mot ham bién do6i ciia cong suat RF diu ra
may phat trong mot khoang thoi gian xac dinh.
8.3.2. Phuong phdp do

+ May phat dugc noi véi anten gia c6 cac dac tinh & muc 3.9.1;

+ Do do 6n dinh cong suat RF dau ra khi kich thich may phat bing tin hiéu do
ki€m thi tu.
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Do kiém duoc thuc hién & diéu kién thudng va diéu kién t6i han (muc 3.4.1
va 3.5.2).
8.3.3. Yéu cau

Do bién doi so v6i cong suat trung binh cua cong sudt RF dau ra trong thoi
khoang ctia mot khoi thong tin khong vuot qua: + 2 dB.

8.4. Cong sudt tap am RF du dau ra
8.4.1. Dinh nghia

Cong suét tap am RF du dau ra cia may phat 1a mdc cong suat dau ra RF khi
may phat khong bi khod. Cong suat nay dugc do trén cic tan s6 radiotelex thu
két hop.

8.4.2. Phuong phdp do

+ Chuyén mdy phat vé céc tan s6 duoc 4n dinh trong muc 4.2. C4c tan s6 lua
chon s€ duoc ghi lai trong bao cdo két qua;

+ May phat n6i v6i anten gia cé cac dac tinh 6 muc 3.9.1;

+ M4y phat str dung tin hiéu do kiém thit nam. Diéu chinh may phét dén muc
cong suat cuc dai nhu 6 muc 8.2;

+ Sir dung mot dau vao khoa tir khoi ARQ dé tat mdy phat;

+ Trong phép do, c6 thé st dung thém mot bo suy hao chuyén mach duoc
hodc mot anten chuyén ti€p. Cac phin nay tao nén mot thanh phan tiéu chuin ctia
viéc lap dat radiotelex trén tau;

+ Cac yéu cau tuong tu nhu trén cling duoc ap dung cho mdy phat trong
khoang thoi gian khi thoi gian khod trudc vuot qua thoi gian tré cuc bo cua thiét bi
(xem muc 10.4).

8.4.3. Yéu cau

Trong vong 12 ms ké tir khi may phdt dugc tat, cong sudt RF ddu ra dua dén
anten gia phai giam tGi muc -150 dB so v6i miic da do duge 6 muc 8.2 hoac -93 dBm
doi véi bat ctit miic cong sudt nao cao hon.

8.5. Chinh anten

Mady ph4t va anten cua thi€t bi phai c6 kha nang chinh séng dé chuyén sang
tan so thich hop trong dai bang hoat dong.

Néu qua trinh chinh séng nhu trén duogc thuc hién tu dong, thoi gian chinh
song khong dugc vuot qua thoi khoang dugc chi ra & muc 8.1.
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8.6. Bdo vé mdy phdt

Khi sir dung tin hiéu do kiém thtt nim hoat dong ¢ muc cong suat cao nhat,
mdy phat khong dugc hong héc néu diu ra anten bi ngdn mach hay hd mach trong
khoang thoi gian it nhat 1a 5 phit. Sau d6, mdy phat lai c6 thé hoat dong binh
thuong & moi ché do.

8.7. Vdn hanh lién tuc
8.7.1. Dinh nghia

Van hanh lién tuc cia mdy phat 1a qué trinh van hanh khong ngit quing tai
muc cong sudt RF dau ra cuc dai trong su6t thoi gian xur 1f luu lugng thong tin.
8.7.2. Phuong phdp do

+ May phat n6i vé6i anten gia cé cac dac tinh 6 muc 3.9.1;

+ Diéu chinh mdy phét hoat dong v6i cong suat RF diu ra cuc dai sir dung tin
hiéu do kiém thit nam;

+ Truyén thong tin lién tuc trong 15 phuit.

Do kiém thuc hién & diéu kién thudong va diéu kién t6i han (muc 3.4.1 va 3.5.2).
8.7.3. Yéu cau

Bién ddi gid tri trung binh cua cong suat ddu ra phai thoa man cic yéu ciu
trong muc 8.2 va khong vuot qua: 3 dB.

8.8. Cdc phdt xa khong mong muon
8.8.1. Dinh nghia

Phat xa khong mong muon (A. Unwanted Emission) bao gom phat xa tap
(A. Spurious Emission) va phat xa ngoai bang (A. Out of Band Emission).

+ Phat xa tap: phét xa & cdc tdn s6 ndm ngoai bang thong can thiét. Miic cla
phat xa c6 thé giam ma khong anh hudng dén viéc truyén thong tin twong tng. Phat
xa ndy gom phdt xa hai, phat xa ki sinh, thanh phin xuyén diéu ché va san pham
déi tan nhung khong bao gém phét xa ngoai bang

+ Phat xa ngoai bang: phat xa & cdc tan so trung gian lan can bang thong can
thiét va sinh ra boi qua trinh di€u ché tin hiéu.

8.8.2. Phuong phdp do

+ Phat xa khong mong muon dugc do ¢ dau ra ctia may phat;

+ May phat n6i v6i anten gia cé cac dac tinh 6 muc 3.9.1;

+ Diéu chinh mdy phdt dé c6 cong suat RF dau ra cuc dai;

+ Tin hiéu do kiém thit sdu dung dé diéu ché may phat;

+ Do & cdc tan so trong dai tan tir 9 kHz dén 2 GHz;

+ Phat xa khong mong muon dugc do & dau ra cia may phat.
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8.8.3. Yéu cau

Phét xa khong mong mudn phai & mic nam duéi do thi ¢ hinh 2, 6 d6 0 dB
tuong ting véi muc cong sudt trung binh trong dai thong can thiét.
8.9. Du diéu ché tan so
8.9.1. Dinh nghia

Du diéu ché€ tan s6 cua may phat 1a ti s6 theo dB giita cdc mic tin hiéu giai
diéu ché khi céc tin hiéu do ki€m s& 5 va s6 6 duogc phat lién tuc va miic tin hiéu
RF giai diéu ché.
8.9.2. Phuong phdp do

+ May phat n6i anten gia c6 cac dac tinh 6 muc 3.9.1;

+ Diéu chinh mdy phét tG6i mic cong suét cao nhit;

+ Sir dung lién ti€p hai tin hiéu do ki€ém thit nam va thit sdu dé diéu ché;

+ Noi bo giai diéu ché FM tuyén tinh v6i ddu ra may phat qua mot bo suy hao
thich hop;

+ Dau ra bo giai diéu ché€ ndi vdi bo loc thong thap ¢6 tan s6 cat 1 kHz va do
doc 12 dB/octave;

+ Do muc dién 4p rms sau bo loc.
8.9.3. Yéu cau

Du diéu ché tin s6 khong nho hon: -26 dB.

8.10. Piéu ché'tin s do rung
8.10.1. Dinh nghia

Diéu ché tin s6 do rung 1a su sai khac tdn s6 d4u ra khi thiét bi dugc rung véi
tan sO va bién do xac dinh.
8.10.2. Phuong phdp do

+ M4y phat dugc gan trén thiét bi rung chuén (theo bang rung mo ta & chi tiéu
moi truong thir nghiém, Annex VI cia CEPT Rec. T/R 34-01 [3]);

+ May phat n6i anten gia c6 cac dac tinh 6 muc 3.9.1;

+ Bat may phat, dua tin hiéu do kiém thit nam dén dau vao;

+ Cong suit RF dau ra dugc di€u chinh vé thap hon 10 dB so véi mitc duoc do
& muc 8.2;

+ Do d6 léch tan so6 cua tin hiéu dau ra.
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8.10.3. Yéu cau

Do léch tan s6 do rung khong duge vuot qua: 5 Hz.
8.11. Sai so'tan so

8.11.1. Dinh nghia

Sai s0 tan s6 la sai 1éch gitta tan s6 do duoc va tan s6 danh dinh.
8.11.2. Phuong phdp do

+ May phat n6i v6i anten gia cé cac dac tinh 6 muc 3.9.1;

+ Diéu chinh tdn s6 may phat & bang cao nhit c6 thé trong cdc bang tan s6
danh cho radiotelex;

+ Dung tin hiéu do kiém thi 7;

+ Lam giam cong suét dau ra 3 dB so véi cong suét cuc dai nhu dugce xac dinh
trong muc 4.3;

+ Do kiém thuc hién doi véi ca trang thdi B va trang thdi Y bing cach sir dung
chuyén mach dé chuyén do6i giita hai trang thdi nay trong khoang thoi gian
thich hop;

+ Xac dinh tan so tin hiéu dau ra;

Do kiém dugc thuc hién & ca diéu kién thudng va diéu kién t6i han (muc 3.4.1
va 3.5.2). Nhiét do duoc thay doéi tuyén tinh theo thdi gian tir mitc thdp nhat dén
miic cao nhat trong diéu kién do ki€m t6i han va nguoc lai véi chu ki thay déi 1a
16 gio.

8.11.3. Yéu cdu

Sai s0 tan s6 nam trong khoang: + 10 Hz.

8.12. Thoi gian qua do tang
8.12.1. Dinh nghia

Thoi gian qud do tang 12 thoi gian gitta thoi diém béat ddu khoi thong tin va
thoi di€ém cong suat ra dat mic thap hon so véi cong suét trung binh 1a 2 dB.

Thoi diém bat dau cua khoi thong tin hay tin hiéu diéu khién 1a thoi diém xuat
hién bat ddu cta ki tu.
8.12.2. Phuong phdp do

+ May phat n6i anten gia c6 cac dac tinh 6 muc 3.9.1;

+ St dung tin hiéu do kiém thu 4;
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+ Diéu chinh mdy phéit dén mic cong suat ra cuc dai;

+ Do thoi gian qua do tang ¢ dau ra may phat.
8.12.3. Yéu cdu

Thoi gian qua do tang phai nho hon: 2 ms.
8.13. Thoi gian qud do gidm
8.13.1. Dinh nghia

Thoi gian qua do giam 1a thoi gian gifta thoi diém két thic khoi thong tin va
thoi diém cong suét ra clia mdy phat dat mitc thap hon so véi cong suét trung binh
la 20 dB.

Thoi diém két thic khoi thong tin hay tin hiéu diéu khién 1a thoi diém bit cudi
cung cua ki tu cu6i cung két thic.
8.13.2. Phuong phdp do

+ May phat n6i anten gia c6 cac dac tinh 6 muc 3.9.1;

+ St dung tin hiéu do kiém thu 4;

+ Diéu chinh mdy phéat dén mic cong suat ra cuc dai;

+ Do thoi gian qua do giam & dau ra may phat.
8.13.3. Yéu cdu

Thoi gian qua do giam phai nho hon: 2 ms.
8.14. Tin hiéu dau vao

May phat phai c6 mot trong cac dau vao sau day:

a) Dau vao nhi phan, 6 d6 "0" tuong Gng vai trang thai B va "1" tuong tng véi
trang thai Y;

b) Dau vao audio véi dai tan s6 1a 1.700 £ 85 Hz véi tan s6 can dudi la trang
thai Y va tan so can trén la trang thai B.
8.15. Miic dau vao

+ Néu st dung dau vao nhi phan, mic dau vao phai thod man Khuyén nghi
V.10 [4] va V.24 [5] hay V.28 [6] va V.24 [5] cua CCITT.

+ Néu st dung dau vao audio, cac dau vao phai cach li v6i dat, trd khang vao

600 Q va ¢6 kha nang thu dugc miic rms vao bang 0 dBm.
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9. May thu RF sit dung két hop véi modem radiotelex: Yéu cau ky thuat va
van hanh

9.1. M6 td chung

Mady thu c6 kha nang thu tin hiéu F1B vé6i do dich tan 170 Hz va téc do diéu
ché& 100 baud.
9.2. Tan so va loai phdt xa

May thu c6 thé hoat dong trén cac tan so st dung cho thong tin luu dong hang
hai nhu & cac dai sau:

+ T 415 kHz dén 526,5 kHz;

+ Tu 1.605 kHz dén 4,0 MHz;

+ Tt 1.605 kHz dén 28 MHz.

Khi c6 thé d4p dung dugc nhing tin so sau phai sdn sang doi v6i nha khai thac:
2.174,5 kHz, 4.177,5 kHz, 6.268 kHz, 8.376,5 kHz, 12.520 kHz va 16.695 kHz.

Céc tan s0 radiotelex duoc biéu dién dudi dang tan so trung tam (F1B). Tan s6
mdy thu duoc Iya chon phai dugc chi thi 16 rang trén bang diéu khién thiét bi.

May thu c6 thé thu tin hiéu cta hai loai phit xa F1B va J2B.

Néu c6 nhiéu loai phat xa duoc chon, timg loai phdt xa s&€ dugc ngudi van
hanh truy cap truc tiép.

Chuyén d6i tan s6 tai may thu duoc thuc hién cang nhanh cang tot va khong
duoc vuot qua: 15 s.
9.3. Phuong phdp chinh song

May thu c6 kha nang chinh & nhiing tan s6 duogc an dinh trong mot dai tan so
xéc dinh bang mot trong cdc phuong phép sau:

+ Chinh s6ng lién tuc;

+ Chinh séng timg budc bing bo tong hop tin s6 v6i budc nhay tan khong 16n
hon 100 Hz.
9.4. Péi tan

Dé giit dugc cuc tinh cia "MARK" va "SPACE", tan s6 cua tin hiéu ddu vao
mady thu phai thay doi va tan s6 dau ra ciing duoc thay déi tuong tu.

Dé ¢6 thé str dung thiét bi NBDP da ¢ sdn véi tdn s6 ddu vao danh dinh
1.500 Hz, may thu phai ¢6 kha nang thay doi tin s6 ddu ra thanh 1.500 Hz.
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9.5. Piéu ché tan so do rung

9.5.1. Dinh nghia
Xem 8.10.1

9.5.2. Phuong phdp do

+ M4y thu dugc gén trén thiét bi tao rung chuén (theo bang rung mo ta & chi
tiéu thir nghiém moi truong, Phu luc VI ctia Khuyén nghi CEPT. T/R 34-01 [3]);

+ Bat may thu. Sau qua trinh sdy nhu & muc 2.6, dua tin hiéu thir nghiém RF
chua di€u ché vao mdy thu véi mic 20 dBuV;

+ M4y thu duoc diéu chinh c¢6 cong sudt tieu chudn tai tin s6 1.700 Hz
(muc 9.10);

+ Do d6 léch tan so6 cua tin hiéu dau ra.
9.5.3. Yéu cau

Do 1éch tan s6 nam trong khoang: + 5 Hz.
9.6. D6 nhay khd dung cuc dai
9.6.1. Dinh nghia

Do nhay kha dung cuc dai 12 stic dién dong cuc tiéu cia mot tin hiéu ddu vao
da di€u ché sao cho & gid tri xac dinh cta ti s6 (S+N+D) trén (N+D) sinh ra miic tin
hiéu d4u ra khong nho hon miic yéu cau t6i thiéu ¢ muc (9.10.3).
9.6.2. Phuong phdp do

+ Do kiém dugc thuc hién tai tAn s6 ndm trong dai thong ciia mdy thu;

+ Tin hiéu do kiém dua dén d4u vao may thu khong dugc diéu ché va chinh
dén tan s6 may thu su dung;

+ V6i méi lan do, tin hiéu do kiém & dau vao duoc diéu chinh sao cho ti s6
(S+N+ D)/(N+D) tai dau ra mdy thu 1a 20 dB;

+ Miic tin hiéu dau vao la do nhay kha dung cuc dai.
9.6.3. Yéu cau
+ Khi tré khang nguon tin hiéu 1a 50 Q2, do nhay kha dung cuc dai:
» Vi tan so trén 4 MHz bang: 5 dBuV;
» Vi tan s6 dudi 4 MHz bang: 10 dBuV;
+ Néu str dung nguon tin hiéu do ki€ém trd khang 10 Q, dung khing 250 pF
cho may thu trong dai tan tir 1.605 kHz dén 4.000 kHz, d6 nhay kha dung cuc dai
bang: 20 dBuV.
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9.7. D6 chon loc kénh lan cdn

9.7.1. Dinh nghia

Do lua chon kénh lan can 1a kha nang may thu c6 thé phan biét gifta tin hiéu
mong mudn va tin hiéu khong mong muon (tan s6 ngoai bang thong can thiét) tac
dong dong thoi.

Trong chi tiéu ki thuat nay, do lua chon kénh 1an cén la ti s6 giita mic cong
sudt tin hiéu khong mong muon trén mic tin hiéu mong mudn khi ti s6 (S+N+D)/N
hay (S+N+D)/(N+D) giam tir 20 dB xudng 14 dB.

9.7.2. Phuong phdp do

+ Tin hiéu mong muén khong dugc di€u ché va diéu chinh vé tan s6 va mic
sao cho tin hiéu dau ra c6 tan s6 1700 Hz va ti s6 (S+N+D)/(N+D) bang 20 dB;

+ Tin hiéu khong mong muén khong di€u ché c¢6 tn sd bang tin s6 mong
muén + 500 Hz va dugc diéu chinh sao cho ti s6 (S+N+D)/(N+D) hay (S+N+D)/N
giam dén 14 dB;

9.7.3. Yéu cau

Ti s0 gitta muc tin hiéu khong mong muoén va tin hiéu mong muén khong

dugce nho hon: 40 dB.

9.8. Po kiém do lua chon bdi hai tin hiéu
9.8.1. Nghet

Nghet 12 su bién d6i (giam xudng) clia cong sudt ddu ra tin hiéu mong muén
ctia may thu do tin hiéu khong mong muon & tan s6 khac.
9.8.2. Phuong phdp do

Do ki€ém thuc hién bing cach sir dung déng thoi hai tin hiéu do kiém. Mot tin
hiéu Ia tin hiéu mong muon va tin hiéu con lai la tin hiéu khong mong muon:

+ Miic tin hiéu mong mudn dit bang 60 dBuV hoic mitc do nhay kha dung
cuc dai ctia may thu;

+ Tin hiéu do kiém mong muén khong duoc diéu ché va dugc chinh vé tan so
yéu cau;

+ Tin hiéu khong mong mudén c¢6 tan s6 trén hay dudi tan s6 mong muon la
20 kHz;

+ Diéu chinh muc tin hiéu khong mong muén cho dén khi mic tin hiéu dau ra
thay doi 3 dB. Khi d6, mic ddu vao cua tin hiéu khong mong muén goi la
muc nghet;
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9.8.3. Yéu cau

+ V6i mic tin hiéu mong muén dau vao la 60 dBuF (e.m.f), mitc cong suat tin
hiéu khong mong muén khong duge nho hon: 100 dBuV (e.m.f);

+ V6i mic tin hiéu mong mudn dau vao biang do nhay kha dung cuc dai, mic
tin hiéu khong mong muon 16n hon do nhay kha dung cuc dai it nhat 1a: 65 dB.
9.8.4. Piéu ché chéo (A. Cross Modulation)

Diéu ché chéo 1a su chuyén diéu ché tir mot tin hiéu diéu ché bién do khong
mong muon v4i tan s6 khac sang tin hiéu mong muon.

9.8.5. Phuong phdp do

+ Hai tin hiéu dugc dua dong thoi dén dau vao mdy thu. Mot tin hiéu la tin
hiéu mong muén cé dang tin hiéu do kiém nhu & muc 4.2, miic dién dong 1a 60
dBuV, tin hiéu con lai 1a tin hiéu khong mong mudn c¢6 tan s6 cao hon tan so tin
hiéu mong muén 1a 20 kHz, duoc diéu ché véi do sau 1a 30%, tan s6 400 Hz. Tin
hiéu dau ra & trong khoang 0,775 V £ 3 dB nhu trong muc 9.10;

+ Tang miic tin hiéu khong mong mudn cho dén khi tong cong sudt khong
mong mudn tai diu ra mdy thu gay ra bdi xuyén di€u ché€ thap hon 30 dB so véi
cong suat diu ra tieu chuan. Miic tin hiéu vao khong mong muén khi d6 1a mic
xuyén di€u ché;

+ Khi thuc hién do kiém, can chi ¥ sao cho cdc thanh phdn méo khong anh
huong dén két qua do.

9.8.6. Yéu cau
Miic vao tin hiéu khong mong mudn khong nho hon: 94 dBuV (e.m.f).

9.8.7. Tron tuong ho

Tron tuong hé 1a su chuyén tir bién nhiéu cua bo dao dong nodi cua mdy thu
dén tin hiéu mong muon.
9.8.8. Phuong phdp do

¢ Do kiém thuc hién v6i hai tin hiéu déng thoi, mot 1a tin hiéu mong muén va
tin hiéu con lai 1a khong mong mudn, ca hai tin hiéu déu khong diéu ché;

¢ Tin hiéu do kiém mong muoén dugc dua vé tidn s6 qui dinh va mic 1a
60 dBuV (e.m.f).

¢ Tin hiéu d4u ra mdy thu do tin hiéu mong mudn gay ra bang 1.700 Hz sé&

dugc dua dén bo loc thong thap ¢6 tin s6 cat khong nhd hon 2.200 Hz va suy hao
14 dB tai tan s6 3.400 Hz;
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¢ Tin hiéu khong mong mudn c¢6 tan s6 chénh 1éch it nhat 1a 20 kHz so véi
tan s6 tin hiéu mong muon;

¢ Mic tin hiéu khong mong mu6n dau vao duoc diéu chinh sao cho ti s6
(S+N+D)/(N+D) giam xudng mitc 30 dB. Khi d6, mic vao tin hiéu khong mong
muon 1a mdc tron tuong ho.
9.8.9. Yéu cau

Miic vao cua tin hiéu khong mong muon duogc do nhu & 9.8.8 khong nho hon:
100 dBuV (e.m.f).

9.9. Xuyén diéu ché
9.9.1. Dinh nghia

Xuyén diéu ché€ 1a qué trinh tao ra céc tin hiéu khi ¢ it nhat hai tin hiéu
khong mong muén dong thoi duge dua dé€n mot mach phi tuyén.
9.9.2. Phuong phdp do

+ Pua mot tin hiéu 30 dBuV khong di€u ché€ c¢d tdn s6 yéu cau dén diu vao
may thu;

+ Dién 4p ddu ra mdy thu phai tuan theo muc 9.10 va dugc coi 1a dién 4p chudn;

+ Tét tin hiéu mong muon;

+ Dua dong thoi hai tin hiéu khong mong muén khong diéu ché, ¢ mic bang
nhau vao may thu. Hai tin hiéu nay c6 tan s6 chénh léch khoang 30 kHz va 60 kHz
so VGi tan s6 tin hiéu mong muodn, trong d6 tan so cha tin hiéu chénh léch khoang
60 kHz duoc di€u chinh sao cho anh hudng clia n6 gay nén 1a 16n nhat. Khi lua
chon céc tan s6 st dung trong phép do nay, can chi y tranh cac tan s6 gy nén dap
ng tap;

+ Mtic d4u vao cua hai tin hiéu nhiéu bang nhau va dugc diéu chinh cho dén
khi cong suat ddu ra maythu bang cong suat chuin (twong tng véi dién dp chuén);

+ Néu cac dac trung dau vao/ra khong cho phép do miic dau vao mot cach
chinh xac, can dam bao thiét 1ap AGC giong v6i AGC dung khi st dung tin hiéu
mong muon (vi du c6 thé thay thé sir dung dién 4p chuin bing AGC chuén).

9.9.3. Yéu cau

Mic dién dong cua hai tin hiéu nhiéu trong phép do trén khong nho hon:

90 dBuV (e.m.f).
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9.10. Pién dap dau ra duong ddy mady thu
9.10.1. Dinh nghia

bién ap dau ra duong day may thu la dién 4p rms AF c6 dinh tai cudi duong
day dau ra may thu.
9.10.2. Phuong phdp do

+ Mic tin hiéu vao mong muon theo thit tu 1a 60 dBuV (emf) va bang do nhay
kha dung cuc dai ctia mdy thu. Tin hiéu nay khong di€u ché véi tan s6 yéu cdu;

+ Do dién ap dau ra trén trd khang thuan 600 Q.
9.10.3. Yéu cdu

Dién 4p ddu ra am tan nam trong khoang: 0,775 V + 3 dB
9.11. Pdc trung cua AGC (thoi gian tang cuong va thoi gian sut giam)

9.11.1. Dinh nghia

+ Thoi gian tang cudng clia AGC: thoi gian tir thoi diém mdc tin hiéu dau vao
dot ngot tang 1én mot luong xdc dinh dén thoi diém muc tin hiéu dau ra léch khoi
gid tri 6n dinh 1a + 2 dB.

+ Thoi gian sut giam ctia AGC: thoi gian tir thoi diém miic tin hiéu ddu vao
dot ngot giam di mot luong xdc dinh dén thoi diém mic tin hiéu ddu ra léch khoi
gid tri 6n dinh 1a + 2 dB.

9.11.2. Phuong phdp do

+ Pua tin hiéu do ki€ém khong diéu ché c6 tan s6 yéu cdu dén ddu vao mdy thu
qua mot chuyén mach suy hao don budc 30 dB. Tin hiéu am tdn ddu ra duoc quan
sat trén may hién song;

+ Diéu chinh mdc emf cta tin hiéu ddu sao cho ti s6 (S+N+D)/(N+D) hay
(S+N+D)/N bang 20 dB va miic tin hiéu dau ra dugc di€u chinh thap hon miic cong
sudt ddu ra tiéu chuén 1a 10 dB.

+ Diéu khién bo suy hao sao cho tin hiéu ddu vao tang thém 30 dB, do thoi
gian tang cuong cua AGC;

+ Sau d6, diéu khién bo suy hao vé vi tri cii, do thoi gian sut giam ctia AGC.
9.11.3. Yéu cdu

+ Thoi gian tang cuong khong 16n hon: 2 ms;

+ Thoi gian sut gidam nam trong khoang: tir 100 ms dén 200 ms.

+ Neéu tang dot bién dién 4p vao 70 dB, dién ap ddu ra so véi trang thdi 6n
dinh khong dugc vuot qua: 3 dB.
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9.12. Bdo vé mach dau vao
+ Mady thu phai dugc bao vé khong bi hu hong khi moét tin hiéu khong diéu
ché véi dién ap 30 V (rms), tan so bat ki trong khoang tir 100 kHz dén 28 MHz
dugc dua vao trong 15 phit nhu & muc 3.8.1. Khi tin hiéu trén két thic, may thu
phai hoat dong binh thuong trd lai.
+ D€ bao vé mdy thu chong lai anh hudng cua dién 4p tinh dién do d4u noi véi
anten gay ra, anten phai duogc ti€p dat qua tré khang khong vuot qua 100 kQ.
9.13. Loi chinh séng va tréi chinh song
9.13.1. Dinh nghia
+ Li chinh séng: gid tri sai khdc giita tin s6 hién thi trén mdy thu vdi tdn s
tin hiéu dau vao ma may thu dang chinh dén.
+ Troi chinh séng: gid tri thay d6i tin s6 diéu chinh trong mot khoang thoi
gian nao dé6 ma may thu khong diéu chinh theo.
9.13.2. Phutong phdp do 16i chinh séng
+ St dung tin hiéu do kiém khong diéu ché c6 tin s yéu cau véi do chinh xdc
dén 1 Hz, dién ap 60 dBuV dua dén dau vao may thu;
+ Do tan s6 dau ra trong khoang thoi gian thich hop.
Do kiém thuc hién ¢ diéu kién thudong va diéu kién t6i han (muc 3.4.1 va 3.5.2).
9.13.3. Yéu cdu
Sai khéc tin s6 gay ra bdi ca 16i va troi chinh séng khong vuot qué: 10 Hz.
9.14. Triét dap ung tap
9.14.1. Dinh nghia
Triét ddp tng tap 1a kha nang mdy thu c6 thé phan biét dugc tin hiéu mong
muoén vé6i céc tin hiéu khong mong muén & tan s6 khdc nam ngoai bing thong may
thu. Dép tng tap xay ra tai cac tan s6 nhu tan s6 hinh, tan so trung tan, ...
9.14.2. Phuong phdp do
+ May thu dugc van hanh & ché do radiotelex;
+ Stir dung dong thoi hai tin hiéu dua dén mdy thu nhu trong muc 3.8:
» Tin hiéu mong muén Ia tin hiéu RF khong diéu ché dugc chinh dén tan
s0 yéu cdu dé thuc hién radiotelex v6i miic 20 dBuV;
> Tin hiéu khong mong muoén s& khong duoc diéu ché va thay déi tin s6
dé tim d4p tng tap trong khoang tir 100 kHz dén 2 GHz, trir khoang tin
sO chénh léch 1 kHz xung quanh tan s6 danh dinh ctia may thu;
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+ Thay dé6i mifc tin hiéu khong mong muén dé ti s6 (S+N+D)/(N+D) giam
xuong con 14 dB.
9.14.3. Yéu cdu

Muic tin hiéu thu:

+ Vi tan s6 trong khoang chénh 1éch tir 1 kHz dén 3 kHz xung quanh tan s6
danh dinh cia may thu 16n hon: 60 dBuV;

+ V6i tan s6 ndm ngoai dai trén (khong ké dai + 1 kHz xung quanh tdn so
danh dinh) 16n hon: 76 dBuV.

9.15. Vin hanh mdy thu ¢ ché dé ARQ

9.15.1. Dinh nghia

Van hanh may thu & ché do0 ARQ la kha nang mdy thu ¢ thé giit dugc do
nhay can thiét khi mot tin hiéu RF ¢6 dang giong véi tin hiéu radiotelex phat theo
chu ki dugc dua dén dau vao may thu.

9.15.2. Phuong phdp do

+ Tin hiéu mong mudn c6 tan s6 yéu cau va mic 10 dBuV duge ndi ¢6 dinh
vGi dau vao may thu;

+ Tai dau ra mdy thu, tin hiéu duoc di€u chinh sao cho dién 4p dinh dat
0,775V £ 10 dB;

+ Do dién dp rms dau ra khi ngit tin hiéu RF;

+ Sr dung mot tin hiéu RF 120 dBuV két ndi véi mdy thu theo ting khoang
thoi gian xap xi 210 ms va cit sau 450 ms dugc noi lai mot 1an.

+ Bat ki anten chuyén ti€p hay bo suy hao c6 kha ning tao thanh mot thanh
phan trong cau hinh lap dit vo tuyén trén tau déu cé thé duoc sir dung trong phép
do nay.

9.15.3. Yéu cdu
Dién 4p rms cua tin hiéu ra 1.700 Hz khong thay déi qua: + 3 dB.

10. Yéu cau cua tram

10.1. Tong quan

Khi tram radiotelex duoc dat & tan s6 yéu cau, may phat phai dugce kich hoat
tu dong khi mdy thu ghi nhan s6 lIva chon cia mot cudc goi phut hop véi s6 nhan
dang cua thiét bi.
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Trong ché do ARQ, tram thiét 14p cudc goi la tram cha va tram nay gui tin
hiéu cudc goi cho dén khi né nhan duge tin hiéu diéu khién thich hop. Tuy nhién,
néu cudc goi khong dugc thiét 1ap sau 128 chu ki (128 x 450 ms), tram s€ thay doi
trang thai sang dang "chd" va né sé dgi it nhat 128 chu ki trude khi gui lai tin hiéu
cudc goi nay.

10.2. Duy tri pha
10.2.1. Dinh nghia

Duy tri pha 12 kha ning cuia IRS c6 thé dong bo vdéi ISS khi tin hiéu t6i bi triét
trong moOt khoang thoi gian xac dinh.
10.2.2. Phuong phap do

+ Thiét bi dugc st dung nhu IRS & ché do ARQ;

+ Pua vao mdy thu mot tin hieu RF 20 dBuV, diéu ché véi tin hiéu do kiém
tha nhat thong qua mach phdéi hop nhu & muc 3.9;

+ Tin hiéu do kiém bi triét trong 31 14n tiép theo 16i dugc thiét lap trd lai.
10.2.3. Yéu cdu

IRS bat ddu in thong tin cta tin hiéu do kiém ngay khi két n6i duogc thiét lap
lai va ban in khong bi mat ki tu biéu dién thit tu ca tin hiéu do kiém.

10.3. Thoi gian trd loi cudc goi
10.3.1. Dinh nghia

Thoi gian tra 16i cudc goi la thoi gian tir lic nhan dugc s6 cudc goi lua chon
cuia thiét bi va thoi diém bét ddu tao ra tin hiéu thich hop.
10.3.2. Phuong phap do

+ Thiét bi dugc chinh dén tan s6 chinh xac va thiét 1ap trang thai tram san
sang van hanh (STAND-BY);

+ Pua tin hiéu do kiém RF 20 dBuV dén dau vao mdy thu nhu ¢ muc 3.9;

Tin hiéu do kiém bao goém cdc kh6i thong tin cudc goi chita s6 nhan dang ctia
thiét bi;

+ Do thoi gian tir khi tin hiéu cudc goi Iua chon dugc dua dén may thu cho
dén khi mdy phéat bat dau phat ra tin hiéu diéu khién thich hop, thong bdo viéc nhan
dang thiét bi da duoc giai ma ding. Day chinh la thoi gian tra 16i cudc goi.

10.3.3. Yéu cdu
Thoi gian tra 10i cudc goi khong duoc vuot qua: 4, 1s.
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10.4. Thoi gian tré cua tram
10.4.1. Dinh nghia

Khi van hanh & ch€ d6 ARQ, thoi gian tré cua tram 1a thoi gian giita:

a) Thoi gian tr lic két thic mot khoi thong tin tai dau vao anten may thu va
thoi di€ém bat ddu tin hiéu diéu khién twong tng trén d4u ra anten may phat.

b) Thoi gian tir ldc két thic tin hiéu diéu khién trén dau vao anten mdy thu dén
thoi di€ém bat ddu mot khoi thong tin trén dau ra anten mdy phat.

Thoi diém bat dau, két thiic cta khoéi tin hiéu thong tin va tin hiéu diéu khién
12 thoi diém tin hiéu RF dat mic thap hon gid tri trung binh ctia né 1a 2 dB.
10.4.2. Phuong phap do

a) Thiét bi duoc st dung nhu IRS;

b) Thiét bi dugc sur dung nhu ISS.

Tin hiéu RF 1a tin hiéu do ki€ém thit ba, dién 4p 20 dBuV duoc dua dén dau
vao may thu qua mach phoi hop nhu & muc 3.9.
10.4.3. Yéu cdu

Thoi gian tré ctia tram khong dugc vuot qua: 12 ms.

10.5. May thu quét

Viéc st dung may thu quét phai thoa man cac yéu cau sau:
10.5.1. Thoi gian dung kénh
10.5.1.1 Pinh nghia

Thoi gian diig kénh 1a thoi gian mdy thu theo d6i kénh mot cach hiéu qua.
10.5.1.2 Phuong phép do

+ Thiét bi dugc dua dén trang thai san sang (STAND-BY);

+ Hai tin hiéu do ki€ém c6 dién dp 20 dBuV dugc dua dén may thu nhu & muc
3.8. Mot tin hiéu & tdn s6 danh dinh c6 chita tin hiéu do ki€ém thi hai, tin hiéu con
lai ¢6 tan s6 cia mot kénh radiotelex bat ki va khong di€u ché;

+ Mdy thu duoc b6 tri dé quét hai kénh radiotelex va thdi gian dimg duoc do
tai dau ra may thu.

10.5.1.3 Yéu cau
+ Thoi gian ding tai moéi kénh khong duge nho hon thoi gian tra 16i cta tram
nhu & muc 10.3 va nam trong khoang: tir 2,7 s dén 4,5 s.
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10.5.2. Thoi gian chuyén kénh
10.5.2.1 Pinh nghia

Thoi gian chuyén kénh 12 thoi gian gifta thdi diém mdy thu ngimg theo doi
mot kénh cho dén khi chuyén sang theo doi kénh khac.
10.5.2.2 Phuong phép do

+ Thiét bi dugc dat & trang thai san sang (STAND-BY);

+ Hai tin hiéu do ki€ém c6 dién dp 20 dBuV dugc dua dén may thu nhu & muc
3.8. Mot tin hiéu & tan s6 danh dinh 12 tin hiéu do kiém thit hai, tin hiéu con lai c6
tan s6 cua mot kénh radiotelex bat ki va khong diéu ché;

+ May thu dugc bo tri d€ quét hai kénh radiotelex va thoi gian chuyén kénh
dugc do tai dau ra may thu.

10.5.2.3 Yéu cau
So véi thoi gian dimg kénh, thoi gian chuyén kénh khong 16n hon: 10%.

10.6. Yéu cdu vé tram

Cac yéu cau sau cua phu luc s€ duoc ap dung khi st dung thi€t bi NBDP
cung voi:

+ M4y phét riéng c6 diac diém nhu & chuong 8 cta phu luc ndy va yéu ciu
tuong ting cua phu luc 1, Khuyén nghi CEPT T/R 34-01 [7]; hay

+ Mady thu riéng c6 dic diém nhu & chuong 9 cua phu luc nay va yéu ciu
tuong ting cua phu luc 1, phu luc 7 cia Khuyén nghi CEPT T/R 34-01 [7];

11. Nhiéu

11.1. Téng quan

Nhiéu véi cac hé thong thong tin khac can phai thoa man cdc yéu cau trong
chuong IV va chuong V cua cong uéc SOLAS 1974 [8].
11.2. Phat xa tap truyén dan dua t6i mang dién

11.2.1. Piéu kién do kiém

+ Cép két noi gitta thi€t bi duoc do va mang dién phai ¢6 man chan va khong
dai hon 0,6 m;

+ K&t cudi cua két ndi gilra anten va thi€t bi dugc do phai 1a mot anten gia
khong biic xa;

+ Khi van hanh & tan so trén 30 MHz, thiét bi dugc do phai duoc n6i véi anten;
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+ Khi van hanh & tan s6 dudi 30 MHz, may phat chi dugc do trong khi van
hanh chit khong do trong di€u kién mo/tat.
11.2.2. Phuong phap do

Phat xa tap truyén dan dugc do & dai tan tir 9 kHz dén 30 MHz nhu dugc trinh
bay trong An pham CISPR, muc 1 va muc 2 ctia muc 8.1 dén 8.3.

11.2.3. Yéu cdu
Phat xa tap truyén dan khong vuot qua cdc gia tri trén do thi hinh 3.

12. Thu tuc van hanh

12.1. Muc dich

Muc dich ctia do ki€ém 1a dé x4c nhan cic thi tuc s dung boi thiét bi
radiotelex dugc do hoan toan thoa man cac Khuyén nghi CCIR ¢6 lién quan.
12.1.1. Phuong phap do

Thiét bi luu dong radiotelex dugc do két néi v6i mot thi€t bi chudn trong
phong thi nghiém. Thiét bi chuidn nay da thod man diy du cdc yéu céau trong
Khuyén nghi CCIR 625, 490 va 491-1.

Thuc hién cac hoat dong sau:

+ Goi

+ Két noi

+ Nhan dang

+ Trao déi ban tin hai chiéu

+ Két thic thong tin.
12.1.2. Yéu cdu

+ Téat ca cac hoat dong trén duoc thuc hién khong c6 sai sot.

+ Néu ¢4 16i van hanh, cic 16i nay phai duoc trinh bay trong bdo cdo.
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TAI LIEU THAM KHAO

International Maritime Organisation Assembly Resolution A.569 (14):
“General requirements for ship-borne radio equipment forming part of the
future Global maritime Distress and Safety System (GMDSS)”.

International Maritime Organisation Assembly Resolution A.613 (15):
“Performance standards for ship-borne MF/HF radio installations capable of
voice communication, narrow-band direct printing and digital selective
calling”.

CEPT Recommendation T/R 34-01: “Specifications for maritime mobile
radio equipment”.

CCIR Recommendation 490 (1974): “The introduction of direct printing
telegraph equipment in the maritime mobile service”.

CCIR Recommendation 491-1 (1974-1986): “Translation between an
identity number and identities for direct printing telegraphy in the maritime
mobile service”.

CCIR Recommendation 625 (1986): “Direct printing telegraph equipment
employing automatic identification in the maritime mobile service”.

CCITT Recommendation F.130 (1988): “Maritime Answer-back Codes”.
CCITT Recommendation E.161 (1988): “Arrangement of figures, letters
and symbols on telephones and other devices that can be used for gaining
access to a telephone network™.

CCITT Recommendation Q.11 (1988): “Numbering plan for the
international telephone service”.

CCITT Recommendation V.10 (1988): “Electrical characteristics for
unbalanced double-current interchange circuits for general use with
integrated circuit equipment in the field of data communications”.

CCITT Recommendation V.24 (1988): “List of definitions for interchange
circuits between data terminal equipment (DTE) and data circuit-
terminating equipment (DCE)”.

CCITT Recommendation V.28 (1988): “Electrical characteristics for
unbalanced double-current interchange circuits”.

Convention on the Safety of Life et Sea (IMO, 1974 as amended).

CISPR Publication 16 (1977): “Specification for radio interference
measuring apparatus and measurement methods”.
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FOREWORD

The technical standard TCN 68 - 204: 2001 "Radiotelex equipment
operating in the maritime MF/HF service - Technical requirements"
1s based on the ETS 300 067 of the European Telecommunications Standards
Institute (ETSI).

The technical standard TCN 68 - 204: 2001 is drafted by Research
Institute of Posts and Telecommunications.

The technical standard TCN 68 - 204: 2001 is issued following the
Decision No 1059/2001/QD-TCBD of the Secretary General of the Department
General of Posts and Telecommunications dated 21 December 2001.

An unofficial translation of the technical standard TCN 68 - 204: 2001
into English is edited. In cases of interpretation disputes, Vietnamese version
1s applied.

SCIENCE-TECHNOLOGY
& INTERNATIONAL COOPERATION DEPARTMENT
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RADIOTELEX EQUIPMENT OPERATING
IN THE MARITIME MF/HF SERVICE

TECHNICAL REQUIREMENTS

(Issued together with the Decision No 1059/2001/0P-TCBP
of the Secretary General of DGPT of December 21, 2001)

1. Scope

This standard specifies the minimum requirements for radiotelex equipment)
for use on board ships. These requirements include the relevant provisions of the
Radio Regulations and the performance standards for shipborne MF/HF radio
installations for Narrow Band Direct Printing (NBDP) equipment operating in the
Global Maritime Distress and Safety System (GMDSS), and of the performance
standards Res. A 569 (14)[1] and Res. A 613 (15)[2] as adopted by the
International Maritime Organization (IMO).

Annex VI of CEPT Recommendation T/R 34-01, CCIR Recommendation
625, 490, 491-1 and CCITT Recommendation F 130 are regarded as a constituent
part of this standard.

Maritime radiotelex equipment shall use the error-detecting and correcting
system used for direct-printing telegraphy in the maritime mobile service as
described in CCIR Recommendation 625.

The equipment shall be able to operate in the Forward Error Correcting (FEC)
and Automatic Repetition reQuest (ARQ) modes in accordance with CCIR
Recommendation 625.

Maritime radiotelex equipment may consist of integrated equipment or of a
combination of a maritime mobile transmitter/receiver and external NBDP
equipment. Where such a combination is used the requirements for integrated
equipment shall apply to that combination.

If the equipment, or parts of it, is designed in such a manner that it can also be
used for other categories of maritime radio communication (e.g. radiotelephony),
the relevant parts of the equipment shall furthermore fulfil the requirements of the
relevant standards applicable for the service(s) in question.

This technical standard is used as the basis for type approval of RadioTelex
Equipment operating in the Maritime MF/HF Service in the Global Maritime
Distress and Safety System (GMDSS).
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2. General requirements

2.1. Construction

In all respects the mechanical and electrical design and construction and also
the finish of the equipment shall conform with good engineering practice, and the
equipment shall be suitable for use on board ships at sea.

The number of operational controls, their design and manner of function,
location, arrangement and size should provide for simple, quick and effective
operation. The controls should be arranged in a manner as to minimize the chance
of inadvertent operation.

Their number should be the minimum necessary for satisfactory operation.

All operational controls should permit normal adjustments to be easily
performed and should be easy to identify from the position at which the equipment
is normally operated. Controls not required for normal operation should not be
readily accessible.

The equipment should be so designed that the main units can be replaced
readily, without elaborate recalibration or readjustment.

All controls, indicators, and terminals, shall be clearly labelled. A label
showing the type designation under which the equipment is submitted for type
testing, shall be fitted to the equipment so as to be clearly visible in the normal
operating position.

The serial number shall be permanently marked on each unit of the equipment
or on a name plate permanently fastened to that unit.

If the equipment consists of more than one unit, each unit shall have a clear
identity.

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

Equipment intended to be installed on the bridge shall be provided with
adequate illumination to enable identification of controls and facilitate reading of
indicators at all times. Means shall be provided for dimming to extinct the output
of any equipment light source.

The design of the equipment shall be such that misuse of the controls shall not
cause damage to the equipment or injury to personnel.

If an equipment is connected to one or more other equipments, the
performance of each shall be maintained.
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Where a digital input panel with the digits "0" to "9" i1s provided, the digits
shall, where practicable, be arranged to conform with CCITT Recommendation E
161/Q.11.

For the purpose of maintenance, components shall be easily identifiable either
by markings within the equipment, or with the aid of the technical description.

For type-testing purposes, a comprehensive technical description shall be

provided with the equipment.

Where external terminals can be used to operate the radiotelex equipment, the
equipment shall be provided with at least a standard interface in conformity with
CCITT Recommendation V.10 or Recommendation V.28 and/or be capable to
operate a teleprinter in a 60 V/30 mA loop.

Where more than one keyboard/printer combination can be used, one shall
have priority over the others.

At each operating position, an indication shall be available to indicate that
another operating position is in use.

Incoming calls shall have priority over the local use of the teleprinter and/or
display unit.
Associated teleprinters or display units shall display 69 characters per line.

The self-identification data of the radiotelex equipment shall be in conformity
with CCIR Recommendation 625 and shall be permanently stored in the
equipment. It shall not be possible for the user to change this data.

2.2. Controls and indicators
Visual indicators shall be available to indicate that:
+ The supply voltage is connected (ON)
+ The terminal is ready for operation (STAND BY)
+ A call is detected (CALLED)

+ The transmitter has been inhibited from operation when a continuous B
(SPACE) or Y (MARK) signal is generated.

+ That the transmitter is delivering RF output power to the antenna. Failure of
the indicating circuit shall not interrupt the antenna circuit.

For integrated equipment, indication shall be given for failure to activate the
associated transmitter.

An equipment on/off switch shall be provided.
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2.3. Operational precautions

All adjustments and control-settings necessary to use the equipment in
distress related traffic shall be readily accessible.

The ship's identity and information inherent to the radiotelex process shall be
stored in non-volatile memory devices (i.e. not backed-up by primary or secondary
power sources).

The information in volatile memory devices shall be protected against
interruptions in the power supply of up to at least 10 hours duration.

If primary or secondary batteries are used to protect information stored in
memory devices, it shall be stated on the equipment or on a label attached to the
equipment when the batteries have to be replaced.

Transmission shall be inhibited under all conditions until the frequency has
stabilized within the required limits.

2.4. Operational and maintenance instructions

Adequately detailed operation and maintenance instructions shall be provided
with the equipment.

If the equipment is so constructed, that fault diagnosis and repair is
practicable down to component level, the instructions shall include full circuit
diagrams, component layouts and components parts lists.

If the equipment contains modules in which fault diagnosis and repair down to
component level is not practicable, the instructions shall contain sufficient
information to enable localization and replacement of the defective module.

2.5. Safety precautions

Provision shall be made to protect the equipment from the effects of excessive
current or voltage and from excessive rise of temperature in any part of the
equipment due to failure of the cooling system, if any.

Provision shall be made to protect the equipment from damage if the power
supply is subject to transient voltage changes and from damage due to the
accidental reversal of the polarity of the power supply.

Means shall be provided to earth exposed metallic parts of the equipment, but
this shall not cause any terminal of the source of electrical energy to be earthed.

All parts and wiring, in which the direct or alternating voltage or both (other
than radio frequency voltages) combine to give a peak voltage greater than 50 volts,
shall be protected against accidental access and shall be isolated automatically
from all sources of electrical energy when the protective covers are removed.
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Alternatively, the equipment shall be so constructed that access to such
voltages may only be gained after having used a tool for this purpose, like a
spanner or a screwdriver, and warning labels shall be prominently displayed both

within the equipment and on protective covers.

2.6. Warming-up period

The equipment shall be operational and shall meet the requirements of this
specification within one minute of being switched on, except as provided in the

next paragraph.

If the equipment includes parts which require to be heated in order to operate
correctly, for example crystal ovens, then a warming-up period of 30 minutes from
the moment of application of power to those parts shall be allowed, after which the

requirements of this specification shall be met.

Where the above paragraph is applicable, the power supplies to the heating
circuits shall be so aranged so that they can remain operative when other supplies
to the equipment or within the equipment are switched off. If a special switch for
these circuits is provided on the equipment, the function of the switch shall be
clearly indicated and the operating instructions shall state that the circuit should
normally be left connected to the supply source. A visual indication that power is

connected to such circuits shall be provided on the front panel.

2.7. Operational facilities
The following operational facilities shall be available:
a) Activation of calling towards the corresponding radiotelex station (CALL).
b) Reversion of transmission direction (OVER).

c¢) Facilities to compose and verify messages to be transmitted. It shall be
possible to compose and verify messages of at least 4,000 characters before

transmission.
d) A printing facility shall be provided.
For scanning systems the following facilities shall also be available:
e) Selection of frequencies to be scanned.
f) Printout or display of selected scanned frequencies.

All functions mentioned above shall be controllable from a keyboard.
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3. Test conditions

3.1. General

The type approval tests shall be carried out under normal test conditions and,
where stated, also under extreme test conditions.

3.2. Test power supply source

During type approval tests the equipment shall be supplied from a test power
source capable of producing normal and extreme test voltages as specified in
subclauses 3.3.2 and 3.5.2.

For the purpose of tests, the voltage of the power supply shall be measured at
the input terminals of the equipment.

If the equipment is provided with a permanently connected power cable, the
test voltage shall be that measured at the point of connection of the power cable to

the equipment.

During tests, the power supply voltages shall be maintained within a tolerance
of +3% relative to the voltage at the beginning of each test.

3.3. Normal test conditions

3.3.1. Normal temperature and humidity
+ Relative humidity 20 % to 75 %.
+ Temperature +15°C to +35°C

When it is impracticable to carry out the test under the conditions stated
above, a note to this effect, stating the actual temperature and relative humidity

during the tests, shall be added to the test report.
3.3.2. Normal test power source

3.3.2.1 Mains voltage and mains frequency

The normal test voltage for equipment to be connected to the mains shall be
the nominal mains voltage. For the purpose of this specification, the nominal
voltage shall be the declared voltage or any of the declared voltages for which the
equipment was designed.

The frequency of the test power supply corresponding to the mains shall be
50 Hz £ 1 Hz.
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3.3.2.2 Secondary battery power sources

When the equipment is intended for operation from a secondary battery power
supply, the normal test voltage shall be the nominal voltage of the battery (e.g. 12
volts, 24 volts etc.).

3.4. Extreme test conditions

3.4.1. Temperatures when testing under extreme conditions

When testing under extreme conditions, the measurements shall be carried out
at 0°C and +40°C for equipment below deck, and -25°C and +55°C for equipment
above deck, according to the procedure described in subclause 3.5.

3.5. Procedures of tests at extreme temperatures

3.5.1. Before measurements

Before making measurements the equipment shall have reached thermal
balance in the test chamber. The equipment shall be switched off during the
temperature stabilizing period, except as provided in the last paragraph of
subclause 2.6. The sequence of measurements shall be chosen, and the humidity
content in the test chamber shall be controlled so that excessive condensation does

not occur.
3.5.2. Extreme values of test power sources

3.5.2.1 Mains voltage and mains frequency
The extreme test voltages for equipment to be connected to a mains supply
shall be the nominal mains voltage +10%.

The frequency of the test power supply corresponding to the mains shall be
50 Hz £ 1 Hz.

3.5.2.2 Secondary battery power sources

When the equipment is intended for operation from a secondary battery power
supply, the extreme test voltage shall be 1.3 and 0.9 times the nominal voltage of
the battery (e.g. 12 volts, 24 volts etc.).

3.6. Environmental tests

Environmental tests shall be carried out before tests of the same equipment in
respect of the other requirements of this specification are performed. Where
electrical tests are required, these shall be done with normal test voltage.
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For receiving/decoding equipment, the term performance check shall be taken
to mean test with the RF test signal 1 with a level of 20 dBuV applied to the input
of the receiver. In the ARQ mode of operation, the equipment shall be set up as
Information Receiving Station (IRS), and the occurrence of incorrect information
blocks shall be registered by counting the number of deviations from the
alternating control signals CSI1/CS2 SEQUENCE. The relative number of
deviations from the alternating control signals CS1 and CS2 shall not exceed 12%

in any period of not less than 5 minutes.

For transmitting/coding equipment, the term performance check shall be taken
to mean a check of the transmitter RF output power. The output power shall be
within the limits stated in subclause 4.3.3 of this specification. The following tests
shall be made under environmental conditions as detailed in the specification for

“Environmental Testing of Maritime Radio Equipment”:
+ Vibration, para 4
+ Dryheat cycle, para 5.2
+ Damp heat cycle, para 6
+ Low temperature cycle, para 7.2
+ Low temperature cycle, para 7.2
+ Corrosion tests, para 10.1 and 10.2

+ During vibration test para 5.8 for integrated equipment, para 8.10 for RF-

transmitters and para 9.5 for RF-receivers apply.

3.7. Standard test signals

During the type approval tests, the standard test signals with the following
format shall be used:
3.7.1. Standard test signal 1

Consisting of the following information, signals shall be sent in the order

as stated:
+ ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890-7().,'=/+
+ ABCDEFGHIJKLMNOPQRSTUVX

+ Carriage Return, Line feed
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+ ABC etc.

(69 printed characters per line)

3.7.2. Standard test signal 2

Consisting of a continuously emitted signal in the "Y" (MARK) or "B"
(SPACE) condition, where Y is the lower frequency and B the higher frequency.
3.7.3. Standard test signal 3

Consisting of the 'no information' signal (combination 32) in accordance with
CCIR Recommendation 625 table 1. If difficulties arise with the generation of this
signal it may be replaced by a continuous transmitted character 'R' signal
(combination 18).

3.7.4. Standard test signal 4

Consisting of a sinusoidal signal with a frequency of 1,700 Hz keyed in
amplitude with a square-wave signal with a duty-cycle of 50%, resulting in a
modulated signal with an on and off time of 210 msec (simulating an ARQ

information block).
The stability of the amplitude of the test signal shall be within £+ 0.5 dB.
3.7.5. Standard test signal 5

Consisting of a sinusoidal signal with a frequency of 1,700 Hz.

3.7.6. Standard test signal 6

Consisting of an FSK signal having a centre frequency of 1,700 Hz with a
deviation of +85 Hz and modulated with a square-wave signal with a frequency of
50 Hz (simulating an FEC signal).

Phase coherent switching between MARK and SPACE is preferable. The
frequency spectrum of the test signal shall comply with figure 1.
3.7.7. Standard test signal 7

Consisting of frequencies of respectively 1,615 Hz and 1,785 Hz = 0.1 Hz
(simulating the B and Y signal).

The test signal shall be of sufficient length for the measurement to be
performed or it should be possible to repeat it without interruption as long as

necessary to perform the measurements.
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Figure 1. Limits for spurious signal components from radiotelex encoder.

3.7.8. Modulation rate
The modulation rate of the standard test signals 1 and 3 shall be 100 baud.

3.8. Application of test signals for integrated equipment and separate
transmitters/receivers

3.8.1. Receiver

Sources of test signals for application to the receiver input shall be connected
through a network such that the impedance presented to the receiver's input is equal
to that of the artificial antennas specified in subclause 3.9.2. This requirement shall
be met irrespective of whether one, two, or more test signals are applied to the
receiver simultaneously. In case of multiple test signals, steps shall be taken to
prevent any undesirable effects due to interaction between the signals in the
generator or other sources. The test signals are radio frequency signals FSK
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modulated with a frequency shift of 170 Hz where "MARK" and "SPACE" are
symmetrical disposed about the nominal frequency of the test signal.

The nominal frequency shall be equal to an assigned RF frequency for
radiotelex operation. The accuracy of the two fundamental RF frequencies (spectral
components) thus produced shall be better than =1 Hz.

The levels of test input signals shall be expressed in terms of the e.m.f. which

would exist at the output terminals of the source, including the associated network
referred to in subclause 3.8.1.

3.9. Artificial antennas

3.9.1. Transmitter

For the purpose of type testing, the transmitter shall meet the requirements of
the specification when connected to the artificial antennas listed below. This shall
in no way imply that the transmitter shall only work with antennas having these
characteristics.

[1]415 - 526.5 kHz

The artificial antenna shall consist of a non-reactive resistor of 3 ohms and a
capacitor of 400 pF connected in series.

[2] 1605 - 4000 kHz

The artificial antenna shall consist of a non-reactive resistor of 10 ohms and a
capacitor of 250 pF connected in series.

[3]4 - 28MHz

The artificial antenna shall consist of a non-reactive resistor of 50 ohms.

3.9.2. Receivers

For the purpose of type testing, the receiver shall meet the requirements of this
specification when connected as described below. This shall in no way imply that
the receiver should operate satisfactorily only with antennas having these
characteristics.

The test signal shall be derived from a resistive source of 50 ohms except as
permitted in the following paragraph.

At the request of the manufacturer and with the approval of the testing
authority, an artificial antenna consisting of a 10 ohms resistor in series with a 250
pF capacitor may be used for frequencies below 4 MHz.
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3.10. Connection of test signals for radiotelex modems

3.10.1. NBDP encoder

The equipment shall be connected to a load which associated with possible
measuring instruments shall present an impedance towards the equipment of 600
ohms resistive.

3.10.2. NBDP decoder

The test signals shall be applied through a matching network arranged so that
the impedance towards the equipment is equal to a resistive impedance of 600
ohms irrespective of the number of signals applied simultaneously. The level of the
test signal shall be defined as in the final paragraph of subclause 3.8.1.

The test signals are audio frequency signals, FSK modulated with a frequency
shift of 170 Hz where "MARK" and "SPACE" are symmetrically disposed about
the centre frequency of the test signal. The centre frequency of the test signal shall
be 1,700 Hz. The accuracy of the two fundamental AF frequencies (spectral

components) thus produced shall be better than + 0.1 Hz.
3.10.3. Encoder/decoder states

Where discrete level inputs are employed in encoders/decoders under test, the
"B" state in the test signal shall correspond to the logic "zero" and the "Y" state to
the logic "one" of CCITT Recommendations V.10 and V.24, or Recommendations
V.28 and V.24 4.

4. Integrated equipment - transmitting part: technical and operational
requirements

4.1. General
4.1.1. Modulation rate

The modulation rate on the radiolink 1s 100 baud.

The equipment's clock controlling the modulation-rate shall have an accuracy
of 30 ppm, or better (see also subclause 10.2).

4.2. Frequencies and classes of emission (IMO COM.30/WP 4)

The transmitter shall be capable of transmitting on all assigned radiotelex
frequencies allocated to the maritime mobile service in one or more of the
following frequency bands:

+ 415 kHz to 526.5 kHz.
+ 1,605 kHz to 4.0 MHz.
+ 1,605 kHz to 28 Mhz.
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Where applicable the following frequencies shall be readily accessible to the
operator: 2,174.5 kHz, 4,177.5 kHz, 6,268 kHz, 8,376.5 kHz, 12,520 kHz and
16,695 kHz.

Radiotelex frequencies are designated in terms of the assigned frequency
(centre of the F1B spectrum).

When radiotelex signals are transmitted using a transmitter in the J2B mode,
the frequency of the suppressed carrier needs to be adjusted so as to have the
radiotelex signal transmitted on the assigned frequency. The assigned transmitting
frequency shall be clearly identifiable on the control panel of the equipment. The
transmitter shall use the class of emission FIB (frequency modulation with digital
information, without a sub-carrier for automatic reception) or J2B (single side band
with digital information, with the use of a modulating sub carrier, with the carrier
suppressed to at least 40 dB below peak envelope power).

When switching to the assigned frequencies (centre of the F1B spectrum) for
radiotelex as specified in the second paragraph above, the class of emission F1B or

J2B shall be automatically selected.

Independent selection of the transmitter’s and receiver’s frequency shall be
possible.

It shall be possible to change the transmitter from operation on any frequency
to operation on any other frequency as quickly as possible, but in any event within
a period not exceeding 15 seconds.

For transmitters operating in the frequency band 415 - 526.5 kHz, this period
shall not exceed 25 seconds. The frequency shift shall be 170 Hz. The higher of the
emitted frequencies shall correspond to the “B” (SPACE) signal, and the lower of
the emitted frequencies shall correspond to the “Y” (MARK) signal.

The equipment shall be provided with a device to inhibit the transmission
automatically within a period of 1 minute, when a continuous “B” or “Y” signal is

being generated.

For type approval tests and maintenance purposes, the equipment shall have

facilities not accessible to the operator to:
+ Disengage the device of the previous paragraph.

+ Generate a continuous “B” or “Y” signal.
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4.3. RF output power
4.3.1. Definition

The RF output power is the mean power delivered by the transmitter to the
artificial antenna, measured during the period in which a specific test signal is
supplied to the input of the transmitter.

4.3.2. Method of measurement

The equipment shall transmit, in the FEC mode of operation, the standard test
signal 2 of subclause 3.7.2.

The transmitter shall be connected to the artificial antenna as specified in
subclause 3.9.1.

The measurements shall be carried out under normal and extreme test
conditions (subclauses 3.4.1 and 3.5.2 applied simultaneously).

4.3.3. Limits

In the frequency band 415 to 526.5 kHz, the RF output power shall be at least
60 W.

In the frequency band 1.6 to 4 MHz, the RF output power shall be at least 60
W and shall not exceed 400 W.

In the frequency band 4 to 28 MHz, the RF output power shall be at least 60
W and shall not exceed 1500 W.

4.4. RF output power stability
4.4.1. Definition

The RF output power stability is a function of the variation in the RF output
power of the transmitter within a specified period of time in which the information
block or control signal is transmitted.

4.4.2. Method of measurement

In the ARQ mode of operation, the equipment shall be set up as information
sending station (ISS) using standard test signal 3. The transmitter shall be
connected to the artificial antenna as specified in subclause 3.9.1. The RF output
power shall be measured at the output of the transmitter within the duration of one
information block.

The measurements shall be carried out under normal and extreme test
conditions (subclauses 3.4.1 and 3.5.2 applied simultaneously).
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4.4.3. Limits

The variation of the RF output power during an information block shall be

within £ 2 dB relative to the mean power level of that information block.

4.5. Residual RF noise power at the receiver input

4.5.1. Definition

The residual RF noise power of the transmitter at the input of the receiver is
defined as the RF power level, using the ARQ mode of operation during the period
of time that no information block or control signal (CS1, CS2, etc.) is transmitted,
measured at the frequency to which the radiotelex station's receiver is tuned.

4.5.2. Method of measurement

The equipment shall be set up in the ARQ mode of operation and shall
transmit test signal 3 of subclause 3.7.3 or a control signal. The transmitter shall be
connected to the artificial antenna as specified in subclause 3.9.1.

Measurement of the residual RF noise output power at the associated
receiving frequency shall be made with the transmitter tuned to the assigned
frequencies listed in the second paragraph of subclause 4.2 and tuned to
representative frequencies throughout the frequency bands listed in the second
paragraph of subclause 4.2. These frequencies shall be noted in the test report.

The measuring bandwidth shall lie between 300 Hz and 500 Hz. Any auxiliary
switched attenuator, antenna relay, or duplex filter that normally forms a part of the
ship's radiotelex installation may be used in connection with this measurement.

The residual RF noise output power may alternatively be measured at the
transmitter output directly, provided the limits of subclause 4.5.3 are satisfied.
Details of the installation configuration shall be noted in the test report.

Where a pre-key time facility is used (subclause 6.5) to activate the
transmitter in advance of the transmission of the information block or control
signal, the same requirements for the residual RF noise output power applies to the
transmitter for the period of time where the pre-key time exceeds the local
equipment delay time (subclause 10.4).

4.5.3. Limits

The RF power of the transmitter supplied to the receiver input at the frequency
to which the receiver is tuned shall not exceed a level -150 dB relative to the RF
output as measured in subclause 4.3.
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4.6. Antenna tuning

The transmitter and the antenna connected thereto shall be capable of being
properly tuned on all the frequencies throughout the frequency bands for which the
equipment is intended to operate.

If tuning is performed automatically, the tuning time shall not exceed the
period stated in subclause 4.2.

4.7. Protection of transmitters

When delivering maximum output power in the FEC mode of operation, the
transmitter shall not be damaged by the antenna output terminal being short-
circuited or open-circuited in each case for a period of at least 5 minutes.

4.7.1. Limit

At the end of this period the transmitter shall be able to operate normally for
all available modes without further attention.

4.8. Continuous operation

4.8.1. Definition

Continuous operation of the transmitter is operation without interruption at
maximum RF output power during the period of time considered necessary for
traffic handling.

4.8.2. Method of measurement

The transmitter shall be connected to the artificial antenna as specified in
subclause 3.9.1 and adjusted to produce maximum RF output power. For a period
of 15 minutes the equipment shall transmit continuously in the FEC mode of
operation. The measurements shall be carried out under normal and extreme test
conditions (subclauses 3.4.1 and 3.5.2 applied simultaneously).

4.8.3. Limits

The variation in the mean value of the output power shall not exceed 3 dB,
provided that the limits of subclause 4.3.3 are not exceeded.

4.9. Unwanted emissions

4.9.1. Definition

Unwanted emissions consist of spurious emissions and out-of-band emissions.
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 corresponding transmission of information. Spurious emissions include
harmonic emissions, parasitic emissions, intermodulation products, frequency
conversion products, but exclude out-of-band emissions.
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+ Out-of-band emissions are emissions on a frequency or frequencies
immediately outside the necessary bandwidth which result from the modulation
process, but exclusive of spurious emissions.

4.9.2. Method of measurement

Unwanted emissions shall be measured at the output terminals of the
transmitter. The transmitter shall be connected to the artificial antenna as specified
in subclause 3.9.1.

The equipment shall be set up as an information receiving station in the ARQ

mode of operation. The measurement shall be carried out in the frequency range 9
kHz - 2 GHz.

4.9.3. Limits

Unwanted emissions shall lie below the curve of figure 2, 0 dB refers to the
mean power within the necessary bandwidth.
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Figure 2. Limits for unwanted emissions from radiotelex transmitters.
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4.10. Residual frequency modulation
4.10.1. Definition

The residual frequency modulation of the transmitter is defined as the ratio in
dB of the demodulated RF signal when test signal 2 is transmitted to the
demodulated RF signal during the transmission of test signal 3.

4.10.2. Method of measurement
+ The equipment shall be set up in the FEC mode of operation transmitting

test signal 3 and 2 consecutively.

+ The output of the transmitter shall be fed 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 ratio of the two RMS output levels from the demodulator shall be
determined. DC voltages originated by frequency offset or by test signal 2 shall be
suppressed by an AC coupling device so that they do not influence the results of
the measurements.

4.10.3. Limit

The residual frequency modulation ratio shall be at least -26 dB.

4.11. Frequency error

4.11.1. Definition

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

4.11.2. Method of measurement

The standard test signal 2 shall be applied to the transmitter. The transmitter
shall be connected to the artificial antenna as specified in subclause 3.9.1. The
transmitter shall be set to a radio frequency assigned for radiotelex operation in at
least the highest frequency band for which the equipment has been designed.

The output power shall be reduced by 3 dB relative to the maximum output
power as obtained in subclause 4.3. The measurement shall be performed for both
the continuous "B" and "Y" state by switching at regular time intervals between the
two states.

The measurements shall be carried out under normal and extreme test
conditions (subclauses 3.4.1 and 3.5.2 applied simultaneously).

The frequency of the output signal shall be registered.
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The temperature range of subclause 3.4.1 shall be achieved by varying the
temperature linearly with time from the lower to the upper extreme condition and
vice versa within a total cycle period of 16 hours.

4.11.3. Limits

The measured frequency shall at any time for the "B" state be within +10 Hz
relative to the assigned frequency +85 Hz and for the "Y" state within +10 Hz
relative to the assigned frequency -85 Hz.

4.12. Rise time
4.12.1. Definition

The rise time is the time between:

a) The start of an information block and the moment when the output power of
the transmitter has reached a value of -2 dB relative to the mean power in that
information block.

b) The start of a control signal and the moment when the output power of the
transmitter has reached a value of -2 dB relative to the mean power in that control
signal.

The start of an information block or control signal is defined as the moment
when the first bit of the first character is initiated.

4.12.2. Method of measurement
In the ARQ mode of operation the equipment shall be subsequently set up as:
a) An information sending station (ISS) using standard test signal 3.

b) An information receiving station (IRS). The rise time shall be measured at
the output of the transmitter.

4.12.3. Limits

The rise time shall be less than 2 msec.

4.13. Fall time

4.13.1. Definition
The fall time is defined as:

a) The time between the end of an information block and the moment when
the RF output power of the transmitter has reached a value of 20 dB below the RF
output power as measured in subclause 4.3.
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b) The time between the end of a control signal and the moment when the RF
output power of the transmitter has reached a value as specified in a).

The end of an information block or control signal is defined as the moment
when the last bit of the last character has ended.
4.13.2. Method of measurement
In the ARQ mode of operation the equipment shall be subsequently set up as:
a) An information sending station (ISS) using standard test signal 3.
b) An information receiving station (IRS).

The fall time shall be measured at the output of the transmitter.

4.13.3. Limit
The fall time shall be less than 2 ms.

5. Integrated equipment - receiving part: technical and operational requirements

5.1. Frequencies and classes of emission

The receiver shall be capable of receiving on all assigned radiotelex
frequencies allocated to the maritime mobile service in one or more of the
following frequency bands:

+ 415 kHz to 526.5 kHz.

+ 1,605 kHz to 4.0 MHz.

+ 1,605 kHz to 28 Mhz.

Where applicable, the following frequencies shall be readily accessible to the

operator: 2,174.5 kHz, 4,177.5 kHz, 6,268 kHz, 8,376.5 kHz, 12,520 kHz and
16,695 kHz.

Radiotelex frequencies are designated in terms of the assigned frequency
(centre of the F1B spectrum). The selected receiver frequency shall be clearly
identifiable on the control unit of the equipment.

The receiver shall be capable of receiving signals with the class of emission
F1B or J2B.

Where more than one class of emission can be selected, each class of
emission shall be directly accessible to the operator.

Independent selection of the transmitter's and receiver's frequency shall be
possible.The receiver shall be capable of being tuned from any frequency to any
other frequency as quickly as possible and in any event within a period not
exceeding 15 seconds.
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5.2. Calling sensitivity
5.2.1. Definition

The calling sensitivity of the receiver is a defined RF input signal level at
which a specified number of repetitions of information blocks is not exceeded.
5.2.2. Method of measurement

An RF test signal with a level of 0 dBuV comprising of test signal 1 shall be
applied to the receiver as specified in subclause 3.9.2.

The nominal frequency of the RF test signal shall be equal to an assigned
radiotelex frequency. The receiver shall be set to that frequency.

The measurements shall also be carried out at a frequency of + 20 Hz relative
to an assigned frequency without change to the receiver setting.

In the ARQ mode of operation, the equipment shall be set up as Information
Receiving Station (IRS), and the occurrence of incorrect received information
blocks shall be registered by counting the number of deviations from the
alternating control signals CS1/CS2 sequence.

The measurements shall be carried out under normal test conditions and under
extreme test conditions (subclauses 3.4.1 and 3.5.2).

5.2.3. Limits

The relative number of deviations from the alternating control signals CS1 and
CS2 shall not exceed 12%.

The measurements shall be carried out in a period of not less than 5 minutes.

5.3. Adjacent channel selectivity
5.3.1. Definition

The adjacent channel selectivity is defined as the ability of the equipment to
discriminate between a wanted signal and unwanted signals in channels adjacent to
the wanted signal.

5.3.2. Method of measurement

+ Two RF test signals shall be applied to the input of the receiver as specified
in subclause 3.8.

+ The wanted signal shall be test signal 1 with a level of 20 dBuV.

+ The unwanted signal shall be a frequency modulated RF signal with a level
of 60 dBuV.
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In the ARQ mode of operation, the equipment shall be set up as Information
Receiving Station (IRS), and the relative occurrence of incorrectly received
informations blocks shall be registered by counting the number of deviations from

the alternating control signals CS1/CS2.

+ The measurements shall be carried out with the nominal frequency of the

unwanted signal at the higher adjacent channel (f  +500 Hz) as well as at the

om

lower adjacent channel (f -500 Hz). However, the unwanted signals shall be

om
supplied to one adjacent channel at a time. The measurement shall be carried out at
RF frequencies equal to assigned frequencies and at RF frequencies =10 Hz
relative to the RF frequencies. Measurements shall be performed under normal and

extreme test conditions (subclauses 3.4.1 and 3.5.2 applied simultaneously).

5.3.3. Limits

The relative number of deviations from the alternating control signals CS1 and
CS2 shall not exceed 12%.

The measurements shall be carried out in a period of not less than 5 minutes.

5.4. Automatic gain control (AGC) or limiter response

5.4.1. Definition

The AGC or limiter response is the ability of the receiver to cope with changes
in the RF input signal level.
5.4.2. Method of measurement

+ In the ARQ mode of operation the equipment shall be set up as an
Information Receiving Station (IRS) and occurrence of incorrectly received
information blocks shall be registered by counting the number of deviations from
the alternating control signal CS1/CS2 sequence.

+ An RF test signal modulated with test signal 1 shall be applied to the
receiver input.

+ The RF generator shall be connected to the receiver via a switched
attenuator.

+ The trigger signal for the switched attenuator may be derived from the ARQ
test generator or the transmitter's RF signal.

The RF test signal shall be varied in amplitude in the following periodical
sequence:
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» Five information blocks with a level of 80 dBuV.

» The following five information blocks with a level of 56 to 57 dBuV.
» The following five information blocks with a level of 33 to 34 dBuV.
» The next five information blocks with a level of 10 dBuV.

» The following information blocks with a level of 45 dBuV.

This sequence shall be continuously repeated starting again with the
information blocks with a level of 80 dBuV etc.

+ In order to simulate the presence of an RF signal at the input of the receiver,
generated by the station's own transmitter, the control signals of the ARQ unit
under test shall be used to key the output of an RF generator tuned to the same RF
frequency as the station's transmitter is tuned to.

+ The output of the RF generator shall be adjusted to a level of 120 dBuV.

+ Any additional switched antenna relay or an attenuator that normally forms
a part of the ship's radio installation may be used in connection with this test.

5.4.3. Limits

The relative number of deviations from the alternating control signals CS1 and
CS2 shall not exceed 12%.

The measurements shall be carried out in a period of not less than 5 minutes.

5.5. Interference rejection and blocking immunity

5.5.1. Definition

The interference rejection and blocking immunity is the ability of the
equipment to discriminate between a wanted signal and an unwanted signal with a
frequency outside the pass-band of the equipment.

5.5.2. Method of measurement

+ In the ARQ mode of operation, the equipment shall be set up as an
Information Receiving Station (IRS), and the occurrence of incorrectly received
information blocks shall be registered by counting the number of deviations from
the alternating control signal CS1/CS2 sequence.

+ In the FEC mode of operation, the equipment shall be set up as an IRS and
the occurrence of incorrect characters shall be registered by measuring the number
of printed error characters within a given period of time.
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+ Two RF test signals shall be applied to the receiver as specified in
subclause 3.9.2.

+ The wanted test signal shall have a level of 20 dBuV and shall be
modulated with testsignal 1.
The unwanted signal shall be unmodulated
» For the frequencies +1 kHz to +3 kHz and -1 kHz to -3 kHz, the level of
the unwanted signal shall be 60 dBuV.

» For the frequencies in the range from 100 kHz to 2 GHz with the
exception of the frequency band +3 kHz from the nominal frequency of

the receiver, the level of the unwanted signal shall be 90 dBuV.

5.5.3. Limits
ARQ mode of operation:

The relative number of deviations from the alternating control signals CS1 and
CS2 shall not exceed 12%.

The measurements shall be carried out in a period of not less than 5 minutes.
FEC mode of operation:

The number of printed combination No. 31 or error characters, measured in
any period of 5 minutes, shall not exceed 86 characters.

5.6. Co-channel rejection

5.6.1. Definition

The co-channel rejection is the ability of the equipment to receive a wanted
signal in the presence of an unwanted signal, both signals being on the wanted
channel of the equipment.

5.6.2. Method of measurement

+ The equipment shall be set up in the ARQ mode of operation. Two signals
are applied to the receiver as specified in subclause 3.9.2.

+ The wanted signal shall be an RF signal with a level of 20 dBuV and
modulated with standard test signal 1.

+ A square-wave audio-frequency signal of 51 Hz filtered by a first order low-
pass filter with a cut-off frequency of 160 Hz shall be used to modulate an RF
generator resulting in FSK modulation with a shift of 170 Hz. This signal is the

unwanted signal and shall have a level of 14 dBuV.
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+ The frequency of the unwanted signal shall differ by approximately 10 Hz
from the frequency of the wanted signal. The occurrence of incorrectly received
information blocks shall be registered by counting the number of deviations from
the alternating control signals CS1/CS2 sequence.

5.6.3. Limits

The relative number of deviations from the alternating control signals CS1 and
CS2 shall not exceed 12%.

The measurements shall be carried out in a period of not less than 5 minutes.

5.7. Intermodulation immunity

5.7.1. Definition

Intermodulation immunity is the ability of the equipment to receive a wanted
signal in the presence of two unwanted signals outside the pass-band of the receiver.
5.7.2. Method of measurement

+ The equipment shall be set up in the ARQ mode of operation as Information
Receiving Station (IRS). Three signals shall be applied to the receiver as specified
in subclause 3.9.2.

+ An RF test signal with a level of 20 dBuV comprising of test signal 1 shall
be used as the wanted signal.

+ The two unwanted signals are both unmodulated and shall have a level of
85 dBuV.

One of the signals shall have a frequency difference from the nominal
frequency of the wanted signal of approximately 30 kHz.

The other signal shall have a frequency difference of approximately 60 kHz
and shall be adjusted in frequency to have maximum effect.

The occurrence of incorrectly received information blocks shall be registered
by counting the number of deviations from the alternating control signals CS1/CS2
sequence.

5.7.3. Limits

The relative number of deviations from the alternating control signals CS1 and
CS2 shall not exceed 12%.

The measurements shall be carried out in a period of not less than 5 minutes.
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5.8. Errors due to vibration

5.8.1. Definition

Errors due to vibration is defined as the ability of the equipment to operate
correctly when a specific amount of mechanical vibration is applied to the
equipment.

5.8.2. Method of measurement

+ An RF signal comprising of test signal 1 shall be applied to the receiver as
specified in para 3.9.2.

+ The frequency of the RF test signal shall be at an assigned frequency.

+ The equipment complete with chassis covers and shock absorbers (if

supplied) shall be clamped in its normal operating position to a vibration table. The
receiver shall then be switched on and after the warming-up period permitted under

subclause 2.6, an RF test signal with a level of 20 dBuV shall be applied to its input.

+ The table shall be vibrated as described in the environmental test
specification (Annex VI to CEPT Recommendation T/R 34-01).

+ In the ARQ mode of operation, the equipment shall be set up as Information
Receiving Station (IRS), and the occurrence of incorrectly received information
blocks shall be registered by counting the number of deviations from the
alternating control signals CS1/CS2 sequence.

5.8.3. Limits

The relative number of deviations from the alternating control signals CS1 and
CS2 shall not exceed 12%.

The measurements shall be carried out in a period of not less than 5 minutes.

5.9. Protection of input circuits

+ The receiver shall not suffer damage when an unmodulated signal, with a
level of 30 volts r.m.s. is applied to its input as specified in subclause 3.8.1 for a
period of 15 minutes, at any frequency in the range from 100 kHz to 28 MHz.

+ The receiver shall operate normally without further attention when the test
signal is removed.

+ In order to provide protection against damage due to static voltages which
may appear at the antenna connection of the receiver, there shall be a DC path from
the antenna terminal to chassis not exceeding 100 kohms.
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6. Radiotelex modems - modulating part: technical and operational
requirements

6.1. General

The modulation rate of the output signal is 100 baud. The equipment’s clock
controlling the modulation-rate shall have an accuracy of 30 ppm. Or better.

The equipment shall be provided with a facility to inhibit the transmission of
an associated transmitter automatically within a period of 1 minute, when a
continuous “B” or “Y” signal is being generated.

For type approval tests and maintenance purposes, the equipment shall have
internal facilities, not accessible to the operator, to:

+ Disengage the inhibition device referred to in the preceding paragraph
+ Generate a continuous “B” (SPACE) OR “Y” (MARK) signal

6.2. Output signals
The equipment shall be provided with at least one of the following outputs:
a) Binary digital output for use in combination with F1B transmitters.

b) An audio output.

6.3. Binary digital output

Where a binary digital output is provided, it shall comply with CCITT
Recommendations V.10 and V.24 or Recommendations V.28 and V.24.

6.4. Audio output
6.4.1. General

Where an audio output is provided, it shall be free of earth and its r.m.s.

output voltage level measured over a non-reactive 600 ohm load shall be internally
adjustable from 0.24 to 2.44 Volts.

The total output level of the two tones shall not vary by more than 0.5 dB
during the transmission of an information block or control signal and each tone
shall be within 0.5 dB relative to the other.

The audio output shall have a frequency shift of 170 Hz and a centre
frequency of 1,700 Hz. The lower frequency 1,615 Hz indicates a "Y" (MARK)
signal and the higher frequency 1,785 Hz indicates a "B" (SPACE) signal. Phase
coherent switching between "MARK" and "SPACE" is preferable in order to limit
the bandwidth and character distortion.
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6.4.2. Frequency error
6.4.2.1 Definition
The frequency error is the difference between the measured frequency and its
nominal value.
6.4.2.2 Method of measurement

The frequencies corresponding to B state and Y state shall be measured on the
output terminals. The measurements shall be carried out under normal test
conditions and under extreme test conditions (subclauses 3.4.1 and 3.5.2).
6.4.2.3 Limit

The frequency error following after the warming-up period of subclause 2.6
shall at any time be within 0.5 Hz.

6.4.3. Spurious signals on the output terminals
6.4.3.1 Definition

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

6.4.3.2 Method of measurement

The output terminals of the equipment shall be connected to a non-reactive
load of 600 ohms. The equipment shall be set up to generate information blocks.
The level of the spurious signals at the output terminals shall be measured.

6.4.3.3 Limit

Irrespective of the power output setting of paragraph 1 of subclause 6.4.1 the
spurious signal components shall not exceed the level as indicated in figure 2.0 dB
refers to the r.m.s. output level of the modulated signal.

6.4.4. Residual frequency modulation
6.4.4.1 Definition

The residual frequency modulation level is the ratio in dB between the noise
power during the emission of a continuous "B" or "Y" signal (test signal 2) and the
output power while emitting test signal 3.

6.4.4.2 Method of measurement

The equipment shall be set up in the FEC mode of operation emitting test
signal 3 and 2 sequencially. The output shall be fed to a linear FM demodulator.

86



TGN 68 - 204: 2001

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 24 dB/octave. The ratio of the two
r.m.s. output levels from the demodulator shall be determined.

DC voltages originated by frequency offset or by test signal 2 shall be
suppressed by an AC coupling device so that they do not influence the results of
the measurements.

6.4.4.3 Limit

The residual frequency modulation ratio shall be -36 dB or less.

6.4.5. Rise time (character form)
6.4.5.1 Definition
The rise time is the time between:

a) The start of an information block and the moment when the output voltage
of the encoder has reached a value of -2 dB relative to the r.m.s. voltage in that
information block.

b) The start of a control signal and the momemt when the output voltage of the
encoder has reached a value of -2 dB relative to the r.m.s. voltage in that control
signal.

6.4.5.2 Method of measurement
In the ARQ mode of operation, the equipment shall be set up as:
a) An information sending station (ISS) using standard test signal 3.
b) An information receiving station (IRS)
The rise time shall be measured at the output of the encoder.
6.4.5.3 Limits

The rise time shall be less than 1.6 msec.

6.4.6. Fall time
6.4.6.1 Definition
The fall time 1s defined as:

a) The time between the end of an information block and the moment when
the output voltage of the encoder has reached a value of -20 dB relative to the r.m.s.
voltage in that information block.

b) The time between the end of a control signal and the moment when the
output voltage of the encoder has reached a value of -20 dB relative to the r.m.s.
voltage in that control signal.
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6.4.6.2 Method of measurement
In the ARQ mode of operation, the equipment shall be set up as:
a) An information sending station (ISS) using standard test signal 3.
b) An information receiving station (IRS).
6.4.6.3 Limit
The fall time shall be less than 1.6 msec.

6.5. Activation of an associated transmitter

A device to key an associated transmitter in advance of the first bit to the
transmitted shall be available. This device may be combined with the device to
activate and de-activate an associated receiver (subclause 7.4).

The time between the activation of the transmitter and the start of the first bit
shall be internally adjustable either continuously or in steps of not more than 1.5
msec from 0 msec up to a minimum of 100 msec.

7. Radiotelex modems - demodulating part: technical and operational
requirements

7.1. Input level
The equipment shall be provided with at least the following input:

An audio input capable to accept signals with a frequency shift of 170 Hz and
a centre frequency of 1,700 Hz.

The lower frequency 1,615 Hz indicates a "Y" (MARK) signal and the higher
frequency 1,785 Hz indicates a "B" (SPACE) signal.

The audio input shall be free of earth and be able to accept at least a level of
0.775 volt + 10 dB without manual adjustments. The input impedance shall be non-
reactive with a value of approx 600 ohms.

7.2. Calling sensitivity
7.2.1. Definition

The calling sensitivity of the decoder is a defined input signal at which a
specified number of repetitions of information blocks is not exceeded.

7.2.2. Method of measurement

A test signal with an r.m.s. voltage level of 0.24 Volt consisting of test signal
1 shall be applied to the receiver as specified in subclause 3.10.2.

The frequency of the test signal shall be at 1,700 Hz.
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The measurements shall also be carried out at a frequency + 20 Hz relative to
1,700 Hz.

In the ARQ mode of operation, the equipment shall be set up as Information
Receiving Station (IRS), and the occurrence of incorrectly received information
blocks shall be registered by counting the number of deviations from the
alternating control signals CS1/CS2 sequence.

The measurements shall be carried out under normal test conditions and under
extreme test conditions (subclauses 3.4.1 and 3.5.2).
7.2.3. Limits

In any period of 5 minutes not more than one repetition of an information
block is permitted.

7.3. Dynamic range

7.3.1. Definition

The dynamic range of the equipment is the range from the minimum to the
maximum level of the input signal at which a specified number of repetitions of
information blocks is not exceeded..
7.3.2. Method of measurement

In the ARQ mode of operation, the equipment shall be set up as Information
Receiving Station (IRS). Test signal 1 shall be applied to the decoder as specified in
subclause 3.10.2.

The level of the test signal shall be varied over the range 0.775 Volt + 10 dB
with an approximately sinusoidal cycle of 0.5 to 1 Hz.

The occurrence of incorrectly received information blocks shall be registered
by counting the number of deviations from the alternating control signals CS1/CS2
sequence.

7.3.3. Limits

In any period of 5 minutes not more than one repetition of an information
block is permitted.

7.4. Activation or deactivation of an associated receiver
A device to mute an associated receiver shall be available.

This device may be combined with the device to activate an associated
transmitter. The time between the finish of the last bit of the associated transmitter
and the re-activation of the receiver may be internally adjustable and shall not
exceed 12 msec.
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8. RF transmitters for use in combination with radiotelex modems: technical
and operational requirements

8.1. Frequencies and classes of emission

The transmitter shall be capable of transmitting on all assigned radiotelex
frequencies allocated to the maritime mobile service in one or more of the
following frequency bands:

+ 415 kHz to 526.5 kHz.
+ 1,605 kHz to 4.0 MHz
+ 1,605 kHz to 28 MHz.

Where applicable the following frequencies shall be readily accessible to the
operator: 2,174.5 kHz, 4,177.5 kHz, 6,268 kHz, 8,376.5 kHz, 12,520 kHz and
16,695 kHz.

Radiotelex frequencies are designated in terms of the assigned frequency
(centre of the F1B spectrum).

When radiotelex signals are generated in the J2B mode, the frequency of the
suppressed carrier needs to be adjusted so as to have the Radiotelex signal
transmitted on the assigned frequency. The assigned transmitting frequency shall
be clearly identifiable on the control panel of the equipment.

The transmitter shall use the class of emission F1B (frequency modulation
with digital information, without a sub-carrier for automatic reception) or J2B
(single side band with digital information, with the use of a modulating sub-carrier,
with the carrier suppressed to at least 40 dB below peak envelope power).

When switching to the assigned frequencies (centre of the F1B spectrum) for
radiotelex as specified in the second paragraph above, the class of emission F1B or
J2B shall be automatically selected.

It shall be possible to change the transmitter from operation on any frequency
to another frequency as quickly as possible, but in any event within a period not
exceeding 15 seconds. For transmitters operating in the frequency band 415 - 526.5
kHz, this period shall not exceed 25 seconds.

For F1B transmitters, the frequency shift shall be 170 Hz. The higher of the
emitted frequencies shall correspond to the "B" (SPACE) signal, and the lower of
the emitted frequencies shall correspond to the "Y" (MARK) signal.

The "B" element shall be binary number zero and the "Y" element number 1.
For J2B the audio input frequency of 1,785 Hz shall correspond to the higher of the
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emitted frequencies, the "B" (SPACE) and an input of 1,615 Hz shall correspond to
the lower emitted frequencies, the "Y" (MARK). It shall be possible to key the
transmitter from a radiotelex modem.

8.2. RF output power
8.2.1. Definition

The RF output power is the mean power delivered by the transmitter to the
artificial antenna, measured during the period in which a specific test signal is
supplied to the input of the transmitter.

8.2.2. Method of measurement

The transmitter shall be connected to the artificial antenna as specified in
subclause 3.9.1.

Test signal 5 shall be used to modulate the transmitter. The input level shall be
increased until the RF output power has reached its maximum value.

This value shall be taken as the RF output power.

The measurements shall be carried out under normal and extreme test
conditions (subclauses 3.4.1 and 3.5.2 applied simultaneously).

8.2.3. Limits

In the frequency band 415 to 526.5 kHz, the RF output power shall be at least
60 W.

In the frequency band 1.6 to 4 MHz, the RF output power shall be at least 60 W
and shall not exceed 400 W.

In the frequency band 4 to 28 MHz, the RF output power shall be at least 60
W and shall not exceed 1500 W.

8.3. RF output power stability
8.3.1. Definition

The RF output power stability is a function of the variation in the RF output
power of the transmitter within a specified period of time.
8.3.2. Method of measurement

The transmitter shall be connected to the artificial antenna as specified in
subclause 3.9.1.

The RF output power stability shall be measured during excitation of the
transmitter with test signal 4.
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The measurements shall be carried out under normal and extreme test
conditions (subclauses 3.4.1 and 3.5.2 applied simultaneously).

8.3.3. Limits
The variation of the RF output power during one block of the test signal shall

be within £ 2 dB relative to the mean power level of that block.

8.4. Residual RF noise output power
8.4.1. Definition

The residual RF noise output power of the transmitter is defined as the RF
output power level with the transmitter not keyed, measured at the associated
radiotelex receiving frequencies.

8.4.2. Method of measurement

Measurement of the residual RF noise output power on the associated
receiving frequency shall be made with the transmitter tuned to the assigned
frequencies listed in the second paragraph of subclause 4.2 and tuned to
representative frequencies throughout the frequency bands listed in the second
paragraph of subclause 4.2. These frequencies shall be recorded in the test report.

The transmitter shall be connected to the artificial antenna as specified in
subclause 3.9.1.

The transmitter shall be driven with test signal 5 to maximum RF output
power as measured in subclause 8.2.

The transmitter shall then be switched off using the key input intended to be
operated from an ARQ unit.

A switched attenuator or antenna relay that forms a standard part of the ship's

radiotelex installation may be used in connection with this measurement.

The same requirements for the residual RF noise output power applies to the
transmitter for the period where the pre-key time exceeds the local equipment delay
time (subclause 10.4).

8.4.3. Limits

The RF output power supplied to the artificial antenna shall, within 12 msec.
after the transmitter has been switched off by means of the keying signal, decrease
to a level below -150 dB relative to the RF output as measured in para 8.2 or -93
dBm, whichever is the higher power level.
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8.5. Antenna tuning

The transmitter and the antenna connected thereto shall be capable of being
properly tuned on all the frequencies throughout the frequency bands for which the
equipment is intended to operate.

If tuning is performed automatically, the tuning time shall not exceed the
period as stated in subclause 8.1.

8.6. Protection of transmitters

When delivering maximum output power using test signal 5, the transmitter
shall not be damaged when the antenna output terminal is short-circuited or open-
circuited in each case for a period of at least 5 minutes.

At the end of this period the transmitter shall be able to operate normally for
all available modes without further attention.

8.7. Continuous operation

8.7.1. Definition

Continuous operation of the transmitter is operation without interruption at
maximum RF output power during the period of time considered necessary for
traffic handling.
8.7.2. Method of measurement

The transmitter shall be connected to the artificial antenna as specified in
subclause 3.9.1 and driven to its maximum RF output power using test signal 5.
For a period of 15 minutes the equipment shall transmit continuously.

The measurements shall be carried out under normal and extreme test
conditions (subclauses 3.4.1 and 3.5.2 applied simultaneously).

8.7.3. Limits

The variation in the mean value of the output power shall not exceed 3 dB.
The limits of para 8.2 shall not be exceeded.

8.8. Unwanted emissions

8.8.1. Definition
Unwanted emissions consist of spurious emissions and out-of-band emissions.

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 corresponding transmission of information.
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Spurious emissions include harmonic emissions, parasitic emissions,
intermodulation products, frequency conversion products, but exclude out-of-band

emissions.

Out-of-band emissions are emissions on a frequency or frequencies
immediately outside the necessary bandwidth which result form the modulation
process, but exclude spurious emissions.

8.8.2. Method of measurement

Unwanted emissions shall be measured at the output terminals of the

transmitter.

The transmitter shall be connected to the artificial antenna as specified in
subclause 3.9.1 and adjusted to produce maximum RF output power.

The transmitter shall be modulated with test signal 6. The measurement shall
be carried out in the frequency range 9 kHz - 2 GHz.

8.8.3. Limits

Unwanted emissions shall lie below the curve of fig.1. 0 dB refers to the mean
power within the necessary bandwidth.

8.9. Residual frequency modulation

8.9.1. Definition

The residual frequency modulation of the transmitter is defined as the ratio in
dB of the demodulated signal when test signal 5 and test signal 6 is transmitted
successively to the demodulated RF signal.

8.9.2. Method of measurement

The transmitter shall be connected to the artificial antenna as specified in
subclause 3.9.1 and adjusted to produce maximum RF output power.

The equipment shall be modulated with test signal 5 and test signal 6
successively and the ratio of the r.m.s. output level of a linear FM demodulator,
connected to the output terminals of the transmitter via a suitable attenuator, shall
be measured. 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.

8.9.3. Limit

The residual frequency modulation ratio shall be at least -26 dB.
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8.10. Frequency modulation due to vibration

8.10.1. Definition

The frequency modulation due to vibration is the deviation of the output
frequency which may occur when the complete equipment is vibrated over a
specific range of frequencies and amplitudes.
8.10.2. Method of measurement

The transmitter complete with chassis covers and shock absorbers (if supplied),
shall be clamped in its normal operating position to a vibration table. The transmitter
shall be connected to the artificial antenna as described in subclause 3.9.1.

The transmitter shall be switched on and test signal 5 shall be applied to its
input.

The RF output power shall be adjusted to -10 dB relative to the power as
measured in subclause 8.2.

The table shall be vibrated as described in the environmental test specification
(Annex VI to CEPT Recommendation T/R 34-01).

Any frequency deviation of the output signal occurring during this test shall
be measured using a suitable discriminator. While performing this test, care should
be taken to avoid measurement errors due to frequency drift.

8.10.3. Limit

The frequency deviation shall not exceed +5 Hz.

8.11. Frequency error

8.11.1. Definition

The frequency error of the transmitter is the difference between the measured
frequency and its nominal value.
8.11.2. Method of measurement

The transmitter shall be set to a radio frequency assigned for radiotelex
operation in at least the highest frequency band for which the equipment has been
designed.

The transmitter shall be connected to the artificial antenna as described in
subclause 3.9.1.

Test signal 7 shall be applied to its input.

The output power shall be reduced by 3 dB relative to the maximum output
power as obtained in subclause 4.3. The measurement shall be performed for both
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the "B" and "Y" state by switching at regular time intervals between the two states.
The measurement shall be carried out under normal and extreme test conditions
(subclauses 3.4.1 and 3.5.2 applied simultaneously).

The frequency of the output signal shall be registered.

The temperature range of subclause 3.4.1 shall be achieved by varying the
temperature linearly with time from the lower to the upper extreme condition and
vice versa within a total cycle period of 16 hours.

8.11.3. Limit

The measured frequency shall at any time for the "B" state be within = 10 Hz
relative to the assigned frequency +85 Hz and for the "Y" state within + 10 Hz
relative to the assigned frequency -85 Hz.

8.12. Rise time
8.12.1. Definition

The rise time is the time between:

+ The start of an information block and the moment when the output power of
the transmitter has reached a value of -2 dB relative to the mean power in that
information block.

+ The start of an information block or control signal is defined as the moment
when the first bit of the character is initiated.
8.12.2. Method of measurement

The transmitter shall be connected to the artificial antenna as described in
subclause 3.9.1. Test signal 4 shall be used to drive the transmitter to its maximum
output power.

The rise time shall be measured at the output of the transmitter.

8.12.3. Limit

The rise time shall be less than 2 msec.

8.13. Fall time

8.13.1. Definition
The fall time is defined as:

+ The time between the end of an information block and the moment when the
RF output power of the transmitter has reached a value of 20 dB below the RF
output power as measured in subclause 8.2.
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+ The end of an information block or control signal is defined as the moment
when the last bit of the last character has ended.
8.13.2. Method of measurement

The transmitter shall be connected to the artificial antenna as described in
subclause 3.9.1. Test signal 4 shall be used to drive the transmitter to its maximum
output power.

The fall time shall be measured at the output of the transmitter.

8.13.3. Limit
The fall time shall be less than 2 ms.

8.14. Input signals
The transmitter shall be provided with at least one of the following inputs:

a) A binary input where the "B" (SPACE) element shall be a binary zero and
the "Y" (MARK) element a binary 1.

b) An audio input suitable for a frequency shift of 170 Hz and a centre
frequency of 1700 Hz. The lower frequency 1,615 Hz indicates a "Y" (MARK)

signal and the higher frequency of 1,785 Hz indicates a "B" (SPACE) signal.

8.15. Input level

Where a binary input is provided, it shall comply with CCITT
Recommendation V.10 and V.24 or Recommendations V.28 and V.24.

Where an audio input is provided, it shall be free of earth and suitable to
receive an r.m.s. input of 0 dBm measured into 600 ohm.

9. RF receivers for use in combination with radiotelex modems: technical and
operational requirements

9.1. General

The receiver’s design shall allow for the reception of FIB signals with a
frequency-shift of 170 Hz and a modulation rate of 100 bauds.

9.2. Frequencies and classes of emission

The receiver shall be capable of receiving on all assigned radiotelex
frequencies allocated to thearitime mobile service in one or more of the following
frequency bands:

+ 415 kHz to 526.5 kHz
+ 1605 kHz to 4.0 MHz
+ 1605 kHz to 28 Mhz.
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Where applicable the following frequencies shall be readily accessible to the
operator: 2,174.5 kHz, 4,177.5 kHz, 6,828 kHz, 8376.5 kHz, 12,520 kHz and
16,695 kHz.

Radiotelex frequencies are designated in terms of the assigned frequency
(centre of the F1B spectrum). The selected receiver frequency shall be clearly
identifiable on the control unit of the equipment.

The receiver shall be capable of receiving signals with classes of emission
F1B and J2B.

Where more than one class of emission can be selected, each class of
emission shall be directly accessible to the operator.

The receiver shall be capable of being tuned from any frequency to any other
frequency as quickly as possible and in any event within a period not exceeding
15 seconds.

9.3. Method of tuning

The receiver shall provide for tuning to the assigned radiotelex frequencies
within the specified frequency ranges by one of the following methods:

+ Continuous tuning

+ Incremental tuning by means of synthesizer with steps not greater than 100 Hz.

9.4. Frequency conversion

In order to preserve the polarity of "MARK" and "SPACE", an initial change
of the frequency of the input signal at the receiver and the change of frequency of
the signal at the output terminals shall be the same.

To facilitate the use of existing NBDP equipment with a nominal input
frequency of 1500 Hz, provisions may be available to change the output frequency
to 1500 Hz.

9.5. Frequency modulation due to vibration

9.5.1. Definition

The frequency modulation due to vibration is the deviation of output
frequency which may occur when the complete equipment is vibrated over a
specified range of frequencies and amplitudes.
9.5.2. Method of measurement

The receiver complete with chassis covers and shock absorbers (if supplied)
shall be clamped in its normal operating position to a vibration table. The receiver
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shall then be switched on and after the warming-up period permitted under
subclause 2.6, an unmodulated RF test signal shall be applied to its input at a level

of +20 dBuV.
The receiver shall be adjusted to deliver standard output power at 1,700 Hz

(see subclause 9.10). The table shall be vibrated as described in the environmental
test specification (Annex VI to CEPT Recommendation T/R 34-01).

Any frequency deviation of the output signal occuring during this test shall be
measured using a suitable discriminator. While performing this test, care shall be
taken to avoid measurement errors due to frequency drift.

9.5.3. Limits

The frequency peak deviation shall not exceed £ 5 Hz.

9.6. Maximum usable sensitivity

9.6.1. Definition

The maximum usable sensitivity is the minimum level (e.m.f) of an RF input
signal with specified modulation which will produce at the receiver output a
defined value of signal plus noise plus distortion to noise plus distortion and at the
same time an output power level of not less than the minimum required output
power (subclause 9.10.3).

9.6.2. Methods of measurements

Tests shall be carried out for each frequency band for which the receiver is
designed.

The test input signal to the receiver shall be unmodulated and tuned to an
assigned frequency in each available frequency band.

For each test the input of the test signal shall be adjusted until the
S+N+D/N+D ratio at the receiver's output is 20 dB. The measured input level is the
maximum usable sensitivity.

9.6.3. Specified limits

With a test signal source of 50 ohms and a S+N+D/N+D ratio of 20 dB, the
maximum usable sensitivity shall be better than the following values.

The maximum level of the input signal shall be +5 dBuV for frequencies
above 4 MHz and +10 dBpV for frequencies below 4 MHz.

When at the request of the manufacturer and with the approval of the testing
authority, a test signal source consisting of 10 ohms resistor in series with a 250 pF
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capacitor may be used in the frequency range 1605 - 4000 kHz, the following
specified limits apply for the maximum usable sensitivity.

The maximum level of the input signal shall be +20 dBuV at a S+N+D/N+D
ratio of 20 dB.

9.7. Adjacent channel selectivity
9.7.1. Definition

Adjacent channel selectivity is defined as the ability of the receiver to
discriminate between the wanted signal (to which the receiver is tuned) and
unwanted signals (having frequencies generally outside the pass-band), the wanted
and unwanted signals acting simultaneously. The adjacent channel selectivity is
defined for the purpose of this specification as the ratio of the levels at the receiver
input of a specified unwanted signal to a specified wanted signal which results in a
reduction of the S+N+D/N or S+N+D/N+D ratio from 20 dB to 14 dB.

9.7.2. Method of measurement

The wanted signal shall be unmodulated and adjusted in frequency and level
to produce an output signal with a frequency of 1,700 Hz and with a S+N+D/N+D
of 20 dB.

The unwanted signal shall also be unmodulated and have a frequency equal to
the wanted frequency +500 Hz or the wanted frequency -500 Hz and adjusted in
level such that the S+N+D/N or S+N+D/N+D ratio has been reduced from 20 dB to
14 dB.

9.7.3. Limits

The ratio of the level of the unwanted signal to the level of the wanted signal
shall be 40 dB or more..

9.8. Two-signal tests of selectivity
9.8.1. Blocking

Blocking is a change (reduction) in the wanted output power of a receiver due
to an unwanted signal on another frequency.
9.8.2. Method of measurement

The measurement shall be made by means of the simultaneous application of
two test signals to the input of the receiver. One of the test signals is the wanted
signal to which the receiver is tuned, and the other is the unwanted signal.
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The measurement shall be carried out with an input level of the wanted signal
of + 60 dBuV (e.m.f.) and shall be repeated with the wanted signal at a level equal
to the maximum usable sensitivity of the receiver.

The wanted test input signal to the receiver shall be unmodulated and tuned to
the assigned frequency.

The unwanted signal shall have a frequency of + 20 kHz relative to that of the
wanted signal and shall be unmodulated. Its input level shall be adjusted until it
causes a change of 3 dB in the output level of the wanted signal. When the
specified condition is reached, the input level of the unwanted signal shall be taken
as the blocking level.

When performing the above measurements, precautions have to be taken that
the distortion components in the output signal do not influence the results
noticeably.

9.8.3. Limits

With the wanted signal +60 dBuV (e.m.f.) the level of the unwanted signal
shall not be less than +100 dBuV (e.m.f.).
With the wanted signal at a level equal to the maximum usable sensitivity, the

level of the unwanted signal shall be at least +65 dB above the maximum usable
sensitivity level.

9.8.4. Cross-modulation

Cross-modulation is the transfer of modulation from an unwanted, amplitude-
modulated signal on another frequency to the wanted signal.

9.8.5. Method of measurement

The measurement shall be made by means of the simultaneous application of
two signals to the input of the receiver. One of the test signals is the wanted signal
to which the receiver is tuned and the other is the unwanted signal.

The wanted test input signal to the receiver shall be the normal test signal
specified in subclause 4.2, paragraph 3 with a level of +60 dBuV e.m.f. The
receiver shall give an output voltage of 0.775 V + 3 dB (see subclause 9.10).

The amplitude modulation of the wanted signal shall then be switched off. The
unwanted signal shall have a frequency of +20 kHz relative to that of the wanted
signal.

The unwanted signal shall be modulated to a depth of 30% at 400 Hz.

101



TGN 68 - 204: 2001

The input level of the unwanted signal shall be increased until the total unwanted
power in the receiver output due to cross-modulation is 30 dB below standard output
power. The input of the unwanted signal at which this condition is obtained shall be
taken as the cross-modulation level (Ievel modulation transfer -30 dB).

When performing the above measurements, precautions have to be taken that
the distortion components in the output signal do not influence the results
noticeably.

9.8.6. Limit
The level of the unwanted signal shall not be less than +94 dBuV e.m.f.

9.8.7. Reciprocal mixing

Reciprocal mixing is the transfer from the noise sidebands of the receiver's
local oscillator(s) to a wanted signal due to the presence of a wanted and/or
unwanted signal.

9.8.8. Methods of measurements

The measurement shall be made by means of the simultaneous application of
two test signals to the input of the receiver. One of the test signals is the wanted
signal to which the receiver is tuned and the other is the unwanted signal, both

signals unmodulated.

The wanted test input signal to the receiver shall be tuned to the assigned
frequency and have a level of +60 dBuV e.m.f.

The output frequency due to the wanted signal shall be 1,700 Hz and pass a
low-pass filter with a cut-off frequency of not less than 2,200 Hz and an attenuation
of 14 dB at 3,400 Hz.

The unwanted signal shall have a frequency separation of + 20 kHz or more
relative to that of the wanted signal.

The input level of the unwanted signal shall be adjusted until it causes a
reduction of the S+N+D/N+D ratio down to 30 dB. When specified condition is

reached, the input level of the unwanted signal, shall be taken as the reciprocal

mixing level.

Care should be taken that the noise sidebands of the generators representing
the wanted but especially the unwanted signal do not influence the measurements
noticeably.
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9.8.9. Limit
For reciprocal mixing the level of the unwanted signal shall not be less than
+100 dBpV e.m.f.

9.9. Intermodulation

9.9.1. Definition

Intermodulation is a process by which signals are produced from two or more
(generally unwanted) signals simultaneously present in a non-linear circuit.

9.9.2. Method of measurement

An unmodulated input signal on an assigned frequency shall be applied to the
receiver input at a level of +30 dBuV.

The output voltage shall be noted for reference as given in subclause 9.10.
This output voltage shall be taken as the reference output voltage.

The wanted signal shall then be removed and two equal in level unmodulated
signals shall be simultaneously applied to the input of the receiver. One of the
signals shall have a frequency difference from the nominal frequency of the wanted
signal of approximately 30 kHz.

The other signal shall have a frequency difference of approximately 60 kHz
and shall be adjusted in frequency to have maximum effect.

When choosing the frequencies used for this measurement, care should be
taken to avoid frequencies at which spurious responses occur. The input levels of
the two interfering signals shall remain equal and shall be adjusted until the output
power of the receiver due to the interfering signals is equal to the reference output
power. If the output/input characteristic is not suitable for determining these input
levels precisely, it should be ensured that the AGC settings are the same as with the
wanted signal, for example by using the AGC voltage as the reference.

9.9.3. Limit
The level of each of the two interfering signals which result in standard output
shall not be less than +90 dBuV e.m.f.

9.10. Receiver's line output

9.10.1. Definition

The receiver's line output voltage is defined as a fixed AF r.m.s. voltage
available at the line output terminals of the receiver.
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9.10.2. Method of measurement

The measurement shall be carried out with an input level of the wanted signal

of +60 dBuV e.m.f. and shall be repeated with the wanted signal at a level equal to
the maximum usable sensitivity of the receiver.

The wanted test input signal to the receiver shall be unmodulated and tuned to
an assigned frequency.

The output voltage shall be measured across a non-reactive resistor of 600 ohm.
9.10.3. Limits
The audio frequency output voltage shall have a level of 0.775 Volts + 3 dB.

The output terminal shall be free from earth.

9.11. AGC characteristics (attack and decay times)

9.11.1. Definitions

AGC Attack time: the time from the instant at which the input signal level is
suddenly increased by a specified amount, until the instant at which the level of the
output signal reaches and remains within + 2 dB of the subsequent steady-state value.

AGC decay time: the time from the instant when the input signal is suddenly
decreased by a specified amount until the instant at which the output signal reaches
and remains within = 2 dB of the subsequent steady-state value.

9.11.2. Method of measurement

A test signal unmodulated and tuned to an assigned frequency shall be applied
to the input of the receiver via an attenuator capable of being switched in a single
step of 30 dB. The resulting audio output shall be displayed by means of an
oscilloscope.

The input level (in e.m.f.) shall be adjusted to produce an output S+N+D/N or
S+N+D/N+D ratio of 20 dB, and the output level adjusted to 10 dB below the
standard audio frequency output power. The attenuator shall then be switched so
that the input signal increases in level by 30 dB. The attack time shall be measured.

The attenuator shall then be switched so that the input signal returns in a
single step to its original level. The recovery time shall be measured.

9.11.3. Limits
The attack time shall not exceed 2 ms.
The decay time rate shall be in the range of 100 - 200 msec.

The overshoot in the output signal due to an increase of the input signal by a
step of 70 dB shall not exceed 3 dB relative to the steady state output signal.
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9.12. Protection of input circuits

The receiver shall not suffer damage when an unmodulated signal with a level
of 30 volts r.m.s. is applied to its input as specified in para 3.8.1 for a period of 15
minutes, at any frequency in the range from 100 kHz to 28 MHz.

The receiver shall operate normally without further attention when the test
signal is removed.

In order to provide protection against damage due to static voltages which
may appear at the antenna connection of the receiver, there shall be a DC path from
the antenna terminal to chassis not exceeding 100 kohms.

9.13. Tuning error and tuning drift
9.13.1. Definitions

Tuning error is the amount by which the frequency indicated on the receiver
differs from the carrier frequency of an input signal to which the receiver is
intended to be tuned.

Tuning drift is the amount by which the tuning changes over a period of time,
in the absence of adjustment to the receiver.

9.13.2. Method of measurement of tuning error

An unmodulated test signal tuned to an assigned frequency and with a level of
60 dBuV shall be applied to the input of the receiver, the frequency accuracy of the
test signal being + 1 Hz.

The output frequency shall then be measured at suitable intervals of time. The

measurements shall be performed under normal test conditions and extreme test
conditions (paras 3.4.1 and 3.5.2 applied simultaneously).

9.13.3. Limits for tuning error

The combined effects of tuning error and tuning drift shall not cause a
frequency error of the receiver's output signal exceeding 10 Hz at all times.

9.14. Spurious response rejection

9.14.1. Definition

Spurious response rejection is the ability of the receiver to discriminate
between a wanted signal and unwanted signals with frequencies outside the pass-
band of the receiver.

Spurious responses occur on such frequencies as image frequency,
intermediate frequency, and other.
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9.14.2. Method of measurement

The receiver shall be set in the mode used for radiotelex operation. Two
signals are applied to the receiver simultaneously as specified in subclause 3.8.

The wanted signal shall be an unmodulated RF signal tuned to an assigned
frequency for radiotelex operation.

The level of the wanted signal shall be 20 dBuV at the nominal frequency of
the receiver.

The unwanted signal shall be unmodulated and varied in frequency to search
for spurious responses between 100 kHz and 2 GHz excluding the frequency band

+ 1 kHz around the nominal frequency of the receiver. The level shall be adjusted
to reduce the S+N+D/N+D ratio to 14 dB.

9.14.3. Limits

The level of the unwanted signal producing spurious responses causing a

reduction in S + N + D/N + D ratio to 14 dB, shall exceed +60 dBuV in the
neighbouring band -3 kHz to -1 kHz and +1 kHz to +3 kHz relative to the nominal

frequency, and shall exceed +76 dBuV outside the above-mentioned neighbouring
bands.

9.15. Operation of the receiver during ARQ operation
9.15.1. Definition

Operation of the receiver during ARQ operation is the ability of the receiver to
retain its sensitivity when an RF signal, representing the radiotelex station's
transmitter, is periodically present at the receiver's input.

9.15.2. Method of measurement

In order to simulate the presence of an RF signal at the input of the receiver
generated by the radiotelex station's own transmitter during ARQ mode of
operation, an RF signal with a level of 120 dBuV shall be connected to the
receiver's input.

The connection of this signal shall be periodical with a connection time of

approx. 210 msec. with a total cycle time of approx. 450 msec.

In addition to the signal above, the wanted RF signal with a level of 10 dBuV
and in correspondence with the tuning frequency of the receiver shall permanently
be connected to the receiver's input.
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At the 1,700 Hz output terminal of the receiver, the signal shall be adjusted to
0.775 V £ 10 dB peak voltage.

The r.m.s. value of the output signal shall then be measured by disconnecting
the RF signal representing the transmitter permanently. The effect of this signal on
the rms. value of the wanted signal shall be measured.

A keying signal connecting and disconnecting the 120 dBuV RF signal shall
be used to activate and deactivate the receiver.

Any additional antenna relay or an attenuator that normally forms a part of the
ship's radio installation may be used in connection with this test.

9.15.3. Limit

The r.m.s. output value of the 1,700 Hz signal shall not vary by more than + 3
dB when the 120 dBuV RF signal is periodically connected or permanently
disconnected.

10. Station requirements

10.1. General

When the radiotelex station has been set up to the required working frequency
or frequencies, the transmitter shall be activated automatically when the receiver
registers that a selective call number has been received corresponding to the
identity number of the equipment.

In the ARQ mode of operation, the station which establishes a circuit is the
master station and sends the "call signal" until it receives an appropriate control
signal. However, if the circuit has not been established after 128 cycles (128 x 450
msec.), the station shall change its condition to "stand-by" and shall wait for a
duration of at least 128 cycles before it sends the "call signal" again.

10.2. Maintenance of phasing
10.2.1. Definition

The maintenance of phasing is defined as the ability of the Information
Receiving Station (IRS) to maintain synchronization with the Information Sending
Station (ISS), when the incoming signal is suppresed for a specified period of time.
10.2.2. Method of measurement

The equipment shall be set up as Information Receiving Station (IRS) in the
ARQ mode of operation.
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An RF signal with a level of 20 dBuV and modulated with test signal 1, shall
be applied to the receiver through a matching network as specified in para 3.9.

The test signal applied to the receiver shall be suppressed so that precisely 31
repetitions occur and then be reestablished.

10.2.3. Limits

The information receiving station shall start to print the information of the test
signal as soon as the connection is reestablished and no character from the order of
the test signal shall be missing.

10.3. Time-to-answer a call

10.3.1. Definition

The time-to-answer a call is the time between the reception of a selective call
number in the equipment, and the beginning of emission of correct signals.
10.3.2. Method of measurement

The equipment shall be tuned to the correct frequency and set up as a station
ready for operation (STAND-BY).

An RF test signal with a level of 20 dBuV shall be applied to the receiver as
specified in subclause 3.9.

The test signal shall comprise of call-blocks containing the identity number
of the equipment.

The time-to-answer a call shall be measured as the time the selective call
signal is applied to the receiver until the transmitter starts to emit the correct
control signals, indicating that the equipments identity has been correctly decoded.

10.3.3. Limit

The time-to-answer a call shall not exceed 4.1 seconds.

10.4. Station delay time
10.4.1. Definition

In the ARQ mode of operation, the station delay time is the time between:

a) The end of an information block on the receiver's antenna input and the
start of a related control signal on the transmitter's antenna output.

b) The end of a control signal on the receiver's antenna input and the start of
an information block on the transmitter's antenna output.
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The end and start of an information block, respectively a control signal, refer
to the moment the level of the RF signal has reached a value corresponding to -2
dB relative to the mean level.
10.4.2. Method of measurement

The equipment shall be set up as an:

a) Information Receiving Station (IRS)

b) Information Sending Station (ISS).

An RF test signal with a level of 20 dBuV consisting of standard test signal 3

shall be applied to the receiver through the matching network specified in
subclause 3.9.

10.4.3. Limit

The station delay time shall not be more than 12 msec.

10.5. Scanning receivers

Where scanning receivers are used, the following requirements are to be met.

10.5.1. Channel dwell-time
10.5.1.1 Definition
The channel dwell-time is the time that the receiver monitors each channel
effectively.
10.5.1.2 Method of measurement
The equipment shall be set up as station ready for operation (STAND-BY).
Two RF test signals with a level of 20 dBuV shall be applied to the receiver as
specified in para 3.8.

One of the RF signals, with a nominal frequency corresponding to a desired
radiotelex channel, shall consist of standard test signal 2.

The other RF signal shall have a frequency corresponding to the assigned
frequency of an arbitrarily chosen radiotelex channel and shall be unmodulated.

The receiver shall be arranged to scan between the two radiotelex channels,
and the channel dwell-time shall be measured at the output of the receiver.

10.5.1.3 Limits

The dwell-time per channel shall be at least 2.7 seconds but not more than 4.5
seconds. The dwell-time per channel shall in no event be shorter than the measured
time to answer a call (subclause 10.3).
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10.5.2. Time for channel shift
10.5.2.1 Definition

The time for channel shift is the time between the moment the receiver ceases
the monitoring of a channel until the moment the receiver is ready for operation on
another channel.

10.5.2.2 Method of measurement

The equipment shall be set up as a station ready for operation (STAND-BY).
The two RF signals with a level of 20 dBuV shall be applied to the receiver as
specified in subclause 3.8.

One of the RF signals, with a nominal frequency corresponding to a desired
radiotelex channel shall consist of standard test signal 2. The other RF signal shall
have a frequency corresponding to the assigned frequency of an arbitrarily chosen
radiotelex channel and shall be unmodulated. The receiver shall be arranged to
scan between the two radiotelex channels. The time for channel shift shall be
measured at the output of the receiver.

10.5.2.3 Limits

The time for channel shift shall not exceed 10% of the channel dwell-time.

10.6. Station requirements

The relevant station requirements of this annex shall also be met when the
NBDP equipment is operated in combination with:

+ A separate transmitter complying with chapter 8 of this annex and the
relevant requirements of annex 1 of the CEPT Recommendation T/R 34-01 and/or

+ A separate receiver complying with chapter 9 of this annex and with the
relevant requirements of annex 1 and annex 7 of the CEPT Recommendation T/R
34-01.

11. Interference

11.1. General

All reasonable and practicable steps should be taken to ensure electromagnetic
compatibility between the equipment concerned and other radio communication
and navigational equipment carried on board in compliance with the relevant
requirements of Chapter IV and Chapter V of the 1974 SOLAS Convention as
amended.
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11.2. Conducted spurious emission into the mains

11.2.1. Conditions of measurement

The interconnection cable between the equipment under test and the artificial
mains network shall be screened and not exceed 0.6 m in length.

The antenna connection of the equipment under test, if any, shall be
terminated with a non-radiating artificial antenna.

For equipment intended to operate on frequencies above 30 MHz, the
equipment may be measured with the antenna connected.

For transmitters intended to operate in the frequency bands up to 30 MHz, this
measurement only applies in the operational but not-keyed condition.
11.2.2. Method of measurement

Conducted spurious emissions shall be measured in the frequency range of 9
kHz to 30 MHz as described in CISPR publication 16, section 1 - measuring
receiver and section 2 subclauses 8.1 to 8.3 - artificial mains network (50 ohm).
11.2.3. Specified limits

The level of any conducted spurious signal shall not exceed the values given
in figure 3.

12. Operational procedures

12.1. Objective

The objective of the test is to verify that the procedures used by the radiotelex
equipment under test conform fully with the relevant CCIR Recommendations..
12.1.1. Method of testing

The mobile radiotelex equipment under test is connected to a reference
laboratory equipment which has been checked as fully conforming to the CCIR
Recommendations 625, 490 and 491-1. The following operations shall be
performed:

+ Calling;

+ Connection;

+ Identification;

+ The exchange of messages both ways;

+ The end of communication.

12.1.2. Results

All operations shall be performed without incident. Any incident shall be
reported.
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