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LOI NOI PAU

Tiéu chuidn Nganh TCN 68 - 252: 2006 “Thiét bi vo tuyén diéu ché goc bang tan dan
dung 27 MHz - Yéu cau ky thuat” duoc xay dung trén co s& chap thuan dp dung céc yéu
cau ky thuat cta tiéu chuan EN 300 135-1 V1.1.2 (2000-08) va EN 300 135-2 V1.1.1
(2000-08) ctia Vién Tiéu chuén Vién thong chau Au (ETSID).

Tiéu chuan Nganh TCN 68 - 252: 2006 do Vién Khoa hoc K§ thuat Buu dién (RIPT)
bién soan theo dé nghi cia Vu Khoa hoc - Cong nghé va dugc ban hanh theo Quyét dinh s6
30/2006/QD-BBCVT ngay 05/9/2006 ctia Bo trudng Bo Buu chinh, Vién thong.

Tiéu chuan Nganh TCN 68 - 252: 2006 duoc ban hanh dudi dang song ngft (ti€ng Anh
va tiéng Viét). Trong trudng hop ¢6 tranh chap vé cach hiéu do bién dich, ban tiéng Viét duge
ap dung.

VU KHOA HOC - CONG NGHE
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THIET BI VO TUYEN PIEU CHE GOC
BANG TAN DAN DUNG 27 MHz

YEU CAU KY THUAT

(Ban hanh kém theo Quyét dinh so 30/2006/QD-BBCVT ngay 05/9/2006
cua B¢ trudng Bo Buu chinh, Vién thong)

1. Pham vi ap dung

Tiéu chudn nay 4p dung cho céc hé thong thiét bi diéu ché géc dudng bao khong doi sir
dung trong nghiép vu di dong mat dat, su dung cac bang thong hién c6, hoat dong trén cac
dai tan s6 vo tuyén thudc bang tan dan dung 27 MHz, véi khoang cach kénh la 10 kHz, danh
cho truyén din thoai va dit liéu. Tiéu chudn nay dp dung cho thiét bi vo tuyén tuong tu va
thi€t bi vo tuyén twong tu - s6 két hop c6 ddu néi ang ten bén trong hodc bén ngoai dung dé
truyén dan di liéu va/hoic thoai.

Tiéu chuén nay dung dé hgp chuén thiét bi vo tuyén diéu ché géc bang tin dan dung
(27 MHz).

Cac loai thiét bi nim trong pham vi tiéu chuin bao gém:

- Tram g6c (thi€t bi ¢6 6 cam ang ten, sit dung & vi tri ¢6 dinh);

- Thiét bi di dong (thiét bi ¢6 6 cam ang ten, thudng duoc sir dung trén xe hodc cdc tram
luu dong).

- Va thiét bi di dong cam tay:

a) C6 6 cam ang ten; hoic

b) Khong c6 6 cdm ang ten ngoai (thi€t bi ang ten lién).

2. Tai liéu tham chiéu chudn

- ETSI EN 300 135-1 V1.1.2 (2000-08): "Electromagnetic compatibility and Radio
spectrum Matters (ERM); Angle-modulated Citizens Band radio equipment (CEPT PR 27
Radio Equipment); Part 1: Technical characteristics and methods of measurement".

- ETSI EN 300 135-2 V1.1.1 (2000-08): "Electromagnetic compatibility and Radio
spectrum Matters (ERM); Angle-modulated Citizens Band radio equipment (CEPT PR 27
Radio Equipment); Part 2: Harmonized EN covering essential requirements under article 3.2
of R & TTE Directive".

3. Cac dinh nghia, ky hiéu va chir viét tit
3.1. Cdc dinh nghia

Tram goc: Thiét bi ¢6 6 cim ang ten dé sir dung ang ten ngoai va dugc sit dung & vi tri
co dinh.
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Thiét bi di dong: Thiét bi c6 6 cam ang ten d€ sir dung dng ten ngoai va thudng duoc
str dung trén xe hoac cac tram luu dong.

Thiét bi di dong cam tay: Thiét bi c6 6 cdm ang ten hodc dng ten lién hodc ca hai,
thudng duoc sir dung doc 1ap, c6 thé mang theo ngudi hodc cam tay.

Ang ten lién: L3 ang ten duoc thiét k& gan véi thiét bi ma khong st dung ddu noi ang
ten 50 Q ngoai va coi nhu mot phin cta thi€t bi. Ang ten lién c6 thé lap dit bén trong hoic
bén ngoai thiét bi.

Piéu ché goc: Diéu ché gbc ¢6 dic tinh tién nhan (pre-emphasis) cho mdy phat va dic
tinh giai nhan (de-emphasis) cho may thu.

3.2. Cdc ch viét tat

AC Dong dién xoay chiéu

CB Bang tan dan dung

e.m.f Stic dién dong

EMC Tuong thich dién tu truong

IF Tan s6 trung gian

R&TTE Thiét bi dau cudi thong tin va vo tuyén
ptt Niit bdm dé noi

RF Tan s6 vo tuyén

r.m.s Gid tr1 hiéu dung

SINAD Ty s6 SND/ND

3.3. Cdc ky hiéu
E,: cudng do trudng chuan.
R,: khoang cach chudn.

4. Cac yéu cau chung

4.1. Cac ddc tinh chung

4.1.1. Bang tan

Bang tan hoat dong cuc dai tir 26,960 MHz dén 27,410 MHz. Thiét bi hoat dong trén
mot hoac nhiéu kénh, t6i da 1a 40 kénh.

4.1.2. Cdc tan sé song mang va chi sé kénh
Bang sau liét ké cdc tan s6 séng mang va chi so kénh c6 thé sir dung.

Bdng 1: Cdc tan s6 séng mang va chi so kénh

Tan sé séng mang Chi sé kénh Tan sé séng mang Chi sé kénh
26,965 MHz 1 27,215 MHz 21
26,975 MHz 2 27,225 MHz 22
26,985 MHz 3 27,235 MHz 24
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Tan sé séng mang Chi sé kénh Tan sé séng mang Chi sé kénh
27,005 MHz 4 27,245 MHz 25
27,015 MHz 5 27,255 MHz 23
27,025 MHz 6 27,265 MHz 26
27,035 MHz 7 27,275 MHz 27
27,055 MHz 8 27,285 MHz 28
27,065 MHz 9 27,295 MHz 29
27,075 MHz 10 27,305 MHz 30
27,085 MHz 11 27,315 MHz 31
27,105 MHz 12 27,325 MHz 32
27,115 MHz 13 27,335 MHz 33
27,125 MHz 14 27,345 MHz 34
27,135 MHz 15 27,355 MHz 35
27,155 MHz 16 27,365 MHz 36
27,165 MHz 17 27,375 MHz 37
27,175 MHz 18 27,385 MHz 38
27,185 MHz 19 27,395 MHz 39
27,205 MHz 20 27,405 MHz 40

Viéc phat va thu tin hiéu phai dugc thuc hién trén cung mot kénh (ché€ do don cong
mot tan so).

4.1.3. Khodng cdch kénh
Khoang céach kénh phai 1a 10 kHz.
4.1.4.Thiét bi da kénh

C6 thé slr dung thi€t bi da kénh néu thiét bi d6 chi duoc thiét k& cho cac kénh trong
muc 4.1.2.

Can tranh viéc ngudi st dung mé rong dai tan cho phép. Vi du nhu viéc thiét k€ vé phan
dién va phan vat ly ctia hé théng chuyén mach kénh chi cho phép hoat dong nhu cac kénh
trong muc 4.1.2.

Dé xdc dinh viéc st dung tdn s6 may phat nhd hé thong vong khéa pha va/hoidc hé
thong téng hgp, cdc ma dau vao bat ky phai chi dan dén cdc kénh da néu ra trong muc 4.1.2.
4.1.5. Loai diéu ché

Chi st dung diéu ché géc c6 dac tinh tién nhan cho may phét va giai nhan cho mdy thu.
4.1.6. Bam dé néi (ptt) va kich hoat bdng giong néi

Viéc chuyén giita ché€ do thu va ché do phat chi c6 thé bing niit bam dé néi (ptt) khong
khéa hodc bing chuyén mach kich hoat bang giong néi khong khoa.
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Néu sir dung chuyén mach kich hoat biang giong néi, n6 phai khong dép ting vdi tap am
xung quanh. Nguoi st dung khong diéu chinh dugc mic ngudng tap Am nay.
4.1.7. Diéu khién

Ngudi st dung khong thé dé dang truy cap t6i cac chiic nang diéu khién ma néu diéu
khién sai c6 thé ting kha nang gay nhiéu hoic sai chiic nang cho may thu phét vo tuyén.
4.1.8. Két hop voi thiét bi khdc

Thiét bi khong dugc két hop véi bat ky thiét bi thu phat nao khac. Thiét bi khong duge
cung cip bat ky ddu cu6i hodc cdc diém két n6i nao, & bén trong hodc bén ngoai, cho cic
ngudn diéu ché€ khac véi ngudn diéu ché microphone gan lién hodc roi hodc céc thiét bi goi
Iua chon.

Cac dau cudi hodc cdc di€ém két noi duoc phép dé két noi véi cdc thiét bi ngoai phai
khong diéu ché€ mdy phat (vi du nhu thiét bi tong hop giong néi dé dua ra chi bao kénh).

Thiét bi c6 trang bi thiét bi goi lua chon phai phu hop véi cac yéu cau trong muc 5.1.5
v€ phat xa gia dan va phat xa gia biic xa clia mdy phat khi thiét bi goi lua chon hoat dong.
4.2. Piéu kién do kiém, nguon dién va nhiét déo moi truong
4.2.1. Cdc diéu kién do kiém t6i han va binh thuong

Thong thudng, phép do hop chuén duoc thuc hién trong diéu kién do kiém binh thudng
khi c6 yéu cau phai dugc thuc hién trong diéu kién tGi han.
4.1.1.1. Cé4c diéu kién do kiém binh thudng

4.2.1.1.1. Nhiét do va do 4m binh thudng
Diéu kién nhiét do va do 4am binh thudng dé thuc hién do kiém s& 12 su két hop thuan loi
gifta nhiét do va do 4m trong pham vi sau:
- Nhiét do +15°C dén +35°C;
- Do 4m tuong doi 20% dén 75%.
Trong trudng hop khong thé thuc hién viéc do ki€ém & cdc diéu kién ké trén, nhiét do va
do 4m thuc phai duoc ghi trong bao cdo do kiém.
4.2.1.1.2. Nguén dién do kiém binh thudng
4.2.1.1.2.1. bién 4p va tan so dién ludi
Dién dp do kiém binh thudng ctia thiét bi khi két n6i voi dién lu6i phai 1a dién 4p danh
dinh. Trong tiéu chudn nay, dién 4p danh dinh phai 1a dién dp dugc cong bo cho thiét bi.
Tan s6 cua ngudn dién do kiém tuong ting vé6i tn s6 dién ludi AC phai nam trong
khoang 49 va 51 Hz.
4.2.1.1.2.2. Ngu6n ac qui chi-axit cho phuong tién van tai
Khi thiét bi vo tuyén hoat dong bing ngudn ac qui chi-axit ciia phuong tién van tai, dién
dp do kiém binh thudng phai 1a 1,1 1an dién dp danh dinh ctia 4c qui (6 V, 12 V...).

8
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4.2.1.1.2.3. Cac nguodn cung cap khac

Dai véi thiét bi hoat dong bang cdc ngudn cung cip khic hodc céc loai ac qui khac (so
cép hodc thit cap), dién 4p do kiém 1a dién 4p do nha san xudt thiét bi cong bo.
4.2.1.2. Céac diéu kién do kiém t6i han
4.2.1.2.1. Nhiét do t6i han

Do kiém trong diéu kién nhiét do t6i han, cdc phép do phai thuc hién theo cdc tha tuc da
duoc qui dinh trong muc 4.2.3, & nhiét do thap 1a -10° C va nhiét do cao 1a + 55°C.
4.2.1.2.2. Dién 4p do kiém t6i han
4.2.1.2.2.1. Dién ap luéi dién

bién dp do kiém t6i han cua thi€t bi dugc két néi vé6i dién ludi AC phai 1a dién ap ludi
danh dinh + 10% .
4.2.1.2.2.2. Nguén cép ac qui chi-axit trén phuong tién van tai

Khi thiét bi hoat dong bang nguén ac qui chi - axit ciia phuong tién van tai thi dién ap
do kiém t6i han phai gap 1,3 va 0,9 14n dién ap danh dinh ctia dc qui (6 V, 12 V...).
4.2.1.2.2.3. Nguén cép str dung cdc loai ac qui khac

bién dp do ki€ém t6i han duéi cho thi€t bi c6 ngudn cung cap st dung cac loai dc qui
dudi day s€ la:

- D6i v6i kiéu dc qui Lithium hodc Leclanché: bing 0,85 14n dién ap danh dinh cua
ac qui;

- D6i v6i kiéu dc qui thiy ngan hoac nickel-cadium: bang 0,9 1an dién ap danh dinh cla
ac qui;

Khong dp dung dién ap do kiém tGi han trén.
4.2.1.2.2.4. Nguon cung cap khac

Dai véi cac thiét bi sit dung cac loai nguon cung cip khac hodc c6 kha nang hoat dong
v6i nhiéu loai nguén khac nhau, dién 4p do kiém t6i han s& theo thoa thuan giita nha san xuét
thiét bi va phong thir nghiém va phai dugc ghi vao bao cédo do.
4.2.2 Nguén dién do kiém

Trong céc phép do hgp chudn, nguén dién cua thiét bi can do phai duoc thay thé bing
nguén do kiém c6 kha niang cung cip cic dién dp do kiém binh thudng va t6i han nhu quy
dinh trong muc 4.2.1.1.2 va 4.2.1.2.2. Trd khang noi cua ngudén do kiém phai di nho dé
khong anh hudng diang ké dén két qua do. Trong céc phép do nay, dién dp clia nguén dién
phai duoc do tai dau vao thiét bi.

Néu thi€t bi ¢6 cap ngudn co dinh, dién 4p do kiém phai dugc do tai diém noi cap
nguon véi thiét bi.

Do6i véi thiét bi dung dc qui, khi do kiém phai thdo dc qui ra khoi thiét bi va nguén do
ki€ém phai duoc dua vao diu ti€p xtc cta thiét bi véi dc qui.
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bién dp nguédn dién do kiém phai dugc duy tri trong qua trinh do vé6i dung sai +3% so
vGi dién dp khi bat dau moi phép do.

4.2.3. Cdc thu tuc do kiém ¢ nhiét do t6i han

Tru6e khi thuc hién phép do thiét bi phai dat duoc can bang nhiét trong phong do. Tt
thiét bi trong su6t khoang thoi gian 6n dinh nhiét. Néu can bing nhiét khong dugc ki€m tra
bang phép do, phai tinh dén khodng thdi gian 6n dinh nhiét it nhit 12 mot gid hodc khoang
thoi gian nay s€ do phong thir nghiém quyét dinh. Trinh tu cac phép do dugc lua chon va do
4m trong phong do duoc ki€ém sodt sao cho khong xdy ra hién tugng ngung tu.

Trudc khi do & nhiét do cao hon phai dat thiét bi trong phong do cho dén khi dat dugc
can bang nhiét. Sau d6 bat thi€t bi mot phiit & diéu kién phat, ti€p theo bon phit & diéu kién
thu, sau d6 thié€t bi phai dap tng dugc cdc yéu cau theo qui dinh. Khi do kiém & nhiét do thap
phai dat thiét bi trong phong do cho dén khi dat dugc do can bang nhiét, sau d6 chuyén thiét
bi sang ché€ do cho hoac thu trong mot phit, sau d6 thi€t bi phai dap ting dugc cac yéu cau
theo qui dinh.

4.3. Cdc diéu kién chung

4.3.1. B6'tri cdc tin hiéu do kiém dua vao ddu vao mdy thu
Nguén tin hiéu do kiém dua vao ddu vao mdy thu sao cho trd khdng d6i véi dau vao
may thu la 50 Q.

Yéu cau nay phai dugc théa man du ¢6 mot hay nhiéu tin hiéu dong thoi dugc dua dén
dau vao may thu.

Cac miic tin hiéu do kiém phai dugc bi€u dién dudi dang e.m.f tai cdc diu cudi vao
mdy thu.

Céc anh hudng cua tap am va cdc thanh phan xuyén diéu ché bat ky tao ra trong céc
nguén tin hiéu do kiém phai khong ding ké. C4c bo tao tin hiéu do ki€ém vé co ban doc lap
vGi diéu ché bién do tinh.

4.3.2. Ngat adm mdy thu hodic chiic ndng ngdt dm mdy thu

Néu mdy thu ¢6 mach ngat Am hodac chiic nang ngat am, thi mach nay khong dugc hoat
dong trong thoi gian do kiém.

4.3.3. Cong sudt ddu ra am tdn biéu kién ciia mdy thu

Cong suét ddu ra am tan bi€u kién phai 1a cong suat cuc dai dugc nha san xuat cong bo
va né thoa man tat ca cac yéu cdu trong tiéu chudn. V6i diéu ché do kiém binh thudng (muc
4.3.4), cong sudt am tan phai dugc do trén mot tai dién tré mo phong tai khi mdy thu hoat
dong binh thuong. Gia tri cta tai nay theo cong bo cua nha san xuat.

4.3.4. Diéu ché'do kiém binh thuong

Vi diéu ché do kiém binh thudng, tan s6 diéu ché 1a 1 kHz va do léch tan so 1a +1,2 kHz.

10
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4.3.5. Ang ten gid

Khi do kiém may phét phai sir dung tai tr& khdang 50 Q khong biic xa, khong phan xa
ndi véi dau noi ang ten.

Khi do kiém mdy phat yéu ciu sir dung bo ghép do, phép do phai duoc thuc hién vdi tai
tr& khang 50 Q2 khong biic xa, khong phan xa néi véi bo ghép do.
4.3.6. Bo ghép do

Trong truong hop thiét bi sit dung ang ten lién, nha san xuat phai cung cap bo ghép do
pht hop cho céac phép do trén cac mau gui toi.

B0 ghép do phai c6 két ndi ngoai dén dau vao am tan va dau ra cao tan va cé kha nang
thay thé nguén cung cip bang ngudn dién bén ngoai.

B0 ghép do phai cung cdp mot dau cudi cao tan trd khang 50 Q tai tan s6 lam viéc cua
thi€t bi.

Dic tinh hoat dong ctia bo ghép do nay trong diéu kién do ki€ém binh thudng va t6i han
phai duoc phong thir nghiém chap nhan.

Cac dac tinh ctia bo ghép do thich hgp cho phong thir nghiém la:

a) Suy hao ghép ndi khong 16n hon 30 dB;

b) Bién ddi suy hao ghép noi theo tin s6 khong gay 16i vuot qua 2 dB trong cac phép do

str dung bo ghép do;

c¢) Bo phan ghép ndi khong c6 cac phan tlr phi tuyén.

Phong thir nghiém c6 thé str dung bo ghép do ctia minh.
4.3.7. B6'tri cdc tin hiéu do kiém & ddu vao mdy phdt

Tin hiéu diéu ché am tdn mdy phat phai do bo tao tin hiéu cung cap & chd cam
microphone, néu khong c6 cac chi dan khac.
43.8. Vi tri do kiém va su bo"tri chung doi véi phép do biic xa

Bo tri vi tri do biic xa xem trong Phu luc A. Phu luc nay mo ta chi tiét cach bo tri do
bic xa.
4.4. Gidi thich cdc két qud do

Viéc giai thich céc két qua do dugc ghi lai trong bdo cdo do kiém khi thuc hién phép do
nhu sau:

a) Gi4 tri do dugc lién quan dén cdc gidi han tuong ting s& duoc st dung dé quyét dinh
thi€t bi c6 dap tng nhiing yéu cu t6i thiéu cta tiéu chuin khong.

b) Do khong dam bao do thuc t€ cho mdi phép do cu thé cling phai dua vio bdo cdo
do kiém.

¢) Céc gia tri ctia do khong dam béo do thuc t€ d6i v6i mdi phép do phai bang hoac thap
hon céc gia tri cho trong bang 2.

11
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4.5. o khong dam bdo do

Bdng 2: Do khong dam bdo do tuyét doi: cdc gid tri cuc dai

Tham sé Gia tri cuc dai
Tan s6 RF <+1x107
Coéng suét RF <+0,75dB
Do Iéch tan cuc dai:
tir 300 Hz d8n 10 kHz cila tén s6 &m tén <+ 5%
Gi6i han do lech tan <+5%
Coéng suét kénh lan can <+5dB
Phat xa dan cGa may phat <+4dB
Céng suat am thanh dau ra <+0,5dB
D6 nhay tai 20 dB SINAD <+3dB
Phat xa dan clia may thu <+3dB
Phép do hai tin hiéu, c6 gia tri dén 4 GHz <+4dB
Phép do ba tin hiéu <+3dB
Phat xa blic xa clia may phat <+6dB
Phat xa blic xa clia may thu <+6dB
Thai gian qua dd clia may phat <+20%
Tan s6 qua do clia may phét <+ 250 Hz

Doi v6i cac phép do quy dinh trong tiéu chudn nay, do khong dam bao do 1a phu hgp
vGi do tin cay 95% duoc tinh todn theo cdc phuong phdp mo ta trong bao cdo ky thuat ctua
ETSI: "Céc dac diém vé do khong dam bao trong phép do cua thiét bi vo tuyén di dong".

5. Yéu cau ky thuat
5.1. Yéu cdu mdy phiit
5.1.1. Sai sé'tan s6
5.1.1.1. Binh nghia

Sai s6 tan s6 clia mdy phat 1a su sai 1éch gitra tan s6 s6ng mang do duoc va gia tri danh
dinh cua né.
5.1.1.2. Giéi han

Sai s6 tan s6 khong dugc vuot qua 0,6 kHz.
5.1.1.3. Phuong phap do

1. Tan s6 séng mang dugc do khi khong di€u ché va may phat duogc noi véi ang ten gia

(xem muc 4.3.5).

2. Thiét bi ¢6 ang ten lién phai dugc dit trong bo ghép do (xem muc 4.3.6), bo ghép do

ndi véi ang ten gia.

3. Phai thuc hién phép do O cdc diéu kién do kiém binh thudong (xem muc 4.2.1.1) va

lap lai phép do & cac diéu kién do kiém t6i han (xem muc 4.2.1.2).
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5.1.2. Cong sudt séng mang (dan) va cong sudt biic xa hiéu dung
5.1.2.1. Binh nghia

Cong suit song mang ciia may phat 1a cong suét trung binh cip cho ang ten gia trong
mot chu ky tin s6 vo tuyén hoac trong trudng hop thiét bi ¢6 ang ten lién 1a cong suat biic xa
hiéu dung tai huéng cuong do trudng cuc dai & cac di€u kién do quy dinh (Phu luc A) khi
khong diéu ché.
5.1.2.2. Gi6i han

Cong suit song mang may phat (ang ten rdi) va cong sudt biic xa hiéu dung (ang ten
lién) cua thiét bi khong duoc vugt qua 4 W. Thiét bi phai cé cdu tric sao cho nguoi st dung
thi€t bi kho c6 thé ting duoc cong suét dau ra.
5.1.2.3. Phuong phap do
5.1.2.3.1. Phuong phdp do (4p dung cho thiét bi khong c6 ang ten lién)

May phat phai dugc két ndi véi ang ten gia (xem muc 4.3.5) va phai do nguon dién cap
cho ang ten nay.

Phai thuc hién phép do & cac diéu kién do kiém binh thudong (muc 4.2.1.1) va cic diéu
kién do ki€m t6i han (muc 4.2.1.2 4p dung dong thoi).
5.1.2.3.2. Phuong phép do d6i véi thiét bi c6 ang ten lién

Tai vi tri do kiém da chon trong Phu luc A thiét bi phai duoc dit trén gid do theo vi tri
nhu sau:

a) Véi thiét bi c¢6 ang ten trong, thiét bi phai dugc dat sao cho truc thiang ding trong

céch sir dung thong thudng ctia thiét bi dat theo chiéu thing diing.

b) Véi thiét bi c¢6 ang ten ciing bén ngoai, ang ten phai theo chiéu thang ding;

c¢) Vi thi€t bi c6 an ten ngoai khong cing, ang ten phai dugc md rong, huéng 1én trén

theo chiéu thang ding bing gia d& khong dan.

Ang ten do kiém phai duoc dinh huéng phan cuc ding va do dai ctia dng ten do kiém
phai dugc chon tuong tng véi tan s6 cia mdy phat. Dau ra clia ang ten do ki€ém phai dugc noi
vGi mdy thu do. Mdy phat dugc bat khong diéu ché va mdy thu phai diéu hudng theo tan s
clia may phat cin do. Thay doi do cao cua ang ten do kiém cho dén khi thu dugc mic tin hiéu
cuc dai tai may thu do.

Sau d6 quay mdy phdt theo mat phang nim ngang géc 360° cho dén khi thu dugc miic
tin hiéu cuc dai tai mdy thu do.

Ghi lai muec tin hiéu cuc dai ma may thu do thu dugc.

Thay ang ten may phdt bang mot ang ten thay thé nhu quy dinh trong muc A.2.3.

Ang ten thay thé dugc dinh huéng phan cuc ding va do dai cua ang ten thay thé phai
duogc diéu chinh tuong tng vdi tin s6 ciia may phat.

13
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Ang ten thay thé phai duoc két noi véi bo tao tin hiéu da hiéu chudn.

Phai diéu chinh thiét 1ap bo suy hao ddu vao ctia may thu do dé ting do nhay clia may
thu do.

Thay dé6i do cao dng ten do kiém dé dam bao thu dugc tin hiéu cuc dai.

Diéu chinh muc cua tin hiéu ddu vao dng ten thay thé dé tao ra mifc ma may thu do da
thu dugc, bing miic cong suét da ghi lai khi do cong suat bitc xa may phat, da hiéu chinh theo
su thay d6i thi€t 1ap bo suy hao diu vao cua may thu do.

Lap lai phép do véi ang ten do kiém va ang ten thay thé phan cuc ngang.

Gi6i han cua cong sudt buc xa hiéu dung 1a mic cong suit 16n hon trong hai mic cong
sudlt da ghi lai, tai dau vao ang ten thay thé, da hiéu chinh theo tang ich ctia ang ten néu can thiét.
5.1.3. Cong sudt kénh lan cdn

5.1.3.1. Dinh nghia

Cong suat kénh lan can la phan trong téng cong suét ddu ra clia mdy phat, duoc diéu
ch€ & cdc diéu kién xdc dinh, nim trong bang thong xdc dinh ¢6 tdn sO trung tam 12 tin s6
danh dinh ctia mot trong hai kénh lan can. Cong sudt nay 1a tong clia cong suét trung binh
sinh ra trong qud trinh di€u ché va du diéu ché€ do 01 va tap am ctia mdy phat.

5.1.3.2. Gi6i han

Cong suit kénh lan can khong dugc vugt qua 20 pW.
5.1.3.3. Phuong phap do

Cong suat kénh 1an can phai duge do bang may thu do ddp ting cdc yéu ciu trong Phu
luc B va trong muc nay dugc goi 1a "mdy thu".

a) May phat phai hoat dong tai mitc cong suat song mang do dugc trong muc 5.2.2
trong céac diéu kién do ki€ém binh thudng (xem muc 4.2.1.1). P4u ra cia mdy phat n6i véi dau
vao clia "mdy thu" bang thiét bi ghép n6i sao cho trd khang doi véi mdy phat 1a 50 Q va mic
vao “mdy thu” 1a phtt hop. Doi véi thiét bi c6 ang ten lién, thiét bi ghép noi 1a bo ghép do mo
ta trong muc 4.3.6.

b) Doi v6i mdy phat khong diéu ch€, bo diéu hudng clia "mdy thu" phai dugc di€u chinh
sao cho dat duoc ddp tng cuc dai. Pay 1a diém chuin 0 dB. Ghi lai thiét 1ap ctia bo suy hao
bién d6i cuia "mdy thu" va gid tri doc chi s6 r.m.s.

¢) Bo diéu hudng ctia “mdy thu” dugc diéu chinh léch khoi séng mang sao cho ¢6 dugc
dap tng -6 dB clia “may thu” gan nhat so véi tan s6 séng mang cia may phat dugc dat cach
tan s6 mang danh dinh 1a 5,75 kHz.

d) Mdy phat phai duoc diéu ch€ bang tin hiéu do ki€ém c6 tan s6 1250 Hz va ¢6 mic 16n
hon 20 dB so vdi mic yéu cau dé tao ra do léch tan +1,2 kHz.

e) Phai diéu chinh bo suy hao bién déi cia "mdy thu" sao cho thu dugc cung gid doc
nhu bude b) hoac theo mot twong quan da biét.

14



TCN 68 - 252: 2006

f) Ti s6 cong suét kénh lan can véi cong sudt song mang la su chénh léch gitra gia tri
thi€t 1ap bo suy hao cac budc b) va e), da hiéu chinh theo bat ky su khac nhau nao trong cach
doc b chi bao gia tri r.m.s.

g) Lap lai phép do v6i "mdy thu" dugc diéu chinh t6i phia bén kia cua séng mang.

h) Néu thiét bi c6 mot 6 cdm microphone thi phép do sé& duoc lap lai véi mot tin hiéu
dau vao 1,5 V & tan s6 1250 Hz tai 6 cim nay.
5.14.D¢ léch tan cuc dai
5.1.4.1. Binh nghia

Do 1éch tan s6 cuc dai 1a do 1éch 16n nhat giita tan s6 tic thoi cta tin hiéu tan s6 vo
tuyén duoc diéu ché va tin s6 séng mang khong diéu ché.
5.1.4.2. Gi6i han

Do 1éch tan s6 cuc dai cho phép la + 2 kHz.
5.1.4.3. Phuong phap do

Do 1éch tan phai dugc do tai dau ra clia may phat ndi qua bo suy hao cong suat 50 Q tGi

mot may do do léch ¢6 kha nang do dugc do léch cuc dai, bao gom ca do léch do cac hai va
san phdm xuyén diéu ché sinh ra trong mdy phat.

Tan s6 diéu ché cua tin hiéu do ki€ém phai dugc thay d6i giita tan s6 thdp nhat dugc cho
12 phit hop va tan s6 10 kHz. Mic tin hiéu do kiém nay phai 16n hon mic yéu cau 20 dB gay
ra do do léch tan s6 + 1,2 kHz cua tan s6 am tan 1250 Hz.
5.1.5. Phat xa gia mdy phdt
5.1.5.1. Dinh nghia

Céc phat xa gia la phat xa tai cac tan s6 khac véi tan s6 song mang va cac dai bién cua
diéu ch€ do kiém binh thudng. Miic phat xa gia phai duogc do la:

a) Miic cong sudt trén tai xac dinh (phat xa gia dan); va

b) Cong suit bic xa hiéu dung do bic xa bdi vo may va céu tric cua thiét bi (buc xa
v0); hoac

c¢) Cong suét buic xa hiéu dung do bic xa boi vO mdy va ang ten lién, trong trudng hop
thié€t bi cAm tay c6 ang ten lién va khong cé dau noi RF bén ngoai.
5.1.5.2. Gi6i han

Trong cac bang tan:

- 47 MHz dén 68 MHz;

-87,5 MHz dén 118 MHz;
- 174 MHz dén 230 MHz;
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- 470 MHz dén 862 MHz.

Cong sudat cta cac phat xa gia dan va phat xa gia buc xa khong duoc vugt qua 4 nW khi
may phat hoat dong va 2 nW khi mdy phat & ch€ do cho.

Cong sudt cua bat ky thanh phan phdt xa gid nao nam ngoai giai tin quy dinh khong
dugc vuot qua cac gidi han sau:

a) Phat xa dan

Dai tin s& 9 kHz d&n 1 GHz Trén 1 GHz dén 2 GHz
0,25 W 1 uW
Tx hoat dong (-36 dBm) (-30 dBm)
2 nW 20 nW
Txcha (-57 dBm) (-47 dBm)
b) Phat xa buc xa
Dai tin s& 25 MHz d&n 1 GHz Trén 1 GHz dén 2 GHz
R 0,25 W 1 uW
Tx hoat dong (-36 dBm) (30 dBm)
. 2nW 20 nW
Tx cho (-57 dBm) (-47 dBm)

Trong trudng hop do biic xa cua thiét bi cAm tay, dp dung cac di€u kién sau:
- Ang ten lién: phai két néi v6i ang ten thuong;
- C6 6 cam ang ten ngoai: phai két ndi mot tai gia vao 6 cam khi do kiém.
5.1.5.3. Phuong phap do
5.1.5.3.1. Phuong phap do muc cong suat theo tai qui dinh, muc 5.1.5.1 (a)

M4y phat dugc néi v6i bo suy hao cong suat 50 Q. Pau ra cta bo suy hao cong suat
phai ndi véi may thu do.

Mady phat dugc bat & ch€ do khong diéu ché va mdy thu do (Phu luc A) phai duoc diéu
chinh trong dai tan 9 kHz dén 2 GHz.

Tai moi tdn s6 phat hién cé phat xa gia, ghi lai mic cong suat 1a miic phat xa gia dan
phat dén mot tai xac dinh, ngoai trir tan s6 cua kénh may phat dang hoat dong va cac kénh
lan can.

Phép do duoc lap lai khi may phat & ché do cho.
5.1.5.3.2. Phuong phép do cong suit bic xa hiéu dung, muc 5.1.5.1 (b)

Tai vi tri do kiém (xem phu luc A), thi€t bi phai dugc dat trén gid dd & do cao xdc dinh
va & vi tri giong nhu vi tri hoat dong binh thuong do nha san xuét cong bo.

Pau noi ang ten may phat phai dugc ndi voi ang ten gia (xem muc 4.3.5).

Ang ten do kiém phai dugc dinh huéng phan cuc ditng va c6 do dai tuong tng véi tin sO
tic thoi ciia may thu do.
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Dau ra cua ang ten do kiém phai duoc két ndi véi mdy thu do. Bat mdy phat & ché do
khong di€u ché€ va mdy thu do duogc diéu chinh trong dai tdn s6 25 MHz dén 2 GHz, ngoai trir
kénh may phét dang hoat dong va cac kénh lan céan.

Tai méi tin s6 phat hién c6 phat xa gia, phai thay déi do cao ang ten do kiém cho dén
khi may thu do thu dugc muc tin hiéu cuc dai.

Sau d6 quay may phat 360° trén mat phang nim ngang cho dén khi may thu do thu duoc
mtc tin hiéu cuc dai.

Ghi lai muec tin hiéu cuc dai ma may thu do thu dugc.

May phat dugc thay thé bang ang ten thay thé€ nhu muc A.2.3.

Ang ten thay thé phai duoc dinh huéng phan cuc ding va do dai clia dng ten thay thé
phai dugc diéu chinh tuong ting véi tan s6 ctia thanh phan gia da thu duoc.

Ang ten thay thé phai duoc két ndi véi bo tao tin hiéu da hiéu chudn.

Dit tAn s6 cua bo tao tin hiéu da hiéu chuén béng tan s6 cua thanh phan gia da thu.

Khi can thiét, c¢6 thé diéu chinh thiét 1ap ctia bo suy hao ddu vao ctia may thu do dé lam
tang do nhay ciia may thu do.

Thay déi do cao cua ang ten do ki€ém trong pham vi xdc dinh dé dam bao thu dugc tin
hiéu cuc dai.

Diéu chinh mc tin hiéu dau vao cua ang ten thay th€ dén mic sao cho mdc tin hiéu ma
mdy thu do chi thi bang véi miic tin hiéu da duoc ghi lai khi do thanh phan phét xa gia, da
hiéu chinh theo su thay ddi ctia bo suy hao ddu vao mdy thu do.

Ghi lai mic cong sudt dau vao ang ten thay th€ nhu la mic cong suat, da hiéu chinh
theo su thay doi bo suy hao dau vao ctia may thu do.

Lap lai phép do véi ang ten do kiém va ang ten thay th€ dinh hudng phan cuc ngang.

Gia tri cong suat bic xa hiéu dung ctia cac thanh phan phat xa gia 1a mic cong suat 16n
hon trong hai mitc cong suat thanh phan phét xa gia da duoc ghi lai cho moi thanh phan phat
xa gia tai dau vao ang ten thay thé&, da hiéu chinh theo do tang ich ctia ang ten néu can thiét.

Phép do duoc lap lai khi may phat & ché€ do cho.
5.1.5.3.3. Phuong phép do cong suit bic xa hiéu dung, muc 5.1.5.1 (¢)

Phuong phéap do phai thuc hién theo muc 5.1.5.1, ngoai trir truong hop dau ra cia may
phét két ndi véi dng ten lién ma khong noi v6i ang ten gia.

5.1.6. Qud do tan soé cua mdy phdt
5.1.6.1. Dinh nghia

Qua do tan so ctia may phat la su bién d6i theo thoi gian cla tdn s6 ciia mdy phat so véi
tan s6 danh dinh khi bat va tat cong suat RF dau ra.
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t.,: theo phuong phdp do mo ta trong muc 5.1.6.3 thoi diém md t,, cha may phat dugc
xac dinh 1a trang thai khi cong suét dau ra, dugc do tai dau néi ang ten, vuogt qua 0,1% cong
suat danh dinh.

t,: khoang thoi gian bat dau tai t,, va két thic theo nhu muc 5.1.6.3.
t,: khoang thoi gian bat dau tai di€ém cu6i cua t, va két thiic theo nhu muc 5.1.6.3.

t.: thoi diém tat dugc xdc dinh 12 trang thdi khi cong suét danh dinh thap hon 0,1%
muc cong sudt danh dinh.

t;: khoang thoi gian két thuc tai t,g va bat ddu tai thoi diém nhu muc 5.1.6.3.
5.1.6.2. GiGi han

Gi6i han qua do tn s6 ciia may phat nhu sau:

Khoang thoi gian qua do xem hinh 2, muc 5.1.6.3 nhu sau:

-t, 5,0 ms;

-1, 20,0 ms;

- t; 5,0 ms.

Do léch tan s6 trong khoang thoi gian t, va t; khong duge vugt qua gid tri 1 khoang
cach kénh.

Do léch tan s6 trong khoang thoi gian t, khong dugc vugt qua gia tri 1/2 khoang
cach kénh.

Trong truong hgp do6i véi thiét bi cam tay, do léch tan s6 trong khoang thoi gian t, va t,
c6 thé 16n hon mot kénh.

D6 thi tAn s6/thoi gian tuong tng trong khoang thoi gian t, va t; phai dugc ghi lai trong
bao cdo do kiém.

Phuong phap do nay chi 4p dung cho thiét bi c6 dau ndi ang ten bén ngoai.
5.1.6.3. Phuong phap do

B0 suy hao cong suat 50 Q

My phat > Bosuyhao >
can do cong suéit 500 i -
B6 phan
biét do »| May hién séng
fd c6 nhé
56 a0 Mang két hop
tin hiéu

Hinh 1: So doé do

Str dung so d6 do nhu hinh 1. Hai tin hiéu phai dugc két n6i v6i bo phan biét do thong
qua mang két hgp (xem muc 4.3.1).
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May phat phai n6i v6i bo suy hao cong suat 50 Q. Pau ra ctia bo suy hao cong suat phai
duoc noi v6i bo phan biét do qua mot dau vao ctia mang két hop.

B0 tao tin hiéu do phai duogc ndi v6i dau vao thit hai cia mang két hop.

Tin hiéu do phai dugc diéu chinh dén tan s6 danh dinh clia mdy phat.
Trang thai bat ton, ty, va t,
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Tin hiéu do ki€ém phai dugc diéu ché & tin s6 1 kHz vdi do léch bing +£10 kHz. Miic tin
hiéu do kiém phai duoc diéu chinh tai dau vao bo phan biét do kiém tuong duong véi 0,1%
cong suat may phat can do. Duy tri mic nay trong su6t qua trinh do. Pau ra léch bién do (ad)
va léch tan s6 (fd) ctua bo phan biét do phai duoc ndi véi may hién séng c6 nhég. May hién
séng c6 nhG dugce thiét 1ap dé hién thi kénh twong tng vé6i dau vao (fd) céch tan s6 danh dinh
+1 do léch tan s6 mot kénh. May hién séng c6 nhé phai duoc dat véi toc do quét 10 ms/do
chia va dat cho lat trang thai xay ra & 1 do chia tan cung bén trdi man hinh. Man hinh phai
cho thdy tin hiéu do kiém 1 kHz lién tuc.

Sau d6 may hién séng c6 nhd duoc thiét 1ap dé lat trang thdi kénh ting v6i ddu vao léch
bién do (ad) & mic vao thap roi tang dan lén.

Sau d6 bat mdy phat, khong diéu ch€, dé tao ra xung lat trang thdi va hinh anh trén man
hinh hién thi.

Két qua thay doi ty s6 cong suét giita tin hiéu do kiém va ddu ra mdy phdt phai tao ra
hai phan riéng biét trén man hinh, mot 1a cta tin hiéu do kiém 1 kHz, hai 12 sai s6 tin s6 cla
mdy phat theo thot gian.

Tai thoi diém khi tin hiéu do kiém 1 kHz bi chin hoan toan duoc coi 12 thoi diém t,,.
Khoang thoi gian t, va t, nhu dinh nghia trong muc 5.1.6.1, phai dugc st dung dé xac dinh
quéa do phu hop. Trong sudt khoang thoi gian t; va t, sai sO tan s6 khong dugc vuot qua cac
gid tri ghi trong muc 5.1.6.2. Sai s6 tin s6 sau khoang thoi gian két thiic t, phai nim trong
giGi han cua sai s6 tan s6 muc 5.1.6.2. Ghi lai k&t qua sai s6 tan so theo thoi gian.

Gilt nguyén trang thdi m&d ctia mdy phat. Mdy hién séng c6 nhé dugc thiét lap dé
chuyén trang thai kénh tuong ting v6i dau vao léch bién do (ad) ¢ miic vao cao, giam dan va
thiét 1ap sao cho lat trang thai xay ra & mot do chia tan cing bén phai man hinh. Sau d6 tat
mdy phat. Thoi diém khi tin hiéu do kiém 1 kHz bét dau tang dugc coi 12 t,; .

Khoang thoi gian t; xdc dinh trong muc 5.1.6.1 duoc st dung dé xac dinh qua do phu
hop. Trong khoang thdi gian t;, sai s6 tan s6 khong vugt qua cac gia tri ghi trong muc 5.1.6.2.
Trude khi bat ddu t, sai sO tdn s6 phai nam trong giGi han sai s6 tin s6, muc 5.1.6.2. Ghi lai
két qua sai sO tan s6 theo thoi gian.

5.2. Yéu cdu may thu
5.2.1. Bo nhay khd dung cuc dai
5.2.1.1. Dinh nghia
Do nhay kha dung cuc dai ciia mdy thu la miic nho nhat cua tin hiéu (e.m.f) tai dau vao

mdy thu, & tdn s6 danh dinh clia may thu trong trudng hop diéu ché do kiém binh thudng
(muc 4.3.4), sé tao ra:

- Cong suat ddu ra tin s6 am thanh it nhat bang 50% cong sudt bi€u kién dau ra (xem
muc 4.3.3).

- Ty s6 SND/ND bang 20 dB, do dugc tai dau ra clia mdy thu thong qua mang tai trong
tap am thoai theo Khuyén nghi ITU-T O.41.

5.2.1.2. Gi6i han
Do nhay kha dung cuc dai khong vuogt qua 6 dBuV e.m.f. Yéu cau nay chi ap dung cho

thi€t bi c6 dau noi ang ten bén ngoai.
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5.2.1.3. Phuong phap do

Tin hiéu do kiém 0 tdn s6 danh dinh ctia mdy thu, dugc diéu ché do kiém binh thudng,
¢6 muc 1a 6 dBuV e.m.f, gia tri giGi han ctia do nhay kha dung cuc dai, duoc dua t6i dau noi
dau vao may thu. Pau ra cia may thu duogc ndi v4i mot tai dau ra Am tan, mot may do SINAD
va moOt mang tai trong tap am thoai nhu muc 5.2.1.1. Bo diéu khién am luong may thu phai
duogc diéu chinh dé dat it nhat 50% cong suat biéu kién ddu ra hodc trong trudng hop diéu
khién am lugng tiing nic, nic dau tién quy dinh phai dat it nhat 50% cong sudt biéu kién
dau ra.

Phai giam b6t mitc ddu vao tin hiéu do kiém cho dén khi dat dugc gia tri cua ty soO
SND/ND bang 20 dB. Miic ddu vao tin hiéu do ki€ém trong trudng hop nay Ia gid tri ctia do
nhay khé dung cuc dai. Phép do phai dugc thuc hién trong diéu kién do kiém binh thuong.
5.2.2. D¢ chon loc kénh ldn cdn
5.2.2.1. DBinh nghia

Do chon loc kénh 1an can 1a kha nang thu tin hiéu diéu ch€ mong muén clia mdy thu &
tan s6 danh dinh ma khong vugt qua do suy giam da cho do ¢6 su hién dién cta tin hiéu diéu
ché€ khong mong muon tai kénh 1an can.

5.2.2.2. Gi6i han

Do chon loc kénh lan can phai 16n hon hodc biang 60 dB. Yéu cu nay chi dp dung doi
v6i thiét bi c¢6 dau noi ang ten bén ngoai.
5.2.2.3. Phuong phap do

Hai tin hiéu dau vao phai dugc n6i v6i may thu thong qua mang két hgp, xem muc 5.1.6.3.

Tin hiéu do kiém mong muén & tan s6 danh dinh cia mdy thu véi diéu ché do ki€ém
binh thuong c6 muc 1a 6 dBuV e.m.f, gia tri giGi han ctia do nhay kha dung cuc dai phai dugc
két n6i vGi dau vao cua may thu qua mot dau vao ctia mang két hop.

Tin hiéu do kiém khong mong muon tai tdn s6 10 kHz cao hon tan s6 danh dinh cta

may thu, duoc diéu ché véi tan s6 400 Hz va do léch tan +1,2 kHz phai duoc dua dén dau vao
may thu qua dau vao thit hai cia mang két hop.

Bién do cua tin hiéu do kiém khong mong muén phai duoc diéu chinh cho dén khi ti s6
SND/ND, mang tai trong tap 4m, tai ddu ra cia may thu gidm xu6ng bang 14 dB.

Do chon loc kénh 1an can 1a ty s6 giita muc tin hiéu do kiém khong mong muén va mic
tin hiéu do kiém mong muon tai dau vao clia may thu ma ty s6 SND/ND giam nhu xac dinh.
Ty s6 nay dugc ghi lai.

Phép do phai dugc 1ap lai v6i tin hiéu khong mong muén tai tan s6 ctia kénh thap hon
kénh tin s6 cua tin hiéu mong muon.

Ghi lai hai gia tri cao nhat va thap nhat cia do chon loc kénh lan can.

Phép do phai dugc thuc hién trong diéu kién do kiém binh thudng.
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5.2.3. Triét ddp rving xuyén diéu ché’
5.2.3.1. DBinh nghia

Triét dap tng xuyén diéu ché€ la kha nang thu tin hiéu di€u ché€ mong muén & tan s
danh dinh ctia mdy thu ma khong vuot qua muc suy giam cho phép do su c6 mat cua hai hay
nhiéu tin hiéu khong mong muon véi tin s6 quy dinh cé lién quan dén tan so tin hiéu
mong muon.

5.2.3.2. Gi6i han

Ty so triét ddp tng xuyén diéu ché phai 16n hon hodc bang 54 dB. Yéu cdu nay chi ap
dung cho thiét bi c6 dau ndi ang ten bén ngoai.
5.2.3.3. Phuong phap do

Ba tin hiéu dau vao phai duoc n6i v6i may thu thong qua mang két hop, muc 5.1.6.3.

Tin hiéu do kiém mong muén (A), tai tdn s6 danh dinh ctia mdy thu, c6 diéu ché€ do
ki€ém binh thudong (muc 4.3.4), ¢6 miic 1a 6 dBuV e.m.f, gia tri gidi han clia do nhay kha
dung cuc dai, dugc dua tGi dau vao ctia may thu qua mot dau vao cua mang két hop.

Tin hiéu do kiém khong mong mudn (B), tai tdn s6 cao hon tdn s6 danh dinh clia may
thu 20 kHz, khong diéu ché, phai dugc dua t6i dau vao cia mdy thu qua diu vao thi hai cua
mang két hop.

Tin hiéu do kiém khong mong mudn (C), tai tAn s6 cao hon tin s6 danh dinh ciia may
thu 40 kHz, diéu ché véi tan s6 400 Hz cé do léch +1,2 kHz, phai duoc dua t6i dau vao cua
may thu qua dau vao thit ba cia mang két hop.

Bién do cua tin hiéu do kiém khong mong muén (B) va (C) phai bang nhau va diéu
chinh cho dén khi ty s6 SND/ND, tai trong tap am, tai dau ra cia may thu giam xudng
bing 14 dB.

Triét dap tng xuyén diéu ché 1a ti s6 tinh bing dB gifta cdc muc tin hiéu do kiém khong
mong mudén va muc tin hiéu do kiém mong muon tai ddu vao ctia may thu. Ty s6 nay dugc
ghi lai.

Lap lai phép do véi tin hiéu khong mong muén tir bo tao tin hiéu (B) tai tan s6 cao hon
tin hiéu mong muon 40 kHz va véi tin hiéu khong mong muon tir bo tao tin hiéu (C) tai tan s6
cao hon tin hiéu mong muén 80 kHz.

Lap lai hai phép do néu trén véi cac tin hiéu khong mong muén thap hon tan s6 danh
dinh ctia mdy thu mot luong nhu quy dinh.

5.2.4. Biic xa gid mdy thu
5.2.4.1 Dinh nghia

Bic xa gia cua may thu la cac thanh phan buc xa tai bat ky tan s6 nao, bi buc xa bai
thiét bi va ang ten.
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Miic buc xa gia phai duge do la:

a) Mic cong sudt trén tai xac dinh (phat xa gia dan); va

b) Cong suit bic xa hiéu dung khi bi biic xa tir vd mdy va cau tric cta thiét bi (btc xa
vO may); hoac

c¢) Cong sudt bic xa hiéu dung khi bi biic xa bdi vdé mdy va ang ten lién, trong trudng
hop thiét bi cam tay c6 ang ten lién hoac khong cé dau néi RF bén ngoai.

5.2.4.2. Gi6i han

Cong sudt cua bat ky buc xa gia nao khong dugc vugt qua cac gia tri trong bang sau:

a) Cac thanh phan dan
Dai tan s 9 kHz dén 1 GHz Trén 1 GHz dén 2 GHz
2nW 20 nW
Gidi han
(-57 dBm) (-47 dBm)

b) Cac thanh phan buc xa

Dai tan sé 25 MHz dén 1 GHz Trén 1 GHz dén 2 GHz
2 nW 20 nW
Gidi han
(-57 dBm) (-47 dBm)

5.2.4.3. Phuong phap do
5.2.4.3.1. Phuong phap do muc cong sudt trén tai xac dinh, muc 5.2.4.1 (a)

May thu phai duogc két ndi v6i bd suy hao 50 Q. Pau ra clia bo suy hao phai noi véi
mady thu do. Mdy thu phai duoc bat va mdy thu do phai duoc di€u chinh trong giai tan 9 kHz
dén 2 GHz.

Tai mdi tan so phat hién c6 biic xa gia, ghi lai midc cong suét 1a mic bic xa gia dan trén
tai xac dinh.
5.2.4.3.2. Phuong phép do cong suit bic xa hiéu dung, muc 5.2.4.1 (b)

Tai vi tri do ki€m dugc lua chon tir Phu luc A, thiét bi phai duoc dat & do cao quy dinh
trén gia do thich hop va & tu th€ gan véi cach st dung thong thudng nhit theo cong bo clia
nha san xudt. Pau no6i ang ten mady thu phai néi véi ang ten gia.

Ang ten do kiém phdi dinh huéng phan cuc ding va do dai cta ang ten do kiém phéi
dugc chon tuong ting véi tin s6 mdy thu do. Dau ra cta ang ten do kiém phai noi v6i mdy thu
do. May thu phai dé & ché do bat va mdy thu do phéi duoc diéu chinh trong dai tin tir 25 MHz
dén 4 GHz. Tai moi tdn s6 phdt hién c6 thanh phan phat xa gia, phai diéu chinh do cao cua
ang ten do ki€ém sao cho mdy thu do thu dugc miic tin hiéu cuc dai.

Sau d6 quay mdy thu trong mat phang nim ngang mot géc 360° cho dén khi may thu do
thu duoc miic tin hiéu cuc dai. Ghi lai muc tin hiéu cuc dai ma mdy thu do thu duoc.
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Mady thu do phai dugc thay bang ang ten thay thé nhu quy dinh trong Phu luc A.2.3.
Ang ten thay thé phéi dinh huéng phan cuc ding va do dai clia ang ten thay thé duoc diéu
chinh twong tng véi tin s6 clia thanh phan gid da phdt hién. Ang ten thay thé phai dugc néi
v6i bo tao tin hiéu da hiéu chudn. Thiét 1ap tin s6 cha bo tao tin hiéu da hiéu chuin dén tan so
ctia thanh phan gia thu duoc.

B0 suy hao ddu vao mdy thu do phai duoc diéu chinh dé 1am tang do nhay clia may thu
do, néu can. Thay déi do cao cia dng ten do kiém trong pham vi qui dinh dé dam bao thu
dugc miic tin hiéu cuc dai. Phai diéu chinh tin hiéu d4u vao cua dng ten thay th€ dé tao ra
muic da ghi khi do dugc thanh phan gia, da hiéu chinh theo su thay déi cua bo suy hao diu
vao may thu do. Ghi lai mdc dau vao ang ten thay th€ 1am miic cong suét, da hiéu chinh theo
su thay d6i ctia bo suy hao dau vao mdy thu do.

Lap lai phép do véi ang ten do kiém va ang ten thay th€ dinh hudng phan cuc ngang.

Gia tri cong sudt bic xa hiéu dung ctia cac thanh phan gia 1a mic cong suit 16n hon
trong hai mic cong suat da ghi tai dau vao clia ang ten thay thé&, da hiéu chinh theo do tang
ich cta ang ten néu can.

Phuong phap do cong suat bic xa hiéu dung, muc 5.2.4.1 (¢)

Phai thuc hién phép do theo muc 5.2.4.1, trit truong hop dau vao may thu két noi véi
ang ten lién va khong két néi véi ang ten gia.
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PHU LUC A
(Quy dinh)
Phép do buc xa

A.1. Vi tri do kiém va cach bo tri dé thuc hién phép do biic xa
A.l.1. Vi tri do kiém ngoai troi

Vi tri do kiém ngoai troi phai nadm trén bé mit c6 do cao thich hop hoidc mat dat. Trén
vi tri do kiém chudn bi mot mat phing dat c6 dudng kinh t6i thiéu 5 m. O gita mét phing dat
nay dat mot cot chéng khong dan dién ¢6 kha nang quay 360° theo phuong ndm ngang dung
dé d6 mau do cao 1,5 m. Vi tri do ki€ém phai du 16n dé c6 thé gin dugc thi€t bi do va ang ten
phat ¢ khoang céach bing nira do dai budc song hodc t6i thi€u 3 m, 1dy theo gid tri 16n hon.
Khoang cach thuc t€ phai dugc ghi lai cing két qua do.

Cac phan xa tir cac doi twong khac canh vi tri do va cac phan xa tr mat dat phai duoc
ngan nglra d€ khong lam sai léch két qua do.

A.1.2. Vitri do kiém dung cho thiét bi cam tay

Vi tri do kiém phai ndm trén bé mit c6 do cao thich hop hoidc mat dat. Vi tri do phai du
16n d€ gan duoc thiét bi do hodc ang ten phat & khoang cdch t6i thiéu 6 m. Khoang céch thuc
t€ phai dugc ghi lai trong két qua do.

Mat phang dit noi dat thiét bi do phai c6 dudng kinh it nhat 1a 5 m.Tai diém giita ctia
mit phang dit ndy dat mot cot chong khong dan dién c6 kha nang quay 360° theo phuong
nam ngang ding dé d& miu do cao hon mat phang dat 1,5 m. ong tru nay 1am bang chat déo
va d6 ddy nudc muoi (9 g NaCl trong mot lit nudc). 6ng tru phai c6 do dai 1,5 m va duong
kinh bén trong 10 £ 0,5 cm. Pat mot tdm kim loai ¢c6 dudng kinh 15 cm 1én mat trén cung
clia ong try, tdm kim loai ti€p xuc véi nudc mudi.

Mau thir nghiém duoc dat v6i bé mit 16n nhit trén tdm kim loai. D€ gift ang ten theo
chiéu thang ding trong khi van ti€p xiic v6i tim kim loai, c6 thé can sit dung mot tam kim
loai tht hai gén véi tdm thi nhat. TAm kim loai nay phai ¢6 kich thudc 1a 10 x 15 cm va gan
ban 1€ v6i tdm thi nhat & canh 10 cm va tdm thit hai nay c6 thé diéu chinh so v6i tAm thit nhat
géc 0° va 90°. Piém gan c6 thé diéu chinh dugc dé tAm ctia miu thir dugc dat trén tAm cla
tdm kim loai tron. Trudng hgp chiéu dai mau thi theo truc dng ten nhd hon 15 cm, mau thir
nay phai dugc sip x€p sao cho chan d€ clia ang ten dat canh ban 1€.

Cac phan xa tir cac doi twong khac canh vi tri do va cac phan xa tir mat dat phai duoc
ngan nglra d€ khong lam sai léch két qua do.
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1,5m
\

| Mét phang dat

Ky hiéu: 1. Thiét bi can do
2. Ang ten do kiém 4 3
3. B6 loc théng cao (can khi blc xa Tx c¢d ban manh)
4. May phan tich ph8 hoac may thu do.

Hinh 3: Vi tri do kiém dung cho thiét bi cam tay

A.1.3 Ang ten do kiém

Khi vi trf do dugc str dung dé€ do biic xa, dng ten do kiém dung dé phat hién biic xa tir ca
méu thir va dng ten thay thé. Khi vi tri do kiém duoc sit dung cho phép do cic dic tinh cta
mdy thu, ang ten do kiém diung nhu mot ang ten phat.

Ang ten dugc gin vao gid d dé c6 thé st dung hodc phan cuc ding hoic phan cuc
ngang va do cao cla ang ten so voi mat dat thay déi trong khoang tir 1 dén 4 m. Kich thudc
cua ang ten do ki€ém doc theo truc do khong vugt qua 20% khoang cach do.

D6i véi cac phép do bic xa mdy thu va mdy phat, ang ten do kiém dugc néi v6i mdy thu
do, c6 kha nang diéu chinh dugc dén céc tan s6 can kiém tra va do dugc chinh xdc cac mic
tin tai hiéu dau vao. Doi véi cac phép do do nhay biic xa may thu ang ten do dugc ndi dén bo
tao tin hiéu.

A.1.4 Ang ten thay thé

Khi do & dai tan dén 1 GHz, ang ten thay thé la loai ludng cuc ntra budc soéng, cong
hudng tai tdn s6 do kiém hodc ludng cuc rit ngan da hiéu chuin thanh ludng cuc nira budc
s6ng. Diém chinh giita clia ang ten nay phai dugc dat trung v6i di€ém chuin ctia mau thir da
thay thé. Diém chuin nay s& 1a tam thé tich cia miu do khi dng ten ciia né dit trong vo may
hoic 1a di€ém ang ten ngoai ndi vdi vO mdy.

Khoang cach giita diém thap nhat clia dng ten ludng cuc va dat it nhat phai 1a 30 cm.

Ang ten thay thé€ phai néi v6i bo tao tin hiéu da hiéu chuén khi vi tri do kiém dugc sir
dung dé do biic xa gia va do cong sudt biic xa hiéu dung clia mdy phat. Ang ten thay thé phai
dugc noi v6i mdy thu do da hiéu chudn khi vi tri do ki€ém duoc sir dung dé do do nhay thu.

B0 tao tin hiéu v mdy thu phai hoat dong & tan s6 cin do kiém va phai két néi v6i ang
ten thong qua cdc mang phdi hop va can bang thich hop.
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A.1.5 Vi tri do trong nha bo sung tuy chon

Khi tin s6 clia cdc tin hiéu do 16n hon 80 MHz, c6 thé st dung vi tri do trong nha. Néu
st dung vi tri do nay thi phai ghi lai trong bdo cdo do kiém.

Vi tri do c¢6 thé 1a phong thir nghiém c6 kich thudc t6i thi€u 6 m x 7 m x 2,7 m.

Ngoai ngudi do va cdc thi€t bi do ki€ém thi phong phai cang trong cang tot dé tranh cdc
vat gy ra hién tugng phan xa ngoai trir tuong, san va tran nha.

Lam suy giam phan xa tr tuong nha dang sau thiét bi trong khi do bang céch dat mot
hang rao bang vat liéu hap thu trude bic tudng. Sir dung bo phan xa géc bao quanh dng ten do
kiém dé lam suy giam anh hudng cta phét xa tir tudong doi dién, san nha va tran nha trong
truong hop do phan cuc nim ngang. Tuong tu, bo phan xa géc 1am suy giam anh hudng clia
cac phan xa cua céc buc twong bén canh doi v6i phuong phap do phan cuc ding. Tai vi tri
thap nhat cua dai tan s6 (khoang dudi 175 MHz) thi khong can bo phan xa géc hoac hang rao
hap thu. Trén thuc t€, dng ten nita budc séng trong hinh 4 ¢ thé dugc thay bang ang ten ¢
do dai khong d6i, mién 1a khoang gitta A/4 va A tai tdn s6 do va hé thong do di do nhay.
Ciing theo cdch nhu vay, khoang cdch nira budc séng A/2 t6i dinh c6 thé dugc thay déi.

Ang ten do kiém, mdy thu do, dng ten thay thé va bo tao tin hiéu di hiéu chuédn duogc sir
dung tuong tu nhu trong phuong phip chung. D€ dam bao ring khong giy ra sai sO trén
dudng truyén song gin di€ém xay ra triét pha gitta tin hiéu truc ti€p va tin hiéu phan xa, ang
ten thay thé€ phai di chuyén di mot khoang cdch £10 cm theo huéng dng ten do kiém ciing
nhu theo hai huéng vuong géc v6i huéng d6. Néu nhiing thay doi ciia khoang céch nay gay ra
thay déi tin hiéu 16n hon 2 dB thi méu do kiém can dugc dat lai cho dén khi thay d6i nho
hon 2 dB.

| Tran
A
>1,35m Vat liéu hap thu —»]
Mat phan xa géc Biém chudn dé
mau do kiem .
Y Ang ten do kiém /2 ® Tudng
Day phi do néi P/ s
dén may thu do ! I
hodc bd tao [>T - i >l
tin hiéu A2 3-4m 0.75m /
>1,35m >0,6m
A
| San

Hinh 4: B6'tri do trong nha (nhin theo phdn cuc ngang)
A.2 Huéng dan sir dung cac vi tri do birc xa

Doi v6i cdc phép do lién quan dén trudng buc xa, c6 thé tao dugc vi tri do kiém phu
hop véi céc yéu cau trong Phu luc A.1. Khi sir dung vi tri do kiém nay phai tuan theo cdc diéu
kién trong cdac muc dudi day d€ dam bao do tin cay ctia phép do.
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A.2.1. Khodng cdch do

Khoang cach do khong quan trong va khong anh huong dang ké dén cdc két qua do,
vGi diéu kién khoang cdch do khong dugc nhd hon A/2 tai tin s6 do va cédc luu y mo ta trong
phu luc nay duoc tuan thu. Cac khoang cach do 3 m, 5 m, 10 m va 30 m thuong duoc sir dung
trong cac phong thur nghiém.
A.2.2. Ang ten do kiém

Co6 thé str dung nhiéu loai dng ten do kiém khéc nhau, vi cdc phép do thay thé 1am giam
anh hudng cua 16i dén két qua do.

Thay déi do cao dng ten trong pham vi tir 1 m dén 4 m 1a yéu t6 can thiét dé tim ra diém
bic xa cuc dai.

D6i v6i nhitng phép do c6 tan s6 thap dusi 100 MHz khong can thay d6i do cao dng ten.
A.2.3. Ang ten thay thé

Két qua do c6 thé bi thay d6i khi str dung cac loai dng ten thay thé khadc nhau tai dai tan
thap hon 80 MHz. Khi st dung ang ten ludng cuc thu gon tai tdn s6 nay, chi ti€t cua loai ang
ten phai kem theo két qua do. S€ phai tinh dén hé s6 hiéu chinh khi st dung ang ten ludng
cuc thu gon.

A.24. Ang ten gid

Kich thudc cua ang ten gia duoc s dung trong phép do biic xa phai nho, tuong tng vdi
mau do kiém.

C6 thé két noi truc ti€p dng ten gia va mau do.

Trong céc trudng hop khi can st dung cdp dé két noi, phai tinh dén kha nang lam giam
cac buic xa tlr soi cap, vi du: su dung 16i ferit hoac cap boc hai 16p.

A.2.5. Cap phu tro

Neéu vi tri clia cac cap phu trg (cdp nguon, cap microphone...) khong duogc phan tach
mot cach thich dang thi két qua do c6 thé bi sai léch. D€ ¢6 duge két qua do tin cay, cdp va
day dan phu trg phéi xép thang diing (xuyén qua 16 trén cot d& khong dan dién).
A.3. Do kiém trong nha sir dung buéng do khong phan xa

D6i véi cac phép do biic xa tan s6 trén 25 MHz, ¢6 thé gia lap vi tri do kiém trong nha
bing budng do khong phan xa che chin t6t mé phéong moi trudng khong gian tu do. Néu sir
dung buong do khong phan xa, phai ghi vao bao céo do.

Ang ten do kiém, may thu do, dng ten thay thé¢ va mdy phdt tin hiéu da hiéu chudn dugc
stt dung nhu trong muc A.l. Trong dai tin 25 MHz dén 100 MHz can thém mot s hiéu
chuén b6 sung.

Vi du vi tri do kiém dién hinh 1a budng do khong phan xa c6 kich thuGc dai 10 m, rong
5 m, cao 5 m. Tran va cac bic tuong dugc phu vat liéu hip thu RF cao 1 m. San nha phu vat
lieu hap thu day 1 m, san gd duogc st dung dé dd thiét bi do va ngudi do. Khoang céch do tir
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3 m dén 5 m doc theo truc budng do ¢6 thé dugc sir dung dé do cdc tan so 1én dén 12,75 GHz.
CAu tric cua buong do khong phan xa dugec mo ta trong cac muc dudi day.

A.3.1. Vidu vé cdu triic buong do khong phan xa duoc che chan

Cac phép do trudng tu do ¢6 thé dugc mo phong trong budng do khong phan xa c6 cac
tuong duoc phi vat liéu hap thu RF. Hinh 5 cho thay cdc yéu c4u vé suy hao che chan va suy
hao phan xa ctia buéng do nhu vay. Kich thudc va dac tinh ctua vat liéu hap thu la rat quan
trong tai tan s6 dudi 100 MHz (d6 cao cta vat liéu < 1 m, suy hao phan xa < 20 dB), phong
do nhu vay phu hop nhéat cho cac phép do c6 tan s6 trén 100 MHz. Hinh 6 1a cdu trdc buong
do khong phan xa c6 dién tich san 5 m x 10 m, cao 5 m. Tran va tudong pha vat liéu hap thu
hinh tru cao 1 m. Mt nén dugc bao phti bing céc vat liéu hap thu dic biét dé ¢6 thé tao thanh
mot mat phang nén, kich thuéc bén trong con lai ctia phong 14 3 m x 8 m x 3 m, vi vay cho
phép khoang céch do cuc dai 5 m theo truc giita ciia phong.

Khi do & tan s6 100 MHz, khoang cach do phai mé rong dén t6i da 1a 2 1an budc song.
Vat liéu hap thu s€ triét tiéu cac phan xa clia nén nha do d6 khong cin phai thay doi do cao
ang ten va khong cén tinh dén 4nh hudng ctia phan xa san nha. Do d6 cdc két qua do c6 thé
dugc kiém tra v6i cac phép tinh don gian va sai s6 phép do c6 cac gid tri chap nhan dugc nho
nhat do cau hinh do don gian.

A.3.2. Anh huéng ciia cdc phdn xa ky sinh trong buéng do khong phdn xa

Dai v6i truyén dan khong gian tu do trong truong xa thi méi quan hé giita cudong do
truong E va khoang ciach R duoc tinh bang E = E, (Ry/R), trong d6 E, 1a cudong do truong
chuén va Ro 1a khoang cich chuin. Méi quan hé nay cho phép thuc hién céc phép do gia tri
tuong do6i do tit ca cac hé s6 da bi loai bd trong ty s6 va suy hao cap, mat phoi hop ang ten
hoac kich thuGe ang ten déu khong quan trong. Néu 14y logarit phuong trinh & trén thi do 1éch
khoi dudng cong ly tudng c6 thé dé dang nhin thdy do twong quan ly tudng clia cudng do
truong va khodng cdch sé biéu dién theo mot duong thing va do léch xay ra trong thuc
nghiém s& nhin thay rd. Phuong phdp gidn ti€p nay thé hién nhiéu do phan xa gay ra dé dang
va khong khé so véi phuong phap do truc ti€p suy hao phan xa.

Vi mot buong do khong phan xa ¢6 kich thuée nhu muc A.3 thi tai cac tan s6 thap hon
100 MHz khong cén cdc diéu kién vé truong xa, nhung néu cac phan xa cla biic tudng manh
hon thi can phai hiéu chuén cin than. Trong dai tan tir 100 MHz dén 1 GHz thi su phu thudc
cuong do trudong vao khoang cach phtt hgp véi cach tinh. Tai tan s6 16n tir 1 GHz dén 12,75 GHz,
s€ ¢6 nhi€u phan xa xay ra, thi su phu thudc cua cudng do trudong vao khoang céch sé khong
tuong quan chat ché v6i nhau.

A.3.3. Buong do khong phdn xa duoc che chan
Hiéu chuén budng do phai dugc thuc hién trong dai 30 MHz dén 12,75 GHz
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PHU LUC B

(Quy dinh)
Chi tiéu k¥ thuat cho so do do cong suat kénh lan can

B.1 Chi tiéu ky thuat may thu do cong suat

May thu do cong sudt gom bo tron, bd loc trung tan, bo tao dao dong, bo khuéch dai, bo
suy hao bién d6i va bo chi thi gid tri r.m.s. Thay cho bo suy hao bién ddi véi bo chi thi gia tri
r.m.s, c6 thé ding mot von ké r.m.s da hiéu chudn theo dB nhu 1a mot bo chi thi gid tri r.m.s.
Dac tinh k¥ thuat cua may thu do cong suét trinh bay trong muc B.1.1 dén B.1.4.
B.1.1. B¢ loc IF

Bo loc IF phai ndm trong gidi han céc dic tinh chon loc sau

AdB

D4 D4
90
7

UL EANNNARNARANNNANNANNNN
NANNNNNNRRRRRRRNNNN

Diém gan DPiém xa
séng mang 28 D3 sbng mang
@
6 D2 7
/i
' -
D1 0 D1 KHz

Hinh 7: Ddc tinh chon loc

Pac tinh chon loc nay phai gitt khoang cach tan s6 so vdi tan s6 trung tam danh dinh
cta kénh lan can nhu cot 2 bang 3.

Cac diém suy hao lai gdn s6ng mang khong vuot qua sai s6 néu trong cot 3 bang 3.

Cac diém suy hao ra xa séng mang khong dugc vuot qua sai s6 néu trong coOt 4 bang 3.
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Bdng 3: Ddc tinh chon loc cua "mdy thu"

1

2

3

4

Cac diém suy hao

Phan tach tan s6

Sai s lai gan séng mang

Sai sd ra xa s6ng mang

D1 (2dB) 3 kHz +1,35 kHz +2 kHz
D2 (6dB) 4,25 kHz 0,1 kHz +2 kHz
D3 (26dB) 5,5 kHz -1,35 kHz +2 kHz
D4 (90dB) 9,5 kHz -5,35 kHz +2 kHz va -6 kHz

Suy hao nho nhat ciia bo loc bén ngoai céc di€ém suy hao 90 dB phai bang hoic 16n hon

90 dB.

B.1.2. Bo suy hao bién doi

B0 chi thi suy hao phai ¢6 dai t6i thiéu 1a 80 dB va do chinh xdc doc 1a 1 dB.

B.1.3 Bo chi thi gid tri r.m.s

Dung cu nay phai chi thi chinh xac tin hiéu khong phai hinh sin v6i hé s6 gitra gia tri

dinh va gid tri r.m.s tGi 10:1.

B.1.4 B¢ tao dao dong va bo khuéch dai

Bo tao dao dong va bo khuéch dai phai dugc thiét k€ sao cho phép do cong suit kénh
lan can ctia mot mdy phat khong di€u ché tap am thap, mdy phat c6 nhiéu ndi anh hudng
khong ddng ké t6i két qua do, dua lai gia tri do duoc < -80 dB so véi séng mang ctia bo tao

dao dong.
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FOREWORD

The technical standard TCN 68 - 252: 2006 “Angle modulated 27 MHz Citizen’s
Band radio equipment - Technical Requirement” is based on the EN 300 135-1 V1.1.2
(2000-08) and EN 300 135-2 V1.1.1 (2000-08) of European Telecommunication Standards
Institute (ETSI).

The technical standard TCN 68 - 252: 2006 is drafted by Research Institute of Posts and
Telecommunications (RIPT) at the proposal of Department of Science & Technology and
issued following the decision No. 30/2006/QD-BBCVT dated 05/9/2006 of the Minister of
Posts and telematics.

The technical standard TCN 68 - 252: 2006 is issued in bilingual document
(Vietnamese version and English version). In cases of interpretation disputes, Vietnamese
version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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ANGLE MODULATED 27 MHz CITIZEN’S BAND
RADIO EQUIPMENT

TECHNICAL REQUIREMENT

(Issued together with the Decision No. 30/2006/QD-BBCVT dated 05/9/2006
of the Minister of Posts and Telematics)

1. Scope

The present document applies to constant envelope angle modulation systems for use in
the land mobile service, using the available bandwidth, operating on radio frequencies in the
27 MHz Citizen’s Band radio frequency band, with channel separations of 10 kHz, intended
for voice and data transmissions. It applies to analogue and combined analogue and digital
radio equipment with an internal or external antenna connector intended for the transmission
of data and/or speech.

This technical standard is used as the basis for type approval of angle modulated (27
MHz) citizens band radio equipment.
The types of equipment covered by the present document are as follows:

- Base station (equipment fitted with an antenna socket, intended for use in a fixed
location);

- Mobile station (equipment fitted with an antenna socket, normally used in a vehicle or
as a transportable);

- And those handportable stations:
a) Fitted with an antenna socket; or
b) Without an external antenna socket (integral antenna equipment).

2. Normative References

e ETSI EN 300 135-1 V1.1.2 (2000-08): "Electromagnetic compatibility and Radio
spectrum Matters (ERM); Angle-modulated Citizens Band radio equipment (CEPT PR 27
Radio Equipment); Part 1: Technical characteristics and methods of measurement".

e ETSI EN 300 135-2 V1.1.1(2000-08): "Electromagnetic compatibility and Radio
spectrum Matters (ERM); Angle-modulated Citizens Band radio equipment (CEPT PR 27
Radio Equipment); Part 2: Harmonized EN covering essential requirements under article 3.2
of R & TTE Directive".

3. Definitions, symbols and abbreviations
3.1. Definitions

Base station: equipment fitted with an antenna socket, for use with an external
antenna, and intended for use in a fixed location.
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Mobile station: mobile equipment fitted with an antenna socket, for use with an
external antenna, normally used in a vehicle or as a transportable station.

Handportable station: equipment either fitted with an antenna socket or an integral
antenna, or both, normally used on a stand-alone basis, to be carried on a person or held in
the hand.

Integral antenna: antenna designed to be connected to the equipment without the use
of a 50 ohm external connector and considered to be part of the equipment. An integral
antenna may be fitted internally or externally to the equipment.

Angle modulation: angle modulation with an audio pre-emphasis characteristic for the
transmitter and an audio de-emphasis characteristic for the receiver.

3.2. Abbreviations

AC Alternating Current
CB Citizens' Band
e.m.f electro-motive force
EMC Electro-Magnetic Compatibility
IF Intermediate Frequency
R&TTE Radio and Telecommunications Terminal Equipment
ptt push-to-talk
RF Radio Frequency
r.m.s root mean square
SINAD SND/ND
3.3. Symbols

E,: reference field strength.
R,: reference distance.

4. General requirements
Common characteristics
4.1. Frequency band

The maximum operating frequency band shall be from 26.960 MHz to 27.410 MHz.
Equipment may operate on one or more channels up to a maximum of 40 channels.

4.1.2. Carrier frequencies and channel numbers

The following carrier frequencies are available.

Table 1: Carrier frequencies and channel numbers

Carrier frequencies Channel Number Carrier frequencies Channel Number
26.965 MHz 1 27.215 MHz 21
26.975 MHz 2 27.225 MHz 22
26.985 MHz 3 27.235 MHz 24
27.005 MHz 4 27.245 MHz 25
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Carrier frequencies Channel Number Carrier frequencies Channel Number
27.015 MHz 5 27.255 MHz 23
27.025 MHz 6 27.265 MHz 26
27.035 MHz 7 27.275 MHz 27
27.055 MHz 8 27.285 MHz 28
27.065 MHz 9 27.295 MHz 29
27.075 MHz 10 27.305 MHz 30
27.085 MHz 11 27.315 MHz 31
27.105 MHz 12 27.325 MHz 32
27.115 MHz 13 27.335 MHz 33
27.125 MHz 14 27.345 MHz 34
27.135 MHz 15 27.355 MHz 35
27.155 MHz 16 27.365 MHz 36
27.165 MHz 17 27.375 MHz 37
27.175 MHz 18 27.385 MHz 38
27.185 MHz 19 27.395 MHz 39
27.205 MHz 20 27.405 MHz 40

Transmission and reception shall take place on the same channel (single frequency
simplex mode).

4.1.3. Channel separation
The channel separation shall be 10 kHz.
4.1.4. Multi-channel equipment

Multi-channel equipment may be used, provided that such equipment is only designed
for the channels indicated in subclause 4.1.2.

Precautions shall be taken against extension of the usable frequency range by the user.
For instance the physical and electrical design of the channel switching system shall permit
operation in not more than the channels indicated in subclause 4.1.2.

If for the determining of the transmitter frequency use is made of a synthesizer and/or
of a phase locked loop (PLL) system, arbitrary input codes shall only lead to the channels
indicated in subclause 4.1.2.

4.1.5. Type of modulation
Only angle modulation with appropriate pre-emphasis and de-emphasis shall be used.

4.1.6. Push-to-talk (ptt) and voice activated switch

Switching between the transmit and receive mode of operation shall only be possible by
means of a non-locking ptt switch or by means of a non-locking voice activated switch.

If a voice activated switch is used it shall not respond to ambient acoustic noise. The
noise threshold level adjustment shall not be accessible to the user.
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4.1.7. Controls

Those controls which, if maladjusted, increase the risk of interference or improper
functioning of the transceiver, shall not be immediately accessible to the user.

4.1.8. Combination with other equipment

The equipment shall not be combined with any other form of transmitting or receiving
equipment. The equipment shall not be provided with any terminals or other connection
points, internal or external, for modulating sources other than those required for either a
separate or a built-in microphone, or for selective calling devices.

Terminals or other connecting points are permitted for the connection of external
devices that shall not modulate the transmitters (e.g. a voice synthesizer device to give an
aural indication of channel).

Equipment fitted with a selective calling device shall meet the requirements of
subclause 5.1.5 for transmitter conducted and radiated spurious emissions with the device in
operation.

4.2. Test conditions, power sources and ambient temperatures

4.2.1. Normal and extreme test conditions

Type approval tests shall be made under normal test conditions, and also, where stated,
under extreme test conditions.

4.2.1.1. Normal test conditions

4.2.1.1.1. Normal temperature and humidity

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

- Temperature +15° C to +35° C;

- Relative humidity 20% to 75%.

When it is impracticable to carry out the tests 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.

4.2.1.1.2. Normal test power source

4.2.1.1.2.1. Mains voltage and frequency

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

The frequency of the test power source corresponding to the AC mains shall be between
49 and 51 Hz.
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4.2.1.1.2.2. Regulated lead-acid battery power sources on vehicles

When the radio equipment is intended for operation from the usual types of regulated
lead-acid battery power source of vehicles, the normal test voltage shall be 1.1 times the
nominal voltage of the battery (6 volts, 12 volts etc).

4.2.1.1.2.3. Other power sources

For operation from other power sources or types of battery (primary or secondary), the
normal test voltage shall be that declared by the equipment manufacturer.

4.2.1.2. Extreme test conditions

4.2.1.2.1. Extreme temperatures

For tests at extreme temperatures, measurements shall be made in accordance with the
procedures specified in subclause 4.2.3, at the upper and lower temperatures of -10° C and
+55° C respectively.

4.2.1.2.2. Extreme test source voltages

4.2.1.2.2.1. Mains voltage

The extreme test voltage for equipment to be connected to an AC mains source shall be
the nominal voltage +10%.

4.2.1.2.2.2. Regulated lead-acid battery power sources on vehicles

When the equipment is intended for operation from the usual types of regulated lead-
acid battery power sources of vehicles the extreme test voltages shall be 1.3 and 0.9 times the
nominal voltage of the battery (6 volts, 12 volts etc).

4.2.1.2.2.3. Power sources using other types of battery

The lower extreme test voltages for equipment with power sources using the following
batteries shall be:

- For the Leclanch¢ or the lithium type of battery: 0.85 times the nominal voltage of
the battery;

- For the mercury or nickel-cadium type of battery: 0.9 times the nominal voltage of
the battery.

No upper extreme test voltages apply.
4.2.1.2.2.4. Other power sources

For equipment using other power sources, or capable of being operated from a variety
of power sources, the extreme test voltages shall be those agreed between the equipment
manufacturer and the testing laboratory and shall be recorded in the test report.

4.2.2. Test power source

During type approval tests the power source of the equipment shall be replaced by a test
power source capable of producing normal and extreme test voltages as specified in
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subclauses 4.2.1.1.2 and 4.2.1.2.2. The internal impedance of the test power source shall be
low enough for its effect on the test results to be negligible. For the purpose of tests, the
voltage of the power source 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.

For battery operated equipment, the battery should be removed and the test power
source shall be applied as close to the battery terminals as practicable.

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

4.2.3. Procedure for tests at extreme temperatures

Before measurements are made the equipment shall have reached thermal balance in the
test chamber. The equipment shall be switched off during the temperature stabilizing period.
If the thermal balance is not checked by measurements, a temperature stabilizing period of at
least one hour, or such period as may be decided by the testing laboratory, shall be allowed.
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.

Before tests at the upper temperature the equipment shall be placed in the test chamber
and left until thermal balance is attained. The equipment shall then be switched on for one
minute in the transmit condition, followed by four minutes in the receive condition, after
which the equipment shall meet the specified requirements. For tests at the lower
temperatures the equipment shall be left in the test chamber until thermal balance is attained,
then switched to the standby or receive condition for one minute after which the equipment
shall meet the specified requirements.

4.3. General conditions

4.3.1. Arrangements for test signals applied to the receiver input

Sources of test signals for application to the receiver input shall be connected in such a
way that the impedance presented to the receiver input is 50 ohms.

This requirement shall be met irrespective of whether one or more signals are supplied
to the receiver simultaneously.

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

The effects of any intermodulation products and noise produced in the signal generators
should be negligible. The test generators shall be substantially free from static amplitude
modulation.

4.3.2. Receiver mute or squelch facility

If the receiver is equipped with a mute or squelch circuit, this shall be made inoperative
for the duration of the type approval tests.
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4.3.3. Receiver rated audio output power

The rated audio output power shall be the maximum power, declared by the
manufacturer, for which all the requirements of the present document are met. With normal
test modulation (subclause 4.3.4), the audio power shall be measured in a resistive load,
simulating the load with which the receiver normally operates. The value of this load shall be
declared by the manufacturer.

4.3.4. Normal test modulation

For normal test modulation, the modulation frequency shall be 1 kHz and the resulting

frequency deviation shall be £1.2 kHz.
4.3.5. Artificial antenna

Tests on the transmitter shall be carried out with a non-reactive non-radiating load of 50
ohms connected to the antenna terminals.

Tests on the transmitter requiring the use of the test fixture shall be carried out with a
50 ohm non-reactive non-radiating load connected to the test fixture.

4.3.6. Test fixture

In the case of equipment intended for use with an integral antenna, the manufacturer
may be required to supply a test fixture, suitable to allow relative measurements to be made
on the submitted sample.

The test fixture shall provide means of making external connection to the audio
frequency input and radio frequency output and of replacing the power source by external
power supplies.

The test fixture shall provide a 50 ohm radio frequency terminal at the working
frequencies of the equipment.

The performance characteristics of this test fixture under normal and extreme
conditions are subject to the approval of the test laboratory.

The characteristics of interest to the test laboratory will be that:
a) The coupling loss shall not be greater than 30 dB;

b) The variation of coupling loss with frequency shall not cause errors exceeding 2 dB
in measurements using the test fixture;

¢) The coupling device shall not include any non-linear elements;

The test laboratory may provide its own test fixture.
4.3.7. Arrangement for test signals at the input of the transmitter

The transmitter audio frequency modulation signal shall be supplied by a generator
applied at the connections of the microphone insert, unless otherwise stated.
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For guidance on radiation test sites see annex A. Detailed descriptions of the radiated

measurement arrangements are included in this annex.

4.4. Interpretation of the measurement results

The interpretation of the results recorded in a test report when making the

measurements described in the present document shall be as follows:

a) The measured value related to the corresponding limit will be used to decide whether

an equipment meets the minimum requirements of the standard;

b) The inclusion in the test report of the actual measurement uncertainty for each

particular measurement is also required;

c) The values, of the actual measurement uncertainty shall be, for each measurement,

equal to or lower than the figures in (table 2).

4.5. Measurement uncertainty

Table 2: Absolute measurement uncertainties: maximum values

Parameters Max values
RF frequency <+1x107
RF power <+0.75dB
Maximum frequency deviation: within 300 Hz to 10 kHz of audio frequency <+x5%
Deviation limitation <+x5%
Adjacent channel power <+5dB
Conducted emission of transmitter <+t4dB
Audio output power <+05dB
Sensitivity at 20 dB SINAD <+3dB
Conducted emission of receiver <+3dB
Two-signal measurement, valid to 4 GHz <+4dB
Three-signal measurement <+3dB
Radiated emission of transmitter <+6dB
Radiated emission of receiver <+6dB
Transmitter transient time <+ 20%
Transmitter transient frequency <+ 250 Hz

For the test methods laid down in the present document, these uncertainty figures are
valid to a confidence level of 95% calculated according to the methods to be described in the
ETSI Technical Report: "Uncertainties in the measurement of mobile radio equipment

characteristics".
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5. Technical requirements
5.1. Transmitter requirement
5.1.1. Transmitter frequency error

5.1.1.1. Definition

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

5.1.1.2. Limit
The frequency error shall not exceed 0.6 kHz.

5.1.1.3. Method of measurement
1. The carrier frequency shall be measured in the absence of modulation, with the
transmitter connected to an artificial antenna (subclause 4.3.5).

2. Equipment with an integral antenna shall be placed in the test fixture (subclause
4.3.6) connected to the artificial antenna.

3. The measurement shall be made under normal test conditions (subclause 4.2.1.1) and
repeated under extreme test conditions (subclause 4.2.1.2).

5.1.2. Carrier power (conducted) and Effective radiated power
5.1.2.1. Definition

The transmitter carrier power is the mean power delivered to the artificial antenna
during a radio frequency cycle, or in the case of equipment with integral antenna the effective
radiated power in the direction of maximum field strength under the specified conditions of
measurement (annex A) in the absence of modulation.

5.1.2.2. Limit

Both the transmitter carrier power, and the effective radiated power of an equipment
with an integral antenna, shall not exceed 4 watts. The equipment shall be constructed in such
a way that an increase of output power cannot easily be achieved by actions undertaken by
the user of the equipment.

5.1.2.3. Method of measurement

5.1.2.3.1. Method of measurement (for equipment other than equipment with integral
antenna only)

The transmitter shall be connected to an artificial antenna (subclause 4.3.5), and the
power delivered to this artificial antenna shall be measured.

The measurements shall be made under normal test conditions (subclause 4.2.1.1) and
extreme test conditions (subclause 4.2.1.2 applied simultaneously).
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5.1.2.3.2. Method of measurement for equipment with integral antenna
On a test site selected from annex A the equipment shall be placed on the support in the
following position:

a) For equipment with an internal antenna, it shall stand so that the axis of the
equipment which in its normal use is closest to the vertical, shall be vertical;

b) For equipment with a rigid external antennas, the antenna shall be vertical;

c¢) For equipment with a non-rigid external antenna, the antenna shall be extended
vertically upwards by a nonconducting support.

The test antenna shall be orientated for vertical polarization and the length of the test
antenna shall be chosen to correspond to the frequency of the transmitter. The output of the
test antenna shall be connected to a measuring receiver. The transmitter shall be switched on
without modulation and the measuring receiver shall be tuned to the frequency of the
transmitter under test.

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

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

The maximum signal level detected by the measuring receiver shall be noted.
The transmitter shall be replaced by a substitution antenna as defined in subclause A.2.3.

The substitution antenna shall be orientated for vertical polarization and the length of
the substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

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

The input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

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

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

The measurement shall be repeated with the test antenna and the substitution antenna
orientated for horizontal polarization.

The measure of the effective radiated power is the larger of the two power levels
recorded, at the input to the substitution antenna, corrected for gain of the antenna if necessary.

5.1.3. Adjacent channel power
5.1.3.1. Definition

The adjacent channel power is that part of the total output power of a transmitter,
modulated under defined conditions, which falls within a specified bandwidth centered on the

43



TCN 68 - 252: 2006

nominal frequency of either of the adjacent channels. This power is the sum of the mean
power produced by the modulation process and by residual modulation caused by hum and
noise of the transmitter.

5.1.3.2. Limit
The adjacent channel power shall not exceed a value of 20 microwatts.
5.1.3.3. Method of measurement

The adjacent channel power shall be measured with a power measuring receiver which
conforms with the requirements given in Annex B and is referred to in this clause as the
"receiver".

a) The transmitter shall be operated at the carrier power measured in subclauce 5.2.2
under normal test conditions (subclause 4.2.1.1). The output of the transmitter shall be linked
to the input of the "receiver" by a connecting device such that the impedance presented to the
transmitter is 50 ohms and the level at the "receiver" input is appropriate. For equipment with
an integral antenna the connecting device is a test fixture as described in subclause 4.3.6.

b) With the transmitter unmodulated, the tuning of the "receiver" shall be adjusted so
that a maximum response is obtained. This is the 0 dB reference point. The "receiver"
variable attenuator setting and the reading of the r.m.s value indicator shall be recorded.

¢) The tuning of the "receiver" shall be adjusted away from the carrier so that the
"receiver" - 6 dB response nearest to the transmitter carrier frequency is located at a
displacement of 5.75 kHz from the nominal carrier frequency;

d) The transmitter shall be modulated by a test signal of 1 250 Hz at a level which is 20
dB higher than that required to produce a deviation of +1,2 kHz.

e) The "receiver" variable attenuator shall be adjusted to obtain the same reading as in
step b) or a known relation to it.

f) The ratio of adjacent channel power to carrier power is the difference between the
attenuator settings in steps b) and e), corrected for any differences in the reading of the r.m.s
value indicator.

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

h) If the equipment has a microphone socket the measurement shall be repeated with an
mput of 1.5 volts at 1 250 Hz at this socket.

5.1.4. Maximum frequency deviation
5.1.4.1. Definition

The maximum frequency deviation is the maximum difference between the
instantaneous frequency of the modulated radio frequency signal and the carrier frequency in
the absence of modulation.
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5.1.4.2. Limit

The maximum permissible frequency deviation shall be + 2 kHz.
5.1.4.3. Method of measurement

The frequency deviation shall be measured at the output of the transmitter connected
via a 50 Ohm power attenuator, to a deviation meter capable of measuring the maximum
deviation, including that due to any harmonics and intermodulation products which may be
generated in the transmitter.

The modulation frequency of the test signal shall be varied between the lowest
frequency considered to be appropriate, and 10 kHz. The level of this test signal shall be 20

dB above the level required to give a frequency deviation of +1.2 kHz at an audio frequency
of 1 250 Hz.

5.1.5. Transmitter spurious emissions
5.1.5.1. Definition

Spurious emissions are emissions at frequencies other than those of the carrier and
sidebands associated with normal test modulation. The level of spurious emissions shall be
measured as:

a) Power level in a specified load (conducted spurious emission); and

b) Their effective radiated power when radiated by the cabinet and structure of the
equipment (cabinet radiation); or

c¢) Their effective radiated power when radiated by the cabinet and the integral antenna,
in the case of handportable equipment fitted with such an antenna and no external RF
connector.

5.1.5.2. Limit

In the frequency bands:
-47 MHz to 68 MHz;
-87.5 MHz to 118 MHz;
- 174 MHz to 230 MHz;
- 470 MHz to 862 MHz.

The power of conducted and radiated spurious emissions shall not exceed 4 nanowatts
for the transmitter operating and 2 nanowatts for the transmitter in the stand-by condition.

The power of any spurious emissions on other frequencies in the specified ranges shall
not exceed the following limits.

a) Conducted emissions

Frequency range 9 kHz to 1 GHz Above 1 GHz to 2 GHz
] 0.25 microwatt 1 microwatt
Tx operating (-36 dBm) (-30 dBm)
2 nanowatts 20 nanowatts
Tx stand-by (-57 dBm) (-47 dBm)
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b) Radiated emissions

Frequency range 25 MHz to 1 GHz Above 1GHz to 2 GHz
. 0.25 microwatt 1 microwatt
Tx operating
(-36 dBm) (-30 dBm)
2 tt 20 tt
Tx stand-by nanowatts nanowatts
(-57 dBm) (-47 dBm)

In the case of radiated measurements for handportable stations the following
conditions apply:

- Integral antenna : the normal antenna shall be connected;

- External antenna socket: an artificial load shall be connected to the socket for the test.

5.1.5.3. Method of measurement

5.1.5.3.1. Method of measuring the power level in a specified load, subclause 5.1.5.1 (a)

The transmitter shall be connected to a 50 Ohm power attenuator. The output of the
power attenuator shall be connected to a measuring receiver.

The transmitter shall be switched on without modulation, and the measuring receiver,
annex A, shall be tuned over the frequency range 9 kHz to 2 GHz.

At each frequency at which a spurious component is detected, the power level shall be
recorded as the conducted spurious emission level delivered into the specified load, except
for the channel on which the transmitter is intended to operate and the adjacent channels.

The measurements shall be repeated with the transmitter on stand-by.
5.1.5.3.2. Method of measuring the effective radiated power, subclause 5.1.5.1 (b)

On a test site, selected from annex A, the equipment shall be placed at the specified
height on the appropriate support and in the position closest to normal use as declared by the
manufacturer.

The transmitter antenna connector shall be connected to an artificial antenna
(subclause 4.3.5).

The test antenna shall be orientated for vertical polarization and the length of the test
antenna shall be chosen to correspond to the instantaneous frequency of the measuring
receiver.

The output of the test antenna shall be connected to a measuring receiver. The
transmitter shall be switched on without modulation, and the measuring receiver shall be
tuned over the frequency range 25 MHz to 2 GHz, except for the channel on which the
transmitter is intended to operate and its adjacent channels.

At each frequency at which a spurious component is detected, the test antenna shall be
raised and lowered through the specified range of heights until the maximum signal level is
detected on the measuring receiver.
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The transmitter shall then be rotated through 360° in the horizontal plane, until the
maximum signal level is detected by the measuring receiver.

The maximum signal level detected by the measuring receiver shall be noted.
The transmitter shall be replaced by a substitution antenna as defined in subclause A.2.3.

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

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

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

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

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

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

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

The measurement shall be repeated with the test antenna and the substitution antenna
orientated for horizontal polarization.

The measure of the effective radiated power of the spurious components is the larger of
the two power levels recorded for each spurious component at the input to the substitution
antenna, corrected for the gain of the antenna if necessary.

The measurements shall be repeated with the transmitter on stand-by.

5.1.5.3.3. Method of measuring the effective radiated power, Subclause 5.1.5.1 (c)

The method of measurement shall be performed according to subclause 5.1.5.1, except that
the transmitter output shall be connected to the integral antenna and not to an artificial antenna.

5.1.6. Transient frequency behaviour of the transmitter
5.1.6.1. Definition

The transient frequency behaviour of the transmitter is the variation with respect to time
of the transmitter frequency distance from the nominal frequency of the transmitter when the
RF output power is switched on and off.

t,,: according to the method of measurement described in subclause 5.1.6.3 the switch-
on instant t,, of a transmitter is defined by the condition when the output power, measured at
the antenna terminal, exceeds 0.1% of the nominal power.
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t,: period of time starting at t,, and finishing according to subclause 5.1.6.3

t,: period of time starting at end of t, and finishing according to subclause 5.1.6.3

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

t;: period of time finishing at t ; and starting according to subclause 5.1.6.3.
5.1.6.2.Limit

The transient frequency behaviour of the transmitter limit shall be as:

The transient periods are shown in figure 2, subclause 5.1.6.3 and are as follows:
-t, 5.0 ms;

-1, 20.0 ms;

- t; 5.0 ms.

During the periods t, and t; the frequency difference shall not exceed the value of 1
channel separation.

During the period t, the frequency difference shall not exceed the value of half a
channel separation.

In the case of handportable stations, the frequency deviation during sub t, and sub t;
may be greater than one channel.

The corresponding plot of frequency versus time during t, and t; shall be recorded in the
test report.

This measurement applies only to equipment with an external antenna connector.

5.1.6.3. Method of measurement

Transmitter > 50Q power
e ad
under test attenuator ( );
L Test
Combining > ,. .~
network discriminator (fd): Storage
. oscilloscope
Signal >
generator g

Figure 1: Measurement arrangement

The measurement arrangement shown in figure 1 shall be used. Two signals shall be
connected to the test discriminator via a combining network, subclause 4.3.1.

The transmitter shall be connected to a 50 ohm power attenuator. The output of the power
attenuator shall be connected to the test discriminator via one input of the combining network.

A test signal generator shall be connected to the second input of the combining network.
The test signal shall be adjusted to the nominal frequency of the transmitter.

The test signal shall be modulated by a frequency of 1 kHz with a deviation equal to
+10 kHz. The test signal level shall be adjusted to correspond to 0.1% of the power of the
transmitter under test measured at the input of the test discriminator. This level shall be
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maintained throughout the measurement. The amplitude difference (ad) and the frequency
difference (fd) output of the test discriminator shall be connected to a storage oscilloscope.
The storage oscilloscope shall be set to display the channel corresponding to the (fd) input up
to =1 channel frequency difference, corresponding to the relevant channel separation, from
the nominal frequency. The storage oscilloscope shall be set to a sweep rate of 10 ms/division
and set so that the triggering occurs at 1 division from the left edge of the display. The
display will show the 1 kHz test signal continuously.

Switch on condition ton, ty, Va t,

7’ + Af = 1 channel separation
- f . . fﬁﬁ%ﬁ
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Figure 2: Storage oscilloscope view t,, t, and t;
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The storage oscilloscope shall then be set to trigger on the channel corresponding to the
amplitude difference (ad) input at a low input level, rising.

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

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

The moment when the 1 kHz test signal is completely suppressed is considered to
provide ton. The periods of time t; and t, as defined in subclause 5.1.6.1, shall be used to
define the appropriate template. During the period of time t;, and t, the frequency difference
shall not exceed the values given in subclause 5.1.6.2. The frequency difference, after the end
of t,, shall be within the limit of the frequency error, subclause 5.1.6.2. The result shall be
recorded as frequency difference versus time.

The transmitter shall remain switched on. The storage oscilloscope shall be set to
trigger on the channel corresponding to the amplitude difference (ad) input at a high input
level, decaying and set so that the triggering occsurs at 1 div. from the right edge of the
display. The transmitter shall then be switched off. The moment when the 1 kHz test signal
starts to rise is considered to provide tg.

The period of time t; as defined in subclause 5.1.6.1 shall be used to define the
appropriate template. During the period of time t; the frequency difference shall not exceed
the values given in subclause 5.1.6.2. Before the start of t; the frequency difference shall be
within the limit of the frequency error, subclause 5.1.6.2. The result shall be recorded as
frequency difference versus time.

5.2. Receiver requirement
5.2.1. Maximum usable sensitivity
5.2.1.1. Definition

The maximum usable sensitivity of the receiver is the minimum level of signal (e.m.f.)
at the receiver input, at the nominal frequency of the receiver and with normal test
modulation, subclause 4.3.4, which will produce:

- An audio frequency output power of at least 50% of the rated power output,
subclause 4.3.3.

- A SND/ND ratio of 20 dB, measured at the receiver output through a telephone
psophometric weighting network as described in ITU-T Recommendation O.41.

5.2.1.2. Limit

The maximum usable sensitivity shall not exceed an e.m.f. of 6 dBuV. This
requirement only applies to equipment with an external antenna connector.
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5.2.1.3. Method of measurement

The test signal, at the nominal frequency of the receiver, with normal test modulation,
at an e.m.f. of 6 dBuV, value of the limit for the maximum usable sensitivity, shall be applied
to the receiver input connector. An audio frequency output load, a SINAD meter and a
psophometric telephone weighting network as mentioned in subclause 5.2.1.1, shall be
connected to the receiver output terminals. Where possible, the receiver volume control shall
be adjusted to give at least 50% of the rated output power or, in the case of stepped volume
controls, to the first step that provides an output power of at least 50% of the rated output power.

The test signal input level shall be reduced until a SND/ND ratio of 20 dB is obtained.
The test signal input level under these conditions is the value of the maximum usable
sensitivity. The measurement shall be made only under normal test conditions.

5.2.2. Adjacent channel selectivity
5.2.2.1. Definition

The adjacent channel selectivity is the capability of the receiver to receive a wanted
modulated signal at the nominal frequency without exceeding a given degradation due to the
presence of an unwanted modulated signal in the adjacent channel.

5.2.2.2. Limit

The adjacent channel selectivity shall not be less than of 60 dB. This requirement only
applies to equipment with an external antenna connector.

5.2.2.3. Method of measurement

The two input signals shall be connected to the receiver via a combining network,
subclause 5.1.6.3.

The wanted test signal, at the nominal frequency of the receiver, with normal test
modulation, at an e.m.f. of 6 dBuV, value of the limit for the maximum usable sensitivity,
shall be applied to the receiver input connector via one input of the combining network.

The unwanted test signal, at a frequency of 10 kHz above the nominal frequency of the
receiver, modulated with a frequency of 400 Hz at a deviation of +1,2 kHz shall be applied to
the receiver input connector via the second input of the combining network.

The amplitude of the unwanted test signal shall be adjusted until the SND/ND ratio,
psophometrically weighted, at the output of the receiver is reduced to 14 dB.

The measure of the adjacent channel selectivity is the ratio in dB of the level of the
unwanted test signal to the level of the wanted test signal at the receiver input for which the
specified reduction in SND/ND ratio occurs. This ratio shall be noted.

The measurement shall be repeated with an unwanted signal at the frequency of the
channel below that of the wanted signal.
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The two noted ratios shall be recorded as the upper and lower adjacent channel selectivity.

The measurement shall be made under normal test conditions.

5.2.3. Intermodulation response rejection
5.2.3.1. Definition

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

5.2.3.2. Limit

The intermodulation response rejection ratio shall not be less than 54 dB. This
requirement only applies to equipment with an external antenna connector.

5.2.3.3. Method of measurement

Three input signals shall be connected to the receiver via a combining network,
subclause 5.1.6.3.

The wanted test signal (A), at the nominal frequency of the receiver, with normal test
modulation (subclause 4.3.4), at an e.m.f. of 6 dBuV, value of the limit for the maximum
usable sensitivity, shall be applied to the receiver input connector via one input of the
combining network.

The unwanted test signal (B), at the frequency 20 kHz above the nominal frequency of
the receiver, without modulation, shall be applied to the receiver input connector via the
second input of the combining network.

The unwanted test signal (C), at the frequency 40 kHz above the nominal frequency of
the receiver, modulated with a frequency of 400 Hz at a deviation of +1.2 kHz, shall be
applied to the receiver input connector via the third input of the combining network.

The amplitude of the unwanted test signals (B) and (C) shall be maintained equal and
adjusted until the SND/ND ratio, psophometrically weighted, at the output of the receiver is
reduced to 14 dB.

The measure of the intermodulation response rejection is the ratio in dB of the level of
the unwanted test signals to the level of the wanted test signal at the receiver input for which
the specified reduction in SND/ND ratio occurs. This ratio shall be recorded.

The measurement shall be repeated with the unwanted signal from signal generator (B)
at a frequency 40 kHz above the wanted signal and with the unwanted signal from signal
generator (C) at a frequency 80 kHz above the wanted signal.

The two sets of measurements described above shall be repeated with the unwanted
signals below the nominal frequency of the receiver by the specified amounts.
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5.2.4. Receiver spurious radiations
5.2.4.1. Definition

Spurious radiations from the receiver are components at any frequency, radiated by the
equipment and antenna.

The level of spurious radiations shall be measured by:

a) Their power level in a specified load (conducted spurious emission); and

b) Their effective radiated power when radiated by the cabinet and structure of the
equipment (cabinet radiation); or

c¢) Their effective radiated power when radiated by the cabinet and the integral antenna,
in the case of handportable equipment fitted with such an antenna and no external RF connector.

5.2.4.2. Limit

The power of any spurious radiation shall not exceed the values in the following tables:

a) Conducted components

Frequency range 9 kHz to 1 GHz Above 1 GHz to 2 GHz
L 2 nanowatts 20 nanowatts
Limit
(-57 dBm) (-47 dBm)

b) Radiated components

Frequency range 25 MHz to 1 GHz Above 1GHz to 2 GHz
L 2 nanowatts 20 nanowatts
Limit
(-57 dBm) (-47 dBm)

5.2.4.3. Method of measurement

5.2.4.3.1. Method of measuring the power level in a specified load, subclause 5.2.4.1 (a)

The receiver shall be connected to a 50 ohm attenuator. The output of the attenuator
shall be connected to a measuring receiver. The receiver shall be switched on, and the
measuring receiver shall be tuned over the frequency range 9 kHz to 2 GHz.

At each frequency at which a spurious component is detected, the power level shall be
recorded as the spurious level delivered into the specified load.

5.2.4.3.2. Method of measuring the effective radiated power, subclause 5.2.4.1 (b)

On a test site, selected from annex A, the equipment shall be placed at the specified
height on the appropriate support and in the position closest to normal use as declared by the
manufacturer. The receiver antenna connector shall be connected to an artificial antenna.

The test antenna shall be orientated for vertical polarization and the length of the test
antenna shall be chosen to correspond to the instant frequency of the measuring receiver. The
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output of the test antenna shall be connected to a measuring receiver. The receiver shall be
switched on and the measuring receiver shall be tuned over the frequency range 25 MHz to
4 GHz. At each frequency at which a spurious component is detected, the test antenna shall
be raised and lowered through the specified range of height until a maximum signal level is
detected by the measuring receiver.

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

The receiver shall be replaced by a substitution antenna as defined in subclause A.2.3.
The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the spurious
component detected. The substitution antenna shall be connected to a calibrated signal
generator. The frequency of the calibrated signal generator shall be set to the frequency of the
spurious component detected.

The input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver, if necessary. The test antenna shall be
raised and lowered through the specified range of height to ensure that the maximum signal
1s received. The input signal to the substitution antenna shall be adjusted to the level that
produces a level noted while the spurious component was measured, corrected for the change
of input attenuator setting of the measuring receiver. The input level to the substitution
antenna shall be recorded as power level, corrected for the change of input attenuator setting
of the measuring receiver.

The measurement shall be repeated with the test antenna and the substitution antenna
orientated for horizontal polarization.

The measure of the effective radiated power of the spurious components is the larger of
the two power levels recorded for each spurious component at the input to the substitution
antenna, corrected for the gain of the antenna if necessary.

5.2.4.3.3. Method of measuring the effective radiated power, subclause 5.2.4.1(c)

The measurement shall be performed according to subclause 5.2.4.1, except that the
receiver input shall be connected to the integral antenna and not to an artificial antenna.
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ANNEX A
(Normative)

Radiated measurement

A.l. Test sites and general arrangements for measurements involving the use of
radiated fields

A.l.1. Outdoor test site

The outdoor test site shall be on a reasonably level surface or ground. At one point on
the site, a ground plane of at least 5 m diameter shall be provided. In the middle of this
ground plane, a non-conducting support, capable or rotation through 360° in the horizontal
plane, shall be used to support the test sample at 1.5 m above the ground plane. The test site
shall be large enough to allow the erection of a measuring or transmitting antenna at a
distance of lambda/2 or 3 m whichever is the greater. The distance actually used shall be
recorded with the results of the tests carried out on the site.

Sufficient precautions shall be taken to ensure that reflections from extraneous objects
adjacent to the site and ground reflections do not degrade the measurements results.

A.1.2. Test site for handportable stations

The test site shall be on a reasonably level surface or ground. The test site shall be large
enough to allow the erection of a measuring or transmitting antenna at a distance of at least 6
metres. The distance actually used shall be recorded with the results of the test carried out on
the site.

At one point on the site, a ground plane of at least 5 metres diameter shall be provided.
In the middle of this ground plane, a support, capable of rotation through 360° in the
horizontal plane, shall be used to support the test sample at 1.5 metres above the ground
plane. This support consists of a plastic tube, which is filled with salt water (9 grammes NaCl
per litre). The tube shall have a length of 1.5 metres and an internal diameter of 10 £ 0.5
centimetres. The upper end of the tube is closed by a metal plate with a diameter of 15
centimetres, which is in contact with the water.

The sample shall be placed with its side of largest area on the metal plate. To meet the
requirement that the antennas is vertical while maintaining contact with the metal plate, it
may be necessary to use a second metal plate, attached to the first. This metal plate shall be
10 x 15 cm in size and shall be hinged to the first plate by its 10 cm edge in such a way that
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the angle between the plates can be adjusted between 0° and 90°. The hinge point shall be
adjustable so that the centre of the sample can be placed above the centre of the circular plate.
In the cast of samples whose length along the antenna axis is less than 15 cm, the sample
shall be arranged so that the base of the antennas is at the edge of the hinged plate.

Sufficient precautions shall be taken to ensure that reflections from extraneous objects
adjacent to the site and ground reflections do not degrade the measurement results.

«M
>N
1

1.5m
v

| Ground plane

Key:
1. Equipment under test. 4 3
2. Test antenna.

3. High pass filter (necessary for strong fundamental Tx radiation)
4. Spectrum analyser or measuring receiver,

Figure 3: Test site for handportable stations

A.1.3. Test antenna

The test antenna is used to detect the radiation from both the test sample and the
substitution antenna, when the site is used for radiation measurements; where necessary, it is
used as a transmitting antenna, when the site is used for the measurement of receiver
characteristics.

This antenna is mounted on a support such as to allow the antenna to be used in either
horizontal or vertical polarization and for the height of its centre above ground to be varied
over the range 1 to 4 m. Preferably a test antenna with pronounced directivity should be used.
The size of the test antenna along the measurement axis shall not exceed 20% of the
measuring distance.

For receiver and transmitter radiation measurements, the test antenna is connected to a
measuring receiver, capable of being tuned to any frequency under investigation and of
measuring accurately the relative levels of signals at its input. For receiver radiated
sensitivity measurements the test antenna is connected to a signal generator.

A.1.4. Substitution antenna

When measuring in the frequency range up to 1 GHz the substitution antenna shall be a
lambda/2 (A/2) dipole, resonant at the frequency under consideration, or a shortened dipole,
calibrated to the lambda/2 (A/2) dipole. The centre of this antenna shall coincide with the
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reference point of the test sample it has replaced. This reference point shall be the volume
centre of the sample when its antenna is mounted inside the cabinet, or the point where an
external antenna is connected to the cabinet.

The distance between the lower extremity of the dipole and the ground shall be at least
30 cm.

The substitution antenna shall be connected to a calibrated signal generator when the
site 1s used for spurious radiation measurements and transmitter effective radiated power
measurements. The substitution antenna shall be connected to a calibrated measuring receiver
when the site is used for the measurement of receiver sensitivity.

The signal generator and the receiver shall be operating at the frequencies under
investigation and shall be connected to the antenna through suitable matching and balancing
networks.

A.L.5. Optional additional indoor site

When the frequency of the signals being measured is greater than 80 MHz, use may be
made of an indoor site. If this alternative site is used, this shall be recorded in the test report.

The measurement site may be a laboratory room with a minimum area of 6 m by 7 m
and at least 2.7 m in height.

Apart from the measuring apparatus and the operator, the room shall be as free as
possible from reflecting objects other than the walls, floor and ceiling.

The potential reflections from the wall behind the equipment under test are reduced by
placing a barrier of absorbent material in front of it. The corner reflector around the test
antenna is used to reduce the effect of reflections from the opposite wall and from the floor
and ceiling in the case of horizontally polarized measurements. Similarly, the corner reflector
reduces the effects of reflections from the side walls for vertically polarized measurements.
For the lower part of the frequency range (below approximately 175 MHz) no corner reflector
or absorbent barrier is needed. For practical reasons, the A/2 antenna in figure 4 may be
replaced by an antenna of constant length, provided that this length is between A/4 and A at
the frequency of measurement and the sensitivity of the measuring system is sufficient. In the

same way the distance of A/2 to the apex may be varied.

The test antenna, measuring receiver, substitution antenna and calibrated signal
generator are used in a way similar to that of the general method. To ensure that errors are
not caused by the propagation path approaching the point at which phase cancellation
between direct and the remaining reflected signals occurs, the substitution antenna shall be
moved through a distance of =10 cm in the direction of the test antenna as well as in the two
directions perpendicular to this first direction. If these changes of distance cause a signal

57



TCN 68 - 252: 2006

change of greater than 2 dB, the test sample should be re-sited until a change of less than 2 dB
1s obtained.

Absorbing material —»|
Corner reflector Reference point
of test sample
M2 Test antenna Wall
Feeder to test
receiver or signal 45° !
generator < - >l e .
3-4m ’
12 -0.75m
>1.35m >0.6m

Figure 4: Indoor site arrangement (shown in horizontal polarisation)

A.2. Guidance on the use of radiation test sites

For measurements involving the use of radiated fields, use may be made of a test site in
conformity with the requirements of subclause A.1 of this annex. When using such a test site,
the following conditions should be observed to ensure consistency of measuring results.

A.2.1. Measuring distance

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

A.2.2. Test antenna

Different types of test antenna may be used, since performing substitution measurements
reduces the effect of the errors on the measuring results.

Height variation of the test antenna over a range of 1 to 4 m is essential in order to find
the point at which the radiation is a maximum.

Height variation of the test antenna may not be necessary at the lower frequencies
below about 100 MHz.

A.2.3. Substitution antenna

Variations in the measuring results may occur with the use of different types of
substitution antenna at the lower frequencies below about 80 MHz. Where a shortened dipole
antenna is used at these frequencies, details of the type of antenna used should be included
with the results of the tests carried out on the site. Correction factors shall be taken into
account when shortened dipole antennas are used.
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A.2 4. Artificial antenna

The dimensions of the artificial antenna used during radiated measurements should be
small in relation to the sample under test.

Where possible, a direct connection should be used between the artificial antenna and
the test sample.

In cases where it is necessary to use a connecting cable, precautions should be taken to
reduce the radiation from this cable by, for example, the use of ferrite cores or double
screened cables.

A.2.5. Auxiliary cables

The position of auxiliary cables (power supply and microphone cables etc) which are
not adequately decoupled may cause variations in the measuring results. In order to get
reproducible results, cables and wires of auxiliaries should be arranged vertically downwards
(through a hole in the non conducting support).

A.3. Further optional alternative indoor test site using an anechoic chamber

For radiation measurements when the frequency of the signals being measured is
greater than 25 MHz, use may be made of an indoor site being a well-shielded anechoic
chamber simulating free space environment. If such a chamber is used, this shall be recorded
in the test report.

The test antenna, measuring receiver, substitution antenna and calibrated signal
generator are used in a way similar to that of the general method, subclause A.1. In the range
between 25 MHz and 100 MHz some additional calibration may be necessary.

An example of a typical measurement site may be an electrically shielded anechoic
chamber being 10 m long, 5 m broad and 5 m high. Walls and ceiling should be coated with
RF absorbers of 1 m height. The base should be covered with absorbing material 1m thick,
and a wooden floor, able to carry test equipment and operators. A measuring distance of 3 m
to 5 m in the long middle axis of the chamber can be used for measurements up to 12.75 GHz.
The construction of the anechoic chamber is described in the following clauses.

A.3.1. Example of the construction of a shielded anechoic chamber

Free-field measurements can be simulated in a shielded measuring chamber where the
walls are coated with RF absorbers. Figure 5 shows the requirements for shielding loss and
wall return loss of such a room. As dimensions and characteristics of usual absorber materials
are critical below 100 MHz (height of absorbers < 1m, reflection attenuation < 20 dB) such a
room is preferably suitable for measurements above 100 MHz. Figure 6 shows the
construction of a shielded measuring chamber having a base area of 5 m by 10 m and a
height of 5 m. Ceilings and walls are coated with pyramidal formed absorbers approximately
I m high. The base is covered with absorbers which are able to carry and which forms a sort
of floor. The available internal dimensions of the room are 3 m x 8 m x 3 m, so that a
measuring distance of maximum 5 m length in the middle axis of this room is available.

At 100 MHz the measuring distance can be extended up to a maximum of 2 lambdas.
The floor absorbers reject floor reflections so that the antenna height need not be changed
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and floor reflection influences need not be considered. All measuring results can therefore be
checked with simple calculations and the measuring tolerances have the smallest possible
values due to the simple measuring configuration.

A.3.2. Influence of parasitic reflections in anechoic chambers

For free-space propagation in the far field condition the correlation E = E, (Ry/R) is
valid for the dependence of the field strength E on the distance R, whereby Eo is the
reference field strength in the reference distance Ro. It is useful to use just this correlation for
comparison measurements, as all constants are eliminated with the ratio and neither cable
attenuation nor antenna mismatch or antenna dimensions are of importance. Deviations from
the ideal curve can be seen easily if the logarithm of the above equation is used, because the
ideal correlation of field strength and distance can then be shown as a straight line and the
deviations occurring in practice are clearly visible. This indirect method shows the
disturbances due to reflections more readily and is far less problematical than the direct
measurement of reflection attenuation.

With an anechoic chamber of the dimensions suggested in subclause A.3 at low
frequencies up to 100 MHz there are no far field conditions, and therefore reflections are
stronger so that careful calibration is necessary. In the medium frequency range from 100
MHz to 1 GHz the dependence of the field strength on the distance meets the expectations
very well. In the frequency range of 1 to 12.75 GHz, because more reflections will occur, the
dependence of the field strength on the distance will not correlate so closely.

A.3.3. Calibration of the shielded anechoic chamber

Careful calibration of the chamber shall be performed over the range 30 MHz to
12.75 GHz.
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Figure 5: Specifications for shielding and reflections
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Figure 6: Example of construction of an anechoic shielded chamber
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ANNEX B
(Normative)

Specification for adjacent channel power measurement arrangements

B.1. Power measuring receiver specification

The power measuring receiver consists of a mixer, an IF filter, an oscillator, an
amplifier, a variable attenuator and an r.m.s value indicator. Instead of the variable attenuator
with the r.m.s value indicator it is also possible to use an r.m.s voltmeter calibrated in dB as
the r.m.s value indicator. The technical characteristics of the power measuring receiver are
given in subclauses B.1.1 to B.1.4.

B.1.1. IF filter

The IF filter shall be within the limits of the following selectivity characteristic.
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Figure 7: Selectivity characteristic

The selectivity characteristic shall keep the frequency separations from the nominal
centre frequency of the adjacent channel as mentioned in column 2 of table 3.

The attenuation points on the slope towards the carrier shall not exceed the tolerances,
as mentioned in column 3 of table 3.
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The attenuation points on the slope, distant from the carrier, shall not exceed the
tolerances, as mentioned in column 4 of table 3.

Table 3: Selectivity characteristics of the "receiver”

1 2 3 4
Attenuation Frequency Tolerance Tolerance Distant
Points Separations Towards C from C
D1 (2 dB) 3 kHz +1.35 kHz 2 kHz
D2 (6 dB) 4.25 kHz +0.1 kHz 2 kHz
D3 (26 dB) 5.5 kHz -1.35 kHz 2 kHz
D4 (90 dB) 9.5 kHz -5.35 kHz ’2 kHz and -6 kHz

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

B.1.2. Variable attenuator

The attenuation indicator shall have a minimum range of 80 dB and a reading accuracy
of 1 dB.

B.1.3. R.m.s value indicator

The instrument shall accurately indicate non-sinusoidal signals in a ratio of up to 10:1
between peak value and r.m.s value.

B.1.4. Oscillator and amplifier

The oscillator and the amplifier shall be designed in such a way that the measurement
of the adjacent channel power of a low-noise unmodulated transmitter, whose self-noise has a
negligible influence on the measurement result, yields a measured value of < -80 dB referred
to the carrier of the oscillator.
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