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Dgc lap Twdo - Hanh phic

Sbgf N022/TT-BTTTT Ha Ngi, ngantd thang 8 nam 2022
. CONG THENG TIN BIBN T CHINK PRU
THONG TU &S . ‘

Ban hanh “Quy chuén ky thuat quéc gia vé phoi nhiém treongd
VAN PHONG CHINH PHU cdc tram gdc dién thoai di ddng mit dat cong cong”

CONG VAN DEN

"""" Naay Uiy o Lugt Tigu chudn va Quy chudn k§ thudt ngay 29 thang 6 nam
Kinh-chuyén. /¢! [Jf}@gé .......

Cdn cir Ludt Vién thong ngay 23 thang 11 ném 2009;

Cén cir Ludt Tan 56' vé tuyén dién ngay 23 thdng 11 nam 2009;
Céin ciz Nghi dinh 53 127/2007/ND-CP ngay 01 thing 8 nam 2007 cia

pEN
| ey 0.4421 20;
l&n—ttrcﬂr—J

2L

Chinh phu quy dmh chi tzet va hudng dén thi hanh mét sé diéu cua Ludt Tiéu

" chudn va Quy chudn kj thuat

Can cir Nghi dinh sé 78/2018/ND-CP ngay 16 th&ng 5 ndm 2018 cua
Chinh phi stea doi, b6 sung mét s6 diéu cia Nghi dinh s6 1 27/2007/ND-CP
ngay 01 thang 8 ndm 2007 ciia Chinh phi quy dinh chi tiét thi hanh mét s diéu
Ludt tiéu chuin va quy chudn kp thudt; : ‘

Cén cir Nghi dinh s6 48/2022/NB-CP ngay 26 thdng 7 ndm 2022 cia
Chinh phi quy dinh chizc ndng, nhiém vu, quyén han va co cdu té chirc ciia Bé
Théng tin va Truyén théng;

Theo dé nghi cua Vu trudng Vu Khoa hoc va Céng nghé,

B¢ trucong B¢ Thong tin va Truyén thong ban hanh Thong tu quy dznh

Quy chudn kj thudt quoc gia vé phoi nhiém truomg dién tir cia cdc tram goc
dién thoai di déng mét ddt cong cong.

Piéu 1. Ban hanh kém theo Thong tu nay Quy chuin k¥ thuat quéc gia vé
phoi nhiém trudng dién tir cia cc tram géc dién thoai di* dong mat dht cong
cong (QCVN 8:2022/BTTTT).

Piéu 2. Hiéu luc thi hanh
1. Théng tir ndy c6 hiéu luc thi hanh ké tir ngay 01 thing 7 nam 2023.

2. Quy chuin k¥ thust quéc gia vé phoi nhim trudng dién tir clia c4c tram
gbc dién thoai di d6ng mit dt cong cdng, Ky hiéu QCVN 8:2010/BTTTT quy



thudt quéc g1a vé vién thon» 3 het»hleu luc thl hanh ké tir ngay 01 thang 7 nim
2023. :

Piéu 3. Gidy chung nhan klem dinh tram gbc dién thoai di dong mat dét
cong cong i dugc cap trwdc ngay Thong tr nay c6 hiéu luc thi hanh va dang
con thoi han duoc tiép tuc 4p dung cho dén hét thoi han hidu lyc néu tai glay
chu'ng nhin kiém dinh.

Diéu 4 Chanh Vin phong, Vu truéng Vu Khoa hoc va Cong nghé, Thu
trudng cac co quan, don vi thuc B§ Thong tin va Truyén théng, Gidm dbc S&
Thong tin va Truyén théng céc tinh, thanh phd truc thudc Trung wong va céc td
chirc, c4 nhan c6 lién quan chiu trach nhiém thi hinh Théng tur nay./. 1&

Noi nhin:

- Thi tuéng Chinh phi, c4c Phé Thit twéng Chinh phi (48 ble); =4

- Céc Bj, co quan ngang Bo, co quan thugc Chinh phu; :

- UBND c4c tinh, thanh phé trgrc thudc Trung uong;

-S& TTTTY céc tinh, thanh pho tryc thuge Trung vong;

- Cuc Kiém tra vin ban QPPL (B Tu phéap);

- Céng bio, Céng Thong tin dién tr Chinh phu; .

-BO TTTT: B{ trudng va cac Thi tméng, c4c co quan, don 3 v;
thudc B, C6ng thong tin dién tir cia Bé,

- Luu: VT, KHCN (250).
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Nguyén Manh Hang
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L&i noéi dau

QCVN 8:2022/BTTTT thay thé QCVN 8:2010/BTTTT.

Cac yéu cdu ky thuat va phwong phép do cla QCVN
8:2022/BTTTT dwoc xay dwng dyra trén co sé IEC 62232:2017,
ITU-T K.100 (07/2019), ITU-T K.52 (01/2018), TCVN 3718-
1:2005 va ICNIRP Guidelines “Guidelines for limiting exposure to
electromagnetic fields (100 KHz to 300 GHz). '

QCVN 8:2022/BTTTT do Cuc Vién thong bién soan, B Khoa hoc
va Céng nghé tham dinh, Vy Khoa hoc va Céng nghé trinh duyét,
.Bo trwdng BO Thong tin va Truyén théng ban hinh kém theo
Thong tu s624/2022/TT-BTTTT ngaydthangfham 2022.



QUY CHUAN KY THUAT QUOC GIA
VE PHO'!I NHIEM TRUONG DIEN T(r CUA CAC TRAM GOC
DIEN THOAI DI DONG MAT DAT CONG CONG

National technical regulation
on electromagnetic exposure from public land mobile base stations

1. QUY DINH CHUNG

1.1. Pham vi diéu chinh

Quy chuan nay ap dung cho céac tram goc dlen thoai di ddng mat dat cong cong cé dng
ten [4p dat ngoai trovi, hoat dong trong dai thn tir 110 MHz dén 6 GHz.

1.2. DB6i twong ap dung

Quy chudn nay ap dung ddi véi cac co quan, td chirc, doanh nghlep c6 tram gbc dién
thoai di dong hoat déng phat tin higu thong tin di déng trén lanh tho Viét Nam.

1.3. Tai liéu vién dan

IEC 62232:2017 “Determination of RF field strength, power density and SAR in the
vicinity of radiocommunication base stations for the purpose of evaluating-human

. exposure”.

1.4. Chir viét tit

E Cwong dé tredng dién Voén trén mét (V/m)

H Cuwdng d6-trudrng tir Ampe trén mét (A/m)

S Mat d6 céng suéat © Qat trén mét vudng (W/m?)
f Tan sb Héc (Hz)

SAR Mtrc hap thuy riéng _ Oat trén kilogam (W/kg)

A Bwéc séng . Mét (m)

C Van toc anh sang trong chan khéng 2,997 x 108 m/s

Mo Tré khang khong gian tv do 120 mQ (~ 377 Q)

1.5. Giai thich tir ngtr
1.5.1. Ang ten (antenna)

Thiét bi thue hién viéc chuyén ddi ndng lwong gitra song dwgc dan huwdng (vi du trong
cap dong truc) va séng trong mai trwedng khong gian tw do, hodc/va nguwgc lai. Ang ten
c6 thé dwoce st dung dé phat hoac/va thu tin hiéu vé tuyén;

Trong Quy chudn nay, néu khong cé quy dinh cu thé, thuat ngir ang ten dwoc diing dé
chi ang ten phat.

1.5.2. May phat (transmitter)

Thiét bi phat ra tan s vo tuyén dién va dwoc noi véi ang ten cho muc dich truyén
thong tin.

1.5.3. Tram géc (Base Station - BS)

- ———
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Thiét bi c¢b dinh st dung dé truyen song vd tuyen duoc st dung trong mang di dong
mat dat cong cong. Trong pham vi ciia Quy chudn nay, thuat ngir tram goc bao godm
cac may phat vo tuyén va ang ten di kém.

1.5.4. Thiét bi can do kiém (Equipment Under Test — EUT) ’
Tram gbc can phai do theo phuwong phap do quy dinh trong Quy chuén nay. !
1.5.5. Nguén lién quan (Relevant Source - RS) |

Ngudn btrc xa vé tuyén trong dai tan tir 100 KHz dén 6 GHz c6 ty 1& phoi nhiém I6n
hon 0,05 tai mot diém do (PI) xac dinh.

1.5.6. Tinh dang hwéng (isotropy) i
Dic tinh vat ly khéng thay ddi trong moi hwéng. |
1.5.7. l'\;lg ten ding hwéng theo phwong nim ngang (horizontaly omnidirectiona,ﬁ
antenna

Loai &ng ten birc xa vo tuyén dién cé cdng suét bang nhau theo moi hwéng trong mat
phang ngang. '

1.5.8. Ang ten dinh hwéng (directivity antenna): ’
Loai ang ten blrc xa vo tuyén dién theo mdt huéng nhét dinh. ‘
1.5.9. Ang ten thong minh (smart antenna) - |

Loai ang ten phat ra chum tia hep dbng thoi hwéng dén ngw0’| dung ca nhan dé téi wu
hba thong tin lién lac ¢ diéu chinh dinh hwéng bwc xa cong suét tirc thoi cho twng
kénh truyen thong rleng I&. Ang ten théng minh gém ang ten don & (MIMO) hoéc ang
ten tich hgp nhiéu phéan t& phat xa trén mot bé mat bire xa (mMIMO). |

1.5.10. Céng suit birc xa ding hu’o’ng twong dwong (Equivalent Isotropic Radlated
Power - EIRP)

Céng suét birc xa ddng hwéng twong dwong trung binh theo thei glan dwoe xac dinh
b&i cong thirc:

EIRP(W) = EIRP,(W) X F, = P,(W) x 10(G-1)/10 x F,
Céng suét blrc xa dang hwéng twong dwong danh dinh dwoc xac dinh bédi cong thL'f|c:
EIRP, (W) = P(W) x 10(G-1)y/10 !
Hoac EIRP.(dBm) = P,(dBm) + G~ L
Trong do:

- EIRP,(W): cong suét bire xa ddng huwéng twong dwong danh dinh, don vj oat;

- EIRP,(dBm): cong suét birc xa déng hwéng twong dwong danh dinh, don vi dé xi
ben;

. i
- EIRP(W): cdng suét btrc xa déng hwéng twong dwong trung binh, don vi oat; |

- P(W): tbng cdng suat dau ra clia cac may phat, don vi oat;

- P, (dBm): tdng cong suét dau ra cla cac may phat theo don vi dé xi ben;
- L(dB): téng suy hao tir cac may phat dén ang ten (vi du do combiner, feeder...); |
- G(dBi): do tang ich cwc dai cla &ng ten twong (rng v&i dng ten dang huwéng;
- F, Hé sb phat xa trung binh theo théi gian.

Déi voi tram gbce s dung &ng ten blrc xa théng thuong F, = 1.
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Déi véi tram gdc s dung dng ten bire xa théng minh F, = 0,233.
1.5.11. Cwdng do trwrng dién (electric field strength - E)

Do 1on clia véc to tredrng tai mét diém, xac dinh bang Iwc F trén mét don vi dién tich
g chia cho dién tich dé:

F
E= -
q

Cwong d¢ tredng dién c6 don vi la Vim.
1.5.12. Cwdng do trwwdng tlr (magnetic field strength - H)

D6 16n clia véce to tredng tai mét diém gay ra bdi lwe tinh dién F 1&n dién tich q chuyén
dong véi van tée v

F= q(vxuH)
Cuwéng do trwdng tir cé don vi [a A/m.
1.5.13. Biém do (Point of Investigation - PI)

Vi tri nam trong vung do (D) noi thiee hién do cac gia tri trreéng dién E, truwdng tr H
hoac mat dé cong suét S.

1.5.14. Diém tham chiéu (Reference Point - RP)

oI voi éng ten dang tam thi diém tham chiéu Ia tdm cla tam phan Xa sau (rear
reﬂector) Déi véi dng ten ding hwéng theo phuwrong nam ngang thi di&m tham chiéu
la tdm cla ang ten.

1.5.15. Pwéng bién tuan thu (Compliance Boundary - CB)

Duwdng bién tuan thu cua EUT la dub'ng bién glou han xung quanh ang ten phét cua
EUT ma bén ngoai dwdng bién d6 mirc phoi nhiém do EUT gay ra nho hon mirc phoi
nhiém gi®i han cho phép (khéng tinh dén anh hwdng cua cac ngudn birc xa khac).

Ving tuan tha caa EUT la vung thé tich dwgc bao bdi dwdng bién tuan tha, 1a vung
ma ngwoi dan khéng duoc tiép can.

1.5.16. Vung lién quan (Relevant domain - RD)

Viung xung quanh ang ten, trong dé ty 1& phoi nhiém do &ng ten d6 gay nén I&n hon
0,05.

1.5.17. Vung tham nhap (Public Access - PA)

Noi c6 thé dién ra cac hoat dong di lai, sinh hoat trong diéu kién binh thuwdng clia
ngudi dan.

1.5.18. Vung do (Domain of Investigation - DI)

Phan vung clia viing lién quan noi nguwdi dan cé thé tiép can khi tram goc da duoc
dwa vao hoat déng.

1.5.19. Mat do cong suat (power density - S)

Céng subt brc xa téi vudng géc voi mét bé mat, chia cho dién tich bé mat d6. Mat do
cong suat cé don vi la Wim2,

1.5.20. Mat 6 cong suat séong phang twong dwong (equ:valent plane wave power
density)

Céng suét trén mot don vi dién tich dwoc chudn héa theo phwong lan truyén cla séng
phang trong khéng gian ty do dwoc bteu dién bdi:

7
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2

_ = 120mH?
T

1.5.21. Mirc gi®i han phoi nhiém (exposure level)

Mdrc gi¢i han thl nhi@m dwoc dung dé so sanh v&i cac gia tri phO’l nhiém. Trong dai
tAn tir 100 KHz dén 6 GHz, cac mtrc giGi han phoi nhiém c6 thé la gia tri cwong 46
triedng dién, cwdng do trwdng tlr hodc méat do cong Ssuét.

1.5.22. Mirc hap thu riéng (Specific Absorption Rate - SAR)

l

i

|

Mirc theo thoi gian ma nang luong RF truyén vao mét don vi khéi lvgng sinh hoc, bidu
thi bang Oat trén kildgam (W/kg).

1.5.23. Phoi nhiém (exposure)

S=

Hién twong xuat hién khi con ngudi bj dit trong trwéng RF hodc dong dién tiép xtc. ! '
1.5.24. Phoi nhiém khéng do nghé nghiép (non-occupational exposure) ‘

Phoi nhiém khong-do nghé nghiép la phoi nhiém clia con ngwdi, khong phai do tron.Q
khi lam viéc hodc do cbng viéc.

1.5.25. Tré khang khong gian tw do (intrinsic impedance of free space)

Ty sb gitra cwdng dé trwdng dién voi cwong d6 trwdng tir cla sdng dién tir lan truyen

trong khéng gian. Tré& khang dic tinh cla séng phéng trong khéng gian tw do (tr'o’

khang khéng gian tw do) xap xi bang 377 Q (hay 120 rQ).
‘. 1.5.26. Ty |é phoi nhiém (Exposure Ratio) -

Thong sb du'o'c danh gla tai mét v tri xac dinh cho méi tan sb hoat dong cua ngudln
phat vé tuyen dwoc biéu dién bang ty sb gitra mat dd cong suét song phang twong

dwong so v&i mirc giéi han phoi nhiém twong (ng.
Trong déi tAn tir 100 KHz dén 6 GHz:

we =) i
E,
- Trong d6:
- ER: ty 1& phoi nhiém tai méi tan s6 hoat dong clia nguodn;
- f tan s6 hoat dong clia ngudn; |

- S: mat d6 cong suét song phang twong dwong do dugc tai thn s6 f clia ngudn; '

- Sy mire gi¢i han phos nhiém dan xuét duédi dang mat d6 cong suat séng phang
twong dwong tai tn s f;

- E: cwdng do trwdng dién do dwoc tai tn sb f cla ngudn; |
- E.: mtrc gi6i han phoi nhiém dan xuét dwdi dang cwdng dd triedng dién tai tan

s f. |
1.5.27. Ty Ié phoi nhiém tdng cdng (Total Exposure Ratio - TER)

Ty lé pho’l nhiém téng cdng cla riéng EUT la gia tri I&n nhét cla tbng cac gia tri phoi
nhiém clia EUT khéng tinh d&n cac nguén phoi nhiém lién quan.

Dbi voi EUT da bang tan (N béng tan):
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TEREUT = Z ERl

i=1

Gia tri 1én nhét cta tdng cac gia tri phoi nhiém ctia EUT va tat ca cac ngudn lién quan
trong dai tan t&r 100 KHz dén 6 GHz:

TER = TERgyr + TERgs
Trong d6:
- ER;: ty & phoi nhiém ctia bing tan i;
- TERgyr: ty Ié phoi nhiém clGa EUT;
- TERgs: ty 1& phoi nhigém clia tat ca cac nguén lién quan.

2. QUY BINH KY THUAT

2.1. Giéi han phoi nhiém khdng do nghé nghiép

Giti han phoi nhiém khéng do nghé nghiép di v&i dai tan clia cac tram géc dién thoai
di dong mat dat cong cong phai tuan thi Bang 1 nhw sau:

Bang 1 - Gi&i han phoi nhiém khéng do nghé nghiép

. Cuwéng do Cwong do Mat do cong suét
Dai tan treong dién treong tw séng phang twong
(Vim) (A/m) dwong (W/m?)
100 kHz - 1 MHz 87 0,23/ f05 -
1 MHz - 10 MHz 87/ 0.5 0,23/ {05 -
10 MHz - 6 GHz 27,5 0,073 2

2.2. Phwong phap xac dinh ty 1&é phoi nhiém tong céng

Muc nay quy dinh phwrong phép xac dinh ty 1& phoi nhiém tdng cdng trong cac khu vire
lién quan noi ngudi dan cé thé tiép can.

2.2.1. M6 ta phwong phap

Ty I8 phoi nhi&m téng cdng dwec xac dinh theo lwu d6 Hinh 1.

Chu trinh trong Hinh 1 dwoc thye hién theo 3 bwdc nhw sau nham xac dinh ty [& phoi
nhiém tdng céng:

- Buwéc 1: xac dinh viung tuan thi cla tram géc theo 2.3.1. Néu nguwdi dan cé thé tlep

can khong gian trong dwdng bién tuan thu (viing tuan thu) thi ty 1& phoi nhiém tong
cong sé Ién hon 1;

-  Buwdc 2: xac dinh vung lién quan va viung do theo 2.3.3 va 2.3.4. Néu ngudi dan
khong co6 kha nang tiép can vao ving lién quan, nghia |a khng ton tai viing do, thi
ty 1& phoi nhiém tong cdng sé nhé hon hodc bang 1;

- Buwéc 3: xac dinh ty 1& phoi nhiém tong cdng trong viing do theo 2.2.2.
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( Bitdin )

Burdc 1: Xic dinh ving tudn thi (CB)
cia EUT

Ving thim nhip
(PA) co giao véi

Cé

ving tudn thi
ciia EUT khéne?

Budc 2: Xic dinh ving lién quan (RD)
va virag 8o (DI) cva EUT

Bude 3: Xac dinh TER

TER £ 1 trong
DI Keét thic

Hinh 1 - Lwu db danh gia ty 1& phoi nhiém tdng cong ]

2.2.2. Panh gia toan dién ty 1é phoi nhiém tong cdng

Viéc danh gia toan dién ty lé phoi nhiém tdng cdng nham xac dinh ty 1e phoi nhlém'
tdng cong I&n nhét trong cac khu vipe danh gia noi ma nguwdi dan ¢4 thé tiép can (nghua

la vung do).

Néu nha khai thac thiét 1ap ranh giéi clia khu vwe cdm nhdm ngan sy tiép can cla

TER > 1 trong DI
Két thic

ngwdi dan téi khu v xung quanh EUT va/hodc cac ngudn lién quan thi viéc danh gia
phai dwoc thiee hién tai cac diém do (Pl) ndm sat voi cac ranh gidi nay (xem Hinh 2).
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Ranh giéi ciia khu vige cam
nam trong vung do (DI)

EUT

Hinh 2 - Ranh gi&i vat ly ctaa khu vwe ¢Am nam trong vung do
Ty 1& phoi nhiém tdng cong dwec xac dinh tai cac diém do (Pl, xem 1.5.26) bang
phuwong phap mé ta trong 2.4 va 2.5. Bwéc ldy mau (khoang cach gira cac diém do)
t6i da 1a 2 m. Tap hop céac diém do phai tao thanh lwGi véi mét lwdi 1a hinh vubng cé
kich thwéctéidala2mx2 m.

?\ Vj.tii do cé 4% cao.170 cm

¥ \
ik
¢ Vi tr{ do'cé do cao 150 cm

P ™ Vit do ¢ @8 cao 110 em
170 cm
150 cm
110 ¢m — e ———
) 1 eiesanng noudl dan

iépiean(public walkway)

Hinh 3 - Ba vi tri do tai tirng diém do .
Tai méi diém do, ty 1& phoi nhiém tdng cdng dwoc xac dinh la gia tri 1on nhét cla cac
gia tri ty 1& phoi nhiém tong céng do dwec tai cac vi tri do 6 dé cao so vGi méat san
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noi ngwdi dan tiép can 13 110 cm, 150 cm va 170 cm va nam trong ving do (DI) nhw
minh hoa trong Hinh 3.

2.3.Phwong phap xac dinh cac vung
2.3.1. Vung tuan tha

Viing tuan thi cla ang ten dang hwéng theo phwong nam ngang.

- D .
D ——
A o] Piém tham
T chiéu ing ten

H h

\ 4 o}
a) Mat phdng ngang ang ten dang b) Mt phéng dirng &ng ten dang
hwéng theo phwong nam ngang hwéng theo phu’o’ng nam ngang

Hinh 4 - Vung tuan tha cua dng ten ding hwéng theo phwomg niam ngang |

Vung tuan thi cGia mot dng ten dang hwéng theo phwong ndm ngang.la mét hinh try
tron (dwdng kinh 1a D) va chiéu cao bang dd dai mat blrc xa &ng ten cong thém 0,2 m,
m& rong 0,1 m vé hai phia trén va dwéi cla dngten (H=h + 0 2m) Hinh tru nay ¢6
truc trung véi tryuc cla ang ten (xem Hinh 4).

Cong thirc xac dinh dwéng kinh clia viing tudn thi cha ang ten dang hwéng theo
phuwong ndm ngang (xem Phu luc A) nhw sau:

EIRP
b= ﬂSL (m)

Trong dé:
- EIRP (W): c6ng suét birc xa ddng hwdng trong duwong clia ang ten;

- S, (W/m?): Mirc gi6i han phoi nhi8m khang do nghé nghiép din xuét dwéi dang mat
d6 cong suét song phing twong dwong (Wim?2), dbi véi tram gbc ap dung dai tan
tir 110 MHz dén 6 GHz dworc tinh béng 2 W/m?2

- D: dwdrng kinh cla hinh try (Gwdng kinh cia viing tuan tha); :
- H (m): chiéu cao cla hinh try (chiéu cao cla ving tuan thl), tinh badng h + 0,2 m;

- h: 86 dai mét birc xa cta ang ten.

12 ' ’
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Vung tuan tha ctia ang ten dinh hwéng

A
Diém tham chiéu Ang ten i %-
Diém tham chiéu ¥ng ten
2D
. g
) Y
\ 4 | Y od
it D > i D. >
a) Mat phdng ngang viing tuan tha b) Mt phing dirng viing tuan thi
ang ten dinh huéng : ang ten dinh hwéng

Hinh 5 - Vang tuan tha cha dng ten dinh hwéng
Ving tuan tht clia mét &ng ten dinh hwéng |2 mét hinh hép chir nhat co day la hinh
chi nhat (chigu dai D, chiéu réng D¢ hodc 2Dsqe) va chiéu cao bing d6 dai mét birc xa
ang ten cong thém 0,2 m, m& réng 0,1 m vé& hai phia trén va dwéi clia dng ten (H = h
+ 0,2 m). Hinh hop nay duoc bét dau tir sau ang ten 0,1 m va cé truc song song v&i
tryc ctia ang ten (xem Hinh 5). :

Cong thirc xac dinh kich thwéc cla ving tuan thi cla dng ten dinh hwéng (xem Phy
luc A) nhy sau:

IRP
D=D¢+Dy = Z'TI—S:-FO,:[ (m)
2Dgj9e= D¢

Trong dé:

- EIRP(W): Céng suét blrc xa déng hwéng twong dwong trung binh clia éng ten;

- S_(W/m2): Mtrc gi¢i han phoi nhim khéng do nghé nghiép dan xuét duwéi dang mat
d6 cong suét song phing tvong duong (W/m?), dbi véi BS ap dung dai tan tir 110
MHz dén 6 GHz dwoc tinh bing 2 W/m?;

- D (m): chidu dai canh day ctia hinh hép;

- 2Dg4e: Chiéu réng canh day clia hinh hop,

- H (m): chiéu cao cua hinh hép (chiéu cao cla ving tuan tha), tinh bang h + 0,2 m;

- Db (m): khoang cach twr diém tham chleq cuia 4ng ten dén dwdng bién vung tuan thu
_phia sau ang ten bang 0,1 m;

- Dt (m): khodng cach tir diém tham chiéu cua ang ten dén dudng bién vung tuan tha
& phia triedc dng ten (hwéng phat séng chinh);

- h: dé dai méat bire xa clia ang ten.

13
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2.3.2. Viing tham nhap

Y

Viing tham nhap dwoc xac dinh bdi mét (hoac nhiéu) khéng gian c6 day la mat sa]}\
noi ngwdi dan tiép can va chiéu cao 1a 170 cm (xem Hinh 6). |

1T omT

Hinh 6 - Minh hoa vliing tham nhap . ’

2.3.3. Vung lién quan ’ ‘

2.3.3.1. Ving lién quan cGa dng ten ding hwéng theo phwong nim ngang

<"""' Dy "
<4— Ro —p 4— D. >
Diém tha I Re '
chiéu dng | | Didm tham chiéu
ten 35m | ang ten
+ A
'
a) Mat phang ngang vung lién quan b) Mat phéng dirng vung lién quan
cua ang ten dang hwéng theo cda ang ten dang huong theo
phwong nam ngang phwong nam ngang
Hinh 7 — Viing lién quan cta dng ten ding hwéng theo phwong ndm ngang
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Viing lién quan ciia mét 3ng ten d3ng hiréing theo phrrong ndm ngang Ia mét hinh try
tron Budng kinh 1a Dgp va chiéu cao 1& Hgp (xem Hinh 7).

Doi véi ang ten don baing tan:

EIRP(W) EIRP(W)
Drp = 0,057S;, V20 S,

Déi véi dng ten da bang tan:

_ [N ERRW) _ EIRR,(W)
Dro = ~ 0,058y V20 Z TSy

Trong do:

- Dgp: dwdng kinh vung lién quan (m);

- D: ban kinh vung tuan tha (xem 2.3.1);

- Hgp: chidu cao vung lién quan (m), tinh bang 7 m;

- EIRP(W): cdng suét birc xa ddng hwéng twong duong (W);

- EIRP,(W): cbng suét birc xa ddng huéng trong duwong ciia bang tan i (W);

- S.: mirc gi&i han phoi nhim khong do nghé nghiép din xuét dwéi dang mat 46

céng suét séng phing tong dwong (W/m2), dbi véi BS &p dung trong dai tan tir

110 MHz dén 6 GHz duwoc tinh bang 2 W/m?;

- S;: mirc gi¢i han phoi nhiém khong do nghé nghiép dan xuat dwéi dang mét o
cong suét song phing twong dwong cla bang tan i (W/m?), déi voi BS ép dung
trong dai tan tir 110 MHz dén 6 GHz dwoc tinh bang 2 W/m2.

2.3.3.2. Ving lién quan cua dng ten dinh hwéng

A

Diém tham chiéu ang ten f 4

35m .
D Y E/
. Hyp

Diém tham chiéu 4ng ten

" —P]

4——— Do — P 4—— D. —P

a) Mat phdng ngang viing lién quan clia  b) Mt phang dirng viing lién quan cua
ang ten dinh hwéng ang ten dinh hwéng
Hinh 8 — Vung lién quan cua dng ten dinh hwéng
Vuing lién quan cua ang ten dinh hwéng la hinh hdp theo hwdng phat séng chinh cua
ang ten, chidu dai 1a Dgp, chidu rdng 1a Dgp va chiéu cao 1a Hgp (xem Hinh 8).
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Déi v&i dng ten don bang tan:

D6i voi ang ten da bang tan:

Trong dé6:

b EIRP(W) EIRP(W) EIRP(W)
RD = 1505 x 4nS, 4115,,

EIRP, (W) ’ EIRP,(W) z EIRP, (W)
= — = +/20. — =13 —_—
Dgp j - 0,05x 41'[3]_,’1 - 4nSy . SLi

RD = 3,5 + Hb (m)
Hy = max(Dgp tana, 3,5) (M)

Dgp: kich thwéc day cha ving lién quan (m);

Dr (m): khodng céch tir diém tham chiéu cla ang ten dén duéng bién vung tuan th
& phia trwéc ang ten (xem 2.3.1);

Hgp: chiéu cao ving lién quan (m);

Hy: chiéu cao tinh tir didm tham chiéu cda ang ten dén mép duwéi cia ving Ileln
quan (m); :
EIRP (W): cong suét birc xa ddng hwéng twong dwong trung binh (W);

EIRP,(W): cong suét blrc xa dang hwdng twong dwong trung binh cda bang t n
W)

S.(W/m2): mirc gii han phoi nhiém khdng do nghé nghiép dan xuét dwdi dang mat
dd cong suat song phang twong dwong (W/m2), déi véi BS ap dung dai tan tiy
110 MHz dén 6 GHz duoc tinh bang 2 W/m?; |
Sii: mtre giGi han phoi nhiém khéng do nghé nghiép dan xuét dwéi dang mat do
cdng suat séng phang twong dwong clia bang tan i (W/m2),ddi véi BS ap dung di
tan tir 110 MHz dén 6 GHz dwoc tinh bing 2 W/m?;

a: téng goéc ngang (dién + co) tinh béng do;

Trong triedng hop khdng xac dinh dwoc a thi ¢ thé tinh bang —radxans (129, day

[ -t}

la géc ngang thye té tdi da dwoc Iwa chon dé dam bao két qua Ia ngat nghéo nhat
Pdcao3,om cung dwoc lya chon twong (rng véi chiéu cao Hb thwe té cho dng ten
khéng c6 géc ngang;

Cac cong thire trén dwoc ap dung cho dng ten nghiéng xudng. Néu ang ten nghler|\g
lén phia trén, cac gia tri 3,5 m va Hysé dwoc hoan déi.

2.3.4. Vung do (DI)

Ving do la viing con ctia vung lién quan va noi ngwdi dan cé thé tiép can, a phan gi
nhau gitra ving lién quan va ving tham nhap cda tram géc (xem Hinh 9).
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» -

Hinh 9 - Minh hoa ving do ctia ang ten dang hwomg theo phwong nam ngang

2.4. Phuwong phap do-
24.1. Yeu cau chung

Cé6 thé st dung th|et bi do bing thong rong hoéc thiét bi do chon tan bao gom mot
hodc nhiéu dau do dé do kiém cwdng do trvong dé xac dinh ty 1& phoi nhiém ER. Hé
théng o va x( ly phai bao phl it nhéat dau tan tw 100 KHz dén 6 GHz va cao hon néu
dwoc yéu cau. v ‘- :

Céng suét bec xa cia EUT tai thdi diém do yéu ciu phat Ion nhat..

2.4.2. Yéuciuvdthiétbido =~ - |

Thiét bi dwoe str dung dé do klem phal dwoc hleu chuan & mot sé tan sb du dé dat
dwoc d6 khéng dam bao do da cong b cla thiét bj trong dai tAn do. C6 thé thuc hién
hiéu chuan toan bd hé thong hoac hiéu chuan tatca cac bé phan riéng le ctia hé théng.

Trong tredng hop kha nang giai didu che cu thé duoc st dung, thiét b: do cling phai
dwoc hiéu chuan cho cac tham so quan tam (w du déi voi WCDMA tin hiéu CPICH

va tin hiéu am lwgng).
Hé thong do bang théng rong dwoc yeu | cAu tal Bang 2.
Bang 2 - Yéu cau ve hé thong do bang thong rong

Dap trng tan sé Mirc phat hign. | - Déi’déng Tinh tuyén Tinh ding hwéng
tdi thléu : |~ tinh gk’
. cua dau do
T 900 MHz@én3 | <omwm? | . s40d8 ° | +15d8 | <2° dB 6i v6i Gau
GHz +1,5dB , CoL - : dé dang hwéng.
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Nhd hon 900 MHz (vidu1Vim , !
va lén hon 3 GHz hoac 0,003

+3dB Alm)

Ang ten do va d4u do (Probe) co dap ing ding hiréng dugc khuyén khich si dung. Truc don (vi du:|
dipole lwdng cyc) va ang ten do dinh hwéng duoc phép cung cap mién (2 phép do duoc x ly sau
& c6 duoc cudng do tredng tdng cong (twong duong véi viéc do kiém bang dau dofang ten do
déng huwéng).

Hé théng do chon tan dwegc yéu cau tai Bang 3.

Bang 3 - Yéu ciu vé hé théng do chon tin

L s x M at hié i e i . 2 .
- Pap ng tan so wfém?ité:'?n Dai dong tuygl:'t‘inh Tinh dang hwéng
cua dau do
2
Tt 900 MHz aén 3 | & 01 mWim

(Vi dy: 0,06 Vim) Nhd hon 900 MHz: < 2 dB|
- Ty sb tin hiéué /tap | >60dB | +1,5dB | Tir 900 MHz-3 GHz: <3 dB
Nhé hon 900 MHz va | & mirc téi thiéu 10 ,
lbnhon3GHz+3dB | dB trén bang Lon hon 3Gz: <5 dB ‘
théng do kiém : '

GHz +£1,5dB

Ang ten do va dAu do c6 dap trng d&ng hwéng dugc khuyén khich st dung. Tryc don (vi dy: dipole
leng cyc) va ang ten do dinh huéng duoc phép cung c&p mién la phép do dwoc xi ly sau dé cd

dwoc cudng do treong tdng cong (twong dwong véi viec do kiém bing dau do/ang ten do ding
hwéng) ‘

2.4.3. Do biing théng réng | |
2.4.3.1.Kha ning ap dung phép do bang théng réng |

Phép do bang théng rong dwa ra téng cla tat ca cac tin hiéu trén dai tan cla dau do
ma khéng phan biét si dong gop clia cac tn sb khac nhau (ttr EUT ho#c tir cac nguon
xung quanh). Ching cé thé cho gia tri cwéng do trwéng trung binh tire théi hodc trung
binh theo th gian. |

Phwong phap nay dwa ra cwdng d9 trurdng tai thoi diém quan sat va phu hop dé giam
sat cwong do trurdng.

Phép do bang thong rong phl hep d& xéac dinh cac mirc tdng thé trong méi treéng.

Ngoai suy két qua do bang thdng rong khong dugc khuyén khich. Phép ngoai suy nhw
vay co thé din dén két qua virot qua gia tri thuc té tiy thue vao déc diém cla dau do
va d&c tinh cla tin hiéu EUT / méi trerng xung quanh. Do d6, phép do chon tan duoc
khuyén nghi khi yéu cau ngoai suy chinh xac.

2.4.3.2. Phwong phap do bang thong réng

Lt_ra‘ chon cdng cuy khao _sét' bang thong rong dang hwéng cd pham vi do phu hop tir
100 KHz 16i 6 GHz d& do cwdng db trieong RF va dap (vng duoc cac yéu cau vé thiét
bi bang théng rong.
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Pap trng tan sb clia ddu do phai bing phing trong dai tAn yéu ciu Bang 2 hoic phai
la nghich dao clia gi¢i han phoi nhidm phy thudc tan s6 ¢ lién quan dé cung cap kha
nang doc tryc tiép dwoc biéu thi theo ty 18 phoi nhi@m ¢6 lién quan, vi dy bang phan
tram cua gi&i han.

2.4.4. Do chon tin

2.4.4.1. Kha nang ap dung phép do chon tin

Phép do chon tan st dung dung ky thuat phan tich phd hodc giai ma kénh dé tach va
xac dinh ngudn clia tram gbc va céac tan sb xung quanh dwoc st dung:

- D& phan biét tin hiéu & cac tan sb khac nhau;

« Khi cac treéng xung quanh c6 thé so sanh véi mirc cla ngudn tram goc hodc vuot
qua mirc clia ngudn tram géc;

« Khi cAn théng tin d& cho phép ngoai suy chinh xac tir cdu hinh danh gia sang céu
hinh dinh lwgng;

« Trong tredng hop dinh lwgng phoi nhiém RF tai chd, khi mirc mat d6 cong suét vuot
qua ngwdng nhét dinh.

2.4.4.2. Phuwong phap do chon tan

*'Khi str dung thiét bi do chon tan, dam bao thiét bjbao phu dai tan cla cac tin higu can
danh gia. Viéc do trén mét dai tAn rong trong mét s6 tredng hep c6 thé can nhiéu hon
mét ang ten do. '

Phép do cwéng dd triwdng RF phai xem xét cac dong gop to tat ca cac hwéng / phan
cwe. St dung dng ten dang hwéng la phit hop nhat cho phép do nay. Céac ang ten
khac c6 thé dwoc s dung theo cac quy dinh sau day.

« Truc don (vi du: dipole lwdng cwc) cé thé dwoc st dung dé cé dwoc cwdng 46 trwdng
RF tdng bang cach dinh vi d4u do theo ba hwéng trirc giao va tinh tong cac két qua
do duwgec.

« C6 thé s dung diu do hozic ang ten do ddng hwdng dé tach cac déng gop tiv cac
hwéng khac nhau. Nhirng dong gép nay sé dugc cong lai dé xac dinh cwéng dd trudng
tdng.Tuy nhién, gia tri ndy sé cao hon mirc gid tri that.

« C6 thé st dung ang ten dinh hwéng cho phwong phap quét cam tay véi diéu kién
dwoc dinh hwéng dé doc gia tri ceng @6 trdng RF toi da.

Méi twong quan gitra cac két qua thu duwoc khi st dung ang ten dang hwéng va khéng
déng huwéng ¢ thé bi anh hwdng bdi sy hién dién cua tin hiéu da dwdng manh.
Thyc hién quét phd rong ban dAu d& xac dinh cac tin hiéu quan tam cho phan tich tiép
theo.

Dbi véi cac tin hiéu quan tam (vi du: mirc cao), tdng dé phén giai do béng cach tap
trung vao tAn sé tin hiéu va thiec hién phép do riéng tirng tin higu.
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Tirng dai tin lién quan can do phai dwoc phén tich d& xac dinh cai dat téi wu cho may
do chon tan. Cai dat bang thong phan giai phai tinh dén cac tin hiéu cla tram gbc va
cac trirdng xung quanh thich hep. |

2.4.5. Xac dinh gia tri Ty 18 phoi nhiém téng céng cia EUT (TER,,,) |

Téng mirc phoi nhidm clia EUT dwoc tinh béng tdng cac ty 1& phoi nhiém cla cac
baing tAn phat clia EUT. Gia trj phoi nhidm tdng cdng dugc xac dinh la gia tr 16n nhat
do dwgrc trong vung do D!

N ) !
TER e = ZERi | ’

‘Trong d6:  ER; la ty |é phoi nhiém cla bang tan i; |
TER..: tOng ty & phoi nhiém cta EUT, ddi v&i thiét bi don bang tam;
TER¢ut=EReyt- '

Theo quy dinh tai 2.2.2, tai mdi diém do gia trj ER; dwgc xac dinh tai 3 vi tri va lay gia
tri Ién nhat.

2.5. Danh gia ty 1é phoi nhiém téng céng

Ty 1& phoi nhiém tdng cong tai didm do (PI) 1a tdng ciia M gié tri ER do dworc trorlg
toan bd dai tan tir 100 KHz dén 6 GHz:'

TER = Z ERf = TEREUT + TERRS

Trong d6:  ER¢ ty 1& phoi nhiém tai tAn s6 f c6 gia tri > 0,05;
TER: tdng ty 1& phoi nhiém tai diém do;

TERgyr : t6ng ty 1& phoi nhiém clia EUT,;
 TERgs: tdng ty 1& phoi nhiém cia RS.

Né&u ty 1& phoi nhi&m tdng cong nhd hon hodc bing mot (TER<1) thi tram gbc tuan
thi yéu ciu vé& mirc gi¢i han phoi nhiém khong do nghé nghiép.

Néu ty 1& phoi nhidm téng cong I&n hon mét (TER>1) thi tram gbc khéng tuan thu
yéu cau vé& mirc gidi han phoi nhiém khdng do nghé nghiép.

3. QUY PINH VE QUAN LY

3.1. Tram gbc dién thoai di ddng mat dét cong cong phai phiu hop cac quy dinh tai Quy
chuan nay.

3.2. Phwong tién do, thiét bi do: tuan tha quy dinh clia phap luat do lwong.
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4. TRACH NHIEM CUA TO CHU'C, CA NHAN

Cac doanh nghiép vién thdng cé trach nhiém dam bao cac tram gbc dién thoai di ddng
mét d4t cdng cong phi hgp véi Quy chudn nay va chiu sy kiém tra clia co quan quan
ly nha nwéc theo cac quy dinh hién hanh.

5. TO CHU’C THYC HIEN

5.1. Cuc Vién thdng va cac S& Thong tin va Truyén thdng c6 trach nhiém hwéng dan
va tb chtre trién khai quan ly cac tram gbc dién thoai di déng mét dat céng cong theo
Quy chuan nay. |
5.2. Quy chuén nay dwgc ap dung thay thé QCVN 8:2010/BTTTT, Quy chuén ky thuét
quéc gia v& phoi nhidm trwdng dién tir clia cac tram géc dién thoai di dong mat dat
cbng cdng. _

5.3. Trong trweng hop cac quy dinh néu tai Quy chudn nay cé sy thay ddi, bd sung
hosic dwoc thay thé thi thiee hién theo quy dinh tai van ban méi.

5.4, Trong qua trinh trién khai thyc hién Quy chudn nay, néu c6 van dé phat sinh,
virdng méic, cac tb chire va ca nhan c6 lién quan phan anh béing van ban vé B Théng
tin va Truy&n théng (Vu Khoa hoc va Céng nghé) dé& dugc huéng dan, giai quyét./.

21



QCVN 8:2022/BTTTT

Phu luc A
(Tham khao)
Xac dinh ving tuan thu
A.1. Mit cit viing tuan tha |

A _ ]
Dié iéu an 1 :
iem tham chiéu ang ten y Y
Diém tham chidu ing ten
2D, '
H p
h 4 \ XX
) D -
Eﬂam - ’ _ E:'m D, >

a) Mét cat ngang ving tuan thi cta ang b) Mat cat dirng ving tuan thd cla ang
ten dinh hwéng qua diém tham chiéu ten dinh hwéng qua diém tham chiéu

Hinh A.1 - Mit cit viing tuan thu cia ang ten dinh hwéng

< D : |
Diém tham
chiéu ing ten

\ 4
+ 01

a) Mat cét ngang vung tuan tha cla b) Mat cat dirng vung tuan tha cla éng;j
ang ten dang hwéng qua diém tham ten ddng hwong qua diém tham chiéu |
chiéu ' !

Hinh A.2 - Mit cit ving tuan thi clia dng ten dang hwéng theo
phwong ndm ngang
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A.2. Dién giai

Ang ten dinh hwéng: (Hinh A1)

Trén mat ct ngang goi diém F 1a diém xa nhat so véi diém tham chiéu (RP) theo
hwéng bup séng chinh clia ang ten dinh hwéng.

Ap dung mb hinh truy&n séng trong khdng gian tw do, v&i gia thiét tai diém F trén
dwdng bién tuan tha cé dac tinh blre xa triedng xa, mat @6 cong suét tai diém F sé Ia:

Sk = gapz (W/M?)

Trong dé:

- EIRP: cdng suét blrc xa ding Hwé'ng twong dwong trung binh cla ang ten;
- Dp(m): khoding cach tir didm tham chiéu (RP) dén diém F;

- Se(W/m?): mat d6 coéng suét tai diém F.

Theo dinh nghia dwdng bién tuan tha thi mat @ cong suét tai diém F béng mrc gi&i
han phoi nhiém dan xuat dwéi dang mat do cong suét S =S, Dp = D¢ . Vi vay:

EIRP

£= Joms, (M)

Twong ty diém B la diém xa nhat so véi diém tham chiéu (RP) theo hwéng bup séng
phia sau ctia ang ten dinh huwéng:

Dh = 0,1 (m)
Puwéng kinh cia vung tuan thd 1a D = Dy + Dy, (m).

D= ’E‘R + 0,1 (m)

Ang ten dang hwéng theo phwwong ndm ngang (Hinh A 2).

Nhw vay:

Chon diém A 1a diém béat ky ndm trén dwéng bién tuan thi cua éng ten dang huéng
Twong tw nhw trén, do ang ten dinh hwo'ng nén Dy = D, = D,.

Nhw vay:

_ ., [ere EIRP
D=2 |— =, — (m)

41151,

A.3 - Vi du tinh toan kich thwée vung tuan tha

Vidu 1: Tinh toan kich thwédce vung tuan thi cho mét ang ten dinh huwéng. Gia thiét mat
&ng ten dinh huéng c6 cac théng sb sau:

- Téng cong suat phat clia cac may phat P, = 144 W (twvong dwong 51,6 dBm);
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- Tdng suy hao tir cAc may phat dén ang ten L = 6 dB;
- Do tang ich cua ang ten theo hwéng buap séng chinh G = 17,5 dBi;

- Mrc gi6i han phei nhiém khong do nghé nghiép (d&n xuat dwdi dang mat d6 cong
suat séng phang twong dwong) tai tan sé phat cla dng ten S, = 2 W/m?,

- D9 dai mat brc xa cua dngten h = 0,8 m.
VUng tuan thu cha ang ten nay c6 dang hinh hép nhw Hinh A.1.
Céng suét blrc xa dang hwdng twong dwong trung binh theo thi gian:
EIRP = EIRP,(W) = P,(W) x 10C~1)/10= 2 034 (W)
Twong dwong 63,1 dBm

EIRP
Dt = 2 Dgige = ‘r&: 9 (m)

D =D; + 0,1 =9,1(m)
H=h+02=1(m).

Vi du 2: Tinh toan kich thwéc vang tuan thd cho mét ang ten dinh hwéng thong minh
+ ¢b cac thong sb sau: .

Kich thwéc vung tuan tha:

- Tdng cong suét phat clia cac may phat P, = 288 W (twong dwong 54,6 dBm),
- Tdng suy hao tir cac may phat dén ang ten L = 6 dB;
- D6 tang ich caa ang ten theo hwéng bup séng chinh G = 24,5 dBi;

- Mtrc gi¢i han phoi nhiém khong do nghé nghiép (dan xuat dwéi dang méat a6 cong
suét song phang twong duwong) tai tan sé phat cua ang ten S, = 2 W/m?;

- Do dai mat blec xa clia ang ten: h = 0,8 m.
Vung tuan thd clia ang ten nay cé dang hinh hp nhw Hinh A.1.
Cong suét birc xa dang huwéng twong duong:

EIRP,(W) = P,(W) x 10(245-6)/10 = 20 389 (W)
Cong suat birc xa déng hwdng twong dwong trung binh:

EIRP(W) = EIRP,(W) x 0,233 =4 751 (W)
Kich thwée vung tuan tha:

EIR
D= 2 Dgge = ’;;-'E = 13,75 (m)

D =D; +0,1 = 13,85 (m)
H=h+0,2=1(m).
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Phu luc B
(Tham khao)
Xac dinh dwdong bién cta vang lién quan

B.1. Mat cit viing lién quan

A

>

Diém tham chiéu &ng ten
. Diém tham chiéu &ng ten

2

< o
» .
— —>|<—§

¢ Do ———p . |¢&—— p. —»

a) Mt cit ngang viing lién quan cia  b) Mat ct dieng vang lién quan cla dng
*&ng ten dinh hwéng qua diém tham  ten dinh hwéng qua diém tham chiéu
chiéu

Hinh B.1 - Mit cit ving lién quan clia dng ten dinh hwéng

+ sevmegrea v

‘_ Dus
4— Do >
>
T Diém tham chiéu
35m ing ten
% :
a) Mat cat ngang ving lién quan cuia ang b) Mét cat drng ving tuan tha cla ang’
ten dang hwéng qua diém tham chiéu ten ding hwéng qua diém tham chiéu

Hinh B.2 - Mt cat ving lién quan ctia dng ten ding hwéng
theo phwrong ndm ngang.
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B.2. Dién giai
Ang ten dinh hwéng: (Hinh B.1).

Trén mat cit ngang goi diém F [a diém xa nhét so v&i diém tham chiéu (RP) theo
hwdng blp song chinh clia ang ten dinh hwéng néu diém F ndm trén dudng bién ving
lién quan, theo dinh nghia vung lién quan thi Sz =5 %S, = 0,05 S,

_ EIRP EIRP EIRP_
D = J = V20 |- =V20D;

4TSE 0,05x L

Néu &ng ten hwéng xubng phia dwéi ¢ tdng goc ngéng (Dién + Co) 1a a (Dg) thi ta
cé: ‘ -

Hyp = Dpxtga = meX tga
Hgpp = 3,5+ H,

Trong trwéng hop Hy, (M) < 3,5 (m), tinh ngat nghéo nhét cho Hy, (m) = 3,5 (m).
Trong d6: |

- EIRP(W)' cong suét birc xa ddng hwéng twong dwong cla ang ten;

- DF (m) khoang cach tir diém tham chiéu (RP) dén dlem F;

- Ds(m): khoang cach tir diém tham chiéu cla &ng ten den duwong bién vung tuan
tha & phia trwéc ang ten;

- Hgp: chiéu cao ving lién quan (m);

- Hy: chidu cao tinh tir diém tham chiéu cla &ng ten dén mép dwdi cha ving lién
quan (m);

- a: géc ngang (Dién + Co) (do).

Ang ten ding hwéng theo phreng ndm ngang (Hinh B.2);

Twong tw nhw ddi véi ng ten dinh huéng,
Dgp (M) = V20D (M)
Hgp(m) =7 m

B.3 - Vi du tinh toan kich thwéc vang lién quan

Tinh toan kich thwéc ving lién quan cho mét dng ten dinh hwéng. Gia thiét mét ang
ten tram géc dinh hwéng c6 cac théng s6 nhw néu tai vi du 1 Phu luc A.3:

- Tdng cdng suét phat clia cac may phat P, = 144 W (twong dwong 51,6 dBm);
- Téng suy hao tir cac may phat dén ang ten L = 6 dB;
- Do tang ich clia ang ten theo hwéng bup séng chinh ¢ = 17,5 dBi;

- Mirc gi6i han phoi nhigm khéng do ngh nghiép (dan xust dudi dang mat d ceng
suét song phdng twong dwong) tai tan s6 phat clia &ng ten S, = 2 W /m?
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Khi d6 ta tinh dwoc: D = 2 Dgge = | = 9 (m)

4mSy,
Kich thwéce ving lién quan (theo Hinh B.1)
Dgp (M) = V20Dg(m) =9 x V20 = 40,25 (m)

Néu goc ngéng cla 4ng ten (Pién va co theo chiéu hwéng xudng) a =7 °(Tga =
0,1227)

H, = Max (3,5; Dgp x tg ) = Max (3,5; 40,25 x 0,1227)= 4,94 (m).
Hep(m)=35m+494m=844m

Néu géc ngéng clia 3ng ten (Pién va co theo chidu hwéng xudng) a =-3 ° (Tg a =
0,0524) :

Hp = Max (3,5; Dgp. tg a) = Max (3,5 m; 40,25 x 0,0524)= 3,5 m.
HRD(m) =35m+35m=7m
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