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THONG TU

Ban hanh “Quy chuin k¥ thuit quéc gia vé thiét bi ra da hoat djng trong
dai tin 76 GHz dén 77 GHz dung cho phuong tién van tai mit dat”

Can cit Ludt Tiéu chudn va Ouy chudn Ky thudt ngey 29 thang 6 ndm 2006,
Can cir Ludt Vién thong ngay 23 thdang 11 ném 2009;

Can cit Ludt Tan s6 vé tuyén dien ngay 23 thang 11 nim 2009;

Can cit Nghi dinh s6 127/2007/ND-CP ngay 01 thing 8 nim 2007 ciq

Chinh phii quy dinh chi tiét ve huéng dan thi hanh mot s6 dicu ciia Lugt Tiéu
chuan va Quy chudn ky thudgt;

Can cit Nghi dinh sé 78/20] 8/ND-CP ngay 16 thang 5 ndm 2018 cia

Ludt Tiéu chudn vo Quy chuan kj thudt,

Can cir Nghi dinh sé 17/20] 7/ND-CP ngay 17 thang 02 ndm 2017 cia

- Chinh phit quy dinh chire nang, nhiém vu, quyén han va co cdu t6 chire ciia Bo

Thoéng tin va T ruyén thong,

Theo dé nghi cua Vu truong Vu Khoa hoc va Cong nghe,

BS trudng Bo T, hong tin va Truyén théng ban hanh T, hong tw quy dinh
Quy chuan k¥ thugt quéc gia vé thiét bi ra da hoat dong trong ddi tan 76 G
den 77 GHz diing cho phuong tién van tai mdt dat.

Diéu 1. Ban hanh kém theo Thong tu nay Quy chuin k¥ thuat quic gia vé
thiét bj ra da hoat dong trong dai tan 76 GHz dén 77 GHz dung cho phuong tién
vén tai mit dit (QCVN 124:2021/BTTTT).

Diéu 2. Thong tu nay co hiéu luc thi hanh ké ty ngay 01 thdng 7 nam
2022.

Diéu 3. Chanh Vén phong, Vu truong Vu Khoa hoc va Cong nghé, Thu
truéng cic co quan, don vi thudce Bo Théng tin va Truyén thong, Giam dbc S&
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Thong tin va Truyén thong céc tinh, thanh pho truc thudc Trung uong va cac to
chire, cd nhan ¢6 lién quan chiu trach nhiém thi hanh Thoéng tu nay./. A —

Noi nhgn: BO TRUONG
- Thu tuéng Chinh phu, cac Phé Tha tuong Chinh pha (dé b/c); )
- Cac B, co quan ngang B, co quan thudc Chinh phu;
- HDND, UBND cic tinh, thanh phé tric thudc TW:
- Vin phong TW bang va cac Ban cia Dang;
- Vian phong Quéc hoi;
- Vén phong Chu tich nuéc;
- Toa 4n Nhan dan tdi cao;
- Vién Kiém sat Nhan dan tdi cao;
- SO TTTT céc tinh, thanh phé truc thude TW;
- Cuc Kiém tra vin ban QPPL (BO Tu phap);
- Cong béo, Cong Théng tin dién tir Chinh phu;
-BOTTTT: B(Q) trudng va cac Tha trudng, cic co quan, don vi Nguyén Manh Hl‘mg
thudc Bo, Cong thong tin dién tir cua Bo; :
- Luu: VT, KHCN (250).
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, QUY CHUAN KY THUAT QuOc GIA ’
VE THIET B] RA DA HOAT DONG TRONG DAI TAN 76 GHz DEN 77 GHz
DUNG CHO PHU'ONG TIEN VAN TA| MAT DAT

National technical regulation
on Radar equipment operating in the frequency range
76 GHz to 77 GHz for ground based vehicle

1. QUY DINH CHUNG
1.1. Pham vi diéu chinh

va thu-phat tich hop.

Quy chuan nay ciing quy dinh cac yéu cau déi voi thiét bj v tuyén cu ly ngén ding
cho phuong tién van tai mat dat, vi du: Ha thong diéu khién hanh trinh chid déng, hée
thdng canh bao va cham, hé thdng phat hién diém mu, hé tro d6 xe, h tro dw phong
va cac (rng dung khéc trong twong lai.

Quy chuéan nay khéng quy dinh tat ca cac dac tinh co tha duoc yéu cau béi ngwoi
dung, va quy chuan ciing khéng thé hién day du hieu suat tai WU ma thiét bj co thé
dat duorc.

nay dwoc wu tién ap dung. ] ‘
Cac loai thiét bj ra da nay cé kha nang hoat déng & tat ca hodc mét phan cia dai tan
sO dwoc dwa ra trong Bang 1.

Bang 1 - Dai tn sé hoat ddng cua thiét bj
Dai tan sé hoat dong

76 GHz dén 77 GHz
Ma sb HS cua thiét bi ra da hoat déng trong dai tan 76 GHz dén 77 GHz dung cho

phwong tién van tai mat gt ap dung theo Phu luc G.

1.2. Béi twong ap dung

1.3. Tai liéu vién din
CEPT/ERC Recommendation 70-03: "Relating to the use of Short Range Devices
(SRD)".

EC Decision 2013/752/EU: "Commission implementing Decision of 11 December
2013 amending Decision 2006/771/EC on harmonisation of the radio spectrum for
use by short-range devices and repealing Decision 2005/928/EC".

CEPT/ERC/REC 74-01- "Unwanted emissions in the spurious domain"
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CISPR 16-1-1 (2006), CISPR 16-1-4 (2010) and CISPR 16-1-5 (2014): "Specification
for radio disturbance and immunity measuring apparatus and methods; Part 1: Radio
disturbance and immunity measuring apparatus”.

ETSI TR 100 028 (v1.4.1) (all parts): "Electromagnetic compatibility and Radio
Spectrum Matters (ERM); Uncertainties in the measurement of mobile radio
equipment characteristics".

ETSI TR 102 273 (V1 2.1) (all parts): "Electromagnetic compatibility and Radio
Spectrum Matters (ERM); Improvement on Radiated Methods of Measurement (using
test site) and evaluation of the corresponding measurement uncertainties".

Recommendation ITU-R SM.329-12 (2012): "Unwanted emissions in the spurious
domain".

Recommendation [TU-R SM.328-11 (20086): "Spectra and Bandwidth of Emissions".
1.4. Giai thich tr nglr
1.4.1. Chu ky ang ten (antenna cycle)

Chu ky ang ten la mot [én quét hoan thanh ctia chum tia theo khong gian cho trwdce
cta mat ang ten quet bang co hoac dién.

1.4.2. Hé s6 phu tai ang ten quét (antenna scan duty factor)

Hé sb phu tai ang ten quét la ty 1& goc cb dinh cua chum tia &ng ten (dwoc do tai
diém 3 dB) so vo&i tong goc co dinh dwoc quét bdi ang ten.

1.4.3. Th&i gian trung binh (averaging time)

Thoi gian trung binh |a khoang thai gian da dwoc cai dat san cho phép do trung binh.
1.4.4. Hwéng truc ang ten (boresight)

Hwdng truc ang ten |a hwong dat dugc do loi t6i da ciia mot ang ten dinh huéng.
CHU THICH: EUT cé thé c6 cac hwong truc khac nhau ddi véi cac ang ten phat va ang ten thu.

1.4.5. May thu cung Vi tri (co-located receiver)

May thu cung Vi tri 1a may thu dugc dat trong cung mot hop thiét bi voi may phat.
1.4.6. Chu ky thoi gian (cycle time)

Chu ky thoi gian la do dai tho gian gitra cac mo hinh truyén dinh ky clia he théng.
CHU THICH: Trong treong hop méd hinh ngau nhién, gia tri st dung mac dinh la 1 phat.

1.4.7. Chu ky hoat dong (duty cycle)

Chu ky hoat déng duoc tinh bang céng thirc: S (Ton)/ t_0. Trong d6: Ton la thoi gian
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ON clia mét lan truydn vat o la khoang thoi gian gquan sat. Ton dwoc do trong mot
bang théng quan sat (BW_o).

1.4.8. Thiét bi can do kiém (Equipment Under Test (EUT))

Thiét bi can do ki&m 1a thiét bi ra da cam bién bao gdm ang ten tich hop cung voi bat
ky thanh phan ang ten bén ngoai nao cd anh hwdng hodc anh hwdng dén hiéu suat
cua no.

1.4.9. Cong suat birc xa ding hwéng twong dwong (equivalent isotropically
radiated power (e.i.r.p.))
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Cong suat birc xa dang hudng twong dwong I3 thanh phan cta cong suat dua toi
ang ten va dé loi cia ang ten theo mot hwéng nhat dinh so v&i ang ten dang hwéng
(ddc lap hoac ddng huwéng).

1.4.10. bo trwdng xa (far field measurement)

Do tredng xa 1a phép do 0 khodng cach tir ang ten dg & dam bdo rang ti trreng
dién gan ding véi séng phang.

1.4.11. Th&i gian chiéu xa (illumination time)

Thoi gian chiéu xa (d6i véi thiét bj c6 ang ten quét) 1a thoi gian ma mot diém nhéat
dinh trong trwdng xa nam trong pham vi chum chinh cla ang ten.

1.4.12. Céng suat I&n nhat (maximum power)

Cong suat I6n nhét Ia cong suat trung binh I&6n nhat lien quan dén géc phuong vi va
goc ngang (thwong dwoc do & hwdng truc cla ang ten).

1.4.13. Céng suit trung binh (mean power)

Cong suat trung binh I3 cong suat trong mét khoang thei gian da dai SO VGi tan sé
thap nhat nam trong dwong bao diédu ché.

an voi hé sé phu tai. Péi v hé théng CW ma khong c6 thoi gian ngét, cong

CHU THICH: Péi véi cac hé thdng xung, cong sust trung binh béng cong suat duong bao dinh (xem Quy dinh vo
tuyén cla ITU [i.2], RR 1.157) nhar [ ; v
suat trung binh bang céng suét truyén ma khong can diéu ché.

centre frequency))

Tan s6 hoat dong I3 tan sé danh dinh hoat déng ciia thiét bi.

CHU THICH: Thiét bi c6 thé hoat dong tai mét hodc nhiéu tin sé khac nhau.

1.4.15. Dai tan s6 hoat dong (operating frequency range)

Dai tan sb hoat dong la dai ma thiét bj co thé dwoc diéu chinh théng qua chuyén
mach hodc Iap trinh lai hodc diéu chinh dao déng.

~ CHU THICH 1: péi v&i céc hé théng dung Xung hozc dich pha ma khéng co s$6ng mang diéu chinh thém, dai tan
$0 hoat doéng dwoc cd dinh trén maot dwong truyén duy nhat.

CHU THICH 2: Béi vei cac hé thong diéu ché tan sé twong tw hodc roi rac (FSK, FMCW), dai tan sé hoat déng
bao gom dai tir tn sé nha nhat t&i tan sé cao nhat duwoc diéu chinh trén tit c3 tan sé song mang cta thiét bj.

1.4.16. Cong suét dinh (peak power)

Cong suat dinh 1a cong suét tec thdi cao nhat cia EUT.

1.4.17. Dai tan cho phép (permitted frequency range)

Dai tan cho phép Ia cac dai tan sé trong @6 thit bi dwoc phép hoat doéng.
1.4.18. Dwong bao cong suit (power envelope)

Duwong bao cong suét 1a cong suét dwoc cap ti ang ten cua may phat trong suét

qua trinh truyén séng, dwoc lay tai dinh cla duong bao didu ché dusi didy kién hoat
déng binh thwong.

1.4.19. Mat d6 phé cong suit (power spectral density)

Mat d6 phé cong suét Ia ty 1& céng suét tren bang thong do vo tuyén so dung.

1.4.20. Ra da Xung (pulse radar)
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Ra da xung la ra da xac dinh khoang céch (pham vi) dwa theo thoi gian truyén cla
cac ra da xung ngan va chung khéng duoc diéu che tan so.

1.4.21. Mat cit ngang ra da (Radar Cross Section (RCS))

Mat cét ngang ra da la dién tich mat cét ngang cta mot qua chu phan xa sé tao ra
cwong d6 phan xa t&i dbi twong dwoc chieu den.

1.4.22. Ang ten quét (co thé didu khién) (scanning (steerable) antenna)
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Ang ten quét la ang ten dinh huwong co the di chuyén chum tia ctia n6 doc theo
dwdng khong gian dwoc xac dinh trudc.

CHU THICH: Quét co thé dwoc thwc hién bing cac phwong tién co hoc, gién t& hoac két hop. BO rong dai ang

ten co thé knong ddi hoac thay @di theo goc lai, phu thudc vao phurong phap lai.

1.4.23. Hai bac 2 (thir 2) (second (2nd) harmonic)

Hai bac 2 la hai co tan b twong tng géap doi tAn sb co ban (vi du: 48 GHz cho thiét
bi 24 GHz).

1.4.24. Phwong tién van tai mat d4t (ground based vehicle)

Phuong tién van tai mat dat bao 96m nhwng khéng gioi han & xe chd khach, xe

buyt, xe tai, phwong tién duong sat, xe dién, tau thuyén, phuong tien xay dwng va
may bay khi ch® bay.

1.4.25. Bang théng chiém dung (occupied bandwidth)

Biang thong chiém dung 1a dd rong cla bang tAn sb ma cong suét trung binh duoc

phat xa tai cac tAn sb thap hon can dudi va cao hon can trén cla bang tan do bang
s6 phan tram cho trwéc B/2 cla tong cong suat trung binh cla phat xa do.

Né&u khang co6 quy dinh khac keém theo, gia tri B/2 dwoc chon 1a 0,5 %.

1.4.26. Ang ten tich hop (integral antenna)

Ang ten tich hop la ang ten duoc thiet ké ndi voi thiét bi ma khong st dung dau ndi
tieu chuan va duoc coi nhw mot phan cua thiét bi.

1.5. Ky hiéu
A Bwéc song
B Bang théng (xung)
d Puong kinh lén nhat cta khau do ang ten
dB Péxiben
drr Khoang cach treong xa
D Hé sb phu tai ang ten quét
E Cwong do dién tredng
fe Tan sb séng mang
fr Tan sb cao nhét
fL Tan sb thap nhét
F Bang thong tan s6 cho phép
Fi Bién thap gitka mién OOB va mién gia
F2 Bién cao gitra mién OOB va mién gia

8
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BW o Bang thong quan sat

Pcorr Céng suat do dwoc hidu chinh lién quan dén RBW
PMEASURED Cdng suat do dwoc '

RBW Bang théng phan giai

RBWhrer Bang théng phan giai tham chiéy

RBWweasurep Bang théng phan giai dwoc st dung cho cac phép do
t o Thoi gian quan sat

1.6. Chir viét tit

AC
BW

CEPT

CISPR

Cw
DC

e.i.r.p.

e.r.p.
EC

ECC
EMC

ERC

EUT
FFT
FMCW
FSK

LNA
OBW
OOB
PSD
RBW
RCS
RE-D
RF

Alternating Current Dong xoay chiéu

BandWidth Bang théng

European Conference of Postal and Hiép hoi cac nha quénﬁ ly bwu
Telecommunications administrations chinh va vién théng chau Ay
Comité International Spécial  des Uy ban quéc té dic bigt va nhidy
Perturbations Radioélectriques VO tuyén dién

Continuous Wave Song lién tuc

Direct Current Dong mét chidy

equivalent isotropically radiated power Cong suat birc Xa dang huong
twong dwong

equivalent radiated power Cdng suét birc Xa twong dwong

European Commission Uy ban chau Au

Electronic Communications Committee Uy ban dién ttr vién théng

Electro Magnetic Compatibility Twong thich dién te trwong
European Radiocommunication . ) i
Committee Uy ban vo tuyén chau Au
Equipment Under Test Thiét bj can do kidm

Fast Fourier Transform Bién ddi Fourier nhanh

Frequency Modulation Continuous Wave Diéu ché tin sé séng lién tuc

Frequency Shift Keying Khoa dich tan

Intermediate Frequency Tan sé trung tan

Low Noise Amplifier B6 khuéch dai nhigy thap
Occupied BandWidth Béng thdng chiém dung
Out-Of-Band Ngoai bang

Power Spectral Density Mat d6 phd cong suéat
Resolution BandWidth Bang théng phan giai

Radar Cross Section Mat cat ngang ra da

Radio Equipment Directive Chi thi vé thiét bj vé tuyén tai EU
Radio Frequency Tan sb v6 tuyén
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RMS Root Mean Square Gia tri hiéu dung

RR ITU-R Radio Regulations Tiéu chuan vo tuyén ITU-R
Rx Receiver (Receive) May thu

SNR Signal to Noise Ratio Ty lé tin higu trén nhiéu

SRD  Short Range Device Thiét bi vo tuyén cw ly ngan
T Transmitter May phat

VBW  Video BandWidth Bang thong video

VSWR Voltage Standing Wave Ratio Ty |& song dung theo dién ap

2. QUY DINH KY THUAT

2 1. Didu kién mai treong

Cac yéu cau ky thuat trong quy chuén nay ap dung da van hanh thiét bi trong cac

didu kien mai trwong theo cong b6 clia nha san xuat.

Thiét bi phai tuan thu t4t ca cac yéu cau ky thuat cia quy chudn nay trong subt thoi
gian hoat déng trong gi¢i han bién do cla dieu kién moi tredng da dwoc cong bo.

Cac didu kign do kiém binh thuong va khic nghiét duoc xac dinh trong A4.3 va
A 4.4 clia Phu luc A.

2.2. Quy dinh chung
2.2.1. Thong tin chung

Trong phan nay, duara cac xem xeét chung cho viéc do ki&m ra da dung cho cac rng
dung phuwong tién van tai mat dat trong dai tan 76 GHz - 77 GHz.

Cac bai do bao gébm do cho cac thiét bi phat va cac thiét bi thu-phat tich hop.

T4t ca cac bang tAn hoat déng cua thiét bi (xem 2.3.1) phai duoc nha san xuat thiét
bi cong bo.

Khi thiét bi co nhiéu bang théng hoat dong, phai chon da sé lwong bang thong hoat
dong dé do k’iém,’bao gom cac gi¢i han thap hon va cao hon cua tan s6 hoat dong,
bang théng toi thiéu va toi da.

EUT voi ang ten quét/dieu Khi&n 1a EUT c6 gian dd huong tinh ang ten phat co thé

didu chinh bang dién hoac bang co.
2.2.2. Tiéu chi hiéu sudt mong muén

Tiéu chi hiéu suat mong mudn 1a khi chi ra dwoc cac thuéc tinh cda EUT v&i muc
tidu nhat dinh & maot khoang cach nhat dinh. Kiéu EUT duoc xem xét & day thwong
dwoc diéu chinh cho cac ¢ng dung cu thé& nén khéng co tiéu chi hieu suat mong
mudn riéng 1& nao co thé dwoc xac dinh & day.

Do dé:

. Cac thudc tinh co lien quan (vi du: su hién dién, pham Vi, t6c do twong dodi, goc

phwong vi) sé dugc cong bé bdi nha san xuat;
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* Kiéu loai va RCS clia muc tigu va khoang cach sé& duoc cong bé béi nha san xuét.
2.2.3. Ang ten cé dinh va ang ten quét
Ap dung theo cac quy dinh A.3 5 cta Phu luc A.
2.3. Cac yéu cau cho may phat
Cac yéu cau duei day ap dung cho tat cd EUT.
2.3.1. Dai tan s hoat déng
2.3.1.1. Binh nghia

La dai tép sb phat cla thiét bi. Dai tan sé hoat dong cua thiét bj duoc xac dinh b&i
tan so thap nhat (fL) va tan sé cao nhit (f) khi dwoc bao bi duwdng bao cong suat.

2.3.1.2. Gi¢i han

Gi&i han trén va gioi han duoi cla dai tan sb hoat dong phai dap (ng cac didy kién
sau:

* fH=77 GHz.
* fL=276 GHz.

2.3.1.3. Phwong phap do kiém

Phwong phap do duoc quy dinh tai 3.1.1.
2.3.2. Céng suét trung binh

2.3.2.1. Dinh nghia

Cong suét e.i.r.p. trung binh clia EUT, tai mot tan s& cu thé 1a két qua caa coéng suét
trung binh duwoc Cép,t(')’i ang ten nhan v&i dé loi cla ‘éng ten theq mot hwdng nhéat
dinh so v&i ang ten dang hwéng, duoc do trong céac diéu kién cu thé.

Cong suat e.i.r.p. trung binh I&n nhat la cong suat bire xa trung binh & mee I&n nhét
(thwong la theo hwéng dat dwoc do loi t6i da cla ang ten) trong céac diéy kKién do cu
thé.

Céng suat nay sé dwoc do trong céc dai tan sé hoat dong (xem 2.3.1). Gia tri dwoc
tinh theo don vi dBm.

2.3.2.2. Gi&i han
Céng suét trung binh khéng dwoc I&én hon gigi han néu tai Bang 2.

Bang 2 - Céng suat trung binh

CHU THICH: Trong phe
thay d6i theo chu ky thoi

Cac EUT khac ngoaij
ra da xung

p do nay, thoi gian trung binh do khéng duwoc Ion hon 100 ms. Néy két qua do kiém
gian clia EUT, gia trj téi da s& duoc 1ay lam két qua.
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Bang 3 - Tinh toan cong suat trung binh (ang ten quét theo hwong c6 dinh)

Cac EUT khac

ngoai ra da xung

Thoi gian chiéu xa t t <100 ms t>100 ms t<100ms |t>100ms
(xem chu thich 1)

Céng suat e.irp. tung PmeasURED + | PMEASURED PmeasURED | PMEASURED
binh 10 log(D) + 10 log(D)

(xem chu thich 2)

CHU THICH 1: t la thoi gian chiéu xa dwoc dinh nghfa tai 1.4.11.

Ra da xung

CHU THICH 2: D 1a hé sb phu tai ang ten quét dwoc dinh nghfa tai 1.4.2. Vi D nhd hon 1 (ttec 1a 100 %), gia tri
log (D) la am va dan dén két qua cho gia tri giam.

2 3.2.3. Phwong phap do kiém
Phwong phap do dugc quy dinh tai 3.1.2.

2.3.3. Cong suat dinh

2.3.3.1. Binh nghta

Cong sut e.i.r.p. dinh la cong suét blrc xa tire thoi cao nhét cdia thiét bi. No duwoc do
trong pham vi dai tan cho phép hoat dong.

2.3.3.2. Gi¢i han

Céng suét dinh clia EUT v&i chum tia c6 dinh hoac ang ten quét khong duoc lon
hon 55 dBm.

2 3.3.3. Phwong phap do kiém

Phwong phap do dwoc quy dinh tai 3.1.3

2.3.4. Phat xa khong mong mudn trong mién ngoai bang
2.3.4.1. Binh nghta

Phat xa ngoai bang la phat xa trén mot hay nhidu tan s& ngoai do rong bang thong

cAn thiét, 1a két qua cta qua trinh didu ché, nhwng khong bao gdm cac phat xa gia.
Cac két qua do cha fu va fu (xem 3.1.1) duwoc sir dung gé xac dinh bang thong hoat
dong cua thiet bi.

Gia tri bang thong hoat dong (fu - fu) dwoc str dung dé xac dinh mién phat xa ngoai
bang va mién phat xa gia.

Phat xa gia la phat xa trén mot hay nhidu tan sb ndm ngoai do rong bang tan can
thiét va gia tri clia n6 cd thé giam ma khong anh hudng dén viéc truyén dan théng
tin. Phat xa gia bao gdbm phét xa hai, phat xa ky sinh, cac thanh phan xuyén diéu ché
va cac thanh phan chuyén doi tan s8, nhwng khong bao gdm phat xa ngoai bang.

Theo khuyén nghi ctia CEPT/ERC 74-01va khuyén nghi ITU-R SM.329-12, ranh gio
gitba mién phat xa ngoai bang va mién phat xa gia la £ 250 % bang théng can thiet
tinh tir tAn s6 phat xa trung tam. Phat xa ngoai bang va phat xa gia dwoc xac dinh

dwa trén phép do gia tri cua mat d phé cong suat trung binh trong diéu kién hoat
déng binh thwong.

12



QCVN 124:2021/BTTTT

OBW

Bt L

Mién phat xa gia - Mién phat xa gia

Gia tri Ion nhat OBW

Hinh 1 - Téng quan sw phu thuéc OOB/phat Xa gia vao OBW
Gi&i han bién dwoc xac dinh nhy sau-
fo= (fL+ fu)/2
F1=fc - (2,5%(fy - fL))
Fe=fe + (2,5 - fL))

Phép tinh nay chi ra viéc xac dinh bién mién phat xa ngoai bang va phat xa gia, n6
$€ Ion hon/nhd hon gia tri tOi da trong dai tn hoat déng cho phép.

2.3.4.2. Gi®i han

Mat d6 phé cong suat birc xa trung binh RMS dwoc tinh toan trong mién ngoai bang
(gitra F1 dén fLva fy dén F2) khéng dwoc Ién hon cac gia tri néu taj Bang 4.

Bang 4 - Gi&i han birc xa trong mién ngoai bang

Tan s (GHz) Mat d6 phé cong suit b xa trung binh

RMS (dBm/MHz)

-GidtrifLvafyla két’qué cla dai tan hoat déng duwoc do trong 2.3.1.3.
- Gia tri F1va Fa 1a két qua tinh toan tai 2.3.4 1.

2.3.4.3. Phwong phap do kiém

Phwong phap do duoc quy dinh tai 3.1.4

2.3.5. Phat xa khéng mong muén trong mién gia
Quy dinh nay ap dung cho tat c3 EUT.

2.3.5.1. Binh nghia

Theo dinh nghia tai muc 2.3.4.1.
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2.3.5.2. Gi¢i han

Cong suat bre xa hiéu dung clia bat ky phat xa gia nao cling khéng lén hon cac gia
trj néu tai Bang 9.

Bang 5 - Gia tri phat xa gia btrc xa

Gia tri gi¢i han Loai tach séng

cho phat xa gia

47 MHz dén 74 MHz
87.5 MHz dén 118 MHz -54 dBm e.r.p.
174 MHz dén 230 MHz -54 dBm e.r.p.
470 MHz dén 790 MHz -54 dBm e.r.p.

Gia tri khac trong dai tan ttr 30 MHz -36 dBm e.r.p.
dén 1 000 MHz

1 000 MHz < f < 300 000 MHz

(xem chu thich)

CHU THICH: Phép do chi yéu cAu thuc hién trén hai bac 2 cla tan sb co ban (nhv dwoc dinh nghia trong
CEPT/ERC/REC 74-01). Trong treéng hop nay, gioi han trén clia tan s& ma phép do thie hién la 154 GHz.

2 3.5.3. Phwong phap do kiém
Phwong phap do dwoc quy dinh fal 3.1.5.

-54 dBm e.r.p. Gia tri twa dinh
Gia tri twa dinh
Gia tri twa dinh
Gia tri twa dinh

Gia tri twa dinh

-30 dBm e.i.r.p. RMS

2.4. Cac yéu cau cho may thu
2.4.1. Phat xa gia may thu
Quy dinh do kiém phat xa gia may thu ap dung & t4t ca cac ché do trir ché do phat.

CHU THICH: Mét khac, phat xa gia ctiia may thu dwoc do nhw mot phan cla phat xa gid ctia may phat, xem
2.3.5.

2.4.1.1. Binh nghia

Phat xa gia cta may thu la cac phat xa & bat ky thn s6 nao khi thiét bi & ché d6 thu.
Do db, do ki&m cho phat xa gia cta may thu chi ap dung khi thiét bi cé thé hoat dong
& ché dd chi thu hoac la mét thiét bi chi thu.

2.4.1.2. Gigi han

Cong suét birc xa hiéu dung ciia bét ky phat xa gid may thu bang hep nao ciing
khong duoc 1on hon cac gia tri néu tai Bang 6.

Bang 6 - Gi&¢i han phat xa gia may thu bang hep

30 MHz dén 1 GHz -57 dBm/MHz (e.r.p.) Gia tri twa dinh

1 GHz dén 300 GHz (xem chu _47 dBm/MHz (e.i.r.p.) RMS
thich)

CHU THICH: Phép do chi yéu cau thue hién trén hai bac 2 cda tan sb co ban (nhu dwoc dinh nghfa trong
CEPT/ERC/REC 74-01). Trong trwérng hop nay, gioi han trén coa tan sd ma phép do thwe hién la 154 GHz.
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Phat xa gia may thu bang réng khong dwoc I6n hon cac gia tri néu tai Bang 7.

Bang 7 - Gi&i han phat xa gia may thu bang réong

30 MHz dén 1 GHz

2.4.1.3. Phuong phap do kiém
Phwong phap do dwgc quy dinh tai 3.2.1.

2.4.2. Tin higu trong bang, ngoai bang, diéu khién ttr xa cia may thu
Quy dinh nay ap dung cho tat ca EUT.

2.4.2.1. Binh nghia

2.4.2.2. Gi&i han

V&i sw c6 mét clia cac tin hiéu khong mong muén dwoc xac dinh trong Bang 8, EUT
s€ dat dworc tiéu chi hiéu suat mong muon (xem 2.22).

Tin hiéu khéng mong muén cia may phat cé thé truyén tin hiéu song lién tuc & cac
tan s6 cu thé, nhw dwoc néu tai Bang 8.

Bang 8 - Tin hig¢u khéng mong mudn cho céc cam bién trong dai tan 76-77 GHz

Tin higéu | Tin hiéu didu

Tin hiéu trong bang

khién tir xa

Tan sO trung tam (fe) tin
hiéu diéu ché cia EUT
(xem 2.3.1)

10 dBm 20 dBm 20 dBm

F: Bang théng tan sé cho phép (1 GHz)

Cuwong do trwedng tin
hiéu cta EUT

Gia tr e.lrp. tai
khoang cach 10 m

2.4.2.3. Phirong phap do kidm
Phwong phap do dwoc quy dinh tai 3.2.2.
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3. PHUONG PHAP BO

3.1. Do kiém cho may phat

3.1.1. Dai tin s6 hoat dong

Phép do nay dwoc thure hién trong didu kien do kiém binh thuong va khac nghiét.
May phan tich phd duoc cai dat & ché do thu do nhw sau (xem Phu luc B).

a) Tan sb bét dau (Start frequency): Tan so th&p hon bién duoi cda dai tan sb cho
phép.

b) Tan sb dirng (Stop frequency): Tan s6 cao hon bien trén cia dai tan sb cho phep.
c) Bang thong phan giai (Resolution pandwidth): 1 MHz.

c) Bang thong video (Video bandwidth): =2 3 MHz.

d) Ché do tach séng (Detector mode): RMS (xem khuyén nghi ITU-R SM.328-11).

e) Ché dd hién thi (Display mode): Mirc 16n nhat (Max hold).

f) Thoi gian trung binh (Averaging time): = 1 ms trén diém quét.

Khoang 99 % OBW duwoc s dung dé xac dinh dai tAn sb hoat dong.

. Xac dinh fu: fi1 12 thn s6 cla didm danh dau phia trén tir OBW.

. Xac dinh fu fL1a tan 6 clia diém danh déau phia dudi tir OBW.

. Xac dinh tan tan sé trung tam fc: fo= (i HiL)2.

Ngoai ra, cac két qua dwoc ghi lai tir phép do cong suAt trung binh dwoc mo ta trong
312 c6 thé dwoc sir dung.

3.1.2. Cong suét trung binh
Phep do nay dwoc thire hién trong diéu kién do ki&m binh thwong va khac nghiét.

Co6 ba phuwong phap do dung dé do cong suat trung binh. M&i phuong phap duwgc ap
dung cho tat ca EUT.

3 1.2.1. Phuwong phéap do b&ng may phan tich phd

May phan tich phd duwoc cai dat & ché dé thu do nhu sau (thiét lap do mo té tai Phu
luc B):

a) Tan sb6 bat dau (Start frequency): TAn sb thap hon bién dwdi cia dai tan sé cho
phép.

b) Tan s6 dirng (Stop frequency): Tan so cao hon bién trén cla dai tan s6 cho phep.
c) Bang thong phan giai (Resolution pbandwidth): 1 MHz.

c) Bang thong video (Video bandwidth): VBW 2 RBW.

d) Ché do tach song (Detector mode): RMS.

e) Ché do hién thi (Display mode): Clear write.

f) Thoi gian trung binh (Averaging time): Lon hon mét chu ky thoi gian cua EUT.

g) Thai gian quét (Sweep time): (Thoi gian trung binh) X (S6 diém quet).

Coéng suét kénh duoc str dung dé tinh cong suAt trung binh. Cac ranh gioi cho viéc
tinh toan can phai duwoc xac dinh. Ranh gi&i nay thwong la dai tan so hoat dong.
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3.1.2.2. Phwong phap do diing dong hé do cong suét trung binh

z 7
e A

Bong hé do cong suat phai dwoc két néi voi ang ten do. Hé s6 hiéu chinh tan sé phai

duoc dua vao trong phép tinh. Bong hd do cong suat pPhai la dong hé do cong suat
RMS thwe sw (xem F.2 ciia Phu luc F). Thei gian do phai bang hoac dai hon chy Ky
thoi gian cha EUT.

Céng suét trung binh c6 duoc bang cach nhan cong suat dinh da do dwoc béng
ddng hd do vé&i chu ky hoat ddng cla ngudn.

Céng suét trung binh = (Cdng suat dinh da do) x (Chu ky hoat dong ngudn)

Trong d6: Chu ky hoat dong ngudn 1a ty 18 % cua EUT & trang thai Bét trén téng chu
ky thoi gian ctia EUT.

3.1.3. Céng suit dinh
Phép do nay duoc thuc hien trong diéu kién do kidm binh thwong va khac nghiét.

3.1.3.1. Phuong phap do bang may phan tich phd

May phan tich phé dwoc cai dat & ché d6 thu do nhu sau (xem Phu luc B):

a) Tan sb bat dau (Start frequency): Tan sé thap hon bien dwéi clia dai tAn sé cho
phép.

b) Tan sb dirng (Stop frequency): Tan sé cao hon bien tren cta dai tan sé cho phep.

¢) Bang théng phan giai (Resolution bandwidth): 1 MHz v&ij tan sd quét nhé hon
1 000 MHz/ms.

CHU THICH: Déi véi EUT c6 téc d6 quét tan sé cao hon, RBW phai dwoc tang 1én cho dén khi dat dwoc chi sé
cong suét dinh én dinh.

¢) Bang théng video (Video bandwidth): VBW > RBW.

d) Ché d6 tach song (Detector mode): Ché do dinh hoac tw phat hién dinh (Peak or
auto peak detector).

e) Ché do hién thi (Display mode): Mtrc I6n nhat (Max hold).

f) Thoi gian trung binh (Averaging time): L&n hon mot chu ky thei gian cta EUT.
g9) Thoi gian quét (Sweep time): (Thoi gian trung binh g3 do) x (Sé diém quét).
Cong suat dinh can tim 13 gia tri Ién nhat va duoc ghi lai vao két qua do kiém
3.1.3.2. Phuong phap do bang déng hd do cdng suét trung binh

Bong hé do cong suit phai duoc két néi voi ang ten do. H¢ s6 hiéu chinh tan sé phai
dwoc dwa vao phép tinh. Dong hd do cong suat phai I3 dong ho do céng suat RMS
thwe sw (xem F.2 cia Phu luc F).
Thoi gian do phai dd dai so VGi chu ky thoi gian cia EUT.
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cong sut dinh thu dwoc bang cach chia cong suat trung binh da do duoc bang
dbng ho do cho chu ky hoat dong nguon.

Cong suét dinh = (Cong su4t trung binh da do)/(Chu ky hoat déng nguon)

Trong dé: Chu ky hoat déng nguodn laty 1é o ctia EUT & trang thai Bat trén tébng chu
ky thoi gian cua EUT.

3 1.3.3. Phuong phap do bang ddng hd do cong suat dinh

Pdng hd do cong sudt phai dwoc két ndi voi ang ten do. Hé sb hidu chinh tan so phai

dwoc dwa vao phép tinh. Péng hd do cong suat phai 1 ddng hd do cong suat dinh
thuwe sy (xem F.2 cta Phu luc F).

3.1.4. Phat xa khong mong mudn trong mién ngoai bang

Phép do nay duwoc thwe hién trong didu kién do kiém binh thwdng.

Mot may phan tich phd dwoc str dung nhw mét may thu do. Bang thong clia may thu
do phai theo CISPR 16. B4 c6 dwoc d6 nhay can thiét, c6 thé can bang t.3ng do
phan giai hep hon, didu nay phai dwoc néu trong ké&t qua do kiém va két qua duoc
thu hep theo quy dinh tai A.5 cta Phu luc A.

Trong truong hop EUT c6 nhiéu ché @6 hoat dong, chi co che do cao nhéat clia cong
suAt dinh e.ir.p. (xem 3.1.3) can duoc do.

Céac phép do phai duwoc tién hanh trén cac dai tan <6 clia OOB va cac mién gia duoc
quy dinh trong 2.3.4.

a) Tan s6 bat dau (Start frequency): Xem 2.3.4.2

b) Tan s6 dirng (Stop frequency): Xem 2342

c) Bang thong phan giai (Resolution bandwidth):

_ T 30 MHz — 1 GHz: 100 kHz.

_Trén 1 GHz: 1 MHz.

c) Bang thong video (Video bandwidth): =2 3 MHz.

d) Ché d6 tach song (Detector mode):

T 30 MHz — 1 GHz: Tua dinh (Quasi-peak);

_Trén 1 GHz: RMS.

e) Ché do hién thi (Display mode): Clear write.

f) Thoi gian trung binh (Averaging time): Lon hon mot chu ky thoi gian cua EUT.
g) Thoi gian quét (Sweep time): (Thoi gian trung binh) X (S6 diém quét).
CHU THICH: S6 lwong diém quét phai cao hon nhip ctia may phan tich phd chia cho RBW.

Puong cong phd do dwoc tai may phan tich phd duwoc ghi lai trong pham vi bién do
xap xi 35 dB. Khong yéu cau phai thire hién phép do khi mat dd pho cong suat trung
binh dwdi -40 dBm/MHz (e.irp.) & daitan tren 1 GHz.

Cac phép do mat do cong suAt trung binh phd dwoi -40 dBm/MHz (e.i.r.p.) khong
dwoc yéu cau dai do tréen 1 GHz.

Vi tri do kidm dwoc mé ta tai Phu luc B, dap ¢ng day da cac yéu cAu clia dai tan sb
cu thé duoc st dung trong phép do. Cac bang thong cua may thu do phai duoc thiet
lap mét gia tri thich hop dé do chinh xac phat xa khéng mong muén. Bang théng nay

e

phai dwoc ghi lai trong két qua do kiém. D4 voi cac tan s trén 40 GHz, str dung mot
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cla b6 dao déng noi dwoc Iwa chon @& tin hiéu thu dwoc sau b gidm téq nam trong
dai tan hoat dong clia may phan tich pho, dong thoi duy tri mot cach day 4 bang
thdng dap tng IF dé thu dwoc toan bd pho tan cda tin hiéu.

Doi voi cac phép do phat xa gia, nén st dung LNA (b khuéch dai nhidy thap) trwdc
kKhi két ndi vao may phan tich phd gé dat dwoc do nhay can thiét.

B0 tron tan sé géc
hoac hai

Déy vao tur
thiét pl co dinh
do kiém

May thu do

Ngudn dao déng néi Lwu tree div ligu

Hinh 2 - Sor 46 thiét lap do kiém cua bl Xa ngoai bang va phat Xa gia
3.1.5. Phat xa khéng mong muén trong mién gia
Xem quy dinh tai 3.1.4 (trong do: Tan sé bit gy (Start frequency) va Tan sé dirng
(Stop frequency) ap dung theo 2.3.5.2 khi caj dat may phan tich pho @é thwe hién do
kiém chi tieu nay).
3.2. Do kiém cho may thu
3.2.1. Phat xa gia may thu
Phép do nay duoc thue hien trong diéu kién do kidm binh thwong.
3.2.1.1. Quy dinh chung

thu dwoc dat cung vi tri va hoat déng déng thei vai méy phat. Tréng treong hop nay,
cac quy dinh tai 3.1.4 s& ap dung cho phat Xa gia va phat ngoai bang.

Trong tat ca cac trvdng hop khac, sa ap dung nhw sau:
a) Vi tri do kiém nhw dwoc mé t3 tai Phu luc B, d4p tng cac Y&u cau ciia daij tin s

>
R

cu thé dwoc si dung trong p’hép’do. Ang ten do kiém phai dwoc dinh hwéng ban dau
dé phan cwc doc va duwoc két néi vai may thu do. May thu do phai 1a may phan tich
phé v&i thiét lap nhuw quy dinh trong 3.1 4.
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c) Tai mdi tan so ma tai do mat thanh phan da dwoc phat hién, may thu do phai dwroc

diéu chinh va ang ten do phéi dwoc nang ho3c ha qua pham vi dd cao quy dinh cho
dén khi phat hién thay mrc tin hiéu toi da trén may thu do.

d) May thu phai dugc xoay t8i da 360 ° theo truc doc, d& thu duoc toi tin hiéu toi da.
e) Cac ang ten do kiém duoc nang l&n hozc ha xubng mot Ian nira trong pham vi do
cao quy dinh cho gén khi thu dwgc murc toi da. Mrc nay sé dwoc ghi lai.

f) Ang ten thay thé sé thay thé &ng ten thu & cuing vi tri va theo chiéu phan cuc doc.
N6 sé duoc két noi voi may phat tin hiéu.

g) Tai méi tan s6 c6 thanh phan duoc phat hién, bé tao tin hiéu, ang ten thay thé va
may thu do phai duwoc didu chinh. Ang ten thr phéi dugc nang len hoac ha xuong

trong pham vi d6 cao quy dinh cho dén khi thu duwgc mure tin hieu téi da trén may thu
do. Gia tri clia b tao tin hiéu dwa ra gia tri tin hiéu twong tw trén may thu do nhw o

7

buwdc e). Sau khi diéu chinh dé loi ciia ang ten thay thé va suy hao do cap, gia tri nay

x

1a thanh phan birc xa gia tai tan sb nay.

h) Tan sb va gia tri cta trng phat xa gia dwoc do va bang théng cta may thu do sé
dwoc ghi lai trong ket qua do kiem.

i) Cac phép do tai b) dén h) phai dwoc lap lai v&i ang ten do kidm dwoc dinh hwong
theo phan cwc ngang.

3.2.1.2. Do kiém

P& do phat xa gia may phan tich phé dwoc cai dat & ché @6 thu do nhw sau:

a) Bang thong phan giai (Resolution pandwidth): 100 kHz.

c) Bang thong video (Video bandwidth): 100 kHz.

d) Ché do tach song (Detector mode): Ché d6 dinh dwong (positive peak).

e) Gia tri trung binh (Averaging): Tat (off).

f) B& rong (Span): 100 MHz.

g) Thoi gian quét (Sweep time): 1 s.

h) Bién do (Amplitude): Didu chinh & gitra cta vung bién do.

Pé do cac phat xa}vu’c_yt qua mirc 6 dB dwdi gidi han quy dinh, bang thong do phan
giai sé duoc chuyén sang 30 kHz va do rong dwoc diéu chinh twong trng. Néu murc

khéng thay ddi qua 2 dB, do la phat xa bang hep; gia tri quan sat phai dwoc ghi lai
trong két qua do kiém. Néu mrc thay doi 1&n hon 2 dB, phat xa la phat xa bang rong
va gia tri quan sat dwoc phai ghi lai trong két qua do kiem.

Néu ap dung phuwong phap do phat xa bang rong, phai duvoc ghi lai trong két qua do
kiem.

CHU THICH: Phd chinh cta thiét bi dwoc do co thé bao hoa cac mach dau vao cila may phan tich phd va do do
gay ra tin hiéu bong ma "phat xa gid". Bong ma "phat xa gia" co thé dwoc phan biét voi tin hiéu thwe bang cach
tang suy hao dau vao them 10 dB. Néu tin hiéu gia bién mat, do 1a mét bong ma "phat xa gid" va nén duoc bd
qua.

3.2.2. Tin hiéu trong bang, ngoai bang, didu khién tir xa cua may thu

Phép do nay dwoc thwe hién trong diéu kién do kiém binh thwong.

3.2.2.1. Gidi thieu

Muc nay trinh bay phwong phap do lwong dé kidm tra kha nang EUT gé xtr ly cac tin

z

hiéu khong mong muon khi hoat déng & ché dd binh thwong.

20



QCVN 124:2021/BTTTT
3.2.2.2. Thiét lap phép do

PN

Cac tiéu chi mong muén thiec hién dwoc dua ra trong tigu chuin hai hoa lién quan.
3.2.2.3. Quy trinh do kiém

* Muc tiéu va ngudn tin hiey khéng mong muén phai duoc quy dinh nhe duoc dinh
nghia trong 3.2.2.2.

* EUT s& dwoc BAT. Sy hoan thanh cuia tiéu chi higu su4t mong mudn c6 lién quan
sé dwoc xac minh.

duoc. Tin hiéu khong mong muén phai duoc gitr & méi budc ngudn trong it nhat 5

giay. Quy trinh do phai dwoc thwc hién lai cho tirng ché d6 tan sé may phat tin hiéu
khéng mong muon, nhv dwoc dinh nghia trong 3.2.2.4.

3.2.2.4. Bac diém ky thuat tin hiéu khéng mong muén

Bo phat tin hiéu khong mong muon cé thé truyén tin hicu & cac tan sé cu thé, nhy
dwoc mo ta trong cac tiéu chuan haj hoa lién quan.

4. QUY BINH VE QUAN LY

6. TO CHUC THYC HIEN
6.1. Cuc Vién théng, Cuc Tan sé v6 tuyén dién va cac S Thong tin va Truyén théng

>

CO trach nhiém té Chl'J’C,’[rién khai hwéng dan va quan ly cac thiét bi thuéc pham vij
dieu chinh theo quy chuan nay.
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6.2. Trong trwdng hop cac quy dinh néu tai quy chuan nay co sw thay dbi, bd sung
hoac dwoc thay thé thi thwec hién theo quy dinh tai van ban moi.

6.3. Trong qua trinh trién khai thue hién quy chudn nay, néu co vin dé phat
sinh,vwéng mac, cac t4 chirc va ca nhan cd lién quan phan anh bang van ban ve Bo
Thong tin va Truyén thoéng (Vu Khoa hoc va Coéng nghé) dé& dwoc hwong dan, giai
quyét./.
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Phu luc A
(Quy dinh)
Diéu kién chung
A.1. Téng quan

A.4), bang théng tham chiéu cho cac phép do (xem A.5), viéc giai thich két qua do

A.2. Théng tin vé thiét bj

Thong tin vé thiét bj sau day co thé can thiét dé thyc hién cac phép do va phai duwoc
nha san xuét cung cap, nhuw:

* Cac diéu kién moi trvdng va tiéu chuan hai hoa co lign quan;
* Dién ap danh dinh cung cap cho thiét bj vo tuyén doc l&p hoac dién ap danh dinh

cung cap cho thiét bj chinh hosc thit bi két hop trong trrdng hop thiét bj vé tuyén
dwoc gan vao;

« Déi vai tat ca cac so do didu ché, cac théng sé diéu ché can duoc cung cap: vi du:
thoi gian diéu ché, thoi gian quét xung, bang théng diéu ché;

* Ché d6 nguédn cao va thap;

* Chu ky c6ng suét ciia thiét bi;

* Dai tan s6 hoat déng ciia thiét bi (xem 3.1.1);
* Hwéng cai gat théng thweng cia ELUT:

* Phan cuc ang ten cho c3 ang ten phat va ang ten thu;

* Hwéng phat xa cla ang ten, cting nhw doé réng cua ang ten, cac diém 3 4B ngang
va doc cho c3 ang ten phat va thu;

* Dai nhiét d6 mong muén, bao gdém thoi gian khai dong can thiét cia EUT (xem
A4.412)

* Théng tin vé chirc nang cia thiét bi dé thiét Iap cac tiey chi hiéu suat mong muén
(xem 3.2.2).

A.3. Yéu cau déi véi EUT
A.3.1. Phién ban va ciu hinh EUT

Viéc do kiém co thé dwoc thwe hién trén thiét bi dang san xuét hosc tran cac phién
ban twong dwong cla thiét bi.

CHU THICH: Nha san xuét c6 trach nhiém dam bao rang thiét bj duoc dua vao st dung dap tng cac yéu cau cé

lién quan cta phap luét hién hanh, bao gom ca RE-D
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voi su két hop cac tinh nang trong trwong hop toi nhat va duoc cong bd bdi nha san
xuat.

A.3.2. Trinh bay

Nha san xuét sé cung chp moi phwong tién cAn thiét @& van hanh EUT trong subt
qua trinh do kiem.

A.3.3. Nhidu bing théng hoat dong

T4t ca cac bang thong hoat dong clia thiét bi phai dwoc nha san xuAt thiét bi cong bd
(xem A.2).

Khi thiét bi co nnhiéu bang thong hoat dong, phai chon da sé lwong bang thong hoat
dong de do k,iém,,bao gc‘;m cac gi¢i han thap hon va cao hon cua tan sb6 hoat dong,
bang thong téi thidu va t6i da.

A.3.4. Yéu cau vé diéu ché trong qua trinh do kiém

Piéu ché EUT trong qua trinh do kim phai ddm bao cho viec st dung binh thudng
cha thiét bi. Nha san xuat phai str dung phrong thirc hoat dong cla thiet bi dé may

by
A

phat hoat dong cao nhat, phu hop voi yéu cAu do murc truyén cong suét cao nhat sé
co trong hoat dong va phai dam bao rang:

. Puong truyén lién tuc trong sudt thoi gian do;

- Trinh tw tyuyén co thé duoc 1ap lai chinh xac. Qéi v&i cac may phat co nhidu so do
da didu ché két hop, can phai kiem tra trng so do.

A.3.5. Yéu cau trong trwdng hop EUT str dung ang ten quét

A.3.5.1. Phan loai

Déi voi pham vi cia quy chuan nay, EUT duoc chia thanh ba loai theo kiéu cua ang
ten phat:

. Chum cb dinh: Trong loai EUT nay, mau blrc xa ang ten la khong ddi va huong
phat dwoc co dinh twong rng Vvoi vo cua EUT.

. M6 hinh khéng déi: Trong loai EUT nay, mau birc xa cta ang ten la khong doi va
hwdng phat xa thay ddi theo thoi gian. Viec hwong phat xa quét lam thay doi toc do
goc co dinh.

« M6 hinh thay ddi: Loai EUT nay bao gdm tét c& nhtrng loai khong phai la loai mo
hinh cb dinh hoac mo hinh khong déi.,Méu btrc xa ang ten thay doi theo thoi gian
va/hoac huong hodc qua trinh qgét & téc do thay doi. Dbi voi cac muc dich cua phan
loai trén, khi co dinh va khoéng ddi trong vong 1 do hoac 1 % thi coi la hoat déng binh
thwong.

CHU THICH 1: Viéc phan loai chi phu thugc vao kidu clia ang ten phat.

CHU THICH 2: Noi chung, sng ten quét bang co s& la m6 hinh khong ddi va ang ten quét bang dién sé& la md
hinh thay dbi.

CHU THICH 3: Mac du céac thuét ngt chuim va md hinh duoc st dung it, cac xem xét va phan loai ap dung gibng
nhau cho EUT v&i nhiéu chum.

A.3.5.2. Do chum tia cd dinh EUT

Khang co xem xét dac biet nao dwoc ap dung. Cac phép do phai dwoc thwe hién trén
hwéng dat duoc do loi toi da clia ang ten triv khi c6 quy dinh khac.

A.3.5.3. Do mé hinh khong déi EUT
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Viéc quét cé thé bj can tre va cac phép do dwoc thwe hién trén chum phat xa trir khj

co quy dinh khac. Cac tham so6 ctia EUT hoat d6ng & ché d6 binh thwong co thé
duoc tinh toan dwa trén kién thirc vé ang ten. Nha san xuat phai cong bé cac thong
s6 lién quan cuia ang ten.

A.3.5.4. Do mo hinh thay d8i cia EUT
Cac phép do phai duoc thic hién véi ang ten quét. Co thé can phai thirc hign mét

tap hop cac phép do trén toan bé hinh cau hosc nL’rla hinh cau. Déi véi cac phép do
nang lvong birc xa (Vi du: cong suat dinh, cong suét trung binh, chu ky hoat déng),
hwdng dwoc chon I3 hwéng cho két qua co gia tri cao nhét.

A.4. Piéu kién do kidm

A.4.1. Gi&i thiéu

Phép do phai dwoc thuc hién trong didy kién do kiém binh thuong. Béi vai mot sé
yéu cau, co thé can phai str dung phép do trong cac didy ki€n khac nghiét.

Cac di‘ég kién va quy trinh do kiém phai duoc thue hién theo quy dinh trong cac muc
Ad42 denA4.4.

A.4.2. Nguén dién

vao cla thiét bj,

Dc:ﬁi VGi thiét bj hoat déng béng pin, pin c6 thé dwoc thao ra va nguén nang lvong do
Kiém dworc ap dung cang gan cac Clrc cua pin cang tot.

Trong cac phép do, dién ap ngudn phai dwoc duy tri trong pham vi sai s +1 9, SO
voi d i : 3

a0 ~
A X

ién ap & dau moi phép thir. Gig tri cia dung sai nay rat quan trong ddi v&i cac
phép do cong suat; st dung dung sai nhé hon S€ cung cap cac gia tri do khéng dam
bao do tét hon.

A.4.3. Biéu kién do kidm binh thwong
A.4.3.1. Nhiét dd va dé Am binh thuwdng

Cac diéu kién nhiat dd va d6 &m binh thwdng cho viee do kidm phai 1a sw két hop
phl hop gitra nhiét dé va d6 4m trong cac pham vi say:

Nhiét do: +15 °C @én +35 °C:
D6 &m twong déi: 20 % gén 75 %.

7
X

Cac gia trj thue té trong cac phép do phai dwoc ghi lai trong két qua do kiém.
A.4.3.2. Ngudn dién binh thwong
A.4.3.2.1. Bién ap ngudn

Bién ap ngudn néi voi thiét bi do can kiém phai Ia dien ap danh dinh. Trong pham vi
cla quy chuan nay, dién ap danh dinh Ia dgien ap ma thiét bj dwoc thiét k& g& hoat
dong.
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T4n s6 ngudn dién ap do kidm twong (rng voi dién ap xoay chidu AC phai nam trong
khoang 49 Hz dén 51 Hz.

A4.322. Nguon nang lwong pin axit chi dwoc s(r dung trén xe

Khi thiét bi vo tuyén dwoc thiét k& d& hoat dong nhu binh thweong tir nguodn nang
lweng pin axit chi dwoc s dung trén xe, thi dién ap do kiém binh thwong phai bang
1,1 lan dién ap danh dinh cta pin (6 V, 12V, V.V.).

A 4.3.2.3. Cac ngudn nang lvong khac

Truwdng hop thiét bi can do Lgiém str dung ngudn dién khac hoac cac loai pin (so cép
ho&c thr cap), dién ap nguon do kiem danh,dinh duwoc cong bo boi nha san xuat.
Viéc nay phai duoc ghi lai trong két quéa do kiem.

A.4.4. Didu kién do kiém khic nghiét
A 4.4.1. Nhigt do khac nghiét
A.4.4.1.1. Quy trinh do kiém & nhiét do khac nghiét

Trwdc khi th’u’c hién cac phép do, thiét bi phéai dat duiqc s can bang nhiét trong
phong do kiem. Thiét bi khong dwoc tat trong thoi gian on dinh nhiét do.

Néu can bang nhiét khong duoc ki&m tra bang cac phép do, thoi gian &n dinh nhiét
do it nhat 1a mot gio, hoac khoang thoi gian d6 co thé dwoc quyét dinh bdi phong do
da dwoc cong nhan. Trinh tw cac phép do phai dwoc lua chon, va do Am trong
phong tht phai duoc kiém soat dé& knong xay ra hién twong ngwng tu qua murc.

A.4.4.1.2. Pham vi nhiét do khac nghiét

Dbi voi cac phép do & nhiet d6 khac nghiét, cac phép do phai duoc thwc hién theo
cac quy trinh quy dinh tai Phu luc B, & nhiét do trén va dudi ctia mét trong cac dai
sau theo cong bo cua nha san xuat:

Nhiét do loai 1: -10 °C dén +55 °C.
Nhiét do loai Il: -20 °C gén +60 °C.
Nhiét do loai Ill: -40 °C dén +70 °C.

Nha san wukt co thé chi dinh pham vi nhiét d@6 rong hon mrc toi thidu & trén. Két qua
do kidm phai néu dai nhiét d6 da dwoc str dung.

A 4.4.2. Bién ap nguon do kiém khac nghiét

A4.42.1. Diénap chinh

Cac dien ap do kiém khac nghiét 461 voi thiét bi duoc két ndi véi ngudn chinh AC
phai la dién ap danh dinh v&i dung sai £ 10 %.

A 4.4.2.2. Cac ngudn dién khac

pbi voi thiét bi st dung cac ngudn dién khac, hoac c6 kha nang hoat dong tw nhiéu
ngudn dién khac nhau, dién ap do kiém khéc nghiét phai la_dién ap dwoc cong bo

7

b&i nha san xuat. Chung phéi dwoc ghi lai trong két qua do kiém.
A.5. Biang thong tham chiéu ctia may thu do

Néi chung, bang thong phan giai clia may thu do (RBW) phai bang bang thong tham
chiéu (RBWrer) dwoc néu trong Bang A.1.
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Bang A.1 - Bing théng tham chiéy cua may thu do

Bang théng phan dai caa may thu do
(RBWkeF)
30 MHz < f< 1 000 MHz _ma:_

CHU THICH: Dai tan s v3 gia tri RBWrer twong tng co dwoc tir CISPR 16.

Dé cai thién d6 chinh xac, dd nhay va hiéu qua cia phép do, RBW c¢ thé khac véi
RBWrer. Khi RBWmeasureq < RBWker, két qua sa dwoec tich hop trén RBWHrer chéng

han theo céng thire (1)
n P0)
)5 [
n,

1
Peorr = 101l0g RBW,,, = ()

RB WMEASURED

Trong dé:

- P (i) la cac mau do dwoc vei RBWweAsuREeD:
-n la s6 lwong mau trong RBWhger :

- PcorRr la gia tri twong (ng tai RBWrer.

Khi RBWeasured > RBWrer, két qua cho phat xa bang réng sé duwoc chuan hoa theo
ty I1& bang théng theo cong thirc (2).

Pcore = Pueasurep + 10 log (RBWref/RBWMEASURED) (2)
Trong do:
- Pmeasurep 1a gig tri do dwoc & bang théng do réng hon RBWweasurep:
- Pcorr 13 gia tri twong &rng tai RBWger.

A.8. Giai thich két qua do kidm va d6 khéng dam bao do cho phép do

A.6.1. Téng quan

Viéc giai thich két qua cho cac phép do dwoc mé t3 trong quy chuén nay nhy say:

1) Gia tri do lién quan dén 9idi han tvong (ng sé duoc sy dung dé quyét dinh xem

>

thiét bj ¢ dap tng cac yéu cau clia quy chuan nay hay khéng;

2) Gia tri do khéng dam bao do cho phép do cla tirng thong sé phai dwoc ghj laj
trong két qua do kiém:
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Déi voi cac phuong phap do kiém theo quy chuén nay, cac so liéu vé do khéng dam
bao do phai dwoc tinh toan theo hwéng dan duoc cho trong ETSI TR 100’028 va sé

twong ng voi hé sb ma rong (hé sb bao phu) k = 1,96 hodc k = 2 (cung cap méc do

tin cay twong rng 95 % va 95,45 % trong trwong hop phan bd dac trung cho do
khéng dam bao do 1a binh thuweong (phan bo Gaussian)).

Bang A.2 dua trén cac hé sé mé rong nhw vay.

Bang A.2 - D0 khén

g dam bao do t6i da cho phép

Po6 khong dam bao

A.6.2. Do khong dam bao do tdi da dwoc phép

Trong tredng hop g6 khong dam bao do vuwot qua gidi han trong Bang A.2, sé ap
dung céac quy dinh cia A.6.4.

A.6.3. DO khong dam bao do bing hodc nhé hon do khong dam bao t6i da cho
phép

Viéc giai thich két qua khi so sanh cac gia tri do voi cac gigi han thong sb ky thuat sé
nhw sau:

a) Khi gia tri do khong vuot qua gia tri gioi han, thiét bi can do kiém dap ng cac yéu
cAu cla tiéu chuan hai hoa lién quan.

b) Khi gié tri do vuot qua gia trj gi&i han, thiét bi cAn do kiém khong dap (rng cac yéu
cAu cla tiéu chuan hai hoa lién quan.

c) b6 khong dam bao do duoc tinh toan b&i ky thuat vién do kiém thuc hién phép do
va phai dwoc ghi lai trong két qua do kiem.

d) D6 khong dam bao do duoc tinh toan bdi ky thuat vién do kiém co thé la gia tri toi
da trong mot pham vi cac gia tri do hoac c6 thé 1a do khong dam bao do cho phép do
cu thd chwa duoc do. Phuong phap s dung phai duoc ghi lai trong két qua do
kiem.

A.6.4. DO khéng dam bao do I&n hon do khong dam bao téi da cho phép

Viéc giai thich két qua khi so sanh cac gia tri do VO cac gidi han ky thuat phai nhw
sau:

a) Khi gia tri do cdng v&i chénh l&ch gitra do khong dam bao do duoc tinh toan boi
ky thuat vién do kiém va do khong dgam bao do toi da cho phép khong vurot qua gia
tri gi&i han, thiét bi dwoc do kiém dap ng cac yéu cAu cla tieu chuan hai hoa lién
quan.

b) Khi gia tri do céng v&i chénh lech gitra d6 khdng gam bao do dwoc tinh toan boi

A A

ky thuat vién do kidm va do khong dam bao do toi da co thé chap nhan vuot qua gia
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tri gi¢i han, thiét bj dwoc do kiém khdng dap trng cac yéu ciu cia tiay chuan hai hoa
lién quan.

¢) B khéng dadm bao do duoc tinh toan b&i ky thuat vien do kidm thue hién phép do
va phai dwoc ghi lai trong két qua do kiém.

> .

d) D6 khéng dam bao do dworc tinh toan bai ky thuat vién do kiém co thé I3 gia tri toi
da trong mét pham vi cac gia tri do hodc cé thé I3 dd khéng dam bao do cho phép do
cu thé chuwa dwoc do. Phwong phap st dung phai dwoc ghi lai trong két qua do

Ket qua do kiém phai co tt ca cac théng tin can thiét va co lien quan dé danh gia
Viéc tuan thi cac yéu ciu thiét yéu duoc ligt ka trong Phu luc A clia tiéu chudn haj
hoa lién quan (xem ETSI EN 301 091-1, ETSI EN 301 091-2, ETSI EN 301 091-3,
ETSI EN 302 264 va ETSI EN 302 858).
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Phu luc B
(Quy dinh)
Thiét 1ap bai do va quy trinh do

B.1. Gi&i thigu

Néi chung, co sw khac biét gitra thue hién cac phéep do d?ar] va do buc xa RF. Tuy
nhién, doi v&i cac EUT dwoc dé cap trong quy chuan nay, can lwuy rang khéng tién
hanh phép do dan RF.

Trong cac muc dudi day sé mé ta cac thiét 1ap chung v& méi tredng do kiém cho

>

phép do blrc xa cua thiét bi ra da cw ly ngan.
B.2. Cac bwéc do ban dau

Quy trinh do phai duoc lan k& hoach béng cach s dung thong tin do nha san xuét
cung cap (xem A.2 ctia Phu luc A).

Cac thiét 1ap ctia may thu do phai dwoc chon da trén mo ta tin hieu dwoc cung cap,
nham dam bao rang cac gia tri cao Ahét ctia cong suat dinh va PSD trung binh dwoc
thu lai. Didu nay dac biét quan trong 46 véi may thu do tan s quét (may phan tich
phd) va tin hiéu c6 su thay 46 vé thoi gian va/hodc tan <6 va/hoac huong. Khuyén
nghi tin hiéu ban dau nén dwoc quan sat voi ca hai ché do do dinh va trung binh trén
toan bang théng cta no, nhim d& xac nhan mo ta va thiét 1ap noi co cac gia tri cao
nhat. Didu nay sé cho phép cac phép do tiép theo duoc thwe hién voi RF hep hon.
Trong trwong hop o bat ky nghi ng& nao v& anh huwdng cda viéc quet tan sb6, mot
phép do tai mot RF (nhip 0) s& cung cAp xac nhan diéu nay.

B.3. Po lwdng blrc xa
B.3.1. Téng quan

Khu vurc do kiém, ang ten thtr nghiém va ang ten thay thé duwoc st dung cho cac
phép do blrc xa phai duwoc mé ta nhuw trong Phu luc C. bé dwoc hvong dan st dung
cac vi tri do blrc xa, xem B.3.2. D& dwoc hudng dan vé cac vi tri do tiéu chuan duwoc
st dung cho cac phép do btrc xa, xem Phu luc D.

TAt ca cac nd lwc nén dwoc thwe hien d& ching minh rd rang rang lwong phat xa tv
may phat EUT khéng vwot qua mirc quy dinh, v&i may phat trong treong xa. Trong
pham vi co thé thwc hién duwoc, thiét bi vo tuyén dwoc do kiém phai dwoc do @
khoang cach duwoc chi dinh trong B.3.2.4 va v&i bang thong do cu thé. Tuy nhién, aé
c6 dwoc ty 1& tin hiéu trén nhiéu thich hep trong hé théng do, cac phép do butrc xa co
thé phai dugc thuwc hien & khoang cach nhé hon cac khoang cach quy dinh trong
B.3.2.4 va/ho&c gidm cac bang théng do. C4u hinh do dwoc stra déi phai dwoc chira
trong két qua do kidm, cung v&i 1&i chu thich tai sao cac mure tin hiéu lién quan dén
phép do & khoang cach st dung hodc v&i bang thong do duoc str dung dé dwoc
phat hién chinh xac bai thiét bi do va tinh toan chirng minh sw tuan thu.

Trong trwdng hop khong thé giam thém bang thong do (do cac han ché cua thiét bi
do kiém thwong co hodc kho khan trong viéc chuyén dbi s6 doc dwoc str dung mot
bang théng do thanh cac bang thong duoc str dung bdi cac gioi han dwoc dua ra
trong tiéu chuén hai hoa co lien quan, khoang cach do cAn thiét s& ngén dén mirc
thiét bi v6 tuyén khong ro rang nam trong treong xa), két qua do sé& chi ro thwc té
nay, khoang cach do va bang thong dwoc str dung, khoang cach trwdng gan/tredng
<a dé thiét 1ap do, phat xa cta thiét bi vo tuyén do duoc, nhidu nén co thé dat duoc
va dai tan co lién quan.
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B.3.2. Hwéng dan sy dung khu vue do kiém birc xa
B.3.2.1. Gi¢i thiéu

Muc nay néu chi tiét cac quy trinh, s&p xép thiét bi do kidm va xac minh can dwoc
thwe hién trwde khj thwe hién bat ky do kiém burc Xa nao.

B.3.2.2. Kiém tra khu vuc do

tvong dwong.
B.3.2.3. Gia treo

B.3.2.4. Pham vi d6 dai

Pham vi 36 dai cho tat ca cac loai phwong tién do kiém phai da g& cho phép do trong
trwong xa ctia EUT, tire 1a né phai bang hosc cao hon:
2(d, +d,)’
Opp = ———27_

A
Trong doé:
- d1 la kich thwée I6n nhit cla EUT/lveng cwe sau khi thay thé (m);
- d2 la kich thwéc Ion nhat cia ang ten do kiém (m):
- A& buwéc séng tan sé do kidm (m).

Bang B.1 - Khoang cach do tru’()’ngﬁxa
R . Mdrc céng suit 13i gan duing
Khoang trivéng xa (do hi¢u ng trwong gan)
ar 025 dB

Can Ivu y trong cac két qua do kiém nhtrng didu kien nay duoc dap (rng dé bat ky

dd khéng dam bao do bd sung nao c6 thé dwoc dua vao két qua.

CHU THICH 1: Déi vé&i phong do khéng phan xa hoan toan, khéng co phan nao cia EUT, & bét ky goc quay nao
cla ban xoay, nam ngoai "viing yén tinh" cla phong do & tan sé danh dinh clia phép th.
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CHU THICH 2: "Vung yén finh" 1 mot thé tich trong phong khéng phan xa (khdng co mat phang mét dat) trong

g6 hiéu suat dwoc chi dinh da dwoc ching minh bang do kiem, hoac dwoc dam bao bdi nha thiét ké/nha san
xuat. Hiéu suét duoc chi dinh thwong la do phan xa clia cac thm hép thu hodc mot tham s6 lién quan truc tiép (Vi
du: tinh déng nhat tin hiéu v& bién dd va pha). Tuy nhién, can lwu y rang cac mirc xac dinh chia viing yén tinh co
xu hwong thay doi.

B.3.2.5. Chuan bi dia diém do kiém

Cac day cap cho ca hai dAu cta khu vie do phai duoc dinh hudng theo chiéu ngang
ttr khu vuc do toi thidu la 2 m va sau do duoc phép tha thang dirng va ra ngoai qua
mat phdng mat dat hodc man hinh (néu thich hop) dén thiét bi do kiém. Cac bién
phap phong ngtra nén duoc thwe hién dé giam thiéu hap thu trén cac day dan nay
(vi du: phu bang hat ferrite hoac tai khac). Cac day cap dinh hwéng va vo cua chung
phai gibng hét voi thiét 1ap da dwoc kiém tra.

D@ liu hiéu chuén cho tAt ca cac hang muc clia thi&t bi do phai co san va hop 1.
Péi voi phép do, ang ten thay thé va ang ten do, di ligu phai bao gdm dd loi blrc xa
dang hwong (hoac hé s6 %ng ten) cho tan s6 do kidm. Ngoai ra, phai biét VSWR cua
5ng ten thay thé va ang ten do.

D liéu hiéu chudn trén tht ca cac cap va bd suy giam phai bao gdm suy hao va
VSWR trong toan bd dai tan cla cac phép thir. Tat ca cac sb lieu suy hao va VSWR
phai dwoc ghi lai trong bang két qua nhat ky cho phep thir cu thé.

Khi cac hé sb/bang hiéu chinh duoc yéu cau, ching phai co s&n ngay lap tc. DO
v&i tt ca cac muc cua thiét bi do kiém, d6 khong dam bao do tbi da ma ching thé
hién phai dwoc biét cung voi s¥ phan b d6 khong dam bao do.

Khi bat dau do, nén kidm tra hé théng trén cac hang muc cha thiét bi dwoc st dung
tren khu vuc do.

B.3.3. Phwong phap do kiém tiéu chuan

Hai phuwrong phap - phurong phap hiéu chuan va phwong phap thay thé - dé xac dinh
cong suat blrc xa cha thiét bi vo tuyén duoc mé ta twong ng trong D.1 va D.2 cua
Phu luc D.

Phwong phap hiéu chuén tiéu chuén cting duoc md ta trong phu luc E.
B.4. Kiém tra thiét bi dwoc két ndi véi may chu

Péi voi thiét b ra da can két noi hodc tich hop v&i thiét bi chii @& cung cap chirc
nang cho thiét bira da, sé cho phép nhiéu phwong phap do kidm thay thé khac nhau.
Khi co nhiéu hon mot sw két hop nhu vay, phép do sé khong duoc lap lai d6i voi sw
két hop cda thiet bira da va nhiéu thiét bi cht co ban twong tw nhau.

Khi c6 nhidu hon mét két hop nhu vay va cac két hop khong gibng nhau, moi su két
hop phai dugc do kiém déi voi tat ca cac yéu cau trong quy chuan nay va tat ca cac
két hop riéng ré khac nhau sé& chi dwoc do kiém cho phat xa gia chi blrc xa (xem
3.4).

CHU THICH: D biét thém thong tin lién quan v& van @& trén, xem ETSI TR 102 070-2.
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Phu luc C
(Quy dinh)

Nhirng khu vire do kiém va cach bé tri chung cho cac phép do lién quan dén
viéc str dung cac trwong bire xa

C.1. Gi&i thiéu

Vat ligu hap thy, £
56ng v tuyén

"Hb tro ang ten

£

Hinh C.1 - Phong do kiém khéng phan xa dién hinh
Viéc che chén phong do kiém ket hop véi viec sty dung vat liéu hap thy séng vo
tuyén sé tao ra mot moi trwc‘yng dé kiem soat trong qua trinh do Kiém. Loai phong do
kiém nay cé gang mé phdng tét nhat cac dieu kién trong khéng gian tw do. Viéc che
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chén sé tao ra dwoc mot khong gian do kiém lam giam bot duoc nhidu clia cac tin
hiéu xung quanh va cac hiéu (rng bén ngoai khac, trong khi d6, vat lidu hap thu song
v6 tuyén sé toi thiéu hoa duoc tia phan xa khong mong mudn tir twdng, san va tran,
nhirng tia phan xa nay co thé anh hwdng dén phép do.

Thuc t&, co thé dé dang che chan dé loai bd duoc nhidu xung quanh & mirc cao (80
dB dén’140 dB). Théng thuwong lam cho nhidu xung quanh anh hwdng & mic khong
dang ké.

M6t ban xoay cd kha nang quay xung quanh 360° trong mat phéng ngang va no
duoc st dung dé hé tro EUT & d6 cao phu hop (vi du: 1 m) sO v&i mat phang mat
ght. Phong do phai du rong d& thuc hién cho phép do trong treong xa cua EUT.
Théng tin thém vé cac yéu cau do treong xa dwgc néu trong B.3.2.4 cua Phu luc B.

N&i chung, phong do kiém khong phan xa co rat nhidu wu diém so v&i cac phong do
ki&m khac. N6 it bi anh hwéng boi nhidu xung quanh, it tia phan xa t twong, tran va
san va khong phu thudc vao thoi tiét. Tuy nhién, no cing c6 mot vai nhwoc diém la
khoang cach do bi giéi han va c6 han ché khi stv dung & tan s6 thap do kich thwdc

cla cac vat liéu hép thu hinh chop. Dé cai thién hiéu sug;\t & té“\n‘sc“') thép, thwong s
dung sv ket hop gitra cau trdc clia gach ferrite va chét hap thu bang xop urethane.

T4t ca cac phép do phéat xa co thé dwoc thuc hién trong phong do kiém khéng phan
xa ma khéng c6 han ché nao.

C.3. Phong do kiém khong phan xa v&i mat phiang dan

Mot phong do khong phan xa v&i mat phdng dan phai duoc st dung dé do kiém céac
blrc xa trong quy chuan nay VOi thn sb dwoi 1 GHz. M6t phong khong phan xa la
phong do duwoc bao boc va thwong duoc che chan, trong d6 mat trong clia cac burc
twong, tran dwoc phi mot 16p vat lisu hap thu séng vo tuyén, thuong 16p vat liéu nay
1 loai x6p urethane ¢ mau hinh chop. Nén phong do Ki&m dwoc lam tir kim loai tran
(khong bi boc) va cb dang mét mat phang

Théng thuong, phong do kiém gdm c6 mot cot ang ten & mot dau va mot ban xoay O

dAu kia. Mat phong do kiém khong phan xa dién hinh véi mat phang dan dwoc the
hién trong Hinh G2

Cot éang ten

,"’j : i %

Do wvathsahdp AY Hafly R LTV TYY |

thi séng v& 4 7 A LIVARL T LIV TY -
’%{j‘{én % A‘“.\‘A R F% B 43! '

Ban x0ay

Hinh C.2 - Phong do kiém khdng phan xa v&i mit phang dan dién hinh
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Loai phong do kiém nay cé gang mé phdng vi tri do kidm ngoai tréi ma déc trwng
chinh cta né 1a c6 mot mat nén ly twdng dwoc mé rong khéng gi&i han.

Cot éng ten cung cép c6 chidu cao thay ddi (tr 1 m dén 4 m) dé vi tri caa ang ten do
kiém c6 thé dwoc téi wu nhat giGa tin hiéu va ang ten hosc gitra EUT va ang ten do
kiém.

M6t ban xoay c6 kha nang xung quay 360 ° trong mat phang ngang va né dwoc st
dung dé hd tro EUT tai mét chidu cao quy dinh, thuong 14 1,5 m so véi mat phang
mét dat. Phong do kiém phai dd I6n d& cho Phép thirc hién do trong treeng xa cia
EUT. Thong tin thém vé cac yéu cau do trwong xa dwoc néu trong B.3.2.4 clia Phuy
luc B.

Dau tién, do kiém phat xa cla tredng dién tiy "dat dinh" tor EUT béng cach nang va
ha ang ten thu trén cot (d& thu dwoc nhidy giao thoa t6i da cua tin higu truc tiép va
tin hiéu phan xa to EUT) va sau do6 xoay ban xoay cho dat "dinh" trong méat phang
phwong vi. O’ d6 cao nay cuta c6t &ng ten do kiém, bién dé cua tin hiéu thu dwoc ghi
lai.

Thi hai, EUT dwoc thay bér]g ang ten thay thé (dwoc dat & vi tri tam pha ho&c tam
am lvong clia EUT), duoc két ndi véi bé tao tin hiéu. Tin hiéu moét 1an niva "dat dinh"

va dau ra cla b tao tin hiéu dwoc diéu chinh cho d@én khi gia tri dat dwoc dén gia tri
ghi lai trong giai doan mét, va dwoc do lai trén thiét bj thu vé tuyen.

Do kiém d6 nhay cia may thu trén mat phang mat g4t cing lién quan dén viec "dat
dinh" trwdng dién tlr bang cach nér]g va ha ang ten thu trén cot dé thu dwoc nhiéu

C.4. Cac diéu kién do kidm khic nghiét

C.4.1. Budng do kiém nhiét do trong suét véi séng vé tuyén

Mét budng nhiét duoc trang bj clra hoac twdng trong sudt v&i séng vé tuyén cé thé
duoc st dung dé thuc hién cac phép do birc xa. Quy trinh do trong trvdng hop nay
sé giong nhw quy trinh trong cac diéu kién binh thwong.

EUT sé duwoc dat trén mot gia d& trong subt voi song vo tuyén. Khoang céach gitra

ang ten thir nghiém va EUT phai pht hop véi Yéu cau tai B.3.2.4 cia Phu luc B. Hinh
C.3 thé hién viéc thiét lap phép do.

Ang ten thit nghiém
&
~ - W
r«" s | EUT |
N . |
§ e 4
! i
g 5 L % I
May thu do e — Crra hodc trong S Negudn dicn
trong suot véi séng N %
vé tuvén Buong nhigt dg

Hinh C.3 - Thiét Iap diéu kién do kidm khic nghiét
C.4.2. St dung thiét bi cé dinh tho nghiém
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C.4.2.1. Téng quat

M@t thiét bi co dinh thtr nghiém <6 thé duoc siv dung dé tao diéu kién cho cac phep
do trong diéu kién khac nghiét.

C.4.2.2. Dac diém
Thiét bi cb dinh 1a mot thiét bi vo tuyén d& ghép ang ten tich hop cua EUT voi thiét bi

d3u cudi RF 50 Q tai tAn sb ma cac phép do can phai thye hién.
Cac thiét bi cb dinh thir nghiém phai duoc mo ta day da.
Ngoai ra, thiét bi cb dinh thtr nghiém s& cung cap:

2) K&t néi véi ngudn dién bén ngoat;
b) Mét phuong phap dé cung cAp dAu vao hoac dau ra tu thiét bi. Didu nay co thé

bao gbm khop noi dé&n hoac tir ang ten. Thiet bi c6 dinh th& nghiém cting co thé
cung céap phuong tién ghép noi phu hop, vi du: Cho dau ra la di liéu hoac video.

Cac thiét bi cé dinh th& nghiém thuong dwoc cung cAp b&i nha san xuat.

Cac dac tinh hiéu suét clia thidt bi cb dinh thir nghiém phai duoc phong do kiém

chéap thuan va phai pht hop v&i cac thong s6 co ban sau:
a) Suy hao ghép ndi khong dwoc Ion hon 30 dB;
b) Bac tinh bang thong thich hop;

c) Thay ddi suy hao ghép néi trén dai thn sb dwoc st dung cho phép do khong
duwoc vuot qua 2 dB;

d) Mach lién két véi ghép néi RF chira cac thiét bi khdng chli dong hoac phi tuyén
tinh;

e) VSWR tai dau néi 50 Q khong duoc lon hon 1,5 trén dai tAn sb cla cac phép
do;

f) Suy hao ghép noi phai doc lap v&i vi tri cua thiét bi cb dinh th&r nghiém va khong
bi anh hwdng bdi siv gan nhau cua dd vat xung quanh hoac nguoi. Suy hao ghép
néi phai dwoc tai tao khi thiét bi dwoc g& bd va duoc thay thé. Thong thudng,

e

thiét bi cb dinh thir nghiém & mot vi tri o dinh va cung cap mot vi tri ¢b dinh cho
EUT,;

g) Suy hao ghép ndi khéng 4&i khi didu kién méi truong thay doi.

Suy hao ghép ndi cia thiét bi c6 dinh thir nghiém co thé c6 mirc nhigu t6i da tir dung
cu th&r nghiém la +10 dB. Néu muac suy hao qua cao, mét bo LNA tuyén tinh c6 thé
dwoc st dung bén ngoai thiet bi ¢6 dinh thir nghiém .
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Noiva vi tri dat EUT Paunbdis0 O

Thiét bi ¢b dinh thir nghiém /

L

/ N\

N . Bd suy hao50 Q
BPau doé truedng hoic ang ten nhd

Hinh C.4 - Thiét bj ¢ dinh thir nghiém
Pau do trreng (hodc ang ten nhd) can duoc chdm dit hoat dong hop ly.
Céac dac tinh va xac nhan sé dwoc néu trong két qua do kiém.
C.4.2.3. Xac nhan thiét bj ¢6 dinh thi nghiém trong buéng nhiét 4o
Thiét bj ¢ dinh thir nghiém dwoc dua vao budng nhiét d6 (chi cin thiét néu cac

phép do thiét bj cé dinh thir nghiem duoc thuc hién trong diéu kién nhiét do khic
nghiét).

Buéc 1
Mot ang ten phat dwoc két ndi vai mot bo tao tin hiéu phai dwoc dat tor thidt bi cb

dinh thtr nghiém & khodng cach trvong xa khéng dwoc nhé hon mot A tai tan sé do.
Thiét bi c¢b dinh thir nghiém bao gom bd hé tro co' hoc cho EUT, ang ten ho&c dau do
treong va moét bé suy hao 50 Q dé két thuc dau do tredng. Thiét bi cb dinh the
nghiém phai dwoc két néi voi may phan tich phé théng qua dau ndi 50 Q. Mét bo tao
tin hiéu phai dwoc cai dat & tan sb danh dinh cta EUT (xem Hinh C.5). Céng suat
dau ra cla tin hiéu khoéng duwoc diéu ché tir bo tao tin hiéu phai dwoc dat & mot gia
tri sao cho & mtrc di cao d& co thé quan sat duoc voi may phan tich phd. Gia tri
tham chiéu nay phai duoc ghi lai trong két qua do kiém. B4 tao tin hiéu sau d6 dwoc
dat t¢i gioi han bang tan trén va dudi clia dai tin sé dwoc &n dinh cla EUT. Cac gia
tri do s& khéng sai léch hon 1 dB so vé&i gia tri & tan sé danh dinh.

%
I}
1]
1]
'
]
'
¥
[
]
¥
¥
t

Ang ten th nghiém

___._[

L B¢ tao tin hiéu !

Hinh C.5 - Xac nhan thiét bj ¢é dinh thi nghiém khéng can EUT

Thiét bf ¢4 dinh
thi nghiém

1 A 09 090990290 90 202020 9. 2 o

Buong nhiét 4 May phan tich phd

i o ot e s o

--------------

Khoang cach = 3

L n
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Budc 2

Trong qua trinh xac nhan va thtr nghiém, EUT phai dwoc gan vao thiét bi ¢ dinh thir
nghiém & ché do tét, xem Hinh C.6. Cac phép do & Buoc 1 sé dwoc lap lai, lan nay
véi EUT tai chd. Cac gié tri do duoc so sanh v&i cac gia tri @ Bwdc 1 va khong duoc
thay d6i qua 2 dB. Pidu nay d& EUT khong phéi la nguyén nhan gay ra suy giam
dang ké cong suat brc xa.

Ang ten thir nghiém

! Thidt bi cd dinh
thi nghiém

Budng nhiét 40 May phén tich pho

e s 0

\ BO tao tin hitu [

Khoang cachz %

i J
- "

Hinh C.6 - Xac nhan thit bj ¢ dinh thtr nghiém v&i EUT dat tai chd
C.4.2.4. Str dung thiét bj cé dinh thtr nghiém dé do kiém trong buéng nhiét do
& day, bo tao tin hiéu va ang ten phat duoc loai bd. EUT dwoc cung cap ngudén DC
théng qua nguon dién bén ngoai (xem hinh C.7). Trong trweong hop EUT hoat dong
bang pin, dugc cap b&i ngudn dién tam thoi cling nhw duong tin hiéu diéu khién tam
thoi, mot bo loc ghép noi phai dwoc thém trwc tiép tai EUT dé tranh ky sinh trung,
blrc xa dién twr.

Tai cdng 50 Q cua thiét bi cb dinh th& nghiém, mét may thu do dwoc két nbi dé ghi
lai cac thong sO can quan tam.

-
[oap— |

=UT

%mé.t bicd {m\
%tﬁfk’ nghiém

Bubdng nhiét 4o

o o o o e

Bé loc ghép ndi
{cho cac thiét bi ding pirt

rnnu-n.u-n.unq-u-u-ﬂ-lﬂnvl-n-nq.“n-

o A O

My thu do

[

Hinh C.7 - Do EUT thuc hién trong buong nhiét do
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C.5. Ang ten thir nghiém
C.5.1. Téng quat

M0Gt ang ten thtr nghiém luén dwoc si dung trong cac phuwong phap thtr nghiém birc
xa. Trong cac phép do phat xa (d6 la: cong suét blrc xa hiéu dung, phat xa gia) ang
ten thtr nghiém dwoc s dung dé phat hién trvong tr EUT trong mét giai doan do va
tr @ng ten thay thé trong giai doan khac. Khi khu virc do kidm duoc st dung dé do

cac dac tinh clGa may thu (ttbc 1a d6 nhay va cac théng sé mi&n nhidm khac nhau)
ang ten dwoc str dung nhuw thiét bi vo tuyén phat.

Ang ten thir nghiém phai duoc gan trén gia d& co kha nang cho phép ang ten duoc
st dung theo phan cwc ngang hoac phan cuwc doc, trén cac vi tri mat phéng mat dat
(tre la cac phong do kiém khéng phan xa véi mat phéng mat d4t) nén cho phép bd
sung chiéu cao so véi tam cla né so v&i mat dat duoc thay doi trong pham vi chi
dinh (thwong 14 1 m dén 4 m).

Trong dai tan s6 30 MHz dén 1 000 MHz, ang ten lwdng cuc (dwoc ché tao theo
ANSI C63.5 ) thuong duwoc khuyén nghi. Déi véi cac tan sé tir 80 MHz tr& |én, cac
mat lvdng cuc phai co d6 dai mat birc xa dé cong hwéng & tan sb thir nghiem. D
v&i tan s6 dwdi 80 MHz, khuyén nghi nén rat ngan chiéu dai mat bire xa. Tuy nhién,
dbi voi phép do phat xa gia, sw két hop gitra cac ang ten di xtrng va ang ten mang
lwvdng cwe dinh ky (thwong duoc goi la "logicic") cé thé dwoc s dung dé bao phu
toan b dai tan 30 MHz dén 1 000 MHz. Trén 1 000 MHz, cac éng dan song hinh loa
duoc khuyén nghi dung, do loi, &ng ten mang da hwéng (log periodic antenna) c6
thé dwoc st dung.

CHU THICH: D6 loi clia ang ten loa thuwong dwoc mé ta lign quan dén bd birc xa dang huéng.

C.5.2. Ang ten thay thé

Ang ten thay thé dwoc si dung d@é thay thé EUT cho cac thong sé truyén (46 la: I3i
tan s, cong suét bic xa hi¢u dung, phat xa gid va cong suat kénh lan can) dang
dwoc do. DAi véi cac phép do trong dai tan 30 MHz dén 1 000 MHz, ang ten thay thé
phai la ang ten luvdng cuwc (dwoc ché tao theo ANS] C63.5). Bdi v&i cac tan sb tir 80
MHz tr& 1én, cac mat lueng cwc phai co d6 dai mat birc xa dé cong hwéng & tan sé
thte nghiém. Boi voi tan s6 duwdi 80 MHz, khuyén nghi nén rut ngan chidu dai maét
blrc xa. B6i véi cac phép do trén 1 000 MHz, 6ng d&n séng chuan d6 loi hinh loa
dwoc khuyén nghj ding.

C.5.3 Ang ten do

Ang ten do dwoc str dung trong cac thr nghiém trén EUT cho cac théng sé thu (do
la: d6 nhay va cac phép do mién nhiém khac nhau) dang dwoc do. Muc dich la dé do
cwong dé dién trwdng trong viing 1an can cta EUT.

Doi voi cac phép do trong dai tan 30 MHz dén 1000 MHz, &ng ten do phai la ang ten
lwdng cwe (dwoc ché tao theo ANSI C63.5). Boi voi cac tan sé tir 80 MHz trd l&n,
cac mat lvdng cuc phai ¢ do dai mat bic xa dé cong huéng & tan sé thir nghiém.
Boi voi tan s6 dwéi 80 MHz, khuyén nghi nén rut ngén chidu dai mat blrc xa. Di voi
cac phép do trén 1 000 MHz, éng dan song chuén d6 loi hinh loa dwoc khuyén nghi.
Tam cla ang ten nay nén tring véi tdm pha hoac tam am lvong (nhw dwoc chi dinh
trong phwong phap thir) ctia EUT.
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Phu luc D
(Quy dinh)
Phwong phap do kiém tiéu chuan

D.1. Thiét lap thir nghiém birc xa dwoc hiéu chudn bing cach st dung tinh
toan qua lién két Rx

May thu do, ang ten th& nghiém va tAt ca cac thiét bi lien quan (vi du: cap, bo loc, bo
khuéch dai...) phai dwoc hiéu chuan theo cac tiéu chuan da biét & tAt ca cac tan sb
ma cac phép do thiét bi dwoc thwe hién. Mot phuong phap hiéu chuan dé xuat duoc
dwa ra trong Phu luc E.

Néu s dung phong do kidm khong phan xa v&i mat phéng dan, mét san phai dwoc
che phi bang vat liéu hap thu trong khu vire phan xa mat dat triec tiep ttr EUT dén
ang ten thlr nghiém.

Thiét bi phai dwoc dat trong phong do kidm khéng phan xa (xem Phu luc C), cho
phép danh gia thiét bi hinh chu. EUT phai duoc dat gan nhat v&i hwéng hoat dong
binh thuwdng.

Ang ten th&r nghiém phai dwoc dinh hwéng tir d4u cho phan cuc doc va phai duwoc
chon dé phu hop véitan so6 cla may phat.

Dau ra cla ang ten thi nghiém phai dwoc két ndi voi may phan tich phd théng qua
bat ky thiét bi nao (day da dac trwng) duoc yéu cau de hién thi tin hiéu co6 thé do
dwoc (vi du: bo khuéch dai).

EUT duoc bat & ché dd khéng dieu ché (néu co thé), va may phan tich phé phai

dwoc didu chinh theo tan s6 ctia may phat khi do kiém.

Ang ten thir nghiém phai duwoc nang lén va ha xuéng trong pham vi chiéu cao dwoc
chi dinh cho dén khi mtc tin hiéu tdi da xuat hién trén may phan tich pho. Mot cach
khac la nghiéng EUT trong mot pham vi phu hop.

EUT sau do sé duoc xoay 360 ° trong mat phang ngang, cho dén khi xuat hién murc
tin hiéu t6i da trén may phan tich phd. Mot cach khac la xoay ang ten th&r nghiém
xung quanh EUT.

Ang ten th&r nghiém phai dugc nang lén va ha xubng mot lan nia trong pham Vi
chi?u cao dwoc chi dinh cho dén khi xuat hién mure tin hiéu toi da trén may phan tich
phd. Mét cach khac la nghiéng EUT trong mot pham vi phu hop.

Phép do phai duoc lap lai v&i ang ten thi* nghiém duoc dinh hwong cho phan cuc
ngang.

Mrc tin hiéu téi da dwoc phat hién boi may phan tich phd phai dwoc ghi lai va
chuyén ddi thanh cong suat blrc xa bang cach ap dung cac hé s6 hiéu chuan duoc

r
A

xac dinh tlr tredc cho cau hinh thiét bi dwoc str dung.

D.2. Thiét 1ap thir nghiém birc xa dwoc hiéu chuan bang cach st dung phwong
phap thay thé

Trén khu viee do kiém dwoc néu trong Phu luc C, thiét bi phai dwoc dat & do cao quy
dinh trén gid d& nhw dwoc quy dinh trong Phu luc C va & vi tri gan nhat voi viéc st
dung binh thwong theo cong bd cla nha san xuat.

Ang ten th&r nghiém phai duoc dinh hwéng ban dau cho phén cue doc va phai dwoc
chon dé twong (ng vai tan so clia may phat.

DAu ra cla ang ten thir nghiém phai dwoc két néi v&i may phan tich phd.
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EUT phai dwoc bat & ché do khong digu ché (néu c6 thé), va may phan tich phé phai
dwoc diéu chinh theo tan sé cia may phat khi do kiém.

Ang ten th nghiém phai dwoc nang 1én va ha xubng trong pham vi Chiél:l cao duoc
chi dinh cho dén khi xuat hién mirc tin hiéu téi da trén may phan tich phé. Mot cach
khac la nghiéng EUT trong mét pham vi phu hop.

EUT sau do6 sé dwoc xoay 360 ° trong mét phang ngang, cho dén khi xu4t hién merc
tin hiéu téi da trén may phan tich phd. Mét cach khac Ia xoay ang ten thr nghiém
Xung quanh EUT.

Ang ten thr nghiém phai dwoc nang Ién va ha xyéng mot lan nora trong pham vi
chiéu cao duoc chi dinh cho dén khi mtrc tin hiéu téi da xuit hién may phan tich phd.
M0t cach khac la nghiéng EUT trong mét pham vi phi hop.

Mdrc tin hiéu t6i da thu dwoc b&i may phan tich phd phéi dwoc ghi lai.
EUT phai duoc thay thé bang &ng ten thay thé nhuw dwoc dinh nghia trong Phu luc C.

Ang ten thay thé phai dwoc dinh hwéng cho phan cwe doc va chiéu dai clia dng ten
thay thé phai dwoc diéu chinh dé twong trng v&i tan sb cla may phat.

Ang ten thay thé phai duoc két ndi véi bo tao tin hidu da dwoc hiéu chuan.

Néu can, hé thdng suy giam dAu vao clia may phan tich phé phai dwoc didu chinh gé&
tang d6 nhay clia may phan tich phé.

Ang ten thir nghiém phai dwoc nang 1én va ha xudng trong pham vi chiéu cao quy
dinh d& dam bao nhan duoc tin hiéu téi da. Mot cach khac Ia nghiéng ang ten thay
thé thdng qua mét pham vi phi hop. Khi mét khu vwe do kiém nhu trong C.2 dwoc
st dung, chiéu cao clia ang ten sé khéng dwoc thay dbi.

Tin hiéu dau vao clia ang ten thay thé phai dwoc diéu chinh t&i mic tao ra mere phat
hién b&i may phan tich pho, bang véi mae cong suat btrc xa cuia may phat da dwoc
do, dieu chinh dé thay déi cai dat suy giam dau vao clia may phan tich phé.

Gia tri dau vao clia ang ten thay thé phai dwoc ghi lai nhw mirc cong suét, hé sé hiéu
chinh cho cho béat ky thay déi nao cia hé thong suy gidm dau vao cla may phan tich
pho.

Phép do phai dwoc I4p lai vai ang ten th va ang ten thay thé dwoc dinh hwéng cho
phén cwc ngang.

Cdng suat birc xa cla thiét bj vo tuyén do duwoc Ia gia tri I&n hon trong hai murc thy
dwoc tai dau vao cla ang ten thay thé va hé sé hiéu chinh cho d6 Igi cia ang ten
thay thé.
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Phu luc E
(Quy dinh)
Tinh toan dwéng truyén Rx

Phu luc nay mé ta chi tiét v& quy trinh hiéu chuén d& tao thuan lgi cho cac phép do
nhu dwoc mo ta trong D.1 cua Phu luc D.

Viéc hiéu chuan cai dat cac phép do thiét 1ap méi quan hé gitra dau ra thu dwoc va
cong suét phat (lay mau tai vi tri clia ang ten phat) tir EUT tai khu viee do kiém. Diéu
nay c6 thé dat dwoc (& tan s cao hon) bing cach st dung &ng ten da hieu chuén
v&i d6 loi cho trurdc, dwoc cung cap tir nguén tin hidu bén ngoai, thay cho EUT aé
xac dinh cac bién dbi trong cong suat thu dwoc theo tan sb. Cac phép hiéu chuan
dwoc thiét 1ap nhw mo ta trong Hinh E.1.

5_catlel

Miy phin tich pho

mm«m/f;ﬁ L]
P resding § 4

Ang ten bé i thir nghitm

Suy hao trong khinz

gian by do T3}
. ' Angtendd |
: sy chudn ¢
. x| G_fs_loss § :

:
1
0.5m-3m (Biéu kidn dam bao treimg) ;

Mt phéng ham chisa cho vitd a:fan Bidn
{+1 tri o2 3ng ten tich hop cam hien)

Hinh E.1 - C4u hinh thiét 1ap hiéu chuan

Déi vai cac tan sé cao hon, thwong 1a trén 40 GHz, c6 thé sir dung bd chuyén doi/bd
trén gitvka ang ten thu va bo thu do, nhw trong Hinh E.2.
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G _cable?

G_Tx

Méy phén tich phd

P_reading

Suy hao trang khéng
Zian trr do {FSL}

Angten di

hifu chuan

G_tablet G Mix

G_csable3

G_fs loss |

1
i
1
0.5m-3m (Didu kién dim bdo trrdmg) !
t
Mt phang tham chidu cho vi td cam bién
{vitrl ctia dng ten tich hop cam bign}

Nzudn bén ngoai (dqroc dépg bg hoa voi may phan tich phd)
hogc duoc cung clp true tigp boi méy phan tich pho

Hinh E.2 - C4u hinh thiét 1ap hiéu chuin bao gém bd trén
Viéc hiéu chuén cai dat cho phép do phai dwoc thue hién béi nha san xuat hoac
phong thir nghiém. Két qua phai dwoc phong do kiem chép thuan.
Nguoi thire hién do kiém cé trach nhiem I4y dwoc két qua chinh xac cla phép do.
Dwé&i day la mét vi du vé phwong phap hiéu chuan chinh xac da dwoc kiém chirng:
a) Hiéu chuén tat ca cac dung cu bang céach st dung theo cac cach hiéu chuan
théng thwong.
b) Thao EUT khdi thiét bi ¢ dinh thir nghiem va thay thé EUT bdng &ng ten da hiéu
chuan. Binh hwéng can than ang ten da hiéu chuan trong EUT ddi voi ang ten b tri
th nghiém. Mat phang tham chiéu cda ang ten hiéu chuan phai trung VOi mat
phang tham chiéu EUT. Khoang cach gitra ang ten hiéu chuan va ang ten bo tri tho
nghiém phai dwa trén két qua theo B.3.2.4 cia Phu luc B.
¢) Két néi bo tao tin hiéu vei ang ten da hiéu chuén.

d) Két néi bd suy hao 10 dB voi &ng ten bé tri the nghiém dé cai thién VSWR. Néu
SNR cla ang ten do kiém thap thi cé thé bé qua bd suy hao.
e) Két néi ddng hd do cong suit voi ang ten bo tri thiv nghiém, bao gdm bo suy hao

z

10 dB, néu can thi thiét lap bd tao tin hiéu & mirc tAn sé va moc cong suét twong tw
VGi gia tri dw kién cla dau ra EUT,

f) Phai tinh dén do loi tlr ca ang ten hiéu chudn va ang ten bé tri thir nghiém, suy
hao ttr bo suy hao va tat ca cac loai cap dang str dung, mirc tang cda LNA va muc
tang cta b chuyén doi/bo tron, néu can.

g) Ghi lai gia tri doc tuyét déi cia may do cong suét.
h) Thay thé may do cong suét bing may phan tich phd.

i) Diéu chinh tan s6 va mirc cong suét cia b6 tao tin hiéu thanh cac gia tri tvong tu
v&i dau ra EUT. Ap dung tin hiéu nay cho ang ten da hiéu chuan.

j) Hay tinh dén a6 Ioi tlr ca ang ten da hiéu chuan va &ng ten bé tri thiy nghiém, suy
hao t&r bd suy hao va tat ca cac loai cap dang str dung, d6 loi ciia LNA va do loi
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ctia bd chuyén doi/bo tron, néu can. Thay vi bd hao bén ngoai, bd hao tich hop clia
may phan tich pho co the dugc str dung.

k) Dat may phan tich phd & ché d6 RMS véi RBW va VBW it nhat bang bang thong
tin hiéu dau ra cla bd tao tin hiéu voi téc d6 quét phan tich phd thich hop. Ghi lai
gia tri doc tuyét déi tin hiéu d4u vao cdia may phan tich phd.

l) Cong suét tuyét d6i da doc dwoc t ddng hd do cong suat va may phan tich phd
khong dwoc khac nhau nhiéu hon do khéng dam bao quy dinh clia cac thiét bi do
dwoc str dung.

m) Tinh t8ng suy hao tlr mét phang tham chiéu EUT d@én may phan tich phé nhw sau:

P reading = miccong suét tuyét déi (vi du: dBm) dugc ghi nhan tr may do
céng suat /may phén tich pho.

G_Tx = d6 loi ng ten (tinh bang dB) cla &ng ten da hiéu chuén trong
EUT

G_Rx = d6 loi ang ten (tinh bang dB) cla ang ten b tri thi» nghiém.

G ATT = bd suy hao 10 dB (0 dB, néu khong s dung b suy hao).

G_cable = |a téng suy hao (tinh bang dB) cla tAt ca cac cap duoc sir dung
trong th&r nghiém.

G_LNA = g6 loi clia bd khuéch dai nhiéu thap (0 dB, néu khong str dung
LNA).

G_Mix = d6 loi cta b6 tron (0 dB, néu bo tron khéng duoc st dung)

CHU THICH: Théng thwong, bo trén co suy hao chuyén dbi nhung co thé bao gdm LNA dé& bu mét s6 d9 loi

& dau ra.

G fs_loss = suy hao khong gian tw do (tinh béljg dB) gira ang ten da hiéu
chuén (Tx) trong EUT va ang ten bé tri thtr nghiém (RX).

C_ATT = suy hao dugec tinh toan (tinh bang dB) cua tat ca cac suy hao
duwoc tham chieu dén vi tri EUT.

C_ATT = G fs_loss - G_Rx+ G_cable2 - G_LNA + G_cable1 + G_ATT.

P e.irp. = merc cong sudt tuyét ddi (vi du: dBm) clia EUT (e.i.r.p.).

P_e.ir.p. = P reading - C_ATT.

Viéc hiéu chuén phai dwoc thue hien & mrc t6i thidu ba tan sé trong dai tan s6 hoat
dong.

- (4m
Proyp = Pusing — G s —C _cablel =G _cable2=G 1y +20: log, = V‘l

Hoac néu co str dung b tron:

(4m

¥ k] b ¥ ] j
P = G g —G _cablel—G _cable2 =G 4, + ED-IQgLT"j

eir.p reading -
Cé}c gia tri G_cable1 va G_cable2 la am. Tuy thudc vao bo tron dwoe chon, n6 co thé
giong v&i G_Mix.
Khu vuie do kidm nhw dwoc mé ta trong phu luc C, dap tng cac yéu cau cla dai tan
s6 quy dinh va cac mirc phat xa dwoc chi dinh thap nhét khong bi xao trén cua phép
do nay, sé dwoc str dung.
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Phu luc F
(Quy dinh)
May thu do
F.1. Nhan xét chung

May thu do bao gom may do cong suét, may phén tich phd, may phan tich tin hiéu
va cac dung cu so sanh. Néu khong cé may thu do pht hop d@é x Iy tryc tiép tan sé
truyén EUT, thi bo chuyén ddi giam tin bén ngoai duoc st dung dé dich chuyén daj
tan sé truyén EUT sang dai tan sé PhU hop v&i may thu cé s8n (xem Hinh F.1). B6
tién khuéch dai phai dwoc chon sao cho bién d6 cla tin hiéu do dwoc tét hon trén
mtrc d6 nhay clia may thu do.

B6 tron tan sé gbc
hodc hai

Tin hiéu tr EUT May thu do

B tién khuéch
dai (Iwa chon)

Ngudn dao

déng noi

Hinh F.1 - St dung b6 chuyén déi 1am giam tin sé phia triwd'c may thu do

Bé xac dinh cac gia trj e.i.r.p, doc tir may thu do (c6 thé bao gdm bo chuyén di giam
tan) phai 1a dwoc higu chudn dé bao gom ca cac dé loi va suy hao, vi du: B¢ loi ang
ten, suy hao trong khéng gian tu do... Sé lvong yéu cau hiéu chuan bing cach sy
dung phwong phap thay thé (xem thém Phu luc D).

F.2. Dong hé do cong suét

Dé do mic cong suét, ddng hd do cong suét 13 mot may thu do phu hop. Cac cam
bién do cong suéat khac nhau uén sin co:

a) Cam bién cong suét dinh thwc si.
b) C&m bién cong suét trung binh (RMS thire thie sw). N6 c6 thé 1a:
- mo6t dong hd do cong suét dua trén dién tré nhiét; hoac I3

- mét dong hé do cong suét dya trén di 6t v&i thoi gian trung binh du cao. Can phai
chuy rang hé sé hiéu chinh cdng suéat chinh xac dwoc chon cho cac tan sé dau vao

F.3. May phan tich phé

Bé do cac dai lvong don gian nhw bang théng chiém dung, may phan tich phd 1a
may thu do phu hop.

Thiét bj nay duoc dac treng b&i cac tham sé sau-
- Tan suét bat dau:
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« Tan sb dirng;
- Bang théng phan giai;
« Bang thdéng video;
« Ché d6 phat hién (vi du: dinh, RMS, v.v.);

CHU THICH: Céc phép do trung binh RMS co thé duwoc thuc hién triec tiép bang cach st dung may phan tich
phé két hop mot may phat hien RMS. Ngoai ra, mirc RMS thure su c6 thé duoc do bang may phan tich phd
Rhong két hop may do RMS (xem Khuyén nghi ITU-R SM.1754 d& biét chi tiet).

. Ché d6 hién thi (vi du: Max-hold,...);
« Thoi gian trung binh;

« Th&i gian quét.

« X ly danh dau, vi du:

z

_ Ch&rc nang OBW 99 %: trong dwdng bao cong suat cua bang théng chiém
dung sé chira 99 % phat xa,

- Chtre nang cong suAt kénh, ching tich hop mat do cong suat RMS trén mot
dai tan s6 nhat dinh.

Bang thong phan giai va dap ¢ng bod loc do phan giai clia may phan tich phd phai
theo CISPR 16.

P& o6 dwoc do nhay can thiét, co thé can bang thong do hep hon, trong nhirng
treong hop nhw vay thi sé phai dwoc néu trong két qua do kiém. Bang théng phan
giai cia may phan tich phé dwoc néu trong Bang F.1

Bang F.1 — Pac tinh cua may thu do

— Tansé | Béngthongmiythudo
JOMFz<f<1000MHz | 100khz |

F.4. May phan tich tin hiéu

D& do cac tham sb phirc tap nhw tan sb theo thai gian, may phan tich tin hiéu la may
thu do phu hop. May phan tich tin hiéu la cac thiét bi dwa trén FFT. Két qua cua cac
phép do sir dung may phan tich tin hieu |a: Biéu dd phd, hién thi thoi gian trén truc X,
tan sb trén truc y va bién dé dudi dang cac cham dwoc ma héa mau (xem vi du trong
Hinh F.2). S dung mot diém danh d4u, cling co thé doc dwgc cac mirc cong suét
dinh lwong trong moét thoi gian nhét dinh va vi tri tan so.
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Fresy [fHz]

Time [}

Marksr+: 2.74 ms, 24127.04 MHz, -48.32dBm

Hinh F.2 - Vi du vé két qua do bing biéu dé phd
Céng cu nay duoc dic trieng boi cac tham sé sau:
» Téng thai gian do:
* D6 phan giai thoi gian;
« Dai tan sb;
* D6 phan giai tan sé;
* Mrc cong suét téi thidu:
* Mirc cong suét téi da:
* D6 phan gidi mirc cong suat.
Biéu d6 c6 thé duoc chuyén dich sang cac cai dat sau dé chuyén déi twong tw sang
soO va FFT:
* Toc d6 lay m3u = 2 x tin sé téi da xay ra & dau vao may phan tich tin hiéu
(= dau ra bd chuyén déi giam tan sé xuong néu st dung b chuyén déi)
* Kich thwée FFT = Téc d6 1ay mau/ds phan giai tn sé;
* Chénh léch thoi gian gitra cac FFT lién tiép = Do phén giai thoi gian:
* SO lvong cac FFT = Téng d6 thei gian do/d6 phan giai thoi gian.
F.5. Dao dong ky
Dé do sw phu thudc trong mién thei gian, dao dong ky la may thu do phi hop.

Vi du, dé do chu ky hoat dong cong suat, phwong phap do st dung dao déng ky
dwoc mé ta trong ETSI TR 103 366.

Dé dam bao thu cac cac tin hiéu mong muén, co thé can mot bé tidn khuéch dai
trwéc va/hodc bo phat hien duong bao & phia trwde dau vao ciia dao déng ky.
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Phu luc G

(Quy dinh)

M3 HS cua thiét bi ra da hoat dong trong dai tin 76 GHz dén 77 GHz
diing cho phwong tién van tai mat dat

76 GHz dén 77
GHz dung cho
phwong tién van tai
mét déat

| 1T | Tensan pham, hang Ma sé HS M6 ta san pham, hang hoa
héa theo QCVN
01 Thiét bi Ra da hoat 8526.10.10 | Thiét bi Ra da cw ly ngan dung cho
dong trong dai tan 8526.10.90 cac (ng dung trong thong tin giao

théng (dwdng bd hodc dudng séat)
nhw didu khién hanh trinh, phat hién,
canh bao, tranh va cham gika
phwong tién giao thong voi vat thé
xung quanh.
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Thw muc tai liéu tham khao

[1] ETSI EN 303 396 V1.1.1 (2016-12) - Short Range Devices; Measurement
Techniques for Automotiveand Surveillance Radar Equipment;

[2] ETSI EN 301 091-1 V2.1.1 (2017-01) - Short Range Devices; Transport and
Traffic Telematics (TTT); Radar equipment operating in the 76 GHz to 77 GHz
range; Harmonised Standard covering the essential requirements of article 3.2 of
Directive 2014/53/EU; Part 1: Ground based vehicular radar.
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