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$é: 5% /2015/TT-BTTTT Ha N6i, ngay & thang 4 ndm 2015

THONG TU

Ban hanh “Quy chuén k§ thujt qudc gia v& thiét bi truyén din dit liéu
tdc dd trung binh dai tin 5,8 GHz ng dung trong linh vye giao thong vén tai”

Cén it Lugt Tiéu chudn va Quy chudn k thudt ngay 29 thdﬁg 6 ndam 20006,
Céin cir Ludt Vién thong ngay 23 thang 11 ndm 2009,

Can cie Nghi dinh so 127/2007/ND-CP ngay 01 thing 8 ndm 2007 cua
Chinh phu quy dinh chi tiét va huong ddn thi hanh mot so diéu cia Ludt Tiéu
chudn va Quy chudn ky thudt;

Céin cir Nghi dinh sé 132/2013/NP-CP ngay 16 thang 10 ndm 2013 cua
Chinh phu quy dinh chitc nang, nhiém vy, quyén han vé co cdu té chirc cia Bj
Théng tin va Truyén théng;

Theo dé nghi cria Vu truomg Vu Khoa hoc va Céng nghé,

B¢ trucng By Thong tin va T ruyen théng ban hanh Thong tw quy dinh Quy
chudn kj thudt quoc gia vé thiét bi truyén dén dir liéu téc db trung binh ddi tan
5.8 GHz ung dung trong linh vuc giao théng vdn tdi.

) Piéu 1. Ban hanh kem theo Théng tu nay Quy chuin k¥ thuat quéc gia vé
thiét bi truyén din dit liéu tdc d6 trung binh dai tan 5,8 GHz ing dung trong linh
vuc giao théng van tai (QCVN 99:2015/BTTTT).

Didu 2. Théng tu ndy c6 hidu lyc thi hanh ké tirngy 01 thang 7 ndm 2016.

Piéu 3. Chanh Vin phong, Vu truong Vu Khoa hoc va Cong nghé, Thu
trudng cac co quan, don. vi thuc B Thoéng tin va Truyén thong, Giam dbe S&
Théng tin va Truyén théng cac tinh, thanh pho truc thudéc Trung uong va céc td
chitc, ¢4 nhan ¢6 lién quan chiu trach nhiém thi hanh Théng tu nay./. A8,

Noi nhdn: BOQ TRUONG
- Céc Bo, co quan ngang B§, co quan thude Chinh phi; )

- UBND va S& TTTT céc tinh, thanh phé trye thuge TW;
- Cuc Kiém tra van ban (BS Tu phap);
- Céng bao, Cdng TTDT Chinh pha;
- B TTTT: B trudng va cac Thi trudng;
Cac co quan, don vi thude Bo;
Cbhng théng tin dién tir BS;
-Luu: VT, KHCN.
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L&i noi dau

QCVN 99:2015/BTTTT duwogec xdy dwng trén co s ETSI EN
300 674-1 v1.2.1 (2004-08) clia Vién Tiéu chudn vién théng
chau Au.

QCVN 99:2015/BTTTT do Cuc Vién théng bién soan, Vu
Khoa hoc va Cong nghé thAm dinh va trinh duyét, B Thong tin
va Truyén théng ban hanh kém theo Théng tw 7 /2015/TT-
BTTTT ngay thang AL nam 2015




QUY CHUAN KY THUAT QUOC GIA
VE THIET Bl TRUYEN DAN D{F LIEU TOGC DO TRUNG BINH DAI TAN
5,8 GHz PNG DUNG TRONG LINH VIFC GIAO THONG VAN TAI

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

1. QUY BINH 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 dd
trung binh hoat déng trong dai tan 5,8 GHz sir dung trong giao théng duwdng bé:

- C6 két ndi d4u ra vo tuyén va &ng ten rdi hodc c6 a@ng ten tich hop;

- Diing cho truyén di liéu ky thuét sb;

- Téc d6 di¥ lieu hwéng 1én d&n 250 kbit/s va hwdng xudng dén 500 kbit/s;

- Hoat déng & cac tan s6 vo tuyén trong dai tir 5,725 GHz dén 5,875 GHz.

Quy chudn nay ap dung chung cho cac thiét bi d4t & vj tri ¢ dinh (RSU) va thiét bj
dat trén mdt phwong tién giao théng (OBU) c6 may thu phat va b phat dap.

1.2. Bbi twong ap dung

Quy chuan nay ap dung dbi v&i céc t6 chlrc, ca nhan Viét Nam va nwéc ngoai co
hoat déng san xuat kinh doanh cac thiét bj truyén dan dir liéu téc @6 trung binh hoat
déng trong dai tan 5,8 GHz trén Ianh thd 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 ftransport and ftraffic telematics (RTTT).
Dedicated short - range communication. Profiles for RTTT applications”.

1.4. Giai thich tir nglr

1.4.1. Hwéng truc (bore sight)

Hwéng blrc xa cwc dai cla dng ten dinh hwéng.

CHU THICH: Néu hiréng truc khéng xac dinh rd rang thi hwréng truc dwoc xac dinh bdi nha san xuét

1.4.2. Tén sé séng mang (carrier frequency)

Tan sb séng mang la tan sé fr, ma may phat ciia RSU dwoc thiét 1ap dé truyén tai.
CHU THICH: Trong DSRC tan sé song mang & tan sb trung tdm clia mot kénh, xem Bang 6.

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

Tin hiéu hai méa tan sb danh dinh fr. c6 thé thay déi trong khoang xac dinh béi dung
sai tan so.
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1.4.4. Béng tén loai trir (exclusion band)

Bang tan vo tuyén trong d6 khang thic hién cac phép do.
1.4.5. Ang ten tich hop (Integral antenna)

Ang ten, c6 hodc khéng cod dau két néi, dwoc thiét ké nhw la mét phén khéng thé
thiéu cla thiét bj

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

Ché dd nghi ctia OBU la mét ché d6 tiy chon cho cac OBUs chay bang pin cho phép
tiét kiém nang lwong pin. Trong ché d6 nay, cac OBU chi c6 thé phat hién sy hién
dién cda mét tin hiéu du’o’ng xubng DSRC trong didu kién dwoc xac dinh, CENELEC
EN 12253 (2003), s& dan dén danh thtre, tirc I& moét qua trinh chuyén dbi sang ché
dé cho.

1.4.7. Ché dd ché& ciia OBU (OBU stand-by mode)

Ché dé cho’ clia OBU 3 ché db, trong d6 OBU cé kha ndng nhan duwoc tin hiéu
duwéng xuéng DSRC.Trong ché do nay OBU khéng bao gi® dwoc phat tin hiéu.

1.4.8. Tan s6 hoat déng (operating frequency)

Tén sb danh dinh ma thiét bi lam viéc, con dwge goi la tan s6 trung tam. Mot thiét bi
c6 thé lam viéc & nhiéu tan sé.

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

Phat xa trén mét hay nhiéu tAn sé ndm ngay ngoai d6 réng bang tan can thiét do két
qua cla qua trinh diéu ché nhwng khéng bao gdm phat xa gia.

1.4.10. Phan cwc (polarization):

PAu cla vecto dién trwdng trong mét mat phing vudng goc véi hwéng truyén.
Vi du v& phan cwe: phan cye ngang, phan cwe doc va phan cuc tron (bén trai hoac
bén phai).

1.4.11. Thiét bi xach tay (portable equipment)

Thiét bj mang theo ngwoi hoac gan trén xe

CHU THICH: Mot thiét bi x&ch  tay thong thu'crng sé bao gom m6t mé-dun duy nhét, nhwng cé thé bao gém mét sé
m&-gun két ndi v&i nhau. Ngubn ciia thiét bj st dung pin gan kém.

1.4.12. Nha cung cép (provider)

Nha san xuét hodc nguédi chiu trach nhiém cho viéc cung clp cac thiét bi trén thi
trrdng

1.4.13. Cac phép do birc xa (radiated measurements)
Cac phép do lién quan t&i tredng blre xa.
1.4.14. Phat xa gia (spurious emission)

Phat xa trén mot hay nhiéu tdn s6 ndm ngoai db réng bang tan can thiét va mirc cac
phat xa nay c6 thé bj suy gnam nhwng khéng &nh hwéng dén suw truyén dan twong
wng clia thong tin. Phat xa gia bao gom cac phat xa hai, cac phat xa ky sinh, cac san
pham _Xuyén didu ché va cac san phdm qua trinh chuyén dbi tan sé, nhu’ng khéng
bao gdm phat xa ngoai bang.

1.4.15. Thiét bi RSU (road side unit)
Thiét bi str dung & mét vi tri cb dinh (tram ¢6 dinh).
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1.4.16. Thiét bi thu phat OBU (transceiver OBU)

Thiét bji dwoc dat ¢b dinh trén mét phwong tién giao théng phat tin higéu tra 1o lai mét

tin hiéu do tim.

1.4.17. B6 phat -dép (transponder)
La mét bd phan cua thiét bi OBU ma khéng tw phat & dai tan s6 5,8 GHz.

1.5. Ky hiéu
ATNar2
ATNsin
ATNcas
D
displace
drs
dr2
Do eut
EIRPrsm
Af rsu
Afy
fe
f obuTx
fuss1
foffset
fs
frx
frxactual
fu
fur, fuz
G
Geoit
GoBu,Rx
Gosu,1x
Grsa
Gra
Grsa

GRrsu Tx
k
m

D6 suy giam cua AT2

Do suy giam clia BLN

D6 suy giam clia cap déng truc hiéu chuan 1

Khoang cach giira tdm pha clia ang ten phat va ang ten thu
Dich chuy&n ngang clia tam pha &ng ten TTA va RTA
Khoang cach tir ang ten phat Gén Fresnel ellipse thir nhat
Khoang cach tir Fresnel ellipse thi nhat @én ang ten thu
Chiéu tuyén tinh I&n nhét ctia &ng ten can do

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

Sai sb tan sb clia RSU

Sai sb tan s6 séng mang phu

Tan sé trung tam cla thiét bj thu

Tan sé trung tam thuc t& bién dwéi va bién trén cha kénh hwéng 1én
Tan sé cia MSS1

Tan sé bu

Tén sé séng mang phu danh dinh cia OBU

Tan sb séng mang danh dinh cla RSU

Tan s trung tam thwe té clia séng mang hwéng xudng
TAn sé trung tam danh dinh cha tin hiéu khdng mong muén
Céc tan sb trung tam cia tin hiéu khéng mong muén

D Igi chuyén doi

D6 loi sira sai

D& lgi OBU cua ang ten thu

Bé loi OBU cla &ng ten phat

B lgi &ng ten thu thay thé

Do loi ang ten do kiém

D6 loi ang ten phat thay thé

P loi &ng ten phat cia RSU

Hé sé md rong (hé sb hoi tu)

Chi s6 diéu ché
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Peow
PD11a

Pritp

P inc

P inc,scan
P inc,dBm

Pircp
Pmax

Pmod
Prans1

FPrms2

Poburx

Ppol
Py

P
Pen1
Pret

P ref,dBm
P reTx
Prsa
Prrcp
P ssb
Psens
P spurious
P tot. dBm
Prsm
Py

=

P
Tew

Tmod

Vmax. Vmin

Cong suét tin hiéu séng lién tuc
Gi¢i han cong suat dé truyén tin (gidi han trén)
Gidi han céng suat dé truyén tin (gi¢i han duéi)

Cong suét tin hiéu téi dugc thu béi 8ng ten thu dang huéng ly
twréng

Céng sudt tin hiéu toi dat dwoc tir qua trinh quét

Cong suat Py, v&i don vi dBm

Cong suét tin hiéu cla séng dwec phan cuc tron bén trai
Céng suét tin hiéu cyc dai

Céng suét tin hiéu dwoc didu ché

Céng suét tin hiéu d4u ra cta MMS1

Cong suét tin hidu dau ra cia MMS2

Cang suét tin hiéu t&i dén OBU, tham chiéu dng ten thu ding huéng
ly tréng

Cong suét tin hiéu séng c6 phan cuc twong (ing

Céng suat tin hiéu séng trong phan cwe doc

Céng suét tin hiéu séng trong phén cwe ngang

Céng suéat tin hiéu dugc do béi may do céng suét 1

Céng suét tin hiéu tham khao dwec tinh theo Watt

Céng suét tin hiéu tham khdo dwoc tinh theo dBm

Céng suét tin hiéu phat lai

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

Céng suét tin hiéu cla séng dwoc phan cuc tron bén phai
Céng suét tin hiéu don bién

Dd nhay céng suéat clia may thu

C6éng suat phat xa gia cta tin hiéu

Téng cac céng suét tin hiéu, tinh bang dBm

Mat na phd cha may phat -

Cong suét tin hiéu khéng mong muén

Céng suét tin hiéu mong muédn

Cong suét tin hiéu tham chiéu tai 1 mW twong Gng 0 dBm
Chu ky tin hi¢u séng lién tuc

Chu ky tin hiéu didu ché

Bién dé I1&n nhat cla tin hiéu didu ché trong thiét bj RSU dé tao ra
bit1,0

Goc nghiéng clia ang ten do kiém
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Udisplace

A
PRrsA

Prsa
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Géc dich chuyén giba TTA va RTA

Buée séng

hé sb phan xa tai dau ndi dng ten thu thay thé

hé sé phan xa tai du ndi ang ten phat thay thé

1.6. Chir viét tat

AT1
AT2
BLN
CA
CC
Cw
DC
DSRC
e.irp

EUT
FCCA
FCCA1
1ISM
LHCP
LOS
LP

Mc

MCEMEI‘

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

B6 suy hao 1

Bo suy hao 2

Thiét bi lam can bang
Ang ten twong (ng

B6 chia tin hiéu

Séng lién tue

Dong dién 1 chiéu
Truyén théng cw ly ngén

Cong suét birc xa déng huwéng
twong duong

Thiét bi can do

Cap déng truc Ferit

Cap ddng truc Ferit 1

Céng nghiép, khoa hoc, y té
Phan cure trdn bén trai

Hwéng nhin thdng truc tiép
Phan cuc tuyén tinh

Vi tri cla tam pha ang ten OBU

Diém trung tam gira cac tédm
pha clia TTA va RTA
Ngudn tin hiéu don tan 1
Ngudn tin hiéu don tan 2
Khéng ap dung

Thiét bi OBU

M6t phan triéu

Bang théng phan giai

Thiét bj thu

Tan sb vo tuyén

Ang ten thu cla 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 [sotropically Radiated Power
also called EIRP, eirp, E.I.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
Monaochromatic Signal Source 2
Not applicable

On Board Unit

Parts per mitlion (10°)
Resolution BandWidth
Receiving Device

Radio Frequency

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

RTA Ang ten thu do kiém Receiving Test Antenna

RTTT Thong tin giac thong va van tai Road Transport and Traffic Telematics
duwong bd

RTxA Ang ten phét cha thiét bi RSU  RSU Transmitting Antenna

Rx May thu Receiver

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

SSB Bon 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 thir 2 Test Signal 2

TSA Ang ten phat thay thé Transmitting Substitution Antenna

TSM Mat na phd Transmitter Spectrum Mask

TTA Ang ten phat do kiém Transmitting Test Antenna

Tx May phat Transmitter

VSWR  Tisé song ding dién ap Voltage Standing Wave Ratio

XPD Bé tach loc phan cye chéo Cross-Polar Discrimination

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

twong duong don bién Ion  sight)
nhét (hwéng truc)
U4b Cong suéat bire xa dang hwdng  Maximum single side band e.i.r.p. (35°%)
twong duong don bién I&n
nhét (35°)

2. QUY DINH KY THUAT

2.1. Cac yéu cau ky thuat déi véi thiét bi RSU
2.1.1. Céng suét birc xa ding hwéng twong dwong cwe dai
2.1.1.1. Binh nghta

Cong suat birc xa dang hwréng tuong duwong cuwc dai la cong suét blrc xa dang
hwéng twong dwong & hwdng cd birc xa I&n nhat clia &ng ten khoi RSU.

2.1.1.2. Pheong phap do
S{r dung cac phép do kiém mo ta trong 3.2.1.1.
2.1.1.3. Gi¢i han

Céng suat birc xa dang huéng tuwong dwong cue dai khéng dwoc vuet qua gia tri
2 W.

2.1.2. Sai sb tin sé
2.1.2.1. Binh nghia

10
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Sai s6 tAn s6 clia may phat 1& sy chénh léch gitra tan sb séng mang chwa diéu ché
do dworc va tan s6 danh dinh clia may phat.
2.1.2.2. Phuong phéap do
Str dung cac phép do kiém mo ta trong 3.2.1.2.
2.1.2.3. Gi&i han
Sai s6 tAn s6 khong dwoc virot qua 5 ppm.
2.1.3. Mit na phé
2.1.3.1. Binh nghia

Mzt na phd cla may phat RSU 1a cang suét birc xa dang hudng trong duwong cuc
dai dwoc phat bédi RSU trong béng tan quy dinh.

2.1.3.2. Phuong phap do

St dung cac phép do kiém mé ta trong 3.2.1.3.

2.1.3.3. Gigi han

Mat na phd clia may phat RSU khéng duwec vrot qua cac gia tri trong Bang 1
Bang 1 - Cac gi&i han mit na phé cia may phat RSU

Khéng . '
dieu ché Diéu ché
: . . £ X . . . Bang thong
Vi tri Tan so T?t 14 ca LopA Lop B Lop C twong
cac lop (xem (xem (xem dwong
chu chud chu
thich) thich) thich)
Péng kénh | f5, + 1,0 MHz -27 dBm N.A N.A N.A 62,5 kHz

Péng kénh | fr, 1,5 MHz -27dBm | -7dBm | -17dBm| -27dBm | 500 kHz
Déng kénh | fry £ 2,0 MHz 27 dBm | -27dBm! -27 dBm | -27 dBm | 500 kHz

Kénh lan fet 3,0 MHz
can frxt 3.5 MHz
f1x + 6,5 MHz
fryt 7,0 MHz

47 dBm | -30 dBm | -37 dBm | -47 dBm | 500 kHz

Kénhlan |frot 4,0 MHz
¢an % 60 M | 479dBm | -30dBm | -37dBm | 47 dBm | 625 kHz

CHY THICH: Lop A, I¢p B va Lép € dwoc dinh nghia trong CENELEC EN 12253 (2003).

2.1.4. Phat xa khéng mong muédn ctia may phat
2.1.4.1. Binh nghia

Phat xa khéng mong muédn cla may phat 1a phat xa tai cac thn sé khac véi tan sb
séng mang.

2.1.4.2. Phuong phap do
St dung cac phép do kiém mé 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 vuot qua cac gia tri trong
Bang 2 & ché do hoat ddng.

Biang 2 - Gi&i han phat xa khéng mong muén cua ma

/ phat

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

Ché do Bing tin Gi®i han Bing Loai phat xa
(EIRP) théng 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 ngoai
thich 1) ) bang

174 MHz den 230 MHz

470 MHz dén 862 MHz

Cac tan sb khac -36 dBm 100 kHz

>30 MHzva £ 1 GHz

Cactan sé > 1 GHz va| -30dBm 1 MHz

< 26 GHz bén ngoai

bang tan loai trr (xem

cht thich 3)
Che Cac tan sé khac >30| -57 dBm 100 kHz | Phat xa gia
(xem chi MHz va < 1 GHz
thich 2) Cac tan sé » 1 GHz va -47 dBm 1 MHz

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

CHU THICH 2: Chi ap dung cho may thu.

QHU THICH 3: Béing tn loai trir di véi may phat mé rong tir fry - 12,5 MHz toi fr, + 12,5 MHz, trong d6 fi 12
tAn s trung tam cla RSU tinh theo don vi GHz.

2.1.5. Phat xa gia may thu
2.1.5.1. Binh nghia
Phat xa gid may thu la cac phat xa & bat ky tAn s6 nao do ang ten va thiét bi blrc xa

ra.

2.1.5.2. Phwong phap do
St dung céc phép do kiém mé ta trong 3.2.1.5.
2.1.5.3. Gi&i han
Phat xa gia may thu khéng duoc virot qua cac gia trj trong Bang 2 & ché dd cho.
2.2. Cac yéu cau ky thuat ddi véi thiét bi OBU
2.2.1. Cong suét birc xa dang hwéng twong dwong cuc dai
2.2.1.1. Binh nghia

Coéng suét birc xa dang hwéng twong duwong don bién ciec dai cta khdi OBU 1a cong
suat blrc xa dang hwéng trong dwong cia OBU trén maét dai bién.

2.2.1.2. Phuwong phap do

12
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S& dung cac phép do kiém mé ta frong 3.2.2.1.
2.2.1.3. Gi¢i han

Coéng suat birc xa dang huéng twong dwong cuc dai khéng duwec veret qua cac gia
tri trong Bang 3.

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

OBU loai A OBU Loai B
Tham sé (xem chu thich 1) {xem ch thich 1)
U4b Uda U4b Uda
Huwéng 35° Huwéng truc 35° Hwéng truc
{xem chu thich 2) {(xem chu thich 2)
Gia tri Khoéng &p dung -21 dBm -17 dBm -14 dBm
CHU THICH 1: Loai A va loai B dwoc dinh nghia trong CENELEC EN 13372_(2003).
CHU THICH 2: Huwéng 35° bidu thj géc mé @ cha hinh nén déi xtng quanh hwréng truc.

2.2.2. Sai s6 tin sé

2.2.2.1. Dinh nghta .
Sai s6 tAn s séng mang phu Af, cla thiét bi OBU la ty so:

Afs _ |f0buTx _ff'l‘x,actual _1

]

Trong dé:

- fopuTx: tAN 86 trung tam thwc té& clia bién dudi va bién trén kénh truyén hwrong I&n
cua OBU;

- fresctual: tAN 86 trung tam thwe té cla séng mang hwéng xudng;
- f;: tAn sb séng mang phuy danh dinh.

2.2.2.2. Phuwong phap do

Str dung cac phép do kiém mé ta trong 3.2.2.2.

2.2.2.3. Gi¢i han

Gié4 trj tuyét ddi cla Afs khéng virgt qua gia tri 0,1 %

2.2.3. Mét na phé

2.2.3.1. Dinh nghta

Mét na phé clia may phat OBU Ia cong suét birc xa dang huéng twong dwong cye
dai dwoc phat b&i OBU trong bang tan quy dinh.

2.2.3.2. Phwong phap do
St dung cac phép do kiém mé ta trong 3.2.2.3.
2.2.3.3. Gi&i han
Mat na phd clia may phat OBU khéng dwgc virot qua céc gia tri trong Bang 4
Bang 4 - Cac gi&i han mét na phé cia may phat OBU
13
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Tan sb frung tam fixt 1 MHz va frx 1,5 MHz, f1, £ 2 MHz, f1, + 3 MHz,
frxt 4 MHz fre £ 3,5 MHz, fri = 6,5 MHz, va fiy + 7
MHz
{xem chd thich)
Bang thong 62,5 kHz 500 kHz
Gi&i han ' OBU loai A: -39 dBm
OBU loai B: -35 dBm

CHU THICH: Phép do khng dugc thire hign tai tAn s s6ng mang phu thwdng dang, vi dy: 1,5 MHz hodc 2 MHz.

2.2.4. Phat xa khéng mong muén ctGa may phat
2.2.4.1. Binh nghia

Phat xa khdng mong mudn clia may phat la phat xa tai cac tan sb khac voi thn sé
séng mang.

2.2.4.2. Phwong phap do
Str dung cac phép do kiém mé ta trong 3.2.2 4.
2.2.4.3. Gi&i han

Phat xa khéng mong mudn cla may phat khéng duoc vuot qua cac gia tri trong
Bang 2 & ché dd hoat déng.

2.2.5 Phat xa gia may thu
2.2.5.1. Binh nghta

Phét xa gid may thu |a cac phat xa & bét ky tan s6 nao do ang ten va thiét bj blre xa
ra.

2.2.5.2. Phuong phap do

St dung cac phép do kiém mé ta trong 3.2.2.5.

2.2.5.3. Gigi han

Phat xa gid may thu khéng dwoc vwrot qua cac gia tri trong Bang 2 & ché dé cho.

3. PHUONG PHAP PO

3.1. Cac yéu ciu do kiém

3.1.1, Biéu kién do kiém binh thwéng

Nhiét 46 va d6 am trong do kiém phai phl hop trong cac diéu kién sau:
Nhiét d&: + 15 °C dén + 35 °C

D6 &m: 20 % dén 75 %

3.1.2. Bd khdéng dam bao do

- D6 khong dam bao do dbi véi méi tham sé do khong dwoc Vet qua cac gia trj cho
trong Bang 5 dé dam bao la cac két qua do van trong gi&i han chuan chdp nhan
duwoc.
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Bang 5 - P khong dam bao do

Tham sé D& khéng dam bao do

Cong suat RF (dan) +4dB
Tan sb RF, twong dbi +1x 107
Phat xa birc xa clia may phat, hop 1& dén 40 GHz +6dB
Cong suéat kénh ké +5dB
Bé nhay +5dB
Phép do hai tin hiéu va phép do ba tin hiéu +4 dB
Phép do hai tin hiéu va phép do ba tin hiéu str dung +6 dB
trwéng blrc xa

Phat xa birc xa ctia may thu, hop & dén 40 GHz +6 dB
Nhiét d6 +1°C
Do am twong dbi + 5%

- bbi v&i cac phwong phap do kiém phl hep v&i quy chuén nay, cac gia tri d6 khéng
dam bao do duwoc tinh theo cac phwong phap mé ta trong ETSI TR 100 028 (V1.4.1 -
all parts) tfwong tbng véi d6 tin cay 95%.

3.1.3. Tén s6 séng mang

Quy chudn nay ap dung cho cac thiét bj RSU hoat dong trong mét sé hoac tat ca cac
kénh dworc liét ké chi tiét trong Bang 6.

Bang 6 - Cac bing tin sbé va cac tan sé trung tdm fr, dwgc phép cho DSRC

Cic bing tin sb hoat déng va tin s6 trung tam fry
Kénh 1 5,795 GHz - 5,800 GHz, frx = 5,7975 GH=z
Kénh 2 5,800 GHz - 5,805 GHz, frx = 5,8025 GHz
Kénh 3 5,805 GHz - 5,810 GHz, fix = 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. Cong suét birc xa dang hwdng trong dwong cyc dai
3.2.1.1.1. Téng quét

Qua trinh do ¢6 thé thire hién & ché dd do blrc xa hodc ché dd do dan.
Cac yéu ciu co ban va huédng dan do nhw trong Phu luc A, Phu luc B.
Cac théng sé mo ta va gi&i han (xem 2.1.1).

Cén biét trvéc cac tn sé trung tam fr, clia RSU nhw da & cép trong 3.1.3. Trong
trirerng hop do dan can phai biét dd lgt Grsux cua ang ten phat RSU.

3.2.1.1.2. Bo blrc xa

1) Thiét lap thi tw do nhu trong B.6.1.

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

3) Thiét lap cong suét phat ciia RSU & mire Ién nhét c6 thé hoat déng duorc.
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4) Thiét lap ché a6 hoat déng cho RSU & ché d6 phat véi séng mang khéng didu
ché.

5) Thiét 1ap t&n sé trung tam frxban dau cho RSU twong tng trong 3.1.3

6) Do cong suat Pew bang PM1 va ghi nhan gia trj twong tng véi tan sé séng mang
trung tam.

7) Lap lai budce 6 véi cac tan sb trung tam fr con lai dwgc quy dinh trong 3.1.3.

8) Thay thé ang ten RTxA béng &ng ten LHCP TSA véi d6 loi Grsa t6i da va hé sé
phan xa & dau ndi véi dng ten la prs, va diéu chinh d& @6 cao tdm pha cla 2 ang ten
nam trén duwdng blrc xa cwe dai.

9) Két ndi dau ra clia TSA théng qua Balun BLN c6 suy hao ATNgy néu cén thiét va
diéu chinh suy hao ATNca ctia FCCA két ndi dén MSS1.

10) Thiét lap tAn s& fuss: cla tin hiéu dau ra MSS1 bang vai gia tri tAn sb trung tam
frx kh&i tao ban ddu cGa RSU nhw trong 3.1.3.

11) Piéu chinh cdng suét Pusst d& PM1 hién thj gia trj do bang gia tri 2., twong trng
tai tan sb fmss1 = fo & buwéc 6 va ghi nhén gié tri do Pusst two’ng t]’ng v&i fusst.
12) Lap lai bwéce 10 va 11 véi cac gid trj frx nh trong 3.1.3,

13) Tinh toan céng suat birc xa dadng hwéeng twong dwong cuwc dai & tt ca cac tan
sb séng mang f;, .

EIRE =P o xGrg, x

(1= o)

14) Gia tri cwec dai EIRP,, tr qua trinh do trén la gia tri EIRP cuwc dai cia RSU. Gia
tri cwre dai nay phai théda man cac gié¢i han trong 2.1.1.3.
3.2.1.1.3. Podan

Trwdng hop do dén can phai biét d6 101 Gy, ,, clia ang ten phat RSU

1) Két ndi may do c6ng suat PM1 dén dau nbi dng ten phat ctia RSU.

2) Thiét 1ap cong suét phat cia RSU & murc tdi da.

3) Thiét lap ché d6 hoat déng cia RSU & ché do phat khéng didu ché.

4) Thiét 1ap gia trj tan sb trung tam fr, ban dau cho RSU nhw trong 3.1.3.

5) Do c¢bng sudt P, bang PM1. Tinh todn céng suét blrc xa ddng hwéng twong
dwong cwe dai twong Ung: EIRF,,, = Fy Grg, 1,

8) L&p lai buée 5 cho cac tan sé trung tdm fr, con lai nhuw trong 3.1.3.

7) Gia trj cwe dai EIRP,  tir qua trinh do trén 1a céng suét blre xa ddng hwong trong
dwong cwe dai cia RSU. Gia tri nay phai théa man cac gi¢i han nhw trong 2.1.1.3,
3.2.1.2. Saisb tan sd

3.2.1.2.1. Tng quat

Qua trinh do c6 thé thirc hién & ché dé do birc xa hosdc ché d6 do dan.

Cac yéu cau co ban va hwéng dan do nhw trong Phu luc A, Phu luc B.
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Cac théng s6 mo ta va gi¢i han (xem 2.1.2).

Can biét truéc cac tan sb trung tdm fr, clia RSU nhw Béng 6

3.21.2.2. Bobucxa

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

2) Thiét 1ap cong suét phat clia RSU t6i da.

3) Thiét 1ap ché dé hoat déng clia RSU & ché d6 phat khong diéu ché.

4) Thiét 1ap tan s6 trung tam fry ban dau cho RSU twong (rng v&i trong 3.1.3.
5) Do tAn sb song mang thwc & 7y,

6) Tinh toan sai sb tan so:

f Tx f Tx,actual
Ix

7) Sai sb tan sé khong dwec virot qua gidi han cho phép & frong 2.1.2.3.

8) Lap lai tir bwéc 5 dén buwéc 7 cho cac tan s6 trung tam fry con lai nhu trong 3.1.3.

3.2.1.2.3. Bo dan

1) Két néi dau ra ciia RSU vao RD.

2) Thiét 14p c6ng suét phat cia RSU tbi da.

3) Thiét 1ap ché& d6 hoat dong clia RSU & ché d8 khéng diéu ché.

4) Thiét lap tan sé trung tam fr, ban dau cho RSU nhw trong 3.1.3.

Af e | PP = .10°

5) Do tan sb séng mang thuc té 17 .o

6) Tinh toan sai s6 tan sé:

fo - fo,a:::uaJ

Tx

Af sy | PO = 10°

7) Sai sé tan s khéng dwec vwrot qua gidi han cho phép & Bang 2.1.2.3.

8) Lap lai tir bwée 5 dén bwéc 7 cho cac thn s6 trung tam fr con lai nhuw trong 3.1.3.
3.2.1.3. Mt na phd

3.2.1.3.1. Téng quét

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

Cac yéu cau co ban va hwéng dén do theo Phu luc A, Phu luc B.

Cac théng sé mb ta va gi¢i han (xem 2.1.3).

CAn biét trwdc cac tan sé trung tam fr, clia RSU nhw Bang 6 va cac I6p clia RSU
chang han nhw A, B, C. Trong trwdng hop do dan cln phai biét 36 loi Gy, cla
ang ten phat RSU.

Tan sb trung tam f, = f;, + /4., . bang thdng dai RBW clia RD twong (’ng voi cac tan
s6 bu £, nhw Bang 7, cac gia tri nay ap dung cho ca ché dé phat c6 diéu ché va
khong digu ché clia RSU.
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Bang 7 - Céc tin s6 bl va RBW cho phép do mat na phé

# 1 2 3 4 5 <] 7 8 9 1C 11 12 13 14 15 16 17 18
fosec | -1 [ +1 |15 1+18] -2 [ +2 | -3 [+3 [-35[+35] 4 | +4 | 6 | +8 |85 |+65| -7 | +7
MHz

RBW 30 kHz 100 kHz 30 kHz 100 kHz

3.2.1.3.2. Bo btrc xa

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

2) Thiét lap cong suét phat cia RSU téi da v&i hé sé didu ché m.
3) Thiét Iap ché d6 hoat dong clia RSU & ché d6 khong didu ché.
4) Thiét Jap tan s6 trung tam fr, clla RSU nhuw trong 3.1.3.

5) Thiét lap RD & ché @6 CW hay con goi la ché d6 hoat dong zero span, day la ché
@6 thiét bj khéng quét trén toan bé bang tan.

6) Chon tin sb bl f,, & Bang 7. Néu [, vao khodng £1 MHz, +4 MHz hodc 6
MHz tiép tuc thuc hién buéc 7, néu khéng chuyén qua budc 12.

7) Thiét 1ap tan sb trung tam [, = 1y, + £, —RBW /2 va gia tri RBW nhu Bang 7.

8) Do cong sudt A, twong (rng v&i tan s6 trung tam fr, va tan s bu £,

9) Thiét lap tan sb trung tam f, = f,, + f,5., + RBW /2 va gia tri RBW nhuw Bang 7.

10) Do cong suét P, twong rng véi tan s6 trung tam fr, va tan sé bl .,

11) Xac dinh céng suét tin hiéu téng cong P, bdng cach cong hai gia tri céng suét
P, = B+ P, va tinh cng suét tdng theo don vi dBm [a B, .., =10.1g(2, / B). Ghi nhan
gia tri tinh toan twong trng voi tan sé trung tam fr va tan sé bu f,. Tiép tuc thrc
hién budc 18.

12) Thiét {ap tan sé trung tam f. chia RD v&i gid tri ban dau f. = fry + fosset - 2RBW va
RBW twong (png theo Bang 7. Bat bd dém va gan i=1

13) Po cong suat A twong tng v&i thn sb trung tam fr, va tan s6 ba £,

14) Tang gia tri bd Gém thém 1. Khi bd dém bang 6, tiép tuc thirc hign bwéc 17 con
khéng tiép tuc thuc hién budc 15,

15) Tang tan s6 trung tam £, cia RD bing RBW va do cong suét tin hiéu P bang
RD, ghi nhan gié tri do twong (’ng v&itan so trung tam fr, va tan s6 bu £,

16) Lap lai buwéc 14 va bwrde 15.

17) Xac dinh cong suét tin hiéu tbng cong P, bidng cach cong 5 gia tri cong suét tin
hieu P,=P+B+PB+F+PF va tinh céng suat tébng theo don vi dBm |la
P, =10.1g(,, / B) ghi nhan gia tri tinh todn twong tng véi tan sé trung tam fr, va tan
s6 bu [z,

18) Lap lai tir biréc 6 dén buwéc 17 cho dén khi toan bd chudi tAn sb bl & Bang 7
duwoc thwe hién xong.
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19) Thye hién tir budc 6 dén bwdc 18 cho cac tan sd séng mang con lai nhu trong
trong 3.1.3.
20) Trong trrdng hop két hop riéng gitra tan s6 trung tam fry va tan sb b £, gia tri
P, s& dugc sir dung cho cac woc lvong tiép sau.
21) Thay thé RTxA bang LHCP duoc hiéu chudn TSA c6 dd li Gy, va hé sb phan
xa pp;, & tAn sb trung tam fr, nhw trong 3.1.3. Bigu chinh v tri & tam pha cla TSA
va RTA ndm trén dwdng blrc xa cyre dai.
22) Két néi dAu ra clia TSA thong qua mét balun BLN cé suy hao ATN,, néu can va
hiéu chudn FCCA1 t&i MSS1 v&i suy hao ATN ,

23) Didu chinh tin sb cda tin hiéu du ra MSS1 f, = /i, + [,z VOi f;,18 mét trong cac
gia tri tAn s6 clia RSU nhw trong 3.1.3 va /4, nhw Bang 7.

24) Bidu chinh mtec tin hiéu dau ra P, clia MS§S1 cho dén mirc gia tri do dugc boi
RD béng dung gia tri P, tinh dvoc & buwdc 20 & ciing trwdng hop két hop tan sb
trung tam frova tn sé bu £, Ghi nhan muc tin hiéu ddu ra P, nay cla MSS1
twong 1png v&i tAn sb trung tam fr,va thn s bu £, dang thuc hién do kiém.

25) Lap lai cac bwoc 23 va 24 cho céac tredng hep két hop con lai gitva tan sb trung
tam fry va tan sé bu [z,

26) Mat na phd TSM & trwong hop két hop gilra tn 86 trung tam fr, va tn s6 bu
[ e DAY $& dwgc biéu dién qua EIRP clia RSU bang cong thirc sau:

(1 - IpTSA |2)

ATN ., ATN,,,

PMSSI'GTSA .

EIRP,, =

Cac théng sb trong cng thirc trén tuong (ing v&i cac thn sb can do. Két qua thu
dwoce sé tiong (Png vai tirng treéng hop két hop gitba tAn s6 trung tam fry va tan sb
bl /. va khong duwrgc viret qua giGi han nhw trong 2.1.3.3.

27) Lap lai tir budc 4 dén budc 26 cho trirong hop RSU phat & ché d6 c6 diéu ché
str dung tin hiéu do TS1.

3.2.1.3.3. Po dan

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

2) Thiét lap c8ng suét phat clia RSU va hé sb diéu ché m & mirc t6i da cd thé.

3) Thiét Iap ché d6 hoat dong clia RSU & ché do phat khéng didu ché.

4) Thiét lap tan s6 trung tam fr, ciia RSU nhuw trong 3.1.3.

5) Thiét Iap RD & ché dé CW hay con goi la ché d6 hoat dong zero span, day la ché
dd thiét bi khong quét trén toan bo bang tan.

6) Chon mot tan sb bu £, & Bang 7. Néu f,., & khodng +1 MHz, +4 MHz ho&c 6
MHz, thiwe hién tiép bwée 7 néu khdng thuc hién budce 12,
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7) Thiét I1ap tan sb trung tdm £, clia RD v&i f. = £, + fopse —RBW /2 v&i RBW chon
thec Bang 7.

8) Po cong suét tin hiéu £ bang RD c6 tinh dén toan bd cac suy hao gitra dau ra
clia OBU va dau vao cta RD, ghi nhan gia tri do twong (rng tan sb trung tam fr, va
tan s6 b 1,

9) Thiét lap tan sé trung tam f.cla RD Vi f, = fr, + fogsert RBW/2 Vi RBW twong
trng nhiwr Bang 7.

10) Do cbng suét tin hiéu P, bang RD ¢6 tinh dén toan bd cac suy hao gitra dau ra
clia OBU va du vao cla RD, ghi nhan gia tri do twong ting véi tAn sé trung tam fry
va tan s bu fo,

11) Xéac dinh cdng suét tin hiéu tdng céng P, bang cach cong hai gia tri céng suét tin
hiéu B, = B+ F, va ddi ra dBm theo céng thirec B, 5, =10.1g(2,, / B). Ghi nhan gia tri
do tuong (rng véi tan 6 trung tam fr, va tan sé bu [, . Thue hién tiép busc 18.

12) Thiét 1ap tan s6 trung tdm f, cha RD véi f, = f, + /5, —2RBW , chon gia trj RBW
theo nhuw Bang 7 va thiét 1ap b6 dém i=1

13) Do céng suét tin hiéu P bang RD c¢6 tinh dén toan bd céac suy hao gitra dau ra

clia OBU va dau vao cla RD, ghi nhan gia tri do tweng (rng véi tan sé séng mang
f vatansébu £,

14) Tang gia tri b dém 1&n 1. Khi bd dém bang 6 thirc hién tiép budc 18, cac trudng
hop con lai tiép tuc thye hién bwdce 15.

15) Tang tan sb trung tdm 7, cla RD bang RBW va do céng suét tin hiéu P bang
RD, ghi nhan gi4 tri do twong (rng v&i thn sé song mang f,, va tan sé bu f,,

16} Lap lai cac bwéce 14 va 15.

17} Xac dinh céng suét tin hiéu tdng céng P, béng cach céng nam gia tri cdng suét
tin hiéu F,

B, s =10.10g(P, / F), ghi nhan gia trj do twong g v&i tan sb song mang f;, va tan

s6 bl [,

=B+P+P+P+PF va dbéi ra dBm £F,,, theo cong thirc

18) Lap lai tir buéc 6 dén budc 17 cho toan bd cac thn sé bu trong Bang 7.

19) Lap lai tir buéc 6 dén buwde 18 cho cac tan sé séng mang con lai trong 3.1.3.

20) Bbi vai truding hop két hop riéng cla tan sé séng mang f,, va tn sé bu £, gia
tri P, dwoc ghi nhan cho cac tn sé séng mang phu khac f, st dung cho cac udc
lrong tiép theo.

21) Tinh céng suét tin hiéu B, két hop v&i mbi tan s6 séng mang £, va mbi tan sé
bl 7z, tlr cac gia tri cdng suat tin hiéu twong (’ng P, c6 tinh dén toan bd suy hao
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cdia tin hiéu gitba RD va dau ndi ang ten phat RSU. Ghi nhan toan bo gia tri cia Py,
twong trng voi tan sé song mang £, va tan sO bl Sz,

22) Mt na phd TSM clia méi treong hop két hop clia tan s6 song mang f,, va tan sb
bl f,. biéu dién béng EIRP clia OBU duge tinh theo cong thirc:

EIRF, M e TSM‘GRSU,Tx

Cac thong sb trong céng thirc trén twong ng v cac tan sb = fr+ f .- Két qua
thu dwoc s& twong tng véi tirng trwdng hop két hop gitra tan sé song mang f;, va
thn s6 bil f,z,. TAt ca cac gia tri nay d&u khéng dwoc virot qua gioi han nhu trong
2.1.3.3.

23) L#p lai t&r bréc 6 dén bude 22 & ché do RSU phat c6 séng mang diéu ché véi
tin hiéu thir TS1.

3.2.1.4. Phat xa khéng mong muén cia may phat
3.2.1.4.1. Toéng quat

Ddc lap véi cac théng sé méi triedng dwoc dwa ra béi nha san Xuét, qua trinh do
kiém chi thuwc hién & diéu kién binh thwdng nhw dinh nghta & trong 3.1.1.

e A s s
Frrimg dign tir vimg xa ~ 4
v trong khong gian tw do” =

’ SO xe
_Tam pha RSU vA RTA & vi tri
" . fin hidu thu dudetdida - °

YO5,

Hinh 1 - Mé hinh do bivc xa khéng mong mudn may phat
Cac y&u cau co ban va hwéng dan do nhu trong Phu luc A, Phu luc B.
Cac théng sé mé ta va gi&i han (xem 2.1.4).

Qua trinh do kidm dwoc thire hién bang do birc xa & tat ca cac bang tan twong tng
v@i trang thai hoat déng nhw Bang 2.

Can biét trwée cac tan sé trung tam £, clia RSU nhw trong 3.1.3.
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Hinh 1 mé ta céc vi tri do khac nhau MTO0, MT1, MT2, MT3, MT4, MT5, MT6 va MT7
twong trng véi cac géc khac nhau khi tién hanh do klem

3.2142 Poblrcxa

Qua trinh sau day ap dung cho céac phat xa gia déng th&i va phat Xa ngoai bang tw
ang ten phat ctia RSU.

1) Thiét lap trinh tw do chi tiét nhe trong B.6.1.

2) Thay thé RTxA baéng &ng ten phan cwc doc TSA dé tam pha clia cac dng ten ndm
trén dwérng birc xa cwc dai.

3) Ang ten phan cwc doc TSA phai phit hop véi bang tAn song mang £, nhw trong
trong 3.1.3.

4) Ang ten phan cwc doc RTA ciing phai phit hop véi bang tn séng mang £, nhw
trong trong 3.1.3.

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

6) Dbi voi toan bd cac tan sb & trong cac bing dwoc g cap trong 2.1.4, xem Bang 2
muc trang thai hoat ddng” va bing tan thwc hién, didu chinh céng suat dau ra cua
MSS1 dé EIRP clia TSA bang véi gi¢i han phat xa gia va phat xa ngoal bang dwgc
chi ra trong Bang 2 & “trang thai hoat déng”, tién hanh do ¢bng suét bang RD co
RBW bang gia tri bang théng may do twong (ng Bang 2. Ghi nhan két qua do céng
suét bang don vi W.

7) Thay thé TSA bang RTxA diéu chinh dé tam pha cla ang ten RSU va TSA ndm
trén duwéng birc xa cuwe dai. Dau ra clia may phat clia RSU dwoc nbi véi mét két cubi
cb tr& khang dac tinh danh dinh c¢6 VSWR nhd hon 1,5 dé tranh bic xa. Khoang
cach gilra bat ky phan naoc clia may phat clia RSU véi tran va san téi thiéu [a 0,5 m.

8) Thiét 1ap ché& dd hoat ddng cho RSU & ché d6 phat tin hiéu thir.
9) Thiét lap cong suét phat clia RSU téi da v&i hé sé diéu ché m.
10) Chon bang tan dau tién dé do kiém nhw Bang 2.

11) Thiét Iap tan s6 trung tam £, cia RSU nhw trong 3.1.3.

12) Thiét lap vj tri do MTO nhw Hinh 1.

13) D6 phan gidi bang thong cia RD st dung dé do céng suét tin hiéu bang gia tri
bang théng may do nhuw trong Bang 6. Do phb céng sudt P,, bang RD, khi do
P =F trong treong hop phan cwe doc va £, =F, trong tredng hep phan cuc

ngang cia RTA. Ghi nhan gia tri do va thuc hién tiép bwéc 18. Lap lai cac bwde trén
cho céac vi tri cén lai MTH1, ..., MT7 nhu trong Hinh 1.

14) Lap lai buére 12 va buée 13 cho cac tn sb séng mang Jxkhac nhuw trong 3.1.3.

15) Lap lai budc 11 dén buwéc 14 cho tat ca bang tan dwoc dé cép trong 2.1.4, xem
Bang 2 dbi voi “ché 36 hoat dong” clia RSU va bang tan thwe hién.

16) Xoay RTA dé c6 phan cuwc ngang ma khéng thay déi vi tri tam pha cia RTA va
hwéng blrc xa cwc dai.

17) Lap lai buwée 10 dén budce 15.
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18) Tirh todn két qua cong suét phat xa gid P, =F, +F, va so sanh v&i duong
gioi han. Céng suét phat xa gia khong dwoc vt qua gidi han wéc lweng & budc 6
cho toan bd cac tan sé.

19) Thay thé RSU bang RTxA sao cho tam pha RSU triung voi tdm pha RTXA, cac
didm blrc xa clia RTxA sé hudng dén tam pha clia RTA. Ket ndi dau ra may phat
ctia RSU vao RTxA.

20) Lap lai cac bwéc 8 dén bwéc 18 ngoai trir bwéc 12 va khdng thue hién lap lai
qua trinh do & cac vi tri khac trong bude 13.

3.2.1.5. Phat xa gia may thu

3.2.1.5.1. Téng quat

boc lap voi cac théng‘sé moi tredrng dwoc dwa ra bdi nha san xuat, qué trinh do
kiém chi thwe hién & diéu kién binh thwdrng nhw dinh nghia trong 3.1.1.

Qua trinh do kiém duoc thuc hién bing do birc xa & tAt ca cac bang tan twong (ng
voi trang thai cho (xem Bang 2).

Cac yéu ciu co ban va hwéng dan do nhe Phy luc A, Phu luc B.
Cac théng sb mé ta va gidi han (xem 2.1.5).
Can biét trede cac tan sbé trung tdm £, cia RSU nhw trong 3.1.3.

Hinh 1 md ta cac vi tri do khac nhau MTO, MT1, MT2, MT3, MT4, MT5, MT6 va MT7/
twong (rng véi cac goc khac nhau khi tién hanh do kiém.

Qua trinh do dwoc thwe hién & phong tiéu am hodc & mot khong gian do mé&. Mé
hinh thiét 1ap do dwgc mé ta & Hinh 1 va Hinh 3.

3.2.1.5.2. Bo blrc xa

M5 hinh do birc xa gid phan thu dweec mé td & Hinh 1 va Hinh 3, thi tuc do birc xa
gia va phat xa ngoai bang nhuw trong 3.2.1.2. 2 v&i cac bwéc sau:

1) RSU phai hoat déng & ché dé thu.

2) Néu RSU chi hoat déng don thudn & ché d6 thu, co6 thé ap dung gi¢i han va bang
thong dai nhw Bang 2 & ché d6 chd.

3) Néu RSU & ché d6 thu van phat séng mang, ap dung gi¢i han va bang théng dai
nhw Bang 2 & ché d6 hoat déng.

3.2.2. Phwong phap do thiét bj OBU

3.2.2.1. Cong suét birc xa déng hwéng tweng dwong cuc dai

3.2.2.1.1 Téng quat

- Phép do nay duoc thuwe hién béng phép do birc xa hodc phép do dan.

- Nhirng yéu cau co ban va cac hwéng dan cho phép do dwge md ta trong Phy luc
A, Phu luc B.

- M6 ta va gi&i han cla cac tham sé (xem 2.2.1).

- Bé xac dinh céng sudt tin hidu t&i Pine ma tai d6 xac dinh dwoc E.LLR.P cyc dai, mét
quy trinl’l quét sé dugce thye hién. Phép do sé dwoc 1ap lai tai gia tri Pinc = Pincscan Clia
cong suat tin hiéu t&i va két qua dwoc ghi nhan cling v&i ¢dng suat tin higu t¢i nay.

3.2.2.1.2. Doblc xa
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Thi tue do nhw sau:
1) Chuan bi vj tri do dwoc chon tir Phu luc B. Sap xép ban ddu cia OBU nhw didu

kién can trong budc 4 phai dugc dua trén hwo’ng MO nhw trong Hinh 2, nghia Ia
hwéng truc clia OBU phai hwéng thang dén phan trung tam cia ang ten do kiém.

Hinh 2 - Cac hwéng M; cta OBU

2) Bat tin hiéu dau ra don tAn cla MSS1, diéu chinh t&i tan sb fr, dwoc xac dinh cho
kénh 1 {xem Bang 6).

3) Piéu chinh c6ng suét dau ra clla MSS1 sao cho cdng suét Prsa dwec do bdi may
do cong suat PM1 twong dwrong véi gia tri: Prsa = Ping X Grsa X { 1-|prsal® )

4) Thay thé RSA bang OBU sao cho tdm pha M. clia OBU cang triing v&i truc xoay
clia ban xoay cang tét. Néu khéng biét dwoc thm pha M. chia OBU va khéng cé dng
ten nao la kha kién thi tdm clia OBU sé dwoc chon thay thé. Chinh hwéng truc cla
OBU nhu dwoc yéu cu.

5) Thiét lap OBU sang ché dd do kiém sao cho OBU phat lai tin hiéu do TS2 véi tAn
s6 séng mang phu fs.

8) Do gia tri I&n hon clia mirc cdng suat P, trong hai dai bang tir thiét bi nhan, sir
dung gia tri bang thong dai 100 kHz va ghi lai gié tri Pmax clng vé&i hwéng clia OBU
Mi (i = 0,1,2,3,4) va gia tri cla fs va fry

7) Lap lai bwére 6 cho gia tri khac clia tan sé séng mang phu fs.

8) Lap lai tir bwéc 3 dén bwéc 7 cho tan sb trung tadm frx xac dinh cho kénh 4 theo
Bang 6.

9) Trwerng hop OBU loai B thi tiép tuc t&i bwdc 10, néu khéng thi chuyén sang buéc
11.

10) L&p lai bude 1 tdi brrde 8 cho tat ca cac huéng OBU con lai duoc biéu thi béi
M1, M2, M3, va M4 trong Hinh 2 dé xac dinh tham s6 U4a.

11) Thay OBU béng &ng ten phu phat TSA dwoc hiéu chudn phan cyc tron bén trai
v&i d6 loi Grsava hé sb phan xa prsa tai dau nbi clia &ng ten phi hop véi khoang tan
sb trung tam fr dwoc liét ké trong Bang 6 sao cho tam pha clia ang ten trung v&i tam
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pha clia ang ten phat OBU. Néu sir dung bai do v&i 1 &ng ten, hwéng truc cia TSA
phai hwéng thing dé&n tam pha cla &ng ten do phat. Néu s dung bai do v&i 2 ang
ten, huong truc cia TSA phai hwdng thang dén vj tri trung t&m Mcente cla ang ten do
phat va ang ten do thu.

12) Két néi dau ra cGia TSA théng qua mét balun BLN c6 suy hao ATN,,, cap déng
truc Ferit 1 c6 suy hao ATNca¢ dén ngudn tin higu MSS2 duoc hiéu chuan. Ngudn tin
hiéu nay dwoc diéu chinh dén tin s bang v&i tdng clia tan so trung tam fry va tan so
s6ng mang phu fs dwoc xac dinh tai bwéc 6.

13} Piéu chinh mrc tin higu dau ra clia MSS2 cho dén mlc dwge xac dinh trén RD
sao cho bang v&i Pmayx ghi nhan dwgce & buwéce 6 cho nhém gia tri cla fry, fs va Mi.
MUrc tin hiéu dau ra Pyss2 nay tir tin hiéu MSS2 sé dwgc ghi nhén lai.

14} Cong suét e.i.r.p ciia OBU duoc xac dinh bdi:

P

EIRP,,, = -Mss X GrgpX (1= orsa IZ)

ATN,x ATN,

Trong d6: tAt ca tham sé trong céng thirc trén dwrgc lién hé xac dinh bang cac tan sé
do kiém twong (rng.

15) Lap lai tr bwoc 12 dén budc 14 cho cac bd gia tri con lai cla fry, fs va Mi.
3.2.2.1.3. Do dan:
Thu tuc do nhw sau:
1) Chuén bj vi tri do dwgc chon tr Phuy luc B.
2) Thwe hién do tAn sb tin hiéu dau ra cla MSS1 dén tan s6 trung tam fr, dwrgec xac
dinh cho kénh 1 (xem Bang 6).
3) Thay may thu ciia OBU béng may do cong suat PM1.
4} Pidu chinh cong suit clia MSS1 sao cho cong suat do dwoc bdi PM1 khép véi
cong suét t&i tham khdo da dugc xac dinh trong Bang 7 va duoc tang 1&n béi d6 loi
clia ang ten thu OBU do nha san xuét khai bao.
5) Thay may do céng suéat PM1 béng may thu cia OBU.
6) Didu chinh OBU sang ché dé do sao cho OBU phat lai tin hiéu do TS2 béng tan sb
séng mang phu fs.
7) Thyc hién viéc do cong suét tin hiéu trong tirng dai cda hai dai bang bang thiét bi
thu RD, st dung béng thong dai 100 kHz va tinh toan céng suat tin hiéu twong ¢ng
tai dau ndi cla ang ten phat cia OBU, trong @6 co tinh dén suy hao tin hiéu gilra dau
ndi dau ra clia OBU va dau noi dau vao cla thiét bj thu RD. Xac dinh dworc gia tri lon
nhat trong 2 gia tri nay, goi 1a P
8) Lap lai buére 7 cho tan sé séng mang phu con lai.
9) Lap lai tir bwére 3 dén buwée 8 cho tan sbé trung tam fr duge xac dinh cho kénh 4
(xem Bang 6).
10) Xac dinh gia tri e.i.r.p twong (ng cho tat ca gia tri cong suét P trong buéc 7,
str dung cong thirc:

EIRPogy = Pmax X Gosu, 7x (Mi)
Trong dé:
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Gogu, 7x (Mi) 1a d6 loi &ng ten phat OBU trong cac hudng tir MO dén M5 duoc dé cap
trong Hinh 2.

Trong trwdng hop OBU loai A, chi cd hwéng MO 14 phi hop cho bai do.

3.2.2.2. Sai sb tAn sb
3.2.2.2.1. Téng quan
- Phép do nay sé dwoc thuc hién béng phép do birc xa hodc phép do dan.

- Nhirng yéu cu co ban va cac hwéng dan cho phép do dwoc mé ta trong Phu Luc
A, Phu luc B.

- Mb ta va gi&i han clia cac tham s6 (xem 2.2.2)
3.2.22.2. PDobirc xa

Thu tuc do kiém nhw sau:

1) Chuén bi vi tri do kiém theo hwéng dan & Phu luc B.

2) Bat tin hiéu dau ra don t&n cia MSS1, diéu chinh MSS1 t&i tAn sb trung tam frx
duoc xac dinh cho kénh 1 (xem Béng B6) va diéu chinh mirc céng suat dau ra cla
MSS1 t&i mirc cong suat tin higu toi.

3) Thay thé RSA bang OBU sao cho tdm pha Mc ctia OBU cang tring véi truc xoay
cla ban xoay cang tét. Néu khéng biét dwoc tam pha Mc clia OBU va khéng c6 ang
ten nao la kha kién thi tam clia OBU sé& dwoc chon thay thé. Hwéng truc clia OBU sé
hwéng thang dén tam pha clia ang ten do kiém.

4) Thiét lap d6 phan giai bang thong RBW ctia thiét b thu RD dwoc st dung cho viéc
do kiém tan sé dén gia tri < 1 kHz

5) Thiét lap OBU sang ché dé do kiém v&i tin hiéu TS2 va tan s séng mang phu f;

6) Tam thoi két ndi Gau ra ca nguon tin hiéu MSS1 voi thiét bj thu va do kiém tan
sb song mang thuwc té fr, seua cla tin hiéu dweng xudng. Két nédi lai dau ra ctia ngudn
MSS1.

7) Dung thiét bi thu dé do tan s6 trung tam thuc té cda tin hiéu dwong 1én twong (ng
vé&i mot trong 2 dai bién ma thuén tién nhat.

8) Tinh toan d6 sai l&nh tan sb séng mang phu thyc té:

Afs - ‘fObuTx _ffo,actual -1
s

va biéu thj két qua dwéi dang phan tram (%). Gia trj nay khéng dwoc phép vuwot qua
giéi han trong 2.2.2

9) Lap lai tir burdrc 6 dén buwdc 8 dbi véi tan sb song mang phu fs con lai.

3.2.2.2.3. Po dan

Tha tuc do nhw sau

1) Chuén bi vi tri do kiém theo hwéng dan cha Phu luc B.

2) Do tan sé cla tin hiéu dau ra MSS1 dén tan sé trung tam fr, da dwoc xac dinh cho
kénh 1 (xem Bang 6).
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3) Thay may thu ciia OBU bing may do céng suat PM1.

4) Piéu chinh céng suét dau ra cla MSS1 sao cho ¢bng suét do duoc bdi may do
céng suAt PM1 ndm trong dai déng ciia OBU (gi6i han cong suat OBU cho loai A: -
17 dBm, loai B: -24 dBm) .

5) Thay may do cong suit PM1 bang may thu clia OBU.

6) Thiét 1ap @6 phan giai bang théng RBW cia thiét bj thu RD duge sl dung cho viéc
do kiém tan s6 dén gia tri < 1 kHz.

7) Thiét lap OBU sang ché d do v&i tin hiéu TS2 va tan s6 song mang phu fs

8) Tam thoi két néi ddu ra cia ngudn tin hidu MSS1 véi thiét bi thu va do kiém tan sb
s6ng mang thwc st fryacwa cUa tin higu dwdng xudng. Két ndi lai dau ra cla nguon
MSS1.

9) Duing thiét bj thu dé do tan s6 trung tam thuc té cda tin hiéu dudng |én twong tng
v&i mét trong 2 dai bién ma thuén tién nhét.

10) Tinh toan @8 sai 1&nh tan s séng mang phu thuwc té

f

Tx,actual 1

Afs — 1f0buTx _f

8

va bidu thi k&t qua duéi dang phan trdm (%). Gia tri nay khéng dwoc phép vwet qua
gi¢i han trong 2.2.2.

11) Lap lai tir buéc 6 dén bwdc 8 dbi véi tn sb séng mang phu fs con lai.
3.2.2.3 Mat na phd

3.2.2.3.1. Téng quan

- Phép do nay sé dwoc thire hién bang phép do birc xa hodc phép do dan.

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

- Mb ta va gidi han clha cac tham sé (xem 2.2.3).

- V&i phép do nay, cong suét tin hiéu t&i Py, sé duwgce diéu chinh sao cho gia trj céng
suat do dwge trong phép do 1a cire dai. Mot gia tri thich hop cla Pinc 1a gia tri Pincscan
dwoe md ta trong 3.2.2.1.

Bang 8 - Cac tin sé bl va bing théng dai dé do kiém Mat na phd clia OBU

fasd £ | -1 | +1 |15 | #15|- |+2 |3 |+3 |35 +35 -4 |+4 |85 |+65 |7 |+7
MHz 2
REW 30 kHz 100 Khz 30 kHz 100 kHz

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

2) Bat tin hiéu dau ra don tan clia MSS1, diéu chinh MSS1 t&i tan sé trung tam fr,
dwge xac dinh cho kénh 1 (xem Bang 6).
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3) Chinh cbng suat dau ra clia MSS1 sao cho cdng suét Prsa duoc do b&i may do
cong sudt PM1 twong dwong véi gia tri: Prea = Pinc X Grsa X { 1-|prsal® ).

4) Thay thé RSA bang OBU sao cho tdm pha Mc clia OBU cang trung v&i truc xoay
clia ban xoay cang tot. Néu khong biét dwec tdm pha Mc clia OBU va khong c6 ang
ten nao la kha kién thi tdm cla OBU sé& dwoc chon thay thé. Hwéng truc cia OBU sé
hwéng thdng dén tam pha clia dng ten do kiém.

5) Thiét lap RD & ché d6 CW hay con gm la ché dd hoat déng zero span, day la ché
d6 thiét bi khéng quét trén toan bo bang tan.

6) Thiét bj OBU phal dwgc hoat dong véi thn sb séng mang phu f; trong ché d6 do
kiém sao cho thiét bj OBU phat tin hiéu do kiém TS1.

7) Chon 1 trong céc gia trl tan s6 fomset tlr Bang 8. Néu gia tri tuyét d6i cla tan sé
bang véi gia tri clia tAn sé séng mang phu fs dwee s dung thye té, nghia la foﬁset =
1,5 MHz hodc fomset = £ 2,0 MHz thi gia trj nay khong hop 1€ cho bal do nay. Néu gia
tri foffset =1 MHz hoac fosset = 4 MHz thi thwe hién tlep bwéc 8, cac trwdng hop con lai
thi thue hién tiep buwéc 13.

8) Thiét lap tan sd trung tam f. cla thiét bi thu dén gia trj fo = fry + fogrset — RBW/2, VG
gia tri RBW dwec chon theo Bang 8.

9) Po cbng suat tin hiéu P4 tir thiét bj thu va ghi nhan gia tri ndy ciing voi tan sé trung
tam fr va tAn s6 bl fonser €O lién quan.

10) Thiét 1ap tan s6 f. cla thiét bi nhan dén gia tri f. = fry + forrset + RBW/2, Vi gia tri
RBW dwoc chon theo Bang 8.
11) Do cbng suat tin hiéu P, tir thiét bi thu va ghi lai gia tri nay cing voi gia tri tan sé
trung tam fr,va tan s6 bu fomet.

12) Xac dinh céng suét tin hiéu tdng Py bang ¢6ng thirc Py = Py + P2, va biéu thi gia
tri nay du’c:ri dang dBm theo cdng th¥c Piotaem = 10xIg(Pwe/Po). Ghi nhan gia tri nz;y
cling v&i tn s6 trung tAm fr, va tan s bl fumser €6 li€n quan. Sau d6, thuc hién tiép
buéc 19.

13) Thiét lap tAn sb trung tdm f. cla thiét bi thu dén gia tri ban dau f. = fry + foftset —
2RBW, v&i gia tri RBW duwgec chon theo Bang 8 va dat gia trii = 1

14) Do cong suét tin hiéu P; tir thiét bj thu va ghi lai gia tri nay cling véi tAn sé trung
tam fyx va tan so fosset.

15) Tang gia tri bd dém I&n 1 don vi va thie hién theo buéc 16, khi gia tri bg dém
bang 6 thi chuyén sang budéc 18.

16) Tang tan sé trung tam f. cda thiét bj thu béng cach thay déi RBW, do cong suét
tin hiéu P; tr thiet bj thu rbi ghi lai gia tri nay cung vé&i gia tri tan s6 trung tAm fry va
tan sb bu fogser vao két qua do kiém.

17) Lap lai bwéce 15 va 16.

18) Xac dinh cdng suét tin hiéu tong Py bang cong thirc Pyt = Py + P2 + P3 + Py + Ps
va biéu thi gia tri nay duéi dang dBm theo cdng thlrc Pitaem = 10 x Ig(Pie/Po). Ghi
nhan gia tri nay clng v&i tan sé trung tam fr, va tan sb bl fpset.

19) Lap lai tir bwée 7 t&i biede 19 cho toan bd cac gid tri tAn sé fomset trong Bang 8.
20) Lap lai ttr bwée 7 t&i bwde 19 cho tin s6 séng mang phu f; con lai.
21) Lap lai bwée 1 dén budc 20 dbi véi tan so trung tam fry, cla kénh 4 theo Bang 6
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22) V&i bd gia tri cu thé clia fry va fomser, VOI CAC thn s6 s6ng mang phu f; khac nhau,
gia tri cuc dai clia cong suat Py sé€ duoc ghi nhan lai va duoc st dung cho viéc
danh gia tiép theo sau.

23) Thay OBU bang LHCP dwoc hiéu chudn TSA c6 d6 107 Gry, va hé s6 phan xa
pus, tai d3u ndi chia LHCP phit hop v&i céc tan sé trung tAm fr, trong Bang 6 sao cho
tam pha clia LHCP trung v&i tdm pha ciia &ng ten phat OBU. Néu sl dung bai do v&i
1 ang ten, hwéng truc clia TSA phai hueng thang dén tdm pha cla ang ten d‘o phat.
Néu str dung bai do véi 2 ang ten, huéng truc clia TSA phéi hiréng thang den vj tri
trung tam Meentre cla ang ten do phat va dng ten do thu.

24) Két néi dau ra ciia TSA théng qua mét balun BLN c6 suy hao ATN,,, cap dong
truc Ferit 1 co suy hao ATNcar dén ngudn tin hiéu MSS2 duoc higu chuan.

25) Chinh tan s6 tin hiéu dau ra clia MSS2 dén gia tri f; = frx + fomset, VO gid tri frxxac
dinh trong 3.1.3 va fosser Xac dinh theo Bang 8.

26) Xoay trén &ng ten TSA 360° cho dén khi mirc téi da dwoc phat hién bai thiét bi
thu.

27) Biéu chinh mec tin higu dau ra Pyss2 clia MSS2 cho dén khi mirc dwoc ghi nhan
thong qua thiét bi thu bang diing vai gia tri Py dwge xac dinh trong burde 22 véi cung
bd gia trj frx VA forrset. Gid trj Pmss2 ndy duoc ghi nhén clng véi gia tri tan sé trung tam
frx va forrset.

28) Lap lai tir bwdc 25 dén bwdc 27 cho tat ca bd gia tri frx va fomeer CON lai.

29) Mat na phé (rng voi bd gia tri fri va fomset, dwec biéu thi nhw 12 e.i.r.p cia OBU sé
dwoc tinh bang cong thire:

P

X GrgaX (1| Prsa )
E]:RPTSM = MS52 TSA TSA

ATN,, x ATN,

3.2.2.3.2. Podan
Th tuc do nhwr sau:
1) Chuén bj vi tri do kiém nhw Phu luc B

2) Didu chinh tan sé cla tin hidu dau ra MSS1 t&i gia tri tAn sb trung tam fry dwoc
xac dinh cho kénh 1 {(xem Bang 2).

3) Thay may thu clia OBU bang may do cong suat PM1.

4) Didu chinh cong suét ctia MSS1 sao cho cdng suét do dwee béi may do cong suét
PM1 khép véi cong suat tin hiéu téi da dwoc xac dinh trong 3.2.2.3 va dwoc tang 1én
béi d6 lgi chia ang ten thu OBU do nha san xuét khai bao.

5) Thay may do céng suat PM1 bang may thu cia OBU.

6) Thiét Iap RD & ché d6 CW hay con goi la ché d6 hoat dong zero span, day la ché
dd thiét bi khéng quét trén toan bd bang tan.

7) Thiét bi OBU phai dwoc hoat déng véi thn sd séng mang phu fs trong ché dé do
kiém sao cho thiét bj OBU phat tin hiéu do kiém TS1

8) Chon 1 trong cac gia tri tan s6 forer tiF Bang 8. Néu gia tri tuyét dbi cda tan sb
bang v&i gia tri cla tAn s séng mang phu fs dwoc dung thuc té, nghia 1a forer = £1,5
MHz hodc fariset = £ 2,0 MHz thi gia tri khdng hop I1€ cho bai do nay. Néu gia tri fofset =
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+1 MHz hodc foset = £4 MHz thi thiwc hién tiép bwdc 9, cac tredng hop con lai thi
thwe hién tiép budc 14.

9) Thiét lap tan sé trung tam f, cua thiét bi thu dén gid tri fo = frx + forrset — RBW/2, v
gia tri RBW dwec chen theo Bang 8.

10) Do cdng suét tin hiéu P4 ti thiét bj thu, cé tinh dén cac suy hao gitra két ndi dau
ra clia OBU va két nOI d4u vao cda thiét bj thu, ghi nhan gia tri nay cling véi tan sé
trung tdm fry va tn s6 bl fosser.

11} Thiét 1ap tan s6 trung tam f; cla thiét bi thu dén gia tri f, = frx + forset + RBW/2, v&i
gia tri RBW dwoc chon theo Bang 8.
12) Po cbng suét tin hleu P, tir thiét bi thu, co tinh dén cac suy hao gitra két néi dau

ra clia OBU va két ndi dau vao cla thiét bj thu va ghi lai gia tri nay cung v&i gia tri tan
sd trung tam fr, va tAn sé bl fogeet.

13) Xac dinh cdng suét tin hiéu tdng P bang céng thikc Py = Py + Py, va biéu thi gia
tri nay dwoi dang dBm theo cong thuc Piotaem = 10 X Ig(P,m/Po) Ghi nha&n gia tri nay
cling vé&i tan sé trung tam fr, va tan sé bl foxser. Thire hién tiép bwére 20.

14) Thiét 1ap tan s trung tam f. cha thiét bi thu dé&n gia tri ban dau f, = fry + foffset —
2RBW, v&i gia tri RBW dwoc chon theo Bang 8 va dat gia trii = 1

15) Do cong suét tin higéu P; tir thiét bj thu va ghi lai gia tri nay clng véi tAn sé trung
tém fo Vé tén 86 bl] foffset.

16) Tang gia tri b dém I1&n 1 don vi va thire hién theo budce 17, khi gia tri bé dém
bang 6 thi chuyén sang buéc 19.

17) Tang tan s trung tdm f. ctia thiét bi thu bang cach thay d6i RBW, do céng suét
tin hiéu P; tir thiét bi thu rdi ghi lai gia tri nay cling voi gia tri tin s6 trung tam fr va
tan s6 bl fomset VAo két qua do kiém.

18) Lap lai bwéec 16 va 17.

19) Xac dinh céng suét tin hiéu tdng Py bang cdng thirc Py = Py + Po + P3 + P4 + Ps
va bidu thj gia tri nay dwdi dang dBm theo céng thire Piotaem = 10 X Ig(Piot/Po). Ghi
nhan gia trji nay cung véi tan s6 trung tam frx va tan s6 bl fogset.

20) Lap lai tir budc 8 téi bwdc 19 cho todn b gia tri tAn s6 fouser trong Béng 8.
21) Lap lai tir bwoc 8 toi bwée 20 cho tan s6 séng mang phu f; con lai.
22) Lap lai bwée 1 dén bwée 21 dbi véi tén sb trung tadm fry cla kénh 4 theo Bang 6

23} V&i bd gia tri cu thé clia fre va fomset, V&I cac tan sb séng mang phu fs khac nhau,
gia tri cwe dai cla cong suét Py sé& dwgc ghi nhan lai va dugce sle dung cho viéc
danh gia tiép theo sau.

24) Tinh toan cong suét tin hiéu Prsm gén v&i mbi tan s Trx va fomiset tr caC gid tri
cong suat twong rng P, 6 tinh dén cac suy hao trong két néi gitra thiét bj thu va
dau nbi ang ten phat clia OBU. Ghi lai tit ca cac gia tri Prsw cling v&i cac tan sb fry
va forset Va0 két qua do kiém.

25) Mat na phé tPng v&i b gia tri frx va forser, dPQC biéu thi nhw Ia e.i.r.p cia OBU sé
dwoc tinh bang cdng thire:

EIRPrsm = Prsm X Gosu,1x
3.2.2.4. Phat xa khéng mong mubdn clia may phat
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3.2.2.4.1. Téng quan
- Phép do nay chi dwge thire hién trong didu kién do kiém binh thueng.

- Phép do sé& dworc thyc hién trong phong cam (phong khdng phan xa) hodc trong
khdéng gian do mé. Viéc md phong dwoc mé ta trong Hinh 3 va Hinh 4.

- Phép do birc xa s& dwgce thwe hién va do kiém trong tat ca cac bang tan s duoc
md ta trong Bang 2 (rng v&i trang thai “hoat déng” clia OBU va ngoai bang tan loai
triv.

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

- M6 ta va gidi han clia cac tham sé (xem 2.2.4).

- V&i phép do nay, cong suét tin hiéu t&i Pinc s& duoc diéu chinh sao cho gia tri cong
suit do dwoc trong phép do 1a cuc dai. M6t gia trj thich hop cla Pine & gia tri Pinc scan
dwoc md ta trong 3.2.2.1.

\ gy mxnﬁm@mw ]
) vekrum'zg g 6
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Hinh 4 - B4 tri do kiém phat xa khéng mong muén ciia OBU (hinh chiéu béng)
3.2.242. Do bilrc xa

Tham chiéu theo Hinh 3 va Hinh 4, phép do déng thoi cac phat xa gia va phat xa
ngoai bédng dwgc birc xa béi ang ten phat OBU sé theo tha tuc nhw sau:

1) Ang ten do phat va ang ten OBU dwoc hiéu chuan theo phan cwc tron bén trai sé
dwoc bé tri & khoang cach cé dinh 1,0 m theo hudng ¢cb dinh thong qua mét gia d&
dwoc dat mét ban xoay. TAm pha Mc cla ang ten OBU nam trén truc clia ban xoay.
Néu khong biét dwec tm pha Mc clia OBU va khong ¢b &ng ten nao la kha kién thi
tam clia OBU sé& dwoc chon thay thé. Hwéng truc cua OBU sé hu’o’ng thang dén tam
pha clia dng ten do thu trong treérng horp ban xoay ndm trong vi tri goc ban dau MTO
nhw Hinh 4. Ang ten do phat phai (ing véi bang tan sb trung tam fr, duoc liét ké
trong Bang 6.

2) Ang ten do thu RTA dwoc higu chuén phéan cuc dung s€ dwoc danh riéng cho
béng tan sé thwe té dwoc do kiém. Cac bang tan sb khac s& duwoc do kiém theo
Bang 6. Ang ten do thu RTA sé dwoc bé tri thang dirng. Khoang cach tir RTA dén
truc cla ban xoay dam bao cho ban xoay quay di 360°. D6 cao ciia tam pha cia
RTA va ang ten OBU so v&i mat dat sé la nhw nhau.

3) Khoang cach gilra b4t c&r thanh phan nao clia TTA va ang ten OBU lan luot véi
trdn nha, nén nha hay twong phai téi thidu 1a 0,5 m.

4) M6i ang ten trong viéc thiét 1ap nay phai ludn dam bao & trong vling xa clia bét ci
ang ten khac.

5) Khodng cach gitra bat ctv phadn ndo clia RTA va trdn nha, nén nha hodc tuéng
phéi dam bao it nhat |a mét nlra cla chiéu dai bwéc sdng sé dwoc do.

6) RTA dwoc ndi véi dau vao cua thiét bi thu dwec hiéu chuén, nghia la may phan
tich phdé hay bé thu do sl dung cap dong truc ferit dwoc hiéu chuén. Thiét bi thu s&
dwoc hiéu chudn t&i tan sé thwe té can do.

7) Thay OBU béng TSA sao cho cac tdm pha va hwéng truc ctia OBU 1an [wot tring
v&i nhau. Hwéng truc clia TSA sé huwéng thang dén tam pha clia RTA. TSA sé duoc
két ndi vé&i ngudn tin hiéu MSS2 théng qua cap ddng truc ferit dwoe hiéu chuan. Sy
phan cie cua TSA phai khép vai sie phan cue clia RTA.,

8) V&i tat ca cac tan sb trong cac bang dwec chi dinh trong Bang 2 (rng v&i trang thai
“hoat dong” cia OBU va bang tan loai trir, diéu chinh cong suat dau ra cia ngudn tin
hiéu MSS2 sao cho céng suat e.i.r.p clia TSA bing v&i gi¢i han cho cac phat xa gia
va phat xa ngoai bang dwoc néu trong Bang 2. Ghi nhan lai gia tri cdng suat nhu mot
ham cla tan sb, dwoc tinh theo gia tri Watt do duwoc tai thiét bj thu. Gia tri nay dwoc
st dung vé sau nhu mrc gi&i han.

10) TTA dwoc ndi t&i ngudn tin hiéu MSS1 dwoc hiéu chuan théng qua cap déng
truc ferit cng dwoc hiéu chuan.

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

12) Ang ten phu RSA phan cuc tron bén trai voi do loi Grsa S& hop véi bang tan sb
trung tam fr, dwoc liét ké trong Bang 6. Thay TSA bang ang ten phu RSA phan cuc
trdn bén trai sao cho cac tam pha va hwéng truc clia OBU an gt tring véi nhau.
Déu ra cia RSA duoc két ndi tre tiép véi cam bién cong suat clia may do cong suét
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PM1 duwoc hiéu chuln téi tAn sé cla tin hiéu don tan. Didu chinh coéng suat dau ra
ctia MSS1 sao cho céng suét Prsa do dugc tir may do cong suat PM1 twong dwrong:
Prsa = Pinc X Grsa X ( 1-|prsal® )
Trong do:

P COng suét tin hiu tai dwec thu bdi ang ten thu dang hudng 1y tedng

Drsa: hé sb phan xa tai dau ndi cia RSA
13) Lap lai bwée 1, thay RGA bang OBU
14) Lya chon bang tan s6 dau tién theo Bang 2 dé do kiém
15) Thiét lap OBU sang ché d¢ do v&i tin hiéu do TS1 va tan s6 song mang phu fs
16) Di chuyé&n ban xoay dén vi tri goc ban dau MTO theo nhw Hinh 4.

17) D6 phén giai bang thdng cua thiét bi thu dwoc sir dung d& do cong suét tin hiéu
phai dwoc thiét 1ap bang voi bang théng may do dugc néu trong Bang 2. Do phd
céng suat Ppy nhan dugc tir thiét bj thu RD, v&i Py lan lwet 1a Py va Py tu’o’ng trng
v&i RTA dwoc phan cuc doc va phan cuc ngang. Ghi nhén gla tri nay dé phuc vu
viéc x(r ly tiép trong buwdc 23. Lap lai bwée 17 cho tat ca cac vi tri MT1, MT2, MT3
clia ban xoay theo nhw Hinh 4.

18) Lap lai bwdc 16 va 17 dbi v&i tan sb song mang phu fs con lai.
19) Lap lai birde tir 15 dén 18 cho tan sb fr, dwoe xac dinh cho kénh 4 theo Bang 6.

20) Lap lai cac budc tlr 14 dén 19 cho tt ca bang tan sb duoc dé cap trong Bang 2
trng v&i ché dé “hoat déng” clia OBU va béang loai trir.

21) Xoay RTA sao cho RTA dwoc phan cwe doc ma khéng thay déi vi tri clia tam pha
va huwéng truc.

22) Lap lai tir buwére 14 dén bwoc 20.

23) Tinh toan cong suat Pspur.ous P, + Py, va so sanh v&i mirc gi¢i han trong buréc 9
déi véi bat Ky tadn sé nao. Néu gia tri Pspurious Vot qua mure gi&i han trén thi phép do
thét bai.

3.2.2.5 Phat xa gia phan thu
3.2.2.5.1. Téng quat

- Phép do nay chi dwoc thue hién trong didu kién do kiém binh thwéng. Phép do dan
la khéng thé thire hién.

- Phép do blrc xa sé& dwoc thire hign trong trong tat cé bang tan sé dwoc mé ta trong
Bang 2 (rng vé&i “trang thai ché” clia OBU va & ngoai bang tan loai triv.

- Phép do duwoe thire hién trong phong cam (phong khéng phan xa) hodc trong khéng
gian do mé. Viéc mé phong dwoc mé ta trong Hinh 3 va Hinh 4. :

- Nhirng yéu cau co ban va hudng dan cho bai do duwge mo ta trong Phu luc A, Phy
luc B.

- M6 ta va gi¢i han clia cac tham sé (xem 2.2.5).

3.2.2.5.2. Bo blrc xa:

Tham chiéu dén Hinh 3 va Hinh 4, thii tuc do kiém cac phat xa gia va phat xa ngoéi
bang theo 3.2.2.4 ap dung mdt s6 diéu chinh nhuw sau:
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1) Phép do sé khdng dung TTA va MSS1. Vi vay, sé khdng sir dung cac phép do lién
quan dén tan sé trung tam fry

2) Phép do s& khéng slr dung RSA

3) OBU sé khong bao gid phat. Vi vay, sé khéng sl dung phép do lién quan dén tan
s0 s6ng mang phu f;

4) OBU s& khéng bao gi¢» & ché d6 nghi.
5) Cac gi6éi han va bang théng dai cé thé chap nhan duwgc dé cap trong Bang 2 ap
dung cho “trang thai ch&” khéng phai cho “trang thai hoat déng”.
4. QUY PINH VE QUAN LY
Céc thiét bi truyén dén di¥ liéu tbc d6 trung binh bang tan 5,8 GHz thudc pham vi
diéu chinh tai mue 1.1 phai tuan thi quy dinh tai Quy chuan nay.
5. TRACH NHIEM CUA TO CHU'C, CA NHAN

Cac té chirc, ca nhan lién quan co6 trach nhiém thwc hién chirng nhan hop quy va
céng bd hop quy thiét bj truyén dan di lidu téc d6 trung binh dai tan 5,8 GHz va chiu
sy kiém tra cla co quan quan ly nha nuwéce theo cac quy dinh hién hanh.

6. TO CHUPC THU'C HIEN
6.1. Cuc Vién théng va cac S& Théng tin va Truyén théng cé trach nhiém td chirc
hwéng dan, trién khai quan Iy cac thiét bj truyén dan div liéu tdc d6 trung binh dai tAn
5,8 GHz theo Quy chuén nay.
6.2. Trong treérng hop cac quy dinh néu tai Quy chudn nay cé s thay ddi, bd sung
hodc dwoc thay thé thi thuc hién theo quy dinh tai van ban méi./.
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PHULUCA
(Quy dinh)
Phép do dan

A.1. Bé tri ddu ndi mot ang ten

Cach thirc bd tri phép do dwoc s dung trong fruéng hop mét dau ndi ang ten tai
thiét bi can do.

MSST

or
SrS1

EUT

RO

RE=E]
%

L off

P | MSS

RE

Hinh A.1 - M hinh do kiém véi mét dau néi dng ten
a) do kiém céc thong s6 clia EUT
b} didu chinh ¢6ng suét diu vao EUT
c) cac phép do sl dung ang ten thay thé

A.2. B tri hai dau néi ang ten

Céch thirc b tri phép do dwgc st dung trong trweeng hop hai dau ndi ang ten tai
thiét bj can do

ST
) e
SIS 1
a} EUT
RO ECCA g

‘ 1SS
Mss —--(|=c ca 1 FCOA
off

b) Pt4 <)

RO .
i FOCA, "
oft ““‘Cj;}“‘ RO Fec

Hinh A.2 - M& hinh do kiém v&i hai ddu néi dng ten
a) do kiém cac théng sb clia EUT
b) diéu chinh cong suét dau vao EUT
c) cac phép do st dung dng ten thay thé
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A.3. Nhirng yéu céu v& vj tri do kiém

Cac phép do dan dugc thie hién tai du ndi &ng ten cha thiét bj can do.
A.4. Chuén bij vi tri do

A.4.1. Tin hiéu don tin

Néu viéc bé tri do kiém voi mét dau ndi ang ten dugc sir dung thi thiét 1ap bai do
theo Hinh A.1 va chuén bi vi tri do nhw sau:

- Ngudn MSS1 da hiéu chuan dwoc két ndi véi dau néi ang ten cia thiét bj do théng
qua bd chuyén cap ddng truc c¢é 3 dau ndi da hiéu chuan

- Thiét bi thu dwoc két ndi véi dau ndi ang ten cia thiét bj do théng qua dau ndi the
ba cla bd chuyén cap ddng truc da dwoc hiéu chuén.

Néu viéc bo tri do kiém v&i mot dau ndi dng ten dwoc sk dung thi thiét lap bai do
theo Hinh A.2 va chudn bi vi tri do nhw sau:

- Ngudn MSS1 da hiéu chuan dwoc két ndi véi dau ndi dng ten thu cla thiét bj can
do.

- Thiét bi thu dugc két ndi véri dau ndi ang ten phat cla thiét bi can do.

A.4.2. Tin hiéu dwoc didu ché

Néu viéc bd tri do kiém v&i mét dau ndi dng ten dwoc st dung thi thiét lap bai do
theo Hinh A.1 va chuan bj vi tri do nhw sau:

- Ngudn SMS1 da hiéu chuan dwoc két néi véi dau ndi ang ten cla thiét bi can do
théng qua bd chuyén cap déng truc ¢6 3 dau ndi.

- Thiét bi thu, c6 thé Ia may thu clia RSU hod#c bé thu do, dwoc két néi véi dau nbi
ang ten cla thiét bi can do théng qua d4u ndi thir ba clia bd chuyén cap déng truc da
dwoc hiéu chuan.

Néu viéc bb tri do kiém v&i mé hinh 2 ddu néi ang ten duoc st dung thi thiét |1ap bai
do theo Hinh A.2 va chun bi vi tri do nhw sau:

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

- Thiét bj thu, ¢6 thé 13 may thu clia RSU hoac bd thu do, dwoc két néi véi dau nbi
&ng ten phat caa thiét bi can do.
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PHULUCB
(Quy dinh)
Phép do blrc xa

B.1. Bai do str dung mot ang ten

Hinh B.1 md taA md hinh do sir dung mét ang ten do kiém TA cho viéc thu phat tin

higu tir thiét bi can do.

Hinh B.1: M8 hinh do sir dung mét éng ten do

a) Do kiém cac théng sb6 cuia EUT

b) Diéu chinh c6ng suét tin hiéu t6i dén EUT

c) Qua trinh do s dung &ng ten thay thé

Bubng birc xq eye dal cba

2 &ng ten hudng vao tim
phacianhan .,

Angten do kigm (74) Tr“““ﬁhd;;’; ';’a:‘ff ;‘: o™
' <

HES

RE

: Dumgbucxacucdawua
. Zéngtenlmcngvantam
phacuanhau R

frecnch]
hodic
|24

Bt

\;?\ LZ
W

Ang ten do kiém (‘A} Tru'o'ng dn:nm vu.ng xa :rong
) khcmg gian ty do
: [

e R )

Pudmg birc xa cyrc dai clia
2 #ng ten hudmg vao tim ;.
pha cie phau *

i;.ng ten do kjen‘{'ﬁ; Trutng dién tir vimg xa wong D4 loiz,,.

RD khong g‘lfan tur do

r — "

Hinh B.1 - M6 hinh do kiém vé&i mét dng ten do
a) Do kiém céac théng s6 cia EUT
b) Diéu chinh cong suat 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 mé t& mé hinh do s¥ dung hai &ng ten do kiém bao gém TTA va RTA cho

viéc do kiém tin hiéu tir EUT.
Hinh B.2; M6 hinh do s dung hai ang ten do.
a) bo kiém cac théng sé cla EUT
b) Diéu chinh coéng suét tin hiéu t&i dén EUT
c) Qua trinh do st dung ang ten thay thé
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g d :ﬁ)’ ﬂﬁg xa
éng gian tr do

i

-

yiascn

HASE l

Hinh B.2 - Mé hinh do kiém vé&i hai dng ten do
a) Po kiém cac théng sb ctia EUT
b) Diéu chinh cdng suét tin hiéu téi dén EUT
c) Qua trinh do st dung dng ten thay thé

B.3. Cac yéu ciu do kiém
B.3.1.Khoang cach do

Trong khéng gian do mé hay trong phong cam (phong khéng phan xa) khoang cach
do d trong Hinh B.1 va Hinh B.2 phdi dam bdo cac ang ten & ca hai phia trén dudng

. truyén vo tuyén phai ndm & trrdng dién tr viing xa cla ang ten con lai. Khoang cach

d nay phai thda man ba diéu kién sau:

2.(Dora + Do gur)®

d>
A ’

d > 5. (DO,TA + DO,EUT) vad>2121
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V&i Do 1a, Dogur va 1 1a dwcrng kinh I&n nhét cla dng ten do kiém, &ng ten EUT va
bu&c séng cla tin hiéu vo tuyén.

Khoang cach d 1a khoang cach dwoc do gitra:

Tam khau d6 cia ang ten do kidm TA trong trudng hop la ang ten loa hoac diém tiép
néi trong treéng hop TA 1a cac ang ten loai khac va

Didm tiép ndi cda dng ten EUT néu vj tri clia ang ten EUT xac dinh duoc hodc tam
cta EUT néu vi tri dng ten khong xac dinh duwoc.

B.3.2. Truyén séng trong khéng gian ty do

Trong khong gian do m& hay trong phong cam (phong khéng phan xa), dwdng truyén
vo tuyén tlr ang ten phat den ang ten thu yéu cau phai c6 mét khoang khong gian
tréng xung quanh dwdng truyé&n trung tdm hay cén goi la duwdng truyén truc tiép qua
khéng gian tw do.

Vilng Fresnel thir L e U

g - .»"V"?‘\‘ o N""*&*
P 4T Taphanxg P00 L 07

Tla ':n,rc 1iép
Tidu didm

R o

o m e e e S  t Vat

Hinh B.3 - Viing Fresnel thir nhat v&i dwérng truyén vo tuyén trye tiép va phan
xa
Vung tréng nay pha| nam trong ving Fresnel. Nhu’ trong Hinh B.3, vung Fresnel thir

nhat chira dwng tat ca cac dwcrng truyen vd tuyén tir &ng ten phat dén ang ten thu
gdm séng phan xa vo&i chiéu dai truyén dey + dr2 Va sOng truc tiép voi chiéu dai

truyén d va hai khoang cach nay khdng duoc cach nhau qua mét nira lAn buéc
song 4 hay noi cach khac 1a khéng duoc nguwoc pha 180°

d+d,—d<Al2

B.4. Ang ten do kiém thay thé

Ang ten do kiém dung dé phat hién céc blrc xa tir EUT hoéac phat tin hiéu dén EUT.
Ang ten thay thé cung vé&i may tao tin hiéu dugc sir dung dé thay thé EUT va ang
ten ctia EUT trong cac phép do thay thé.

Ang ten thay the ding dé do kiém co6 thé 1a mot trong céac loai: LHCP, LP hodac XP
tly theo yé&u cau trong thi tuc do kiém cac tham sb twong trng cua EUT. Cac ang ten
do thr phan cuc chéo yeu clu XPD>25 dB trong béng tan do. Ang ten thay thé ding
dé do kiém t6t nhat [a s& dung 3ng ten dinh hudng.

Néu c6 sw khéng déng bé gitra ang ten thay thé diung dé& do kiém va cap néi can
phai them vao mét mach déng bo hay con goi la balun gitra d&u ra ang ten va dau
vao cap nbi.
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Suy hao phan xa & dau cudi clia ang ten thay thé dung dé do kiém khéng duoc vwrot
qué 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:

- Luwéng cwe nira buwrdc song, céng hwdng & bang tan do, hodc

- Lw#&ng cwe ngén, dwgce hiéu chuan lwdng cwe nira budc sdng, hodc

- Ang ten hinh nén kép.

Khi do tan s6 tr 1 GHz dén 4 GHz:

- Lwé&ng cwe nira bwrée séng, hodc
- Ang ten hinh nén kép, hoic
- Co thé sir dung birc xa dng ten loa.

Khi do tin hiéu & bang tan trén 4 GHz chi st dung ang ten loa

Loai &ng ten thay thé diing dé& do kiém phai dwoe dua vao trong két qua do kiém.
B.5. bo OBU '

B.5.1. Tin hiéu don tan

Néu si¥ dung qua trinh do kiém v&i mét ang ten do, mé hinh do ap dung nhw Hinh
B.1 va the tw thwee hién nhw sau;

1) LHCP dung dé hiéu chuan ang ten do (TA, TTA: tuyén phat, RTA: tuyén thu) phai
trong trng v&i bang tan sé trung tam fr, theo nhw Bang 6. LHCP phai dwoc gan trén
mot cot thang dwng trong phong cam (phong khong phan xa). Khoang cach tir bat ky
bé phan nao clia TA va tran, san, twong téi thidu 1a 0,5m. Chiéu cao clia tam pha so
v&i san cha TA va CA phai bang nhau. CA la mét trong hai &ng ten ciia OBU (EUT)
hay RSA. Budng birc xa cwrc dai ciia TTA phai hwéng dén tam pha cda CA.

2) TA két ndi théng qua CC cb ba két cubi (ba cbng) dén MSS1 hiéu chuan bing cap
FCCA hiéu chuén. Cang con lai cha bé xoay véng phai dwoc két ndi bang cap FCCA
hiéu chudn dén dau vao cia RD da hiéu chuan, d6 la cac may phan tich phd hoac
may do thu. Viéc hiéu chuan dwoc thyc hién & cac tan sé tin hiéu don tan. Can lvu y
dén sy qué tai khi dwa tin hiéu dén dau vao RD.

3) LHCP diing dé hiéu chudn RSA c¢6 dd Grsa phai tvong ¢ng v&i cac tén sb trung
tdm fr, nhw trong Bang 6. LHCP phai dwoc gan trén mét cdt thang dirng trong viing
lang & d&u con lai cha phong cam (phong khdng phan xa). Cot nay phai dwoc dat
trén mot ban xoay cho phép xoay tdm pha clia RSA xung quanh truc dirng. Khoang
cach gitra bat ky b6 phan nao clia RSA dén tran, san, twong téi thiéu 1a 0,5 m. Ngoai
ra khoang cach d gii*a TTA va RSA phai dam béo hai &ng ten nay nam trong ving
treérng dién tlr xa clia nhau theg B.3.1. Bwéng birc xa cuwrc dai ctia RSA phai hwdng
dén tdm pha ciia TA. Dau ra ctia RSA phai dugc két ndi tryc tiép dén cam bién céng
suét cla may do c6ng suit PM1 da dwoc hiéu chudn tai tin hiéu don tan can do.

Néu s dung qué trinh do kiém vé&i hai ang ten do, mé hinh do 4p dung nhw Hinh B.2
va thir tw thure hién nhuw sau:

1) LHCP dung dé hiéu chuan RSA va RTA phai twong trng v&i cac tan sé trung tam
frx nhuw trong 3.1.3. LHCP phai dwec dat trong phong cam {(phoéng khéng phan xa)
frén mot cot ding. Hai &ng ten cé thé dich chuyén duoc theo chiéu ngang hodc theo
chiéu doc. Ang ten TTA va RTA phan cuc doc sé dwoc di chuyén theo chidu doc con
&ng ten TTA va RTA phan cuwc ngang sé di chuyén theo chiéu ngang. TAm pha clia
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TTA duoc dat & vi tri so v&i tAm pha cla RTA ra mét khoang dgispiace V&1 suy hao
ghép gitra hai &ng ten I&n hon 30 dB. D6 khong dam bao do phai tuan thud theo nhw
Bang 5. Suy hao ghép thwc sw va khodng cach daispiace gilra TTA va RTA phai dwoc
dwa vao trong két qua do kiém. Goi vi tri gitra hai tdm pha la Mcenter- Khoéng cach tw
bét ki phan nao ctia TTA va RTA voi tran, san, twong t6i thiéu phai dat 0,5m. Chiéu
cao clia Meenerva tam pha ctia CA so vé&i san phai bang nhau. CA 1a mdt trong cac
ang ten cia OBU hodc RSU. buwdng blrc xa curc dai cia TTA va RTA phai hwéng
dén tam pha cla CA.

2) TTA phai duwoc két ndi dén MSS1 da hiéu chudn bang cap FCCA higu chuan.

3) RTA két néi dén dAu vao clia RD da duoc higu chuén, do la cac may phén tich
ph@ hodc may do th‘u qua cap FCCA da duwoc hiéu chuén. RD phai dwoc higu chuan
& thn s6 don tan. Can lwu ¥ dén sy qua tai khi dua tin hiéu dén dau vao RD.

4) LHGP diing @& hiéu chu&n RSA c6 d6 loi Grsa phai twong &ng véi cac tan sb
trung tam fry nhw trong 3.1.3. LHCP phai dwoc gan trén mét cot thang ding trong
ving lang & dAu con lai clia phong cam (phong khéng phan xa). Cét nay phai dwoc
dat trén mot ban xoay cho phép xoay tdm pha clia RSA xung quanh truc dirng, RSA
phai dwoc dit & chinh gitva tran va san. Pudng blrc xa cuc dai phai ndi tir tam RSA
dén tam pha TTA va tam pha RTA. Khoéng cach giira bat ky bd phén nao clia RSA
dén trdn, san, twéng tdi thidu 1a 0,5m. Ngoai ra khodng cach tir RSA dén TTA ciing
nhw tir RSA dén RTA phai ddm bao dé cac &ng ten nadm trong trrorng dién t&r ving
xa clia 4ng ten con lai nhw yéu cdu trong B.1.3. Khoang céach d gitra CA va vi tri
Mcentre dLr@'c thay thé bang goc gispace gitka TTA va RTA

=2.arctan (—"ddfsp facs J

adr‘splace

2d

ad.ﬂ =< 20 > o £ a
isplace st dung ang ten thay thé phan cuwc ngang

0
Ligsptzce < 6 st dung ang ten thay thé phén cyc doc

PAu ra clia RSA dwoc két ndi truc tiép dén cam bién cong suét clia may do cdng
su&t PM1 da duwoc higu chudn tai tAn sb ca cac tin higu don tan st dyung do kiém.

B.5.2. Tin hidu didu ché

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

1) LHCP dling d& hiéu chudn ang ten do (TA, TTA: tuyén phat, RTA: tuyén thu) phai
twong (hng v&i bang tan sb trung tam fr, theo nhw Bang 6. LHCP phai dwec gén trén
mét cot thang ding trong phong cam (phdng khéng phan xa). Khoang cach tir bat ky
b6 phan nao cla TA va tran, san, twong t6i thiu I3 0,5 m. Chiéu cao clia tam pha so
v&i san clia TA va CA phai bang nhau. CA la mét trong hai &ng ten ctia OBU (EUT)
hay RSA. Pweng birc xa cye dai clia TTA phéi huwédng dén tAm pha cia CA.

2) TA phai két néi théng qua CC co ba két cudi (ba cdng) dén MSS1 da hiéu chuan
bang cap FCCA hiéu chuan. Céng con lai clia b xoay vong phéai dugc két ndi théng
gua FCCA hiéu chuan dén dau vao clia RD d4 hiéu chudn, d6 la may thu cia RSU
ho#c may do thu. Viéc hiéu chudn dwoc thue hién & cac tin s6 cha tin higu didu ché.
Can lwu v dén sw qua tai khi dwa tin hiéu dén dau vao RD.

3) LHCP dung dé hiéu chudn RSA co6 d0 ioi Grsa phai trong ting véi céc tan sb
trung tam frx Nhir trong Bang 6. LHCP phai dwgc gén trén mét cét thang dikng trong
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ving lang & dau con lai cda phang cam (phong khong phan xa). Cét nay phai dwoc
dat trén mét ban xoay cho phép xoay tam pha cla RSA xung quanh truc dwng
Khodng cach gitka bat ky bd phan nao ctia RSA dén tran, san, tedng tdi thleu E
0,5m. Ngoai ra khoang cach d glwa TTA va RSA phai gam bao ha| ang ten nay nam
trong vung trwérng dién tlr xa clia nhau theo nhu trong B.1.3. bwong bire xa cire dai
cua RSA phal hu’o’ng dén tam pha cta TA. Pau ra ctia RSA phai dwoc két nbi truc
tiép d&n cam blen céng suét cla may do cong suat PM1 da dwoc hiéu chuin tai tin
hiéu don tan can do.

Néu sir dung qua trinh do kiém véi hai ang ten do, md hinh do ap dung nhw Hinh B.2
va thir t the hién nhw sau:

1) LHCP dung dé hiéu chudn RSA va RTA phai trong (bng v6i cac tan sé trung tam
frx nhw trong 3.1.3. LHCP phai dwgc dat trong phong cam (phéng khéng phan xa)
trén moét ot ding. Hai &ng ten co thé dich chuyén duoc theo chiéu ngang hodc theo
chiéu doc. Ang ten TTA va RTA phan cue doc sé duoc di chuyen theo chiéu doc con
ang ten TTA va RTA phén circ ngang sé di chuyén theo chiéu ngang. Tam pha cla
TTA duoc dat & vj tri so v&i tdm pha clia RTA mét khoang daispiace Vi Suy hao ghép
gitta hai &ng ten I&n hon 30 dB. D$ khéng ddm bao do phai tuan thi theo nhw Béng
5. Suy hao ghep thwe sy va khoang cach dgispiace gilta TTA va RTA phai dwoc dua
vao trong két qua do kiém. Goi vi tri gitva hai tam pha [ Mcente. Khodng cach tir bat
ki phan nao ctia TTA va RTA véi tran, san, twong t6i thiéu phai dat 0,5m. Chiéu cao
cla Mgentre Va téam pha cla CA so v&i san phal bang nhau. CA la mét trong cac a@ng
ten clia OBU hodc RSU. Bwéng blrc xa cwe dai clia TTA va RTA phai huwéng dén
tdm pha clia CA.

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

3) RTA két ndi dén dau vao cia RD da dwoc hiéu chudn, d6 |1a may thu ciia RSU
hoac may do thq qua cép‘FCCA da dugc higu chuan. RD phai dwoc hidu chudn &
tan s tin hiéu diéu ché. Can lwu y dén s qua tai khi dwa tin hiéu dén déu vao RD.

4) LHCP dung dé hiéu chudn RSA c6 dd lgi Ggrsa phéi twong rng v&i cac tan sb
trung tdm fr, nhw trong 3.1.3. LHCP phai dwoc gén trén mot cot thdng dirng trong
viing lang & dau con lai cla phong cam (phong khong phan xa). Cét nay phai dwoc
dat trén mét ban xoay cho phép xoay tdm pha cia RSA xung quanh truc dirng, RSA
phai duoc dit & chinh gilra trdn va san. Buong blre xa cwe dai phai ndi tir tam RSA
dén tdm pha TTA va tam pha RTA. Khoang cach gitra b4t ky bé phan nao clia RSA
dén tran, san, twdng t6i thiéu 1a 0,5m. Ngoai ra khodng cach tir RSA dén TTA ciing
nhwr tir RSA dén RTA phéi dam bdo dé& cac ang ten ndm trong trwéng dién tir ving
xa clia ang ten con lai nhw yéu ciu & trong B.1.3. Khoang cach d gilra CA va vj tri
Mcentre dLPore thay thé bang gé¢ Quisplace gitta TTA va RTA

d,
_ displace
X pyopiace = 2-arCLaN (—2 J

)
Fiipioce = 2 s(r dung &ng ten thay thé phan cuwrc ngang

ad.p, < 60 > = X ~
isplace st dung ang ten thay thé phan cwe doc

Dau ra clia RSA duoc két ndi tric tiép dén cam bién céng suét clia may do céng
suat PM1 da dwoc hiéu chudn tai tAn s6 clia cac tin hiéu don tan st dung do kiém:.
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B.6. Po RSU
B.6.1. Thi tuc do cac thong sé phat

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

Trudmg dién tir vimg xa trong
khong gian o do

RSU

Ang lc;l phat
(RTxA} % B
i

Hinh B.4 - M hinh do thong s phat RSU

1} LHCP RTxA dwgc dat trén truc doc & vung Iang trong phong cam (phong khong
phan xa). Khoang cach gilba cac thanh phan ctia RTxA va tran, san, twdng t&i thiéu

ta 0,5m.

2) Ang ten RTA phai twong tng v&i cac tan so trung tam fr, nhw & trong 3.1.3. Ang
ten phai dwoc dat trén mét truc dat & phla cubi clia phong cam (phong khong phan
xa). Khoang cach gilra cac thanh phan clia RTA dén tran, san, tuwéng tdi thigu la
0,5m. RTA sé& |1& LHCP néu khéng cb quy dinh nao khéac trong thd tuc do.

3) Khoang cach d gitta RTxA va RTA phan dam bao dé& hai &ng ten nam trong triedng
dién tir viing xa cia nhau nhw yéu céu & trong B.1.3.

4) Cac tdm pha cia RTxA va RTA phéi cé clung d6 cao so v&i san.

5) Buirng birc xa cuc dai cia RTA phdi huéng dén tam pha clia RTxA. Budng blic
xa cwrc dai ctia RixA phai hwéng dén tdm pha clia RTA.

6) Két n6i may phat ciia RSU v&i RTxA théng qua FCCA.
7) K&t ndi RTA dén RD thong qua FCCA.
B.6.2. Thii tuc do cac thong s6 thu

Hinh B.5 va B.6 la m6 hinh do cac thdng s6 thu nhw: kha néng chiu dwng qué diéu
ché, kha nang chiu dwng phiéu dong kénh, khéa kénh va chon kénh. Hinh B.5 la mé
hinh do RSU sir dung 2 két ndi ang ten thu phat riéng biét.

Trong triedng hop RSU chi c6 mét ang ten thu phat chung, CC dugc stz dung dé
chia d3u ndi 3ng ten thanh hai dau néi thu phat riéng 1& nhw trong Hinh B.6.
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Hinh B.6 - M6 hinh do cac théng s6 thu RSU sir dung CC dé két néi 2 ang ten
phan cwe ngang

1) RTxA dwoc dat trén truc doc & ving ldng treng phdng ¢adm (phong khdng phan
xa). Khodng cach gitra cac thanh phan clia RTxA va tran, san, twdng tbi thiéu la
0,5 m.
2) RRxA dugc dat trén truc doc & ving Iang trong phéng cam (phoéng khong phan
xa). Khoang cach gitka céc thanh phan clia RRxA va tran, san, twong thi thidu 1a
0,5 m.
3) Tam pha cta RTxA duoc dat & vi tri so véi tdm pha clia RRxA mét khoédng cach
daisplace- DPiém trung tdm dwérng ndi gitba hai tam pha nay 1a Meentre.
4) Di chuyén ca hai theo chiéu doc hodc chiéu ngang dé ti sé ghép cua hai &ng ten 1a
cwe tiéu. Khoang cach daisplace e chon sac cho suy hao ghép gitra hai ang ten
khéng duoc vuot qua 30 dB.
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5) OBU phai dwoc dat trén mét truc doc & phia con lai ciia phong ¢am (phong khéng
phan xa), duwdng birc xa cue dai phai hwdng thang dén Mcentre-

6) Chiéu cao ctia tam pha so v&i san clia ang ten RTxA, ang ten RRxA va ang ten
OBU phai bang nhau.

7) Budrng birc xa cyc dai ciia RTxA hwong dén tam pha cua ang ten OBU.

8) Budng birc xa cwe dai ciia RRXA huéng dén tam pha clia dng ten OBU.

9) Ang ten clia OBU phai dwoc dat trong trivrng dién tir vang xa cia RTxA va RRxA
theo nhw trong B.1.3.

10) Két nbi may phat cia RSU dén RTxA théng qua bo suy hao diéu chinh duwgc AT1
bang cap FCCA.

11) Két ndi RRxA dén may thu ciia RSU béng bd két hop co 4 ket cudi, bé cach ly va
suy hao diéu chinh dwoc AT2 ¢6 suy hao ATNar2 bang cap FCCA.

12) Két néi v&i MSS1 bing cap FCCA dén mét trong cac cdng con lai cia bd két
hop.

13) Két néi véi MSS2 bang cap FCCA dén mét trong cac céng con lai cia bd két
hop.
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ISO/TR 14906 (1998): "Road Transport and Traffic Telematics (RTTT) -
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ETSI TR 102 273-2 (V1.2.1). "Electromagnetic compatibility and Radio
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