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LOINOI PAU

Tiéu chuan Nganh TCN 68 - 232: 2005 "Thiét bi vo tuyén luu dong mat dat co
ang ten lién dung chu yéu cho thoai tuong tu - Yéu cau ky thuat" duoc xay dung
trén co s& chap thuan nguyén ven tiéu chuan EN 300 296-1 V1.1.1 (2001-03), c6 tham
khao céc tai lieu ETS 300 296, EN 300 296-2, ETR 027, ETR 028 cta Vién Tiéu
chuén Vién thong chau Au (ETSI).

Tiéu chudn Nganh TCN 68 - 232: 2005 do Vién Khoa hoc Ky thuat Buu dién
(RIPT) bién soan theo d¢ nghi cia Vu Khoa hoc - Cong nghé va dugc ban hanh theo
Quyét dinh s6 28/2005/QD-BBCVT ngay 17 thang 8 nam 2005 ctia Bo truéng Bo Buu
chinh, Vién thong.

Tiéu chuan Nganh TCN 68 - 232: 2005 dugc ban hanh dudi dang song ngit (ti€ng
Viét va ti€ng Anh). Trong trudng hop ¢ tranh chdp vé cach hiéu do bién dich, ban
tiéng Viét dugc ap dung.

VU KHOA HOC - CONG NGHE
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THIET BI VO TUYEN LUU PONG MAT PAT CO ANG TEN LIEN
DUNG CHU YEU CHO THOAI TUONG TU

YEU CAU KY THUAT

(Ban hanh kém theo Quyét dinh s6 28/2005/QD-BBCVT ngay 17/8/2005
cua Bo truong Bo Buu chinh, Vién thong)

1. Pham vi ap dung

Tiéu chudn nay dua ra céc chi tiéu chat lugng t6i thi€u va phuong phép do doi véi
thiét bi vo tuyén luu dong mat dit ¢ ang ten lién ding cho thoai tuong tu nham dam
bao chat luong dich vu va giam thi€u nhiéu gay hai dén cac dich vu va thiét bi khdc.

Tiéu chuin ndy quy dinh cdc dic tinh ky thuat thi€t yéu dé sir dung hiéu qua
pho tin s6. Tiéu chudn nay 4p dung cho thiét bi vo tuyén cAm tay c6 ang ten lién
dung phuong thitc di€u ché géc trong cac dich vu luu dong mat dat, chi yéu cho
thoai tuong tu, hoat dong trong dai tan s6 vo tuyén tir 30 MHz dén 1000 MHz véi
cac khoang cach kénh 1a 12,5 kHz va 25 kHz.

Tiéu chudn nay lam s ct cho viéc chiing nhan hop chuin va do kiém danh gia
chat luong thiét bi vo tuyén luu dong mat dat cé ang ten lién ding cha yéu cho
thoai tuong tu.

2. Tai liéu tham khao

[1] EN 300 296-1 V1.1.1 (2001): “Electromagnetic compatibility and Radio
spectrum Matters (ERM); Land Mobile Service;, Radio equipment using
integral antennas intended primarily for analogue speech, part 1: Technical
characteristics and methods of measurement”.

[2] EN 300 296-2 V1.1.1 (2001): “Electromagnetic compatibility and Radio
spectrum Matters (ERM); Land Mobile Service;, Radio equipment using
integral antennas intended primarily for analogue speech; part 2:

Harmonized EN covering essential requirements under article 3.2 of the
R&TTE Directive”.

[3] ETS 300 296 (1994): “Radio Equipment and Systems (RES); Land mobile
service; Technical characteristics and test conditions for radio equipment
using integral antennas intended primarily for analogue speech”.

[4] ETR 027 (1991): “Radio Equipment and Systems,; Methods of measurement
for mobile radio equipment”.

[5] ETR 028 (1994): “Radio Equipment and Systems (RES); Uncertainties in the
measurement of mobile radio equipment characteristics”.



TGN 68 - 232: 2005

[6] ITU-T Recommendation O.41 (1994): “Psophometer for use on telephone-
type circuits”.
3. Pinh nghia, chir viét tat va ky hiéu
3.1 Dinh nghia
3.1.1 Piéu ché goc
Diéu ché€ pha (G3) hay diéu ché tan s6 (F3).
3.1.2 Tdi tan s6 dm tan

Tai tan sO am tan thong thuong 1a mot dién tré ¢6 kha nang chiu duoc cong
sudt ra am tin cuc dai cta thiét bi cin do kiém. Gi4 tri ciia dién tré nay do nha san
xuat quy dinh va twong duong vdi tré khang ctia bo chuyén déi am tan tai tin so
1000 Hz. Trong mot s6 truong hop, can thiét dat mot bién ap cach ly gilra cac két
cudi diu ra ctia may thu can do kiém va tai nay.

3.1.3 Két cudi tan sé dm tan

Két cu6i tan s6 am tan 1a bat cit két néi phuc vu muc dich do kiém mdy thu
ngoai trir tai tan s6 am tan. Thong thuong, thiét bi két cudi do nha san xuét lua chon
hoac 1a thoa thuan gilta nha san xuat va phong thu nghiém va yéu cau ghi 16 trong
céc bién ban do kiém. Néu yéu cau thiét bi dic biét, nén dé nha san xuét cung cap.
3.1.4 Bo loc chan ddi (cho mdy do SINAD)

Dic tinh cua bo loc chan dai sir dung trong may do hé s6 méo am tin va may
do SINAD can thoa man: tai dau ra, tan s6 1000 Hz sé bi suy hao it nhat 1a 40 dB
va tai 2000 Hz suy hao s& phai nho hon 0,6 dB. Pic tinh bo loc 1a phang va phai
nho hon 0,6 dB tai cac dai tan tir 20 Hz dén 500 Hz va tir 2000 Hz dén 4000 Hz.
Trong trudng hop tin hiéu chua diéu ché, bo loc khong thé gay ra suy hao 16n hon
1 dB do6i véi téng cong sudt tap Am & diu ra tAn s6 Am tan cua thiét bi can do kiém.

3.1.5 Ang ten lién

Ang ten duoc thiét k& dé gan vao thiét bi ma khong sit dung dau ndi ngodi trd
khang 50 Q va dugc coi 1a mot phin cia thiét bi. Ang ten lién c6 thé dugc gin co
dinh bén trong hoac bén ngoai thiét bi.
3.1.6 Phép do dan

Phép do dugc thuc hién bing cdch néi truc ti€p véi thiét bi can do ki€m.

3.1.7 Phép do buic xa
Phép do gia tri tuyét doi cua truong bic xa.
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3.1.8 Tram goc
Thiét bi vo tuyén c¢6 6 cdm ang ten dé sut dung véi dng ten ngoai va & vi tri
cO dinh.

3.1.9 Mdy cam tay

R

Thiét bi vo tuyén c6 6 cam ang ten hodc ang ten lién, hodc ca hai, thong
thudong duoc st dung doc 1ap, ¢6 thé mang theo ngudi hodc cam tay.
3.1.10 Tram di dong
Thiét bi vo tuyén luu dong c6 6 cam ang ten dé st dung véi ang ten ngoai,
thong thuong duoc st dung trén moét phuong tién van tai hoac nhu mot tram
luu dong.
3.1.11 Do kiém ddy dui
Do kiém toan bo tham s¢ trong tiéu chuin ndy.
3.1.12 Po kiém gidi han
Chi do kiém céc tham s6 sau:
- Sai s0 tan s6 may phat, muc 5.1.1;
- Cong suat buc xa hiéu dung may phat, muc 5.1.2;
- Cong sudt kénh lan can cia may phat, muc 5.1.4;
- b6 nhay kha dung trung binh (cudong do truong) cia may thu, muc 5.2.1;
- b6 nhay kénh 1an can cua may thu, muc 5.2.3.
3.2 Chur viét tat
ARI1 Dai dong chinh loai 1
AR2 Dai dong chinh loai 2

dBc dB so v6i cong suit sobng mang

emf Stc dién dong

IF Trung tan

OFR Dai tan s6 hoat dong

RF Tén s6 vo tuyén

Rx Mady thu

SINAD (tin hi¢u + tap &m + méo)/(tap am + méo)
SR Dai tan cac kénh cai dat san

Tx Mady phat
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VSWR Ty s6 song ding dién ap

3.3 Cdc ky hiéu
Eo Cudng do trudng chuin (xem phu luc A)
Ro Khoang cich chudn (xem phu luc A)

4. Yéu cau chung

4.1 Thiét bi can do kiém

M6i thiét bi dua ra dé do kiém hop chuédn phai ddp ting duoc cdc yéu ciu trong
tieu chudn nay trén tat ca cdc kénh hoat dong cuia no.

Dé don gian héa va lam hai hoa cdc tht tuc do kiém chitng nhan giita céc
phong thir nghiém khédc nhau, céc phép do phai duoc thuc hién theo tiéu chuidn nay
vGi cac mau thiét bi dugc quy dinh tai cac muc 4.1.1 dén 4.1.11.

4.1.1 Lua chon kiéu mdu thiét bi dé chiing nhdan hop chudn

Dé phuc vu viéc do kiém hop chudn, nha san xuat phai cung cap mot hoic
nhiéu ki€u mau san pham cta thiét bi phu hop vé6i yéu cau do kiém.

Néu chitng nhan hop chuin dugc cap trén co s& do kiém trén mot mau xuat xudng
thi cdc kiéu miu san phdm tuong ting can giong hoan toan véi kiéu miu xudt xudng
da do kiém.

4.1.2 Pinh nghia vé ddi dong chinh, ddi tdn cdc kénh cai ddt sdn

Khi dua thiét bi t6i do ki€m, nha san xuat phai thong bao cdc dai dong chinh
ctia may thu va may phat.

Dai dong chinh (AR) duoc xac dinh la dai tan s6, tai d6 mdy thu hoac may
phat ¢6 thé dugc 1ap trinh va/hoidc dong chinh dé hoat dong ma khong can thay déi
bat cit mach dién nao ngoai trur viéc thay thé cic ROM chuong trinh hoac cac tinh
thé (trong may thu va mdy phat).

Cac nha san xudt cling phai cung cap dai tan cac kénh cai dat san ctia may thu
va mdy phat (hai dai nay c6 thé khac nhau).

Dai tan cac kénh cai dat san (SR) la dai tan s6 cuc dai quy dinh bdéi nha san
xuat qua d6 mdy thu va mdy phat c6 thé hoat dong ma khong can dit lai chuong
trinh hoac doéng chinh lai.

boi véi muc dich ctia cac phép do thi mdy thu va may phat can xem xét riéng ré.
4.1.3 Pinh nghia cdc loai ddi dong chinh (ARI va AR2)

Dai déng chinh nam trong mot trong hai loai sau:
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- Loai thit nhat tuong tng véi mot gidi han dai dong chinh clia mdy thu va
may phat ma giGi han nay nho hon 10% tan s6 cao nhit cua dai dong chinh d6i véi
thiét bi hoat dong tai cdc tin s6 nho hon hoac bang 500 MHz, hoac nho hon 5% d6i
v6i thiét bi hoat dong trén 500 MHz. Loai nay duoc dinh nghia la AR1.

- Loai thi hai tuong tng v6i mot dai dong chinh cua may thu va mdy phat ma
dai nay 16n hon 10% tin s6 cao nhat cua dai dong chinh d6i véi thiét bi hoat dong
tai cdc tdn s6 nhd hon hoac bang 500 MHz, hoac 16n hon 5% d6i véi thiét bi hoat
dong trén 500 MHz. Loai nay dugc dinh nghia [a AR2.

4.1.4 Lua chon cdc tan s6

Céc tan so6 dé do kiém phai dugc chon bdi nha san xuat, phit hop véi cac muc
4.1.5 dén 4.1.11 va phu luc C. Nha san xudt lua chon cac tan s6 do kiém phai dam
bao riang cédc tin s6 duoc chon phai nam trong mot hodc nhi€u bing tan quoc gia
quy dinh cho thiét bi.

4.1.5 Do kiém thiét bi don kénh loai ARI

Trong trudng hop thiét bi 1a don kénh loai AR1 thi chi c4n do kiém mot mau.

Thuc hién do kiém ddy du trén mot kénh niam trong dai 100 kHz & tan s6 trung
tam cua dai dong chinh.

4.1.6 Do kiém thiét bi don kénh loai AR2

Trong trudng hop thiét bi 1a don kénh loai AR2 thi cdn do kiém ba méiu. Cdc
phép do kiém dugc thuc hién trén tong ba kénh.

Tan s6 kénh cia miu dau tién sé nam trong dai 100 kHz tai tdn s6 cao nhat
ctia dai dong chinh.

Tan s6 kénh clia miu thit hai s& nam trong dai 100 kHz tai tin sO thap nhat
ctia dai dong chinh.

Tan s6 kénh clia mau thit ba s€ nam trong dai 100 kHz tai tAn s6 trung tAm cla
dai dong chinh.

Thuc hién do kiém ddy du trén ca ba kénh nay.

4.1.7 Do kiém thiét bi hai kénh loai ARI

Trong trudng hop thiét bi c6 hai kénh loai AR1 thi chi cin do kiém mot mau.
Ciac phép do kiém duoc thuc hién trén ca hai kénh.

Tan s6 cua kénh trén sé nam trong dai 100 kHz & tdn s6 cao nhat cta dai tin
cac kénh cai dat san.
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Tan s6 cta kénh dudi s&€ nam trong dai 100 kHz & tin s6 thap nhat cua dai tdn
cdc kénh cai dat sdn. Ngoai ra, trung binh cdc tin s6 cta hai kénh sé& phai nam
trong dai 100 kHz tai tan s6 trung tam cua dai dong chinh.

Thuc hién do kiém ddy du tai kénh trén va do kiém gidi han & kénh dudi.

4.1.8 Do kiém thiét bi hai kénh loai AR2

Trong trudng hop thiét bi c6 hai kénh loai AR2 thi can do kiém ba mau.

Thuc hién do kiém trén téng s6 bon kénh.

Tan s6 cao nhat trong dai tin cdc kénh cai dat sdn cia mau diu tién s& nam
trong dai 100 kHz tai tdn s6 trung tam cua dai dong chinh. T4n s6 cua kénh trén sé
nam trong dai 100 kHz tai tdn s6 cao nhat ctia dai tin cac kénh cai dat san va tan s6
ctia kénh dudi s&€ nam trong dai 100 kHz tai tdn s6 thap nhat cta dai tAn cdc kénh
cai dat san.

Thuc hién do kiém ddy du tai kénh trén va do kiém gidi han & kénh dudi.

Tan s6 ctia moOt kénh & mau thd hai phai nam trong dai 100 kHz tai tin s cao
nhat cua dai dong chinh.

Thuc hién do kiém ddy du trén kénh nay.

Tan s6 ctia mot kénh & miu thit ba phai nam trong dai 100 kHz tai tdn so thap
nhat cua dai dong chinh.

Thuc hién do kiém ddy du trén kénh nay.

4.1.9 Do kiém thiét bi da kénh (nhiéu hon 2 kénh) loai ARI

Trong trudng hop thiét bi da kénh loai AR1, chi can do kiém mot mau.

Tan s6 trung tdm cua dai tan cac kénh cai dat san ctia mau sé€ phai tuong Gng
vGi tan sO trung tdm cua dai dong chinh.

Thuc hién do ki€ém day du tai tAn s6 ndm trong dai 100 kHz & tan s6 trung tam
clua dai tidn céc kénh cai dat sin. Thuc hién do ki€m gi6i han nim trong dai
100 kHz tai tan so thap nhat va cao nhat ctia dai tan cdac kénh cai dat san.

4.1.10 Do kiém thiét bi da kénh (nhiéu hon 2 kénh) loai AR2 (ddi tdn cdc kénh cai
ddt san nhd hon ddi déng chinh)

Trong truong hop thi€t bi da kénh loai AR2 c6 dai tan cac kénh cai dat san
nho hon dai dong chinh, can do kiém ba mau.

Thuc hién do kiém trén 5 kénh.

Tan s6 trung tam cua dai tdn cdc kénh cai dat sdn ctia miu diu tién s& nam
trong dai 100 kHz tai tan s6 trung tam cua dai dong chinh. T4n s6 cua kénh trén sé
nam trong dai 100 kHz tai tAn s6 cao nhat ctia dai tAn cdc kénh cai dat san va tin s6

10
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ctia kénh dudi s&€ nam trong dai 100 kHz tai tdn s6 thdp nhat cta dai tin cdc kénh
cai dat san.

Thuc hién do kiém day du tai kénh trung tam va do kiém giGi han & kénh trén
va kénh dudi.

Tan s6 ctia moOt kénh & mau thd hai phai nam trong dai 100 kHz tai tAn s6 cao
nhat cua dai dong chinh.

Thuc hién do kiém ddy du trén kénh nay.

Tan s6 ctia mot kénh & mau thit ba phai nam trong dai 100 kHz tai tdn so thap
nhat cua dai dong chinh.

Thuc hién do kiém ddy du trén kénh nay.

4.1.11 Do kiém thiét bi da kénh (nhiéu hon 2 kénh) loai AR2 (ddi tdn cdc kénh cai
ddt san tiuong duong ddi dong chinh)

Trong truong hop thi€t bi da kénh loai AR2 c6 dai tan cac kénh cai dat san
twong duong dai déng chinh, chi can do kiém mot mau.

Tan so trung tam cua dai tan cac kénh cai dat san ctia mau sé€ tuong tng véGi
tan sO trung tdm cua dai dong chinh.

Thuc hién do ki€ém day du tai tAn s6 nam trong dai 100 kHz ¢ tan s6 trung tam
ctia dai tin cédc kénh cai dat sdn va nam trong dai 100 kHz tai tdn s6 thdp nhat va
cao nhat cua dai tan cac kénh cai dat san.

4.2 Diéu kién do kiém, nguon dién va nhiét do moi truong
4.2.1 Cdc diéu kién do kiém binh thuong va téi han

Thong thudng cic phép do dugc thuc hién & di€u kién binh thudng va khi cé
yéu cAu phai thuc hién ca & diéu kién tGi han.
4.2.2 Nguon dién do kiém

Trong khi thuc hién phép do, nguon dién cung cap cho thiét bi phai thay thé
bang mot nguén dién do kiém ¢ kha niang cung cap dién ap binh thudng va dién ap
t6i han nhu dugc quy dinh trong cac muc 4.2.3.2 va 4.2.4.2. Tré khang noi cla
nguodn dién do kiém phai du nho dé khong gay anh hudng dén két qua do kiém. Dé
phuc vu cho viéc do kiém, dién ap ctia nguén dién s& duoc do tai ddu vao cla thiét
bi do.

Néu thiét bi c6 day céap dién n6i ¢ dinh, thi dién ap do kiém phai dugc do tai
diém két noi gifta cdp dién va thiét bi.

D6i véi thiét bi st dung dién dc qui thi cAn ngit ngudn ac qui ra va nguodn dién
do kiém duoc cung cap phai giong vdi dién ap dc qui cua thiét bi.

11
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Trong khi thuc hién do kiém, dién 4p ngudn dién luon duoc duy tri v6i dung
sai < +1% so v6i dién ap ban dau thuc hién phép do. Gia tri dung sai nay la rat quan
trong cho céc phép do cong suét, vGi dung sai cang nho thi gia tri vé do khong dam
bao do s€ cang tot.

4.2.3 Cdc diéu kién do kiém binh thuong
4.2.3.1 Do 4m va nhiét do binh thudng

Dé thuc hién do ki€ém, diéu kién vé do 4am va nhiét do binh thudng s& 12 bat ci
gid tri ndo trong dai nhiét do va do 4m sau day:

- Nhiét do: tir +15°C dén +35°C

- Do 4m tuong doi: tr 20% dén 75%

Khi khong thé ti€n hanh cdc phép do ki€ém trong diéu kién nay, cin ghi chi
vén dé nay, ghi rd nhiét do moi trudng va do 4m twong doi trong céc phép do kiém
va ghi vao ban bao céo do kiém.
4.2.3.2 Nguén dién do kiém binh thudng
4.2.3.2.1 bién ludi

Dién 4p do kiém binh thudng cho céc thiét bi két n6i vao ngudn dién ludi s& 1a
dién 4p lu6i danh dinh. D6i v6i muc dich cua tiéu chudn ndy, dién dp danh dinh
phai la dién 4p duoc cong bo cho thiét bi.

Tan s6 cua nguén dién do kiém tng véi tan so dién luéi AC: 50 Hz + 1 Hz
4.2.3.2.2 Ngudn ac qui axit-chi thong dung dung trén phuong tién van tai

Khi thiét bi vo tuyén duoc thiét k& dé hoat dong vé6i cdc ngudn ac qui axit-chi
thong dung st dung trén phuong tién van tai, thi dién 4p do kiém binh thudng s&
gap 1,1 14n dién ap danh dinh cla dc qui. V6i dién 4p danh dinh 1a 6 V va 12 V thi
dién 4p do kiém binh thudng twong tng 12 6,6 V va 13,2 V.
4.2.3.2.3 Cac nguoén dién ap khac

Dé slr dung cdc nguodn dién hoic cac kiéu dc qui khic (so cap hodc thit cap) thi
dién dp do kiém binh thudng phai tuan tha theo dién 4p ma nha san xuit thiét bi
cong bo.

4.2.4 Cdc diéu kién do kiém t6i han
4.2.4.1 Nhiét do t6i han
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D6i voi cac phép do kiém tai nhiét do t6i han d6 1a cac nhiét do cao hon va
thap hon dai nhiét do sau: tir -20°C dén +55°C, phép do phai duoc thuc hién theo
cac thu tuc trinh bay trong muc 4.2.5.

boi v6i muc dich do chi tiéu sai s6 tan s6 (muc 5.1.1) thi st dung dai nhiét do
t6i han sau: tir 0°C dén +30°C.

Ciac bao cdo do kiém phai ghi 16 dai nhiét do khi tién hanh do.
4.2.4.2 Dién ap nguédn do kiém t6i han
4.2.4.2.1 bién luéi

Dién dp do ki€ém t6i han cho thiét bi két n6i v6i nguon dién ludi AC sé 1a dién
ap lu6i danh dinh +10%.
4.2.4.2.2 Ngudn ac qui axit-chi thong dung dung trén phuong tién van tai

Khi thiét bi duoc thi€t k& dé hoat dong véi cadc ngudn ac qui axit-chi thong
dung sir dung trén phuong tién van tai, dién 4p do kiém t6i han s& gdp 1,3 va 0,9 lan
dién 4p danh dinh ctia dc qui. V6i dién 4p danh dinh 12 6 V thi dién 4p do kiém t6i
han tuong tng la 7,8 V va 5,4 V va vé6i dién 4p danh dinh 1a 12 V thi dién 4p do
kiém t6i han tuong ting 12 15,6 V va 10,8 V.
4.2.4.2.3 Cac nguodn ac qui khac

Céac dién dp do kiém t6i han can dudi cho thi€t bi ¢6 nguén dién sir dung cic
dc qui dudi day sé la:

- Dai véi kiéu ac qui Lithium hodc Leclanché: bing 0,85 14n dién 4p danh
dinh cua ac qui;

- D6i v6i kiéu dc qui Nickel-Cadmium hodc thiy ngan: bing 0,9 1an dién dp
danh dinh cta ac qui.

Khong 4p dung cac dién 4p do kiém t6i han can trén.

Trong trudng hop khong dp dung dién dp do kiém t6i han can trén cha dién ap
danh dinh thi str dung bon diéu kién do ki€ém tdi han tuong tGng sau day:

- Vmin/Tmin’ Vmin/Tmax

- (V.= dién ap danh dinh)/T
4.2.4.2.4 Cac nguodn khac

Doi v6i thiét bi st dung cac nguodn dién khac hoac thiét bi ¢6 kha nang hoat
dong vdi cdc dién ap khdc nhau thi dién dp do ki€ém t6i han thich hop sé dugc nha
san xuat thi€t bi cong bd hoac cac gia tri nay dugc thoa thuan gita nha san xuat
thi€t bi v6i phong thir nghiém. Cac gia tri dién ap nay sé duoc ghi vao ban bao cao
do kiém.

min (Vmax= dlél’l ép danh dinh>/Tmax

4.2.5 Thii tuc do kiém véi nhiét do téi han
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Trudc khi thuc hién phép do kiém vdi nhiét do t6i han thi thi€t bi phai dat
dugc can bing vé nhiét trong phong do kiém. Phai tat thiét bi trong khoang thoi
gian 6n dinh vé nhiét do.

Trong trudng hop thiét bi c6 mach 6n dinh nhiét do duoc thiét k& hoat dong
lien tuc thi c6 thé bat mach 6n dinh nhiét do sau khi thiét bi da can bang vé nhiét
khoang 15 phiit va sau d6 thiét bi phai thoa man cac yéu cau quy dinh. Déi véi cac
thi€t bi nhu vay, nha san xut phai cung cdp mach ngudn dién nuo6i tinh thé, mach
nay doc 1ap vGi nguon dién cap téi phan con lai cla thiét bi.

Néu khong thé kiém tra dugc su can bang vé nhiét do bang phép do, khoang
thoi gian tao su 6n dinh vé nhiét do t6i thiéu 12 1 gid déng ho, hodc mot khoang
thoi gian quyét dinh boi phong thir nghiém. Phai chon chubi phép do kiém va diéu
khién do 4m trong phong do kiém sao cho khong dé xay ra su ngung tu hoi nuGc
qué nhiéu.
4.2.5.1 Tha tuc do kiém vé6i thi€t bi duoc thiét k& hoat dong lién tuc

Néu nha san xuét cong bo rang thiét bi duoc thiét k& dé hoat dong lién tuc, thi
tuc do kiém phai nhu sau:

Trudc khi thuc hién viéc do kiém véi nhiét do t6i han can trén, thiét bi phai
dugc dat trong phong do kiém cho dén khi dat duoc su can bang vé nhiét. Bat thiét
bi & trang thai phat trong khoang thai gian 1a 30 phiit thi thi€t bi phai thoa man yéu
cau quy dinh.

Trudc khi thuc hién viéc do kiém véi nhiét do t6i han can dudi, thiét bi phai
dugc dit trong phong do kiém cho dén khi dat duoc su can bang vé nhiét. Sau do
bat thiét bi & trang thai cho hoac & trang thai thu trong khoang thoi gian 1 phut thi
thiét bi phai thoa man yéu cau quy dinh.
4.2.5.2 Thu tuc do kiém véi thi€t bi duoc thiét k& hoat dong khong lién tuc

Néu nha san xuét cong bo ring thiét bi duoc thiet k& dé hoat dong khong lien
tuc, thi tuc do kiém phai nhu sau:

Trudc khi thuc hién viéc do kiém véi nhiét do t6i han can trén, thiét bi phai
dugc dat trong phong do kiém cho dén khi dat duogc su can bang vé nhiét. Sau do
bat thi€t bi & trang thai phat trong khoang thoi gian la 1 phiit va ti€p tuc & trang thai
thu trong khoang thoi gian 1a 4 phut thi thi€t bi s€ thoa man yéu cau quy dinh.

Trudc khi thuc hién viéc do kiém véi nhiét do t6i han can dudi, thiét bi phai
dugc dat trong phong do kiém va dé thiét bi cho dén khi dat duoc su can bang vé
nhiét. Sau dé bat thi€t bi & trang thai chd hoac & trang thai thu trong khoang thoi
gian 1 phiit thi thiét bi s€ thdéa man yéu cau quy dinh.
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4.3 Cdc diéu kién chung
4.3.1 Tin hiéu diéu ché do kiém

Céc tin hiéu diéu ch€ do kiém 1a céc tin hiéu bang tan co s&, st dung dé diéu
ché€ séng mang hodc bo tao tin hiéu. Chiing phu thudc vao kiéu thiét bi can do kiém
va ca phép do can thuc hién.

Céc tin hiéu diéu ché do kiém la:

- A-M1: tan s6 1000 Hz tai mic ma tao ra do léch 12% khoang cach kénh.

- A-M2: tan s6 1250 Hz tai mic ma tao ra do léch 12% khoang cach kénh.

- A-M3: tan s6 400 Hz tai mic ma tao ra do 1éch 12% khoang cach kénh. Tin
hiéu nay duoc st dung nhu tin hiéu khong mong muon.
4.3.2 Ang ten gid

Ang ten gia 12 mot tai dién trd thuan 50 Q khong biic xa, dugc néi vé6i két cudi
bo ghép do khi do kiém may phat ¢ yéu cau str dung bo ghép do.
4.3.3 Vi tri do kiém va so do do chung cho cdc phép do biic xa

Phu luc A trinh bay vé vi tri do kiém btic xa. Phu luc nay cling mo ta chi tiét
vé so d6 phép do biic xa.
4.3.4 Chitc ndng tu dong ngdt mdy phdt

Néu thiét bi duoc thiét k&€ ¢6 chiic nang tu dong ngat mdy phat thi chic ning
nay s& khong hoat dong trong thoi gian do, trir khi dé bao vé thi€t bi né phai hoat
dong. Néu chic nang ngat hoat dong thi cin chi 16 trang thdi cta thiét bi lic nay.
4.3.5 Cdch bo'tri cdc tin hiéu do kiém tai ddu vao ciia mdy phdt

D6i v6i muc dich cia tiéu chudn nay, tin hiéu diéu ché tAn s6 am tan clia mdy
phét s& dugc dua t6i cdc ddu vao micrphone v6i microphone bén trong dugc ngat ra
trir khi ¢6 chi dan khac.
4.3.6 Cdch bo'tri cdc tin hiéu do kiém tai ddu vao ciia mady thu thong qua dng ten

do kiém hodc bo ghép do

Cac nguon tin hiéu do kiém dua t6i may thu qua bo ghép do (muc A.6), day
tran (muc A.1.3) hoic mot ang ten do kiém (muc A.4) thi bo ghép do, day tran hodc
mot ang ten do ki€m phai c6 trd khing két noi 50 Q. Yéu ciu phai thoa man khong
ké khi mot hodc nhiéu tin hiéu dua t6i bo thu dong thoi sir dung mach phéi hop.

Céc miic cta tin hiéu do kiém phai tinh bing emf tai ddu ra clia nguén trudc
khi két noi téi dau n6i vao cua may thu.
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Céc anh hudng cua tin hiéu tap am va xuyén di€u ché& bat ky tao ra trong cac
nguon tin hiéu do kiém 12 khong dang ké.
4.3.7 Lam cam mdy thu

Néu may thu cé mach lam cam, thi mach nay s€ khong hoat dong trong thoi
gian do kiém.

4.3.8 Cong sudt ra dm tdn biéu kién ciia mdy thu

Cong suat ra am tan biéu kién 1a cong suat cuc dai duoc cong bo bdi nha san
xuat va né thoa man tat ca cdc yéu cdu trong tieu chudn. V6i tin hiéu diéu ché do
kiém binh thudng, muc 4.3.1, cong suét ra am tin s& duoc do bang mot tai dién tro
mo phong tai ma may thu khi hoat dong binh thuong. Gia tri cla tai nay s€ duogc
nha san xudt thiét bi quy dinh.

4.4 Gidi thich cdc két qud do

Giai thich cdc két qua ghi trong bdo cdo do kiém cho cdc phép do trinh bay
trong tiéu chuin ndy nhu sau:

a) So sanh gi4 tri do v6i giGi han twong tng dé quyét dinh xem thié€t bi c6 thoa
man cic yéu cau vé tham sd trong tiéu chuin nay khong.

b) Daéi vGi moi phép do, gia tri vé do khong dam bao do sé tuong duong hoic
thap hon cdc gi4 tri cho trong muc 6 (gi4 tri c6 thé chap nhan cuc dai vé do khong
dam bao do).

c) Dai v6i ting phép do cu thé, do khong dam bao do thuc t€ ciia phong thir
nghiém ti€n hanh phép do cin ghi cung vao bdo cdo két qua do kiém tuong tng
(néu can).

5. Yéu cau ky thuat

5.1 Tham s6 mdy phidt

5.1.1 Sai s6'tan so
5.1.1.1 Dinh nghia

Sai s tdn s6 clia mdy phét 1a su chénh léch giita tdn s6 s6ng mang chua diéu
ché do dugc véi tan s6 danh dinh clia may phat.
5.1.1.2 Gi6i han

Trong cédc diéu kién binh thudng, téi han hoic bat ky diéu kién trung gian nao
khdc, sai s6 tan s6 khong dugc vuot qua cac gia tri cho ¢ bang 1.
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Trén thuc t€, chi thuc hién cdc phép do trong diéu kién do ki€m binh thudng

va t61 han nhu trinh bay trong muc 5.1.1.3.

Bdng 1: Sai so'tan s&

. Gigi han sai s6 tan s6, kHz
Khoang cach - - - -
kénh, kHz DU&i 47 MHz Iu’ 47 MHz Trfn 137 MHz Trfn 300 MHz Tr’en 500 MHz
dén 137 MHz | dén 300 MHz dén 500 MHz | dén 1000 MHz
25 40,60 +1,35 +2,00 +2,00 +2,50
(chay)
12,5 +0,60 +1,00 +1,50 +1,50 Khong xac
(chu y) dinh

Chu y: Béi véi cac may cam tay c6 ngudn tich hop, thi chi dp dung gia tri trong bdng 1 cho dai nhiét
dé gi6i han tur 0°C dén +30°C. Tuy nhién, & diéu kién nhiét dé t6i han (muc 4.2.4.1) nam ngoai dai
nhiét d6 gidi han & trén thi 4p dung céc gidi han vé sai s6 tan sé sau:

+2,50 kHz: tir 300 MHz dén 500 MHz

+3,00 kHz: tir 500 MHz dén 1000 MHz

5.1.1.3 Phuong phéap do
- So d6 do: nhu hinh 1.

May phat < . May dém
can do kiém Ang ten gia | tanss
B6 ghép do
Hinh 1: So doé do sai s6 tan s6
- Tién hanh do:

Dit thiét bi can do ki€ém trong bo ghép do (muc A.6), n6i bo ghép do véi ang
ten gia (muc 4.3.2). Do tan s6 s6ng mang khi chua diéu ché. Thuc hién phép do
trong diéu kién do kiém binh thudng (muc 4.2.3) va diéu kién do ki€ém t6i han (4p
dung doéng thoi muc 4.2.4.1 va muc 4.2.4.2).

5.1.2 Coéng sudt biic xa hiéu dung

Nha quan 1y ¢ thé cong bo gia tri cuc dai vé cong sudt bic xa hiéu dung cuc
dai cia may phat, day c6 thé 1a diéu kién dé cap gidy phép ching nhan.

Néu thiét bi dugc thiét k€ hoat dong véi cac cong suat song mang khac nhau
thi cong sudt bic xa hiéu dung cuc dai biéu kién tai méi mic hodc dai cdc muc s&
dugc nha san xuat cong bo. Ngudi st dung khong thé can thiép diéu chinh thay déi
cong suat nay dugc.
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Cac yéu cau ky thuat trong tiéu chuin nay phai thda mian tit cd mic cong suat
ctia mdy phét c6 thé hoat dong. Trén thuc t&, chi thuc hién phép do tai mic cong
sudt cao nhit va thap nhat ciia may phat.
5.1.2.1 Dinh nghia

Cong suat birc xa hiéu dung cuc dai la cong suat buc xa hiéu dung theo huéng
cudng do trudng cuc dai tai diéu kién do kiém cu thé khi chua diéu ché.

Cong sudt biic xa hiéu dung cuc dai bi€u kién 12 cong suat bic xa hiéu dung
cuc dai do nha san xuat cong bo.

Cong sudt buic xa hiéu dung trung binh la gia tri trung binh ctia cong suét buic
xa hiéu dung duoc do tai 8 huéng.

Cong suat biic xa hiéu dung trung binh bi€u kién ciing do nha san xudt
cong bo.
5.1.2.2 Gi6i han

Cong sudt biic xa hiéu dung cuc dai trong diéu kién do kiém binh thudng s&
nam trong khoang d; tinh tlr cong suat biic xa hiéu dung cuc dai biéu kién.

Cong sudt biic xa hiéu dung trung binh trong diéu kién do kiém binh thudng
ciing s€ nidm trong khoang d, tinh tir cong suat bic xa hiéu dung trung binh bi€u
kién.

Sai s6 dac tinh cta thiét bi (1,5 dB), két hop vé6i do khong dam bao do thuc t&
dé tinh d; nhu sau:

d’=d*+d>
Trong do:
d_ 1a do khong dam bao do thuc té;
d, 1a sai s6 cho phép cua thiét bi (1,5 dB);
d; 1a sai so tong;

Tat ca cdc gid tri phai duoc biéu dién dudi dang tuyén tinh.

Su bién doi cong suat do thay doi nhiét do va dién dp trong phép do tai diéu
kién do ki€ém t6i han s& ndm trong dai tir -3 dB dén +2 dB (thuc hién phép do sir
dung bo ghép do).

Trong moi truong hop, do khong dam bao do thuc t€ phai tuan tht muc 6.

Hon nita, cong sudt bic xa hiéu dung cuc dai phai khong vuot qua gia tri cuc
dai quy dinh bdi nha quan ly.
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Vi du vé tinh todn d;:
d,_ = 6 dB (gi4 tri c6 thé chap nhan nhu da dua ra trong bang céc tham so
do khong dam bao do cuc dai);
= 3,98 du6i dang tuyén tinh.
d, = 1,5 dB (gia tri 6 dinh cho téit ca cac thiét bi do kiém);
= 1,41 du6i dang tuyén tinh.
d? =[3,89]* + [1,41]°
Vay d;= 4,22 duéi dang tuyén tinh, hay bang 6,25 dB.
Tinh todn nay cho thay rang, trong truong hop nay d. vuot 0,25 dB so véi d, 1a
do khong dam bao do thuc t€ (6 dB).
5.1.2.3 Phuong phéap do
Phéi thuc hién phép do trong ca diéu kién do kiém binh thuong (muc 4.2.3) va
trong diéu kién do ki€ém t6i han (dp dung dong thoi muc 4.2.4.1 va 4.2.4.2).
5.1.2.3.1 Cong suat btic xa hiéu dung cuc dai trong diéu kién do kiém binh thudng
- So d6 do: nhu hinh 2.
Vi tri do kiém

1- May phat can do kiém
2- Ang ten do kiém
3- May phan tich phS hodc von ké& chon tan (may thu do)

Hinh 2: So do do trong diéu kién do kiém binh thuong
- Tién hanh do:
a) Vi tri do kiém phai dép ting cdc yéu cdu vé dai tan s6 quy dinh cta phép do.
Ang ten do kiém ban dau duoc dinh huéng theo phan cuc ding trix khi ¢ chi dAn khéc.

Dit mdy phat can do kiém tai vi tri chudn (muc A.2) va bat & ch€ do khong
diéu ché.
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b) Diéu chinh mdy thu do dén tin s6 s6ng mang ctia mdy phat. Diéu chinh ang
ten do ki€ém lén cao hodc xudng thap trong pham vi do cao quy dinh cho dén khi
may thu do thu dugc mic tin hiéu cuc dai.

c) Mdy phét s& dugc xoay 360° quanh truc thang ding cho dén khi tim dugc
hudng c6 tin hiéu cuc dai.

d) Diéu chinh ang ten do kiém lén cao hodac xu6ng thdp mot 14n nita trong
pham vi do cao quy dinh cho dén khi thu dugc mic cuc dai méi. Ghi lai mic nay
(mifc cuc dai nay c6 thé thap hon gi4 tri c6 thé dat duoc & do cao nim ngoai giGi
han quy dinh).

C6 thé khong can diéu chinh dng ten do kiém lén cao hodc xudéng thap néu
phép do dugc thuc hién tai phong do khong cé phan xa (muc A.1.2).

Vi tri do kiém

1 4

1 - Bé tao tin hiéu

2 - Ang ten thay thé

3 - Ang ten do kiém

4 - May phan tich phé hoac von k& chon tan (may thu do)

Hinh 3: So do do sut dung dng ten thay thé

e) Khi str dung so d6 do nhu hinh 3, ang ten thay thé sé thay cho ang ten cta
mdy phat & ciing vi tri va ¢ cung phan cuc ding. Diéu chinh tin s6 ctia bo tao tin
hiéu dén tan s6 séng mang ctia mdy phat. Néu can thiét, ang ten do kiém s& duoc
diéu chinh Ién cao hodc xu6ng thdp dé dam bao véin thu dugc miic tin hiéu cuc dai.

C6 thé khong can diéu chinh dng ten do kiém lén cao hodc xudéng thap néu
phép do dugc thuc hién tai phong do khong cé phan xa (muc A.1.2).

Diéu chinh muc tin hiéu vao ang ten thay thé cho dé€n khi mdy thu do thu duoc
muc tuong duong cua may phat hoac mic ung véi su tuong quan xac dinh.
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Cong suat biic xa song mang cuc dai tuong duong cong suat phat cua bo tao
tin hiéu, cong suat nay can hiéu chinh thém do tang ich cua ang ten thay thé va suy
hao do cép giita bd tao tin hiéu véi ang ten thay thé.

f) Thuc hién lai c4c budc tir b) dén e) & trén néu ang ten do ki€ém va ang ten
thay thé dugc dinh hudng theo phan cuc ngang.
5.1.2.3.2 Cong suat biic xa hiéu dung trung binh trong diéu kién do ki€ém binh thudng

- So d6 do: nhu hinh 2 va hinh 3.

- Tién hanh do:

a) Thuc hién lai cac thu tuc tir buéc b) dén f) nhu trong muc 5.1.2.3.1, trix
buéc c¢), mdy phat s& duoc xoay qua 8 vi tri, cach nhau 45°, bit dau tai vi tri tuong
ung cong suat buc xa hiéu dung cuc dai.

b) Cong suit bic xa hiéu dung trung binh twong tng véi 8 gia tri do dugc tinh
nhu sau:

2P,

Cong suat buc xa trung binh =

Trong d6 P, 1a cong suat do duoc tai cac vi tri tuong tng.
5.1.2.3.3 Cong suét biic xa hiéu dung cuc dai va trung binh trong di€u kién tGi han
- So d6 do: nhu hinh 4.

May phat . May do
can do kiém Tai do kiém | cbng suat RF

B6 ghép do

Hinh 4: So do do trong diéu kién do kiém téi han

- Tién hanh do:

a) Thuc hién thu tuc do giong nhu muc 5.1.2.3.1 va 5.1.2.3.2 nhung trong diéu
kién do ki€ém t6i han. Do khong thé 1ap lai phép do tai vi tri do ki€ém trong diéu kién
nhiét do tGi han nén thuc hién phép do tuong doi, st dung bd ghép do (muc A.6) va
so do do nhu hinh 4.

b) Thuc hién do cong suat phit dén tai do kiém trong ca diéu kién do kiém
binh thudng (muc 4.2.3) va diéu kién do kiém t6i han (4p dung dong thdi muc
4.2.4.1 va muc 4.2.4.2), ghi nhé lai do chénh léch cong suét, tinh bang dB. Do
chénh léch nay dugc cong dai s6 v6i cong sudt biic xa hiéu dung trung binh trong
diéu kién do binh thudng dé tinh ra cong sudt bitc xa hiéu dung trung binh trong
diéu kién do tdi han.
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¢) Tuong tu nhu vay, ta ¢ thé tinh dugc cong suat biic xa hiéu dung cuc dai.

d) Trong diéu kién do kiém t6i han, do viéc hiéu chuin bo ghép do c6 thé cé
thém do khong dam bao do.
5.1.3 D¢ léch tan s&

Do 1éch tan s6 1a su chénh léch cuc dai gitra tan s6 tic thoi cla tin hiéu tan s6
vO tuyén da di€u ché va tan s6 séng mang khi chua diéu ché.
5.1.3.1 B0 1éch tan s6 cho phép cuc dai
5.1.3.1.1. Dinh nghia

Do 1éch tan s6 cho phép cuc dai la gia tri cuc dai cua do léch tan s6 duoc quy
dinh cho cac khoang cach kénh tuong tng.
5.1.3.1.2 Gi6i han

Do 1éch tan s6 cho phép cuc dai d6i véi cdc tin s6 diéu ché tir tAn s6 thap nhat
(f,) duoc phat boi thiét bi (nhu cong bo clia nha san xuat) dén (f,) duoc dua ra trong
bang 2.

Bdng 2: D¢ léch tan so

Khoang cach kénh, kHz Do léch tan sé cho phép 16n nhat (MPFD), kHz
12,5 +2,5
25 +5,0
3
MPFD
A
30% g
MPFD 4 /o0y

~7

1

f1 f 6 kHz fes

| D6 1éch tan s6 Tansédmtan — o
Trong doé:

- f,: tAn s6 thich hgp th&p nhat;

- f,: 3,0 kHz (cho khodng cach kénh la 25 kHz);

ho#c 2,55 kHz (cho khoang cach kénh la 12,5 kHz);

- MPFD: d6 léch tan s6 cho phép cuc dai gilia f, va f,;

- A: d6 léch tan sé do dugc tai f,;

- f: tan sé tuong duong khoang cach kénh.

Hinh 5: D¢ léch tan s6 cuc dai cho phép (MPFD) tai cdc tan s6 diéu ché
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5.1.3.1.3 Phuong phép do
- So d6 do: nhu hinh 6.

May phat
can do kiém

Po lech ké

Y

> Ang ten gia

B6 ghép do

Bd tao tin hiéu
diéu ché

Hinh 6: So do do do léch tan so cuc dai

- Tién hanh do:

Dit mdy phat trong bo ghép do (muc A.6) va noi bo ghép do vdi tai do kiém.
Do do léch tan s6 bang do léch k€& ¢ kha nang do dugc do 1éch tan s6 cho phép cuc
dai, ké ca do lech do céc hai va thanh phan xuyén diéu ché c6 thé sinh ra trong mdy
phat. Dai thong cuia do léch k& phai di 16n dé thich tng dugc véi nhing tan s6 diéu
ché 16n nhat va thuc hién duge dai dong theo yéu cau.
5.1.3.1.4 Tin hiéu tuong tu ndm trong do rong bang tan thoai

a) Thay doi tin so diéu ché tir tAn s thdp nhait dugc xem 1a phii hop dén tan so
f, (xem chi ¥). Mtc cta tin hiéu do kiém nay phai cao hon 20 dB so v6i mic tuong
ing vdi tan s6 diéu ché 1000 Hz tao ra do léch 12% cua khoang céch kénh.

b) Ghi lai do 1éch tan cuc dai (duong hoac am)

Chii y: f, = 3 kHz doi voi mdy phdt cé khodng cdch kénh la 25 kHz hodc
f>=2,55 kHz doi voi mdy c6 khodng cdch kénh 12,5 kHz.
5.1.3.1.5 Tin hiéu tuong tu nam trén do rong bang tan thoai

a) Thay d6i tan s6 diéu ché tir tdn s6 f, (xem chi y trén) dén tdn s6 bing
khoang cach kénh cua thiét bi. Mic cua tin hiéu nay bang muc tuong Gng vé6i tin s6
diéu ché 1000 Hz tao ra do léch 12% cua khoang cach kénh.

b) Ghi lai do 1éch tan cuc dai (duong hoac am).
5.1.4 Cong sudt kénh ldn cdn
5.1.4.1 Dinh nghia

Cong suét kénh lan can 12 mot phan cla téng cong sudt ddu ra cua mdy phat
trong diéu kién diéu ch€ cu thé lot sang bang thong quy dinh c6 tan s6 trung tam 1a
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tdn s6 danh dinh cua mot trong hai kénh lan can. Cong sudt nay 1a tong cong suat
trung binh sinh ra do diéu ché, ti€ng U va tap Am clia mdy phat.

Cong suat nay c6 thé dugc chi ra nhu ty s6 gilta cong sut séng mang va cong
suat kénh lan can, tinh biang dB hoac bang mot gia tri tuyét doi.
5.1.4.2 Gi6i han

boi v6i khoang cach kénh 1a 25 kHz, cong suat kénh 1an can phai thap hon
cong sudt song mang ciia may phat it nhat 1a 70 dB, cong suat kénh lan can khong
nhat thi€t thap hon 0,20 pW.

boi v6i khoang cach kénh 1a 12,5 kHz, cong suét kénh lan can phai thap hon
cong sudt séng mang ciia may phat it nhat 1a 60 dB, cong suat kénh lan can khong
nhat thi€t thap hon 0,20 pW.
5.1.4.3 Phuong phéap do

- So d6 do: nhu hinh 7.

Do cong suit kénh 1an can bang mdy thu do cong suit, may do nay phai thda
man cac yéu cau trong phu luc B.

May phat o Anat Y R May thu do
can do kiém ng ten gia “|  cong suét
B6 ghép do

Bd tao tin hiéu
diéu ché

Hinh 7: So do do cong sudt kénh ldn cdn

- Tién hanh do:

a) Dat mdy phat can do kiém trong bo ghép do va ndi bo ghép do v6i mdy thu
do cong suat qua ang ten gia (muc 4.3.2), hiéu chuidn mdy thu do dé do mtc cong
suat rms. Miic tai ddu vao mdy thu do cong suit phai nam trong gidi han cho phép.
May phat can phai hoat dong & mic cong suit song mang cuc dai.

b) Khi tin hiéu mdy phat chua diéu ché, diéu chinh mdy thu do cong suit sao
cho thu duoc déap ung cuc dai. Day 1a diém dép tng 0 dB. Ghi nhé lai gid tri thiét
1ap cho bd suy hao clia may thu do cong suat.

¢) Diéu chinh mdy thu do cong sudt 1éch khoi séng mang sao cho cé duoc dap
ting -6 dB tai tdn s6 gan nhit véi tan s6 song mang cua may phat, tan sé nay la vi tri
dich chuyén khoi tin s6 danh dinh ctia séng mang nhu cho trong bang 3.
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Bdng 3: Dich chuyén tdan sé

Khoang cach kénh, kHz Dich chuyén tan s&, kHz
12,5 8,25
25 17

Néu may da dugc hiéu chuin chinh xdc thi chi cdn diéu chinh may thu do
cong suat (di€ém D2 trong hinh v& dang loc trong mdy thu do cong suét & phu luc B)
dén tan s danh dinh ctia kénh 1an céan ciing thu dugc két qua tuong tu.

d) Tin hiéu cia mdy phat phai dugc diéu ché véi tan s6 1250 Hz va c6 mic
cao hon 20 dB so v6i mifc yéu ciu dé tao ra do léch binh thudng.

e) Diéu chinh bo suy hao bién d6i clia mdy thu do cong suat dé thu duoc cung
chi s6 cong suit & bude b). Ghi nhé lai gia tri nay.

f) Ty soO gilta cong sudt kénh lan can va cong suat song mang chinh la su
chénh léch gia tri thiét 1ap & bo suy hao trong budc b) va budce e).

C6 thé tinh todn gi4 tri tuyét doi clia cong sudt kénh 1an can tir ty so trén va
cong suat song mang cua may phat.

Ghi lai cong suat kénh 14an can cua ting kénh lan cén.

g) Thuc hién ldp lai tir buéc c¢) dén bude f) véi mdy thu do cong suat diéu
chinh téi suon bén kia clia séng mang.

h) Cong suét kénh lan can cua thiét bi can do kiém 12 gid tri 16n nhat trong 2
gid tri ghi dugc & budc f) doi voi kénh trén va kénh dudi ctia kénh do kiém.

5.1.5 Phdt xa gia
5.1.5.1 Dinh nghia

Phat xa gia 1a cac phat xa do ang ten va vo thiét bi may phat bic xa tai cac tan
s0 khéc tin sO séng mang va cac bién tin ¢4 di€u ch€ binh thudng.

Ching duoc xem nhu 1a cong suét biic xa cta bat ky tin hiéu roi rac nao.
5.1.5.2 Giéi han

Cong suat cua bat ky phat xa gia nao cling khong dugc phép vuot qua gia tri
cho trong bang 4.

Bdng 4: Phdt xa biic xa

Dai tan so Tir 30 MHz dén 1 GHz Trén 1 GHz dén 12,75 GHz
Tx & ché d6 hoat dong 0,25 uW (-36,0 dBm) 1,00 uW (-30,0 dBm)
Tx & ché do chd 2,0 nW (-57 dBm) 20,0 nW (-47,0 dBm)
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5.1.5.3 Phuong phéap do
- So d6 do: nhu hinh 8.
- Tién hanh do:
a) St dung vi tri do ki€m sao cho ddp ing duoc cic yéu ciu vé dai tdn quy
dinh cua phép do.
Vi tri do kiém

1- May phat can do kiém

2- Ang ten do kiém

3- B6 loc "Q" cao hoac bd loc théng cao

4- May phan tich ph& ho#c von ké& chon tan (may thu do)

Hinh 8: So do do phdt xa gid

Ang ten do kiém ban dau duoc dinh huéng theo phan cuc ding, dng ten ndi
v6i may thu do qua bo loc thich hop dé tranh qu4 tai cho mdy thu do. Do rong biang
tin ctia mdy thu do phai nam trong khoang tir 10 kHz dén 100 kHz va dugc thiét 1ap
tai gid tri thich hop dé thuc hién phép do chinh x4c.

- Dé do céc phét xa gia dudi hai bac 2 cla tan s6 séng mang, bo loc dugc dung
1a bo loc “Q” cao ¢6 tan so trung tam la tan s6 s6ng mang cua may phat, gay suy
hao cho tin hiéu nay it nhat la 30 dB.

- Dé do céc phét xa gia tai va trén hai bac 2 cua tdn s6 séng mang, bo loc duoc
dung 12 bo loc thong cao ¢6 do triét chan dai 16n hon 40 dB. Tan s6 cit cta bo loc
thong cao xap xi bang 1,5 14n tdn s6 s6ng mang.

- bat mdy phat can do kiém trén gid tai vi tri chuan (muc A.2) va bat & ch€ do
chua diéu ché.

b) Biic xa cua bat ky phat xa gia nao trong dai tan tr 30 MHz dén 4 GHz thi
ang ten do kiém va mdy thu do déu phai do duoc, ngoai trir tin s6 ciia kénh ma may
phat hoat dong va cac kénh lan can nd. Ngoai ra, doi véi thiét bi hoat dong & tan sO

26



TGN 68 - 232: 2005

16n hon 470 MHz, cac phép do s€ duoc lap lai trén dai tan tir 4 GHz dén 12,75 GHz,
ghi lai tdn s6 clia cac phdt xa gia phat hién dugc. Néu vi tri do kiém bi nhiéu tir bén
ngoai vao, phép do phai thuc hién trong phong cé man che, khoang cach giita may
phat va ang ten do kiém duoc rit ngén lai.

c) Tai méi tin s6 phat hién ra phét xa, diéu chinh may phan tich phé hoic von
k€ chon tan va diéu chinh dng ten do kiém lén cao hodc xudng thap trong pham vi
do cao quy dinh cho dén khi may thu do thu duoc tin hiéu cuc dai.

d) Xoay may phat 360° quanh truc thing ding dén khi thu dugc tin hiéu cuc
dai 16n hon.

e) Diéu chinh 1én cao hodc xuéng thap trong pham vi do cao quy dinh cho dng
ten do kiém mot 14an nita cho dén khi thu dugc miic cuc dai méi. Ghi lai mic nay.

- C6 thé khong can diéu chinh ang ten do kiém lén cao hodc xudng thdp néu
phép do dugc thuc hién tai phong do khong cé phan xa (muc A.1.2).

Vi tri do kiém

1 4

1 - Bé tao tin hiéu

2 - Ang ten thay thé

3 - Ang ten do kiém

4 - May phan tich phé hoac von ké& chon tan (may thu do)

Hinh 9: So do do phdt xa gid si dung dng ten thay thé

f) Str dung so d6 do nhu hinh 9, dng ten thay thé lap vao vi tri ang ten clia mdy
phat va ciing c¢6 phan cuc ding, noi ang ten thay th€ véi bo tao tin hiéu.

g) Tai moi tan sO phat hién ra phat xa, bo tao tin hiéu, ang ten thay thé va may
thu do cén diéu chinh thich tng. Diéu chinh ang ten do kiém duoc lén cao hoic
xuong thap trong pham vi do cao quy dinh cho dén khi thu duoc tin hiéu cuc dai
trén mdy thu do.

- C6 thé khong can diéu chinh ang ten do kiém lén cao hodc xudng thdp néu
phép do dugc thuc hién tai phong do khong cé phan xa (muc A.1.2).
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- Diéu chinh mitc ctia bo tao tin hiéu cho dén khi mdy thu do thu dugc mic
bang véi miic tai budc e) & trén, ghi lai mdc bo tao tin hiéu nay. Gia tri nay sau khi
dugc hiéu chinh thém do tang ich ang ten thay th&€ va suy hao cap néi giita bo tao
tin hiéu va ang ten thay th€ chinh Ia mdc phat xa gia tai tan so nay.

- b6 rong bang tan phan giai cua thiét bi do la do rong bang tan nho nhat kha
dung nhung 16n hon do rong pho cua thanh phan phét xa gia dang can do. Can chi
y dé dat dugc diéu nay khi do rong bang tdn cao nhit ti€p theo gay nén su gia tang
bién do nho hon 1 dB. Diéu kién trong phép do phai ghi trong bdo céo.

h) Thuc hién lai tir budc c¢) dé€n budc g) doi véi ang ten phan cuc ngang.

i) Thuc hién lai tir budc ¢) dén budc h) doi v6i may phat ¢6 thém chic nang &
trang thai cho.

5.1.6 Tan s6 qud do ciia mdy phdt
5.1.6.1 Dinh nghia

Tan sO6 qua do cua may phat: 1a su bién thién theo thoi gian cta tan s6 may
phét so vdi tan s6 danh dinh ctia mdy khi bat va tit cong suét ra RF.

-t theo phép do trinh bay trong muc 5.1.6.3, t, lic bat cia may phat duoc
xdc dinh khi cong suat ra do tai két cu6i ang ten vuot qua 0,1% tong cong sudt ra
(-30 dBc).

- t,: khoang thoi gian bat dau tir t, va két thidc tai thoi diém cho ¢ bang 5, muc
5.1.6.2.

- t,: khoang thoi gian bit dau tir cudi t, va két thic tai thoi diém cho trong
bang 5, muc 5.1.6.2.

-t ltc tat dugc xac dinh khi cong suat ra giam xudng dudi 0,1% téng cong
suat ra (-30 dBc).

- t;: khoang thoi gian bat ddu nhu & bang 5, muc 5.1.6.2 va két thic O t .
5.1.6.2 Gié6i han

Khoang thoi gian qua do dugc cho trong bang 5. D6 thi cho cdc khoang thoi
gian qua do nay trong truong hop thiét bi hoat dong & dai tan so tr 300 MHz dén
500 MHz dugc minh hoa trong hinh 11.

Bdng 5: Khodng thoi gian qud do

Dai tin s& Tur 30 MHz Trén 300 MHz Trén 500 MHz
dén 300 MHz dén 500 MHz dén 1000 MHz
t; (ms) 5,0 10,0 20,0
t, (ms) 20,0 25,0 50.0
t; (ms) 5,0 10,0 100
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Trong cac khoang thoi gian t, va t;, su chénh léch tan s6 khong dugc vuot qua
gia tri ctia mot khoang cach kénh.

Trong khoang thoi gian t,, su chénh 1éch tan s6 khong dugc vuogt qua gia tri
ctia mot nira khoang cach kénh.

Trong trudng hop thi€t bi cAm tay cé cong sudt biic xa hiéu dung biéu kién cuc
dai cua mdy phat nhd hon 5 W thi do 1éch tan so trong khoang thoi gian t, va t; c6
thé 16n hon gid tri cia mot khoang cach kénh. Hinh vé& tuong ting gifta tdn s6 va
thoi gian trong khoang t, va t, s&€ dugc dua ra trong bdo cdo do kiém.
5.1.6.3 Phuong phéap do

- So d6 do: nhu hinh 10.

May phét Bo suy hao o8 (ad)
cong sust 50 s Bo phan biét
B6 ghép do s do kiém | (fd)
R é_ May hién séng
56 o | = c6 nhé
tin hiéu

Hinh 10: So do do kiém tdan sé qud do ciia mdy phdt

- Tién hanh do:

Dbat may phat trong bd ghép do (muc A.6) va sut dung so d6 do nhu hinh 10.

Hai tin hiéu duoc dua t6i bo phan biét do kiém (phu luc D) thong qua mach
phoi hop (muc 4.3.6).

Noi dau ra cua may phat tir bd ghép do v6i bod suy hao cong suit ¢6 trd khang
vao 50 Q.

N6i ddu ra ctia bo suy hao cong suét v6i bo phan biét do kiém thong qua diu
vao thit nhit cua mach phai hop.

N6i bo tao tin hiéu do kiém v6i ddu vao thit hai cia mach phdi hop.

Diéu chinh tin hiéu do kiém dén tin so danh dinh clia mdy phat.

Tin hiéu do kiém duoc diéu ché bdi tin s6 1 kHz véi do léch tdn bang
+1 khoang cach kénh tuong tng.

Diéu chinh muc tin hiéu do ki€ém tai dau vao ctia bo phan biét do kiém tuong
duong v6i 0,1% cong suat cia mdy phét can do kiém. Duy tri mic ndy trong sudt
qua trinh do.

No6i dau ra léch bién do (ad) va léch tan (fd) ctia bo phan biét do ki€m véi mdy
hién song c6 nhd.

Mady hién séng ¢6 nhé duge ding dé hién thi kénh tuong tng v6i ddu vao (fd)
dén *1 khoang cach kénh tuong ting (d6 léch tan cua kénh) tinh tir tan s6 danh dinh.
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May hién séng c6 nhé dugce dat toc do quét la 10 ms/do chia va thiét l1ap sao
cho chuyén trang thai xdy ra tai 1 do chia tlr bién bén trai man hinh.

Man hinh s& hién thi lién tuc tin hiéu do kiém 1 kHz.

Sau d6, mdy hién séng c6 nhd duoc thiét 1ap dé chuyén trang thai trén kénh
tuong ting véi dau vao léch bién do (ad) c6 mic vao thap, suon lén.

Tiép theo, bat mdy phdt & ché do chua diéu ché dé tao ra xung chuyén trang
thdi va mot hinh anh hién thi trén man hinh.

Két qua viéc thay doi ty s6 cong sudt gitta tin hiéu do kiém va tin hiéu ddu ra
may phat tao ra 2 duong bién riéng biét trén man hinh, mot duong mo ta tin hiéu do
kiém 1 kHz, dudng kia 1a do chénh léch tan s6 clia may phat theo thoi gian.

Thoi diém khi tin hiéu do kiém 1 kHz bi triét hoan toan thi dugc xem 1a thoi
diém t,.

Khoang thoi gian t, va t, nhu dua ra trong bang 5, muc 5.1.6.2, dugc st dung
dé x4c dinh ngudng gid tri qua do tuong ung.

Trong khoang thoi gian t, va t,, do léch tan s6 khong dugc vugt qua gia tri cho
trong muc 5.1.6.2.

Do léch tan s6 sau thoi di€ém cudi t, phdi ndm trong gidi han sai sd tin s
trong muc 5.1.1.2.

Ghi két qua vé do 1éch tan so theo thoi gian.

Van bat may phat.

May hién séng c6 nhd dugce thiét 1ap dé chuyén trang thai trén kénh tuong ng
vGi dau vao léch bién do (ad) & mic vao cao, suon xudng va thiét 1ap sao cho
chuyén trang thdi xay ra tai 1 do chia tir bién bén phai man hinh.

Sau d6 tat may phat.

Thoi diém khi tin hiéu do kiém 1 kHz tang vot dugc xem 12 t .

Khoang thdi gian t, nhu dua ra trong bang 5 (muc 5.1.6.2) dugc sir dung dé
xac dinh su ngudng gia tri qua do tuong ung.

Trong khoang thoi gian t,, do 1éch tan s6 khong dugc vugt qua gia tri da cho
trong muc 5.1.6.2.

Tru6c thoi diém bét ddu t,, do léch tdn s6 phai ndm trong gidi han sai s6 tan s6
trong muc 5.1.1.2.

Ghi két qua do léch tan s6 theo thoi gian.

Hinh 11 minh hoa mdy hién séng c6 nhé hién thi thoi diém t,, t, va t, d6i véi
thiét bi hoat dong trong dai tan tir 300 MHz dén 500 MHz.

Néu trén man hinh cia may hién séng xuat hién mot xung 16n ngay sau khi
két thic tin hiéu hiéu chuén, can cén than vi ¢6 thé tin hiéu ndy do su dich pha giita
tin hiéu hiéu chuin va mdy phat gay ra.
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Dé xdc dinh ngudn xung c6 thé sir dung phuong phép sau.

Xung c6 thé duoc d4nh gia bang cach lap lai phép kiém tra, vi du 3 lan.

Néu xung van c6 bién do nhu vay va vuot qud giGi han thi mdy phat khong thé
thuc hién do kiém.

Néu xung thay d6i vé bién do do su dich pha phat sinh tir phuong phép thtr, thi
xung nay khong duoc tinh dén trong két qua do kiém.

Trang thai bat t,,, tyvat,
+Af =1 khoang
cach kénh
i
H +Af = 1/2 khoang
- cach kénh
o
i 11 a
I TR
A R R C
:: :‘ ; T —'Tén sO
TR danh dinh
o 7 :
R 7
o
|=I
: -Af = 1/2 khoang
! cach kénh
, -Af = 1 khoéng
20 30 40 | 50 60 70 80 90 100 cach kénh
ton t‘l t2

Trang thai tat t;, tg
ur +Af = 1 khoang

cach kénh

+Af = 1/2 khoang
cach kénh

- -

~m
LTS
-
LT

.

-Tan s6
danh dinh

-Af = 1/2 khoang
cach kénh

cach kénh

60 70 8 90 100

ms 10 20 30 40 50
to tor

Hinh 11: Quan sdt trén mady hién song c6 nho: t;, t,va t;
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5.2 Tham s6 mady thu

5.2.1 Do nhay kha dung trung binh (cuong doé truong, thoai)
5.2.1.1 Dinh nghia

Do nhay kha dung trung binh (thoai) duoc biéu thi bing cudng do trudng
trung binh c¢é don vi 1a dBuV/m, dugc tao ra bdi song mang tai tan s6 danh dinh
ctia may thu da diéu ché véi tin hiéu do kiém binh thudng (muc 4.3.1). Tin hiéu
nay, khong ké nhiéu, sau khi giai diéu ché tao ra ty s6 SINAD bing 20 dB va duoc
do thong qua mach loc tap am thoai. Trung binh & day duoc tinh tir 8 phép do
cudng do trudong khi mdy thu duoc xoay ting dan ting goéc 45° va bat ddu tai mot
huéng nao do.

Chii y: D6 nhay khd dung trung binh chi khdc rdt it so voi do nhay khd dung
cuc dai khi do tai mot huong nao dé. Diéu nay la do ddc thu ciia qud trinh ldy
trung binh nhu cong thitc trong 5.2.1.3. Vi du, sai s6 khong thé vuot qud 1,2 dB néu
do nhay trong bdy huong tuong duong nhau con trong huong thir tdm thi rdt kém.
Véi ly do nhu vay, cé thé chon ngdu nhién hudng badt ddu (hodc goc).
5.2.1.2 Giéi han

Dai v6i cac giéi han vé do nhay kha dung trung binh, c6 4 loai thiét bi duoc
xac dinh duéi day:

Loai A: Thiét bi ¢ ang ten lién nam trong vé may.

Loai B: Thiét bi c6 ang ten lién c6 dinh hodc ang ten lién c6 thé kéo ra nhung
khong vugt qua 20 cm so véi vo.

Loai C: Thiét bi ¢6 ang ten lién c6 dinh hodc ang ten lién c6 thé kéo ra vuot
qua 20 cm so véi vo.

Loai D: Thiét bi khong thuoc cac loai A, B va C ké trén.

Trong diéu kién do kiém binh thudng, do nhay kha dung trung binh khong
dugc vuot qua cac gia tri cuong do truong cho trong bang 6a va bang 6b dudi day.

Bdng 6a: Gidi han vé do nhay cho thiét bi loai A va loai D

Do nhay trung binh tinh bing dB

Dai tan s6, MHz .
tuong doi véi 1 uV/im

Tur 30 dén 400 30,0
Trén 400 dén 750 31,5
Trén 750 dén 1000 33,0
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Bdng 6b: Gidi han vé do nhay cho thiét bi loai B

Sty g v
Tur 30 dén 130 21,0
Trén 130 dén 300 22,5
Trén 300 dén 440 24,5
Trén 440 dén 600 26,5
Trén 600 dén 800 28,5
Trén 800 dén 1000 31,5
Thiét bi loai C

Tai céc tan so6 16n hon 375 MHz thi gi6i han phai thoa man bang 6b.

Trong trudng hgp cac tan s6 nho hon hodc bang 375 MHz thi 14y cdc gia tri
cuong do truong trong bang 6b trir di mot hé s6 hiéu chinh K.

K =20 1g[(I + 20)/40]

Trong d6: 11a do dai phan bén ngoai clia dng ten tinh bang cm.

Su hiéu chinh nay chi d4p dung trong trudng hop néu chiéu dai ang ten bén
ngoai vo nhé hon (15000/f, — 20) cm, trong d6 f, 1a tan s6 tinh bang MHz.

Do6i véi tit ca cdc loai thiét bi k€ trén, chi cin cong thém 6 dB vao gid tri giGi
han trong diéu kién do kiém binh thuong dé c6é duoc céc gid tri gidi han trong diéu
kién do kiém t6i han.
5.2.1.3 Phuong phép do trong diéu kién do ki€ém binh thuong

So d6 bo tri do phai thda man viéc n6i thiét bi can do ki€ém vdi mdy do SINAD
s€ khong lam anh hudng dén truong biic xa (muc A.3).

Vi tri do kiém phai dap ting dugc yéu cdu vé dai tin s6 quy dinh ctia phép do
nay. Ang ten do kiém dugc dinh huéng theo phan cuc ding hoic theo phan cuc cla
thi€t bi can do kiém.

- So d6 do: nhu hinh 12.

Dit mdy thu can do kiém trén gid dd tai vi tri chudn (muc A.2) theo huéng
ngau nhién. M4y do hé s6 méo két hop véi bo loc bang chan 1000 Hz (hodac mdy do
SINAD) noi vao diu ra ctia may thu thong qua bo loc tap 4m thoai va tai tan s6 am
tan hodc bo phoi am dé tranh gay nhiéu t6i trudng dién tir trong ving gan thiét bi.

- Tién hanh do:
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a) Noi bo tao tin hiéu véi dng ten do kiém:
- Diéu chinh tan s6 cua bo tao tin hiéu dén tin s6 danh dinh ctia mdy thu va tin
hiéu duoc diéu ché do kiém binh thudng A-M1 (muc 4.3.1).
Vi tri do kiém

Trong do:
1. May do SINAD hoac mach loc tap am thoai
2. Tai AF/ bd phéi am
3. May thu can do kiém
4. Ang ten do kiém
5. B4 tao tin hiéu

Hinh 12: So do do do nhay khd dung trung binh
trong diéu kién do kiém binh thuong

b) Diéu chinh am luong clia mdy thu dé co cong suat it nhat bang 50% cong
sudt ra biéu kién, muc 4.3.8 hodc trong trudng hop diéu chinh am luong timg nac
thi phai di€u chinh dén nic dau tién cho ra cong sudt it nhat bang 50% cong suit ra
biéu kién.

- Quan sat ty s6 SINAD.

¢) Diéu chinh miic cua bo tao tin hiéu cho dén thu duoc khi ty s6 SINAD véi
mach loc tap am thoai 1a 20 dB.

d) Diéu chinh ang ten do kiém lén cao hodc xudng thap trong pham vi do cao
quy dinh dé tim ra ty s6 SINAD v&i mach loc tap 4m thoai 1 tot nhat.

e) Diéu chinh lai mic ctia bo tao tin hiéu cho dén khi thu duoc ty s6 SINAD
bang 20 dB.

f) Ghi nhd lai miic cuc tiéu ctia bo tao tin hiéu trong budc d).

g) Thuc hién lai tir budc c¢) dén f) doi véi 7 vi tri con lai cuia mdy thu cach
nhau timg géc 45°, x4c dinh va ghi nhd lai gi4 tri mic tin hiéu tai ddu ra cua bo tao
tin hiéu ma tao ra ty s6 SINAD vé6i mach loc tap am thoai 1a 20 dB.
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h) Sir dung m6i quan hé trong muc A.1.1.2 (phuong phdp thay th€), tinh toan
va ghi lai 8 gid tri cudng do truong X, (i = 1 + 8), tinh bang uV/m tuong tng véi
mc tin hiéu ndi trén ctia bo tao tin hiéu.

i) Do nhay kha dung trung binh biéu thi bing cudng do trudong E
(dBuV/m), tinh theo cong thiic:

trungbinh

E = 20log,,

trung binh

- Trong d6 X, la tling gia tri cia 8 cudong do truong tinh trong budc h.

j) Huéng chuin dugc xem la huéng c6 do nhay cuc dai (nghia I3 tuong ting
v6i cudng do trudng cuc tiéu ghi dugc trong qud trinh do) trong 8 vi tri do.

- Ghi lai huéng, do cao twong ting (c6 thé dp dung duoc) va gia tri cudng do
truong chuin nay.
5.2.1.4 Phuong phép do trong diéu kién do ki€ém t6i han

St dung bo ghép do trong so d6 hinh 13, tién hanh do d6 nhay kha dung trung
binh trong diéu kién chuén t6i han.
- So d6 do: nhu hinh 13.

B6 tao || Maythu | Taiar | May do SINAD
tin hisu cén do kiém b6 phsi am va mach loc
i i tap &m thoai
B6 ghép do

Hinh 13: So do do do nhay khd dung trung binh trong diéu kién do kiém téi han

- Tién hanh do:

Xac dinh mtc vao cua tin hiéu do kiém ma tao ra ty s6 SINAD vdi mach loc
tap am thoai 12 20 dB trong diéu kién do kiém binh thudng va tGi han va do chénh
léch duoc tinh bang dB. Cong do chénh léch nay véi do nhay kha dung trung binh
trong diéu kién do kiém binh thudng d6i vdi céc trudng bic xa, tinh bang dBuV/m
nhu trong muc 5.2.1.3 & budc i) d€ dugc do nhay trong diéu kién do kiém t6i han.
5.2.1.5 Phép do do suy giam
5.2.1.5.1 Dinh nghia

Phép do do suy giam 1a phép do duoc thuc hién cho mdy thu, muc dich dé xdc
dinh do suy giam chat lugng ctia mdy thu do su xuat hién cia mot hay nhiéu tin hiéu
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khong mong muon (nhiéu). P6i v6i nhilng phép do nhu vay, mic tin hiéu mong
muon phai dugce diéu chinh dén miic gidi han cua do nhay kha dung trung binh.

Phép do do suy giam chia thanh 2 loai:

a) Phép do duoc tién hanh & vi tri do ki€ém thich hop (muc 5.2.4 (triét dap ting
gia), muc 5.2.6 (nghet) va muc A.1).

b) Phép do duoc tién hanh st dung bo ghép do (muc 5.2.2 (triét nhiéu clung
kénh), muc 5.2.3 (d6 chon loc kénh 1an can), muc 5.2.5 (triét ddp ing xuyén diéu
ch€) va muc A.6).

Chi sir dung bo ghép do cho nhitng phép do kiém ma & d6 su sai léch vé tan s6
gifta tin hiéu do kiém mong muon va khong mong muén 1a rat nho so véi tan so
thuc t€, do vay suy hao ghép néi ctia bo ghép do 1a nhu nhau déi véi tin hiéu mong
muon va khong mong muon.
5.2.1.5.2 Tha tuc do khi str dung bo ghép do

N6i bo ghép do véi bo tao tin hiéu qua mach phoi hop dé tao tin hiéu do kiém
mong muon va khong mong mudn vao may thu dat trong bo ghép do. Vi vay can
thi€t phai dit mic ra cta tin hiéu do ki€ém mong muoén tir bo tao tin hiéu dé tao ra
tin hiéu tai may thu (dat trong bo ghép do) tuong ting v6i do nhay kha dung trung
binh (buc xa) xac dinh trong muc 5.2.1.2.

Sau d6 muc ra nay cua tin hiéu do ki€ém mong mudn tir bo tao tin hiéu dugc sur
dung cho tat ca cac phép do cho may thu sir dung bd ghép do.

Phuong phap xdc dinh mifc ra do ki€ém ctia bo tao tin hiéu nhu sau:

a) Do do nhay kha dung trung binh thuc t€ cia may theo muc 5.2.1.3 budc 1),
tinh bang cuong do trudng.

b) Ghi lai su sai léch gitta gi6i han vé do nhay kha dung trung binh xdc dinh
trong muc 5.2.1.2 va do nhay kha dung trung binh thuc t€ trén, tinh bang dB.

¢) Sau d6 dat may thu vao bo ghép do:

- N6i bo tao tin hiéu tao ra tin hiéu vao mong muon véi bo ghép do thong qua
mach ph6i hop. Tat ca cic cong vao khac ctia mach phoi hop dugc két cudi bang
tai 50 Q;

- Diéu chinh mtc ra cua bo tao tin hiéu v6i diéu ché do kiém binh thudng
A-M1 (xem muc 4.3.1) dé thu duoc ty s6 SINAD la 20 dB (vdi bo loc tap am
thoai). Sau d6 tang mdc ra ndy thém mot lugng tuong Gng véi do sai 1éch, tinh bang
dB nhu trong buéc b).
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- D6i v6i moi loai thiét bi st dung, mic ra cta bo tao tin hiéu duoc x4ac dinh
tuong duong vGi muc gidi han cua do nhay kha dung trung binh cho thiét bi do,
tinh bang cuong do truong (muc 5.2.1.2).
5.2.1.5.3 Thu tuc do khi st dung vi tri do kiém

Khi phép do duoc tién hanh & vi tri do kiém thich hop, tin hiéu mong muén va
khong mong muén duoc hiéu chuin dang dBuV/m tai vi tri thiét bi can do kiém.

boi v6i phép do theo muc 5.2.4 (triét dap Gng gia), muc 5.2.6 (nghet) va A.2
thi can ghi lai chiéu cao cta ang ten do kiém va huéng (géc) cua thi€t bi can do
kiém, nhu trong muc 5.2.1.3.1 j) (huéng chudn).

5.2.2 D¢ triét nhiéu cung kénh
5.2.2.1 Dinh nghia

Do triét nhiéu cuing kénh 1a kha niang cua mdy thu thu dugc tin hiéu di€u ché
mong muon khong vuot qua do suy giam chat lugng quy dinh do su xuat hién tin
hiéu di€u ché khong mong muon, ca hai tin hiéu nay déu & tan s6 danh dinh cua
may thu.
5.2.2.2 Gi6i han

Gia tri ctia do triét nhiéu cung kénh, tinh bang dB, tai bat ky tin s6 tin hiéu
khong mong muén trong dai tin s6 quy dinh s& nam giita:

- 8,0 dB va 0 dB: cho khoang cach kénh la 25 kHz;

- 12,0 dB va 0 dB: cho khoang cach kénh 1a 12,5 kHz.
5.2.2.3 Phuong phéap do

- So d6 do: nhu hinh 14.

Bétao |
tin hiéu A
May thu .
. . 2 May do SINAD
| Phoi hop — can do kiém Tai AF/ > vgmach loc
: — | bd phdi am N -
B6 ghép do tap &4m thoai
Bo6 tao
tin hiéu B —

Hinh 14: So do do do triét nhiéu cung kénh
- Tién hanh do:
a) Dat may thu trong bd ghép do (muc A.6).
Noi hai bo tao tin hiéu A va B v6i bo ghép do thong qua mach phoi hop.
Tin hiéu mong muoén do bo tao tin hiéu A tao ra c6 tin s6 bang tin s6 danh
dinh ctia may thu va dugc diéu ché do ki€ém binh thudng A-M1 (muc 4.3.1).
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Tin hiéu khong mong muén do bo tao tin hiéu B tao ra, dugc diéu ché vdi tin
hiéu A-M3 (muc 4.3.1). Ca hai tin hiéu vao déu c¢6 tin s6 bang tdn s6 danh dinh
ctia mdy thu can do kiém.

b) Ban dAu, tit bo tao tin hiéu B (tin hiéu khong mong mu6n) nhung van duy
tri trd khang dau ra.

Diéu chinh mic tin hiéu mong muon tixr bo tao tin hiéu A dén mic tuong
duong v6i mic giéi han do nhay kha dung trung binh cta loai thiét bi dugc st
dung, tinh bang cuong do truong (muc 5.2.1.2 va 5.2.1.5).

Diéu chinh am lugng clia may thu dé c6 cong suat it nhat bing 50% cong suat
ra bi€u kién (muc 4.3.8), hoic trong trudng hop diéu chinh am luong timg nac thi
phai diéu chinh dén ndc dau tién cho ra cong suat it nhat bang 50% cong suit ra
biéu kién.

¢) Bat bo tao tin hiéu B dé tao ra tin hiéu khong mong muon.

d) Diéu chinh miic tin hiéu khong mong mudn cta bo tao tin hiéu B dén khi:

- Mic ra cta tin hiéu mong mudn giam 3 dB, hoac

- Ty s6 SINAD & dau ra may thu giam dén 14 dB (véi bo loc tap am thoai),

khong ké diéu kién nao xay ra trudc.

e) Ghi nhé lai muc tin hiéu khong mong muon.

f) D6i véi moi tAn s6 cta tin hiéu khong mong mudn, ty s6 do triét nhiéu cling
kénh s& dugc bi€u thi nhu ty s cla tin hiéu khong mong mudn trén muc tin hié¢u
mong muodn, tinh bang dB.

Ghi lai ty so nay.

g) Thuc hién lai phép do doi vé6i viec dich chuyén tan s6 cua tin hiéu khong
mong muon la £6% va £12% khoang cach kénh.

h) Do triét nhiéu cuing kénh cua thiét bi can do kiém sé& 1a gid tri thap nhat
trong 5 gid tri tinh bang dB ghi trong budc ).

Gia tri ctia ty sO do triét nhiéu cuing kénh, tinh bang dB, thong thudng 1a s6 am
(do vay, vi du -12 dB 1a nho hon -8 dB).

5.2.3 Do chon loc kénh ldn cdn
5.2.3.1 Dinh nghia

Do chon loc kénh lan cén 1a kha nang cia may thu thu dugc tin hiéu mong
muon da diéu ché khong vuot qua do suy giam chat lugng quy dinh do su xuét hién
tin hiéu khong mong muon c6 tan s6 chénh 1éch so véi tan s6 tin hiéu mong muon
mot luong bang khoang cach kénh lan can.
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5.2.3.2 Gi6i han

Do chon loc kénh 1an can cua thiét bi phai thda man trong diéu kién do kiém
cu thé, do suy giam chit lugng quy dinh khong dugc vuot qua miic cua tin hiéu
khong mong mudn cho trong bang 7.

Bdng 7: Do chon loc kénh ldn cdn

Gidi han do chon loc kénh lan can, dBuV/m
Khoang Cac tan s6 khéng mong muén Cac tan s6 khéng mong muén

cach kénh, < 68 MHz > 68 MHz

kHz Diéu kién do kiém | Diéu kién do kiém | Diéu kién do kiém | Diéu kién do kiém

binh thudng tGi han binh thudng téi han

25 75 65 20 log.o(f) + 38,3 | 20 log.o(f) + 28,3

12,5 65 55 20 logyo(f) + 28,3 | 20 log.o(f) + 18,3
Chu y: fla tan s6 séng mang tinh bdng MHz

5.2.3.3 Phuong phéap do
- So d6 do: nhu hinh 15.

Bétao |
tin hiéu A
May thu .
\ ! " May do SINAD
| Ph6i hgp |—] [ 63N 90 ki€m TaAR | ech oo
P : ”| bo phéi am nach loc
B6 ghép do tap &m thoai
Bo6 tao
tin hiéu B —
Hinh 15: So do do do chon loc kénh ldn cdn
- Tién hanh do:

a) Dat may thu trong bd ghép do (muc A.6.)

Noi hai bo tao tin hiéu A va B v6i bo ghép do qua mach phoi hop.

Tin hiéu mong muon do b tao tin hiéu A tao ra s& c6 tin s6 bang tan s6 danh
dinh cia may thu va dugc diéu ché do ki€ém binh thudong A-M1 (xem muc 4.3.1).

Tin hiéu khong mong mudn do bo tao tin hiéu B tao ra sé duoc diéu ché véi tin
hiéu A-M3 (xem muc 4.3.1) va c6 tin s6 bang tan s6 cta kénh lan can trén doi véi
tin hiéu mong muon.

b) Dau tién, tat bo tao tin hiéu B (tin hiéu khong mong mudén) nhung van duy
tri tré khang dau ra.
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Diéu chinh miic tin hiéu mong muén cta bo tao tin hiéu A dén miic tuong
duong v6i mic gidi han ctia do nhay trung binh cta loai thiét bi dugc st dung, tinh
bang cudng do truong (muc 5.2.1.2 va 5.2.1.5).

Diéu chinh am lugng clia may thu dé€ c6 cong suat it nhat bing 50% cong suat
ra biéu kién, hoic trong trudng hop diéu chinh am lugng timg ndc thi phai diéu
chinh dén néc diu tién cho ra cong sudt it nhat bing 50% cong sudt ra biéu kién.

¢) Bat bo tao tin hiéu B dé tao tin hiéu khong mong muon.

d) Diéu chinh mc tin hiéu khong mong muén cuia bo tao tin hiéu B cho dén khi:

- Mic ra cuta tin hiéu mong mudn giam 3 dB, hoac

- Ty s6 SINAD & dau ra mdy thu giam dén 14 dB (v6i bo loc tap am thoai),
khong ké diéu kién nao xay ra trudc.

¢) Ghi nhé lai muc cua tin hiéu khong mong mudn.

f) P6i v6i mbi kénh 1an can, do chon loc dugc biéu thi nhu ty so giita miic tin
hiéu khong mong muén véi mic tin hiéu mong muén, tinh bang dB.

Sau d6 chuyén déi don vi ndy thanh cudng do trudng cla tin hiéu khong mong
muon tai vi tri may thu, tinh bang dBuV/m.

Ghi lai gi4 tri nay.

g) Thuc hién lai phép do doi véi tin hiéu khong mong mudn tai tin s6 cta
kénh 1an can dudi cta tin hiéu mong mudn.

h) Do chon loc kénh 1an can cua thiét bi can do ki€ém Ia gi4 tri thdp hon trong 2
gia tri tinh duoc & bude f) doi véi cac kénh 1an can trén va dudi gan nhat véi kénh thu.

i) Thuc hién lai phép do trong diéu kién do kiém t6i han (4p dung dong thoi ca
muc 4.2.4.1 va 4.2.4.2) v6i mic cta tin hiéu khong mong muén duoc diéu chinh
twong duong vGi mic giéi han do nhay kha dung trung binh (trong diéu kién do
kiém t6i han) cua loai thi€t bi duoc do kiém, tinh bang cudng do trudng (xem muc
5.2.1.2va5.2.1.5).

5.2.4 Triét dap ung gid

Cac ddp ng gia c6 thé xay ra tai tat cdc tan so trong pho tin va yéu ciu cla
tiéu chudn nay phai thda man cho tat ca céc tan s6. Tuy nhién, vi cdc 1y do thuc t€
nén cdc phép do phai dugc thuc hién nhu quy dinh trong tiéu chuin. Piac bieét,
phuong phéap do nay khong cht dinh do tit ca dap tng gia ma chi lya chon cac dap
ting gia c6 xac suat xuit hién cao. Tuy nhién, trong dai tdn s6 giGi han gin véi tin
s0 danh dinh clia mdy thu thi khong thé x4c dinh dugc x4c suat ddp dng gia, vi vay
can thuc hién viéc tim ki€m trong dai tan s6 giéi han nay. Phuong phap nay cé mic
do tin cay cao cho thiét bi thda man cac yéu cau tai cdc tan s6 khong duoc do ki€m.
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5.2.4.1 Dinh nghia

Triét dap Gng gia la kha nang cta mdy thu thu dugc tin hiéu mong mudn
khong vuot qua do suy giam chat luong quy dinh do su xudt hién tin hiéu diéu ché
khong mong muodn & bat ky tan s6 khac ma cé dap dng.
5.2.4.2 Gi6i han

Triét ddp ing gia cta thiét bi phai ddm bao dé trong céc diéu kién do kiém
quy dinh, do suy giam chat lugng quy dinh khong dugc vuot qua doi véi cac mic
cta tin hiéu khong mong muon 1én téi:

- 75 dBuV/m: cho cac tin hiéu khong mong muon cé tan s6 < 68 MHz;

- (20 log,((f) + 38,3) dBuV/m: cho céc tin hiéu khong mong muén cé tan so
> 68 MHz;

Trong d6 f 1a tdn s6 tinh bang MHz.
5.2.4.3 Gi6i thiéu phuong phap do

Dé xac dinh nhiing tn s6 c6 thé xay ra dap tng gia, phai ti€n hanh céc tinh
toan sau:

a) Tinh dai tan giGi han:

- “Dai tan giGi han” duogc dinh nghia 1a tan so tin hiéu dao dong ndi (f; ;) dua
vao bo tron thit nhat cia mdy thu, cong hodc trir di téng tan s6 trung tan (f,...f,)) va
1/2 dai tan cac kénh cai dat san (sr) cia may thu, xem muc 4.

Do d6, tan s6 f; cua dai tan giGi han Ia:

jn

ST &a
f, —ZfIj 5 <f <f,+ Z]:fIj +
p

j=1

ST
2

b) Tinh tdn s6 nam ngoai dai tn giGi han:

- Viéc tinh todn nhiing tdn s6 ma ndm ngoai dai x4c dinh & budc a) c6 thé xay ra
ddp tng gia, duoc thuc hién & phan con lai ciia dai tan do kiém, xem muc 5.2.4.6 d);

- C4c tan s6 nam ngoai dai tin giGi han chinh la cdc hai cla tin sd tin hiéu dao
dong noi f; 5 dua vao bo tron thi nhat cua may thu cong hodac trir di tan so trung tan
tha nhat (f;;) cua may thu;

- Do vay, tan s6 ctia cac dap ung gia nay la:

* nf, ,+ f},; trong d6 n la s6 nguyén > 2.

Dé thuc hién tinh cac tan s6 clia ddp ung gia truGc hét can do dap ting anh thi

nhat cia may thu.
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Do6i vé6i cac tinh todan budc a) va budc b) & trén, nha san xuat phai thong bao
tan s6 cua may thu, tn s6 tin hiéu dao dong noi f; , dua vao bo tron thit nhat trong
may thu, tan s6 trung tan (f;,...f, ) va dai tan cac kénh cai dat san (sr) cua may thu.
5.2.4.4 So d6 do

Vi tri do kiém

1- May do SINAD va bd loc tap am thoai

2- Tai AF/ bd phéi am

3- May thu can do kiém

4- Ang ten do kiém bang rong

5- Mach phai hop (chi dung khi st dung 1 ang ten)

6- BG tao tin hidu A

7- B tao tin hiéu B

8- Ang ten do kiém cho tin hiéu mong muén (xem muc 5.2.4.4 e))

Hinh 16: So do do triét ddp ving gid

Tién hanh do nhu sau:

a) Vi tri do ki€ém giong nhu dé thuc hién phép do do nhay kha dung trung binh
(muc 5.2.1);

b) Chiéu cao cua ang ten do kiém bing rong va huéng (gbc) cta thiét bi can
do kiém duoc dat ¢ vi tri nhu muc 5.2.1.3 va 5.2.1.5;

c¢) Trong qua trinh do, can thiét la cong sudt bic xa phai 16n trong dai tan
rong, nhung phai than trong dé céc tin hiéu khong gay nhiéu dén cac dich vu dang
khai thac & khu vuc 1an can;

d) Trong trudng hop c6 su phan xa clia mat phang dat thi chiéu cao clia ang
ten do kiém bang rong phai duoc thay ddi dé t6i vu héa su phan xa tir mat phang
dat. Diéu nay khong thé tién hanh déng thoi cho ca hai tdn s6 khic nhau.

Néu st dung ang ten phan cuc ditng, su phan xa tir mat phang dat c6 thé triét
dé dang bang cdch diat mot ang ten don cuc thich hop truc ti€p trén mat phing dat.
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e) Trong trudng hop ang ten do kiém bang rong khong bao trum duoc dai tan
can thiét thi c6 thé sir dung 2 ang ten khéac nhau ghép cho du dé thay thé;

f) Thiét bi can do ki€m duoc dat trén gid & vi tri chudn (muc A.2) va theo
huéng chuin nhu da chi dan (muc 5.2.1.3 va 5.2.1.5).
5.2.4.5 Phuong phap khao sat

Str dung so do do & muc 5.2.4.4, tién hanh khao sat nhu sau:

a) Noi hai bo tao tin hiéu A va B véi ang ten do ki€ém bang rong qua mach
phdi hop néu thich hop hoac duoc thay thé€ bang 2 ang ten khdc nhau nhu muc
52.4.4e).

Tin hiéu mong muon tir bo tao tin hiéu A tao ra cé tdn s6 bang tan s6 danh
dinh ctia may thu va dugc diéu ché do kiém binh thudng A-M1 (muc 4.3.1).

Tin hiéu khong mong muon ctia bo tao tin hiéu B tao ra dugc di€u ché bai tan
s0 400 Hz tai mic tao ra do léch tan 1a £5 kHz.

b) Dau tién, tat bo tao tin hiéu B (tin hiéu khong mong mudn), nhung van duy
tri tré khang dau ra.

Diéu chinh tin hiéu mong muon tir bo tao tin hiéu A dé€n mic giGi han cta do
nhay kha dung trung binh cua loai thiét bi dugc do ki€ém, tinh bang cudng do
truong va sit dung tha tuc hiéu chuin trong muc 5.2.1.5.3 (xem muc 5.2.1.2 va muc
5.2.1.5)

¢) Bat bo tao tin hiéu B dé tao tin hiéu khong mong muon.

Diéu chinh miic cua bo tao tin hiéu B dé c6 duoc cudng do trudng cao hon
giGi han triét dap ung gia duoc do & noi thu (xem muc 5.2.4.2) it nhat 1a 10 dB,
tham chi doi v6i mot so vi tri do kiém, muc cua tin hiéu khong mong muén bién
d6i dang ké theo tin s6 do c6 su phan xa ctia mat dat.

Thay dai tan s6 tin hiéu khong mong muon timg khoang 10 kHz trong dai tan
giGi han (xem muc 5.2.4.3 a)) va trong céc dai tan tinh todn nam ngoai dai tin nay
(xem muc 5.2.4.3 b)).

d) Quan sat ty s6 SINAD.

e) Néu ty s6 SINAD I6n hon 20 dB thi khong phat hién duge anh hudng cua
phat xa gia va phép do s€ phai tiép tuc & budc tan so ti€p theo.

f) Néu ty s6 SINAD nho hon 20 dB thi giam miic tin hiéu khong mong muoén
theo tiing nac 1 dB cho dén khi thu duoc ty s6 SINAD la 20 dB hoac 16n hon.

g) Trong trudng hop mat san nha cé phan xa, chi€u cao ang ten sé dugc thay
déi twong tng tai ting thay d6i mic cla tin hiéu khong mong muon dé dat duoc ty
s& SINAD bang 20 dB hoac 16n hon.
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Ang ten do kiém c6 thé khong cin diéu chinh néu sit dung vi tri do kiém tai
phong khong ¢6 phan xa (muc A1.2) hoac néu loai bd hiéu qua su phan xa ctia mat
dat (xem 5.2.4.4 d)).

h) Trong qua trinh khao sat, néu phat hién bat ky dap tng gia can ghi lai tan
s0, vi tri v chiéu cao ang ten dé sir dung cho nhitng phép do & muc 5.2.4.6.
5.2.4.6 Phuong phéap do

Tai moi tan sO phat hién ddp tng gia & trong va ngoai dai tin giGi han, tién
hanh phép do nhu sau:

a) So d6 do nhu muc 5.2.4.4.

N6i hai bo tao tin hiéu A va B vdi ang ten do kiém bang rong qua mach phai
hop néu thich hop hoidc dugc thay thé bang 2 ang ten khac nhau nhu muc 5.2.4.4 e).

Tin hiéu mong muon tir bo tao tin hiéu A tao ra c6 tdn s6 bang tan s6 danh
dinh ctia may thu va dugc diéu ché do ki€ém binh thudng A-M1 (muc 4.3.1).

Tin hiéu khong mong muén tir bo tao tin hiéu B tao ra duoc di€u ché boi tan
s0 400 Hz v6i do 1éch tan 1a 12% khoang cach kénh (A-M3).

b) Dau tién, tat bo tao tin hiéu B (tin hiéu khong mong mudn), nhung van duy
tri trd khang dau ra.

Diéu chinh mic tin hiéu mong muén tir bo tao tin hiéu A dén miic giGi han
ctia do nhay kha dung trung binh (muc 5.2.1.5) ctia loai thiét bi duoc do ki€m (muc
5.2.1.2), tinh bang cudng do trudng tai vi tri may thu.

Diéu chinh am lugng clia may thu dé c6 cong suat it nhat bing 50% cong suat
ra biéu kién, hoic trong trudng hop diéu chinh am lugng timg ndc thi phai diéu
chinh dén néc diu tién cho ra cong suat it nhat bing 50% cong sudt ra biéu kién.

¢) Bat bo tao tin hiéu B dé tao tin hiéu khong mong mudn;

d) Quan sat ty so SINAD;

e) Diéu chinh mic tin hiéu khong mong muon cho dén khi thu dugc ty 1é
SINAD la 14 dB véi bo loc tap am thoai.

Ghi nhé lai muc tin hiéu khong mong muon.

f) Tan so cua tin hiéu khong mong mudn dugc tang 1én hoac giam xudng ting
budc bang 20% khoang cach kénh va lap lai buéc e) cho dén khi tim dugc mic
thap nhat.

D6i v6i mbi tan so, triét dap ung gia duoc biéu thi nhu mic dBuV/m cua
cuong do truong tin hiéu khong mong muon tai vi tri may thu, tuong Gng véi gia tri
thap nhat ghi trong cac budc e).
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Ghi lai gi4 tri nay.

g) Thuc hién lai phép do & tat ca cac tan so phat hién dap tng gia trong qua
trinh khao sat cuia dai tan giéi han, muc 5.2.4.3, va céc tan s6 c¢6 dap tng gia con lai
dugc tinh toan trong dai tan f /3,2 MHz hoac 30 MHz, tan s6 cao hon 3,2 x f;,
trong d6 f 1a tin s6 danh dinh ctia mdy thu, vi tri va chiéu cao ang ten duoc ghi
trong muc 5.2.4.5 h).

h) Triét ddp ting gia cua thiét bi can do kiém dugc bi€u thi nhu mic dBuV/m
cta cuong do truong tin hiéu khong mong mudn tai vi tri may thu, tuong tng véi
gia tri thap nhat ghi trong budc f).

5.2.5 Triét dap iing xuyén diéu ché
5.2.5.1 Dinh nghia

Triét ddp ting xuyén di€u ché 1a s6 do kha nang ctia may thu thu dugc tin hiéu
mong mudn di di€u ch€ khong vuot qua do suy giam chat luong quy dinh do su
xudt hién cta hai hay nhi€u tin hiéu khong mong muén ¢ méi quan hé tin so dac
biét véi tan so tin hiéu mong mudn.
5.2.5.2 Gi6i han

Triét ddp ung xuyén diéu ché cua thiét bi phai dam bao dé trong cdc diéu kién
do ki€m quy dinh, do suy giam chat luong quy dinh khong duoc vuot qua d6i véi
cac muc cua tin hiéu khong mong muon 1én téi:

- 70 dBuV/m cho cac tin hiéu khong mong muon cé tan s6 < 68 MHz;

- (20 log,(f) + 33,3) dBuV/m cho céc tin hiéu khong mong mudn c6 tan so
> 68 MHz;

Trong d6 f 1a tdn s6 tinh bang MHz.
5.2.5.3 Phuong phéap do

- So d6 do: nhu hinh 17.

Bétao |
tin hiéu A
May thu .
B(A) tao | Ph"" h - Cé‘n do k|é7m Té|AF/ - Ma‘y dO SINAD
tin hieu B [ ] " oI hop —> ™| b6 phéi am va mach loc
B6 ghép do i tap am thoai
B6 tao
tin hiéu B |—
Hinh 17: So do do triét ddp ving xuyén diéu ché
- Tién hanh do:
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a) Pat may thu trong bd ghép do (muc A.6).

Noi ba bo tao tin hiéu A, B va C véi bo ghép do thong qua mach phoi hop.

Tin hiéu mong muon tir bo tao tin hiéu A tao ra cé tdn s6 bang tan s6 danh
dinh ctia may thu va dugc diéu ché do ki€ém binh thudng A-M1 (muc 4.3.1).

Tin hiéu khong mong muoén thit nhat tir bo tao tin hiéu B tao ra, chua diéu ché
dugc diéu chinh dén tan s6 cao hon tin s6 danh dinh ctia mdy thu 1a 50 kHz.

Tin hiéu khong mong mudn thi hai tir bo tao tin hiéu C tao ra, duoc di€u ché
boi tin hiéu A-M3 (muc 4.3.1) va dugc diéu chinh tdi tin s6 cao hon tin s6 danh
dinh ctia may thu 100 kHz.

b) DAu tién, tat bo tao tin hiéu B va C (tin hiéu khong mong muén), nhung van
duy tri tr6 khang dau ra.

Diéu chinh miic tin hiéu mong muon tir bo tao tin hiéu A dén mic tuong
duong muc giGi han cua do nhay kha dung trung binh cta loai thi€t bi duoc do
kiém, tinh bing cudng do trudng (muc 5.2.1.2 va 5.2.1.5).

Diéu chinh am lugng clia may thu dé c6 cong suat it nhat bing 50% cong suat
ra biéu kién, muc 4.3.8 hoidc trong trudng hop diéu chinh am luong timg nic thi
phai diéu chinh dén ndc dau tién cho ra cong suat it nhat bang 50% cong suit ra
biéu kién.

c) Bat hai b tao tin hieu B va C dé tao tin hiéu khong mong muon;

d) Duy tri va di€u chinh muc cta hai tin hiéu nay cho dén khi tin hiéu khong
mong muon gay ra:

- Mic ra ctia tin hiéu mong mudn giam 3 dB, hoac

- Ty s6 SINAD & dau ra may thu giam dén 14 dB (véi bo loc tap am thoai),

khong ké diéu kién nao xay ra trudc.

e¢) Ghi nhé lai muc cua céc tin hiéu khong mong muén.

f) P6i v6i moi cau hinh cla céc tin hiéu khong mong mudn, do triét dap tng
xuyén diéu ch€ dugc biéu dién nhu ty s6, tinh biang dB giita muc tin hiéu khong
mong muon va muc tin hiéu mong muon.

Sau d6 chuyén déi don vi ndy thanh cudng do trudng cla tin hiéu khong mong
muon tai vi tri may thu, tinh bang dBuV/m.

Ghi lai gi4 tri nay.

g) Thuc hién lap lai phép do do6i véi tin hiéu khong mong muon tir bo tao tin
hiéu B ¢6 tin s6 thap hon tin hiéu mong muon 1a 50 kHz va tan so tin hiéu khong
mong muon tit bo tao tin hiéu C c6 tan so6 thap hon tin hiéu mong muon la 100 kHz.
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h) Do triét ddp ting xuyén diéu ché cua thiét bi can do ki€ém chinh 12 mic thap
hon trong hai gia tri ghi dugc trong buéc f).
5.2.6 Nghet
5.2.6.1 Dinh nghia

Nghet 1a kha nang cta mdy thu thu duoc tin hiéu diéu ch€ mong muon khong
vuot qua suy giam chit luong quy dinh do ¢6 su xudt hién mot tin hiéu khong
mong muon & tan s6 khac véi tan so cua dap tng gia hoac kénh lan can.
5.2.6.2 Gi6i han

Mic do nghet doi véi bt ky tin s6 ndo nam trong cac dai tdn s6 quy dinh phai:

- > 89 dBuV/m: cho cac tin hiéu khong mong muoén cé tan s6 < 68 MHz;

- (20 log,o(f) + 52,3) dBuV/m: cho céc tin hiéu khong mong muén cé tan so
> 68 MHz;

Trong d6 f 1a tdn s6 tinh bang MHz.
5.2.6.3 Phuong phéap do

- So d6 do: nhu hinh 18.
Vi tri do kiém

1- May do SINAD va bd loc tap am thoai
2- T4i HF/ bd ph&i am

3- May thu can do kiém

4- Ang ten do kiém bang rong

5- Mach phaéi hop

6- BO tao tin hiéu A

7- B tao tin hiéu B

Hinh 18: So do do nghet
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Vi tri do kiém tuong ting véi vi tri do kiém dé do do nhay kha dung trung binh
(muc 5.2.1).

Thiét bi can do kiém duoc dit trén gid & vi trf tiéu chudn (xem muc A.2) va
theo mot huéng chuin (xem muc 5.2.1.3 k)).

- Tién hanh do:

a) Noi hai bo tao tin hiéu A va B véi ang ten do ki€ém bang rong qua mach
phoi hop.

Tin hiéu mong muon tir bo tao tin hiéu A tao ra c6 tdn s6 bang tan s6 danh
dinh ctia may thu va dugc diéu ché do ki€ém binh thudng A-M1 (muc 4.3.1).

Tin hiéu khong mong mudn tir bo tao tin hiéu B tao ra khong diéu ché va cé
tan s6 cach tan s6 danh dinh cia may thu tir 1 dén 10 MHz .

Thuc t€, phép do dugc tién hanh & nhitng tin hiéu khong mong muoén c6 tan s6
xap xi bang £1 MHz, +2 MHz, £5 MHz va +10 MHz, trdnh nhing tin s6 tai d6 dap
tng gia xay ra (xem muc 5.2.4).

b) D4u tién, tat bo tao tin hiéu B (tin hiéu khong mong mu6n) (trong khi duy
tri trd khang dau ra).

Diéu chinh mic tin hiéu mong muon tir bo tao tin hiéu A dén mic tuong
duong mic gidi han ctia d0 nhay kha dung trung binh, tinh bang cudng do trudng
(muc 5.2.1.2 va 5.2.1.5).

Diéu chinh am lugng clia may thu dé c6 cong suat it nhat bing 50% cong suat
ra biéu kién, hoic trong trudng hop diéu chinh am lugng timg ndc thi phai diéu
chinh dén ndc diu tién c6 cong suat it nhat bang 50% cong suat ra biéu kién.

¢) Bat bo tao tin hiéu B dé tao tin hiéu khong mong mudn;

d) Diéu chinh miic ctia bo tao tin hiéu B cho dén khi tin hiéu khong mong
muon gay ra:

- Mic ra cuta tin hiéu mong mudn giam 3 dB, hoac

- Ty s6 SINAD & dau ra mdy thu giam dén 14 dB (v6i bo loc tap am thoai),
khong ké diéu kién nao xay ra trudc.

¢) Ghi nhé lai muc cta cac tin hiéu khong mong muon.

f) D6i v6i méi tan so, do nghet duoc bi€u thi nhu mic dBuV/m clia cudng do
truong tin hiéu khong mong muon tai vi tri may thu.

Ghi lai gi4 tri nay.

g) Thuc hién lai phép do tai tit ca cac tan s6 con lai da liét ké trong budc a).
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h) Do nghet cta thiét bi can do kiém Ia cudng do trudng cua tin hiéu khong
mong muon tai vi tri mdy thu, tinh bang dBuV/m, tuong tng véi gid tri thap nhat
ghi trong budc f).

5.2.7 Biic xa gid
5.2.7.1 Dinh nghia

Buc xa gia tir may thu 1a cac thanh phan buc xa tai tan s6 bat ky do thiét bi va
ang ten phat ra.

Ching duogc xac dinh nhu cong sudt bic xa clia bat tin hiéu roi rac nao.
5.2.7.2 Gi6i han

Cong sudt cua bat ky biic xa gia nao ciing khong duoc vuot qua cac gia tri cho
trong bang 8.

Bdng 8 - Thanh phdn biic xa

Dai tan s6 Tir 30 MHz dén 1GHz Trén 1 GHz dén 12,75 GHz
Gi6i han 2,0 nW (-57,0 dBm) 20,0 nW (-47,0 dBm)
5.2.7.3 Phuong phéap do

- So d6 do: nhu hinh 19.
Vi tri do kiém

1. May thu can do kiém
2. Ang ten do kiém
3. May phan tich ph& ho#c vén ké chon tan (may thu do)

Hinh 19: So do do biic xa gid
- Tién hanh do:

a) Chon vi tri do kiém phai dap tng dugc cdc yéu cdu cta dai tin quy dinh
trong phép do.
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Ang ten do kiém dinh huéng theo phan cuc thang ding va dugc ndi v6i may
thu do. Do phan giai bang tan ctia may thu do phai 1a do rong bang tan nho nhat
kha dung nhung 16n hon do rong pho ctia thanh phan buc xa gia dugc do. Can chd y
dé dat duoc diéu nay khi do rong bang tin cao nhat tiép theo gy nén su gia ting
bién do nho hon 1 dB. Diéu kién sir dung khi do phai ghi trong bdo cdo do kiém.

b) Dat mdy thu cin do kiém trén gid dd & vi tri chuin (xem muc A.2). Bat ky
thanh phan biic xa gia nao trong dai tan s6 tit 30 MHz dén 4 GHz sé duoc ang ten
do ki€m va mdy thu do phat hién ra. Ngoai ra, doi véi thi€t bi hoat dong & tan so
trén 470 MHz thi phai thuc hién lai phép do trong dai tan s6 tu 4 GHz dén
12,75 GHz.

Ghi lai tdn s6 cua tirng thanh phan biic xa gid. Néu vi tri do kiém bi nhiéu tir
bic xa bén ngoai thi thuc hién viéc khao sat dinh tinh trong phong c6 man che va
khoéang cach giita mdy thu va ang ten do ki€ém dugc it ngan lai.

¢) Tai moi tin sO phat hién thanh phan biic xa gia, diéu chinh may thu do va
hiéu chinh @ng ten do ki€ém lén cao hoidc xudng thap trong pham vi do cao quy dinh
cho dén khi thu dugc muc tin hiéu cuc dai trén may thu do.

d) M4y thu dugc xoay 360° quanh truc thang ding cho dén khi thu dugc tin
hiéu cuc dai cao hon.

e) Diéu chinh ang ten do kiém mot 14n nita trong pham vi do cao quy dinh dén
khi thu dugc muec tin hiéu cuc dai. Ghi lai muc nay.

Vi tri do kiém

1 » 4

1. B6 tao tin hiéu

2. Ang ten thay thé
3. Ang ten do kiém
4. May phan tich phé hoac von k& chon tan (may thu do)

Hinh 20: So do do biic xa gid sit dung dng ten thay thé
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f) Sir dung so d6 do hinh 20, ang ten thay thé dugc thay vao vi tri ang ten do
kiém va ciing ¢6 cling phan cuc ditng. N6 dugc n6i véi bo tao tin hiéu.

g) Tai mdi tin s6 phat hién thanh phan bic xa gia, diéu chinh bo tao tin hiéu
va mdy thu do va diéu chinh ang ten do kiém lén cao hodac xu6ng thdp trong pham
vi quy dinh cho dén khi thu dugc miic tin hiéu cuc dai trén may thu do.

C6 thé khong can diéu chinh ang ten do ki€ém néu phép do tién hanh & phong
do khong ¢6 phan xa (muc A.1.2).

Ghi lai mtc ctia bo tao tin hiéu ma tao ra cung muc tin hiéu trén may thu do
nhu bude e). Gia tri nay, sau khi duoc hiéu chinh thém do tang ich ctia ang ten va
suy hao cua cdp noi gita may phat va ang ten thay thé, chinh la thanh phan bic xa
gia tai tan soO nay.

h) Thuc hién lap lai phép do tir budc b) dén budc g) doi véi dng ten do kiém co
phan cuc ngang.

6. Do khong dam bao do
Po khong dam bao do tuyét doi: gia tri cuc dai.

Nhitng qui dinh nay c¢6 hiéu luc cho tan s6 dén 1 GHz d6i véi cac tham s6 RF,
trir khi ¢6 chi dinh khac.

- Tan s6 RF <+1x 107
- Cong suat buc xa RF <*6 dB
- Céc thay déi cong suat RF dan khi str dung bo ghép do < £0,75 dB

- Do 1éch tan s6 16n nhat

+ T 300 Hz dén 6 kHz <*5%
+ Tt 6 kHz dén 25 kHz <+3dB
- Gi6i han do léch <+5%
- Cong suat kénh lan can <*5dB
- Cong sudt ra am tan <=+0,5 dB
- Dac tinh bién do ctia bo gidi han thu <#*1,5dB
- D06 nhay tai 20 dB SINAD <+3dB
- Phép do 2-tin hiéu, hiéu luc dén 4 GHz
(st dung bo ghép do) <+4 dB
- Phép do 2-tin hiéu st dung truong phat xa <16 dB
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- Phép do 3-tin hiéu (st dung bo ghép do) <13 dB
- Phat xa buc xa ctia may phat,
hiéu luc dén 12,75 GHz <16 dB
- Phat xa buc xa ctia may thu,
hiéu luc dén 12,75 GHz <16 dB
- Thoi gian qua do ciia may phat < +20%
- Tan s6 qua do ciia may phat < +250 Hz

Dai v6i méi phuong phép thir, do khong dam bao do duoc tinh todn tuong tng
v6i hé so trién khai (hé s6 phi) k = 1,96 hoic k = 2 (tao ra cac mic véi do tin cay
95% hoac 94,5% trong truong hop cac phan bd dac tinh hoa cho do khong dam bao
do thuc t& 1a chuan (phan bo Gauss)).

Céc gia tri dua ra ¢ trén dugc dua trén cdc hé so trién khai nhu vay.

52



TGN 68 - 232: 2005

PHU LUC A
(Quy dinh)
CAC PHEP PO BUC XA

A.1 Céac vi tri do kiém va so do chung cho cac phép do lién quan dén cac
truong buc xa

Ching ta c6 thé sir dung mot trong bon vi tri do kiém duéi day:

A.1.1 Vi tri do kiém ngodi troi
A.l.1.1Moéta

Khéi niém “ngoai troi” dugec hiéu theo quan diém dién tir trudng. Mot vi tri do
kiém nhu vay ¢6 thé ndm thuc su ngoai troi hodc & vi tri cac bifc tudng va tran nha
trong suot doi véi cac séng vo tuyén tai cac tan so st dung.

Str dung vi tri do kiém ngoai troi dé thuc hién céc phép do biic xa trinh bay
trong muc 5.1 vad muc 5.2. C4dc phép do gid tri tuyét doi va tuong doi co thé thuc
hién véi mdy phat hoac mdy thu; cdc phép do gia tri tuyét doi vé cudong do trudng
yéu cau can hiéu chuén vi tri do kiém.

Do cao
quy dinh tu
1dén4m

1,5m

M3t phéng dat

1: Thiét bi can do kiém

2: Ang ten do kiém

3: B loc théng cao

4: May phan tich ph& hoic may thu do

Hinh A.1: So do do cho vi tri do kiém ngoai troi

Can dé phong can than d€ dam bao ring cdc phan xa tir cdc vat bén ngoai, bén
canh vi tri do ki€ém s& khong 1am anh hudng dén két qua do kiém, cu thé nhu sau:
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- Khong c6 céc vat dan dién bén canh vi tri do kiém véi bat cit kich thudc nao
vuot qua mot phan tu budc séng cia tin s do kiém 16n nhat.

- T4t ca cac cdp ndi cang ngin cang tot; cang nhiéu cdp dugc dat trén mat
phang dit cang tot hodc tot nhat 13 dat thap hon mat phang dat; va cdc cdp c6 trd
khéng thap can dugc che chén.

A.1.1.2 Thiét ldp moi quan hé giita miic tin hiéu va cuong do truong

Tai mot vi tri cu thé, thu tuc nay cho phép tao ra cudng do trudng biet duoc
bang céch ndi bo tao tin hiéu véi ang ten do kiém. Diéu nay chi ding tai mot tin s
cho trude doi v6i mot phan cuc cu thé va tai vi tri chinh xdc clia ang ten do kiém.
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1: Von ké chon tan
2: Ang ten thay thé
3: Ang ten do kiém
4: Bo tao tin hiéu

Hinh A.2: So do do

Tat ca thiét bi can di€u chinh t6i tan s6 dugc sir dung.

Ang ten do kiém va dng ten thay thé phai c6 phan cuc giéng nhau.

Ang ten thay thé duoc ndi vao von k& chon tin dé tao thinh mot mdy do
cuong do truong.

a) Diéu chinh muc clia bo tao tin hiéu dé tao ra cudng do trudng theo yéu ciu
hién thi trén von k& chon tan.

b) Diéu chinh ang ten do kiém lén cao hodc xudng thap trong pham vi do cao
quy dinh dé cho dén khi von ké chon tan thu dugc mic tin hiéu cuc dai.

c¢) Diéu chinh lai muc cta bo tao tin hiéu dé€ tao ra cudng do trudng theo yéu
cau hién thi trén von k€& chon tin. Vay c6 thé thiét 1ap dugc moi quan hé gitra miic
cta bo tao tin hiéu va cuong do truong.
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A.1.2 Phong do khong cé phdn xa

A.1.2.1 Yéu cau chung

Phong do khong ¢6 phan xa 1a mot phong duoc che chan t6t toan bo bén trong
bang cdc vat liéu hap thu tdn s6 vo tuyén va mo phong mot moi truong khong gian
tu do. Phong nay dugc chon 12 vi tri dé thuc hién cac phép do bitc xa duoc trinh bay
trong muc 5.1 va muc 5.2. Phép do gid tri tuyét doi va tuong doi co thé thuc hién
vGi mdy phat hodc may thu. Phép do tuyét doi vé cudng do trudng yéu ciu can hiéu
chudn phong khong c6 phan xa. Ang ten do kiém, thi€t bi cin do kiém va ang ten
thay thé dugc sir dung twong tu nhu tai vi tri do kiém ngoai troi, chi khdc & chd 1a
chiing duoc dat cing do cao c6 dinh trén nén nha.

Al22Mobta

Phong do khong ¢6 phan xa can thda man céc yéu cau vé suy hao che chin va
suy hao phan xa tuong nhu trong hinh A.3.

Hinh A.4 minh hoa mot vi du vé cdch xay dung mot phong khong ¢ phan xa
vGi dién tich mat bang 14 5 m x 10 m va ¢6 chi€u cao 1a 5 m. Tran nha va cac bic
tuong dugc bao phu boi cac vat liéu hap thu cé dang hinh chép c6 chiéu cao xap xi
1 m. Mit nén duoc bao phu bang cac vat liéu hap thu dic biét dé€ ¢ thé tao thanh
mot mat phang nén. Kich thudc bén trong con lai cia phong 13 3 m x 8 m x 3 m, vi
vay v6i khoang cédch do cuc dai 5 m va chi thuc hién duoc theo chiéu dai cua
phong. Cac vat liéu hap thu trén nén nha sé triét cdc phan xa ctia nén nha, vi vay
khong cén thay déi do cao ang ten. Ching ta c6 thé st dung phong khong cé phan
xa voi cdc kich thuée khic nhau.

Tai tdn s6 100 MHz thi khoang cach do c6 thé kéo dai t6i da bing hai lan
budc song.

a (dB)

110 +
100 +
90 +
80 T
70 +
60 +
50 + 4
40

30 +
20 T+ 7.
10 + 7, Gidi han cho suy hao phan xa

f (Hz)

) Gi6i han t6i thiéu cho suy hao che chan

N

= o o
~— ~— <t

10 G+

10 k+
100 k-
10 M+
30 M+
100 M
300 Mt

Hinh A.3: Chi tiéu ky thudt doi voi I6p che chdn va phdn xa
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VY vy
, - A Phong che chan
Céc khai loc va;

S0 din o4 khéng c6 cac vat hap thu
ong dan cap d6i véi thiét bi do kiém
dong truc

Hinh A4: Phong che chdn khong cé phdan xa cho cdc phép do
mo phong khong gian tu do

A.1.2.3 Anh hudng ciia phdn xa ky sinh

Dai v6i truyén dan khong gian tu do trong trudong xa thi moéi quan hé giita
cuong do trudong E va khoang cdch R duoc tinh bang E = E, x (R,/R), trong d6 E,
12 cudng do truong chudn va R, 1a khoang cach chudn. M6i quan hé nay cho phép
thuc hién cac phép do tuong doi khi loai bo tat ca cac hé so trong ty s6 va khong
tinh dé€n suy hao cap, mat phoi hop ang ten hoac kich thude ang ten.

Néu lay logarit phuong trinh & trén thi do 1éch khoi duong cong ly tudng dé
dang quan st boi vi su tuong quan ly tudng cua cuong do truong va khoang cach
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biéu dién nhu mot dudong thang. Do léch x4y ra trong thuc nghiém dé& dang nhin
thady. Phuong phédp gian ti€p nay cho thdy nhanh chéng va dé dang bat ci nhiéu
loan nao do phan xa gay ra va khong khé bang phuong phap do truc ti€p suy hao
phan xa.

V6i mot phong khong cé phan xa ¢6 kich thuéc nhu & trén thi tai cac tan s6
thap hon 100 MHz khong can cac di€u kién vé trudong xa, nhung néu cic phan xa
ctia bic tudng manh hon thi can thi€t phai hiéu chuin can than. Trong dai tin so
trung gian tit 100 MHz dén 1 GHz thi su phu thudoc cuong do truong vao khoang
cdch phit hop véi cédch tinh. Tai tdn s6 16n hon 1 GHz, do ¢6 nhi€u phan xa xay ra
nén su phu thudc ciua cuong do truong vao khoang cach s€ khong tuong quan chat
ch€ v6i nhau.

A.1.2.4 Phuong thitc thuc hién

Phuong thitc thuc hién giong nhu doi véi vi tri do kiém ngoai troi, khdc biét
duy nhit 12 dng ten do kiém khong can thiét phai 1én cao va xudéng thap dé tim
ki€m muc tin hiéu cuc dai, diéu nay gitp l1a don gian hda phép do.
A.1.3 So do do vdi day trin

A.1.3.1 Yéu cau chung

Day tran 1a mot phuong tién ghép noi RF dé ghép ang ten lién cua thiét bi véi
mot két cudi tdn s6 vo tuyén 50 Q. Diéu nay cho phép thuc hién duoc céc phép do
biic xa ma khong cin dit tai vi tri do kiém ngoai trdi nhung chi trong mot dai tin so
gidi han. C6 thé thuc hién cdc phép do gid tri tuyét doi va tuong do6i; cac phép do
gid tri tuyét doi yéu cdu can hiéu chuin so do do vé6i day tran.
A.l1.32Mobta

Day tran duoc 1am bing ba tdim dan dién t6t ¢ dang nhu mot phan day truyén
dan, cho phép thiét bi cin do kiém dugc dat vao mot truong dién kiém sodt dugc.
Céc tam din dién nay phai du cting dé d& duoc thiét bi can do ki€m.

Dudi day 1a hai vi du vé dac tinh cua day tran

- Dai tan so st dung: MHz 1 dén 200 0,1 dén 4000
- Gidi han vé kich thudc thiét bi dai 200 mm 1 200 mm
(tinh ca ang ten): rong 200 mm 1 200 mm
cao 250 mm 400 mm.

A.1.3.3 Hiéu chudn

Muc dich ctia hiéu chudn 1a nhim thiét 1ap méi quan hé giita dién 4p cung cap
tlr bo tao tin hiéu va cudng do trudong tai khu vuc do kiém duoc thi€t k& bén trong
day tran tai bat ky tan s nao.
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A.1.3.4 Phuong thiic thuc hién

So d6 do véi day tran c6 thé sir dung cho tat ca cac phép do biic xa trong dai
tan hiéu chuin cta nd.

Phuong phdp do giong nhu phuong phdp do tai vi tri do kiém ngoai troi véi su
thay déi sau: 6 cdm ddu vao cta so d6 do vé6i day tran duoc sir dung thay cho ang
ten do kiém.

A.1.4 Vi tri do kiém trong nha

A.l4.1 Mo ta

Vi tri do kiém trong nha 12 mot vi tri dugc che chin mot phan, trong d6 biic
twdong phia sau miu do kiém duoc pht bang vat liéu hap thu tan s6 vo tuyén va mot
guong phan xa géc duoc sir dung cung véi dng ten do ki€ém. Vi tri nay duoc sir dung
khi tin s6 cua tin hiéu duoc do 16n hon 80 MHz.

Vat liéu hap thu —
>1,35m

Diém chuén cla
= vy
mau do kiém

! <—Ang ten do kiém A/2 @
45°

A2 3-4m

Guong phan xa goc

Tudng

Day dan dén
may thu do kiém
hoac bo tao
tin hiéu

(
A
A

Hinh A.5: So do vi tri do trong nha (truong hop phdn cuc ngang)

Vi tri do c6 thé 1a mot phong thir nghiém véi dién tich t6i thiéu 12 6 m x 7 m
va cao hon 2,7 m.

Ngoai nhan vién va céc thiét bi do ki€ém thi phong cang trong cang tot d€ tranh
cac vat gay ra hién tugng phan xa.

Céc phan xa tiém tang tir biic tudng phia sau thiét bi can do kiém duoc giam
bang cdch dat mot hang rao vat liéu hap thu phia truéc né. St dung guong phan xa
goc xung quanh ang ten do kiém dé 1am giam anh hudng cdc phan xa tir bifc twdng
do6i dién va tir san va tran nha trong truong hgp cac phép do phan cuc ngang. Doi
v6i phan dudi cua dai tan so (thap hon 175 MHz) khong can thié€t c6 guong phan xa
goc va hang rao hap thu. Thuc t€, ang ten nlta budc séng nhu trong hinh A.5 ¢6 thé
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duoc thay thé bang dng ten c¢d do dai ¢6 dinh véi di€u kién do dai nay nam trong
khoang do dai tir 1/4 dén 1 budc séng cua tan s6 phép do va hé thong do phai du
nhay. Cling gi6ng nhu vay khoang cach ntra budc séng c6 thé thay doi.
A.1.4.2 Do kiém cdc phdn xa ky sinh

Pé dam bao khong c6 16i do dudng truyén dan t6i diém ma tai d6 xay ra triét
pha giita cc tin hiéu truc ti€p va cac tin hiéu phan xa con lai, ang ten thay th& sé
phai dich chuyén trong khoang +10 cm theo huéng clia dng ten do ki€ém ciling nhu
theo hai huéng vuong goc v6i hudng trén.

Néu viéc thay d6i trong khoang cdch nay gay ra su thay déi tin hiéu 16n hon
2 dB thi méu do kiém can thay d6i vi tri cho dén khi tim duoc su thay d6i nho hon
2 dB.
A.1.4.3 Phuong thiic thuc hién

Phuong thic thuc hién giong nhu d6i véi vi tri do kiém ngoai troi, chi khdc 1a
ang ten do kiém khong can thiét phai Ién cao va xudng thap dé tim ki€ém muc tin
hiéu cuc dai, di€u nay giip don gian hda phép do.

A.2 Vi tri chuan

Ngoai trir so d6 do véi day tran, vi tri chuin nam trong céc vi tri do kiém, doi
v6i thiét bi khong ding dé deo bén ngudi, ké ca thiét bi cAm tay s& duoc dat trén
mat ban khong dan dién, cao 1,5m, ¢ kha nang xoay xung quanh truc thang diing.
Vi tri chuén cta thiét bi nhu sau:

a) Dai véi thiét bi ¢ dng ten lién thi né s€ dugc dat tai vi tri gdn nhat véi cach
stt dung binh thuong nhu nha san xuét quy dinh;

b) D6i v6i thiét bi c6 ang ten ngoai c6 dinh, dng ten sé dat theo phuong thang
dang;

c) Doi véi thiét bi c6 ang ten ngoai khong cd dinh, thiét bi dat trén gia khong
din dién va ang ten sé& duoc kéo ra theo phuong thang diing.

Doi v6i thiét bi duge deo bén ngudi, thiét bi s& duoc do kiém béang cach st
dung nguoi gia dé tro gitp.

Ngudi gia gobm c¢6 mot 6ng acrylic xoay dugc, d6 ddy nuGc mudi va dat trén
mat dat.

6ng nay co kich thu6c nhu sau:

- Cao 1,7m=0,1m
- Duong kinh trong 300 mm + 5 mm
- Bé day thanh 6ng 5mm £ 0,5 mm
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6ng sé d6 day nuéc muoi (NaCl) pha theo ty 1¢ 1,5 g mudi trén 1 lit nudc cat.

Thiét bi s€ duoc gin ¢6 dinh vao bé mat ngudi gia tai mot vi tri cao thich hop.

Chui y: Dé lam gidm khoi luong ciia nguoi gid, cdan sit dung mot ong khdc cé
duong trong cuc dai 220 mm.

Trong so d6 do véi day tran, thiét bi can do kiém hoic ang ten thay thé duoc dit
trong ving do kiém thiét k€ tai diém hoat dong binh thudng, tuy theo trudng tao ra va
tat ca dat trén mot bé 1am bang vat liéu dién moi thap (hé s6 dién moi nhé hon 2).

A.3 Bo phoi am

A.3.1 Yéu cau chung
Khi thuc hién cac phép do biic xa cho mdy thu, dién dp dau ra 4m tan can phai
dan tr may thu dén thiét bi do ma khong lam xdo tron truong dién gan may thu.
Viéc xdo tron ndy co thé t6i thiéu hod bang cdch st dung cdc day c6 dién trd
sudt cao cling vdi thiét bi do ki€ém c6 trd khang dau vao cao.
Khi khong thé dp dung trudng hop trén thi chung ta s& sit dung bo phoi am.
Chui y: Khi sit dung bo phoi dm, cdn cdn thdn dé tap dm xung quanh khong
lam dnh hudng dén két qud do kiém.

A.3.2 Mo td
Bo phdi am bao gdm mot céi phéu bang chit déo, mot 6ng dan am thanh va
mot microphone c6 bo khuéch dai phu hop.

- Ong dén am thanh phai dt dai (vi du 2 m) dé c6 thé nai tir thiét bi cin do
kiém dén microphone, 6ng nay dugc dit tai vi tri khong 1am anh huéng dén truong
RF. 6ng dan am thanh phai c6 duong kich trong khoang 6 mm va c6 thanh 6ng day
khoang 1,5 mm va cin du do déo dé dé dang uon dugc.

- Phéu chit déo phai ¢6 dudng kich xdp xi kich ¢& ctia chiéc loa trong thiét bi
can do ki€ém, phéu nay c6 gioang cao su mém gin vao go cta nd, mot diu dé noi
v6i 6ng dan am thanh con dau kia gan véi loa. Viéc gan c6 dinh phan giita cia phéu
vao mot vi tri thich hop cta thiét bi can do ki€ém 1a rdt quan trong bdi vi vi tri cla
phén gitta cia phéu c6 anh hudng 16n dén dép ting tan s6 sé& duoc do. Di€u nay cé
thé thuc hién dugc bang cdch dit thiét bi vdo gan mot gid d& am thanh do nha san
xudt cung cap trong dé phéu 1la mot phan trong do.

- Microphone phai c6 dac tinh d4p ting phang trong khoang 1 dB trong dai tin
tir 50 Hz dén 20 kHz, dai dong tuyén tinh it nhat 50 dB. D nhay cta microphone
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va muc ddu ra am tin cua may thu phai phu hop dé do duoc ty s6 tin hiéu trén tap
am 16n hon 40 dB tai mic ddu ra am tdn danh dinh cua thiét bi can do kiém. Kich
thuGc ctiia microphone phai di nho dé c6 thé néi dugc véi ong dan am thanh.

A.3.3 Hiéu chudn
Muc dich cta viéc hiéu chudn bo phoi am 1a dé xdc dinh ty s6 SINAD am
thanh, diéu nay tuong duong véi ty s6 SINAD tai diu ra mdy thu.

BO tao > Rx can 1 Ong dan . Bo6 khuéch dai
tin hiéu o | T2 Micré — Cpa
do kiém am thanh va bd loc
Bo ghép do 1 | =
May do
SINAD

Hinh A.6: So do do dé hiéu chudn

a) Bo phoi am s& duoc 1ap rdp vao thiét bi, néu can thiét thi sir dung bo ghép
do. Céan noi dién truc ti€p dén cdc két cudi tir cdc dau ra clia bo chuyén déi. Bo tao
tin hiéu sé dugc ndi véi dau vao may thu (hodc vao diu vao ctia bo ghép do). Tin
hiéu tir bo tao tin hiéu s€ ¢6 tn s bang tin s6 danh dinh clia mdy thu va dugc diéu
ché€ bang phuong phép diéu ché do kiém binh thudng.

b) Néu ¢6 thé, diéu chinh am luong mdy thu bang it nhit 50% cong suit ddu
ra am tan bi€u kién va, trong trudng hop viéc diéu khién am lugng ting néc, diéu
chinh dén nac dau tién ma cé cong suat it nhat bang 50% cong suit dau ra am tin
biéu kién.

¢) Mitc dau vao cua tin hiéu do kiém can giam cho dén khi thu duoc ty so
SINAD dién 1a 20 dB, két n6i vao vi tri 1. Ghi lai mac dau vao tin hiéu;

d) Vé6i cing mitc dau vao tin hiéu nay, can do va ghi lai ty s6 SINAD tuong
duong am thanh, két noi vao vi tri 2;

e) Lap lai cac bude ¢) va d) déi véi ty s6 SINAD dién 1a 14 dB, do va ghi lai ty
s0 SINAD tuong duong am thanh.

A.4 Ang ten do kiém

Khi vi tri do ki€m duoc sir dung dé thuc hién cdc phép do buc xa thi st dung
ang ten do kiém dé phat hién trudng biic xa cho ca hai ang ten thay thé va mau cin
do kiém. Khi vi tri do ki€m duoc sir dung cho phép do cdc dic tinh ctia mdy thu thi
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ang ten ndy sit dung nhu mot ang ten phat. Ang ten dugc gin vao gid dd c6 kha
nang giup cho ang ten sit dung dugc trong ca phan cuc ngang va phan cuc ding va
chiéu cao dat ang ten so v6i mat dat ¢ thé thay doi trong pham vi da quy dinh. Tot
nhat 1a sit dung cac ang ten ¢6 su hudéng dan ro rang. Kich thuéc ctia ang ten do
kiém doc theo truc do khong duoc vuot qua 20% khoang céch do kiém.

A.5 Ang ten thay thé

Ang ten thay thé duoc stt dung dé thay cho thiét bi cin do kiém. Dadi v6i phép
do c6 tan s6 nho hon 1 GHz thi ang ten thay thé phai 1a mot ang ten Iudng cuc nira
buéc séng cong hudng tai tin s6 do kiém, hodc ludng cuc ngin hon, duoc hiéu
chudn t6i ludng cuc nira budc séng. D6i véi phép do ¢o tan s6 1 GHz dén 4 GHz thi
c6 thé sir dung ang ten ludng cuc nira budc séng hodc dng ten loa. D6i vé6i cdc phép
do c6 tan s6 16n hon 4 GHz thi st dung ang ten loa. Tam cta ang ten nay phai trung
v6i diém chuin cia miu do kiém ma né thay thé. Diém chuin nay sé& 1a tam thé
tich ciia miu do khi ang ten clia n6é dugc gin bén trong vd mdy, hodc 1a diém ma
ang ten ngoai duogc néi vao vo may.

Khoang céch giita diém thap nhat clia ang ten ludng cuc va dat phai khong
nho hon 30 cm.

Chii y: D¢ tdng ich cua dng ten loa thong thuong duoc biéu dién tuong ting voi
mot bo biic xa dang huong.

A.6 Bo ghép do

A.6.1 Mo ta

B0 ghép do 1a mot thiét bi ghép noi tan s6 vo tuyén két hop véi thi€t bi ang ten
lién trong viéc ghép ang ten lién véi két cudi tin s6 vo tuyén 50 Q tai tdn s6 cong
tdc cla thiét bi can do ki€ém. Diéu nay cho phép thuc hién cdc phép do nao dé6 ma
st dung céc phuong phdp do dan. Chi c6 thé thuc hién cac phép do gia tri tuong d6i
tai hodc xap xi cc tAn s6 ma bo ghép do da dugc hiéu chuin.

Ngoai ra, bd ghép do phai cung cap:

a) Mot két ndi v6i mot nguon cung cip dién ngoai;

b) Mot giao dién am tin hodc bang két ndi truc ti€p hoac bang mot bo phdi am.

Thong thuong b ghép do nay do nha san xuat cung cap.

Pac tinh chi tiéu chat luong cua bo ghép do can tuan thu nhiing tham s co
ban sau day:

a) Suy hao ghép noi khong vuot qua 30 dB;
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b) Su thay do6i suy hao két noi qua dai tin s st dung trong phép do khong
duoc vuot qué 2 dB;

¢) Bo phan mach lién déi tGi ghép noi RF phai khong chita cac thiét bi tich cuc
hoac phi tuyén;

d) VSWR tai chan cam 50 Q khong vuot qua 1,5 trong dai tan s6 phép do;

e) Suy hao ghép n6i khong phu thudc vao vi tri cua bo ghép do va ciing khong
bi anh hudng boi cdc vat va ngudi xung quanh. Suy hao ghép néi sé& thay déi khi
thi€t bi can do kiém duoc di chuyén va thay thé;

f) Suy hao ghép n6i phai co ban dugc giit nguyén khi ¢6 thay déi vé diéu kién
moi truong.

Trong truong hop cac phép do duge thuc hién boi bén thit ba thi cac dac tinh
chi tiéu chat luong cuia bo ghép do s€ phai dugc chiing nhan bai phong thir nghiém.

Céac dac tinh va hiéu chudn phai dugc dua vao bdo céo do.

A.6.2 Hiéu chudn

Viéc hiéu chuin bo ghép do sé thiét 1ap moi quan hé giita ddu ra clia bo tao tin
hiéu va cuong do truong dua vao thi€t bi bén trong bo ghép do.

Hiéu chuén chi c6 hiéu luc tai mot tdn s6 nao d6 va mot phan cuc nao do cla
truong chudn.

1) Tai AF/bo phdi am

2) Hé s6 méo/may do miic am tan va bo loc tap am thoai

B tao ‘Méy thlu7
L > [ can do kiém > 1 > 2
tin hiéu

B6 ghép do

Hinh A.7: So do do dé hiéu chudn

a) Str dung phuong phdap do moé ta ¢ muc 5.2.1, do do nhay, tinh bang cudng
do trudng va cin ghi lai gia tri cta cuong do trudng nay tinh bang dBuV/m va phan
cuc dugc st dung;

b) Bay gio may thu dugc dat vao bo ghép do da dugc két noi véi bo tao tin
hiéu. Ghi lai mdc cua bo tao tin hiéu tao ra mot SINAD 1a 20 dB;

c¢) Viéc hiéu chuin bo ghép do 1a quan hé tuyén tinh giita cudng do trudng
tinh bang dBuV/m va mic bo tao tin hiéu tinh bang dBuV emf.
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A.6.3 Phuong thirc thuc hién

Bo ghép do nay c6 thé dugc si dung dé trg gidp thuc hién mot s6 phép do
trong muc 5.1 va muc 5.2 cho thiét bi st dung ang ten lién.

Bo ghép do duoc sir dung dé do cong suat séng mang biic xa va do nhay kha
dung biéu thi nhu céc phép do cudng do trudng trong muc 5.1 va muc 5.2, c6 thé
thuc hién phép do trong diéu kién do kiém tdi han.

Da6i v6i cac phép do cho mdy phét thi khong can hiéu chudn.

D6i v6i cac phép do cho mdy thu thi yéu cau phai hiéu chuén.

Dé ap dung dugc muc tin hiéu mong muén quy dinh bi€u dién theo cudng do
trudng, can chuyén déi né thanh muc bo tao tin hiéu (emf) st dung hiéu chuin bo

ghép do. Ap dung gid tri nay cho bo tao tin hiéu.
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PHU LUC B
(Quy dinh)
CHI TIEU KY THUAT CHO SO PO PO CONG SUAT KENH LAN CAN

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

B.1.1 Yéu cau chung

May thu do cong suat duoc st dung dé do cong sudt kénh lan can cia mdy
phat. N6 bao gom bo tron, may dao dong ky, bo loc IF, bo khuéch dai, bo suy hao
bién doi vd mot may chi thi mitc nhu hinh B.1.

Dau vao A g i 5 ch?
B tron | B loc . B6 khuéch dai . B6 chi

va bd suy hao thi mic

A

Dao dong ky

Hinh B.1: Mdy thu do cong sudt
Pac tinh k¥ thuat cua may thu do cong suat duoc trinh bay ¢ cac muc dudi day:

B.1.2 Bo loc IF

B0 loc IF phai nam trong giGi han vé cac dic tinh chon loc cho trong hinh B.2
dudi day. Tuy thuoc vao khoang cach kénh, cac dac tinh chon loc phai gilt khoang
céch tin so va dung sai cho trong bang B.1. Suy hao t6i thiéu ctia bo loc nim ngoai
diém suy hao 90 dB thi phai 16n hon hoic bang 90 dB.
dB

D4 90 D4

Gan
séng mang

Xa
séng mang

D1 0 D1 KHz
Hinh B.2: Cdc gidi han vé ddc tinh chon loc
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Chii y: Mot bo loc doi xitng cé thé duoc sit dung voi diéu kién moi bén thoa
mdn dung sai bé hon va cdc diém D2 duwoc diéu chinh dén dap iing -6 dB. Khi sit
dung bo loc khong doi xitng mdy thu cdn duoc thiét ké” dé dung sai nho duoc sit
dung gan vdi séng mang.

Bdng B.1: Ddc tinh chon loc

Khoang cach tan sé ctia dudng cong bd loc tinh tir tin sé trung

Khoang céach kénh, ) . A
tam danh dinh cua kénh lan can, kHz

kHz

D1 D2 D3 D4
12,5 4,25 55 9,4
25 5 8,0 9,25 13,25

Phu thuoc vao khoang cdch kénh, cdc di€m suy hao s& khong duogc vuot qua

cac dung sai cho trong bang B.2 va bang B.3.

Bdng B.2: Cdc diém suy hao gdn vdi séng mang

Khoang céach kénh, Dai dung sai, kHz
kHz D1 D2 D3 D4
12,5 +1,35 +0,1 -1,35 -5,35
25 +3,10 £ 0,1 -1,35 -5,35
Bdng B.3: Cdc diém suy hao xa séng mang
Khoang céach kénh, Dai dung sai, kHz
kHz D1 D2 D3 D4
+2,0
12,5
+2,0 +2,0 +2,0 -6,0
+3,5
25
+3,5 +3,5 +3,5 -7,5

Suy hao t6i thiéu ctia bo loc ndim ngoai diém suy hao 90 dB s& 16n hon hoic

bang 90 dB.
Bdng B.A4: Do dich chuyén tan sé
Khoang cach kénh, Do rong bing tan can thiét | D6 dich chuyén khoi diém - 6
kHz quy dinh, kHz dB, kHz
12,5 8,5 8,25
25 16 17
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Diéu chinh mdy thu do cong suét xa séng mang, sao cho ddp tGng -6 dB gin
nhat vé6i tin s6 séng mang mdy phdt dugc dat tai vi tri dich chuyén khoi tn s6 séng
mang danh dinh cho trong bang B.4.

B.1.3 Bo dao dong va bo khuéch dai

Phép do cdc tdn s6 chudn va thiét 1ap tdn so cua bo dao dong noi phai nim
trong khoang +50 Hz.

Bo tron, bo dao dong va bo khuéch dai phai dugc thiét k& theo cdch dé phép
do cong suét kénh lan can cia mot nguén tin hiéu do ki€m chua diéu ché, c6é anh
hudng tap am khong déang ké dén két qua do kiém, dua ra gid tri do duoc < -90 dB
dai véi khoang cach kénh 25 kHz va < -80 dB doi v6i khoang cach kénh 1a 12,5 kHz
so v6i mifc cuia nguodn tin hiéu do kiém.

Do tuyén tinh ctia bo khuéch dai phai ddm bao dé mot 16i khi doc nho hon 1,5 dB
v6i su thay d6i mitc dau vao 1a 100 dB.

B.1.4 Bo chi thi suy hao
Bo chi thi suy hao phai c6 dai t6i thi€u 1a 80 dB va budc diéu chinh 1 dB.

B.1.5 B¢ chi thi miic

Can yéu cau hai bo chi thi muc dé thuc hién phép do mitc dién 4p rms va phép
do dot bién dinh.
B.1.5.1 BO chi thi miic rms

B0 chi thi mac rms phai chi thi chinh xac cac tin hiéu khong phai hinh sin
trong ty 1& 10:1 gitta gia tri dinh va gia tri rms.
B.1.5.2 BO chi thi miic dinh

B0 chi thi mitc dinh phai chi thi chinh xac va luu giit mac cong suét dinh. Doi
vGi phép do cong suat dot bién, do rong bang tan bo chi thi s&€ phai 16n hon hai lan
khoang cach kénh.

May dao dong ky c6 nhG hodac mdy phan tich phé ¢ thé dugc sit dung nhu bo
chi thi mic dinh.

67



TGN 68 - 232: 2005

PHU LUC C
(Quy dinh)
MINH HOA BANG HINH VE CHO VIEC LUA CHON THIET BI
VA TAN SO PHUC VU MUC PICH PO KIEM

Thiét bi don kénh A
Mot .
mau | - | — > Tanss

Thiét bj loai AR1, muc 4.1.5

A

1 —>» Tanso
e d

Thiét bi loai AR2, muc 4.1.6

3
[OR]
[

Thiét bi hai kénh

A 12 1/2
i SR SR | Dai chuyén mach
E(_/\ﬁr_/\ﬁ
Mot N
mAu — Tansb

Thiét bj loai AR1, muc 4.1.7

\
Da&i chuyén mach

. — Tan so

Thiét bi loai AR2, muc 4.1.8

Chdu thich:

AR1 - Loai d4u tién ctia dai déng chinh, muc 4.1.3 A
AR2 - Loai th(t hai clia dai dong chinh, muc 4.1.3 ;
Do kiém gi6i han theo muc 3.1
Do kiém day d0 theo muc 3.1

Dai 100 kHz, trong dé thuc hién do kiém =

Hinh C.1
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Thiét bi da kénh

) )
i Dai chuyén mach

Mot : .

mau I I —1 I — I — Tansé

Thiét bi loai AR1, muc 4.1.9

Dai chuyén mach

/i A
i} —> Tan so

Thiét bj loai AR2, muc 4.1.10

A Dai chuy&n mach

e I: :I —_—
11 Tan s6

méu 1

Thiét bj loai AR2, muc 4.1.11
AR = SR

Chu thich:
AR1 - Loai d4u tién cGa dai déng chinh, muc 4.1.3 A
AR2 - Loai th(t hai cia dai déng chinh, muc 4.1.3

Do kiém gi6i han theo muc 3.1
Do kiém day di theo muc 3.1
Dai 100 kHz, trong d6 thuc hién do kiém

Hinh C.2
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PHU LUC D
(Quy dinh)
BO PHAN BIET PO KIEM

D.1 DPac tinh cia bé phan biét do kiém

Bo phan biét do kiém bao gom mot bo tron va bo dao dong noi (tdn s6 phu) dé
chuyén d6i tan s6 may phat duoc do thanh tdn s6 cuia bo khuéch dai han ché biang
rong va bo phan biét bang rong véi dac tinh sau day:

- BO phan biét phai c6 do nhay va do chinh x4c du dé hoat dong duoc khi cong
sut song mang cta may phat thap khoang 1 mW,

- Bo phan biét phai du linh hoat dé hién thi duoc do léch tan so (x4p xi bing
100 kHz/100 us);

- PBau ra bo phan biét phai dugc ghép DC.
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FOREWORD

The technical standard TCN 68 - 232: 2005 “Land Mobile Radio Equipment
using an integral antenna intended primarily for analogue speech - Technical
Requirements” is based on Recommendation EN 300 296-1 V1.1.1 (2001-03), with
references to documents ETS 300 296, EN 300 296-2, ETR 027 and ETR 028 of
European Telecommunication Standards Institute (ETSI).

The technical standard TCN 68 - 232: 2005 is drafted by Research Institute of
Posts and Telecommunications (RIPT) at the proposal of Department of Science &
Technology and issued following the Decision No. 28/2005/QD-BBCVT of the
Minister of Posts and Telematics dated 17/8/2005.

The technical standard TCN 68-232: 2005 is issued in a bilingual document
(Vietnamese version and English version). In cases of interpretation disputes,
Vietnamese version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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LAND MOBILE RADIO EQUIPMENT USING AN INTEGRAL ANTENNA
INTENDED PRIMARILY FOR ANALOGUE SPEECH

TECHNICAL REQUIREMENTS

(Issued together with the Decision No. 28/2005/QD-BBCVT dated 17/8/2005
of the Minister of Posts and Telematics)

1. Scope

This technical standard is intended to specify the minimum performance and
the methods of measurement of radio equipment for use in the land mobile service
with integral antennas in order to ensure an acceptable grade of service and to
minimize harmful interference to other equipment and services.

This standard covers the minimum characteristics considered necessary in
order to make the best use of the available frequencies. The present standard
applies to handportable equipment with integral antennas, used in angle modulation
systems in the land mobile service, operating on radio frequencies between
30 MHz and 1000 MHz, with channel separations of 12.5 kHz and 25 kHz, and is
intended primarily for analogue speech.

This standard is used as the basic for type approval and testing of radio
equipment using integral antennas intended primarily for analogue speech..

2. Normative references

[1] EN 300 296-1 V1.1.1 (2001): “Electromagnetic compatibility and Radio
spectrum Matters (ERM); Land Mobile Service;, Radio equipment using
integral antennas intended primarily for analogue speech, part 1: Technical
characteristics and methods of measurement”.

[2] EN 300 296-2 V1.1.1 (2001): “Electromagnetic compatibility and Radio
spectrum Matters (ERM); Land Mobile Service;, Radio equipment using
integral antennas intended primarily for analogue speech; part 2:

Harmonized EN covering essential requirements under article 3.2 of the
R&TTE Directive”.

[3] ETS 300 296 (1994): “Radio Equipment and Systems (RES); Land mobile
service; Technical characteristics and test conditions for radio equipment
using integral antennas intended primarily for analogue speech”.

[4] ETR 027 (1991): “Radio Equipment and Systems (RES); Methods of
measurement for mobile radio equipment”.
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[5] ETR 028 (1994): “Radio Equipment and Systems (RES); Uncertainties in the
measurement of mobile radio equipment characteristics”.

[6] ITU-T Recommendation O.41 (1994): “Psophometer for use on telephone-
type circuits”.

3. Definitions, abbreviations and symbols

3.1 Definitions

3.1.1 Angle modulation
Either phase modulation (G3) or frequency modulation (F3).

3.1.2 Audio frequency load

Audio frequency load is normally a resistor of sufficient power rating to
accept the maximum audio output power from the equipment under test. The value
of this resistor should be that stated by the manufacturer and equal to the
impedance of the audio transducer at 1000 Hz. In some cases it may be necessary
to place an isolating transformer between the output terminals of the receiver under
test and the load.

3.1.3 Audio frequency termination

Audio frequency termination is any connection other than the audio frequency
load which may be required for the purpose of testing the receiver. The termination
device should be, as appropriate, either chosen by the manufacturer or agreed
between the manufacturer and the testing laboratory and details included in test
reports. If special equipment is required then it should be provided by the
manufacturer.

3.1.4 Band-stop filter (for the SINAD meter)

Characteristics of the band-stop filter used in the audio distortion factor meter
and SINAD meter should be such that at the output the 1000 Hz tone will be
attenuated by at least 40 dB and at 2000 Hz the attenuation will not exceed 0.6 dB.
The filter characteristic shall be flat within 0.6 dB over the ranges 20 Hz to 500 Hz
and 2000 Hz to 4000 Hz. In the absence of modulation the filter must not cause
more than 1 dB attenuation of the total noise power of the audio frequency output
of the receiver under test.

3.1.5 Integral antenna

Antenna designed to be connected to the equipment without the use of a 50 Q
external connector and considered to be part of the equipment. An integral antenna
may be fitted internally or externally to the equipment.
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3.1.6 Conducted measurements

Measurements which are made using a direct connection to the equipment
under test.
3.1.7 Radiated measurements

Measurements which involve the absolute measurement of a radiated field.

3.1.8 Base station

Equipment fitted with an antenna socket, for use with an external antenna and
intended for use in a fixed location.
3.1.9 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.
3.1.10 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.
3.1.11 Full tests

In all cases except where qualified as “limited”, tests are performed according
to the present document;
3.1.12 Limited tests

Limited tests are as follows:

- Transmitter frequency error, clause 5.1.1;

- Transmitter effective radiated power, clause 5.1.2;

- Transmitter adjacent channel power, clause 5.1.4;

- Receiver average usable sensitivity (field strength), clause 5.2.1;

- Receiver adjacent channel selectivity, clause 5.2.3.

3.2 Abbreviations
ARI1 Alignment Range 1
AR2 Alignment Range 2
dBc dB relative to the carrier power
emf electro-motive force
IF Intermediate Frequency
OFR Operating Frequency Range
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RF Radio Frequency
Rx Receiver
SINAD (signal + noise + distortion)/(noise + distortion)
SR Switching Range
Tx Transmitter
VSWR Voltage Standing Wave Ratio
3.3 Symbols
Eo Reference field strength (see annex A)
Ro Reference distance (see annex A)

4. General requirements

4.1 Presentation of equipment for testing purposes

Each equipment submitted for type testing shall fulfil the requirements of this
standard on all channels over which it is intended to operate.

To simplify and harmonise the type testing procedures between the different

test laboratories, measurements shall be performed, according to this standard, on
samples of equipment defined in subclauses 4.1.1 to 4.1.11.

4.1.1 Choice of model for type approval

The manufacturer shall provide one or more production model(s) of the
equipment, as appropriate, for type approval testing.

If type approval is given on the basis of tests on a preliminary model, then the
corresponding production models shall be identical in all respects with the
preliminary model tested.

4.1.2 Definitions of alignment range and switching range

The manufacturer shall, when submitting equipment for test, state the
alignment ranges for the receiver and the transmitter.

The alignment range is defined as the frequency range over which the receiver
and the transmitter can be programmed and/or realigned to operate, without any
physical change of components other than programmable read only memories or
crystals (for the receiver and the transmitter).

The manufacturer shall also state the switching range of the receiver and the
transmitter (which may differ).
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The switching range is the maximum frequency range over which the receiver
or the transmitter can be operated without reprogramming or realignment.

For the purpose of all measurements, the receiver and transmitter shall be
considered separately.

4.1.3 Definition of the categories of the alignment range (ARI and AR2)
The alignment range falls into one of two categories.

The first category corresponds to a limit of the alignment range, of the
receiver and the transmitter, which is less than 10% of the highest frequency of the
alignment range for equipment operating on frequencies up to 500 MHz, or less
than 5% for equipment operating above 500 MHz. This category is defined as AR1.

The second category corresponds to an alignment range of the receiver and
transmitter which is greater than 10% of the highest frequency of the alignment
range for equipment on frequencies up to 500 MHz, or greater than 5% for
equipment operating above 500 MHz. This category is defined as AR2.

4.1.4 Choice of frequencies

The frequencies for testing shall be chosen by the manufacturer in
consultation with the appropriate authority, in accordance with subclauses 4.1.5 to
4.1.11 and annex C. The manufacturer selects the frequencies for testing and will
ensure that the chosen frequencies are within one or more of the national bands for
which type approval is required.

4.1.5 Testing of single channel equipment of category ARI

In the case of single channel equipment of the category AR1, one sample of
the equipment shall be tested.

Full tests shall be carried out on a channel within 100 kHz of the centre
frequency of the alignment range.
4.1.6 Testing of single channel equipment of category AR2

In the case of single channel equipment of the category AR2, three samples of
the equipment shall be tested. Tests shall be carried out on a total of three channels.

The frequency of the channel of the first sample shall be within 100 kHz of
the highest frequency of the alignment range.

The frequency of the channel of the second sample shall be within 100 kHz of
the lowest frequency of the alignment range.

The frequency of the channel of the third sample shall be within 100 kHz of
the centre frequency of the alignment range.

Full tests shall be carried out on all three channels.
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4.1.7 Testing of two channel equipment of category ARI

In the case of two channel equipment of category AR1, one sample of the
equipment shall be tested.

Tests shall be carried out on the two channels.

The frequency of the upper channel shall be within 100 kHz of the highest
frequency of the switching range.

The frequency of the lower channel shall be within 100 kHz of the lowest
frequency of the switching range. In addition the average of the frequencies of the
two channels shall be within 100 kHz of the centre frequency of the alignment
range.

Full tests shall be carried out on the upper channel and limited tests on the
lower channel.

4.1.8 Testing of two channel equipment of category AR2

In the case of two channel equipment of the category AR2, three samples of
the equipment shall be tested.

Tests shall be carried out on a total of four channels.

The highest frequency of the switching range of one sample shall be within
100 kHz of the centre frequency of the alignment range. The frequency of the
upper channel shall be within 100 kHz of the highest frequency of the switching
range and the frequency of the lower channel shall be within 100 kHz of the lowest
frequency of the switching range.

Full tests shall be carried out on the upper channel and limited tests on the
lower channel.

The frequency of one of the channels of the second sample shall be within
100 kHz of the highest frequency of the alignment range.

Full tests shall be carried out on this channel.

The frequency of one of the channels of the third sample shall be within
100 kHz of the lowest frequency of the alignment range.

Full tests shall be carried out on this channel.

4.1.9 Testing of multi-channel equipment (more than two channels) of category ARI

In the case of multi-channel equipment of the category AR1, one sample of
the equipment shall be tested.

The centre frequency of the switching range of the sample shall correspond to
the centre frequency of the alignment range.

Full tests shall be carried out on a frequency within 100 kHz of the centre
frequency of the switching range.
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Limited tests shall be carried out within 100 kHz of the lowest and also within
100 kHz of the highest frequency of the switching range.
4.1.10 Testing of multi-channel equipment (more than two channels) of category

AR?2 (switching range less than alignment range)

In the case of multi-channel equipment of the category AR2 with switching
range less than the alignment range, three samples of the equipment shall be tested.

Tests shall be carried out on a total of five channels.

The centre frequency of the switching range of one sample shall be within
100 kHz of the centre frequency of the alignment range. The frequency of the
upper channel shall be within 100 kHz of the highest frequency of the switching
range and the frequency of the lower channel shall be within 100 kHz of the lowest
frequency of the switching range.

Full tests shall be carried out on the centre channel and limited tests on the
upper and lower channel.

The frequency of one of the channels of the second sample shall be within
100 kHz of the highest frequency of the alignment range.

Full tests shall be carried out on this channel.

The frequency of one of the channels of the third sample shall be within
100 kHz of the lowest frequency of the alignment range.

Full tests shall be carried out on this channel.
4.1.11 Testing of multi-channel equipment (more than two channels) of category
AR2 (switching range equals the alignment range)

In the case of multi-channel equipment of the category AR2 with switching
range equal to the alignment range, one sample of the equipment shall be tested.

The centre frequency of the switching range of the sample shall correspond to
the centre frequency of the alignment range.

Full tests shall be carried out on a frequency within 100 kHz of the centre
frequency of the switching range and within 100 kHz of the lowest and also within
100 kHz of the highest frequency of the switching range.

4.2 Test conditions, power sources and ambient temperatures

4.2.1 Normal and extreme test conditions

Measurements shall be made under normal test conditions, and also, where
stated, under extreme test conditions.
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4.2.2 Test power source

During measurements, 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 clauses 4.2.3.2 and 4.2.4.2. 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 shall 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 < 1% relative to the voltage at the beginning of each test. The value of this
tolerance is critical to power measurements, using a smaller tolerance will provide
better measurement uncertainty values.
4.2.3 Normal test conditions
4.2.3.1 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 these conditions, a note to
this effect, stating the ambient temperature and relative humidity during the tests,
shall be added to test reports.
4.2.3.2 Normal test power source
4.2.3.2.1 Mains voltage

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 Hz and 51 Hz.

4.2.3.2.2 Regulated lead-acid battery power sources used on vehicles

When the radio equipment is intended for operation from the usual types of
regulated lead-acid battery power source used on vehicles, the normal test voltage
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shall be 1.1 times the nominal voltage of the battery. For nominal voltages of 6 V
and 12 V, these are 6.6 V and 13.2 V respectively.

4.2.3.2.3 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.
4.2.4 Extreme test conditions
4.2.4.1 Extreme temperatures

For tests at extreme temperatures, measurements shall be made in accordance
with the procedures specified in clause 4.2.5, at the upper and lower temperatures
of the following range: -20°C to +55°C.

For the purpose of clause 5.1.1 a) an additional extreme temperature range of
0°C to +30°C shall be used.

Test reports shall state the temperature range used.
4.2.4.2 Extreme test source voltages
4.2.4.2.1 Mains voltage
The extreme test voltage for equipment to be connected to an ac mains source
shall be the nominal mains voltage +10%.
4.2.4.2.2 Regulated lead-acid battery power sources used on vehicles

When the equipment is intended for operation from the usual types of
regulated lead-acid battery power sources used on vehicles the extreme test
voltages shall be 1.3 and 0.9 times the nominal voltage of the battery. For a
nominal voltage of 6 V, these are 7.8 V and 5.4 V respectively and for a nominal
voltage of 12 V, these are 15.6 V and 10.8 V respectively.

4.2.4.2.3 Power sources using other types of batteries

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

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

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

No upper extreme test voltages apply.

In the case where no upper extreme test voltage above the nominal voltage is
applicable, the corresponding four extreme test conditions are:
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- Vmin/Tmin’ Vmin /Tmax
-(V vV
4.2.4.2.4 Other power sources

max = nominal)/T . . (V. =nominal)/T,

For equipment using other power sources, or capable of being operated from a
variety of power sources, the extreme test voltages shall be, as appropriate, either
those selected by the manufacturer or those agreed between the equipment
manufacturer and the testing laboratory. They shall be recorded in test reports.

4.2.5 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.

In the case of equipment containing temperature stabilization circuits designed
to operate continuously, the temperature stabilization circuits may be switched on
for 15 minutes after thermal balance has been obtained, and the equipment shall
then meet the specified requirements. For such equipment the manufacturer shall
provide for the power source circuit feeding the crystal oven to be independent of
the power source to the rest of the equipment.

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.

4.2.5.1 Procedure for equipment designed for continuous operation

If the manufacturer states that the equipment is designed for continuous
operation, the test procedure shall be as follows.

Before tests at the upper extreme temperature the equipment shall be placed in
the test chamber and left until thermal balance is attained. The equipment shall
then be switched on in the transmit conditions for a period of half an hour after
which the equipment shall meet the specified requirements.

For tests at the lower extreme temperature the equipment shall be left in the
test chamber until thermal balance is attained, then switched to the standby or
receive condition for a period of one minute after which the equipment shall meet
the specified requirements.
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4.2.5.2 Procedure for equipment designed for intermittent operation
If the manufacturer states that the equipment is designed for intermittent

operation, the test procedure shall be as follows.

Before tests at the upper extreme 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 extreme temperature 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 Test modulation

The test modulation signals are baseband signals that modulate a carrier or
signal generator. They are dependent upon the type of equipment under test and
also the measurement to be performed.

Test modulating signals are:

- A-M1: a 1000 Hz tone at a level which produces a deviation of 12% of the
channel separation;

- A-M2: a 1250 Hz tone at a level which produces a deviation of 12% of the
channel separation;

- A-M3: a 400 Hz tone at a level which produces a deviation of 12% of the
channel separation. This signal is used as an unwanted signal.
4.3.2 Artificial antenna

Tests on the transmitter requiring the use of the test fixture shall be carried out
with a substantially non-reactive non-radiating load of 50 Q connected to the test
fixture terminal.
4.3.3 Test sites and general arrangements for radiated measurements

For guidance on radiation test sites see annex A. Detailed descriptions of the
radiated measurement arrangements are included in this annex.
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4.3 .4 Transmitter automatic shut-off facility

If the equipment is fitted with an automatic transmitter shut-off facility it shall
be made inoperative for the duration of the measurements, unless it has to be left
operative to protect the equipment. If the shut off facility is left operative the status
of the equipment shall be indicated.

4.3.5 Arrangement for test signals at the input of the transmitter
For the purpose of the present document, the transmitter audio frequency

modulation signal shall be applied to the microphone input terminals with the
internal microphone disconnected, unless otherwise stated.

4.3.6 Arrangements for test signals at the input of the receiver via a test fixture or a
test antenna
Sources of test signals for application to the receiver via a test fixture (clause

A.6), a stripline (clause A.1.3) or a test antenna (clause A.4) shall be connected in
such a way that the impedance presented to the test fixture, the stripline or the test

antenna is 50 Q. This requirement shall be met irrespective whether one or more
signals using a combining network are applied to the receiver simultaneously.

The levels of the test signals shall be expressed in terms of the emf at the
output of the source prior to connection to the receiver input connector.

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

4.3.7 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 measurements.
4.3.8 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, clause 4.3.1, the audio output 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.

4.4 Interpretation of the measurement results

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

a) The measured value related to the corresponding limit shall be used to
decide whether an equipment meets the requirements for that parameter of the
present document;
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b) The measurement uncertainty for each measurement of each measurement
shall be included in the test report;

c) The recorded value of the measurement uncertainty shall be, for each
measurement, equal to or lower than the figures in clause 6 (table of measurement
uncertainty).

5. Technical requirements

5.1 Transmitter parameter

5.1.1 Frequency error
5.1.1.1 Definition

The frequency error of the transmitter is the difference between the measured
carrier frequency in the absence of modulation and the nominal frequency of the
transmitter.

5.1.1.2 Limit
The frequency error shall not exceed the values given in table 1 under normal,

extreme or any intermediate set of conditions.

For practical reasons the measurements will be performed only under normal and
extreme test conditions as stated in clause 5.1.1.3.

Table 1: Frequency error

Frequency error limit (kHz)
Channel

soparation | bolow | 4TMHz | LT domiz | soomn

z z
(kHz) 47 MHz to 137 MHz
to 300 MHz to 500 MHz to 1000 MHz

25 +0.60 +1.35 +2.00 +2.00 +2.50

(note)
12.5 +0.60 +1.00 +1.50 +1.50 No value
(note) specified

Note: For handportable stations having integral power supplies, the figures given in the table only
apply to the limited temperature range 0°C to +30°C. However for the full extreme temperature
conditions (clause 4.2.4.1) exceeding the limited temperature range above, the following frequency

error limits apply:
+2.50 kHz between 300 MHz and 500 MHz;
+3.00 kHz between 500 MHz and 1000 MHz.

5.1.1.3 Method of measurement

- Measurement arrangement: see figure 1
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Transmitter Frequency

under test Avrtificial antenna > meter

Test fixture

Figure 1: Measurement arrangement

- The measurement procedure shall be as follows:

The equipment shall be placed in a test fixture (clause A.6) connected to the
artificial antenna (clause 4.3.2). The carrier frequency shall be measured in the
absence of modulation. The measurement shall be made under normal test
conditions (clause 4.2.3) and repeated under extreme test conditions (clauses
4.2.4.1 and 4.2.4.2 applied simultaneously).

5.1.2 Effective radiated power

Administrations may state the maximum value for the maximum effective
radiated power of transmitters; this could be a condition for issuing the licence.

If the equipment is designed to operate with different carrier powers, the rated
maximum effective radiated power for each level or range of levels shall be
declared by the manufacturer. The power adjustment control shall not be accessible
to the user.

The requirements of the present document shall be met for all power levels at
which the transmitter is intended to operate. For practical reasons measurements
shall be performed only at the lowest and the highest power level at which the
transmitter is intended to operate.

5.1.2.1 Definition

For the purpose of this measurement, the maximum effective radiated power
is defined as the effective radiated power in the direction of maximum field
strength under specific conditions of measurement, in the absence of modulation.

The rated maximum effective radiated power is the maximum effective radiated
power declared by the manufacturer.

The average effective radiated power is defined as the average of the effective
radiated power measured in 8 directions.

The rated average effective radiated power shall also be declared by the
manufacturer.

5.1.2.2 Limit

The maximum effective radiated power under normal test conditions shall be
within d; from the rated maximum effective radiated power.
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The average effective radiated power under normal test conditions shall also
be within d; from the rated average effective radiated power.

The allowance for the characteristics of the equipment (1.5 dB) shall be
combined with the actual measurement uncertainty in order to provide d;, as
follows:

d>=d *+d>*
where uncertainty:

d, is the actual measurement uncertainty;

d. is the allowance for the equipment (+1.5 dB);
d,is the final difference;
All values shall be expressed in linear terms.

The variation of power due to the change of temperature and voltage for the
measurements under extreme test conditions shall not exceed +2 dB or -3 dB (the
measurements shall be performed using the test fixture).

In all cases the actual measurement uncertainty shall comply with clause 6.
Furthermore the maximum effective radiated power shall not exceed the maximum
value allowed by the administrations.

Example of the calculation of d;:

d, = 6 dB (value acceptable, as indicated in the table of maximum
uncertainties);

= 3.98 1n linear terms;

d, = 1.5 dB (fixed value for all equipment fulfilling the requirements of
the present document);

= 1.41 1n linear terms;
d?=[3.981*+ [1.41]%
therefore d; = 4.22 in linear terms, or 6.25 dB.

This calculation shows that in this case d;is in excess of 0.25 dB compared to
d ., the actual measurement uncertainty (6 dB).

5.1.2.3 Method of measurement

The measurements shall be made under normal test conditions, clause 4.2.3,
and extreme test conditions, clauses 4.2.4.1 and 4.2.4.2 applied simultaneously.

5.1.2.3.1 Maximum effective radiated power under normal test conditions

- Measurement arrangement: see figure 2
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Test site

1 - Transmitter under test
2 - Test antenna
3 - Spectrum analyser or selective voltmeter (test receiver)

Figure 2: Measurement arrangement

- The measurement procedure shall be as follows:

a) A test site, which fulfils the requirements for the specified frequency range
of this measurement, shall be used. The test antenna shall be oriented initially for
vertical polarization unless otherwise stated.

The transmitter under test shall be placed on the support in its standard
position (clause A.2) and switched on without modulation.

b) The spectrum analyser or selective voltmeter shall be tuned to the
transmitter carrier frequency. The test antenna shall be raised or lowered through
the specified height range until the maximum signal level is detected on the
spectrum analyser or selective voltmeter.

c) The transmitter shall be rotated through 360° around a vertical axis in order
to find the direction of the maximum signal.

d) The test antenna shall be raised or lowered again through the specified
height range until a new maximum is obtained. This level shall be recorded. (This
maximum may be a lower value than the value obtainable at heights outside the
specified limits).

The test antenna may not need to be raised or lowered if the measurement is
carried out on a test site according to clause A.1.2.

e) Using the measurement arrangement of figure 3 the substitution antenna,
shall replace the transmitter antenna in the same position and in vertical
polarization. The frequency of the signal generator shall be adjusted to the
transmitter carrier frequency. The test antenna shall be raised or lowered as
necessary to ensure that the maximum signal is still received.
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The test antenna need not be raised or lowered if the measurement is carried
out on a test site according to clause A.1.2.

The input signal to the substitution antenna shall be adjusted in level until an
equal or a known related level to that detected from the transmitter is obtained in
the test receiver.

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

the signal generator and the substitution antenna.
Test site

1 4

1 - Signal generator

2 - Substitution antenna

3 - Test antenna

4 - Spectrum analyser or selective voltmeter (test receiver)

Figure 3: Measurement arrangement

f) Steps b) to e) above shall be repeated with the test antenna and the substitution
antenna oriented in horizontal polarization.

5.1.2.3.2 Average effective radiated power under normal test conditions
- Measurement arrangement: see figures 2 and 3.
- The measurement procedure shall be as follows:

a) The procedures in steps b) to f) shall be repeated, except that in step c¢) the
transmitter shall be rotated through 8 positions, 45" apart, starting at the position
corresponding to the measured maximum effective radiated power.

b) The average effective radiated power corresponding to the eight measured
values is given by:
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2P,

Power radiated average =

where P_is the power corresponding to each of the eight positions.

5.1.2.3.3 Method of measurements of maximum and average effective radiated
power under extreme test conditions

- Measurement arrangement: see figure 4.

Transmitter RF.

under test Test load | power meter

Test fixture

Figure 4: Measurement arrangement

- The measurement procedure shall be as follows:

a) The measurement specified in clauses 5.1.2.3.1 and 5.1.2.3.2 shall also be
performed under extreme test conditions. Due to the impossibility of repeating the
measurement on a test site under extreme temperature conditions, a relative
measurement is performed, using the test fixture (clause A.6) and the measurement
arrangement of figure 4.

b) The power delivered to the test load is measured under normal test
conditions (clause 4.2.3) and extreme test conditions (clauses 4.2.4.1 and 4.2.4.2
applied simultaneously), and the difference in dB is noted. This difference is
algebraically added to the average effective radiated power under normal test
conditions, in order to obtain the average effective radiated power under extreme
test conditions.

¢) A similar calculation will provide the maximum effective radiated power.
d) Additional uncertainties can occur under extreme test conditions due to the
calibration of the test fixture.
5.1.3 Frequency deviation

The 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.

5.1.3.1 Maximum permissible frequency deviation
5.1.3.1.1 Definition
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The maximum permissible frequency deviation is the maximum value of
frequency deviation stated for the relevant channel separation.

5.1.3.1.2 Limit

The maximum permissible frequency deviation for modulation frequencies
from the lowest frequency transmitted (f;) by the equipment (as declared by the
manufacturer) up to (f,) shall be as given in table 2.

Table 2: Frequency deviation

Maximum Permissible Frequency Deviation

Channel separation in kHz
P (MPFD) in kHz

12.5 +2.5
25 +5.0
y
MPFD
A
30% -
MPFD LW
y
~74
I .
f4 fo 6 kHz fes
— Frequency deviation Audio frequency ———
Abbreviations:

- f,: lowest appropriate frequency;
- f,: 3.0 kHz (for 25 kHz channel separation); or
2.55 kHz (for 12.5 kHz channel separation);
- MPFD: maximum permissible frequency deviation between f, and f,, clause 5.1.3.1.2;
- A: measured frequency deviation at f,;
- f: frequency equal to channel separation.

Figure 5: Template showing the MPFD versus modulation frequencies
5.1.3.1.3 Method of measurement
- Measurement arrangement: see figure 6.
- The measurement procedure shall be as follows:

The transmitter shall be placed in the test fixture (clause A.6) connected to the
test load. The frequency deviation shall be measured by means of a deviation meter
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capable of measuring the maximum permissible frequency deviation, including that
due to any harmonics and intermodulation products, which may be produced in the
transmitter. The deviation meter bandwidth must be suitable to accommodate the
highest modulating frequency and to achieve the required dynamic range.

Transmitter

Artificial antenna »| Deviation
under test

meter

y

Test fixture

Modulating
signal generator

Figure 6: Measurement arrangement

5.1.3.1.4 Analogue signals within the audio bandwidth

a) The modulation frequency shall be varied between the lowest frequency
considered to be appropriate and f, (see note). The level of this test signal shall be
20 dB above the level corresponding to a deviation at 1000 Hz of 12% of the
channel separation.

b) The maximum (positive or negative) frequency deviation shall be recorded.

Note: f, is equal to 3 kHz, for transmitters intended for 25 kHz channel
separation, or to 2.55 kHz for transmitters intended for 12.5 kHz channel
separations.

5.1.3.1.5 Analogue signals above the audio bandwidth

a) The modulation frequency shall be varied between f, (see above note) and a
frequency equal to the channel separation for which the equipment is intended. The
level of this signal shall correspond to a deviation at 1000 Hz of 12% of the
channel separation.

b) The maximum (positive or negative) frequency deviation shall be recorded.

5.1.4 Adjacent channel power
5.1.4.1 Definition

The adjacent channel power is that part of the total power output of a
transmitter under defined conditions of modulation, which falls within a specified
passband centred on the nominal frequency of either of the adjacent channels. This
power is the sum of the mean power produced by the modulation, hum and noise of
the transmitter.
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It is specified either as the ratio expressed in decibels of the carrier power to
the adjacent channel power or as an absolute value.

5.1.4.2 Limit
For channel separations of 25 kHz, the adjacent channel power shall not
exceed a value of 70.0 dB below the carrier power of the transmitter without the

need to be below 0.20 uW. For channel separations of 12.5 kHz, the adjacent
channel power shall not exceed a value of 60.0 dB below the transmitter carrier

power without the need to be below 0.20 uW.
5.1.4.3 Method of measurement
- Measurement arrangement: see figure 7.

The adjacent channel power may be measured with a power measuring
receiver, which conforms to the requirements given in annex B.

Transmitter
under test

Artificial antenna »| Power measuring
receiver

Y

Test fixture

Modulating
signal generator

Figure 7: Measurement arrangement

- The measurement procedure shall be as follows:

a) The transmitter under test shall be placed in the test fixture (clause A.6)
connected via the artificial antenna (clause 4.3.2) to a power measuring receiver
calibrated to measure rms power level. The level at the receiver input shall be
within its allowed limit. The transmitter shall be operated at the maximum
operational carrier power level.

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

c¢) The tuning of the power measuring receiver shall be adjusted away from the
carrier so that its -6 dB response nearest to the transmitter carrier frequency is
located at a displacement from the nominal frequency of the carrier as given in the
following table.
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The same result may be obtained by tuning the power measuring receiver
(point D2 in the drawing of the power measuring filter shape) to the nominal
frequency of the adjacent channel, if it has been suitably calibrated.

Table 3: Frequency displacement

Channel separation (kHz) Displacement (kHz)
12.5 8.25
25 17

d) The transmitter shall be modulated with a 1250 Hz tone at a level which is
20 dB higher than that required to produce normal deviation.

e) The power measuring receiver variable attenuator shall be adjusted to
obtain the same meter reading as in step b) or a known relation to it. This value
shall be noted.

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

Alternatively the absolute value of the adjacent channel power may be
calculated from the above ratio and the transmitter carrier power.

For each adjacent channel, the adjacent channel power shall be recorded.

g) Steps c) to f) shall be repeated with the power measuring receiver tuned to
the other side of the carrier.

h) The adjacent channel power of the equipment under test shall be expressed
as the higher of the two values recorded in step f) for the upper and lower channels
nearest to the channel considered.

5.1.5 Spurious emissions
5.1.5.1 Definition

Spurious emissions are emissions at frequencies, other than those of the
carrier and sidebands associated with normal modulation, radiated by the antenna
and by the cabinet of the transmitter.

They are specified as the radiated power of any discrete signal.
5.1.5.2 Limit

The power of any spurious emission shall not exceed the values given in table 4.

Table 4: Radiated emissions

Frequency range ‘ 30 MHz to 1 GHz ‘ above 1 GHz to 12.75 GHz ‘
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Tx operating 0.25 uW (-36.0 dBm) 1.00uW (-30.0 dBm)
Tx standby 2.0 nW (-57 dBm) 20.0 nW (-47.0 dBm)

5.1.5.3 Method of measurement

- Measurement arrangement: see figure 8.

Test site

1 - Transmitter under test

2 - Test antenna

3 - High 'Q’" (notch) or high pass filter

4 - Spectrum analyser or selective voltmeter (test receiver)

Figure 8: Measurement arrangement

- The measurement procedure shall be as follows:

a) A test site, which fulfils the requirements of the specified frequency range
of this measurement, shall be used.

The test antenna shall be oriented initially for vertical polarization and
connected to a spectrum analyser or a selective voltmeter, through a suitable filter
to avoid overloading of the spectrum analyser or selective voltmeter.

The bandwidth of the spectrum analyser or selective voltmeter shall be
between 10 kHz and 100 kHz, set to a suitable value to correctly perform the
measurement.

- For the measurement of spurious emissions below the second harmonic of
the carrier frequency the filter used shall be a high ‘Q’ (notch) filter centred on the
transmitter carrier frequency and attenuating this signal by at least 30 dB.

- For the measurement of spurious emissions at and above the second
harmonic of the carrier frequency the filter used shall be a high pass filter with a
stop band rejection exceeding 40 dB. The cut-off frequency of the high pass filter
shall be approximately 1.5 times the transmitter carrier frequency.
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- The transmitter under test shall be placed on the support in its standard
position (clause A.2) and shall be switched on without modulation.

b) The radiation of any spurious emission shall be detected by the test antenna
and spectrum analyser or selective voltmeter over the frequency range 30 MHz to
4 GHz, except for the channel on which the transmitter is intended to operate and
its adjacent channels. In addition, for equipment operating on frequencies above
470 MHz, measurements shall be repeated over the frequency range 4 GHz to
12.75 GHz. The frequency of each spurious emission detected shall be recorded. If
the test site is disturbed by interference coming from outside, this qualitative search
may be performed in a screened room, with a reduced distance between the
transmitter and the test antenna.

c) At each frequency at which an emission has been detected, the spectrum
analyser or selective voltmeter shall be tuned and the test antenna shall be raised or
lowered through the specified height range until the maximum signal level is
detected on the spectrum analyser or selective voltmeter.

d) The transmitter shall be rotated through 360° about a vertical axis, until a
higher maximum signal is received.

e) The test antenna shall be raised or lowered again through the specified
height range until a new maximum is obtained. This level shall be recorded.

- The test antenna may not need to be raised or lowered if the measurement is

carried out on a test site according to clause A.1.2.
Test site

1 4

1 - Signal generator

2 - Substitution antenna

3 - Test antenna

4 - Spectrum analyser or selective voltmeter (test receiver)

Figure 9: Measurement arrangement
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f) Using the measurement arrangement of figure 9, the substitution antenna
shall replace the transmitter antenna in the same position and in vertical
polarization. It shall be connected to the signal generator.

g) At each frequency at which an emission has been detected, the signal
generator, substitution antenna and spectrum analyser or selective voltmeter shall
be correspondingly tuned. The test antenna shall be raised or lowered through the
specified height range until the maximum signal level is detected on the spectrum
analyser or selective voltmeter.

- The test antenna may not need to be raised or lowered if the measurement is
carried out on a test site according to clause A.1.2.

- The level of the signal generator giving the same signal level on the
spectrum analyser or selective voltmeter as in item €) above shall be recorded. This
value, after corrections due to the gain of the substitution antenna and the cable
loss between the signal generator and the substitution antenna, is the radiated
spurious emission at this frequency.

- The resolution bandwidth of the measuring instrument shall be the smallest
bandwidth available which is greater than the spectral width of the spurious
component being measured. This shall be considered to be achieved when the next
highest bandwidth causes less than 1 dB increase in amplitude. The conditions used
in the measurement shall be recorded in test reports.

h) Steps c) to g) above shall be repeated with the test antenna oriented in
horizontal polarization.

1) Steps c¢) to h) above shall be repeated with the transmitter in stand-by
condition if this option is available.

5.1.6 Transient frequency behaviour of the transmitter

5.1.6.1 Definitions

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

- t.,: according to the method of measurement described in clause 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 full output power
(-30 dBc).

- t;: period of time starting at to and finishing according to table 5, clause
5.1.6.2

- t,: period of time starting at the end of t, and finishing according to table 5.

-t switch-off instant defined by the condition when the output power falls
below 0.1% of the full output power (-30 dBc).

- t;: period of time that finishing at t; and starting according to table 5.
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5.1.6.2 Limit

The transient periods are given in table 5. A graph of these transient periods
for the case of equipment operating in the frequency range above 300 MHz to
500 MHz are shown in figure 11.

Table 5: Transient periods

above above
Frequency range | 30 MHzto 300 MHz | ) 1117 to0 500 MHz | 500 MHz to 1000 MHz
t, (ms) 5.0 10.0 20.0
t, (ms) 20.0 25.0 50.0
t, (ms) 5.0 10.0 10.0

During the periods t, and t, the frequency difference shall not exceed the value
of one 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 with a transmitter maximum rated
effective radiated power of less than 5 W, the frequency deviation during t, and t,
may be greater than the value of one channel separation. The corresponding plot of
frequency versus time during t, and t, shall be recorded in test reports.

5.1.6.3 Method of measurement

4

__Transmitter 50 Q power 5

. | attenuator E (ad)

Test fixture @ Test
2 discriminator | (fd) >
:E Storage

Signal £ oscilloscope
generator O

Figure 10: Measurement arrangement

- The measurement procedure shall be as follows:

The transmitter shall be placed in the test fixture (clause A.6) and the
measurement arrangement shown in figure 10 shall be used.

Two signals shall be connected to the test discriminator (annex D) via a
combining network, clause 4.3.6.

The transmitter output from the test fixture shall be connected to a 50 Q
power attenuator.

The output of the power attenuator shall be connected to the test discriminator
via one input of the combining network.
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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 * the value of the relevant channel separation.

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

The amplitude difference (ad) and the frequency difference (fd) output of the
test discriminator shall be connected to a storage oscilloscope.

The storage oscilloscope shall be set to display the channel corresponding to

the (fd) input up to £1 channel frequency difference, corresponding to the relevant
channel separation, from the nominal frequency.

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

The display will show the 1 kHz test signal continuously.

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

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

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

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

The periods of time t, and t, as defined in table 5, clause 5.1.6.2, 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 clause 5.1.6.2.

The frequency difference, after the end of t,, shall be within the limit of the
frequency error, clause 5.1.1.2.

The result shall be recorded as frequency difference versus time.

The transmitter shall remain switched on.
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separation
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separation
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frequency
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Switch off condition ts, tys
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Figure 11: Storage oscilloscope view t,, t, and t;

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

The moment when the 1 kHz test signal starts to rise is considered to provide t

The period of time t, as defined in table 5, clause 5.1.6.2, shall be used to
define the appropriate template.

During the period of time t; the frequency difference shall not exceed the
values given in clause 5.1.6.2.

Before the start of t, the frequency difference shall be within the limit of the
frequency error, clause 5.1.1.2.

The result shall be recorded as frequency difference versus time.

Figure 11 represents the storage oscilloscope view t,, t, and t, for the case of
equipment operating in the frequency range 300 MHz to 500 MHz.

If the display of the oscilloscope shows a large impulse immediately after the
end of the calibration signal, there is a risk that this signal may be caused by the
phase shift between the calibration signal and the transmitter.

To identify the source of the impulse, the following method can be used.

The impulse can be evaluated by repeating the test, e.g. for three times.

If the impulse remains constant in amplitude and exceeds the limit then the
transmitter fails to meet the test.

If the impulse changes amplitude it is a phase shift occurring from the method
of testing and this impulse shall be disregarded in the assessment of the test results.

5.2 Receiver parameter

5.2.1 Average usable sensitivity (field strength, speech)
5.2.1.1 Definition

The average usable sensitivity (speech) expressed as field strength is the
average field strength, expressed in dBuV/m, produced by a carrier at the nominal
frequency of the receiver, modulated with the normal test signal (see clause 4.3.1)
which will, without interference, produce after demodulation a SINAD ratio of
20 dB measured through a psophometric weighting network. The average is
calculated from 8 measurements of field strength when the receiver is rotated in 45°
increments starting at a particular orientation.

Note: The average usable sensitivity mostly differs only by a small amount
from the maximum usable sensitivity to be found in a particular direction. This is
due to the properties of the averaging process as used in the formula in clause
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5.2.1.3g). For instance, an error not exceeding 1.2 dB can be found if the
sensitivity is equal in seven directions and is extremely bad in the eighth direction.
For the same reason the starting direction (or angle) can be selected randomly.

5.2.1.2 Limit

For the average usable sensitivity limits, four categories of equipment are
defined as follows:

Category A: equipment having an integral antenna fully within the case.

Category B: equipment having an extractable or fixed integral antenna, with
an antenna length not exceeding 20 cm external to the case.

Category C: equipment having an extractable or fixed integral antenna, with
an antenna length exceeding 20 cm external to the case.

Category D: equipment not covered by category A, B or C.

Under normal test conditions, the average usable sensitivity shall not exceed
the following field strength values.

Table 6a: Sensitivity limits for Categories A and D

Average usable sensitivity

F MH
requency band (MHz) in dB relative to 1 pV/m

30 to 400 30.0
> 400 to 750 31.5
> 750 to 1000 33.0

Table 6b: Sensitivity limits for Category B

Frequency band (MHz) Average usable sensitivity
in dB relative to 1 pV/m
30to 130 21.0
> 130 to 300 22.5
> 300 to 440 24.5
> 440 to 600 26.5
> 600 to 800 28.5
> 800 to 1000 31.5

Category C
At frequencies greater than 375 MHz the limits shall be as specified in table 6b.

In the case of frequencies less than or equal to 375 MHz a correction factor K
shall be subtracted from the specified field strengths in table 6b.
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- K =20log,,[(1 + 20)/40]
where | is the external part of the antenna in cm.

This correction only applies if the antenna length external to the case is less
than (15000/f,, - 20) in cm, where f,1s the frequency in MHz.

For all categories of equipment, add 6 dB to the limit under normal test
conditions to obtain the limit under extreme test conditions.
5.2.1.3 Method of measurement under normal test conditions

Arrangements shall be made to couple the equipment under test to the SINAD
meter by a method which does not affect the radiated field (clause A.3).

A test site which fulfils the requirements for the specified frequency range of
this measurement shall be used. The test antenna shall be orientated for vertical
polarization or for the polarization in which the equipment under test is intended to
operate.

- Measurement arrangement: see figure 12
Test site

1 - SINAD meter and psophometric weighting network
2 - AF load/acoustic coupler

3 - Receiver under test

4 - Test antenna

5 - Signal generator

Figure 12: Measurement arrangement

The receiver under test shall be placed on the support in its standard position
(clause A.2) in a random orientation. A distortion factor meter incorporating a
1000 Hz band-stop filter (or a SINAD meter) shall be connected to the receiver
output terminals via a psophometric filter and an audio frequency load or by an
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acoustic coupler (see clause A.3.1) in order to avoid disturbing the electromagnetic
field in the vicinity of the equipment.

- The measurement procedure shall be as follows:
a) A signal generator shall be connected to the test antenna:

- The signal generator shall be at the nominal frequency of the receiver and
shall be modulated by the normal test modulation A-M1 (see clause 4.3.1).

b) Where possible, the receiver volume control shall be adjusted to give at
least 50% of the rated output power, clause 4.3.8, 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 SINAD ratio shall be monitored.

c) The level of the signal generator shall be adjusted until a psophometrically
weighted SINAD ratio (or its acoustic equivalent) of 20 dB is obtained.

d) The test antenna shall be raised or lowered through the specified height
range to find the best psophometrically weighted SINAD ratio (or its acoustic
equivalent).

e) The level of the signal generator shall be re-adjusted until a SINAD ratio of
20 dB is obtained.

f) The minimum signal generator level from step d) shall be noted.

g) Steps ¢) to ) shall be repeated for the remaining seven positions 45° apart
of the receiver and the corresponding values of the signal generator output which
produces the psophometrically weighted SINAD ratio of 20 dB again (or its

acoustic equivalent) shall be determined and noted.

h) Using the relationship in clause A.1.1.2 (substitution method), calculate
and record the eight field strengths X, (i = 1,..., 8) in uV/m corresponding to the
levels of the signal generator noted above.

1) The average usable sensitivity expressed as field strength E__. (dBmV/m) is

mean

given by:

- Where X, represents each of the eight field strengths calculated in step h).
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k) The reference direction is defined as the direction at which the maximum
sensitivity (i.e. corresponding to the minimum field strength recorded during the
measurement) occurred in the eight position measurement:

- The corresponding direction, height (where applicable) and this reference
field strength value shall be recorded.

5.2.1.4 Method of measurement under extreme test conditions

Using the test fixture in the measurement arrangement of figure 13, the
measurement of the average usable sensitivity shall also be performed under
extreme test conditions.

- Measurement arrangement: see figure 13.

Signal Receiver AF load/ Psophometric

generator under test acoustic coupler ~| weighting network
and SINAD meter

Test fixture

Figure 13: Measurement arrangement

The test signal input level providing a psophometrically weighted SINAD ratio
of 20 dB (or its acoustic equivalent) shall be determined under extreme and under
normal test conditions and the difference in dB shall be calculated. This difference
shall be added to the average usable sensitivity to radiated fields expressed in
dBuV/m, as calculated in clause 5.2.1.3 step 1), under normal test conditions, to
obtain the sensitivity under extreme test conditions.
5.2.1.5 Reference for degradation measurements
5.2.1.5.1 Definition

Degradation measurements are those measurements which are made on the
receiver to establish the degradation of the performance of the receiver due to the
presence of (an) unwanted (interfering) signal(s). For such measurements, the level
of the wanted signal shall be adjusted to the level of the limit of the average usable
sensitivity.

Degradation measurements are in two categories:

a) Those carried out on a test site (see clauses 5.2.4 (spurious response
rejection), 5.2.6 (blocking or desensitization), and A.1);

b) Those carried out using a test fixture (see clauses 5.2.2 (co-channel
rejection), 5.2.3 (adjacent channel selectivity), 5.2.5 (intermodulation response
rejection) and A.6.

The test fixture is only used for those tests where the difference in frequency
between the wanted and the unwanted test signals is very small in relation to the
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actual frequency, so that the coupling loss is the same for the wanted and unwanted
test signals fed into the test fixture.

5.2.1.5.2 Procedures for measurements using the test fixture

The test fixture is coupled to the signal generators via a combining network to
provide the wanted and unwanted test input signals to the receiver in the test
fixture. It i1s necessary therefore to establish the output level of the wanted test
signal from the signal generator that results in a signal at the receiver (in the test
fixture), which corresponds with the average usable sensitivity (radiated) as
specified in clause 5.2.1.2.

This test output level from the signal generator for the wanted test signal is
then used for all the receiver measurements using the test fixture.

The method for determining the test output level from the signal generator is
as follows:

a) The actual average usable sensitivity of the receiver is measured in
accordance with clause 5.2.1.3 1) and expressed as a field strength;

b) The difference between the limit of the average usable sensitivity specified
in clause 5.2.1.2 and this actual average usable sensitivity, expressed in dB, is
noted;

¢) The receiver is then mounted in the test fixture;

- The signal generator providing the wanted input signal is coupled to the test
fixture via a combining network. All other input ports of the combining network
are terminated in 50 Q loads;

- The output from the signal generator with normal test modulation A-M1 (see
clause 4.3.1) is adjusted so that a SINAD ratio of 20 dB is obtained (with a
psophometric filter). This output level is then increased by an amount
corresponding to the difference expressed in dB calculated in clause 5.2.1.5.2 b);

- The output level of the signal generator is defined as being the level
equivalent to the limit of the average usable sensitivity, for the category of
equipment used, expressed as a field strength (see clause 5.2.1.2).
5.2.1.5.3 Procedures for measurements using the test site

When measurements are carried out on a test site, the wanted and unwanted
signals shall be calibrated in terms of dBuV/m at the location of the equipment
under test.
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For measurements according to clauses 5.2.4 (spurious response rejection),
5.2.6 (blocking or desensitization) and A.2, the height of the test antenna and the
direction (angle) of the equipment under test shall be that recorded in clause
5.2.1.3.1)) (reference direction).

5.2.2 Co-channel rejection
5.2.2.1 Definition

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

5.2.2.2 Limit

The value of the co-channel rejection ratio, expressed in dB, at any frequency
of the unwanted signal within the specified range, shall be between:

- 8.0 dB and 0 dB for channel separations of 25 kHz;
- 12.0 dB and 0 dB for a channel separation of 12.5 kHz.
5.2.2.3 Method of measurement

- Measurement arrangement: see figure 14.

Signal
generator A [ ]
Receiver Psoph i
. under test AF load/ - “sophometric
Combiner — ~| acoustic coupler weighting network
Test fixture and SINAD meter
Signal

generator B [—

Figure 14: Measurement arrangement

- The measurement procedure shall be as follows:
a) The receiver shall be placed in the test fixture (clause A.6).

Two signal generators A and B shall be connected to the test fixture via a
combining network.

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have normal test modulation A-M1 (see clause
4.3.1).

The unwanted signal, provided by signal generator B, shall be modulated with
signal A-M3 (see clause 4.3.1). Both input signals shall be at the nominal
frequency of the receiver under test.
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b) Initially, signal generator B (unwanted signal) shall be switched off
(maintaining its output impedance).

The level of the wanted signal from generator A shall be adjusted to a level
which is equivalent to the level of the limit of the average usable sensitivity, for the

category of equipment used, expressed as a field strength (clauses 5.2.1.2 and
5.2.1.5).

Where possible, the receiver volume control shall be adjusted to give at least
50% of the rated output power, clause 4.3.8, 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 unwanted signal from generator B shall then be switched on;

d) The level of signal generator B shall be adjusted so that the unwanted signal
causes:

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

- A reduction to 14 dB of the SINAD ratio at the receiver output (with a
psophometric filter), whether or not measured acoustically;

whichever occurs first.

e) The level of the unwanted signal shall be noted;

f) For each frequency of the unwanted signal, the co-channel rejection ratio
shall be expressed as the ratio, in dB, of the level of the unwanted signal to the level
of the wanted signal.

This ratio shall be recorded.

g) The measurement shall be repeated for displacements of the unwanted
signal of 6% and +12% of the channel separation;

h) The co-channel rejection of the equipment under test shall be expressed as
the lowest of the five values expressed in dB, recorded in step f).

The value of the co-channel rejection ratio, expressed in dB, is generally
negative (therefore, for example, -12 dB is lower than -8 dB).

5.2.3 Adjacent channel selectivity
5.2.3.1 Definition

The adjacent channel selectivity is a measure of the capability of the receiver
to receive a wanted modulated signal without exceeding a given degradation due to
the presence of an unwanted signal which differs in frequency from the wanted
signal by an amount equal to the adjacent channel separation for which the
equipment is intended.
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5.2.3.2 Limit

The adjacent channel selectivity of the equipment shall be such that under the
specified test conditions, the given degradation shall not be exceeded for levels of
the unwanted signal up to those given in table 7.

Table 7: Adjacent channel selectivity

Channel Adjacent channel selectivity limit (dBuV/m)
separation Unwanted frequencies < 68 MHz Unwanted frequencies > 68 MHz
(kHz) Normal test Extreme test Normal test Extreme test
conditions conditions conditions conditions
25 75 65 20 log,(f) + 38.3 20 log,(f) +28.3
12.5 65 55 20 log,,(f) + 28.3 20 log,,(f) + 18.3
Note: f is the carrier frequency in MHz

5.2.3.3 Method of measurement

- Measurement arrangement: see figure 15.

Signal
generator A [ ]
Receiver Psoph i
—> . under test AF load/ - “sophometric
.| Combiner —> | acoustic coupler weighting network
Test fixture and SINAD meter
Signal

generator B [—

Figure 15: Measurement arrangement

- The measurement procedure shall be as follows:
a) The receiver shall be placed in the test fixture (clause A.6).

Two signal generators A and B shall be connected to the test fixture via a
combining network.

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have normal test modulation A-M1 (see clause
4.3.1).

The unwanted signal, provided by signal generator B, shall be modulated with
signal A-M3 (see clause 4.3.1) and shall be at the frequency of the channel
immediately above that of the wanted signal.

b) Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance).
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The level of the wanted signal from generator A shall be adjusted to the level
which is equivalent to the level of the limit of the average usable sensitivity, for the
category of equipment used, expressed as a field strength (clauses 5.2.1.2 and 5.2.1.5).

Where possible, the receiver volume control shall be adjusted to give at least
50% of the rated output power, clause 4.3.8, 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 unwanted signal from signal generator B shall then be switched on;

d) The level of signal generator B shall be adjusted so that the unwanted signal
causes:

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

- A reduction to 14 dB of the SINAD ratio at the receiver output (with a
psophometric filter), whether or not measured acoustically;

whichever occurs first.

e) The level of the unwanted signal shall be noted;

f) For each adjacent channel, the selectivity shall be expressed as the ratio in
dB of level of the unwanted signal to the level of the wanted signal.

It shall then be converted back into field strengths of the unwanted signals at
the receiver location and expressed in dBuV/m.

This value shall be recorded.

g) The measurement shall be repeated with the unwanted signal at the
frequency of the channel below that of the wanted signal;

h) The adjacent channel selectivity of the equipment under test shall be
expressed as the lower of the two values calculated in step f) for the upper and
lower channels nearest to the receiving channel;

1) The measurement shall be repeated under extreme test conditions (clauses
4.2.4.1 and 4.2.4.2 applied simultaneously), with the level of the wanted signal
adjusted to a level which is equivalent to the level of the limit of the average usable
sensitivity (under extreme test conditions), for the category of equipment used,
expressed as a field strength (see clauses 5.2.1.2 and 5.2.1.5).

5.2.4 Spurious response rejection

Spurious responses may occur at all frequencies throughout the frequency
spectrum and the requirements of the present document shall be met for all
frequencies. However, for practical reasons the measurements shall be performed
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as specified in the present document. More specifically, this method of
measurement is not intended to capture all spurious responses but selects those that
have a high probability of being present. However, in a limited frequency range
close to the nominal frequency of the receiver, it has been considered impossible to
determine the probability of a spurious response and therefore a search shall be
performed over this limited frequency range. This method provides a high degree
of confidence that the equipment also meets the requirements at frequencies not
being measured.

5.2.4.1 Definition

The spurious response rejection is a measure of the capability of the receiver
to receive a wanted modulated signal without exceeding a given degradation due to
the presence of an unwanted modulated signal at any other frequency, at which a
response is obtained.

5.2.4.2 Limit

The spurious response rejection of the equipment shall be such that under the
specified test conditions, the given degradation shall not be exceeded for levels of
the unwanted signal up to:

- 75 dBuV/m for unwanted signal frequencies < 68 MHz;

- (20 log,, (f) + 38.3) dBuV/m for unwanted signal frequencies > 68 MHz;
where f is the frequency in MHz.
5.2.4.3 Introduction to the method of measurement

To determine the frequencies at which spurious responses can occur the
following calculations shall be made:

a) Calculation of the "limited frequency range":

- The limited frequency range is defined as the frequency of the local
oscillator signal (f; ) applied to the 1* mixer of the receiver plus or minus the sum
of the intermediate frequencies (fj,,...f;,) and a half the switching range (sr) of the
receiver, see clause 4.

Hence, the frequency f,of the limited frequency range is:
Zf ——<f <f, +Zf +—

b) Calculation of frequencies outside the limited frequency range:

- A calculation of the frequencies at which spurious responses can occur
outside the range determined in a) is made for the remainder of the frequency range
of interest, as appropriate, see clause 5.2.4.6 d);

110



TGN 68 - 232: 2005

- The frequencies outside the limited frequency range are equal to the
harmonics of the frequency of the local oscillator signal (f;,) applied to the 1*
mixer of the receiver plus or minus the Ist intermediate frequency (f;;) of the
receiver;

- Hence, the frequencies of these spurious responses are:

nf ot f;;

where n is an integer greater than or equal to 2.

The measurement of the first image response of the receiver shall initially be
made to verify the calculation of spurious response frequencies.

For the calculations a) and b) above, the manufacturer shall state the
frequency of the receiver, the frequency of the local oscillator signal (f, ;) applied

to the 1* mixer of the receiver, the intermediate frequencies (fj;, f;,, etc.), and the
switching range (sr) of the receiver.

5.2.2.4 Measurement arrangement

- Measurement arrangement: see figure 16.
Test site

1 - Psophometric weighting network and SINAD meter

2 - AF load/acoustic coupler

3 - Receiver under test

4 - Wide band test antenna

5 - Combining network (used only when one antenna is used)
6 - Signal generator A

7 - Signal generator B

8 - Test antenna for the wanted signal (see clause 5.2.4.4 ¢e))

Figure 16: Measurement arrangement
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- Measurement arrangements shall be as follows:

a) A test site corresponding to that for the measurement of the average usable
sensitivity shall be used (see clause 5.2.1);

b) The height of the wide band test antenna and the direction (angle) of the
equipment under test shall be positioned as indicated in clauses 5.2.1.3 and 5.2.1.5;

¢) During the course of the measurement it may be necessary to radiate high
powers in a broad frequency range, and care must be taken to avoid the signals
causing interference to existing services that may be operating in the
neighbourhood;

d) In the presence of a reflective ground plane the height of the wide band test
antenna has to be altered to optimize the reflections from the ground plane. This
cannot be done simultaneously for two different frequencies.

If vertical polarization is used, the ground floor reflection can be effectively
eliminated by the use of an appropriate monopole located directly on the ground
plane (rod antenna).

e) In case the wide band test antenna does not cover the necessary frequency
range, alternatively two different and sufficiently decoupled antennas may be used;

f) The equipment under test shall be placed on the support in its standard
position (see clause A.2) and in the reference direction as indicated in clauses
5.2.1.3 and 5.2.1.5.

5.2.4.5 Method of the search

The search shall be performed as follows, using the arrangement of clause
5.2.44.

a) Two signal generators A and B shall be connected to the wide band test
antenna via a combining network, where appropriate, or alternatively to two
different antennas in accordance with clause 5.2.4.4 e).

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have normal test modulation A-M1 (see clause
4.3.1).

The unwanted signal, provided by signal generator B, shall be modulated with
a frequency of 400 Hz at a level producing a deviation of +5 kHz.

b) Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance).

The level of the wanted signal from generator A shall be adjusted to the level
of the limit of the average usable sensitivity, for the category of equipment used,
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expressed as a field strength, and by using the calibration in the procedure of clause
5.2.1.5.3 (see clauses 5.2.1.2 and 5.2.1.5).

c¢) The unwanted signal from generator B shall then be switched on.

The level of signal generator B shall be adjusted to provide a field strength
which is at least 10 dB above the limit of the spurious response rejection (see
clause 5.2.4.2) measured at the receiver location, even when on some types of test
sites the level of the unwanted signal varies considerably with the frequency due to
ground reflections.

The frequency of the unwanted signal shall be varied in increments of 10 kHz
over the limited frequency range (see clause 5.2.4.3 a) and over the frequencies in
accordance with the calculations outside of this frequency range (see clause 5.2.4.3 b).

d) The SINAD ratio shall be monitored;

e) If the SINAD ratio is better than 20 dB then no spurious response effects
have been detected and the measurement shall be continued on the next increment
of frequency;

f) If the SINAD ratio is worse than 20 dB then the level of the unwanted signal
shall be reduced in steps of 1 dB until a SINAD ratio of 20 dB or better is obtained;

g) In the case where a reflective ground floor is used the antenna height shall

be varied as appropriate, at each change of unwanted signal level in an attempt to
obtain a SINAD ratio of 20 dB or better.

The test antenna may not need to be raised or lowered if a test site according
to clause A.1.2 is used, or if the ground floor reflection can effectively be
eliminated (see clause 5.2.4.4 d).

h) The frequency of any spurious response detected during the search, and the
antenna position and its height shall be recorded for the use in the measurements in
accordance with clause 5.2.4.6.
5.2.4.6 Method of measurement

At each frequency where a spurious response has been found, within and
outside the limited frequency range, the measurement shall be performed as
follows.

a) The measurement arrangement is identical to that in clause 5.2.4.4.

Two signal generators A and B shall be connected to the wide band test
antenna via a combining network, where appropriate, or alternatively to two
different antennas in accordance with clause 5.2.4.4 e).
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The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have normal test modulation A-M1 (see clause
4.3.1).

The unwanted signal, provided by signal generator B, shall be modulated with
a frequency of 400 Hz with a deviation of 12% of the channel separation (A-M3).

b) Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance).

The level of the wanted signal from signal generator A shall be adjusted to the
level of the limit of the average usable sensitivity (see clause 5.2.1.5), for the
category of equipment used (see clause 5.2.1.2), expressed in field strength when
measured at the receiver location.

Where possible, the receiver volume control shall be adjusted to give at least
50% of the rated output power, clause 4.3.8, 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 unwanted signal from generator B shall then be switched on;

d) The SINAD ratio shall be monitored;

e) The level of the unwanted signal shall be adjusted until a SINAD ratio of
14 dB with a psophometric filter is obtained.

The level of the unwanted signal shall then be noted.

f) The frequency of the unwanted signal shall be stepped up and down in
increments of 20% of the channel separation and step e) shall be repeated until the
lowest level is found.

For each frequency, the spurious response rejection shall be expressed as the
level in dBuV/m of the field strength of the unwanted signal at the receiver
location, corresponding to the lowest value noted during steps e).

This value shall be recorded.

g) The measurement shall be repeated at all spurious response frequencies

found during the search over the limited frequency range, clause 5.2.4.3, and at
frequencies calculated for the remainder of the spurious response frequencies in the
frequency range f;,/3.2 MHz or 30 MHz, whichever is higher to 3.2 x f;,, where f;,

is the nominal frequency of the receiver, with the antenna position and height noted
in clause 5.2.4.5 h);
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h) The spurious response rejection of the equipment under test shall be
expressed as the level in dBuV/m of the field strength of the unwanted signal, at
the receiver location, corresponding to the lowest value recorded in step f).

5.2.5 Intermodulation response rejection
5.2.5.1 Definition

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

5.2.5.2 Limit

The intermodulation response rejection of the equipment shall be such that
under the specified test conditions, the given degradation shall not be exceeded for
levels of the unwanted signal up to:

- 70 dBuV/m for unwanted signal frequencies < 68 MHz;
- (20 log,, (f) + 33.3) dBuV/m for unwanted signal frequencies > 68 MHz;
where f is the frequency in MHz.

5.2.5.3 Method of measurement

- Measurement arrangement: see figure 17.

Signal
generator A [ ]
ianal Receiver )
Signa | | . under test AF load/ Psophometric
generator B | Combiner |—> ~| acoustic coupler [ | weighting network
Test fixture and SINAD meter
Signal
generator B [—

Figure 17: Measurement arrangement

- The measurement procedure shall be as follows:
a) The receiver shall be placed in a test fixture (clause A.6).

Three signal generators, A, B and C shall be connected to the test fixture via a
combining network.

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have normal test modulation A-M1 (see clause
4.3.1).
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The first unwanted signal, provided by signal generator B, shall be
unmodulated and adjusted to the frequency 50 kHz above the nominal frequency of
the receiver.

The second unwanted signal, provided by signal generator C, shall be
modulated with signal A-M3 (see clause 4.3.1) and adjusted to a frequency
100 kHz above the nominal frequency of the receiver.

b) Initially, signal generators B and C (unwanted signals) shall be switched off
(maintaining the output impedances).

The level of the wanted signal from generator A shall be adjusted to a level
which is equivalent to the level of the limit of the average usable sensitivity, for the
category of equipment used, expressed as a field strength (clauses 5.2.1.2 and
5.2.1.5).

Where possible, the receiver volume control shall be adjusted to give at least
50% of the rated output power, clause 4.3.8, 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 two unwanted signals from signal generators B and C shall then be
switched on;

d) Their levels shall be maintained equal and shall be adjusted so that the
unwanted signal causes:

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

- A reduction to 14 dB of the SINAD ratio at the receiver output (with a
psophometric filter) whether or not measured acoustically;

whichever occurs first.
e) The level of the unwanted signals shall be noted;

f) For each configuration of the unwanted signals, the intermodulation
response rejection shall be expressed as the ratio in dB of the level of the unwanted
signals to the level of the wanted signal.

It shall then be converted back into field strength of the unwanted signals at
the receiver location and expressed in dBuV/m.
This value shall be recorded.

g) The measurement shall be repeated with the unwanted signal generator B at the
frequency 50 kHz below that of the wanted signal and the frequency of the unwanted
signal generator C at the frequency 100 kHz below that of the wanted signal;
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h) The intermodulation response rejection of the equipment under test shall be
expressed as the lower of the two values recorded in step f).

5.2.6 Blocking or desensitization
5.2.6.1 Definition

Blocking or desensitization is a measure of the capability of the receiver to
receive a wanted modulated signal without exceeding a given degradation due to
the presence of an unwanted signal at any frequency other than those of the
spurious responses or of the adjacent channels.

5.2.6.2 Limit
The blocking level, for any frequency within the specified ranges, shall be:
- > 89 dBuV/m for unwanted signal frequencies < 68 MHz;
- > (20 logio (f) + 52.3) dBuV/m for unwanted signal frequencies > 68 MHz;
where f is the frequency in MHz.
5.2.6.3 Method of measurement

- Measurement arrangement: see figure 18.
Test site

1 - Psophometric weighting network and SINAD meter
2 - AF load/acoustic coupler

3 - Receiver under test

4 - Wide band test antenna

5 - Combining network

6 - Signal generator A

7 - Signal generator B

Figure 18: Measurement arrangement
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A test site corresponding to that for the measurement of the average usable
sensitivity shall be used (see clause 5.2.1).

The equipment under test shall be placed on the support in its standard
position (see clause A.2) and in the reference direction (see clause 5.2.1.3 k)).

- The measurement procedure shall be as follows:

a) Two signals generators A and B shall be connected to the wideband test
antenna via a combining network.

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have normal test modulation A-M1, (see clause
4.3.1).

The unwanted signal, provided by signal generator B, shall be unmodulated
and shall be at a frequency from 1 MHz to 10 MHz away from the nominal
frequency of the receiver.

For practical reasons the measurements shall be carried out at frequencies of
the unwanted signal at approximately £1 MHz, £2 MHz, +5 MHz and +10 MHz,
avoiding those frequencies at which spurious responses occur (see clause 5.2.4).

b) Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance):

- The level of the wanted signal from generator A shall be adjusted to the level
of the limit of the average usable sensitivity expressed as a field strength (see
clauses 5.2.1.2 and 5.2.1.5);

- Where possible, the receiver volume control shall be adjusted to give at least
50% of the rated output power, clause 4.3.8, 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 obtained audio output level shall be noted;

¢) The unwanted signal from generator B shall then be switched on;

d) The level of generator B shall be adjusted so that the unwanted signal
causes:

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

- A reduction to 14 dB of the SINAD ratio at the receiver output (with a
psophometric filter), whether or not measured acoustically;

whichever occurs first.
e) The level of the unwanted signal shall be noted;

f) For each frequency, the blocking or desensitization shall be expressed as the
level in dBuV/m of the field strength of the unwanted signal at the receiver location.
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This value shall be recorded.

g) The measurement shall be repeated for all the remaining frequencies of the
list given in step a);

h) The blocking or desensitization of the equipment under test shall be
expressed as the level in dBuV/m of the field strength of the unwanted signal, at
the receiver location, corresponding to the lowest value recorded in step f).

5.2.7 Spurious radiations
5.2.7.1 Definition

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

They are specified as the radiated power of any discrete signal.

5.2.7.2 Limit

The power of any spurious radiation shall not exceed the values given in table 8.

Table 8: Radiated components

Frequency range 30 MHz to 1 GHz above 1 GHz to 12.75 GHz
Limit 2.0 nW (-57.0 dBm) 20.0 nW (-47.0 dBm)

5.2.7.3 Method of measurement

- Measurement arrangement: see figure 19.
Test site

1 - Receiver under test
2 - Test antenna
3 - Spectrum analyser or selective voltmeter (test receiver)

Figure 19: Measurement arrangement
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- The measurement procedure shall be as follows:

a) A test site, which fulfils the requirements of the specified frequency range

of this measurement, shall be used.

The test antenna shall be oriented for vertical polarization and connected to a

spectrum analyser or a selective voltmeter.

The resolution bandwidth of the spectrum analyser or selective voltmeter shall
be the smallest bandwidth available which is greater than the spectral width of the
spurious component being measured. This shall be considered to be achieved when
the next highest bandwidth causes less than 1 dB increase in amplitude. The

conditions used in the measurement shall be recorded in test reports.

b) The receiver under test shall be placed on the support in its standard
position (see clause A.2). The radiation of any spurious component shall be
detected by the test antenna and spectrum analyser or selective voltmeter over the
frequency range 30 MHz to 4 GHz. In addition, for equipment operating on
frequencies above 470 MHz, measurements shall be repeated over the frequency
range 4 GHz to 12.75 GHz.

The frequency of each spurious component shall be recorded. If the test site is
disturbed by radiation coming from outside, this qualitative search may be
performed in a screened room with reduced distance between the receiver and the

test antenna.

c) At each frequency at which a component has been detected, the spectrum
analyser or selective voltmeter shall be tuned and the test antenna shall be raised or
lowered through the specified height range until the maximum signal level is

detected on the spectrum analyser or selective voltmeter;

d) The receiver shall be rotated through 360° around a vertical axis, until

higher maximum signal is received;

e) The test antenna shall be raised or lowered again through the specified

height range until a maximum is obtained.

This level shall be recorded.
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Test site

1

Y
N

1 - Signal generator

2 - Substitution antenna

3 - Test antenna

4 - Spectrum analyser or selective voltmeter (test receiver)

Figure 20: Measurement arrangement

f) Using the measurement arrangement in figure 20, the substitution antenna
shall replace the receiver antenna in the same position and in vertical polarization.
It shall be connected to the signal generator;

g) For each frequency at which a component has been detected, the signal
generator and spectrum analyser or selective voltmeter shall be tuned and the test
antenna shall be raised or lowered through the specified height range until the
maximum signal level is detected on the spectrum analyser or selective voltmeter.

The test antenna may not need to be raised or lowered if the measurement is
carried out on a test site according to clause A.1.2.

The level of the signal generator giving the same signal level on the spectrum
analyser or selective voltmeter as in step e) shall be recorded. This value, after
correction due to the gain of the substitution antenna and the cable loss between the
signal generator and the substitution antenna, is the radiated spurious component at
this frequency.

h) Measurements of steps b) to g) shall be repeated with the test antenna
oriented in horizontal polarization.

6. Measurement uncertainty
Absolute measurement uncertainties: maximum values

Valid up to 1 GHz for the RF parameters unless otherwise stated;
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- RF frequency <+1x 107
- Radiated RF power <16 dB
- Conducted RF power variations using a test fixture <+0.75 dB

- Maximum frequency deviation:

+ Within 300 Hz to 6 kHz of audio frequency <15%
+ Within 6 kHz to 25 kHz of audio frequency <13 dB
- Deviation limitation <15%
- Adjacent channel power <15 dB
- Audio output power <10.5dB
- Amplitude characteristic of receiver limiter <*1.5dB
- Sensitivity at 20 dB SINAD <13 dB
- Two-signal measurement, valid to 4 GHz (using a test fixture) <34 dB
- Two-signal measurements using radiated fields) <6 dB
- Three-signal measurement (using a test fixture) <+3dB
- Radiated emission of transmitter, valid to 12.75 GHz <+6dB
- Radiated emission of receiver, valid to 12.75 GHz <+6dB
- Transmitter transient time < 120%
- Transmitter transient frequency < 1250 Hz.

For the test methods, according to the present document, the measurement
uncertainty figures shall be calculated with an expansion factor (coverage factor)
k = 1.96 or k = 2 (which provide confidence levels of respectively 95% and 95.45%
in the case where the distributions characterizing the actual measurement
uncertainties are normal (Gaussian)).

The values given in the table above are based on such expansion factors.
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ANNEX A
(Normative)

RADIATED MEASUREMENTS

A.1 Test sites and general arrangements for measurements involving the use
of radiated fields

Any of the following four test sites may be used.

A.l1.1 Open air test site

A.1.1.1 Description

The term “open air” shall be understood from an electromagnetic point of
view. Such a test site may be really in open air or alternatively with walls and
ceiling transparent to the radio waves at the frequencies considered.

An open air test site can be used to perform the measurements using the
radiated measurement methods described in clauses 5.1 and 5.2. Absolute or
relative measurements can be performed on transmitters or on receivers; absolute
measurements of field strength require a calibration of the test site.

2

Specified
height range
1tod4m

1

I
I
I
i1.5m
I
I

Ground plane

1 - Equipment under test

2 - Test antenna

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

Figure A.1: Measuring arrangement

Sufficient precautions shall be taken to ensure that reflections from extraneous
objects adjacent to the site do not degrade the measurement results, in particular:

123



TGN 68 - 232: 2005

- No extraneous conducting objects having any dimension in excess of a
quarter wavelength of the highest frequency tested shall be in the immediate
vicinity of the site;

- All cables shall be as short as possible; as much of the cables as possible
shall be on the ground plane or preferably below; and the low impedance cables
shall be screened.

A.l1.1.2 Establishment of a relationship between signal levels and field strength
This procedure allows the creation, in a given place, of a known field strength

by the means of a signal generator connected to a test antenna. It is valid only at a

given frequency for a given polarization and for the exact position of the test

antenna.
3
Specified i
height range |
2 - 1t04m |
|
|
|
1.5m I
|
Ground I

1 -« 4

1 - Selective voltmeter
2 - Substitution antenna
3 - Test antenna

4 - Signal generator

Figure A.2: Measuring arrangement

All the equipment shall be adjusted to the frequency used.
The test antenna and the substitution antenna shall have the same polarization.

The substitution antenna connected to the selective voltmeter constitutes a
calibrated field strength meter.

a) The signal generator level shall be adjusted to produce the required field
strength as measured on the selective voltmeter.

b) The test antenna shall be raised or lowered through the specified range until
the maximum signal level is detected on the selective voltmeter.

124



TGN 68 - 232: 2005

c) The signal generator level shall be readjusted to produce the required field
strength as measured on the selective voltmeter. Thus a relationship has been
established between the signal generator level and the field strength.

A.1.2 Anechoic chamber
A.1.2.1 General

An anechoic chamber is a well shielded chamber covered inside with radio
frequency absorbing material and simulating a free space environment. It is an
alternative site on which to perform the measurements using the radiated
measurement methods described in clause 5. Absolute or relative measurements
can be performed on transmitters or on receivers.

Absolute measurements of field strength require a calibration of the anechoic
chamber. The test antenna, equipment under test and substitution antenna are used
in a way similar to that at the open air test site, but are all located at the same fixed
height above the floor.

A.1.2.2 Description

An anechoic chamber should meet the requirements for shielding loss and
wall return loss as shown in figure A.3.

Figure A.4 shows an example of the construction of an anechoic chamber
having a base area of 5 m by 10 m and a height of 5 m. The ceiling and walls are
coated with pyramidally formed absorbers approximately 1 m high. The base is
covered with special absorbers which form the floor. The available internal
dimensions of the chamber are 3 m x 8 m x 3 m, so that a maximum measuring
distance of 5 m in the middle axis of this chamber is available (see Bibliography).
The floor absorbers reject floor reflections so that the antenna height need not be
changed. Anechoic chambers of other dimensions may be used.

At 100 MHz the measuring distance can be extended up to a maximum of 2
wavelengths.

A.1.2.3 Influence of parasitic reflections

For free-space propagation in the far field the relationship of the field strength
E and the distance R is given by E = E(R,/R), where E, is the reference field
strength and R, is the reference distance. This relationship allows relative
measurements to be made as all constants are eliminated within the ratio and
neither cable attenuation nor antenna mismatch or antenna dimensions are of
importance.
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If the logarithm of the foregoing equation is used, the deviation from the ideal
curve can be easily seen because the ideal correlation of field strength and distance
appears as a straight line. The deviations occurring in practice are then clearly
visible. This indirect method shows quickly and easily any disturbances due to
reflections and is far less difficult than the direct measurement of reflection
attenuation.

With an anechoic chamber of the dimensions given above at low frequencies
below 100 MHz there are no far field conditions, but the wall 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 to the distance meets
the expectations very well. Above 1 GHz, because more reflections will occur, the
dependence of the field strength to the distance will not correlate so closely.

A.1.2.4 Mode of use

The mode of use is the same as for an open air test site, the only difference
being that the test antenna does not need to be raised and lowered whilst searching
for a maximum, which simplifies the method of measurement.

‘ a (dB)
110 +
100 +
90 +
80 T 77 7
70 + o o o
60 + y Minimum limit for the shielding loss
50 + 7.
40 T
30 +
20 T 7
10 1 7, Limit of the return loss
O 4+
X X
s 5 T TIZz:zocgm
= - ©° 28 =

Figure A.3: Specification for shielding and reflections

A.1.3 Stripline arrangement

A.1.3.1 General

The stripline arrangement is a RF coupling device for coupling the integral
antenna of an equipment to a 50 Q radio frequency terminal. This allows the
radiated measurements to be performed without an open air test site but in a
restricted frequency range. Absolute or relative measurements can be performed;
absolute measurements require a calibration of the stripline arrangement.
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A.1.3.2 Description

The stripline is made of three highly conductive sheets forming part of a
transmission line which allows the equipment under test to be placed within a
known electric field. They must be sufficiently rigid to support the equipment
under test.

10m

Equipment ~<— Measurement distance — Measuring
under test antenna

Non-conductive turntables
Non-conductive surface

Tm
Ground plan

QMeasurement distance 5m

Non-conductive turntables

T Y

VYV
1 | |
\ /Y
Shielded room without
Filter blocks and absorbers for the
coaxial feedthrough test instruments

Figure A.4: Anechoic shielded chamber for simulated free space measurements

Two examples of stripline characteristics are given below:

- Useful frequency range: MHz 1 to 200 0.1 to 4000
- Equipment size limits length 200 mm 1200 mm
(Antenna included): width 200 mm 1200 mm
height 250 mm 400 mm.
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A.1.3.3 Calibration

The aim of calibration is to establish at any frequency a relationship between
the voltage applied by the signal generator and the field strength at the designated
test area inside the stripline.

A.1.3.4 Mode of use

The stripline arrangement may be used for all radiated measurements within
its calibrated frequency range.

The method of measurement is the same as the method using an open air test
site with the following change. The stripline arrangement input socket is used
instead of the test antenna.

A.1.4 Indoor test site

A.1.4.1 Description

An indoor test site is a partially screened site, where the wall located behind
the test sample is covered with a radio frequency absorbing material and a corner
reflector 1s used with the test antenna. It may be used when the frequency of the
signals being measured is greater than 80 MHz.

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.

Absorbing material —~
>1.35m

Reference point

of test sample

Feeder to test }' A2 Test antenna ®

receiver or signal
generator

Corner reflector

Wall

1=

Figure A.5: Indoor test site arrangement (shown for horizontal polarization)

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
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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 half wavelength antenna in figure A.5
may be replaced by an antenna of constant length, provided that this length is
between a quarter wavelength and one wavelength at the frequency of measurement
and the sensitivity of the measuring system is sufficient. In the same way the
distance of half wavelength to the apex may be varied.

A.1.4.2 Test for parasitic reflections

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 change of greater than 2 dB, the
test sample should be repositioned until a change of less than 2 dB is obtained.

A.1.4.3 Mode of use

The mode of use is the same as for an open air test site, the only difference
being that the test antenna does not need to be raised and lowered whilst searching
for a maximum, which simplifies the method of measurement.

A.2 Standard position

The standard position in all test sites, except the stripline arrangement, for
equipment which is not intended to be worn on a person, including hand-held
equipment, shall be on a non conducting support, height 1.5 m, capable of rotating
about a vertical axis through the equipment. The standard position of the equipment
shall be the following:

a) For equipment with an internal antenna, it shall be placed in the position
closest to normal use as declared by the manufacturer;

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

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

129



TGN 68 - 232: 2005

Equipment, which is intended to be worn on a person, may be tested using a
simulated man as support.

The simulated man comprises a rotatable acrylic tube filled with salt water,
placed on the ground.

The container shall have the following dimensions:

- Height [.7m £ 0.1 m;
- Inside diameter 300 mm + 5 mm;
- Sidewall thickness 5 mm =+ 0.5 mm.

The container shall be filled with a salt (NaCl) solution of 1.5 g per litre of
distilled water.

The equipment shall be fixed to the surface of the simulated man, at the
appropriate height for the equipment.

Note: To reduce the weight of the simulated man it may be possible to use an
alternative tube, which has a hollow centre of 220 mm maximum diameter.

In the stripline arrangement the equipment under test or the substitution
antenna is placed in the designated test area in the normal operational position,
relative to the applied field, on a pedestal made of a low dielectric material
(dielectric constant less than 2).

A.3 Acoustic coupler

A.3.1 General

When radiation measurements are performed, on the receiver, the audio output
voltage should be conducted from the receiver to the measuring equipment, without
perturbing the field near the receiver.

This perturbation can be minimized by using wires with high resistivity
associated to a test equipment with a high input impedance.
When this situation is not applicable, an acoustic coupler shall be used.

Note: When using this acoustic coupler care should be exercised that possible
ambient noise does not influence the test result.

A.3.2 Description

The acoustic coupler comprises of, a plastic funnel, an acoustic pipe and a
microphone with a suitable amplifier.

- The acoustic pipe shall be long enough (e.g. 2 m) to reach from the
equipment under test to the microphone, which is located in a position that will not
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disturb the RF field. The acoustic pipe shall have an inner diameter of about 6 mm
and a wall thickness of about 1.5 mm and should be sufficiently flexible to allow
the platform to rotate.

- The plastic funnel shall have a diameter appropriate to the size of the
loudspeaker in the equipment under test, with soft foam rubber glued to its edge, it
shall be fitted to one end of the acoustic pipe and the microphone shall be fitted to
the other end. It is very important to fix the centre of the funnel in a reproducible
position relative to the equipment under test, since the position of the centre has a
strong influence on the frequency response that will be measured. This can be
achieved by placing the equipment in a close fitting acoustic mounting jig, supplied
by the manufacturer, of which the funnel is an integral part.

- The microphone shall have a response characteristic flat within 1 dB over a
frequency range of 50 Hz to 20 kHz, a linear dynamic range of at least 50 dB. The
sensitivity of the microphone and the receiver audio output level shall be suitable to
measure a signal to noise ratio of at least 40 dB at the nominal audio output level of
the equipment under test. Its size should be sufficiently small to couple to the
acoustic pipe.

A.3.3 Calibration

The aim of the calibration of the acoustic coupler is to determine the acoustic
SINAD ratio, which is equivalent to the SINAD ratio at the receiver output.

Signal R Rx | Acoustic| wicro Amplifier
generator under | T o | phone and filter
test
Test fixture 1‘ | 2
SINAD
meter

Figure A.6: Measuring arrangement for calibration

a) The acoustic coupler shall be mounted to the equipment, if necessary using
a test fixture. A direct electrical connection to the terminals of the output
transducer will be made. A signal generator shall be connected to the receiver input
(or to the test fixture input). The signal generator shall be at the nominal frequency
of the receiver and shall be modulated by the normal test modulation;
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b) Where possible, the receiver volume control shall be adjusted to give at
least 50% of the rated audio output power and, in the case of stepped volume
controls, to the first step that provides an output power of at least 50% of the rated
audio output power;

c) The test signal input level shall be reduced until an electrical SINAD ratio
of 20 dB is obtained, the connection being in position 1. The signal input level shall
be recorded,;

d) With the same signal input level, the acoustic equivalent SINAD ratio shall
be measured and recorded, the connection being in position 2;

e) Steps ¢) and d) above shall be repeated for an electrical SINAD ratio of
14 dB, and the acoustic equivalent SINAD ratio measured and recorded.

A.4 Test antenna

When the test site is used for radiation measurements the test antenna is used
to detect the field from both the test sample and the substitution antenna. When the
test site is used for the measurement of receiver characteristics the antenna is used
as a transmitting antenna. This antenna is mounted on a support capable of
allowing the antenna to be used in either horizontal or vertical polarization and for
the height of its centre above the ground to be varied over the specified range.
Preferably test antennas with pronounced directivity should be used. The size of the
test antenna along the measurement axis shall not exceed 20% of the measuring
distance.

A.5 Substitution antenna

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

isotropic radiator.

A.6 Test fixture

A.6.1 Description

The test fixture is a radio frequency coupling device associated with an
integral antenna equipment for coupling the integral antenna to a 50 €2 radio
frequency terminal at the working frequencies of the equipment under test. This
allows certain measurements to be performed using the conducted measurement
methods. Only relative measurements may be performed and only those at or near
frequencies for which the test fixture has been calibrated.
In addition, the test fixture shall provide:

a) A connection to an external power supply;

b) An audio interface either by direct connection or by an acoustic coupler.
The test fixture normally shall be provided by the manufacturer.

The performance characteristics of the test fixture shall conform to the
following basic parameters:

a) The coupling loss shall not be greater than 30 dB;

b) A coupling loss variation over the frequency range used in the
measurement which does not exceed 2 dB;

¢) Circuitry associated with the RF coupling shall contain no active or non
linear devices;

d) The VSWR at the 50 Q socket shall not be greater than 1.5 over the
frequency range of the measurements;

e) The coupling loss shall be independent of the position of the test fixture and
be unaffected by the proximity of surrounding objects or people. The coupling loss
shall be reproducible when the equipment under test is removed and replaced;

f) The coupling loss shall remain substantially constant when the
environmental conditions are varied.

In the case of measurements to be performed by a third party, the performance
characteristics of the test fixture shall be approved by the testing laboratory.

The characteristics and calibration shall be included in test reports.
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A.6.2 Calibration

The calibration of the test fixture establishes a relationship between the output
of the signal generator and the field strength applied to the equipment inside the
test fixture.

The calibration is valid only at a given frequency and for a given polarization
of the reference field.

1) AF load/acoustic coupler;

2) distortion factor/audio level meter and psophometric filter.

Receiver

Signal
9 > under test > 1 > 2

generator

Test fixture

Figure A.7: Measuring arrangement for calibration

a) Using the method described in clause 5.2.1, measure the sensitivity
expressed as field strength, and note the value of this field strength in dBmV/m and
the polarization used;

b) The receiver is now placed in the test fixture which is connected to the
signal generator. The level of the signal generator producing a SINAD of 20 dB
shall be noted;

c¢) The calibration of the test fixture is thus the linear relationship between the

field strength in dBuV/m and the signal generator level in dBuV emf.
A.6.3 Mode of use

The test fixture may be used to facilitate some of the measurements in clauses
5.1 and 5.2 on equipment with an integral antenna.

It is used in the radiated carrier power and usable sensitivity expressed as a
field strength measurements in clauses 5.1 and 5.2 to enable a measurement to be
made under extreme test conditions.

For the transmitter measurements calibration is not required.
For the receiver measurements calibration is necessary.

To apply the specified wanted signal level expressed in field strength, convert
it into the signal generator level (emf) using the calibration of the test fixture.
Apply this value with the signal generator.
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ANNEX B
(Normative)

SPECIFICATIONS FOR ADJACENT CHANNEL POWER
MEASUREMENT ARRANGEMENTS

B.1 Power measuring receiver specification

B.1.1 General

The power measuring receiver is used for the measurement of the transmitter
adjacent channel power. It consists of a mixer and oscillator, an IF filter, an
amplifier, a variable attenuator and a level indicator as shown below.

Input e
p_, Mixer > Filter -~ Ampllfler . Level

and attenuator indicator

A

Oscillator

Figure B.1: Power measuring receiver

The technical characteristics of the power measuring receiver are given in the
following clauses.

B.1.2 IF filter

The IF filter shall be within the limits of the selectivity characteristics given in
the following diagram. Depending on the channel separation, the selectivity
characteristics shall keep the frequency separations and tolerances given in the
following table. The minimum attenuation of the filter outside the 90 dB
attenuation points must be equal to or greater than 90 dB.

Note: A symmetrical filter can be used provided that each side meets the
tighter tolerances and the D2 points have been calibrated relative to the -6 dB
response. When a non-symmetrical filter is used the receiver should be designed
such that the tighter tolerance is used close to the carrier.

135



TGN 68 - 232: 2005

D4

A dB

90

Close to
carrier

from carrier

Figure B.2: Limits of the selectivity characteristic

D1

0

Table B.1: Selectivity characteristic

k'Hz

. Frequency separation of filter curve from
Channe(lkls-le?aratlon nominal centre frequency of adjacent channel (kHz)
z
D1 D2 D3 D4
12.5 3 4.25 55 94
25 5 8.0 9.25 13.25
Depending on the channel separation, the attenuation points shall not exceed
the tolerances given in table B.2 and table B.3.
Table B.2: Attenuation points close to carrier
Channel separation Tolerance range (kHz)
(kHz) D1 D2 D3 D4
12.5 +1.35 -1.35 -5.35
25 +3.10 + -1.35 -5.35
Table B.3: Attenuation points distant from the carrier
Channel separation Tolerance range (kHz)
(kHz) D1 D2 D3 D4
+2.0
12.5 +2.0 +2.0 +2.0 -6.0
+3.5
25 +3.5 +3.5 +3.5 -7.5

The minimum attenuation of the filter outside the 90 dB attenuation points

shall be equal to or greater than 90 dB.
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Table B.4: Frequency displacement

Channel separation (kHz)

Specified necessary
bandwidth (kHz)

Displacement from the
-6 dB point (kHz)

12.5
25

8.5
16

8.25
17

The tuning of the power measuring receiver shall be adjusted away from the
carrier so that the -6 dB response nearest to the transmitter carrier frequency is
located at a displacement from the nominal carrier frequency as given in table B.4.

B.1.3 Oscillator and amplifier
The measurement of the reference frequencies and the setting of the local
oscillator frequency shall be within 50 Hz.

The mixer, oscillator and the amplifier shall be designed in such a way that
the measurement of the adjacent channel power of an unmodulated test signal
source, whose noise has a negligible influence on the measurement result, yields a

measured value of < -90 dB for channel separation of 25 kHz and of < -80 dB for a
channel separation of 12.5 kHz referred to the level of the test signal source.

The linearity of the amplifier shall be such that an error in the reading of no
more than 1.5 dB will be obtained over an input level variation of 100 dB.

B.1.4 Attenuation indicator

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

B.1.5 Level indicators

Two level indicators are required to cover the rms and the peak transient
measurement.
B.1.5.1 Rms level indicator

The rms level indicator shall accurately indicate non-sinusoidal signals within
a ratio of 10:1 between peak value and rms value.
B.1.5.2 Peak level indicator

The peak level indicator shall accurately indicate and store the peak power
level. For the transient power measurement the indicator bandwidth shall be greater
than twice the channel separation.

A storage oscilloscope or a spectrum analyser may be used as a peak level
indicator.
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ANNEX C
(Normative)

GRAPHIC REPRESENTATION OF THE SELECTION OF EQUIPMENT
AND FREQUENCIES FOR TESTING PURPOSE

Single channel equipment A

One |
sample | - - | —— Frequency
Equipment of category AR1, see subclause 4.1.5
A
Three
sample 11 > Frequency

Equipment of category AR2, see subclause 4.1.6

Two channel equipment

A 12 1/2
i SR SR | Switching range
e
One ‘
sample ———LO—m— 1 |  —— Frequency

Equipment of category AR1, see subclause 4.1.7

A
Switching range

| —
Three
sample 1 — Frequency
Equipment of category AR2, see subclause 4.1.8
Legend:
AR1 - First category of alignment range, subclause 4.1.3. ‘

AR2 - Second category of alignment range, subclause 4.1.3.
Limited test according to, subclause 3.1.
Full test according to, subclause 3.1.

100 kHz range in which the test shall be carried out -

Figure C.1
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Multi-channel equipment
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A
) )
i Switching range
One !
sample 1 11 - I —— Frequency
Equipment of category AR1, see subclause 4.1.9
Switching range
A
Three '
sample - — Frequency
Equipment of category AR2, see subclause 4.1.10
A ) Switching range
One :I
samplel™™} { } — Frequency
Equipment of category AR2, see subclause 4.1.11
AR = SR
Legend:

AR1 - First category of alignment range, subclause 4.1.3.

AR2 - Second category of alignment range, subclause 4.1.3.
Limited test according to, subclause 3.1.
Full test according to, subclause 3.1.

100 kHz range in which the test shall be carried out

Figure C.2
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ANNEX D
(Normative)

TEST DISCRIMATOR

D.1 Characteristics of the test discriminator

The test discriminator consists of a mixer and local oscillator (auxiliary
frequency) to convert the transmitter frequency to be measured into the frequency
of a broadband limiter amplifier and of a broadband discriminator with the
following characteristics:

- The discriminator shall be sensitive and accurate enough to cope with
transmitter carrier powers as low as 1 mW;

- The discriminator must be fast enough to display the frequency deviation
(approx. 100 kHz/100 ps);

- The discriminator output shall be DC coupled.
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