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National technical regulation
on Medium Data Rate data transmission equipment operating
in the 5,8 GHz band use in Road Transport Traffic

1. QUY DINH CHUNG
1.1. Pham vi diéu chinh

Quy chuén ky thuat qudc gia nay ap dung cho cac thiét bi truyén dan di liéu toc d6
trung binh hoat ddng trong dai tan 5,8 GHz str dung trong giao théng duwdng bb:

- C6 két nbi dau ra vo tuyén va ang ten roi hodc cé ang ten tich hop;

- Dung cho truyén di liéu k§ thuat sb;

- Téc do dir liéu hwéng Ién dén 250 kbit/s va hwéng xudng dén 500 kbit/s;

- Hoat déng & cac tan sbé vo tuyén trong dai tir 5,725 GHz dén 5,875 GHz.

Quy chuan nay ap dung chung cho cac thiét bi dat & vi tri cd dinh (RSU) va thiét bi
dat trén mét phwong tién giao théng (OBU) c6 may thu phat va bd phat dap.

1.2. Déi twong ap dung

Quy chuan nay ap dung dbi v&i céac t chirc, ca nhan Viét Nam va nuwéc ngoai co
hoat ddng san xuat, kinh doanh cac thiét bi truyén dan di ligu toc do trung binh hoat
doéng trong dai tAn 5,8 GHz trén Ianh thé Viét Nam.

1.3. Tai liéu vién dan
CENELEC EN 12253 (2003): "Road transport and traffic telematics. Dedicated short-
range communication. Physical layer using microwave at 5,8 GHz".

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".

CENELEC EN 13372 (2003): "Road transport and traffic telematics (RTTT).
Dedicated short - range communication. Profiles for RTTT applications".

1.4. Giai thich tw ngiv

1.4.1. Hwéng truc (bore sight)

Hwéng blrc xa cwe dai clia ang ten dinh hwéng.

CHU THICH: Né&u huwéng truc khéng xac dinh ré rang thi hwéng truc dwoc xac dinh béi nha san xuét

1.4.2. Tan s6 séng mang (carrier frequency)

Tan sb sdng mang la tan sé fr, ma may phat cia RSU dwoc thiét lap dé truyén tai.
CHU THICH: Trong DSRC tin sb séng mang la tan sb trung tam ctia mét kénh, xem Bang 6.

1.4.3. Tin hiéu mang hoac séng mang (carrier signal or carrier)

Tin hiéu hai ma tan s6 danh dinh fr, c6 thé thay doi trong khoang xac dinh bdi dung
sai tan so.
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1.4.4. Bang tan loai trir (exclusion band)

Bang tan vd tuyén trong dé khéng thuc hién cac phép do.

1.4.5. Ang ten tich hop (Integral antenna)

Ang ten, co hodc khong co dau két ndi, dugc thiét ké nhw 1a mét phan khong thé
thiéu cua thiét bj

1.4.6. Ché do nghi ciia OBU (OBU sleep mode)

Ché dd nghi ctia OBU 1a mét ché do tuy chon cho cac OBUs chay bang pin cho phép
tiét kiém nang lwong pin.Trong ché dé nay, cac OBU chi c6 thé phat hién sy hién
dién cua mét tin hiéu duwdng xuéng DSRC trong diéu kién dwoc xac dinh, CENELEC
EN 12253 (2003), sé& din dén danh thirc, tirc 18 mot qua trinh chuyén dbéi sang ché
dob cho.

1.4.7. Ché doé ch& ctia OBU (OBU stand-by mode)

Ché d6 ch clia OBU la ché do, trong do OBU c6 kha nang nhan duoc tin hiéu
dwdng xuong DSRC.Trong ché dé nay OBU khéng bao gi& dwoc phat tin hiéu.

1.4.8. Tan s6 hoat déng (operating frequency)

Tan s6 danh dinh ma thiét bi lam viéc, con dwoc goi 1a tan s trung tam. Mot thiét bi
c6 thé lam viéc & nhiéu tan so.

1.4.9. Phat xa ngoai bang (out-of-band emisssions)

Phat xa trén mot hay nhiéu tan s6 nam ngay ngoai d6 réng bang tan can thiét do két
qua cua qua trinh diéu ché nhwng khéng bao gom phat xa gia.

1.4.10. Phan cwc (polarization):

Pau cla vecto dién trvong trong mét mat phang vudng goc véi hwéng truyén.
Vi du vé phan cyc: phan cywc ngang, phan cwc doc va phan cwc tron (bén trai hoac
bén phai).

1.4.11. Thiét bi xach tay (portable equipment)

Thiét bi mang theo ngu®i hodc gan trén xe

CHU THICH: Mat thiét bi xach tay thong thuong sé bao gém mét mé-dun duy nhét, nhing co thé bao gom mét sé
mo&-dun két ndi véi nhau. Nguodn cla thiét bi str dung pin gan kém.

1.4.12. Nha cung cép (provider)

Nha san xuat hodc ngwdi chiu trach nhiém cho viéc cung cip cac thiét bj trén thi
trwong

1.4.13. Cac phép do birc xa (radiated measurements)
Cac phép do lién quan téi tredong bire xa.
1.4.14. Phat xa gia (spurious emission)

Phat xa trén mét hay nhiéu tan s& nam ngoai dd rong bang tan can thiét va mac cac
phat xa nay co thé bi suy giam nhung khéng &nh hudng dén sy truyén dan trong
tng cua théng tin. Phat xa gia bao gom cac phat xa hai, cac phat xa ky sinh, cac san
pham Xuyén diéu ché va cac san phdm qué trinh chuyén dbi tan s, nhung khéng
bao gdm phét xa ngoai bang.

1.4.15. Thiét bi RSU (road side unit)
Thiét bi s&r dung & mét vi tri cb dinh (tram cb dinh).
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1.4.16. Thiét bi thu phat OBU (transceiver OBU)

Thiét bi dwoc dat cb dinh trén mot phwong tién giao théng phat tin hiéu tra & lai mot
tin hiéu do tim.

1.4.17. B6 phat dap (transponder)

La mot bd phan cla thiét bi OBU ma khong tw phat & dai tan sé 5,8 GHz.

1.5. Ky hiéu

ATNar2 Do suy giam cua AT2

ATNgin Do suy giam clia BLN

ATNcar Do suy gidm cuia cap ddng truc hiéu chuan 1

D Khoang cach gilra tdm pha cltia ang ten phat va ang ten thu
aisplace Dich chuyén ngang cla tam pha ang ten TTA va RTA

dr1 Khodng céach tir ang ten phat dén Fresnel ellipse thir nhat
dr2 Khoang céch tir Fresnel ellipse th(r nhat dén &ng ten thu
Do eut Chiéu tuyén tinh I&n nhét cGa ang ten can do

EIRPrsm e.i.r.p dwoc tham chiéu mét na phd phat

Af Rsy Sai s6 tan sb clia RSU

Af Sai sb tan sb s6ng mang phu

f Tan sb trung tam cua thiét bj thu

f ObuTx Tan sb trung tam thwc té bién duwdi va bién trén cta kénh hwéng 1én
fuss1 Tan sb ciia MSS1

Foffset Tan sb bu

fs Tan s séng mang phu danh dinh ctia OBU

frx Tan sb séng mang danh dinh ctia RSU

Frx actual Tan sb trung tam thuc té ctia sdng mang huwéng xudng

f, Tan sb trung tdm danh dinh cla tin hiéu khéng mong muén
R Céc tan sb trung tam cua tin hiéu khéng mong mudn

G Do loi chuyén dbi

Geoit Do lgi stra sai

GoBU,Rx Do lgi OBU cua ang ten thu

Gosu Tx Do lgi OBU cua ang ten phat

Grsa D6 loi ang ten thu thay thé

Gra Do loi &ng ten do kiém

Grsa D6 loi ang ten phat thay thé

GRrsu,Tx Do lgi ang ten phat cia RSU

k Hé s& mé& rong (hé sb hoi tu)

m Chi sb diéu ché



Pcw
Pb11a

Po11b

Pinc

Pinc,scan
Pinc,dBm
Piuce
Prax
Pmod
Pruwvs+

Puvis2

Poburx

Prol

P,

P
Pewm1
Pres
Pref.aBm
Pretx
Prsa

Prhcp
Pssb

Psens
Pspurious
Ptot,dBm

Prsm
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Cong suét tin hiéu séng lién tuc
Gi&i han coéng suét dé truyén tin (gi¢i han trén)
Gidi han cong suéat dé truyén tin (gidi han dwdi)

Céng suét tin hiéu t¢i dwoc thu bdi &ng ten thu dang hwéng ly
twéong

Céng suat tin hiéu téi dat dwoc tir qua trinh quét

Céng suat Pj,c v&i don vi dBm

Cobng suét tin hiéu cla séng dwoc phan cwc tron bén trai
Céng suét tin hiéu cwc dai

Cong suét tin hiéu dwoc diéu ché

Céng suat tin hiéu dau ra cia MMS1

Coéng suét tin hiéu dau ra cia MMS2

Céng suét tin hiéu téi dén OBU, tham chiéu &ng ten thu dang hwéng

ly twéng

Céng suét tin hiéu séng cé phan cwc twong tng

Cobng suét tin hiéu séng trong phan cwc doc

Céng suét tin hiéu séng trong phan cuc ngang

C6ng suét tin hiéu dwoc do bdi may do cong suét 1

Céng suét tin hiéu tham khao dwoc tinh theo Watt

Cobng suét tin hiéu tham khao dwoc tinh theo dBm

Céng suat tin hiéu phat lai

C6ng suét tin hiéu dat dwoc tir ang ten thu thay thé

Céng suat tin hiéu ctia séng dwoc phan cuc tron bén phai
Cong suét tin hiéu don bién

Do nhay céng suéat cia may thu

Cong suét phat xa gia cua tin hiéu

Tdng cac coéng suét tin hiéu, tinh bang dBm

Ma&t na phé cia may phat

Céng suét tin hiéu khéng mong mudn

Cong suét tin hiéu mong muén

Céng suat tin hiéu tham chiéu tai 1 mW twong ng 0 dBm
Chu ky tin hiéu séng lién tuc

Chu ky tin hiéu diéu ché

Bién dd Ién nhat cua tin hiéu diéu ché trong thiét bi RSU dé tao ra

bit1,0
Goéc nghiéng cla ang ten do kiém
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A
PRsA

PTSA
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Goc dich chuyén gitra TTA va RTA

Bwéc séng

hé sb phan xa tai dau néi &ng ten thu thay thé

hé sb phan xa tai dau ndi &ng ten phat thay thé

1.6. Chir viét tat

AT1
AT2
BLN
CA
CC
CW
DC
DSRC
e.i.rp

EUT
FCCA
FCCA1
ISM
LHCP
LOS
LP

Mc

Mcenter

MSS1
MSS2
N.A.
OBU
ppm
RBW
RD
RF
RRXA
RSA

B& suy hao 1

Bb suy hao 2

Thiét bi lam can bang
Ang ten twong rng

B chia tin hiéu

Soéng lién tuc

Dong dién 1 chiéu
Truyén théng cw ly ngan

Co6ng suét birc xa déng hwdng
twong dwong

Thiét bi can do

Cap dbng truc Ferit

Cap dong truc Ferit 1

Céng nghiép, khoa hoc, y té
Phan cwc tron bén trai

Hwéng nhin thang truc tiép
Phan cuwc tuyén tinh

Vi tri ctia tam pha ang ten OBU

Diém trung tdm gitra cac tam
pha cia TTA va RTA

Nguén tin hiéu don tan 1
Nguén tin hiéu don tan 2
Khéng ap dung

Thiét bi OBU

M6t phan triéu

Bang thong phan giai

Thiét bj thu

Tan sb vo tuyén

Ang ten thu ctia thiét bi RSU
Ang ten thu thay thé

Attenuator 1

Attenuator 2

Balun

Corresponding Antenna

Coaxial Circulator

Continuous Wave

Direct Current

Dedicated Short Range Communication

Equivalent Isotropically Radiated Power
also called EIRP, eirp, E.l.R.P.

Equipment Under Test
Ferrited Coaxial Cable
Ferrited Coaxial Cable 1
Industrial, Scientific, Medical
Left Hand Circular Polarized
Line-Of-Sight

Linear Polarized

Location of the OBU antenna phase
centre

Centre point between phase centres of
TTA and RTA

Monochromatic Signal Source 1
Monochromatic Signal Source 2
Not applicable

On Board Unit

Parts per million (10)
Resolution BandWidth
Receiving Device

Radio Frequency

RSU Receiving Antenna
Receiving Substitution Antenna
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RSU Thiét bi RSU Road Side Unit

RTA Ang ten thu do kiém Receiving Test Antenna

RTTT Théng tin giao thdng va van tai Road Transport and Traffic Telematics
duwdng bd

RTxA Ang ten phat cta thiét bj RSU RSU Transmitting Antenna

Rx May thu Receiver

SMS1 Nguén tin tirc hay tin hiéu 1 Signal or Message Source 1

SSB Don bién Single Side Band

TA Ang ten do kiém Test Antenna

TS1 Tin hiéu do kiém thir 1 Test Signal 1

TS2 Tin hiéu do kiém the 2 Test Signal 2

TSA Ang ten phat thay thé Transmitting Substitution Antenna

TSM Mat na phé Transmitter Spectrum Mask

TTA Ang ten phat do kiém Transmitting Test Antenna

Tx May phat Transmitter

VSWR  Tisb séng dirng dién ap Voltage Standing Wave Ratio

XPD Bo tach loc phan cwc chéo Cross-Polar Discrimination

U4da Céng suét birc xa dang hwéng Maximum single side band e.i.r.p. (bore

twong dwong don bién I&n sight)
nhat (hwéng truc)
U4b Cong suat birc xa dang hwdng  Maximum single side band e.i.r.p. (35°)
twong dwong don bién Ié&n
nhét (35°)

2. QUY DINH KY THUAT

2.1. Cac yéu cau ky thuat déi véi thiét bi RSU
2.1.1. Cong suat birc xa dang hwéng twong dwong cwe dai
2.1.1.1. Binh nghia

Cong suat birc xa dang hwong twong duong cuyc dai la cong suat birc xa dang
huwéng twong duwong & huwédng cé blre xa I&n nhat cia ang ten khoi RSU.

2.1.1.2. Phwong phap do
S dung cac phép do kiém mé ta trong 3.2.1.1.
2.1.1.3. Gi&i han

Coéng suét birc xa dang huéng twong dwong cuc dai khong duoc vwot qua gia tri
2 W.

2.1.2. Sai so6 tan sb
2.1.2.1. Binh nghia

10
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Sai s6 tan s6 clia may phat 1a sw chénh I&ch gilra tan s6 séng mang chwa diéu ché
do dworc va tan s6 danh dinh ciia may phat.
2.1.2.2. Phwvong phap do
S dung cac phép do kiém mb ta trong 3.2.1.2.
2.1.2.3. Gi¢i han
Sai sb tan sb khéng dwoc vuot qua +5 ppm.
2.1.3. Mat na pho
2.1.3.1. Binh nghia

Mat na phd ctia may phat RSU la cong suat birc xa dang hwong twong duong cuc
dai dwoc phat b&i RSU trong bang tan quy dinh.

2.1.3.2. Phwong phap do

S dung cac phép do kiém mb ta trong 3.2.1.3.

2.1.3.3. Gi¢i han

Mat na phd ctia may phat RSU khéng dwoc vuot quéa cac gia tri trong Bang 1
Bang 1 - Cac gi¢i han mat na phé cua may phat RSU

Khéng . )
dieu che biéu che
£ 2 . . . Bang thong
Vi tri Tan sé Tat 15 ca|LopA | LopB |LopC twong
cac lop (xem (xem (xem dwong
chu chu chu
thich) thich) thich)
Pong kénh | fr+ 1,0 MHz -27 dBm N.A N.A N.A 62,5 kHz
Pong kénh | fry+ 1,5 MHz -27dBm | -7dBm | -17dBm | -27 dBm| 500 kHz
DPong kénh | fr, + 2,0 MHz -27 dBm | -27 dBm | -27 dBm | -27 dBm| 500 kHz
Kénh lan frrx 3,0 MHz
can frxx 3,5 MHz
fr .t 65 MHz -47 dBm | -30dBm | -37 dBm | -47 dBm| 500 kHz
frxx 7,0 MHz
Kénh lan frxt 4,0 MHz
can frot 6.0 MHz -47 dBm | -30dBm | -37 dBm | -47 dBm | 62,5 kHz
CHU THICH: L&p A, I6p B va Lép C dwoc dinh nghfa trong CENELEC EN 12253 (2003).

2.1.4. Phat xa khéng mong muén ctia may phat
2.1.4.1. Binh nghia
Phat xa khéng mong mudn clia may phat la phat xa tai cac tan sb khac véi tan sb

sdéng mang.

2.1.4.2. Phwvong phap do
S dung cac phép do kiém mb ta trong 3.2.1.4.
2.1.4.3. Gi¢i han

11
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Phat xa khéng mong mudn clia may phat khéng dwoc vwot qua cac gia tri trong
Bang 2 & ché dé hoat déng.

Bang 2 — Gi&i han phat xa khdng mong muén ctia may phat
Ché do Bang tan Gi&i han Bang Loai phat xa
(EIRP) thong may
do
Hoat déng | 47 MHz dén 74 MHz -54 dBm 100 kHz | Phat xa gia va
(xem chd | 87,5 MHz dén 118 MHz phat xa ngoa
thich 1) , bang
174 MHz dén 230 MHz
470 MHz dén 862 MHz
Céc tan sb khac -36 dBm 100 kHz
>30 MHz va <1 GHz
Céac thn s6 > 1 GHz va| -30 dBm 1 MHz
< 26 GHz bén ngoai
bang tan loai trir (xem
chu thich 3)
Che Céac tan s6 khac >30| -57 dBm 100 kHz | Phat xa gia
(xem chu MHz \{a < 1 GHz
thich 2) Cac tan sO0 > 1 GHz va -47 dBm 1 MHz

< 26 GHz bén ngoai
bang tan loai trir (xem
chu thich 3)

CHU THICH 1: Chi ap dung cho may phat & ché dd lam viéc.

CHU THICH 2: Chi 4p dung cho may thu.

CHU THICH 3: Bang tan loai trir d6i voi may phat mé rong tiv fre- 12,56 MHz t6i fry + 12,5 MHz, trong d6 fry la
tan so6 trung tdm cua RSU tinh theo don vi GHz.

2.1.5. Phat xa gia may thu
2.1.5.1. Binh nghia

Phat xa gia may thu la cac phat xa & bat ky tan sb nao do ang ten va thiét bj birc xa

ra.

2.1.5.2. Phwong phap do
S dung cac phép do kiém mé ta trong 3.2.1.5.
2.1.5.3. Gi&i han
Phat xa gia may thu khéng dwoc vt qua cac gia tri trong Bang 2 & ché d6 cho.
2.2. Cac yéu ciu ky thuat dbi vai thiét bj OBU
2.2.1. Coéng suat birc xa dang hwéng twong dwong cwe dai
2.2.1.1. Binh nghia

Cong suat birc xa dang hwang twong dwong don bién cuc dai cta khéi OBU la cong
suat birc xa dang huéng twong dwong cua OBU trén mét dai bién.

2.2.1.2. Phwvong phap do
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S dung cac phép do kiém mé ta trong 3.2.2.1.
2.2.1.3. Gi¢i han

Co6ng suét birc xa dang hwéng twong dwong cuc dai khdng duwoc vwot qua cac gia
tri trong Bang 3.

Bang 3 - Gi&i han e.i.r.p cwc dai cua OBU

OBU loai A OBU Loai B
Tham sé (xem chu thich 1) (xem chu thich 1)
U4b Uda U4db Uda
Hwéng 35° Hwéng truc 35° Hwdng truc
(xem chu thich 2) (xem chu thich 2)
Gia tri Khong ap dung -21 dBm -17 dBm -14 dBm
CHU THICH 1: Loai A va loai B dwogc dinh nghfa trong CENELEC EN 13372 (2003).
CHU THICH 2: Hwéng 35° biéu thi géc mé 0 ctia hinh nén dbi x(rng quanh huéng truc.

2.2.2. Sai s6 tan sé
2.2.2.1. Binh nghia ] )
Sai s0 tan s0 s6ng mang phu Af; cla thiét bi OBU la ty so:

f

Tx,actual
-1

fObuTx -
Af =
S fs
Trong do:

- fobuTx: tan sb trung tdm thuc té cda bién dwdi va bién trén kénh truyén hwéng 1én
cua OBU;

- fryacuar: tAn s6 trung tam thuc té cha séng mang hwdng xudng;
- fs: tan s6 séng mang phu danh dinh.

2.2.2.2. Phwong phap do

S dung cac phép do kiém mb ta trong 3.2.2.2.

2.2.2.3. Gi&i han

Gia tri tuyét dbi cla Afs khéng vuwot qua gia tri 0,1 %

2.2.3. Mat na pho

2.2.3.1. Binh nghia

Mét na phd clia may phat OBU la cong suat birc xa dang hwéng tvong duong cuc
dai dwoc phat béi OBU trong bang tan quy dinh.

2.2.3.2. Phwong phap do
S dung cac phép do kiém mé ta trong 3.2.2.3.
2.2.3.3. Giti han
Mé&t na phé ctia may phat OBU khéng dwoc vwot qua cac gia tri trong Bang 4
Bang 4 - Cac gi®i han mat na phd cia may phat OBU
13
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Tan sb trung tam | fr+ 1 MHz va frxt 1,5 MHz, frx+ 2 MHz, fr £ 3 MHz,
frxt 4 MHz frx £ 3,5 MHz, f1y+ 6,5 MHz, va fry £ 7
MHz
(xem chu thich)
Bang thong 62,5 kHz 500 kHz
Gidi han OBU loai A: -39 dBm
OBU loai B: -35 dBm

CHU THICH: Phép do khéng dwoc thwe hién tai tAn sb séng mang phu thwéng dung, vi du: 1,5 MHz hodc 2 MHz.

2.2.4. Phat xa khong mong muén cua may phat
2.2.4.1. Binh nghia

Phat xa khéng mong mudn clia may phat 1a phat xa tai cac tAn sb khac véi tan sb
séng mang.

2.2.4.2. Phwvong phap do
S dung cac phép do kiém mé ta trong 3.2.2.4.
2.2.4.3. Gi¢i han

Phat xa khéng mong mudn clia may phat khéng dwoc vuot qua cac gia tri trong
Bang 2 & ché d6 hoat doéng.

2.2.5 Phat xa gia may thu
2.2.5.1. Binh nghia

Phat xa gia may thu la cac phat xa & bat ky tan sb nao do ang ten va thiét bj birc xa
ra.

2.2.5.2. Phwong phap do

S dung cac phép do kiém mé ta trong 3.2.2.5.

2.2.5.3. Gi6i han

Phat xa gia may thu khéng dwoc vt qua cac gia tri trong Bang 2 & ché d6 cho.

3. PHWYONG PHAP PO

3.1. Cac yéu cau do kiém

3.1.1. Didu kién do kiém binh thwéng

Nhiét d6 va dd 4m trong do kiém phai phu hop trong céac diéu kién sau:
Nhiét do: + 15 °C dén + 35 °C

D6 dAm: 20 % dén 75 %

3.1.2. D6 khong dam bao do

- D6 khong dam bao do doi véi mbi tham s6 do khong dwoc virot qua cac gia tri cho
trong Bang 5 dé dam bao la cac két qua do van trong gi¢i han chuan chap nhan
duoc.

14




QCVN 99:2015/BTTTT
Bang 5 - D6 khong dam bao do

Tham sé D6 khéng dam bao do

Céng suat RF (dan) +4dB
Tan s RF, twong dbi +1x 107
Phat xa blrc xa ciia may phat, hop & dén 40 GHz + 6 dB
Cong suét kénh ké +5dB
D6 nhay +5dB
Phép do hai tin hiéu va phép do ba tin hiéu +4dB
Phép do hai tin hiéu va phép do ba tin hiéu str dung +6dB
trwdng blre xa

Phat xa blrc xa cia may thu, hop 1é dén 40 GHz + 6 dB
Nhiét do +1°C
D6 &m twong dbi + 5%

- Bbi v&i cac phwong phap do kiém phu hop véi quy chudn nay, cac gia tri dd khong
dam bao do dwoc tinh theo cac phwong phap mé ta trong ETSI TR 100 028 (V1.4.1 -
all parts) twong wng v&i do tin cay 95%.

3.1.3. Tan sé sé6ng mang

Quy chuén nay ap dung cho cac thiét bi RSU hoat dong trong mét s6 hoac tat ca cac
kénh dwoc liét ké chi tiét trong Bang 6.

Bang 6 - Cac bang tan sé va cac tan sé trung tam fr, dwoc phép cho DSRC

Cac bang tan sé hoat dong va tan sé trung tam fr,
Kénh 1 5,795 GHz - 5,800 GHz, frx = 5,7975 GHz
Kénh 2 5,800 GHz - 5,805 GHz, frx = 5,8025 GHz
Kénh 3 5,805 GHz - 5,810 GHz, frx = 5,8075 GHz
Kénh 4 5,810 GHz - 5,815 GHz, frx = 5,8125 GHz

3.2. Phwong phap do cac tham sé chinh

3.2.1. Phwong phap do thiét bj RSU

3.2.1.1. Céng suét birc xa dang huéng twong dwong cuc dai
3.2.1.1.1. Téng quat

Qua trinh do ¢6 thé thwc hién & ché dd do blrc xa hodc ché dé do dan.
Céc yéu ciu co ban va hwéng dan do nhu trong Phu luc A, Phu luc B.
Cac thong sb mo ta va gidi han (xem 2.1.1).

Can biét trvoc cac tan s trung tam fr, clia RSU nhw da dé cap trong 3.1.3. Trong
trwdng hop do dan can phai biét d6 lgi Grsu,x clia ang ten phat RSU.

3.2.1.1.2. Bo blrc xa

1) Thiét 1ap the tw do nhw trong B.6.1.

2) Thay thé RD bang may do céng suat PM1.

3) Thiét 1ap cdng suét phat cia RSU & murc I&n nhét co6 thé hoat dong duorc.
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4) Thiét 1ap ché d6 hoat dong cho RSU & ché do phat véi song mang khong diéu
ché.

5) Thiét lap tan sb trung tdm fr,ban dau cho RSU twong (rng trong 3.1.3

6) Do cong suat Pcw bang PM1 va ghi nhan gia tri twong rng véi tan sé séng mang
trung tam.

7) Lap lai buéc 6 véi cac tan sb trung tam fr, con lai dwoc quy dinh trong 3.1.3.

8) Thay thé ang ten RTxA bang &ng ten LHCP TSA vé&i d6 loi Grsa t6i da va hé sbé
phan xa & dau ndi v&i ang ten la prg, va diéu chinh dé d6 cao tam pha cutia 2 &ng ten
nam trén dwdng blrc xa cuc dai.

9) Két nbi dau ra clia TSA théng qua Balun BLN c6 suy hao ATNs.y néu can thiét va
dieu chinh suy hao ATNca1 cia FCCA két noi den MSS1.

10) Thiét Iap tan s fusss cla tin hiéu dau ra MSS1 bang vai gia tri tan s trung tam
frx kh&i tao ban dau cia RSU nhw trong 3.1.3.

11) Diéu chinh cdng suét Pusss d& PM1 hién thi gia tri do bang gia tri P, twong &ng
tai tan so fysst = frx @ bwdc 6 va ghi nhan gia tri do Pyss1 twong ng v&i fuss.

12) Lap lai bwée 10 va 11 véi cac gia tri frx nhw trong 3.1.3.

13) Tinh toan cong suat blrc xa dang hudéng twong dwong cwc dai & tat ca cac tan
sO séng mang f;, .

EIRP, =P

Mss1 X GTSA

2
X (1_|pTSA| )
14) Gia tri cwec dai EIRP,, tw qua trinh do trén la gia tri EIRP cwc dai cia RSU. Gia
tri cwe dai nay phai théa man cac gi¢i han trong 2.1.1.3.
3.2.1.1.3. Po dan

Truwong hop do dan can phai biét d6 Igi Gy, cla ang ten phat RSU

1) Két néi may do cong suat PM1 dén dau nbi ang ten phat ciia RSU.

2) Thiét lap cong suét phat cia RSU & murc tbi da.

3) Thiét Iap ché d6 hoat ddng clia RSU & ché do phat khéng diéu ché.

4) Thiét lap gia tri tan sb trung tam fr, ban dau cho RSU nhuw trong 3.1.3.

5) Do cong suat P., bang PM1. Tinh todn cong suét birc xa dédng hwéng twong
dwong cwc dai twong ing: EIRF,, = Fy, .Gy

6) Lap lai buwéc 5 cho céac tan sb trung tam fr, con lai nhw trong 3.1.3.

7) Gia tri cwe dai EIRP,  tlr qué trinh do trén 1a cong suét blrc xa dang huéng twong
dwong cwc dai cia RSU. Gia tri nay phai théa man cac gi¢i han nhw trong 2.1.1.3.
3.2.1.2. Sai sb tan sb

3.2.1.2.1. Téng quét

Qua trinh do c6 thé thwc hién & ché dd do birc xa hodc ché do do dan.

Céc yéu cau co ban va huwéng dan do nhw trong Phu luc A , Phu luc B.
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Cac thong sb mo ta va gidi han (xem 2.1.2).
Can biét truéc cac tan sb trung tam fr, cia RSU nhw Bang 6
3.2.1.2.2. Bo blrc xa
1) Thiét 1ap qua trinh do nhw trong B.6.1.
2) Thiét 1ap cong suét phat cia RSU t6i da.
3
4

Thiét Iap ché d6 hoat ddng clia RSU & ché do phat khéng diéu ché.
Thiét 1ap tan sb trung tdm fr, ban dau cho RSU twong (rng véi trong 3.1.3.

5) Do tan sb song mang thuc té& f, ..

)
)
)
)
)
)

6) Tinh toan sai sé tan sb:

AfRSU / ppm _ ‘fT‘C - f]‘x,actual 106

Tx

7) Sai sb tan sb khéng duoc vwot qua gidi han cho phép & trong 2.1.2.3.

8) Lap lai tr bwéc 5 dén buéc 7 cho cac tn sb trung tam fr, con lai nhw trong 3.1.3.
3.2.1.2.3. Po dan

1) Két nbi dau ra ctia RSU vao RD.

2) Thiét lap cdng suét phat cia RSU tbi da.

3
4

Thiét 1ap ché d6 hoat dong clia RSU & ché do khoéng diéu ché.
Thiét Iap tan sb trung tam fr, ban dau cho RSU nhw trong 3.1.3.
5) Do tan s6 séng mang thuc t& f7; ..

)
)
)
)
)
)

6) Tinh toan sai sb tan sb:

Afps | ppm = Vo= S g0

I+
7) Sai sb tan sb khoéng dwoc vuot qua gidi han cho phép & Bang 2.1.2.3.

8) Lap lai tr bwéc 5 dén bwdc 7 cho cac tan sb trung tdm fr, con lai nhw trong 3.1.3.
3.2.1.3. Mat na phd

3.2.1.3.1. Téng quat

Qua trinh do ¢6 thé thwc hién & ché dd do blrc xa hodc ché do do dan.

Céc yéu ciu co ban va hwéng dan do theo Phu luc A, Phu luc B.

Cac thong sb mo ta va gidi han (xem 2.1.3).

Can biét trwéc cac tan sb trung tdm fr, cia RSU nhw Bang 6 va cac lop cia RSU
chang han nhw A, B, C. Trong trvong hgp do dan can phai biét dd oi Gy, cla
ang ten phat RSU.

Tan s6 trung tam f, = f;, + f,,.., bang thdng dai RBW cuia RD twong (*ng v&i cac tan
s b f,,, nhw Bang 7, cac gia tri nay ap dung cho ca ché do phat co diéu ché va
khéng diéu ché cua RSU.
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Bang 7 - Cac tan s6 bu va RBW cho phép do mit na pho

# 1 2 3 4 5 6 I 8 9 10 | 11 12 13 [ 14 |15 |16 | 17 | 18
fottset! | -1 | *1 |-1.6|+16] -2 | +2 [ -3 [ +3 |[-35(+3.5 4 | +4 | -6 | +6 |-65 |+65| -7 | +7
MHz
RBW 30 kHz 100 kHz 30 kHz 100 kHz

3.2.1.3.2. Po blrc xa

1) Thiét 1ap qua trinh do nhw trong B.6.1.

2) Thiét Iap cdng suét phat cia RSU tbi da vai hé sb diéu ché m.
3) Thiét 1ap ché do hoat dong clia RSU & ché do khong diéu ché.
4) Thiét 1ap tan sb trung tam fr, cia RSU nhw trong 3.1.3.

5) Thiét 1ap RD & ché dd CW hay con goi la ché do hoat dong zero span, day la ché
do thiet bi khong quét trén toan bd bang tan.

6) Chon tan sb bu f,,, & Bang 7. Néu f,,,, vao khoang +1 MHz, +4 MHz hodc 6
MHz tiép tuc thuwc hién budc 7, néu khdng chuyén qua budc 12.

7) Thiét 1ap tan sb trung tam f, = f;, + f, ., —RBW /2 va gia tri RBW nhw Bang 7.
8) Do cong suat A, twong trng voi tan s6 trung tam fr, va tan so bu f,,

9) Thiét lap tan sb trung tam f, = f; + f, ., + RBW /2 va gia trf RBW nhw Bang 7.
10) Do cong suat P, twong (rng v&i tan sb trung tam fr, va tan s6 bu £,

11) Xéac dinh céng suét tin hiéu téng cong P, bang cach cong hai gia tri cong suét
=10.Ig(P, / P) . Ghi nhan
gia trj tinh toan twong ng voi tan sb trung tam fr, va tan sé bu f,,. Tiép tuc thuc
hién buwéc 18.

P, =P+ P, va tinh cdng suét tong theo don vi dBm 1a P

tot,dBm

12) Thiét 1ap tan sb trung tam f. ctia RD vé&i gia tri ban dau f. = fry + fofrset - 2RBW va
RBW twong (rng theo Bang 7. Bat bd dém va gan i =1

13) Do cong suét B, twong (g voi tan sb trung tam fr, va tan sé bu f,,

set

14) Tang gia tri bo dém thém 1. Khi bd dém bang 6, tiép tuc thwc hién bwdc 17 con
khéng tiép tuc thwc hién buéc 15.

15) Tang tan sb trung tdm £, cha RD bang RBW va do cong suét tin hiéu P, bang
RD, ghi nhan gia tri do twong (rng v&i tan so trung tam fry va tan s bu £,

16) Lap lai bwéc 14 va buwéce 15.

17) Xéac dinh coéng suét tin hiéu tdng cdng P, bang cach cdng 5 gia tri cong suét tin
hiéu P,=R+P,+P+P+P, va tinh cong sudt tdbng theo don vi dBm Ia
P, =10.1g(P,, / P,) ghi nhan gia trj tinh toan twong (rng v&i tan sbé trung tam fry va tan
s6 bu f,

18) Lap lai tr bwdc 6 dén budc 17 cho dén khi toan bd chudi tin sé bu & Bang 7
dwoc thye hién xong.
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19) Thyc hién t» buéc 6 dén budc 18 cho cac tan sb séng mang con lai nhw trong
trong 3.1.3.

20) Trong trwong hop két hop riéng gitra tan so trung tam fr, va tan s6 bu £, gia tri
P, sé& dwoc st dung cho cac wéc lwong tiép sau.
21) Thay thé RTxA bing LHCP dwoc hiéu chudn TSA c6 d6 loi G, va hé sb phan

xa p,, & tan sb trung tdm fr, nhw trong 3.1.3. Diéu chinh vj tri d& tam pha cla TSA
va RTA nam trén dwdng birc xa cwe dai.

22) Két nbi dau ra cia TSA théng qua mét balun BLN cé suy hao 4ATN,,, néu can va
hiéu chudn FCCA1 t&éi MSS1 véi suy hao ATN,,

23) Diéu chinh tan s6 cua tin hiéu dau ra MSS1 f, = f; + f, .. VOi f;.1a mot trong céc
gia tri tn s6 ctia RSU nhuw trong 3.1.3 va f,,,, nhw Bang 7.

24) Piéu chinh mirc tin hiéu dau ra P, cta MSS1 cho dén muc gia tri do dwoc béi
RD béng dung gia tri P, tinh dwoc & budc 20 & cung trwdong hop két hop tan sb
trung tam frwva tan sb bu f,,. Ghi nhan mic tin hiéu dau ra P, nay cia MSS1
twong (ng v&i tan s6 trung tam friva tan s6 bu f,,, dang thuwc hién do kiém.

25) Lap lai cac bwdc 23 va 24 cho cac trwong hop két hop con lai gitra tan sb trung

26) Mat na phd TSM & truong hop két hop gitra tAn sé trung tam fry va tan sé bu
Jopa NAY & dwoc biéu dién qua EIRP clia RSU bang cong thire sau:

(1_|pTSA|2)

ATN_,,.ATN,,,

P,

MSS1 'GTSA .

EIRP,,, =

Cac thong sb trong cong thirc trén twong tng véi cac tan sé can do. Két qua thu
duoc sé twong ng v&i tirng triedng hop két hop gitka tan so trung tam fry va tan so
bu foﬁg va khéng duwoc vwot qua giéi han nhw trong 2.1.3.3.

27) Lap lai tr buéc 4 dén budc 26 cho trudng hop RSU phat & ché doé co diéu ché
st dung tin hiéu do TS1.

3.2.1.3.3. Do dan

1) Két nbi dau ra clia RSU vao RD théng qua FCCA da dwoc hiéu chuén.

2
3
4) Thiét lap tan sb trung tam fr, cia RSU nhuw trong 3.1.3.

)
) Thiét lap céng suét phat ctia RSU va hé sé diéu ché m & muirc tbi da co thé.
) Thiét 1ap ché dd hoat déng ctiia RSU & ché dé phat khdng diéu ché.

)
5) Thiét lap RD & ché do6 CW hay con goi la ché d hoat dong zero span, day la ché
do thiét bi khong quét trén toan b bang tan.

6) Chon mot tan sb bu f,,,, & Bang 7. Néu f,, & khoang +1 MHz, +4 MHz hoac +6
MHz, thuc hién tiép budc 7 néu khong thwe hién budc 12.
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7) Thiét 1ap tan sb trung tdm f, cta RD V&i f, = f, + ;. —RBW /2 v&i RBW chon
theo Bang 7.

8) Do cong suét tin hiéu P, bang RD c6 tinh dén toan bd cac suy hao gitra dau ra
ctia OBU va du vao ciia RD, ghi nhan gié tri do twong &ng tan sé trung tdm fr, va
tan s6 bu f,,

9) Thiét lap tan sb trung tdm f.cia RD v&i f, = fry + forsert RBW/2 v&i RBW twong
trng nhw Bang 7.

10) Do codng suét tin hiéu P, bang RD c¢6 tinh dén toan bd cac suy hao gitra dau ra
ctia OBU va dau vao cua RD, ghi nhan gia tri do twong &ng véi tan sb trung tam fry
vatansé bu [,

11) Xac dinh cong suét tin hiéu tdng cong P, bang cach cong hai gia tri cong suét tin
=10.1g(P,, / F)) . Ghi nhan gia tri
do twong (g v&i tan sb trung tam fr, va tan sé bu f,,,,. Thuc hién tiép budce 18.

hiéu P, = P+ P, va dbi ra dBm theo cong thirc P

tot ,dBm

12) Thiét 1ap tan s6 trung tam £, cua RD voi f, = f;, + f,45, —2RBW , chon gia tri RBW
theo nhw Bang 7 va thiét 1ap bd dém i=1

13) Do cbng suét tin hiéu P bang RD c6 tinh dén toan bd cac suy hao gitra dau ra
clia OBU va dau vao cla RD, ghi nhan gia tri do twong (rng vé&i tan sb séng mang
/i vatansbé bu f .,

14) Tang gia tri bd dém lén 1. Khi bo dém bang 6 thwc hién tiép bwdc 18, cac trwong
hop con lai tiép tuc thwe hién budc 15.

15) Tang tan sb trung tdm f. cla RD bang RBW va do céng suét tin hiéu P, bang
RD, ghi nhan gia tri do twong (ng v&i tan sb song mang f,, va tan sb bu f,
16) Lap lai cac buéc 14 va 15.

17) Xéac dinh coéng suét tin hiéu tdng cdng P, bang cach cdng nam gié tri cong suat
tin hiéeu P,=R+P+PR+P+P va d6 ra dBm £, , theo cong thic
P, s =10.log(R,, / B, ghi nhan gia tri do twong (rng v&i tan s6 séng mang f, va tan
sO bu [,

18) L&p lai tlr bwéc 6 dén bwédc 17 cho toan bd cac tn sb bu trong Bang 7.

19) Lap lai tr bwéc 6 dén buwdc 18 cho cac tan sbé séng mang con lai trong 3.1.3.

20) D6i voi tredng hop két hop riéng cua tan sb song mang £, va tan sé bu £, gia
tri P, dwoc ghi nhan cho cac tan s6 séng mang phu khac f, st dung cho cac wéce
lwong tiép theo.

21) Tinh cong suét tin hiéu P, két hop v&i mbi tan sb séng mang f,, va mbi tan sb
b f,. tir cac gia tri cong suat tin hiéu twong tng P, co tinh dén toan bd suy hao
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clia tin hiéu gitra RD va dau ndi dng ten phat RSU. Ghi nhan toan bd gia tri cla P,
twong (ng v&i tan s6 song mang £, va tan sé bu f,,,,

22) Mat na phd TSM clia mdi trwong hop két hop cla tn sbé séng mang f;. va tan sb
bu £, biéu dién bang EIRP clia OBU duoc tinh theo cong thirc:

EIRP,,, = By, .G

U,Tx

Cac thong sb trong cong thirc trén twong (rng voi cac tan sb f = fr, + /.., - Két qua
thu dwoc sé twong (ng Vi tirng trwdng hop két hop gitra thn sb séng mang f,, va
tan so bu f,,. Tat ca cac gia tri nay déu khong dwoc vwot qua gidi han nhw trong
2.1.3.3.

23) Lap lai tr bwdc 6 dén buwdc 22 & ché d6 RSU phéat cé séng mang diéu ché voi
tin hiéu thtr TS1.

3.2.1.4. Phat xa khdng mong muén clia may phat

3.2.1.4.1. Tdéng quat

Bdc lap voi cac théng s6 méi truong dwgc dwa ra bdi nha san xuat, qua trinh do
kiém chi thuc hién & diéu kién binh thwdng nhw dinh nghia & trong 3.1.1.

Truong dién tur vung xa
\ trong khong gian tu do

|
RSU > ‘M_m. ——

| x
Tam pha RSU va RTA ¢ vi tri
tin hiéu thu dudc to1 da

Hinh 1 - M6 hinh do birc xa khéng mong mudn may phat
Céc yéu cau co ban va huéng dan do nhw trong Phu luc A, Phu luc B.
Céc théng s6 mé ta va gidi han (xem 2.1.4).

Qua trinh do kiém dwoc thuc hién bang do blrc xa & tat ca cac bang tan twong tng
v&i trang thai hoat déng nhw Bang 2.

Can biét trwdc cac tan sb trung tam £, cla RSU nhuw trong 3.1.3.
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Hinh 1 mé ta cac vi tri do khac nhau MTO, MT1, MT2, MT3, MT4, MT5, MT6 va MT7
twong &ng véi cac géc khac nhau khi tién hanh do kiém.

3.2.1.4.2. Bo birc xa

Qua trinh sau day ap dung cho cac phéat xa gia dong thdi va phat xa ngoai bang tir
ang ten phat cia RSU.

1) Thiét 1ap trinh tw do chi tiét nhw trong B.6.1.

2) Thay thé RTxA bang ang ten phan cuc doc TSA dé tam pha cla cac ang ten nam
trén dwdng blrc xa cwe dai.

3) Ang ten phan cuc doc TSA phai phu hop v&i bang tan séng mang f, nhw trong
trong 3.1.3.

4) Ang ten phan cuc doc RTA ciing phai phu hop v&i bang tin séng mang Jfrnhw
trong trong 3.1.3.

5) Di chuyén ban xoay & vi tri MTO nhw trong Hinh 1.

6) DGi voi toan bd cac tan sé & trong cac bang dugc dé cap trong 2.1.4, xem Bang 2
muc “trang thai hoat dong” va bang tan thwc hién, dieu chinh céng suat dau ra cua
MSS1 dé EIRP cua TSA bang v&i gi¢i han phat xa gia va phat xa ngpéi péng duwoc
chi ra trong Bang 2 ¢ “trang thai hoat dong”, tién hanh do cong suat bang RD c6
RBW bang gia tri bang thdng may do twong tng Bang 2. Ghi nhan két qua do cong
suat bang don vi W.

7) Thay thé TSA bang RTxA diéu chinh dé tam pha clia ang ten RSU va TSA nam
trén dwong blrc xa cwe dai. Pau ra cua may phat cia RSU dwoc noi voi mot ket cudi
co tré khang dac tinh danh dinh cé VSWR nhé hon 1,5 dé tranh btrc xa. Khoang
céach gilra bat ky phan nao ctia may phat ctia RSU v&i tran va san téi thiéu 1a 0,5 m.
8) Thiét lap ché d6 hoat ddng cho RSU & ché dé phat tin hiéu thir.

9) Thiét 1ap cong suat phat ciia RSU t6i da véi hé sb diéu ché m.

10) Chon bang tan dau tién dé do kiém nhw Bang 2.

11) Thiét 1ap tan sb trung tdm f,. cta RSU nhw trong 3.1.3.

12) Thiét 1ap vi tri do MTO nhw Hinh 1.

13) Do phan giai bang théng clia RD st dung dé do cdng suét tin hiéu bang gia tri
bang théng may do nhw trong Bang 6. Do phé cong suat P,, bang RD, khi do
P, =P, trong trwong hgp phan cwc doc va b, =F trong trwong hop phéan cuc
ngang ctia RTA. Ghi nhan gié tri do va thwc hién tiép bwdc 18. Lap lai cac budce trén
cho cac vi tri con lai MT1, ..., MT7 nhw trong Hinh 1.

14) Lap lai buwéc 12 va bwdce 13 cho cac tan sb6 séng mang £, khac nhw trong 3.1.3.

15) Lap lai buwéc 11 dén bude 14 cho tat ca bang tan dwoc dé cap trong 2.1.4, xem
Bang 2 doi voi “ché do hoat dong” ciia RSU va bang tan thyc hién.

16) Xoay RTA dé cé phan cwc ngang ma khéng thay déi vi tri tam pha cla RTA va
hwéng bire xa cye dai.

17) Lap lai buwéc 10 dén budc 15.
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18) Tinh toan két qua cdng suét phat xa gia P =P + P, va so sanh véi duwong

spurious h
gi&i han. Céng suét phat xa gia khong dwoc vwrot qua gi¢i han woc lvgng & budc 6
cho toan bé cac tan sb.

19) Thay thé RSU bang RTxA sao cho tam pha RSU trung voi tam pha RTXA, cac
diém birc xa clia RTxA sé hwdng dén tdm pha cla RTA. Két nbi dau ra may phat
cua RSU vao RTxA.

20) Lap lai cac buéc 8 dén bwédc 18 ngoai trir bwdc 12 va khéng thwe hién 13p lai
qua trinh do & cac vi tri khac trong bwéc 13.

3.2.1.5. Phat xa gia may thu
3.2.1.5.1. Téng quéat

Boc 1ap voi cac théng sO méi truong duoc dwa ra bdi nha san xuat, qua trinh do
kiém chi thyc hién & diéu kién binh thwong nhw dinh nghia trong 3.1.1.

Qua trinh do kiém dwoc thwe hién bang do blrc xa & tat ca cac bang tan twong tng
v@i trang thai cho (xem Bang 2).

Céc yéu ciu co ban va hwéng dan do nhw Phu luc A, Phu luc B.
Cac thong sb mo ta va gidi han (xem 2.1.5).
Can biét trwdc cac tan sb trung tam £, cla RSU nhw trong 3.1.3.

Hinh 1 mo ta cac vi tri do khac nhau MTO, MT1, MT2, MT3, MT4, MT5, MT6 va MT7
twong ng v&i cac goc khac nhau khi tién hanh do kiem.

Qua trinh do dwgc thye hién & phong tiéu dm hodac & mét khong gian do mo. Mo
hinh thiét l[ap do dwoc mo ta & Hinh 1 va Hinh 3.

3.2.1.5.2. Bo blrc xa

M6 hinh do blrc xa gia phan thu dwgc mé td & Hinh 1 va Hinh 3, th tuc do birc xa
gia va phat xa ngoai bang nhw trong 3.2.1.2. 2 v&i cac buéc sau:

1) RSU phai hoat déng & ché do thu.

2) Néu RSU chi hoat dong don thuan & ché d6 thu, cé thé ap dung gii han va bang
thong dai nhw Bang 2 & ché do cho.

3) Néu RSU & ché d6 thu van phat song mang, ap dung gioi han va bang thong dai
nhw Bang 2 & ché dd hoat dong.

3.2.2. Phwong phap do thiét bji OBU

3.2.2.1. Céng suét birc xa dang huéng twong dwong cuc dai

3.2.2.1.1 Téng quat

- Phép do nay dwoc thye hién béng phép do birc xa hodc phép do dan.

- Nhi*ng yéu ciu co ban va cac huéng dan cho phép do duwoc mé ta trong Phu luc
A, Phu luc B.

- M6 ta va gi6i han cta cac tham sb (xem 2.2.1).

- Pé xac dinh cbng suét tin hiéu t&i Pinc ma tai d6 xac dinh dwoc E.I.R.P cwc dai, mot
quy trinh quét sé dwoc thuwc hién. Phép do sé duoc lap lai tai gia tri Ping = Pinc.scan CUA
cong suét tin hiéu t&i va két qua dwoc ghi nhan cung véi cong suét tin hiéu t&i nay.

3.2.2.1.2. Bo blrc xa
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Tha tuc do nhw sau:

1) Chuén bij vi tri do dwgc chon tir Phu luc B. Sap xép ban dau ctia OBU nhw diéu
kién can trong buwdc 4 phai dwoc dwa trén hwéng MO nhw trong Hinh 2, nghia la
hwéng truc cia OBU phai hwéng thang dén phan trung tdm cla ang ten do kiém.

ffy °

Hinh 2 - Cac hwéng M; cua OBU
2) Bat tin hiéu dau ra don tan ctia MSS1, diéu chinh t&i tAn sb fr, dwoc xac dinh cho
kénh 1 (xem Bang 6).
3) Diéu chinh céng suét dau ra cia MSS1 sao cho cong suat Prsa dwoc do bédi may
do cdng suat PM1 twong duwong véi gia tri: Prsa = Pine X Grsa X ( 1-|pRSA|2 )
4) Thay thé RSA bang OBU sao cho tam pha M. clia OBU cang tring v&i truc xoay
cua ban xoay cang tot. Neu khong biét dwoc téam pha M. cua OBU va khong ¢6 ang
ten nao la kha kién thi tam cua OBU sé dugc chon thay thé. Chinh hwéng truc cua
OBU nhuv dwoc yéu cau.
5) Thiét lap OBU sang ché do do kiém sao cho OBU phat lai tin higéu do TS2 voi tan
s0O s6ng mang phu f.
6) Do gia tri I&n hon cla mirc cdng suat Prax trong hai dai bang twr thiét bj nhan, st
dung gia tri bang théng dai 100 kHz va ghi lai gia tri Pnax cung véi hwéng cua OBU
Mi (i = 0,1,2,3,4) va gia tri cla fs va fr«
7) Lap lai buéc 6 cho gia tri khac cuia tAn s6 séng mang phu fs.
8) Lap lai tr bwdc 3 dén bwdc 7 cho tan sb trung tdm fr, xac dinh cho kénh 4 theo
Bang 6.
9) Trwdng hop OBU loai B thi tiép tuc t&i budc 10, néu khodng thi chuyén sang buéc
11.

10) Lap lai buéc 1 t&i bwdc 8 cho tat ca cac hwong OBU con lai duoc biéu thi bdi
M1, M2, M3, va M4 trong Hinh 2 dé xac dinh tham sé U4a.

11) Thay OBU béng ang ten phu phat TSA dwoc hiéu chuén phan cyc tron bén trai

VGi d0 loi Grsa va hé s phan xa prsa tai dau ndi cla ang ten phl hop véi khoang tan
sO trung tam fry dwoc liét ké trong Bang 6 sao cho tdm pha cua ang ten trung véi tdm
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pha cla ang ten phat OBU. Néu st dung bai do véi 1 ang ten, huéng truc clia TSA
phai hwéng thdng dén tdm pha cla ang ten do phat. Néu sir dung bai do véi 2 &ng
ten, huwédng truc ctia TSA phai hwdng thang dén vi tri trung tdm Meenre clia ang ten do
phat va ang ten do thu.

12) Két ndi dau ra cla TSA théng qua mét balun BLN cé suy hao ATN,,,, cap déng

truc Ferit 1 c6 suy hao ATNcas dén ngudn tin hiéu MSS2 dwoc hiéu chuan. Nguon tin
hiéu nay dwoc dieu chinh dén tan s6 bang v&i tong cla tan so trung tdm fry va tan so
séng mang phu fs dwgc xac dinh tai bwéc 6.

13) Biéu chinh mirc tin hiéu dau ra clia MSS2 cho dén murc dugc xac dinh trén RD
sao cho bang v&i Pmax ghi nhan dwoc & bwdc 6 cho nhom gia tri cla fry, fs va Mi.
Mcrc tin hiéu dau ra Pyss2 nay tw tin hiéu MSS2 sé dugc ghi nhan lai.

14) Céng suét e.i.r.p cia OBU duoc xac dinh béi:

P

EIRP,,, = wiss2 X GrsaX - Prsa |2)

ATN,,,x ATN,,

Trong do: tat ca tham s6 trong cong thirc trén dwoc lién hé xac dinh bang cac tan so
do kiém twong wng.

15) L&p lai tlr bwéc 12 dén bwédc 14 cho cac bo gia tri con lai cha fry, fs va Mi.
3.2.2.1.3. Po dan

Thu tuc do nhw sau:

1) Chuan bi vi tri do dwoc chon tir Phu luc B.

2) Thuc hién do tan sb tin hiéu dau ra ciia MSS1 dén tan sé trung tam fr, dwoc xac
dinh cho kénh 1 (xem Bang 6).
3) Thay may thu ctia OBU bang may do cdng suat PM1.
4) Biéu chinh cong suat clia MSS1 sao cho céng suét do dugc bdi PM1 khop voi
cong suat toi tham khao da dwoc xac dinh trong Bang 7 va dwoc tang 1én bdi do o
cua ang ten thu OBU do nha san xuat khai bao.
5) Thay may do cong suat PM1 bang may thu ctia OBU.
6) Piéu chinh OBU sang ché dé do sao cho OBU phat lai tin hiéu do TS2 bang tan s6
séng mang phu fs.
7) Thyc hién viéc do cong suét tin hiéu trong tirng dai clia hai dai bang bang thiét bi
thu RD, st dung bang théng dai 100 kHz va tinh toan cong suat tin hiéu twong (rng
tai dau noi clia ang ten phat cua OBU, trong do co tinh dén suy hao tin hiéu gira dau
nOi dau ra ctia OBU va dau noi dau vao cua thiét bj thu RD. Xac dinh dwoc gia tri Ion
nhat trong 2 gia tri nay, goi la Prax.
8) Lap lai buéc 7 cho tan s séng mang phu con lai.
9) Lap lai tr bwéc 3 dén budc 8 cho tan sé trung tam fr, dwoc xac dinh cho kénh 4
(xem Bang 6).
10) X&c dinh gia tri e.i.r.p twong ng cho tat ca gia tri cong suat Pmax trong buéc 7,
str dung coéng thirc:

EIRPosu = Pmax X Gosu, 7x (Mi)
Trong do:
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Gosu, 7x (Mi) 1a d6 lgi ang ten phat OBU trong cac hwéng tr MO dén M5 duwoc dé cap
trong Hinh 2.

Trong trwong hop OBU loai A, chi cé hwéng MO la phu hop cho bai do.

3.2.2.2. Sai sb tan sb
3.2.2.2.1. Téng quan
- Phép do nay sé duoc thwe hién béng phép do birc xa ho&c phép do dan.

- Nhirng y&u cau co ban va cac huéng dan cho phép do dwoc mé ta trong Phu Luc
A, Phu luc B.

- M6 ta va gi&i han cua cac tham sb (xem 2.2.2)
3.2.2.2.2. Bo blrc xa

Thu tuc do kiém nhw sau:

1) Chuan bi vj tri do kiém theo huwéng dan & Phu luc B.

2) Bat tin hiéu dau ra don tan ctia MSS1, diéu chinh MSS1 t&i tAn sb trung tam fry
duwoc xac dinh cho kénh 1 (xem Bang 6) va diéu chinh mrc cong suat dau ra cla
MSS1 t&i mirc cdng suét tin hiéu tdi.

3) Thay thé RSA bang OBU sao cho tdm pha Mc clia OBU cang triing véi truc xoay
cla ban xoay cang tét. Néu khéng biét dwoc tdm pha Mc ctia OBU va khoéng cé &ng
ten nao 1a kha kién thi tam ctia OBU sé& dwoc chon thay thé. Huwéng truc ctia OBU sé
hwéng thdng dén tam pha cta &ng ten do kiém.

4) Thiét 1ap d6 phan giai bang théng RBW cia thiét bi thu RD duoc st dung cho viéc
do kiém tan sb dén gia tri < 1 kHz

5) Thiét 1ap OBU sang ché do do kiém vai tin hiéu TS2 va tn sb séng mang phu fs

6) Tam thoi két ndi dau ra cGia ngudn tin hiéu MSS1 voi thlet bi thu va do kiém tan
s6 s6ng mang thuwc té fry acrual CUa tin hiéu dwdng xudng. Két ndi lai dau ra cia ngudn
MSSH1.

7) Dung thiét bi thu dé do tan s6 trung tam thc té clia tin hiéu dwong Ién twong (ng
v&i moét trong 2 dai bién ma thuan tién nhat.

8) Tinh toan do sai lénh tan s6 séng mang phu thuc té:

‘f - f
ObuTx Tx,actual
Af, =

-1
) f

S

va biéu thi két qua dwdi dang phan tram (%). Gia tri nay khéng duoc phép vwot qua
gi¢i han trong 2.2.2

9) Lap lai tr bwéc 6 dén buwdc 8 dbi véi tAn sbé sdng mang phu fs con lai.

3.2.2.2.3. Do dan

Thu tuc do nhw sau

1) Chuan bi vj tri do kiém theo huwéng dan ctia Phu luc B.

2) Do tan sb cua tin hiéu du ra MSS1 dén tan sb trung tam fr, da dwoc xac dinh cho
kénh 1 (xem Bang 6).
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3) Thay may thu ctia OBU b&ng may do cong suat PM1.

4) biéu chinh céng suat dau ra ctia MSS1 sao cho cong suét do duoc bai may do
cbng suat PM1 nam trong dai dong ctia OBU (gi®¢i han cong suat OBU cho loai A: -
17 dBm, loai B: -24 dBm) .

5) Thay may do cong suat PM1 bang may thu ctia OBU.

6) Thjé't lap do phan giai bang thong RBW cla thiét bj thu RD dwoc st dung cho viéc
do kiém tan so den gia tri < 1 kHz.

7) Thiét Iap OBU sang ché dd do vé&i tin hiéu TS2 va tan sé séng mang phu fs
8) Tam thoi két néi dau ra clia ngudn tin hiéu MSS1 véi thiét bj thu va do kiém tan sb

séng mang thuc sw fry actwal CUa tin hiéu dweng xubng. Két néi lai diu ra ctia nguén
MSS1.

9) Diing thiét bi thu dé do tan sb trung tam thuc té clia tin hiéu duwong 1én twong (ng
v&i mot trong 2 dai bién ma thuan tién nhat.
10) Tinh toan d6 sai lénh tan sb séng mang phu thuc té

fopurs = F
Afsz ObuT -

N

Tx,actual
-1

va biéu thi két qua dwdi dang phan tram (%). Gia tri nay khéng dwoc phép vwot qua
gi¢i han trong 2.2.2.

11) L&p lai tlr bwéc 6 dén budc 8 dbi voi tan sd séng mang phu fs con lai.
3.2.2.3 Mat na phd

3.2.2.3.1. Tdng quan

- Phép do nay sé duoc thwe hién béng phép do birc xa hoac phép do dan.

- Nhitng yéu cau co ban va cac huéng dan cho phép do dwoc mé ta trong Phu Luc
A, Phu luc B.

- M6 ta va gi6i han cta cac tham sb (xem 2.2.3).

- VGi phép do nay, cong suét tin hiéu t&i Py s& dwgc diéu chinh sao cho gia tri cong
suat do dwgc trong phép do la cwc dai. Mot gia tri thich hgp clda Pinc la gia tri Pinc scan
dwoc md ta trong 3.2.2.1.

Bang 8 - Cac tan s6 bu va biang thong dai dé do kiém Mat na phé cia OBU

fortset /| -1 +1 15 | #1565 - | +2 | -3 | +3 -3,5 +35 | 4 +4 -6,5 +6,5 -7 |+
MHz 2
RBW 30 kHz 100 Khz 30 kHz 100 kHz

3.2.2.3.2. Bo blrc xa
Tha tuc do nhw sau
1) Chuén bi vi tri do kiém nhw Phu luc B.

2) Bat tin hiéu dau ra don tan ctia MSS1, diéu chinh MSS1 t&i tan sé trung tam fry
dwoc xac dinh cho kénh 1 (xem Bang 6).
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3) Chinh céng suét dau ra cia MSS1 sao cho cong suat Prsa dwoc do béi may do
coéng suat PM1 twong dwong véi gia tri: Prsa = Pine X Grsa X ( 1-|pRSA|2 ).

4) Thay thé RSA bang OBU sao cho tam pha Mc ctia OBU cang trung v&i truc xoay
cla ban xoay cang tét. Néu khéng biét dwoc tdm pha Mc ctia OBU va khoéng cé &ng
ten nao 1a kha kién thi tam ctia OBU sé& dwoc chon thay thé. Huwéng truc ctia OBU sé
hwéng thdng dén tam pha cta &ng ten do kiém.

5) Thiét 1ap RD & ché do CW hay con goi la ché do hoat dong zero span, day la ché
do thiet bi khong quét trén toan bd bang tan.

6) Thiét bi OBU phai dwoc hoat dong vai tan sé séng mang phu fs trong ché d6 do
kiém sao cho thiét bi OBU phat tin hiéu do kiém TS1.

7) Chon 1 trong cac gia tri tan sb fyuser tr Bang 8. Néu gia tri tuyét déi clia tan sb
bang v&i gia tri ctia tAn sb sdng mang phu fs dwoc st dung thwe té, nghia 13 forset =
+1,5 MHz hodc fset = = 2,0 MHz thi gia tri nay khéng hop 1& cho bai do nay. Néu gia
tri foriset = 1 MHZ hod&c forset = 4 MHz thi thue hién tiép budc 8, cac trudng hop con lai
thi thwc hién tiép buéc 13.

8) Thiét 1ap tan sb trung tam f. cta thiét bi thu dén gia tri f. = frx + forset — RBW/2, VOi
gia tri RBW dwoc chon theo Bang 8.

9) Do cong suat tin hiéu P+ tir thiét bi thu va ghi nhan gia tri nay cting véi tan sb trung
tam fry va tan s bu fugset €O li€N quan.

10) Thiét lap tAn sbé f. ca thiét bj nhan dén gia tri fo = frx + fofset + RBW/2, VGi gid tri
RBW dwogc chon theo Bang 8.

11) Po cong suét tin hiéu Py tir thiét bi thu va ghi lai gia tri nay cung voi gia tri tan s6
trung tadm frg va tan so bu fosset.

12) Xac dinh cdng suét tin hiéu téng Py bang cong thirc Pyt = P4 + Py, va biéu thi gia
tri nay dudi dang dBm theo cong thirc Pitaem = 10xIg(Pit/Po). Ghi nhan gia tri nay
cung v&i tan so trung tadm frx va tan so bu fogset €O li€n quan. Sau doé, thwe hién tiép
buwéc 19.

13) Thiét |ap tan sbé trung tam f. cta thiét bj thu dén gia tri ban dau f; = frx + fofrset —
2RBW, véi gia tri RBW dwgc chon theo Bang 8 va dat gia trii = 1

14) Po cong suat tin higu P; tiv thiét bi thu va ghi lai gia tri nay cting voi tan so trung

15) Tang gia tri,bé dém I&n 1 don vi va thuc hién theo bwédc 16, khi gia tri bd dém
bang 6 thi chuyén sang buwéc 18.

16) Tang tan s6 trung tam f; cla thiét bi thu bang cach thay déi RBW, do cong suét
tin hiéu P; tlr thiét bi thu r6i ghi lai gia tri nay cung véi gia tri tan so trung tam fry va
tan sb bu fofset VAo két quéa do kiém.

17) Lap lai buwéec 15 va 16.

18) Xac dinh cong suat tin hiéu tong Py, bang cong thirc Piot = Py + P2 + P3 + Py + Ps
va biéu thi gia tri nay dwdi dang dBm theo cong thirc Protaem = 10 X Ig(Piot/Po). Ghi
nhan gia tri nay cung v&i tan so trung tadm fry va tan so bu fogset.

19) Lap lai tlr bwdc 7 t6i bwdc 19 cho toan bd cac gia tri tAn sb forset trong Bang 8.
20) Lap lai tv buéc 7 t¢i budc 19 cho tan sé séng mang phu fs con lai.
21) Lap lai bwéc 1 dén bwéc 20 dbi vai tan sb trung tam fr, clia kénh 4 theo Bang 6
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22) V&i bo gia tri cu thé cta frx va fofser, VOI cac tan s6 song mang phu fs khac nhau,
gia tri cyc dai cla cong suat Py sé dwoc ghi nhan lai va dwgc sir dung cho viéc
danh gia tiép theo sau.

23) Thay OBU bang LHCP dwoc hiéu chuan TSA c¢6 d6 loi G,, va hé sb phan xa
Prs, tai dau nbi ctia LHCP phu hop vé&i cac tan sb trung tam fry trong Bang 6 sao cho
tam pha cua LHCP trung v&i tam pha cua éng ten phat OBU. Néu st dung bai do v&i
1 @ng ten, hwong truc cua TSA phai hudng thang dén tam pha cla ang ten do phat.
Néu str dung bai do v&i 2 ang ten, hwéng truc ctia TSA phai hwédng thang dén vi tri
trung tdm Mcentre CUa ang ten do phat va ang ten do thu.

24) Két ndi dau ra clia TSA thong qua mét balun BLN c6 suy hao ATN,,, , cap déng
truc Ferit 1 c6 suy hao ATNcas dén ngudn tin hiéu MSS2 dwoc hiéu chuén.

25) Chinh tan sé tin hiéu dau ra cia MSS2 dén gia tri f. = frx + forrset, VO gid tri frx xac
dinh trong 3.1.3 va fosset Xac dinh theo Bang 8.

26) Xoay tron dng ten TSA 360° cho dén khi mirc t6i da dwoc phat hién bdi thiét bi
thu.

27) Biéu chinh mirc tin hiéu dau ra Pyssz clia MSS2 cho dén khi mirc dwec ghi nhan
thdng qua thiét bi thu bang dung véi gia tri Pt dwoc xac dinh trong budc 22 véi cung
bd gia tri frx va fosset. Gid tri Pyss2 nay dwoc ghi nhan cung véi gia tri tan so trung tam
fo va foffset-

28) Lap lai tr budc 25 dén budc 27 cho tat ca bd gia tri frx va forrset CON lai.

29) Mat na ph6 wng voi bd gia tri frx va fofrset, dUQC biéu thi nhw 13 e.i.r.p cia OBU sé
duwoc tinh bang cong thurc:

EIRP.. = Pussr X GropaX (I=[ prgp |2)
M ATN, X ATN,

3.2.2.3.2. Po dan
Thu tuc do nhw sau:
1) Chuén bi vj tri do kiém nhw Phu luc B

2) Piéu chinh tan sb cla tin hiéu ddu ra MSS1 t6i gia tri tan sb trung tam fr, dwoc
xac dinh cho kénh 1 (xem Bang 2).

3) Thay may thu ctia OBU b&ng may do cong suat PM1.

4) biéu chinh cong suét clia MSS1 sao cho cong suat do dugc bai may do cong suat
PM1 kh&p véi cdng suat tin hiéu téi da dwoc x’éc dinh trong 3.2.2.3 va dwoc tang lén
b&i do loi cua ang ten thu OBU do nha san xuat khai bao.

5) Thay may do cong suat PM1 bang may thu ctia OBU.

6) Thiét Iap RD & ché d6 CW hay con goi la ché d hoat dong zero span, day la ché
do thiét bi khong quét trén toan b bang tan.

7) Thiét bi OBU phai dwoc hoat dong voi tan s6 séng mang phu fs trong ché do do
kiem sao cho thiét bi OBU phat tin hiéu do kiém TS1

8) Chon 1 trong cac gia tri tan sb fuset t Bang 8. Néu gia trj tuyét dbi cua tan sb

bang vé&i gia tri cla tan sb séng mang phu fs dwoc dung thuc té, nghia la fofrset = £1,5
MHz hodc fofrset = + 2,0 MHz thi gia tri khdng hop 1& cho bai do nay. Néu gia tri fofset =
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+1 MHz hoe}c fortset = ¥4 MHz thi thwc hién tiép bwéc 9, cac trwong hgp con lai thi
thwc hién tiep budc 14.

9) Thiét Iap tan sb trung tam f, cha thiét bi thu dén gia trj f, = fry + foiset — RBW/2, V&
gia tri RBW dwgc chon theo Bang 8.

10) Do cong suat tin hiéu Py tir thiét b thu, co tinh dén cac suy hao gilva két ndi dau
ra cua OBU va két nOi dau vao cua thiét bj thu, ghi nhan gia tri nay cing voi tan so
trung tadm fr« va tan so bu fogset.

11) Thiét 1ap tan sb trung tam f, cha thiét bj thu dén gia tri f. = frx + forset + RBW/2, VO
gia tri RBW dwoc chon theo Bang 8.

12) Do cong suat tin hiéu P, tir thiét bi thu, cb tinh dén cac suy hao gilra két ndi dau
ra ctia OBU va két noi dau vao cua thiét bi thu va ghi lai gia tri nay cung v&i gia tri tan
sO trung tam fry va tan so bu fofset.

13) Xéac dinh cong suét tin hiéu tdng Py, bang cong thirc Pyt = P4 + P, va biéu thi gia
tri nay dwdi dang dBm theo cong thirc Protgem = 10 X Ig(Ptot/Po). Ghi nhan gia tri nay
cuing véi tan sb trung tam fry va tan sb bu fogser. Thwrc hién tiép bwée 20.

14) Thiét |ap tan sbé trung tam f. cta thiét bj thu dén gia tri ban dau f; = frx + forset —
2RBW, véi gia tri RBW dwgc chon theo Bang 8 va dat gia trii = 1

15) o cong suat tin higu P; tir thiét bi thu va ghi lai gia tri nay cung voi tan so trung

16) Tang gia tri,bé dém I&n 1 don vi va thuc hién theo bwédc 17, khi gia tri bd dém
bang 6 thi chuyén sang buwéc 19.

17) Tang tan s6 trung tam f; cla thiét bi thu bang cach thay déi RBW, do céng suéat
tin hiéu P; tlr thiét bi thu r6i ghi lai gia tri nay cung véi gia tri tan so trung tam fry va
tan sb bu fofset VAo két qua do kiém.

18) Lap lai bwdc 16 va 17.

19) Xac dinh cong suat tin hiéu tong Py bang cong thirc Piot = Py + P2 + P3 + Py + Ps
va biéu thi gia tri nay dwdi dang dBm theo cong thirc Protaem = 10 X Ig(Piot/Po). Ghi
nhan gia tri nay cung v&i tan so trung tadm fry va tan so bu fogset.

20) Lap lai tr budc 8 t&i budc 19 cho toan b gia tri tan s foset trong Bang 8.
21) Lap lai tv buéc 8 t¢i budc 20 cho tan sé séng mang phu fs con lai.
22) Lap lai bwéc 1 dén bwdc 21 dbi véi tan sb trung tam fr, clia kénh 4 theo Bang 6

23) V&i bo gia tri cu thé cla fry va fofrset, VOI cac tan s6 song mang phu fs khac nhau,
gia tri cuc,dai cua cbng suat Pyt sé dwoc ghi nhan lai va duwgc s dung cho viéc
danh gia tiép theo sau.

24) Tinh toan coéng suét tin hiéu Prsy gan voi mbi tan so fry Va fofser tr cac gia tri
cong suat twong trng P, €6 tinh dén cac suy hao trong két ndi gitka thiét bi thu va
dau noi ang ten phat cia OBU. Ghi lai tat ca cac gia tri Prsw cung v&i cac tan so fry
va forrset VA0 két qua do kiém.

25) Mat na phé ng vOi bd gia tri fri va fofrset, dUQC biéu thi nhw 13 e.i.r.p cia OBU sé&
dwoc tinh bang cong thurc:

EIRPtsm = Prsm X Gosu,7x

3.2.2.4. Phat xa khéng mong mubn ctia may phat
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3.2.2.4.1. Tébng quan

- Phép do nay chi duwoc thuc hién trong diéu kién do kiém binh thwdng.

- Phép do sé duwoc thyc hién trong phong cam (phong khéng phan xa) hoac trong
khéng gian do mé. Viéc mé phéng dwoc mé ta trong Hinh 3 va Hinh 4.

- Phép do birc xa sé& dwoc thic hién va do kiém trong tat ca cac bang tan s duoc
mo ta trong Bang 2 (rng v&i trang thai “hoat dong” cia OBU va ngoai bang tan loai
trov.

- Nhirng yéu ciu co ban va huéng dan cho bai do dwoc mé ta trong Phu luc A, Phu
luc B.

- M6 ta va gi6i han cta cac tham sb (xem 2.2.4).

- VGi phép do nay, cong suét tin hiéu t&i Py s& dwgc diéu chinh sao cho gia tri cong
suat do dwgc trong phép do la cwe dai. Mot gia tri thich hgp clda Pinc la gia tri Pinc scan
dwoc md ta trong 3.2.2.1.

A B& hap thu

/

w3 chén nhidu

Bad hap thu
Bé& hap thu

Gi§ di khing din d@ign

Ed hap thu

Hinh 3 - B6 tri do kiém phat xa khong mong muén cua OBU (hinh chiéu canh)

/ \  Bitu kign khing gian
/ x/ \ do v& trudrmg ving 2
N e

MS51
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Hinh 4 - Bé tri do kiém phat xa khéng mong muén ctia OBU (hinh chiéu bang)

3.2.2.4.2. Po blrc xa

Tham chiéu theo Hinh 3 va Hinh 4, phép do déng thoi cac phat xa gia va phat xa
ngoai bang duwoc blrc xa b&i ang ten phat OBU sé theo thu tuc nhw sau:

1) Ang ten do phat va ang ten OBU dwoc hiéu chuan theo phan cuc tron bén trai sé
duoc bd tri & khodng cach cb dinh 1,0 m theo hwéng ¢ dinh théng qua mét gia d&
dwoc dat mot ban xoay. Tam pha Mc cliia ang ten OBU nam trén truc cta ban xoay.
Néu khéng biét dwoc tAm pha Mc clia OBU va khéng cé &ng ten nao la kha kién thi
tam cGa OBU sé& duwoc chon thay thé. Hwéng truc ciia OBU sé hwéng thadng dén tam
pha clia ang ten do thu trong trwéng hop ban xoay nam trong vi tri géc ban dau MTO
nhw Hinh 4. Ang ten do phéat phai (ng véi bang tan sb trung tam fr, dwoc liét ké
trong Bang 6.

2) Ang ten do thu RTA duwoc hiéu chuan phan cuc ding sé dwoc danh riéng cho
bang tan sb thuc t& dwoc do kiém. Cac bang tan sd khac sé& duwoc do kiém theo
Bang 6. Ang ten do thu RTA sé& dwoc bd tri thdng dirng. Khodng cach tr RTA dén
truc clia ban xoay dam béo cho ban xoay quay di 360°. Do cao clia tdm pha cua
RTA va ang ten OBU so v&i mét dat sé 1a nhw nhau.

3) Khoang céch gilra bat cr thanh phan nao ctia TTA va ang ten OBU lan lwot voi
tran nha, nén nha hay twong phai toi thiéu 1a 0,5 m.

4) Mbi ang ten trong viéc thiét 1ap nay phai ludbn d&m bao & trong viing xa ctia bat c
ang ten khac.

5) Khoang cach gilva bat ctr phan nao cta RTA va tran nha, nén nha hodc tuwong
phai dam bao it nhat la mét nira cla chieu dai buwdc séng sé dugc do.

6) RTA dwoc ndi voi dau vao cla thiét bi thu dwoc hiéu chuan, nghia la may phan
tich pho hay b thu dg sff,dung cgélp‘d(“)ng truc ferit dwoc hiéu chuan. Thiét bi thu sé
dwoc hiéu chuan téi tan sbé thuc té can do.

7) Thay OBU bang TSA sao cho cac tdm pha va hwéng truc ctia OBU lan lwot trung
v&i nhau. Hwéng truc ctia TSA sé hwéng thdng dén tam pha ctia RTA. TSA sé duoc
két ndi v&i ngudn tin hiéu MSS2 théng qua cap dong truc ferit dwoc hiéu chuan. Sy
phan cwc ciia TSA phai khép véi sy phan cuc cua RTA.

8) V@i tht ca cac tan sb trong cac bang dwoc chi dinh trong Bang 2 (rng voi trang thai
“hoat ddng” cua OBU va bang tan loai trr, diéu chinh céng suat dau ra ctia nguén tin
hiéu MSS2 sao cho céng suat e.i.r.p clia TSA bang véi gidi han cho cac phat xa gia
va phat xa ngoai bang duwoc néu trong Bang 2. Ghi nhan lai gia tri cdng suat nhu mot
ham cla tan sb, dwoc tinh theo gia tri Watt do dwoc tai thiét bi thu. Gia tri nay dwoc
st dung vé sau nhw mdrc gidi han.

10) TTA dwoc ndi t¢i ngudn tin hiéu MSS1 dwoc hiéu chuén théng qua cap déng
truc ferit cing dwoc hiéu chuén.

11) Bat tin hiéu dau ra don tan cia MSS1, diéu chinh MSS1 t&i tan sb trung tam fry
dwoc xac dinh cho kénh 1 (xem Bang 6).

12) Ang ten phu RSA phan cwc tron bén trai véi do loi Grsa s& hop véi bang tan sb
trung tdm fr, duoc liét ké trong Bang 6. Thay TSA bang ang ten phu RSA phan cuc
tron bén trai sao cho cac tdm pha va hwéng truc cia OBU Ian lwot trung véi nhau.
DAu ra clia RSA duoc két nbi truc tiép véi cadm bién cdng suat ctia may do cdng suét
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PM1 dwoc hiéu chuan téi tan s6 cla tin hiéu don tan. Diéu chinh cong suét dau ra
cla MSS1 sao cho cong suat Prsa do dwoc tir may do cong suat PM1 twong duong:
Prsa = Pinc X Grsa X ( 1-|prsal?)
Trong 4do:

Pinc: CONg suét tin hiéu t¢i dwoc thu bdi &ng ten thu dang huéng ly twéng

Prsa: hé sb phan xa tai diu ndi ciia RSA
13) Lap lai bwéc 1, thay RSA bang OBU
14) Lwa chon bang tan sb du tién theo Bang 2 dé do kiém
15) Thiét Iap OBU sang ché d6 do va&i tin hiéu do TS1 va tan sb séng mang phu f,
16) Di chuyén ban xoay dén vj tri géc ban ddu MTO theo nhw Hinh 4.

17) Bd phan giai bang théng cla thiét bi thu dwoc st dung dé do cong suét tin hiéu
phai dwoc thiét 1ap bang véi bang théng may do dwoc néu trong Bang 2. Po phd
cong suét Py, nhan dwoc tw thiét bi thu RD, v&i Py lan lwot [a Py va Py twong g
véi RTA duoc phan cuc doc va phan cwc ngang. Ghi nhan gia tri nay dé phuc vu
viéc xtr ly tiép trong bwéc 23. Lap lai bwéc 17 cho tat ca cac vi tri MT1, MT2, MT3
cla ban xoay theo nhw Hinh 4.

18) Lap lai buéc 16 va 17 dbi vdi tAn sb séng mang phu fs con lai.
19) L&p lai bwdc tir 15 dén 18 cho tan sb fr, dwoc xac dinh cho kénh 4 theo Bang 6.

20) Lap lai cac bwdc tir 14 dén 19 cho tat ca bang tan s6 dwoc dé cap trong Bang 2
trng v&i ché dé “hoat dong” ctia OBU va bang loai triv.

21) Xoay RTA sao cho RTA dwoc phén cyc doc ma khdng thay ddi vi tri cla tam pha
va hwéng truc.

22) L&p lai ttr buwéc 14 dén buwéc 20.

23) Tinh toan cong §uét Pspurious = Py + Pn va so sanh v&i mire gigi han trong buwdc 9
doi v&i bat ky tan s6 nao. Néu gia tri Pspurious Vo't qua mure gidi han trén thi phép do
thét bai.

3.2.2.5 Phat xa gia phan thu
3.2.2.5.1. Tdéng quat

- Phép do nay chi dwgc thyc hién trong diéu kién do kiém binh thuwdng. Phép do dan
la khéng thé thwe hién.

- Phép do birc xa s& dugc thic hién trong trong tat ca bang tan s6 dwoc mo ta trong
Bang 2 (rng v&i “trang thai chd” cia OBU va & ngoai bang tan loai trir.

- Phép do dworc thye hién trong phong cam (phong khdng phan xa) hoac trong khéng
gian do mé. Viéc mbé phéng dwgc mo ta trong Hinh 3 va Hinh 4.

- Nhi*ng yéu cau co ban va huéng dan cho bai do dwoc mé ta trong Phu luc A, Phu
luc B.

- Mb ta va giéi han cla cac tham sb (xem 2.2.5).

3.2.2.5.2. Bo blrc xa

Tham chiéu dén Hinh 3 va Hinh 4, thi tuc do kiém cac phat xa gia va phat xa ngoai
bang theo 3.2.2.4 ap dung mét s6 dieu chinh nhuw sau:
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1) Phép do sé khong dung TTA va MSS1. Vi vay, sé khéng st dung cac phép do lién
quan dén tan so trung tam fry

2) Phép do sé khoéng str dung RSA

3) OBU sé khong bao gi’ phat. Vi vay, sé khong st dung phép do lién quan dén tan
s0 song mang phu f

4) OBU sé khoéng bao gio & ché dd nghi.
5) Cac gidi han va bang théng dai c6 thé chap nhan dwoc dé cap trong Bang 2 ap
dung cho “trang thai chd” khéng phai cho “trang thai hoat dong”.
4. QUY PINH VE QUAN LY
Cac thiét b truyén dan di liéu toc do trung binh bang tan 5,8 GHz thuéc pham vi
dieu chinh tai muc 1.1 phai tuan thd quy dinh tai Quy chuan nay.
5. TRACH NHIEM CUA TO CHU’C, CA NHAN

Cac tb chtre, ca nhan lién quan co trach nhiém thyc hién chirng nhan hop quy va
cong bo hop quy thiét bi truyén dan di liéu toc do trung binh dai tan 5,8 GHz va chiu
sy kiém tra clia co’ quan quan ly nha nwéc theo cac quy dinh hién hanh.

6. TO CHU’C THUC HIEN
6.1. Cuc~Vién thdng va cac S& Thong tin va Truy‘én thong cé trach nhiém t6 chire
hwéng dan, trién khai quan ly cac thiét bj truyeén dan di liéu toc do trung binh dai tan
5,8 GHz theo Quy chuan nay.
6.2. Trong trwdng hop cac quy dinh néu tai Quy chuan nay c6 sw thay dbi, bo sung
hoac dwoc thay thé thi thyc hién theo quy dinh tai van ban méi./.
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PHU LUC A
(Quy dinh)
Phép do dan

A.1. B6 tri dau néi mét ang ten

Cach thirc bd tri phép do dugc st dung trong treong hgp mét dau ndi ang ten tai
thiét bi can do.

MSS1
or
SME1

FCCA EUT

RD a)
MSS M55
off
o CD—~)+] o o Dot
RD
f ‘—(FCC»“\ b) RD FCCA c)

Hinh A.1 - Mé hinh do kiém v&i mét dau néi ang ten
a) do kiém céac théng sb ctia EUT
b) diéu chinh céng suat dau vao EUT
c) cac phép do st dung ang ten thay thé

A.2. Bé tri hai dau néi dng ten

Cach thirc bo tri phép do dwoc st dung trong tredng hop hai dau ndi ang ten tai
thiét bi can do

MSS1
g
SMS 1
a) EUT
RO Fc:c:A
MSS
M,_SS ——l{Fc:c:A 1 4@—-
s off
b) PM c) r».qgs
% ==
L RO FCCA

Hinh A.2 - M hinh do kiém vé&i hai dau néi ang ten
a) do kiém céac théng sb ctia EUT
b) diéu chinh céng suéat dau vao EUT
c) cac phép do st dung ang ten thay thé
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A.3. Nhirng yéu cau ve vi tri do kiem

Céc phép do dan dwoc thwe hién tai dau ndi ang ten cua thiét bi can do.
A.4. Chun bi vi tri do

A.4.1. Tin hiéu don tan

Néu viéc bd tri do kiém véi mot dau ndi dng ten duwoc s dung thi thiét 1ap bai do
theo Hinh A.1 va chuén bj vj tri do nhw sau:

- Ngudn MSS1 da hiéu chuén duoc két ndi véi dau noi ang ten clia thiét bi do théng
qua bd chuyén cap déng truc c6 3 dau ndi da hiéu chuan

- Thiét bi thu dwoc két ndi véi dau ndi ang ten cua thiét b do thong qua dau noi thir
ba cta bd chuyén cap déng truc da dwoc hiéu chuan.

Néu viéc bd tri do kiém véi mot dau ndi dng ten duwoc s dung thi thiét 1ap bai do
theo Hinh A.2 va chuén bj vi tri do nhw sau:

- Ngudén MSS1 da hiéu chuan dwoc két ndi véi dau ndi ang ten thu cla thiét bi can
do.

- Thiét bi thu dwoc két ndi véi dau ndi ang ten phét cha thiét bi can do.

A.4.2. Tin hiéu dwoc diéu ché

Néu viéc bd tri do kiém vé&i mot dau ndi dng ten dwoc s dung thi thiét 1ap bai do
theo Hinh A.1 va chuén bj vj tri do nhw sau:

- Ngudn SMS1 da hiéu chuan dwoc két néi véi dau ndi ang ten clia thiét bi can do
thédng qua bd chuyén cap ddng truc cé 3 dau nébi.

- Thiét bj thu, c6 thé 1a may thu cia RSU hodc bé thu do, dwoc két néi véi dau noi
ang ten cua thiét bi can do thong qua dau noi tht ba cua bd chuyén cap déng truc da
dwoc hiéu chuan.

Néu viéc bd tri do kiém voi mé hinh 2 dau ndi ang ten duoc s dung thi thiét 1ap bai
do theo Hinh A.2 va chuan bi vi tri do nhw sau:

- Nguén SMS1 da hiéu chuan dwoc két ndi véi dau ndi ang ten thu cda thiét bi can
do.

- Thiét bi thu, c6 thé 1a may thu clia RSU hoac bd thu do, dwoc két ndi voi dau ndi
ang ten phat cuta thiét bi can do.
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PHU LUC B
(Quy dinh)
Phép do blrc xa

B.1. Bai do str dung mét ang ten

Hinh B.1 rp(“) ta ‘m(“) hinh do st dung mét ang ten do kiém TA cho viéc thu phat tin
hiéu ttr thiét bi can do.

Hinh B.1: M6 hinh do str dung mét ang ten do
a) Do kiém cac théng sbé ctia EUT

b) Diéu chinh céng suét tin hiéu téi dén EUT
¢) Qua trinh do st dung &ng ten thay thé

y Puong birc xa cyc dai cua
F_u:;s L A 2 dng ten hlfdng Vao tam
pha ctia nhau
r EQT
Ang ten do kidm (TA) Truong dién tir ving xa trong
ro |k a) ' khong gian tu do
a
[ >
\ Pudng buc xa cuc dai cua
MSS1)| 2 ang ten hudng vao tim
hodgc || pha ctia nhau
SMS1)| RSA
) . PR U
ro |l Ang ten do kiém (ray Truong dién tir ving xa trong
khong gian tir do
off ||
1 Puong bire xa cuc dai cua
MSS || 2 ang ten hudng vao tam
1 I pha ctia nhau
off boloi G.,
{Fceal 4|:< ‘I({‘
Ang ten do kiémTa) Truong dién tir ving xa trong
RD c) khong gian tir do
d
|

Hinh B.1 - M6 hinh do kiém v&i mot ang ten do
a) Do kiém cac théng sbé ctia EUT
b) Diéu chinh céng suét tin hiéu t&i dén EUT
¢) Qua trinh do st dung &ng ten thay thé

B.2. Bai do str dung hai ang ten

Hinh B.2 m6 t& mé hinh do s dung hai &ng ten do kiém bao gom TTA va RTA cho
viéc do kiém tin hiéu tr EUT.

Hinh B.2: M6 hinh do st* dung hai ang ten do.
a) Do kiém céac thong sb cua EUT
b) DBiéu chinh céng suét tin hiéu t&i dén EUT
c) Qua trinh do st dung &ng ten thay thé
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Truong dién tir vung xa trong

M5SS1 « .
foai FCCA ?7 ‘T‘l\i khong gian tu do
SMS1 :,‘ i
TTA D"E,;;)m |
€ xa cr
(7
a] r;- EUT u!l'. T
Duong birc xaQ&dal
c dab
- N\ ,
RD FCCA g W i
RTA d
Truong dién tir ving xa trong
khong gian tu do
MSS ;
1 st e ) p
— { : L
TTA b, e
l’dhg brs RSA
U’CX
-
h] fr P SRRl
Dudng birc xa cuc dal J}) e
c da DO 1015y,
|\ e 1
RD |
il S ),
RTA g
MES Truong dién tir vung xa trong
5 khong gian tu do
il B R /A
TTA ] Byg, Ts A
ffﬂ Xa Cue d‘ x
. : - - al Bk
Puong birc xa cuc da11\k e dad - o

o %2
M D0 10iGrss
r
F@ﬂ—d@,

Hinh B.2 - M6 hinh do kiém v@i hai ang ten do

a) Do kiém cac théng so cia EUT

b) Dieu chinh cong suat tin hiéu toi dén EUT

¢) Qua trinh do st dung ang ten thay thé
B.3. Cac yéu cau do kiém
B.3.1.Khoang cach do
Trong khéng gian do mé& hay trong phdong cam (phong khéng phan xa) khoang cach
do d trong Hinh B.1 va Hinh B.2 phai dam bao cac ang ten & ca hai phia trén duong
truyén vo tuyen phai nam ¢ triedng dién tir vang xa cta ang ten con lai. Khoang cach
d nay phai théa man ba dieu kién sau:

2.(Doa + Do gur)?

d> 7 )

d>5. (DO,TA + DO,EUT) vad>221
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Vi Doa, Dogur va 2 1a duwong kinh I6n nhat cda ang ten do kiém, ang ten EUT va
bwéc séng cla tin hiéu vo tuyéen.
Khoang cach d la khoang cach dwoc do gilra:

Tam khau d6 clia ang ten do kiém TA trong trd'ng hop 1a ang ten loa hogc diém tiép
noi trong trwd'ng hop TA la cac ang ten loai khac va

Biém tiép ndi clia ang ten EUT néu vi tri ca ang ten EUT xac dinh dwoc hoac tam
cua EUT néu vi tri ang ten khdng xac dinh duorc.
B.3.2. Truyén séng trong khéng gian tw do

Trong khong gian do m& hay trong phong cam (phong khéng phan xa), duwong truyén
vo tuyén tir ang ten phat dén ang ten thu yéu ciu phai cé mot khoang khong gian
trbng xung quanh dwéng truyén trung tdm hay con goi la dwdng truyén truc tiép qua
khong gian tw do.

Viing Fresnel thir nhat e —————
- o5 - ﬂ\ . .
= % - Tia phan xa % B,
a
“ L
_________ Ao e R )
. - 1.
Tia truc tiép =i /
Ang ten /
Tiéu diém do kiém il

e ——

Khong dén dién

G i iz

Hinh B.3 - Vung Fresnel thir nhat véi dwéng truyén vé tuyén trwe tiép va phan
xa

Vung trbng nay phai nam trong ving Fresnel. Nhw trong Hinh B.3, ving Fresnel thir

nhat chtra dwng tat ca cac dwong truyén vo tuyen tlr ang ten phat dén ang ten thu

gom séng phan xa v&i chiéu dai truyén deq + dez va song tryc tiep véi chieu dai

truyén d va hai khoang cach nay khéng dwgc cach nhau qua mét nira lAn budc

séng A hay néi cach khac la khdng dwoc ngwoc pha 180°

do+d.,—d<Al2

B.4. Ang ten do kiém thay thé

Ang ten do kiém dung dé phat hién cac birc xa t EUT hoéc phat tin hiéu dén EUT.
Ang ten thay thé cung v&i may tao tin hiéu dwoc sir dung dé thay thé EUT va ang
ten cia EUT trong cac phép do thay the.

Ang ten thay thé dung dé& do kiém co thé 1a mét trong céac loai: LHCP, LP ho&c XP
tuy theo yéu cau trong thi tuc do kiém cac tham sé twong rng clia EUT. Cac ang ten
do tht phan cwc chéo yéu cau XPD>25 dB trong bang tan do. Ang ten thay thé dung
dé do kiém tét nhat la st dung ang ten dinh hwéng.

Néu c6 sy khong dong bé gitka ang ten thay thé dung dé do kiém va cap ndi can
phai thém vao mét mach dong b hay con goi la balun gitra dau ra ang ten va dau
vao cap noi.
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Suy hao phan xa & dau cudi ctia ang ten thay thé diing dé do kiém khong duoc vuot
qua 15 dB trong bang tan do kiém.

Khi tin hiéu do & trong bang tan 1én dén 1 GHz, ang ten thay thé dung dé do kiém
phai:

- Lw&ng cuc nlra budc séng, cdng hwdng & bang tan do, hodc

- Lw&ng cuwe ngan, dwoc hiéu chuan luwéng cuc nira bwdc séng, hodc

- Ang ten hinh non kép.

Khi do tan sb tr 1 GHz dén 4 GHz:

- Lwéng cwc nira bwdc song, hoac
- Ang ten hinh nén kép, hoac
- C6 thé str dung birc xa ang ten loa.

Khi do tin hiéu & bang tan trén 4 GHz chi sir dung &ng ten loa

Loai &ng ten thay thé dung dé do kiém phai dwoc dwa vao trong két qua do kiém.
B.5. bo OBU

B.5.1. Tin hiéu don tan

Néu sir dung qua trinh do kiém v&i mét &ng ten do, mé hinh do ap dung nhw Hinh
B.1 va th tw thwe hién nhw sau:

1) LHCP dung dé hiéu chudn &ng ten do (TA, TTA: tuyén phat, RTA: tuyén thu) phai
twong (rng véi bang tan s trung tam fr, theo nhw Bang 6. LHCP phai dwoc gan trén
mot cot thang dung trong phong cam (phong khéng phan xa). Khoang cach tir bat ky
bd phan nao cla TA va tran, san, twdng tdi thiu la 0,5m. Chiéu cao cta tam pha so
v&i san cta TA va CA phai bang nhau. CA & mét trong hai &ng ten clia OBU (EUT)
hay RSA. Pudng birc xa cuc dai ctia TTA phai hwéng dén tam pha cia CA.

2) TA két ndi thdng qua CC c6 ba két cudi (ba cdng) dén MSS1 hiéu chudn bang cap
FCCA hiéu chuan. Cdng con lai ciia bd xoay vong phai dwoc két ndi bang cap FCCA
hiéu chudn dén dau vao ctia RD da hiéu chuén, do la cac may phan tich phé hoac
may do thu. Viéc hiéu chuan dwoc thyc hién & cac tan sé tin hiéu don tAn. Can luu y
dén sw qua tai khi dwa tin hiéu dén dau vao RD.

3) LHCP dung dé hiéu chudn RSA c6 dd Ggrsa phai twong &ng vé&i cac tan sb trung
tam fr, nhw trong Bang 6. LHCP phai dwoc gén trén mét cot thang dirng trong ving
lang & dau con lai cta phong cadm (phong khéng phan xa). Cét nay phai dwoc dat
trén mot ban xoay cho phép xoay tam pha cia RSA xung quanh truc dirng. Khoang
cach gitra bat ky bd phan nao ctia RSA dén tran, san, twong tdi thiéu 1a 0,5 m. Ngoai
ra khodng cach d gitra TTA va RSA phai ddm bao hai ang ten nay nam trong ving
trwdng dién tlr xa ctia nhau theo B.3.1. Budng bilrc xa cwc dai cia RSA phai hudng
dén tam pha cta TA. Dau ra ctia RSA phai dwoc két ndi truc tiép dén cam bién cong
suéat ciia may do cdng suit PM1 da dwoc hiéu chun tai tin hiéu don tan can do.

Néu str dung qua trinh do kiém véi hai &ng ten do, mé hinh do ap dung nhw Hinh B.2
va th ty thwe hién nhu sau:

1) LHCP dung dé hiéu chudn RSA va RTA phai twong (rng v&i cac tan sé trung tam
frx nhw trong 3.1.3. LHCP phai dwgc dat trong phong cam (phong khéng phan xa)
trén mot cdt dirng. Hai ang ten co thé dich chuyén dwoc theo chiéu ngang hoac theo
chiéu doc. Ang ten TTA va RTA phan cuc doc sé duoc di chuyen theo chiéu doc con
ang ten TTA va RTA phan cwc ngang sé di chuyén theo chiéu ngang. TAm pha cla
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TTA duwoc dat & vij tri so v&i tdm pha ciia RTA ra mdt khoang dgispiace VO Suy hao
ghép gilra hai ang ten I&n hon 30 dB. D6 khéng dam bao do phai tuan tha theo nhw
Bang 5. Suy hao ghép thuc sy va khoang cach dgispiace gitba TTA va RTA phai dwoc
dwa vao trong két qua do kiém. Goi vi tri gitra hai tdm pha la Mcenter. Khodng céach tov
bat ki phan nao ctia TTA va RTA v&i tran, san, twong téi thiéu phai dat 0,5m. Chiéu
cao cla Mcenterva tdm pha clia CA so vé&i san phai bang nhau. CA |a mét trong cac
ang ten cia OBU hoac RSU. Bwong blrc xa cwc dai cia TTA va RTA phai hwéng
dén tam pha ctia CA.

2) TTA phai dwoc két ndi dén MSS1 da hiéu chuan bang cap FCCA hiéu chuan.

3) RTA két ndi dén dau vao ctia RD da duoc hiéu chuan, do 1a cac may phan tich
ph(“? hoejc méy‘do th‘u qua cép,FCCA da dwoc hiéu chuan. RI? ph‘éi dwoc hiéu chuan
¢ tan so don tan. Can lwu y dén sw qua tai khi dwa tin hiéu den dau vao RD.

4) LHCP dung dé& hiéu chudn RSA c6 dd loi Grsa phai twong &ng véi cac tan sb
trung tdm fr, nhw trong 3.1.3. LHCP phai dwoc gan trén moét cot thdng dirng trong
vung lang & dau con lai ctia phong cadm (phong kh(“)ng phan xa). Cot nay phai dwoc
dat trén mot ban xoay cho phép xoay tdm pha cia RSA xung quanh tryc dirng, RSA
phai dwoc dat ¢ chinh gitra tran va san. Buong birc xa cwc dai phai ndi tlr tam RSA
dén tam pha TTA va tdm pha RTA. Khoang cach gilra bat ky bdé phan nao ciia RSA
dén tran, san, twdng téi thiéu la 0,5m. Ngoai ra khoang cach tir RSA dén TTA ciing
nhw tir RSA dén RTA phai ddm bao dé cac ang ten nam trong trwéng dién tlr vung
xa clia ang ten con lai nhu yéu cau trong B.1.3. Khodng céach d gitra CA va vi tri
Meentre dUQC thay thé bang goc Aaisplace gitka TTA va RTA

dd[splace
Q jipiace = 2-arctan d

0
str dung ang ten thay thé phan cuc ngang

adisplace

0
str dung ang ten thay thé phan cuc doc

adisplace

DP4u ra cia RSA duwoc két nbi trwc tiép dén cdm bién cong suét clia may do cong
suat PM1 da dwoc hiéu chuan tai tan so cua cac tin hiéu don tan st dung do kiém.

B.5.2. Tin hiéu diéu ché

Néu str dung qué trinh do kiém véi mét ang ten do, mé hinh do ap dung nhw Hinh
B.1 va th tw thwee hién nhw sau:

1) LHCP dung dé hiéu chuan &ng ten do (TA, TTA: tuyén phat, RTA: tuyén thu) phai
twong (rng v&i bang tan so trung tam fry theo nhw Bang 6. LHCP phai dwoc gan trén
mot cot thang dwng trong phong cam (phong khong phan xa). Khoang cach tir bét ky
bd phan ndo clia TA va tran, san, twdng téi thiéu 1a 0,5 m. Chiéu cao cla tam pha so
véi san cla TA va CA phai bang nhau. CA 1a mét trong hai ang ten ctia OBU (EUT)
hay RSA. Buwdng birc xa cwe dai ciia TTA phai hwdng dén tam pha cta CA.

2) TA phai két néi théng qua CC c6 ba két cudi (ba cdng) dén MSS1 da hiéu chuan
bang cap FCCA hiéu chudn. Céng con lai ctia bd xoay vong phai dwoc két ndi théng
qua FCCA hiéu chuan dén dau vao cia RD da hiéu chuan, do la may thu ctia RSU
hodc may do thu. Viéc hiéu chuan dwoc thye hién & cac tAn s cla tin hiéu diéu ché.
Can lwu y dén sw qua tai khi dwa tin hiéu dén dau vao RD.

3) LHCP dung dé hiéu chuan RSA c6 do loi Grsa phai twong (ng véi cac tan sb
trung tdm frx nhw trong Bang 6. LHCP phai dwoc gan trén mét cdt thang dirng trong
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vung lang & dau con lai ctia phong cam (phong khc“mg phan xa). Cot nay phai dwoc
dat trén mét ban xoay cho phép xoay tdm pha cia RSA xung quanh truc ding.
Khoadng céach gilra bat ky bd phan nao cia RSA dén tran, san, twong toi thleu la
0,5m. Ngoai ra khoang cach d gitra TTA va RSA phai ddm bdo hai &ng ten nay nam
trong vung trwdng dién tlr xa cta nhau theo nhw trong B.1.3. Bwong blrc xa cyc dai
cta RSA phai hwéng dén tam pha cia TA. Dau ra ctia RSA phai duoc két nbi truc
tiép dén cadm bién cong suét ciia may do cong suat PM1 da dwoc hiéu chuan tai tin
hiéu don tan can do.

Néu s dung qua trinh do kiém v&i hai dng ten do, mé hinh do ap dung nhw Hinh B.2
va th& tv thwe hién nhuw sau:

1) LHCP dung dé hiéu chuan RSA va RTA phai twong trng véi cac tn sbé trung tam
frx nhw trong 3.1.3. LHCP phai dwoc dat trong phong cam (phong khdng phan xa)
trén moét cot dirng. Hai &ng ten co thé dich chuyén duoc theo chiéu ngang hoac theo
chiéu doc. Ang ten TTA va RTA phan cuc doc sé duoc di chuyén theo chiéu doc con
ang ten TTA va RTA phan cwc ngang sé di chuyén theo chiéu ngang. Tam pha cla
TTA dwoc dat & vi tri so v&i tdm pha cia RTA mét khodng dgispiace V&I suy hao ghép
gitra hai ang ten I&n hon 30 dB. B khéng dam bao do phai tuan tha theo nhw Bang
5. Suy hao ghep thwe sy va khodng cach dispiace gitka TTA va RTA phai dwgc dwa
vao trong két qua do kiém. Goi vi tri gitva hai tam pha la Mcentre. Khoang cach tir bét
ki phan nao ctia TTA va RTA véi tran, san, twong téi thiéu phai dat 0,5m. Chiéu cao
clia Mcentre VA tAm pha clia CA so v&i san phai bang nhau. CA |1a mét trong cac ang
ten ctia OBU hodc RSU. Buwdng birc xa cuc dai ciia TTA va RTA phai hwéng dén
tdm pha cua CA.

2) TTA phai dwoc két nbéi dén MSS1 da hiéu chuan bang cap FCCA hiéu chuan

3) RTA két nbi dén dau vao cia RD da dwoc hiéu chuan, do |a may thu cia RSU
hoac may do thu qua cap FCCA da duwoc hiéu chuan. RD phai dwgc hiéu chuan &
tan so6 tin hiéu dieéu ché. Can lwu y dén sy qua tai khi dwa tin hiéu dén dau vao RD.

4) LHCP dung dé hiéu chuidn RSA c6 dé lgi Grsa phai twong ing véi cac tan sb
trung tdm fr, nhw trong 3.1.3. LHCP phai dwoc gén trén mot cot thdng dirng trong
vung l&ng & dau con lai ctia phong cam (phong khéng phan xa). Cot nay phai dwoc
dat trén mot ban xoay cho phép xoay tdm pha clia RSA xung quanh tryc dirng, RSA
phai dwgc dat & chinh gilra tran va san. Puwong blirc xa cwe dai phai ndi tir tm RSA
dén tam pha TTA va tdm pha RTA. Khoang cach gitra bat ky bd phan nao ctia RSA
dén tran, san, twong téi thidu la 0,5m. Ngoai ra khoang cach tir RSA dén TTA ciing
nhw tr RSA dén RTA phai dam bao dé cac ang ten nam trong trwéng dién tlr ving
xa clia &ng ten con lai nhw yéu cau & trong B.1.3. Khoang céach d gitra CA va vi tri
Meentre dUrQ'c thay thé bang goc Qgispiace gitka TTA va RTA

ddisplace
A yipiace = 2-arctan d

0
st dung ang ten thay thé phan cuwc ngang

adisplace

<6° £
Liiplace < 6 st dung ang ten thay thé phan cwc doc

Déau ra cla RSA duwoc két nbi truc tiép dén cam bién coéng suét clia may do coéng
suat PM1 da dwoc hiéu chuan tai tAn s cla céc tin hiéu don tan st dung do kiém.
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B.6. Do RSU
B.6.1. Thi tuc do cac théng sé phat

Hinh B.4: mé hinh do cac théng s6 phat gom: EIRP cuc dai, sai s6 tan s6, TSM, phat
xa gia va phat xa ngoai bang, phat xa gia phan thu.

Truong dién tir viing xa trong
khong gian tir do i
Gar [ RTA

| = AN A\ . A
REU I H.FCCAI. > i ;1 . U Duo‘ngbl'rcxa /I ' HFCCAL =
| NI ol ,Jx'
o RS, [Do loi G,
Ang ten phat { |
(RTxA) | d I

Hinh B.4 - M6 hinh do théng sé phat RSU

1) LHCP RTxA duwgc dat trén truc doc & ving Iang trong phong cam (phong khong
phan xa). Khodng cach gitra cac thanh phan cia RTxA va tran, san, twéng téi thiéu
la 0,5 m.

2) Ang ten RTA phai twong (rng v&i cac tn sb trung tam fr, nhw & trong 3.1.3. Ang
ten phai dwoc dat trén moét truc dat & phia cudi clia phong cdm (phong khéng phan
xa). Khoadng céach gira cac thanh phan ctiia RTA dén tran, san, twong tbi thiéu la
0,5m. RTA sé& la LHCP néu khéng cé quy dinh nao khéac trong tha tuc do.

3) Khoang cach d gilra RTxA va RTA phai dam bao dé hai ang ten nam trong truong
dién tr vung xa cda nhau nhw yéu cau ¢ trong B.1.3.

4) Cac tam pha ciia RTxA va RTA phai c6 cung dd cao so v&i san.

5) Budng bire xa cuc dai cua RTA phai hwdng dén tam pha cia RTxA. Buéng bic
xa cuwc dai cia RtxA phai hwéng dén tdm pha cua RTA.

6) Két ndi may phat ctia RSU véi RTxA théng qua FCCA.
7) Két n6i RTA dén RD théng qua FCCA.
B.6.2. Thu tuc do cac thong sé thu

Hinh B.5 va B.6 1a m6 hinh do cac thong s6 thu nhw: kha nang chiu dwng qua diéu
ché, kha nang chiu dwng phiéy dong kénh, khoéa kénh va chon kénh. Hinh B.5 Ia mé
hinh do RSU st dung 2 két noi ang ten thu phat riéng biét.

Trong trwong hop RSU chi co6 mét éng ten thu phat chung, CC dwoc str dung dé
chia dau noi ang ten thanh hai dau noi thu phat riéng l1é nhw trong Hinh B.6.
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Truong dién tir vung xa trong
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Hinh B.5 - Mé hinh do cac théng sé thu cua RSU str dung 2 dng ten phan cwc
ngang

Truong dién tir vung xa trong
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Hinh B.6 - M6 hinh do cac thong sé thu RSU sir dung CC dé két néi 2 dng ten
phan cwc ngang

1) RTxA duwgc dat trén tryc doc & vung Iang trong phong cam (phong khong phan
xa). Khoang céach gira cac thanh phan cia RTxA va tran, san, twong téi thiéu la
0,5 m.

2) RRxA dwoc dat trén truc doc & vung lang trong phong cam (phong khong phan
xa). Khodng céach gitra cac thanh phan cla RRxA va tran, san, twong tbi thiéu la
0,5 m.

3) Tam pha cia RTxA dwoc dat & vi tri so voi tam pha cia RRxA mét khoang cach
ddisplace- Pi€m trung tdm dwong noi gilra hai tdm pha nay la Mcentre.

4) Di chuyén ca hai theo chiéu doc hoac chiéu ngang dé ti s6 ghép cua hai ang ten I3
cwc tiéu. Khoang cach daisplace dw@'c chon sao cho suy hao ghép gitra hai ang ten
khéng duoc vuwot qua 30 dB.
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5) OBU phai dwoc dat trén mot truc doc & phia con lai cua phong cam (phong khéng
phan xa), dwdng blrc xa cwe dai phai hwédng thang dén Mcentre.

6) Chiéu cao cua tam pha so vGi san cua ang ten RTxA, ang ten RRxA va ang ten
OBU phai bang nhau.

7) Budng birc xa cwe dai ciia RTxA huwéng dén tam pha cta ang ten OBU.
8) Pudng blrc xa cwec dai cila RRxA huwéng dén tdm pha ciia ang ten OBU.

9) Ang ten ciia OBU phai dwgc dat trong trwdng dién tir ving xa clia RTxA va RRxA
theo nhuw trong B.1.3.

10) Két n6i may phat ciia RSU dén RTxA thong qua bd suy hao diéu chinh dugc AT1
bang cap FCCA.

11) Két n6i RRxA dén may thu clia RSU bang b két hop cb 4 két cudi, bo cach ly va
suy hao dieu chinh dwgc AT2 c6 suy hao ATNarz bang cap FCCA.

12) Két ndi véi MSS1 bang cap FCCA dén mét trong cac cdng con lai cia bo két
hop.

7
X

13) Két ndi véi MSS2 bang cap FCCA dén mét trong cac cdng con lai cia bo két
hop.
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