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LOI NOI PAU

Tiéu chudn Nganh TCN 68-242: 2006 “Thiét bi thu phat vo tuyén sir dung k§y
thuat diéu ché trai phé trong bang tan 2,4 GHz - Yéu cau ky thuat” duoc xay dung
trén co s& chap thuan 4p dung céc yéu cau k§ thuat cla tiéu chuan ETS 300 328 (11 -
1996) ctia Vién Tiéu chudn Vién thong chau Au (ETSI).

Tiéu chudn Nganh TCN 68-242: 2006 do Cuc Quan Iy chat lugng Buu chinh Vién
thong va Cong nghé thong tin bién soan theo d¢ nghi cia Vu Khoa hoc - Cong nghé va
dugce ban hanh theo Quyét dinh s6 27/2006/QD-BBCVT ngay 25 thang 7 nam 2006 cta
Bo trudéng Bo Buu chinh, Vién thong.

Tiéu chudn Nganh TCN 68-242: 2006 duoc ban hanh duéi dang song ngit (ti€ng
Viét va ti€ng Anh). Trong trudng hop c6 tranh chap vé cdch hiéu do bién dich, ban tiéng
Viét dugc 4p dung.

VU KHOA HOC - CONG NGHE
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THIET BI THU PHAT VO TUYEN SUDUNG KY THUAT
PIEU CHE TRAI PHO TRONG BANG TAN 2,4 GHz

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

1. Pham vi

Tiéu chuén nay quy dinh nhiing yéu cdu k¥ thuat t6i thiéu d6i vdi thiét bi thong tin vo
tuyén c6 cong suit bitc xa dang huéng twong duong dén 100 mW e.i.r.p sit dung k¥ thuat diéu
ché trai pho trong bang tan 2,4 GHz.

Tiéu chudn nay khong bao gém cédc yéu cu vé thi€t k&, ché tao hay thu tuc 1am viéc
cuia cdc thi€t bi thong tin vo tuyén sir dung k¥ thuat diéu ché trai pho trong bang tan 2,4 GHz.

Tiéu chuin nay khong dp dung cho thiét bi vo tuyén dién sit dung cho nghiép vu vo
tuyén co dinh diém - t6i - diém.

Tiéu chudn nay 1am co s& cho viéc chitng nhan hgp chuin céc thi€t bi thong tin vo
tuyén c6 cong suit bitc xa dang huéng twong duong dén 100 mW e.i.r.p sit dung k¥ thuat diéu
ché trai pho trong bang tan 2,4 GHz.

2. Tai liéu tham khao

[1] ETS 300 328 Second Edittion (11/1996) Radio Equipment and Systems (RES);
Wideband Transmission systems; Data transmission equipment operating in the 2,4
GHz ISM band and using spread spectrum modulation techniques.

[2] ETSI EN 300 328 V1.4.1 (2003-04) Electromagnetic compatibility and Radio
spectrum Matters (ERM); Wideband Transmission systems; Data transmission
equipment operating in the 2,4 GHz ISM band and using spread spectrum
modulation techniques; Harmonized EN covering essential requirements under
article 3.2 of the R & TTE Directives.

[3] EN 300 328-1 V1.3.1 (2001-12) Electromagnetic compatibility and Radio spectrum
Matters (ERM); Wideband Transmission systems; Data transmission equipment
operating in the 2,4 GHz ISM band and using spread spectrum modulation
techniques; Part 1: Technocal characteristics and test conditions

3. Pinh nghia, chir viét tit va cac ky hiéu

3.1 Cdc dinh nghia
Chip: Mot don vi diéu ché, dugc sir dung trong diéu ché trai pho chudi truc tiép.
Toc do chip: So cac chip trén mot giay.

Chuoi chip: Mot chudi céc chip v6i ¢6 do dai va cuc tinh xdc dinh trudc.
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Thiét bi t6 hop: Thiét bi két hop thiét bi khong c6 phan thu phét vo tuyén va thiét bi c6
phan thu phét vo tuyén dé dua ra ddy du céc chiic nang.

Diéu ché trai phé chudi truc ti€p: Mot dang diéu ché ma s6 liéu cin truyén duoc td
hop v6i mot chudi ma biét trude d€ tao ra tin hiéu dung dé truc ti€p diéu ché€ séng mang.

Tram c6 dinh: Thiét bi st dung & vi tri ¢d dinh, ding mot hoéc nhiéu ang ten.

Diéu ché trai phé nhay tan: Mot k§ thuat trai phé ma theo thoi gian tin hiéu phat di s&
chi€ém mot s6 tan s6, moi tan s6 trong mot khoang thoi gian goi 1a thoi gian ditng. Mdy phat
va mdy thu st dung ciing mau budc nhay. Dai tan dugc xac dinh tlr vi tri nhay tan thap nhat,
vi tri nhay tin cao nhat va do rong cia mot vi tri nhay.

Dai tan: Dai tan s6 1am viéc cua thiét bi.

Thiét bi chi: Mot thiét bi c6 thé dap ting dugc toan bo céc chiic nang clia ngudi st
dung khi khong ndi vao phan thiét bi vo tuyén va phan thiét bi vo tuyén nay cung cap cac
chtic nang phu tro.

Ang ten tich hop: Ang ten duoc thiét k& noi v6i thiét bi ma khong sir dung dau noi tiéu
chuén va duoc coi nhu mot phan cua thiét bi.

Tram di dong: Thi€t bi s dung trén xe hoac nhu mot phuong tién luu dong.

Tan s6 lam viéc: Tan s6 danh dinh ma thiét bi lam viéc, con dugc goi 1a tdn ¢ trung tam.

Thiét bi vo tuyén gan thém: Thiét bi dugc sit dung véi nhiéu loai hé thong thiét bi chu,
str dung céc chiic nang diéu khién va ngudn cung cap cua thiét bi chu.

Puong bao cong suat: Puong bao cong suat/tan so trong do6 tao ra cac cong suit cao
tan c6 ich.

Diéu ché trai pho: Ky thuat diéu ché trong d6 nang luong ciia tin hiéu phat duoc dan
trai trén phan 16n pho tin s6 twong ting.

Thiét bi vo tuyén doc lap: Thiét bi thong tin, binh thuong duoc st dung mot cich
doc lap.

3.2 Cdc chir viét tat

DSSS Trai pho chudi truc ti€p
eirp Cong sudt bitc xa dang huéng twong duong
FHSS Trai pho nhay tin
ISM Cong nghiép, khoa hoc vay t&
R&TTE Thiét bi dau cudi vién thong va vo tuyén
RF Tan s6 vo tuyén
Tx May phit
Rx May thu.
3.3 Cdc ky hiéu
dBm dB tuong tng v61 1 mW
dBW dB tuong ting v6i 1 W.
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4. Yéu cau ky thuat

4.1 Piéu ché

Cac nha san xudt phai cong bo céc dic tinh diéu ché cua thiét bi. Dé xdc dinh mat do
cong sudt d6i véi timg loai thiét bi, tiéu chudn nay xdc dinh hai loai thi€t bi: thiét bi diéu ch&
trai phé nhay tan (FHSS) va thi€t bi diéu ché khdc trai ph6 nhay tan trong d6 bao gébm cé diéu
ché trai pho chubi truc tiép (DSSS).

4.1.1 Piéu ché'trdi pho nhdy tdn

Diéu ché trai pho nhay tan phai st dung it nhat 20 kénh khong chéng lan, duoc xac
dinh trude, hoac cac vi tri nhay tan duoc phan biét bdi bang thong cta kénh do dugc tai mic
thap hon cong suat dinh 20 dB. Khoang thoi gian ditng ctia mdi kénh khong duoc vugt qua
0,4 s. Khi thiét bi hoat dong (phat va/hoac thu) méi kénh ctia chudi nhay tan phai duoc chi€ém
it nhat mot 1an trong mot chu ky khong qua bon lan tich s6 gitta thoi gian ding trén mot
chang (hop) va s6 kénh.

4.1.2 Piéu ché'trdi pho chudi truc tiép va cdc dang diéu ché khdc:

Trong tiéu chuédn nay, cdc dang diéu ché trai phd khdc v6i dang diéu ché néu tai muc
4.1.1 s& dugc danh gia twong duong diéu ché trai pho chudi truc tiép. Cac hé thong sir dung
phuong phdp di€u ché tuong duong phuong phap DSSS s& dugc do thir tuan theo cac yéu cau
do DSSS.

4.2 Cdc chi tiéu cua mdy phdt
4.2.1 Cong sudt biic xa hiéu dung

Cong suét biic xa hiéu dung (E.R.P) 1a tong cong suat cia mdy phat. Cong sudt bic xa
hiéu dung (E.R.P) phai bang hodc nho hon -10 dBW (100 mW) e.i.r.p. Gidi han nay dugc ap
dung cho bat ky t6 hgp vé mifc cong sudt va dng ten sir dung.

4.2.2 Mdt do cong sudt phd lon nhdt

Mat do cong suat pho 16n nhat 1a mifc cong suat tic thoi tinh 16n nhat theo Watt trén Hz
(W/Hz) do mdy phat tao ra trong dudng bao cong suat.

Doi v6i thiét bi st dung diéu ché FHSS, mat do cong suat phd 16n nhat nhd hon hoac
béng -10 dBW (100 mW) trén 100 kHz e.i.r.p. D6i v6i thiét bi st dung di€u ché khac, mat do
cong sudt pho 16n nhat ¢6 giGi han trén 1a -20 dBW (10 mW) trén MHz e.i.r.p.

4.2.3 Ddi tan sé cong tdc

Dai tan s6 cta thiét bi duoc tinh tir tan s6 thap nhat tGi tan s6 cao nhat dugc gidi han boi
duong bao cong suat.

fy 12 tan sO cao nhat cta dudng bao cong suét: d6 la tan s6 cao nhat trén truc tan s6 cla
cong suat 16n nhat, tai d6 cong sudt ra sut dudi mic clia mat do cong suat pho -80 dBm/Hz
e.i.r.p. (hoac -30 dBm néu do tai bang thong 100 kHz).

f_ 1a tan s6 thap nhat ctia duong bao cong suat: d6 1a tan s6 xa nhat dudi truc tan s6 cla
cong sudt 16n nhat, tai d6 cong suat ra sut du6i mic twong duong ctia mat do cong suat pho
t6i -80 dBm/Hz e.i.r.p. (hoac -30 dBm néu do tai bang thong 100 kHz).
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Da6i v6i mot tan s6 lam viéc cho trude, do rong cua duong bao cong suat la (f; — ).
Trong thiét bi cho phép diéu chinh hoac lua chon céc tan s6 lam viéc khac nhau, dudng bao
cong sudt chi€ém cac vi tri khdc nhau trong bang tin duoc phan bé. Dai tan s6 nay duoc xdc
dinh boi cdc gia tri thap nhat f; va gid tri cao nhat fy, do su diéu chinh cta thiét bi tr tAn sO
lam viéc thap nhat va tan s6 lam viéc cao nhat.

Dai tin s6 cuia toan bo thiét bi ndm trong bang tin 2,4 GHz — 2,4835 GHz (f_ > 2,4 GHz
va f; < 2,4835 GHz).

4.2 4 Cdc phat xa gid

Céc phat xa gia la cdc phat xa ngoai dai tan s6 cta thiét bi (dinh nghia tai muc 4.2.3).
Miic cta cac phat xa gia duoc do duéi dang:

a) Cong suat cua cac phat xa ngoai dai tan cla thiét bi trén tai cho trude (phat xa gia
dan); va

b) Cong sudt biic xa hiéu dung cua céac bic xa boi th may hoac cu tric cua thi€t bi (biic
xa ti may); hoac

c¢) Cong suat buc xa hiéu dung do bic xa bdi ti mdy va ang ten.

Cac phat xa gia cia may phat khong dugc vuot qua gia tri & bang 1 va 2.

Bdng 1: Miic gidi han phdt xa gid trong bdng hep doi voi mdy phdt

Dai tan s Gi6i han khi hoat dong Gi6i han khi du phong
Tir 30 MHz dén 1 GHz -36 dBm -57 dBm
Tir 1 GHz dén 12,75 GHz -30 dBm -47 dBm
Tir 1,8 GHz dén 1,9 GHz -47 dBm -47 dBm
Tir 5,15 GHz dén 5,3 GHz

Cac gia tri gidi han ¢ bang 1 ap dung cho cdc phat xa bang hep, vi du phat xa do 10 bo
dao dong noi. Po cac phét xa nay trong doan bang thong cang nho cang tot dé dat duoc cac
gid tri do c6 do tin cdy cao.

Cac phat xa bang rong khong duoc vuot qua cac gia tri & bang 2.

Bdng 2: Miic gidi han phdt xa gid trong bdng rong doi voi mdy phidt

Dai tan s6 Gi6i han khi hoat dong Gi6i han khi du phong
Tir 30 MHz dén 1 GHz -86 dBm/Hz -107 dBm/Hz
Tir 1 GHz dén 12,75 GHz -80 dBm/Hz -97 dBm/Hz
Tir 1,8 GHz dén 1,9 GHz -97 dBm/Hz -97 dBm/Hz
Tir 5,15 GHz dén 5,3 GHz

4.3 Cdc chi tiéu cua mdy thu
4.3.1 Téng quan

Tiéu chuén nay chi quy dinh yéu cau k¥ thuat vé cdc gi6i han phat xa gia doi v6i may thu.
4.3.2 Cdc phat xa gid

Cac phat xa gia cia may thu khong duoc vuot qua gia tri cho ¢ bang 3 va bang 4 trong
dai tan chi dinh.
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Bdng 3: Cdc gidi han phdt xa gid trong bdng hep doi voi mdy thu

Dai tan s6 Gidi han
Tir 30 MHz dén 1 GHz -57 dBm
Tir 1 GHz dén 12,75 GHz -47 dBm

Cac gia tri gi6i han trén day dp dung cho cédc phat xa bang hep, vi du nhu phat xa do ro
bo dao dong noi. Po cdc phat xa ndy trong doan biang thong cang nho cang tot dé dat duoc
cac gid tri do c6 do tin cay cao. Céc gia tri phit xa bang rong khong dugc vuot qua cic gia tri
6 bang 4.

Bdng 4: Cdc gioi han phdt xa gid trong bdng rong doi voi mdy thu

Dai tan s6 Gidi han
Tir 30 MHz dén 1 GHz -107 dBm/Hz
Tir 1 GHz dén 12,75 GHz -97 dBm/Hz

5. Cac diéu kién do kiém
5.1 Cdc diéu kién do kiém binh thuong va téi han

Do ki€ém hgp chuin phai dugc thuc hién & diéu kién binh thudng va t6i han trir khi ¢6

chi dinh khic.
5.2 Nguon cung cdp
5.2.1 Nguon cung cdp cho cdc thiét bi lam viéc déc ldp

Trong qué trinh ki€ém tra, nguén cung cip cua thiét bi phai dugc thay th€ bing mot
nguén do kiém, c6 kha ning tao ra dién 4p binh thudng va dién 4p t6i han. Trd khang trong
ctia nguon do kiém nay phai di nho dé€ khong lam anh hudng t6i két qua do.

V6i muc dich kiém tra, dién ap clia ngudn cung cép phai dugc do & diu vao cua thiét bi.

Khi do kiém, cdc dién dp ngudn phai duoc duy tri v6i dung sai £1% so véi dién dp lic
bat dau do. Gid tri dung sai nay 1a rat quan trong d6i v6i cdc thong s6 ngudn cung cép; st
dung nguon c6 dung sai cang nho thi cac gia tri do dugc cang chinh xac.

5.2.2 Nguén cung cdp cho cdc thiét bi vo tuyén gdan thém

Nguén do ki€ém cho céc thi€t bi vo tuyén gén thém dugc cung cap bdi ngudn cua cac
thi€t bi chli hay ngudn ngoai.

Néu nguén cung cap cua thiét bi cht va/hoac thiét bi vo tuyén gian thém 1a ngudn ac qui
thi ¢ qui phai duoc thay thé bing nguén do ki€ém & vi tri cang gan diém dau ic qui cang tot.
5.3 Cdc diéu kién do kiém binh thuong
5.3.1 Do dm va nhiét do binh thuong

- Nhiét do: +15°C dén +35°C;

- Do 4m tuong doi: 20% dén 75%,
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Truong hop khong thé thuc hién dugc do kiém trong nhitng diéu kién trén thi can phai
ghi chu lai cac gia tri thuc va sy anh hudng 1én cac két qua do.
5.3.2 Nguén do kiém binh thuong
5.3.2.1 Nguon dién luéi

bién dp do ki€ém binh thudng cho thiét bi ddu n6i vao nguodn dién ludi 1a dién dp ludi
danh dinh.

Tan s6 ctia nguén do kiém twong ting v6i nguén dién ludi AC phai ndm trong khoang
49 Hz dén 51 Hz.
5.3.2.2 Nguon dc qui axit-chi dung trén xe 6 tO

Khi thiét bi vo tuyén sir dung ngudn ac qui axit-chi trén xe 0 t0, dién 4p kiém tra binh
thudng phai bang 1,1 1an dién dp danh dinh clia ac qui (6 V, 12 V...).

Khi hoat dong véi cac ngudn cung cip khdc hoac cac loai ac qui khdc (so cap hoic thi
cép), dién 4p ki€m tra binh thudng 14y theo cong bo ciia nha san xuat.
5.4 Cdc diéu kién do kiém t6i han
5.4.1 Nhiét d¢ toi han

Khi do kiém & nhiét do t6i han, thuc hién do theo cédc thi tuc quy dinh tai muc 5.4.3,
v6i cac nhiét do t6i han nhu sau:

- Nhiét do t6i han dudi -20°C;

- Nhiét do t6i han trén +55°C;
54.2 Dién dp lam viéc toi han

Néu thiét bi vo tuyén la mot phan cua thiét bi két hop nao d6, duoc cung cap nguodn tir
nguon chung thi khong yéu cau do ¢ di€u kién nay
5.4.2.1 Gia tri dién ap luGi

Gia tri dién dp ludi t6i han can do d6i véi thiét bi dung nguén xoay chiéu AC la gid tri
danh dinh +£10%.
5.4.2.2 Nguoén dc qui axit-chi dung trén xe 6 to

Khi thiét bi vo tuyén str dung ngudn ac qui axit-chi trén xe 6 t0, dién dp kiém tra t6i han
phai bang 1,3 va 0,9 1an dién ap danh dinh ctia ac qui (6 V, 12 V...).
5.4.2.3 Nguon dc qui loai khac

Dién 4p t6i han dudi diung cho thiét bi vo tuyén sir dung céc loai dc qui khdc nhau
nhu sau:

- D6i véi dc qui Leclanché hoac Lithium: 0,85 14an dién 4p danh dinh cua ac qui.
- D6i véi dc qui Mercury hoac Nikel - cadmium: 0,9 14n dién dp danh dinh cua dc qui.

Trong ca hai truong hgp dién ap t6i han trén dugce ap dung 1a 1,15 1an dién ap danh dinh
clia ac qui.

10
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Dai v6i cac thi€t bi st dung cac loai ngudn cung cap khac, hoac c6 kha nang hoat dong
vGi mot loat cadc nguoén cung cap (so cap, thi cap), cac gia tri dién dp do thir t6i han do nha
san xudt cong bo.

5.4.3 Thu tuc thit tai nhiét do toi han

Trudc khi thuc hién do thir phai dé thiét bi can bang nhiét trong phong do.

Thiét bi phai dugc tat nguén trong qud trinh 6n dinh nhiét. Truong hop thiét bi ¢6 chia
céc mach on dinh nhiét do thi€t k€ dé€ 1am viéc lién tuc, cac mach nay phai dugc bat 1én lam
viéc trong 15 phut sau khi dat dugc su can bang nhiét. Sau thoi gian nay thiét bi phai dat duoc
céc yéu cau ky that quy dinh. D6i vdi ki€u thiét bi nay, nha san xuat phai cung cap cdc mach
nguén dé nuoi cac khdi mach mot cdch doc 1ap véi ngudn nuodi va phan con lai cua thiét bi.

Néu can bing nhiét khong dugc kiém tra, phai dé thoi gian 6n dinh nhiét t6i thiéu mot
gi0, hodc thdi gian nay c6 thé dugc quyét dinh bdi phong do. Chudi cdc phép do dugc lua
chon va do 4m trong phong do duoc diéu khién dé khong bi ngung dong hoi nudc.

TrudGe khi do thir tai nhiét do tGi han trén, can dat thiét bi trong phong do va chd dén khi
can bang nhiét. Thiét bi dugc cho phat s6 liéu thir it nhat trong mot phiit, sau d6 & ché do thu
dit liéu trong bon phiit, ldc nay thiét bi phai dat duoc cac yéu cau ky thuat.

Dé do thir & nhiét do t6i han dudi can dat thi€t bi trong phong do va chd dén khi can
bing nhiét, sau d6 dé thiét bi & ch€ do du phong hoic ¢ ché do thu trong khoang mot phiit sau
dé thiét bi phai dat duoc cac yéu cau ky thuat.

5.5 Lua chon thiét bi do
5.5.1 Luta chon mdu do

Phép do can duoc thuc hién trén mot hodc trén nhiéu miu san phdm dugc san xuat cong
nghiép, hodc trén san phdm thuc nghiém twong duong. Trudng hop phép do dugc thuc hién
trén san pham thuc nghiém thi san phdm duoc san xuét cong nghiép tuong tng phai hoan
toan giong vé moi mat vdi san pham thuc nghiém duge do.

Phép do cong suit buc xa vo tuyén thuong khong chinh xac, do vay nén dung phép do
dan. Trong phép do dan c6 thé phai dung dén céc ddu néi (connector) phit hgp. Trudng hop
khong dung duoc ddu n6i thi phai dung bo ghép do phit hop dé chuyén déi tin hiéu biic xa
thanh tin hiéu dan. Néu khong st dung dugc cac phuong phap do trén, phai dung phuong
phép do biic xa.

5.5.2 Thuc hién

Thiét bi doc 1ap dugc thuc hién do kiém véi bat ky thiét bi phu trg ndo. Céc thiét bi vo
tuyén gan thém c6 thé dugc do cling véi cédc thi€t bi chit va/hodc thiét bi g 1dp phi hop. Khi
st dung tap hop nhiéu thi€t bi vo tuyén va ang ten, cdu hinh duoc chon dé do ki€ém nhu sau:

- B6i v6i mdi tap hop, xdc dinh muc cong sudt duoc ngudi st dung Iua chon cao nhat va
bd ang ten c6 do loi 16n nhat.

- Tir cdc tap hop két qua, chon 1ay tap hop ndo c6 cong suat biic xa ding huéng tuong
duong 16n nhat.
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5.5.3 Lua chon cdc tan sé lam viéc

Thiét bi ¢6 thé dugc diéu chinh hodc 1am viéc tai cdc tin s6 khéc nhau, t6i thi€u ¢ hai
tan sO lam viéc c6 thé duoc lwa chon 1a céc gi6i han trén va dudi cua (céc) dai tdn s6 cua
thiét bi.

5.6 Po kiém cdc thiét bi duoc ddu noi tdi thiét bi chii va cdc thiét bi vé tuyén gdn thém

Doi véi cdc thiét bi két hop va doi vé6i cdc khoi vo tuyén phai dau noi t6i thiét bi chu dé
cung cap cac chiic nang vo tuyén, cho phép st dung cac phép do thay thé khiac nhau. Khi st
dung nhiéu t6 hop, viéc do kiém khong céan 1ap lai doi v6i cac t6 hop khoi vo tuyén va thiét bi
cht khédc nhau néu ching giong nhau vé co ban.

Khi str dung nhiéu t6 hgp va cac thiét bi két hop khong giong nhau vé co ban, mot thi€t
bi két hop nay phai dugce do theo toan bo cdc yéu cau ky thuat quy dinh trong tiéu chuin nay
va cac thi€t bi két hop khac chi do ki€ém céc phat xa gia bic xa.

5.6.1 Lua chon A: Thiét bi két hop

Cac thiét bi két hgp hodc t6 hop cac thiét bi vo tuyén gin thém véi cdc loai thiét bi chl
cu thé dugc sir dung dé do kiém theo ddy du cdc yéu cdu k¥ thuat trong tiéu chuén.
5.6.2 Lua chon B: Sit dung mot thiét bi chii hodc thiét bi gd ldp

Trudng hop khoi vo tuyén 1a mot thiét bi vo tuyén gin thém dugc du dinh sir dung trong
nhiéu bo két hop khdc nhau, cau hinh do kiém phl hgp bao gém thiét bi ga lap hodc thiét bi
cht dién hinh. C4u hinh nay phai dai dién cho cdc loai t6 hgp ma thiét bi c6 thé sir dung.
Thiét bi gd 1ap phai cho phép phan thiét bi vo tuyén dugc cidp ngudn va kich thich hoat dong
nhu khi duoc ddu noi t6i hodc dua vao thi€t bi chu hodc thiét bi két hop. Viéc do ki€ém phai
duoc thuc hién theo moi yéu cdu k§ thuat néu trong tiéu chuan.

5.6.3 Chuoi so'liéu thir

Nha san xudt phai cung cép chudi so liéu do thir dé kiém tra qua trinh diéu ché. Chubi
s0 liéu do thur nay s€ trai cong suit phat cua may phat trén duong bao cong suat. Néu thiét bi
vO tuyén khong phat tin hiéu RF lién tuc thi chubi s6 liéu thir phai:

- Tao ra tin hiéu RF giong hét nhau trong méi lan truyén

- Truyén dan déu dan theo thdi gian

- Chudi tin hiéu truyén dan lap lai chinh x4c.

5.7 Thong tin sdn phdm
Céc thong tin sau day can thi€t dé thuc hién cac phép do:
a) Kiéu diéu ché sir dung: diéu ch€ FHSS, diéu ché DSSS hoic cac kiéu diéu ché khac;
b) Khi str dung diéu ché FHSS: s6 lugng kénh nhay tan, thoi gian dimg cho timg kénh
va thoi gian 16n nhat gitra hai truong hgp st dung cung mot kénh;
c) Déi tan s6 lam viéc cla thiét bi va, néu c6 thé, cdc bang tan hoat dong;

d) Kiéu thiét bi, vi du: thiét bi 1am viéc doc lap, thi€t bi vo tuyén gan thém, thiét bi lam
viéc két hop...;
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e) Cac diéu kién lam viéc t6i han dp dung cho thiét bi;
f) Cdc t6 hop du kién s& sir dung cuia cac thiét 1ap cong suat thi€t bi vo tuyén va mot hay
mot s6 t6 hop ang ten va cdc mic e.i.r.p tuong Gng cua ching;

g) Cac dién ap danh dinh cta thiét bi vo tuyén lam viéc doc 1ap hoac dién ap danh dinh
ctia thiét bi chl hodc thiét bi két hop trong trudng hop c¢6 cac thiét bi vo tuyén gan thém;

h) Kiém tra diéu ché€ da duoc sir dung.

6. Cac phuong phap do kiém

6.1 Tong quan

Phan nay qui dinh céc phuong phdp do kiém cdc thong s6 ciia may phat va may thu
sau day:

- Cong suat birc xa hiéu dung;

- Mat do cong sudt pho 16n nhat;

- C4c dai tan so;

- Cac phat xa gia phat;

- Cac phat xa gia thu.

Cac phuong phép do ki€ém sau day diing cho cac thiét bi doc 1ap va cdc céu hinh thi€t bi
dugc xac dinh 6 muc 5.5.

6.2 Do cdc chi tiéu cua mdy phdt
6.2.1 Cong sudt biic xa hiéu dung (e.r.p)

Diéu kién do kiém xem muc 5.

Cong suat bic xa hiéu dung (e.r.p) phai duoc xac dinh va ghi lai két qua. Phuong phap
do duoc ap dung cho t6 hop thiét bi vo tuyén va dng ten ctia nd. Trudng hop ngudi st dung ¢
thé diéu chinh dugc cdc mic cong sudt cao tin thi cdc phép do phai thuc hién véi cdc mic
cong sudt cao nhat cé san cho nguoi st dung doi véi thiét bi.

Phuong phép do kiém dugc d4p dung cho ca phép do dan va phép do biic xa.

Trong truong hop do buc xa, st dung vi tri do nhu mo ta & Phu luc A va cac thu tuc do
nhu mo ta & Phu luc B, cong suat bic xa hiéu dung nhu quy dinh tai muc 4.2.1 duoc do va ghi
lai trong bdo cédo do.

Trong truong hgp do dan, mdy phat phai dugc noi véi thiét bi do qua mot bo suy hao
phu hgp va cong suat RF nhu quy dinh tai muc 4.2.1 dugc do va ghi lai trong bao cdo do.

Phép do phai dugc thuc hién & ché€ do lam viéc binh thuong cta thiét bi vo tuyén véi
diéu ch€ st dung chudi so liéu thir.

Thu tuc do nhu sau:
Buoc 1:
- St dung dau n6i phu hgp, ndi dau ra cia may phat véi mot di-6t tach song;
- DAu ra cla di-6t tich séng dugc ndi téi kénh doc cua may do may hién song;
- Bo t6 hop di-ot tach séng va may hién song phai ¢6 kha ning tdi sinh mot cdch trung
thuc cac gia tri dinh ctia duong bao cong sudt va chu ky cua tin hiéu ra cia may phat;
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- Chu k¥ lam viéc clia mdy phét quan sit duoc (Tx on/(Tx on + Tx off)) dugc ghi bang
bién x, (0 < x < 1) va dugc ghi lai trong bdo cdo do. D€ kiém tra, thi€t bi phai lam viéc véi
chu ky 1am viéc bang hoac 16n hon 0,1.

Buoc 2:

- Cong sudt ra trung binh cua may phat dugc xac dinh bdi st dung may do cong suat
cao tan bang rong da duoc hiéu chudn c6 bo tach séng cip nhiét dién hodc mot thi€t bi tuong
duong, v6i mot chu ky két hop vuot qua chu ky 1ap lai cia may phat 5 1an hoac 16n hon. Gia
tri quan sat duoc ghi lai 1a A dBm;

- Cong sudt bitc xa dang huéng twong duong e.i.r.p dugc tinh todn tir cong suat ddu ra A
néu trén, chu ky lam viéc quan sat dugc x va tang ich cua ang ten 1a G tinh theo dBi theo
cong thuec:

P=A +G + 10log(1/x)

P khong duoc vuot qua cac gia tri cho trong muc 4.2.1.

Buoc 3:

- Phép do duoc thiét 1ap nhu ¢ budc 1 dé xdc dinh dinh cua dudng bao cong suat clia tin
hiéu dau ra may phat trén may hién song;

- D0 léch 16n nhat cua tia Y ctia may hién song duoc ghi lai la gia tri “B”.

Buoc 4:

- Thay th€ mdy phat bing bo tao tin hiéu. Tan s6 ra clia bo tao tin hiéu dugc dat bang
tan so trung tim cia may phat;

- Tin hiéu ctia bo tao tin hiéu 1a tin hiéu khong bi diéu ché. Tin hiéu nay duoc nang
cong sudt phat 1én bang véi do léch clia tia Y ciia mdy hién séng, bang mic B & budc 3;

- Miic cong sudt dau ra “C” (dBm) clia bo tao tin hiéu dugc xdc dinh bang may do cong
suét cao tin RF bang rong da hiéu chuén c6 bo tach séng cap nhiét dién hodc mot thiét bi
tuong duong;

- Mic C phai khong duge vuot qua 3 dB, gid tri 6 muc 4.2.1 trir di tang ich G cta ang
ten (dBi).

Céc phép do nay phai duoc thuc hién tai cdc diéu kién thuong va diéu kién t6i han &
muc 5.

Cac két qua nhan duogc dugc so sdnh véi cac gia tri gidi han & muc 4.2.1 d€ ching t6 su
phu hop cua thiét bi.

6.2.2 Mdt do cong sudt pho lom nhdt

Mat do cong suat phé 16n nhét phai duoc do va ghi lai trong bao céo do.

Trong truong hop do bic xa, st dung vi tri do nhu mo ta & Phu luc A va cac tha tuc do &
Phu luc B, mat do cong suét phd 16n nhat nhu quy dinh tai muc 4.2.2 phai duoc do va ghi lai
trong bdo céo do.

Trong trudong hop do dan, can n6i may phat véi may do thong qua mot bo suy hao thich
hop va mat do cong suét phd 16n nhit nhu quy dinh tai muc 4.2.2 duoc do phai duge do va
ghi lai trong bdo cao do.

Mat do cong suat phd 16n nhét dugc xdc dinh bang mot may phéan tich phd ¢6 bang
thong du 16n va may do cong suat.
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Cac thiét bi phat xa 10 ps trd 1én phai duoc do nhu sau:

N6i mot may do cong suét RF t6i ddu ra trung tin IF cua mdy phan tich phé va can
chinh gid tri doc chinh x4c bing mot may tao tin hiéu chuan.

Chii y: Mic ra trung tin IF cia mdy phan tich phé c6 thé thap hon 20 dB hoic hon nita
so v6i miic vao ciia mdy phan tich pho. Trir khi may do cong suat c6 di do nhay, c¢6 thé phai
can dén mot bo khuéch dai bang rong.

Thu tuc do nhu sau:

Buoc 1:

- Thi€t 1ap do dugc can chinh bang tin hiéu CW tir mot nguén tin hiéu chudn, c6 muc 1a
10 dBm;

- Thiét 1ap cdc thong s6 cia mdy phan tich phd nhu sau:

+ Tan s6 trung tam: bang véi nguon tin hiéu;

+ Do phan giai cua bang thong BW: 100 kHz d6i v6i FHSS, 1 MHz d6i vé6i DSSS;

+ Bang thong video: giong nhau;

+ Ch€ d6 tach séng: dinh xung duong;

+ Miic trung binh: tat;

+ Khoang cach: 0 Hz;

+ Bién do: diéu chinh & giita khoang thiét bi.

Buoc 2:

- Cong suat cla tin hiéu can chinh dugc giam xuéng 0 dBm va xac dinh céc gia tri doc
duoc trén may do cong suat cling giam 10 dB.

Buoc 3:

- D4u noi cdc thiét bi can do. Sir dung cac thiét 1ap sau ctia mdy phan tich phé két hop
v6i chic nang git dinh (max hold) tim ra tdn s6 c¢6 cong suét ra 16n nhat trén duong bao
cong suat:

+ Tan s6 trung tam: bang vdi tn s6 1am viéc;

+ Do phan giai cua bang thong BW: 100 kHz d6i véi FHSS, 1 MHz d6i vé6i DSSS;

+ Bang thong video: giong nhau;

+ Ch€ do tach song: dinh xung duong;

+ Miic trung binh: tat;

+ Khoang cach: ba lan do rong pho;

+ Bién do: diéu chinh & giita khoang thiét bi.

- Ghi lai tan s6 tim duogc.

Buoc 4:

Thi€t 1ap tAn so trung tam cta may phan tich phd bang véi tan s6 tim dugc va chuyén
tGi khoang s6 khong (zero span). Mdy do cong suét chi thi mat do cong suat do duge (D).
Mat do cong suat phd e.i.r.p. dugc tinh todn tir mat do cong sudt do duge D va tang ich ang
ten G da cong bo.
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Thu tuc do & trén phai dugc lap lai d6i véi mdi tan so trong hai tdn s6 gidng nhau trong
tha tuc néu tai muc 5.2.1.

Khi bang thong cia may phan tich phd khong tuan theo dinh luat Gauss, phai xac dinh
hé s6 stra 16i thich hop va ap dung dé tinh.

Néu may phan tich phé c6 thé do dugc mat do cong sudt thi chitc nang nay c6 thé dugc
str dung thay thé& cac thu tuc trén.
6.2.3 Ddi tan ciia thiét bi su dung diéu ché FHSS

St dung cdc thi tuc do theo Phu luc B dé xdc dinh dai tin 1am viéc.

Cac phép do nay dugc thuc hién & ch€ do binh thuong va ché€ do téi han va st dung
chudi s6 liéu thir nhu quy dinh trong muc 5.6.3 d€ do.

Thu tuc do nhu sau:

a) Dat mdy phan tich pho & ché do video can bang véi budc quét toi thiéu 1a 50 va kich
hoat mdy phat ciing bo diéu ché. Man hinh s& hién thi giéng hinh 2;

b) Chon tan s6 lam viéc thap nhét cta thi€t bi can do;

c¢) Tim tan s6 thap nhat thap hon tdn s6 lam viéc ma tai d6 mat do cong suat phd sut
dudi mitc cho & muc 4.2.3. Xem duong A ctia hinh 2, ghi lai tan s6 nay;

d) Chon tan s6 lam viéc cao nhat cua thiét bi can do;

e) Tim tdn s6 cao nhat tai d6 mat do cong suat pho sut dudi miic cho & muc 4.2.3. Xem
duong B ctia hinh 2, ghi lai tan s6 nay;

f) Su khac nhau gitta cac tan s6 do dugc & budc ¢) va budc e) chinh 1a dai tan s6. Ghi lai
dai tan s6 nay trong bao cdo do.

Chii y: Doi v6i cac thiét bi chi c6 mot tan s6 lam viéc ¢ dinh, c6 thé bo qua budc b) va
budc d).

Phép do nay phai duoc 1ap lai cho ting dai tan s6 lam viéc ma nha san xuit cong bd.
Céc két qua nhan dugc dugc so sanh véi cac gidi han cho & muc 4.2.3 chitng minh sy phu hgp
cta thiét bi.
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Hinh 2: Do cdc tan s6 cuc tri cua duong bao cong sudt

Trong vi du nay gia thi€t bang thong c6 do phan giai la 100 kHz.
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6.2.4 Ddi tan so cia cdc thiét bi su dung cdc dang diéu ché khdc

Str dung cdc thi tuc do theo Phu luc B dé xdc dinh dai tin 1am viéc.

Cac phép do nay dugc thuc hién & ch€ do binh thuong va ché€ do téi han va st dung
chudi s6 liéu thir nhu quy dinh tai muc 5.6.3 dé do.

Thu tuc do nhu sau:

a) Dat mdy phan tich pho & ché do video can bang véi budc quét toi thiéu 1a 50 va kich
hoat may phét cling bo diéu ché. Tin hiéu bic xa cao tdn RF clia thiét bi s& hién thi trén may
phan tich phé. Man hinh s& hién thi giong hinh 2;

b) Chon tan s6 lam viéc thap nhét cla thi€t bi can do;

¢) Dung chifc niang danh d4u (marker) ctia may phan tich phd, tim tan s6 thap nhit, thap
hon tdn s6 1am viéc ma tai d6 mat do cong suét phd sut dudi mitc cho & muc 4.2.3. Xem
duong A ctia hinh 2, ghi lai tan s6 nay;

d) Chon tan s6 lam viéc cao nhat cua thiét bi can do;

e) Tim tAn s6 cao nhat tai d6 mat do cong suat pho sut dudi mic cho & muc 4.2.3. Xem
duong B cua hinh 2, ghi lai tan s6 nay;

f) Su khac nhau giita cac tan s6 do dugc ¢ bude c) va budc e) chinh 1a dai tan so.

Chii y: Doi v6i cac thiét bi chi c6 mot tan s6 lam viéc ¢ dinh, c6 thé bo qua budc b) va
budce d).

Phép do nay dugc lap di lap lai cho tiing dai tan s6 lam viéc ma nha san xudt cong bé.
6.2.5 Cdc phdt xa gid cua mdy phdt

Phuong phép do sau day dugc dung dé do ca hai phép do dan va phép do biic xa.

Trong truong hgp do buc xa, st dung vi tri do nhu mo ta tai Phu luc A va cac thu tuc do
theo Phu luc B, phat xa gia nhu dinh nghia tai muc 4.2.4 phai dugc do va ghi lai trong bao
céo do.

Trong truong hop do dan, thiét bi vo tuyén phai dugc ndi vao thiét bi do qua bo suy hao
phu hop.

Do kiém thiét bi FHSS dugc thuc hién khi thiét bi nhay tin qua lai cdc tin s6 trong dai
tan s6 lam viéc dudi day:

- Tan s6 lam viéc thap nhat; va

- Tan s6 lam viéc cao nhat.

Trong qué trinh do kiém, diéu ché duoc thuc hién vé6i chudi dit lieu do ki€m.

Truong hgp trong khi do mdy phat nging phat giita cdc chang, mdy phat phai ngiing
phat trong mot chu ky thoi gian t6i thi€u bang hodc 16n hon thoi gian mdy phét dimg phat &
ché do binh thuong.

Néu thi€t bi c6 ch€ do dung tu dong, ch€ do nay phai khong duge kich hoat trong suot
thoi gian do ki€m, trir khi phai van hanh dé bao vé thiét bi. Néu ché do dimg tu dong duoc kich
hoat, trang thai cia mdy phai dugc hién thi. Thiét bi do phai dugc dit & ché do do gitt dinh.
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Thu tuc do nhu sau:

- May phat lam viéc & ché do phat cong suat 16n nhat, hoac, trong truong hop thiét bi c6
thé 1am viéc tai nhiéu mifc cong sudt khdc nhau thi chon mifc cao nhat va miic thap nhat;

- DO pho tan bén ngoai dai dé tim cdc phdt xa vuot qua cdc gid tri giéi han cho trong
muc 4.2.4 hoac thap hon trong khoang 6 dB cac gia tri cho & muc 4.2.4;

- Phép do nay phai dugc thuc hién véi may phat lam viéc & tan so thdp nhat va cao nhét.

Lap lai phép do nay v6i may phat & ché do du phong.

Trong trudng hop thuc hién do v6i mot mdy phan tich phd, nhing thiét lap va thi tuc do
sau day dugc st dung:

- Do phan giai cua bang thong BW: 100 kHz;

- Bang thong video: giong nhau;

- Ché d6 tach song: dinh xung duong;

- Miic trung binh: tit;

- Khoang cach: 100 MHz;

- Bién do: diéu chinh ¢ giita khoang thiét bi;

- Thoi gian quét: 1 s.

Doi v6i cac phat xa do duge thap hon 6 dB gid tri gidi han quy dinh, do phan giai cia
bang thong phai dugc chuyén t6i 30 kHz va cdc khoang sé& dugc di€u chinh tuong tng. Néu
muc tin hiéu khong thay d6i 16n hon 2 dB thi d6 1a phét xa bang hep, con néu mic tin hiéu
thay d6i 16n hon 2 dB thi d6 1a biic xa bang rong. Ghi lai cdc gid tri nay.

Chii y: Pho chinh cua thi€t bi dugc do c6 thé bao phu 1én cdc mach vao clia mdy phan
tich phd va gay ra tin hiéu “gia” dang anh béng. Anh béng c6 thé dugc phan biét véi tin hiéu
that bang cach tang suy hao dau vao 1én 10 dB. Néu tin hiéu gia bi€n mat thi d6 ding 1a anh
béng va dugc bo qua.

6.2.6 Phdt xa gid cua mdy thu

Phuong phap do sau day dugc ap dung cho ca phép do dan va phép do biic xa.

Trong truong hgp do buc xa, st dung vi tri do nhu quy dinh tai Phu luc A va céc thu tuc
do theo Phu luc B, cac phat xa gia phai dugc do va ghi lai.

Trong truong hgp do dan, cac thiét bi vo tuyén dugc ndi vao thiét bi do qua bo suy hao
phu hop.

Thu tuc do nhu sau:

- D6i v6i cac thiét bi & ché€ do thu, phd thich hop s& duoc kiém tra cdc biic xa vuot
qua gia tri giéi han & muc 4.3 hoac thap hon trong khoang 6 dB cac gia tri giéi han da cho &
muc 4.3.

Viéc do kiém chi duoc thuc hién trong cc diéu kién sau:

- Dai véi thiét bi FHSS, thi€t bi phai duge do & ché€ do thu trén cac tan s6 dugc dinh
nghia & muc 6.2.3;
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- D6i v6i thiét bi DSSS va cdc thiét bi khdc, do ki€ém duge thuc hién & ché do thu tai tAn

sO lam viéc cao nhit va thap nhat.

Trong trudng hop do kiém dugc thuc hién véi mdy phan tich phd, sit dung céc thiét 1ap

va thu tuc do phat xa bang hep nhu sau:
- Do phan giai cua bang thong BW: 100 kHz;
- Bang thong video: giong nhau;
- Ché do tach song: dinh xung duong;
- Miic trung binh: tit;
- Khoang cach: 100 MHz;
- Bién do: diéu chinh & giita khoang thiét bi;

- Thoi gian quét: 1 s.

Doi v6i cac phat xa do duge thap hon 6 dB so véi giGi han quy dinh, do phan giai cua
bing thong s& chuyén vé 30 kHz va cdc khoang s& dugc diéu chinh twong tng. Néu mic tin
hiéu khong thay déi 16n hon 2 dB thi d6 1a bic xa bang hep, con néu mic tin hiéu thay doi
16n hon 2 dB thi do6 1a biic xa bang rong. Ghi lai cdc gié tri nay.

7. Do khong dam bao do

Dai véi timg phép do, do khong dam bao do dugc phai bang hodc nhd hon cdc gia tri
trong bang 5. Cac tinh todn do khong dam bao do 14y theo tai liéu TR 100 028-1 v6i hé so
gian n6 (hé s6 duong bao) k = 1,96 hoac k = 2 (theo phan b6 Gauss, trong truong hgp nay cac
dac tinh phan bo ¢6 muc do tin cay tuong tng 95% va 95,45%).

Bdng 5: Cdc gid tri do khong dam bdo do 1on nhdt

Cac thong so Gia tri
Tan s6 +1 % 107
Téng cong suat cao tin RF dan +1,5dB
Mat do cong suét cao tin RF déan +3 dB
Céc phat xa gia dan +3 dB
Toan bd cac phat xa biic xa +6 dB
Nhiét do +1°C
Do 4m +5%
Céc gia tri dién ap DC va tan thap +3%
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PHU LUC A
(Quy dinh)

Vi tri do kiém va bé tri do bitc xa

A.1 Vi tri do kiém

A.l.1 Vi tri do ngoai troi

Thuat ngit “ngoai trdi” dugc hiéu theo quan di€ém dién tir trudng. Vi tri do ngoai troi ¢6
thé thuc su 12 & ngoai troi hodc 1a vi tri do thay thé vdi cdc tudng va tran co tinh chat trong
sudt vGi cac song vo tuyén & cac tan s6 quan tam.

Mot vi tri do ngoai troi ¢6 thé duge dung dé thuc hién cdc phép do sit dung phuong
phdp do bic xa mo ta & muc 6. Cdc phép do tuyét doi va cac phép do tuong d6i co thé duoc
thuc hién trén mdy phat va mdy thu. Cac phép do tuyét doi vé cudong do trudong yéu cau hiéu
chuén tai vi tri do.

Khoang cdch do t6i thiéu 3 m dugc sir dung dé do tan s6 dén 1 GHz. Dai vdi tan s6 16n
hon 1 GHz, c6 thé st dung cdc khoang cach do bat ky phit hop. Kich thudc cua thi€t bi
(khong ké ang ten) phai nho hon 20% khoang cdch do. Chiéu cao cua thiét bi hodc cla ang
ten thay thé phai I1a 1,5 m; do cao cua dng ten do (ciia mdy phat hodc mdy thu) c6 thé thay do6i
to 1-4 m.

Can chi y dé dam bdo ring cac phan xa tir cdc vat thé ngoai lan can khong lam suy
giam két qua do, cu thé:

- Khong c6 vat dan la ¢6 kich thuGe vuot qua mot phan tu bude song cua tan s6 do cao
nhat & ngay gan vi tri do;

- Céc cdp dan phai cang ngan cang tot; cdc cap duoc dat trén mat dit hodc chon bén
duéi dat cang nhi€u cang tot; dung cédc cép trd khang thap.

C4u hinh do cho & hinh A.1.

2 =
Do cao quy dinh
1 tr1+4 m
1) Thiét bi can do
2) Ang ten do
3) B0 loc thong cao (theo yéu cau)
4) M4y phan tich phé hoic mdy thu do. 15m
Mat dat
4 1 3

Hinh A.1: B6'tri cdu hinh do
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A.1.2 Phong cam (phong khong phdn xa)
A.1.2.1 Téng quan

Phong cam 1a mot phong boc kin bang cdc loai vat liéu hip thu tin s6 vO tuyén va mo
phong mot moi trudong khong gian tu do. D6 1a mot moi trudng thay thé dé thuc hién cac
phép do biic xa dd néu & muc 6. Cac phép do tuyét doi hodc tuong d6i c6 thé duge thuc hién
trén cdc may phat va may thu. Cac phép do tuyét d6i cuong do truong yéu cau su can chinh
ctia phong cam. Ang ten do, thiét bi duoc kiém tra va céc ang ten phu duoc sir dung nhu do
ki€m tai vi tri do kiém ngoai troi, nhung dugc bé tri & cing do cao c6 dinh trén san.
Al.22Mbta

Mot phong cam phai dat cdc yéu ciu vé suy hao che chén va suy hao phan xa cta tudng
dugc cho & hinh A.2. Hinh A.3 chi ra mot vi du xay dung mot phong cam ¢6 nén 5 m x 10 m
va cao 5 m. Tran va cdc mat tudong dugc phu vat liéu hap thu hinh thap nhon cao xap xi 1 m.
Mit nén dugc bao boc bdi cac vat liéu hap thu dac biét. Kich thudc that bén trong phong 1a
3m x 8 m x 3 m, vi vay c6 thé do dugc khodng cdch 16n nhat 1a 5 m & truc giita ctia phong
ndy. Vat hap thu san loai bo cac phan xa tir san do d6 do cao ang ten khong can thay doi. Cac
phong cam ¢6 kich thude khéc ¢6 thé dugc sir dung.

A.1.2.3 Anh huéng ciia cdc phdn xa ky sinh

Dai v6i lan truyén trong khong gian tu do & truong xa, méi quan hé cua cuong do
truong E va khoang cach R dugc cho bdi: E = E; x (Ry/R), vé6i Eyla do manh trudng chuén va
R, 1a khoang cdch chudn. M6i quan hé nay cho phép thuc hién cac phép do twong doi do moi
héing s6 da dugc loai trir trong ti s6 va suy hao cdp cling nhu su sai léch dng ten hoac kich
thudc ang ten déu khong quan trong.

Néu 1ay logarit ctia phuong trinh trén, c6 thé dé dang thay duoc do léch khoi dudng
cong ly tudng boi su tuong quan ly tudng cua cudong do trudng va khoang céch dién ra theo
mot dudng thang. Nhitng do léch xudt hién trén thuc t€ nhin thay rat rd rang. Phuong phdp
gidn ti€p nay chi ra nhanh chéng va dé dang bt ci su nhiéu nao gay ra do cdc phan xa va n6
it kh6 hon nhiéu so véi phuong phap do truc tiép cac suy hao phan xa.

Trong mot phong cam cé cac kich thudc nhu trén, tai tan s6 thap hon 100 MHz sé&
khong ¢6 cdc diéu kién truong xa, nhung su phan xa cua cédc buc tuong lai manh hon, vi vay
phai cén than khi can chinh. D6i v6i dai tAn s6 trung binh tir 100 MHz dén 1 GHz su phu
thuoc cua cuong do truong theo khoang cach rat phu hop véi tinh toan. Trén 1 GHz, do xuat
hién nhiéu phan xa, su phu thuoc cia cuong do truong véi khoang cach sé khong tuong quan
mot ciach chat ché nhu vay.

A.1.2.4 Su cdn chinh va ché do su dung

Su can chinh va ch€ do str dung giong nhu d6i véi phép do tai vi tri do kiém ngoai troi,
su khédc nhau chi 1a cdc ang ten do khong can di€u chinh nang va ha d¢ cao trong qua trinh
chon gia tri 16n nhat, di€u nay sé don gian hod phép do.

21



TCN 68 - 242: 2006

22

a (dB)
110
100
90
80 A
Z)g Gidi han t6i thiéu clia suy hao do vd boc
7
50
40
30
20 WA
10 7
0 Gid6i han suy hao phan hoi
‘Ml ‘; T T T T T (lD (Dl (lD
= = E §§§§~vof(m)
— — o O S —
— o
Hinh A.2: Yéu cdu vé che chdn va phdn xa
10 m
(Elc;itt}?:"r |<— Khoang cich do Ang ten do
' —L— Banquay khong din —L— Sm
Bé mit khong dan
1 m
Mit nén

& Khoang cach do @ Sm
B

i an quay khong dan i
| o |
W VN
w \ Z/ Phong kin

P . khong cén vat liéu hap thu
Céac miéng loc va

~ - dé chia thiét bi do
dan cdp dong truc qua

Hinh A.3: Phong duoc boc cdm cho cdc phép do mo phong khong gian tu do



TCN 68 - 242: 2006

A.2 Ang ten do

Khi vi tri do kiém dugc sir dung dé€ do buc xa, ang ten do kiém duogc sir dung dé phat
hién cdc trudong dién tir tir ang ten do ki€ém va dng ten phu. Khi vi tri do ki€ém dugc sir dung dé
do cac dac tinh ctia mdy thu, dng ten dugc st dung nhu ang ten phat. Ang ten nay s& duoc lap
trén gia do cho phép su dung ang ten ca phan cuc ding va phan cuc ngang va cho phép thay
d6i do cao tlr tam ctia n6 véi dat trong pham vi quy dinh.

Nén sir dung cac ang ten do ki€ém c6 do dinh huéng 16 rang. Kich thudc cua cdc ang ten
do kiém doc theo truc do khong dugc vuot qua 20% khoang céch do.

A.3 Ang ten phu

Ang ten phu dugc st dung dé thay thé cho céc thiét bi do trong cdc phép do thay thé.

Dai véi cac phép do dudi 1 GHz ang ten phu la ang ten ngiu cuc cong hudng nira budc séng
tai tAn s6 nghién cttu, hodc ngau cuc thu ngin, duoc can chinh theo ngdu cuc nita budc séng.
Dai vé6i phép do tir 1 GHz va 4 GHz dung ang ten ngau cuc nlra buGc séng hoac ang ten loa.
D6i v6i cdc phép do trén 4 GHz dung dng ten loa. Tam cla ang ten nay phai tring véi diém
chuén ctia miu do né thay thé. Diém chuén nay 13 tam thé tich ciia mau khi ang ten ctia nd
duoc 1ap bén trong hop may, hodc 1a diém ang ten ngoai duoc n6i dén hop mdy.
Khoang céch giita diém thdp nhat clia ngdu cuc v6i mat dat it nhat 1a 30 cm.

Chii y: Tang ich cua ang ten loa dugc biéu dién 1a gia tri twong doi so voi phan tir bitc
xa dang huéng.
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PHU LUC B
(Quy dinh)
Mo ta tong quan phép do

Phu luc nay dua ra phuong phdp tong quét dé do cdc tin hiéu cao tan RF st dung cac vi
tri do ki€m va b6 tri do nhu Phu luc A.

B.1 Cac phép do dan va viéc sit dung bo ghép do
Dé do cac miic cong suat thap cua thiét bi, c6 thé sir dung céc phép do din doi véi thiét
bi ¢6 ddu n6i ang ten, biang cdch st dung mot mdy phan tich pho.

Néu cdc thiét bi duoc do khong c6 dau noi phit hgp thi ¢6 thé st dung mot bo ghép do.

B.2 Cac phép do biic xa

Céc phép do bic xa duoc thuc hién véi su ho tro clia ang ten do va cdc thiét bi do mo ta
& Phu luc A. Ang ten do va thiét bi do phai duoc can chinh theo tha tuc xé4c dinh trong phu
luc nay. Thiét bi dugc do va ang ten do dugc dinh huéng dé thu dugc miic cong sudt biic xa
16n nhat. Vi tri nay dugc ghi lai trong két qua. Dai tan s6 dugc do & vi tri nay.

T6t nhat la cac phép do bic xa duge thuc hién trong phong cam. Thu tuc do nhu sau:

a) Stt dung vi tri do ddp ting cdc yéu ciu clia dai tan s6 clia phép do nay. Ang ten do
kiém duoc dinh huéng ban ddu la phan cuc ding trir khi c6 cdc chi dinh khdc va may phat
dugc do dugce trén gid d& O vi tri chudn clia n6 va dugc bat 1én;

b) St dung von ké khong chon loc hodc mdy phan tich phd bang rong dé do cong suit
trung binh. Dai vé6i cdc phép do khac dung may phan tich phé hodc von ké chon loc va diéu
chinh t6i tan s6 do.

Trong truong hop a) hodc b), ang ten do dugc nang lén hoac ha xudng néu can thiét,
trong khoang do cao quy dinh cho t6i khi thu dugc muc tin hiéu 16n nhat trén may phan tich
phé hay von k€& chon loc.

Ang ten do khong cin nang 1én hay ha xuong néu phép do dugc thuc hién & vi tri do
kiém theo muc A.1.2.

Do cao quy dinh
tr 1+4 m

1) Thiét bi can do

2) Ang ten do

3) May phan tich phé
hodc mdy thu do

Hinh B.1: B6'tri phép do s6'1
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¢) Mdy phét duoc xoay 360° quanh truc thang diing cho dén khi thu dugc tin hiéu 16n nhat;

d) Ang ten do lai dugc diéu chinh nang Ién hodc ha xuéng trong khoidng do cao quy
dinh cho t6i khi thu dugc muc tin hiéu 16n nhat. Ghi lai gia tri nay.

Chi y: Gia tri 16n nhat ghi dugc nay c6 thé nho hon cdc gid tri thu duoc ¢ cdc do cao
bén ngoai gi6i han quy dinh.

Ang ten do khong cin nang lén hay ha xudng néu phép do dugc thuc hién & vi tri do
kiém theo muc A.1.2.

Phép do nay dugc lap lai doi véi phan cuc ngang.

B.3 Phép do thay thé

Tin hiéu thuc tao ra tir thi€t bi dugc do c6 thé duoc xdc dinh bing cdch dung phép do
thay thé, trong d6 mot nguon tin hiéu da biét thay thé cho thiét bi duoc do, xem hinh B.2.

T6t nhat 1a phép do thay thé€ nay duoc thuc hién trong phong cam. D6i véi cac vi tri do
khdc, c6 thé can thiét phai hiéu chinh, xem Phu luc A.

[2 |

Do cao quy dinh
tr 1+4 m

1) Thiét bi duoc do
2) Ang ten thay thé

3) May phan tich pho
hoac von ké chon loc -

[ ]
4) Bo tao tin hiéu

Hinh B.2: B6'tri phép do s6 2

Mat dat

a) Str dung bo tri phép do s6 2, ang ten phu s€ thay thé cho ang ten may phat & cung vi
tri va cing phan cuc ding. Tan s6 clia bo tao tin hiéu dugc diéu chinh t6i tan s6 do. Ang ten
do duoc diéu chinh nang Ién hay ha xu6ng dé dam bao ring tin hiéu 16n nhét van con thu
duge. Mic tin hiéu vao cla ang ten thay thé€ duoc di€u chinh cho dén khi ngang bang hoic
theo twong quan da biét véi muc da phat hién tir mdy phat nhan dugc trén may thu do;

- Ang ten do khong can nang lén hay ha xudng néu phép do duoc thuc hién & vi tri do
kiém theo muc A.1.2.

- Cong sudét biic xa bang véi cong sudt tao ra bdi bo tao tin hiéu, ting 1én s6 14n theo
miuc tuong quan da biét va sau cac hiéu chinh do do lgi cua ang ten thay th€ va suy hao cap
gifta b tao tin hiéu va ang ten thay thé¢;

b) Phép do nay duogc 1ap lai v6i phan cuc ngang.
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FOREWORD

The Technical Standard TCN 68-242: 2006 "Radio equipments operating in the
2.4 GHz band and using spread spectrum modulation techniques - Technical
Requirements" is based on the standards ETS 300 328 (11 - 1996) of the European
Telecommunications Standards Institute (ETSI).

The Technical Standard TCN 68-242: 2006 is drafted by Posts and Telematics
Quality Control Directorate (PTQC) at the proposal of Department of Science &
Technology and issued following the Decision No. 27/2006/QD-BBCVT dated 25/7/2006
of the Minister of Posts and Telematics.

The Technical Standard TCN 68-242: 2006 is issued in a bilingual document
(Vietnamese version and English version). In cases of interpretation disputes, Vietnamese
version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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RADIO EQUIPMENTS OPERATING IN THE 2.4 GHz BAND
AND USING SPREAD SPECTRUM MODULATION TECHNIQUES

TECHNICAL REQUIREMENTS
(Issued together with the Decision No. 27/2006/QD-BBCVT dated 25/7/2006

of the Minister of Posts and Telematics)

1. Scope

This standard specifies the minimum technical requirements to be provided radio
equipments operating in the 2.4 GHz band and using spread spectrum modulation techniques
with output power up to 100 mW e.i.r.p.

This standard does not cover the requirements to the designing, manufacturing or
operating procedure for Radio equipments operating in the 2.4 GHz band and using spread
spectrum modulation techniques.

This standard does not apply to the radio equipment using for fixed radio service point -
to - point.

This standard is used as the basic to type approval for Radio equipments operating in
the 2.4 GHz band and using spread spectrum modulation techniques with output power up to
100 mW e.i.r.p.

2. Normative references

[1] ETS 300 328 Second Edittion (11/1996) Radio Equipment and Systems (RES);
Wideband Transmission systems; Data transmission equipment operating in the 2.4
GHz ISM band and using spread spectrum modulation techniques.

[2] ETSI EN 300 328 V1.4.1 (2003-04) Electromagnetic compatibility and Radio
spectrum Matters (ERM); Wideband Transmission systems; Data transmission
equipment operating in the 2.4 GHz ISM band and using spread spectrum
modulation techniques; Harmonized EN covering essential requirements under
article 3.2 of the R & TTE Directives.

[3] EN 300 328-1 V1.3.1 (2001-12) Electromagnetic compatibility and Radio spectrum
Matters (ERM); Wideband Transmission systems; Data transmission equipment
operating in the 2.4 GHz ISM band and using spread spectrum modulation
techniques; Part 1: Technocal characteristics and test conditions

3. Definitions and abbreviations

3.1. Definitions
Chip: A unit of modulation used in direct sequence spread spectrum modulation.
Chip rate: The number of chips per second.

Chip sequence: A sequence of chips with defined length and defined chip polarities.
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Combined equipment: any combination of non-radio equipment that requires a plug-
in radio device to offer full functionality

Direct sequence spread spectrum modulation: A form of modulation where a
combination of data to be transmitted and a known code sequence (chip sequence) is used to
directly modulate a carrier.

Fixed station: Equipment intended for use in a fixed location and fitted with one or
more antennae.

Frequency hopping spread spectrum modulation: A spread spectrum technique in
which the transmitter signal occupies a number of frequencies in time, each for some period
of time, referred to as the dwell time. Transmitter and receiver follow the same frequency hop
pattern. The frequency range is determined by the lowest and highest hop positions and the
bandwidth per hop position.

Frequency range: The range of operating frequencies over which the equipment can be
adjusted.

Host: Host equipment is any equipment which has complete user functionality when
not connected to the radio equipment part and to which the radio equipment part provides
additional functionality and to which connection is necessary for the radio equipment part to
offer functionality.

Integral antenna: An antenna designed to be connected to the equipment without the
use of a standard connector and considered to be part of the equipment.

Mobile station: Equipment normally used in a vehicle or as a transportable station.

Operating frequency: The nominal frequency at which the equipment can be operated;
this is also referred to as the operating centre frequency.

Plug-in radio device: Equipment intended to be used with or within variety of host
systems, using their control functions and power supply.

Power envelope: The frequency/power contour within which the useful RF power is
generated.

Spread spectrum modulation: A modulation technique in which the energy of a
transmitted signal is spread throughout a relatively large portion of the frequency spectrum.

Stand-alone radio equipment: Equipment that is intended primarily as
communications equipment and that is normally used on a stand-alone basis.

3.2 Abbreviations
DSSS Direct Sequence Spread Spectrum
e.L.r.p. equivalent isotropically radiated power
FHSS Frequency Hopping Spread Spectrum
ISM Industrial, Scientific and Medical
R&TTE Radio and Telecommunications Terminal Equipment
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RF Radio Frequency
Rx Receiver
Tx Transmitter.
3.3 Symbols
dBm dB relative to 1 milliwatt power
dBW dB relative to 1 watt power.

4. Technical characteristics

4.1 Modulation

The manufacturer shall declare the modulation characteristics of the equipment to be
tested. For the purpose of deciding which level of power density applies to equipment offered
for testing, this standard defines two categories of equipment: equipment conforming to the
stated characteristics of FHSS and equipment not conforming to these characteristics. The
latter category includes equipment using DSSS modulation.

4.1.1 FHSS modulation

FHSS modulation shall make use of at least 20 well defined, non-overlapping channels
or hopping positions separated by the channel bandwidth as measured at 20 dB below peak
power. The dwell time per channel shall not exceed 0.4 seconds. While the equipment is
operating (transmitting and/or receiving) each channel of the hopping sequence shall be
occupied at least once during a period not exceeding four times the product of the dwell time
per hop and the number of channels.

4.1.2 DSSS and other forms of modulation

For the purposes of this standard, other forms of spread spectrum modulation which do
not satisfy the constraints of the specification given in subclause 4.1.1, shall be considered
equivalent to DSSS modulation. Systems using these other forms of modulation shall be
considered equivalent to DSSS systems and shall be tested according to the requirements for
DSSS modulation.

4.2 Transmitter parameter limits

4.2.1 Effective radiated power

The effective radiated power is defined as the total power of the transmitter. The
effective radiated power shall be equal to or less than -10 dBW (100 mW) e.i.r.p. This limit
shall apply for any combination of power level and intended antenna assembly.

4.2.2 Peak power density

The peak power density is defined as the highest instantaneous level of power in Watts
per Hertz generated by the transmitter within the power envelope. For equipment using FHSS
modulation, the power density shall be limited to -10 dBW (100 mW) per 100 kHz e.i.r.p. For
equipment using other types of modulation, the peak power shall be limited to -20 dBW (10
mW) per MHz e.i.r.p.
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4.2.3 Frequency range

The frequency range of the equipment is determined by the lowest and highest
frequencies occupied by the power envelope.

f 1s the highest frequency of the power envelope: it is the frequency furthest above the
frequency of maximum power where the output power drops below the level of -80 dBm/Hz
e.L.r.p. spectral power density (-30 dBm if measured in a 100 kHz bandwidth).

f; is the lowest frequency of the power envelope; it is the frequency furthest below the
frequency of maximum power where the output power drops below the level equivalent to -
80 dBm/Hz e.i.r.p. spectral power density (or -30 dBm if measured in a 100 kHz bandwidth).

For a given operating frequency, the width of the power envelope is (f; — f). In
equipment that allows adjustment or selection of different operating frequencies, the power
envelope takes up different positions in the allocated band. The frequency range is
determined by the lowest value of f; and the highest value of

Fy resulting from the adjustment of the equipment to the lowest and highest operating
frequencies.

For all equipment the frequency range shall lie within the band 2.4 GHz to 2.4835 GHz
(f. > 2.4 GHz and f; < 2.483 5 GHz).

4.2 .4 Spurious emissions

Spurious emissions are emissions outside the frequency range(s) of the equipment as
defined in subclause 4.2.3.

The level of spurious emissions shall be measured as:
either:
a) their power in a specified load (conducted spurious emissions); and

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

c) their effective radiated power when radiated by cabinet and antenna.
The spurious emissions of the transmitter shall not exceed the values in tables 1 and 2
in the indicated bands.

Table 1: Transmitter limits for narrowband spurious emissions

Frequency Range Limit when operating | Limit when in standby
30 MHz - 1 GHz -36 dBm -57 dBm
above 1 GHz - 12.75 GHz -30 dBm -47 dBm
1.8 GHz - 1.9 GHz -47 dBm -47 dBm
5.15GHz-5.3 GHz

The above limit values apply to narrowband emissions, e.g. as caused by local oscillator
leakage. The measurement bandwidth for such emissions may be as small as necessary to
achieve a reliable measurement result.

Wideband emissions shall not exceed the values given in table 2.
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Table 2: Transmitter limits for wideband spurious emissions

Frequency Range Limit when operating | Limit when in standby
30 MHz - 1 GHz -86 dBm/Hz -107 dBm/Hz
above 1 GHz - 12.75 GHz -80 dBm/Hz -97 dBm/Hz
1.8 GHz - 1.9 GHz -97 dBm/Hz -97 dBm/Hz
5.15GHz-5.3 GHz

4.3 Receiver parameter limits

4.3.1 General

This standard does not impose limits on the receiver of the equipment other than
spurious emission limits.

4.3.2 Spurious emissions

The spurious emissions of the receiver shall not exceed the values in tables 3 and 4 in
the indicated bands.

Table 3: Narrowband spurious emission limits for receivers

Frequency Range Limit
30 MHz — 1 GHz -57 dBm
above 1 GHz - 12.75 GHz -47 dBm

The above limit values apply to narrowband emissions, e.g. as caused by local oscillator
leakage. The measurement bandwidth for such emissions may be as small as necessary to get
a reliable measurement result.

Wideband emissions shall be not exceed the values given in table 4.

Table 4: Wideband spurious emission limits for receivers

Frequency Range Limit
30 MHz -1 GHz -107 dBm/Hz
above 1 GHz - 12.75 GHz -97 dBm/Hz

5. Test conditions

5.1 Normal and extreme test conditions
Type tests shall be made under normal and extreme test conditions, unless otherwise
stated.

5.2 Power sources

5.2.1 Power sources for stand-alone equipment

During type tests, the power source of the equipment shall be replaced by a test power
source capable of producing normal and extreme test voltages. 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.
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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.

5.2.2 Power sources for plug-in radio devices

The power source for testing plug-in radio devices shall be provided by a test jig or host
equipment.

Where the host equipment and/or the plug-in radio device is battery powered, the
battery may be removed and the test power source applied as close to the battery terminals as
practicable.

5.3 Normal test conditions

5.3.1 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
recorded in the test report.

The actual values during the tests shall be recorded in the test report.

5.3.2 Normal power source
5.3.2.1 Mains voltage

The normal test voltage for equipment to be connected to the mains shall be the
nominal mains voltage.

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

When radio equipment is intended for operation from the usual, alternator fed lead-acid
battery power source used on vehicles, then the normal test voltage shall be 1.1 times the
nominal voltage of the battery (6V, 12V, etc.).

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

5.4 Extreme test conditions

5.4.1 Extreme temperatures

For tests at extreme temperatures, measurements shall be made in accordance with the
procedures specified in subclause 5.4.3, at the upper and lower temperatures of the range as
follows:

- Temperature: -20°C to +55°C;
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5.4.2 Extreme power source voltages

Tests at extreme power source voltages specified below are not required when the
equipment under test is designed for operation as part of and powered by another system or
piece of equipment.

5.4.2.1 Mains voltage

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

5.4.2.2 Lead-acid battery power sources used on vehicles

When radio equipment is intended for operation from the usual type of alternator fed
lead-acid battery power source used on vehicles, then extreme test voltage shall be 1.3 and
0.9 times the nominal voltage of the battery (6V, 12V etc.).

5.4.2.3 Power sources using other types of batteries

The lower extreme test voltages for equipment with power sources using the following
types of battery, shall be:

- For the Leclanché or lithium type 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.

In both cases, the upper extreme test voltage shall be 1.15 times the nominal voltage of
the battery.

For equipment using other power sources, or capable of being operated from a variety
of power sources (primary or secondary), the extreme test voltages shall be those declared by
the manufacturer.

5.4.3 Procedure for tests at extreme temperatures

Before measurements are made the equipment shall have reached thermal balance in the
test chamber.

The equipment shall be switched off during the temperature stabilizing period. In the
case of equipment containing temperature stabilizing circuits designed to operate
continuously, these circuits shall be switched on for 15 minutes after thermal balance has
been reached. After this time the equipment shall meet the specified requirements. For this
type of equipment the manufacturer shall provide for the power source circuit feeding these
circuits to be independent of the power source of the rest of the equipment.

If thermal balance is not checked by measurements, a temperature stabilizing period of
at least one hour, or such period as may be decided by the testing laboratory, shall be
allowed. The sequence of measurements shall be chosen and the humidity content in the test
chamber shall be controlled so that excessive condensation does not occur.

Before tests at the upper extreme temperature, the equipment shall be placed in the test
chamber and left until thermal balance is attained. The equipment shall than be made to
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transmit the test data sequence for at least one minute, 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 a period of one minute after which the equipment shall meet the specified requirements.

5.5 Choice of equipment for test suites
5.5.1 Choice of model

The tests shall be carried out on one or more production models or equivalent
preliminary models, as appropriate. If testing is performed on (a) preliminary model(s), then
the corresponding production models shall be identical to the tested models in all respects
relevant for the purposes of the present document, to the preliminary model(s) tested.

Radiated RF power measurements are imprecise and therefore conducted
measurements are recommended. Equipment used for testing may be provided with a suitable
connector for conducted RF power measurements. Where this is not possible, a suitable test
fixture shall be used to convert the radiated signal into a conducted signal. Alternatively,
radiated measurements shall be performed.

5.5.2 Presentation

Stand-alone equipment shall be tested complete with any ancillary equipment.

Plug-in radio devices may be tested together with a suitable test jig and/or typical host
equipment.

Where multiple combinations of radio equipment and antennae are intended, the
configuration to be used for testing shall be chosen as follows:

- For each combination, determine the highest user selectable power level and the
antenna assembly with the highest gain;

- From the resulting combinations, choose the one with the highest e.i.r.p.

5.5.3 Choice of operating frequencies

Where equipment can be adjusted to or operated at different operating frequencies, a
minimum of two operating frequencies shall be chosen such that the lower and higher limits
of the operating range(s) of the equipment are covered

5.6 Testing of host connected equipment and plug-in radio devices

For combined equipment and for radio parts for which connection to or integration with
host equipment is required to offer functionality to the radio, different alternative test
approaches are permitted. Where more than one such combination is intended, testing shall
not be repeated for combinations of the radio part and various host equipment where the latter
are substantially similar.

Where more than one such combination is intended and the combinations are not
substantially similar, one combination shall be tested against all requirements of the present
document and all other combinations shall be tested separately for radiated spurious
emissions only.
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5.6.1 Alternative A: combined equipment

Combined equipment or a combination of a plug-in radio device and a specific type of
host equipment may be used for testing according to the full requirements of the present
document.

5.6.2 Alternative B: use of a host or test jig

Where the radio part is a plug-in radio device which is intended to be used within a
variety of combinations, a suitable test configuration consisting of either a test jig or a typical
host equipment shall be used. This shall be representative for the range of combinations in
which the device may be used. The test jig shall allow the radio equipment part to be powered
and stimulated as if connected to or inserted into host or combined equipment. Measurements
shall be made to all requirements of the present document.

5.6.3 Test data sequence

The manufacturer shall describe and provide a test data sequence with which the
transmitter is modulated during the measurements described in this standard. The test data
sequence shall spread the transmitted power throughout the power envelope. Where the
equipment is not capable of continuous RF transmission, the test data sequence shall be such
that:

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

The same test data sequence shall be used for all measurements on the same equipment.

5.7 Product information
The following information is necessary in order to carry out the test suites:

a) The type of modulation used: FHSS modulation, DSSS modulation or any other type
of modulation;

b) Where FHSS modulation is used: the number of hopping channels, the dwell time per
channel and the maximum time between two instances of use of the same channel;

c¢) The operating frequency range(s) of the equipment and, where applicable, band(s) of
operation;

d) The type of the equipment, for example: stand-alone equipment, plug-in radio
device, combined equipment, etc. ;

e) The extreme operating conditions that apply to the equipment;

f) The intended combination(s) of the radio equipment power settings and one or more
antenna assemblies and their corresponding e.i.r.p levels;

g) The nominal voltages of the stand-alone radio equipment or the nominal voltages of
the host equipment or combined equipment in case of plug-in devices;

h) The test modulation used.
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6. Methods of measurement

6.1 General

This subclause describes methods of measurement for the following transmitter and
receiver parameters:

- The effective radiated power;

- The peak power density;

- The frequency range(s);

- The transmitter spurious emissions.

- The receiver spurious emissions.

The following methods of measurement shall apply to the testing of stand-alone units

and to the equipment configurations identified in subclause 5.5.

6.2 Measurements of transmitter parameters

6.2.1 Effective radiated power (e.r.p)
See clause 5 for the test conditions.
The effective radiated power shall be determined and recorded in the test report.

The following shall be applied to the combination(s) of the radio device and its intended
antenna(e). In the case that the RF power level is user adjustable, all measurements shall be
made with the highest power level available to the user for that combination.

The following method of measurement shall apply to both conducted and radiated
measurements.

In the case of radiated measurements, using a test site as described in annex A and
applicable measurement procedures as described in annex B, the effective radiated power as
defined in subclause 4.2.1 shall be measured and recorded in the test report.

In case of conducted measurements, the transmitter shall be connected to the measuring
equipment via a suitable attenuator and the RF power as defined in subclause 4.2.1 shall be
measured and recorded in the test report.

The measurement shall be performed using normal operation of the equipment with
modulation, using the test data sequence, applied.

The test procedure shall be as follows:
Step 1:

- Using a suitable means, the output of the transmitter shall be coupled to a diode
detector;

- The output of the diode detector shall be connected to the vertical channel of an
oscilloscope;

- The combination of the diode detector and the oscilloscope shall be capable of
faithfully reproducing the envelope peaks and the duty cycle of the transmitter output signal;
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- The observed duty cycle of the transmitter (Tx on/(Tx on +Tx off)) shall be noted as
X, (0 < x < 1) and recorded in the test report. For the purpose of testing, the equipment shall
be operated with a duty cycle that is equal to or more than 0.1;

Step 2:

- The average output power of the transmitter shall be determined using a wideband,
calibrated RF power meter with a thermocouple detector or an equivalent thereof and, where
applicable, with an integration period that exceeds the repetition period of the transmitter by a
factor 5 or more. The observed value shall be recorded as “A” (in dBm);

- The e.i.r.p. shall be calculated from the above measured power output A, the observed
duty cycle x, and the applicable antenna assembly gain "G" in dBi, according to the formula:

P=A+ G+ 10 log (1/x);
P shall not exceed the value specified in subclause 4.2.1.
Step 3:

- The measurement set up as given under step 1 shall be used to determine on the
oscilloscope the peak of the envelope of the output signal of the transmitter;

- The maximum deviation of the Y-trace of the oscilloscope shall be recorded as “B”;
Step 4:

- The transmitter shall be replaced by a signal generator. The output frequency of the
signal shall be made equal to the centre of the frequency range occupied by the transmitter;

- The signal generator shall be unmodulated. The output power of the signal generator
shall be raised to a level such that the deviation of the Y-trace of the oscilloscope reaches
level B, as indicated in step 3;

- This output power level “C” (in dBm) of the signal generator shall be determined
using a wideband, calibrated RF power meter with a thermocouple detector or an equivalent
thereof;

- Level C shall not exceed by more than 3 dB the value specified in subclause 4.2.1
minus the applicable antenna assembly gain G in dBj;

These measurements shall be performed at normal and extreme test conditions, see
clause 5.

6.2.2 Peak power density
The peak power density shall be measured and recorded in the test report.

In the case of radiated measurements, using a test site as described in annex A and
applicable measurement procedures as described in annex B, the peak power density as
defined in subclause 4.2.2 shall be measured and recorded in the test report.

In case of conducted measurements, the transmitter shall be connected to the measuring
equipment via a suitable attenuator and the peak power density as defined in subclause 4.2.2
shall be measured and recorded in the test report.

The peak power density shall be determined using a spectrum analyser of adequate
bandwidth for the type of modulation being used in combination with an RF power meter.

Equipment where the transmitter is on for 10 ps or more shall be measured as follows:
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Connect an RF power meter to the IF output of the spectrum analyser and correct its
reading using a known reference source, e.g. a signal generator.

Note: The IF output of the spectrum analyser may be 20 dB or more below the input
level of the spectrum analyser. Unless the power meter has adequate sensitivity, a wideband
amplifier may be required.

The test procedure shall be as follows:
Step 1:

- The measurement set-up shall be calibrated with a CW signal from a calibrated
source; the reference signal should have a strength of 10 dBm;

- The settings of the spectrum analyser shall be:

+ Centre Frequency: equal to the signal source;

+ Resolution BW: 100 kHz for FHSS, 1 MHz for DSSS;
+ Video BW: same;

+ Detector mode: positive peak;

+ Averaging: off;

+ Span: zero Hz;

+ Amplitude: adjust for middle of the instrument’s range;
Step 2:

- The calibrating signal power shall be reduced to 0 dBm and it shall be verified that the
power meter reading also reduces by 10 dB;

Step 3:

- Connect the equipment to be measured. Using the following settings of the spectrum
analyser in combination with "max hold" function, find the frequency of highest power
output in the power envelope:

+ Centre Frequency: equal to operating frequency;

+ Resolution BW: 100 kHz for FHSS, 1 MHz for DSSS;

+ Video BW: same;

+ etector mode: positive peak;

+ Averaging: off;

+ Span: 3 times the spectrum width;

+ Amplitude: adjust for middle of the instrument's range;
- The frequency found shall be recorded in the test report;
Step 4:

Set the centre frequency of the spectrum analyser to the found frequency and switch to
zero span. The power meter indicates the measured power density. The power density e.i.r.p.
is calculated from the measured power density and the declared antenna assembly gain(s).

The above procedure shall be repeated for each of the two frequencies identified by the
procedure given in subclause 5.2.1.
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Where the spectrum analyser bandwidth is non-Gaussian, a suitable correction factor
shall be determined and applied.

Where a spectrum analyser is equipped with a facility to measure power density, this
facility may be used instead of the above procedure.
6.2.3 Frequency range of equipment using FHSS modulation

Using applicable measurement procedures as described in annex B the frequency range
of the equipment shall be measured and recorded in the test report.

During these measurements the test data sequence as specified in subclause 5.6.3 shall
be used.

These measurements shall be performed under both normal and extreme test conditions.
The measurement procedure shall be as follows:

a) Place the spectrum analyser in video averaging mode with a minimum of 50 sweeps
selected and activate the transmitter with modulation applied. The display will form an image
like that shown in figure 2;

b) Select lowest operating frequency of the equipment under test;

¢) Find lowest frequency below the operating frequency at which spectral power density
drops below the level given in subclause 4.2.3. See A in figure 2. This frequency shall be
recorded in the test report;

d) Select the highest operating frequency of the equipment under test;

e) Find the highest frequency at which the spectral power density drops below the level
given in subclause 4.2.3, see B in figure 2. This frequency shall be recorded in the test report;

f) The difference between the frequencies measured in steps c¢) and e) is the frequency
range; it shall be recorded in the test report.

Note: For equipment with a single, fixed operating frequency, steps b) and d) are
omitted.

This measurement shall be repeated for each operating frequency range declared by the
manufacturer.
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Figure 2: Measuring the extreme frequencies of the power envelope
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This example assumes a 100 kHz resolution bandwidth.

6.2.4 Frequency range of equipment using other forms of modulation

Using applicable measurement procedures as described in annex B the frequency
range(s) shall be measured and recorded in the test report.

During these measurements the test data sequence as specified in subclause 5.6.3 shall
be used.

These measurements shall be performed under both normal and extreme test conditions.
The measurement procedure shall be as follows:

a) Place the spectrum analyser in video averaging mode with a minimum of 50 sweeps
selected and activate the transmitter with modulation applied. The RF emission of the
equipment shall be displayed on the spectrum analyser. The display will form an image like
that shown in figure 2;

b) Select lowest operating frequency of the equipment under test;

¢) Using the marker of the spectrum analyser, find lowest frequency below the
operating frequency at which spectral power density drops below the level given in subclause
4.2.3. See line A in figure 2.

This frequency is recorded in the test report;
d) Select the highest operating frequency of the equipment under test;

e) Find the highest frequency at which the spectral power density drops below the value
given in subclause 4.2.3. See line B in figure 2. This frequency shall be recorded in the test
report;

f) The difference between the frequencies measured in steps c¢) and e) is the frequency
range; it shall be recorded in the test report.

Note: For equipment with a single, fixed operating frequency, steps b) and d) are
omitted.

This measurement shall be repeated for each frequency range declared by the
manufacturer.

6.2.5 Spurious emissions

The following method of measurement shall apply to both conducted and radiated
measurements.

In the case of radiated measurements, using a test site as described in annex A and
applicable measurement procedures as described in annex B, the spurious emissions as
defined in subclause 4.2.4 shall be measured and recorded in the test report.

In case of conducted measurements, the radio device shall be connected to the
measuring equipment via a suitable attenuator.

Tests of FHSS equipment shall be carried out while the equipment is hopping on the
following operating frequencies:

- The lowest operating frequency; and

- The highest operating frequency.
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During this test modulation shall be applied using the test data sequence.

Where the transmitter ceases transmission between hops, during this test, the
transmitter shall cease transmitting for a minimum period of time equal to or greater than that
for which it ceases transmission during normal operation.

If the equipment is fitted with an automatic shut-off facility it shall be made inoperative
for the duration of this test 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. The
measurement equipment shall be set for peak hold mode of operation.

The measurement procedure shall be as follows:

- The transmitter shall be operated at the highest output power, or , in the case of
equipment able to operate at more than one power level, at the lowest and highest output
powers;

- The spectrum outside the declared frequency range(s) shall be searched for emissions
that exceed the limit values given in subclause 4.2.4 or that come to within 6 dB below the
limit values given in subclause 4.2.4. Each occurrence shall be noted in the test report;

- This measurement shall be made with the transmitter set to the lowest operating
frequency and with the transmitter set to the highest operating frequency.

This measurement shall be repeated with the transmitter in standby mode where
applicable.

Where these measurements are made with a spectrum analyser, the following settings
and procedures shall be used.

For finding spurious emissions the spectrum analyser shall be set as follows:
- Resolution BW: 100 kHz;

- Video BW: same;

- Detector mode: positive peak;

- Averaging: off;

- Span: 100 MHz;

- Amplitude: adjust for middle of the instrument’s range;

- Sweep time: 1 second.

For measuring emissions that exceed the level of 6 dB below the applicable limit, the
resolution bandwidth shall be switched to 30 kHz and the span shall be adjusted accordingly.
If the level does not change by more than 2 dB, it is a narrowband emission; the observed
value shall be recorded in the test report. If the level changes by more than 2 dB, the emission
is a wideband emission and its level shall be measured and recorded in the test report.

The method of measurement for wideband emissions, if applicable, shall be
documented in the test report.

Note: The main spectrum of the device being tested may saturate the spectrum
analyser’s input circuits and so cause ghost “spurious” signals. Ghosts can be distinguished
from real signals by increasing the input attenuator by 10 dB. If the spurious signal
disappears, it is a ghost and should be ignored.
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6.2.6 Receiver spurious emissions
The following method of measurement shall apply to both conducted and radiated

measurements.

In the case of radiated measurements, using a test site as described in annex A and
applicable measurement procedures as described in annex B, the spurious emissions shall be
measured and recorded. In the case of conducted measurements, the receiver shall be
connected to the measuring equipment via a suitable attenuator.

The measurement procedure shall be as follows:

- With the equipment in the receive mode, the applicable spectrum shall be searched for
emissions that exceed the limit values given in clause 4.3 or that come to within 6 dB below
the limit values given in clause 4.3. Each occurrence shall be recorded.

The measurements shall be performed only under the following conditions:

- For FHSS equipment the equipment shall be tested in the receive mode on frequencies
as defined in clause 6.2.3;

- For DSSS and other equipment the test shall be made in the receive mode, at the
lowest and highest operating frequencies.

Where these measurements are made with a spectrum analyser, the following settings
and procedures shall be used for narrowband emissions:

- Resolution BW: 100 kHz;

- Video BW: same;

- Detector mode: positive peak;

- Averaging: off;

- Span: 100 MHz;

- Amplitude: adjust for middle of the instrument's range;
- Sweep time: 1 s.

For measuring emissions that exceed the level of 6 dB below the applicable limit the
resolution bandwidth shall be switched to 30 kHz and the span shall be adjusted accordingly.
If the level does not change by more than 2 dB, it is a narrowband emission; the observed
value shall be recorded. If the level changes by more than 2 dB, the emission is a wideband
emission and its level shall be measured and recorded.

7. Measurement uncertainty values

For the test methods, according to the present document, the measurement uncertainty
figures shall be calculated in accordance with TR 100 028-1 and shall correspond to 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)). Table 5 is based on such expansion
factors.
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Parameter Uncertainty
radio frequency +1 x 107
total RF power, conducted +1.5dB
RF power density, conducted +3 dB
spurious emissions, conducted +3 dB
all emissions, radiated +6 dB
temperature +1°C
humidity 5%
DC and low frequency voltages 3%
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ANNEX A
(Normative)

Test sites and arrangements for radiated measurements

A.1 Test sites

A.l.1 Open air test sites

The term “open air” should be understood from a 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 may be used to perform the measurements using the radiated
measurement methods described in clause 6. Absolute or relative measurements may be
performed on transmitters or on receivers; absolute measurements of field strength require a
calibration of the test site.

A measuring distance of at least 3 m shall be used for measurements at frequencies up
to 1 GHz. For frequencies above 1 GHz, any suitable measuring distance may be used. The
equipment size (excluding the antenna) shall be less than 20% of the measuring distance. The
height of the equipment or of the substitution antenna shall be 1.5 m; the height of the test
antenna (transmit or receive) shall vary between 1 and 4 m.

Sufficient precautions shall be taken to ensure that reflections from extraneous objects
adjacent to the site do not degrade the measurement results, in particular:

- 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.

The general measurement arrangement is shown in figure A.1.

2 -
Specified height
1 range 1 to4 m
1) equipment under test
2) test antenna
3) high pass filter (as required) 1.5m
4) spectrum analyser or measuring receiver Ground plane
4 1 3

Figure A.1: Measuring arrangement
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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 6.
Absolute or relative measurements may 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.2. Figure A.3 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
3m x 8§ m x 3 m, so that a maximum measuring distance of 5 m in the middle axis of this
chamber is available. The floor absorbers reject floor reflections so that the antenna height
need not be changed. Anechoic chambers of other dimensions may be used.

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, x (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.

If the logarithm of the foregoing equation is used, the deviation from the ideal curve
may 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 Calibration and mode of use

The calibration and 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.
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Figure A.2: Specification for shielding and reflections
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Figure A.3: Anechoic shielded chamber for simulated free space measurements
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A.2 Test antenna

When the test site is used for radiation measurements the test antenna shall be 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 shall be used as a
transmitting antenna. This antenna shall be 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 antennae 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.3 Substitution antenna

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

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

Note: The gain of a horn antenna is generally expressed relative to an isotropic radiator.
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ANNEX B
(Normative)

General description of measurement

This annex gives the general methods of measurements for RF signals using the test
sites and arrangements described in annex A.

B.1 Conducted measurements and use of test fixture

In view of the low power levels of the equipment to be tested under this standard,
conducted measurements may be applied to equipment provided with an antenna connector
e.g. by means of a spectrum analyser.

Where the equipment to be tested does not provide a suitable connector, a test fixture
may be provided.

B.2 Radiated measurements

Radiated measurements shall be performed with the aid of a test antenna and
measurement instruments as described in annex A. The test antenna and measurement
instrument shall be calibrated according to the procedure defined in this annex. The
equipment to be measured and the test antenna shall be oriented to obtain the maximum
emitted power level. This position shall be recorded in the measurement report. The
frequency range shall be measured in this position.

Preferably, radiated measurements shall be performed in an anechoic chamber. For
other test sites corrections may be needed (see annex A). The following test procedure
applies:

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 unless otherwise stated and the transmitter under test shall be placed on the
support in its standard position and switched on;

b) For average power measurements a non-selective voltmeter or wide band spectrum
analyser shall be used. For other measurements a spectrum analyser or selective voltmeter
shall be used and tuned to the measurement frequency;

In either case a) or b), the test antenna shall be raised or lowered, if necessary, through
the specified height range until the maximum signal level is detected on the spectrum
analyser or selective voltmeter.

The test antenna need not be raised or lowered if the measurement is carried out on a
test site according to subclause A.1.2.
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Figure B.1: Measurement arrangement No.l

c¢) The transmitter shall be rotated through 360° about a vertical axis until a higher
maximum signal is received;

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

Note: This maximum may be a lower value than the value obtainable at heights outside
the specified limits.

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

This measurement shall be repeated for horizontal polarization.

B.3 Substitution measurement

The actual signal generated by the measured equipment may be determined by means
of a substitution measurement in which a known signal source replaces the device to be
measured, see figure B.2.

Preferably, this method of measurement shall be used in an anechoic chamber. For
other test sites corrections may be needed, see annex A.

[2 |

Specified height

range 1 to 4 m

1) equipment under test
2) substitution antenna
3) spectrum analyser

or selective voltmeter

4) signal generator | D

Figure B.2: Measurement arrangement No.2

Ground plane

a) Using measurement arrangement No.2, the substitution antenna shall replace the
transmitter antenna in the same position and in vertical polarization. The frequency of the
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signal generator shall be adjusted to the measurement frequency. The test antenna shall be
raised or lowered, if necessary, to ensure that the maximum signal is still received. 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 test antenna need not be raised or lowered if the measurement is carried out on a
test site according to subclause A.1.2;

- The 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;

b) This measurement shall be repeated with horizontal polarization.
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