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THONG TU

Ban hanh “Quy chuin ky thuét quoc gia vé phoi nhiém trwong dién tir ciia
cic tram goc dién thoai di dong mit dit cong cong”

Can civ Lugt Tiéu chudn va Quy chudn ky thudt ngay 29 thing 6 nam
2006;

Can cir Ludt Vién théng ngay 23 thdng 11 ndm 2009;

Can cir Lugt Tdn s6 vé tuyén dién ngay 23 thang 11 ndm 2009;

Cén cir Nghi dinh s6 127/2007/ND-CP ngay 01 thing 8 ndm 2007 cia
Chinh phii quy dinh chi tiét va heéng dan thi hanh mét sé diéu cia Ludt Tiéu
chudan va Quy chuan kj thudt;

Cén cit Nghi dinh sé6 78/2018/ND-CP ngay 16 thing 5 nam 2018 ciia
Chinh phi sira doi, b6 sung mét sé6 diéu cia Nghi dinh sé 127/2007/ND-CP
ngay 01 thang 8 nim 2007 ciia Chinh phii quy dinh chi tiét thi hamh mét sé diéu
Ludt tiéu chudn va quy chuan ky thudt,

Cén cit Nghi dinh sé 48/2022/ND-CP ngay 26 thdng 7 nam 2022 cua
Chinh phii quy dinh chitc ndng, nhiém vu, quyén han va co cdu té chirc ciia B6
Théng tin va Truyén thong;

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

B¢ truéng Bo Thong tin va Truyén théng ban hanh T hong tw quy dinh
Quy chudn ky thudt quéc gia vé phoi nhiém triuomg dién tir ciia cdc tram goc
dién thogi di dong mdt dat cén 2 cOng.

Diéu 1. Ban hanh kém theo Théng tu nay Quy chuin ky thuét quéc gia vé
phoi nhiém truong dién tir clia cdc tram géc dién thoai di dong mat dat cong
cong (QCVN 8:2022/BTTTT).

Piéu 2. Hiéu lyc thi hanh
1. Thong tu nay c6 hiéu luc thi hanh ké tir ngay 01 thang 7 nam 2023.

2. Quy chuén k§ thuat qubc gia vé phoi nhidm truong dién tir ciia céc tram
gbc dién thoai di déng mat dat céng cong, Ky hiéu QCVN 8:2010/BTTTT quy
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dinh tai Khoan 7 Biéu 1 Thong tur s6 18/2010/TT-BTTTT ngay 30 thang 7 nam
2010 cta Bo truong B Théng tin va Truyén théng ban hanh Quy chudn k§
thuat qudc gia vé vién théng hét hidu luc thi hanh ké tir ngay 01 thang 7 nim
2023.

Piéu 3. Gidy chimg nhén kiém dinh tram géc dién thoai di dong mat dét
cong cong d duge cAp trude ngdy Théng tu ndy ¢ hiéu luc thi hanh va dang
con thoi han duoc tiép tuc 4p dung cho dén hét thdi han hiéu luc néu tai gidy
chiing nhan kiém dinh.

Piéu 4. Chanh Vin phong, Vu truéng Vu Khoa hoc va Coéng nghé, Thu
trudng cac co quan, don vi thuéc B Thong tin va Truyén thong, Giam ddc S&
Thong tin va Truyén théng céc tinh, thanh phd truc thude Trung wong va cic td
chirc, ¢4 nhén c6 li€n quan chiu trach nhiém thi hanh Thong tu nay./. l&

Noi nhin: BQ TRUONG
- Thi tuéng Chinh pht, cac Phé Thu tuéng Chinh phu (&€ blc);
- Cac B9, co quan ngang B9, co quan thuéc Chinh ph;

- UBND céc tinh, thanh phé truce thude Trung vong; O
-S& TTTT cac tinh, thanh phé truc thudéc Trung wong; f Vi
- Cuc Kiém tra van ban QPPL (Bo Tu phap); | .| ™
- Cong bao, Céng Théng tin dién tir Chinh phu; \ -
-BO TTTT: Bé trudng va cac Thir trudng, cac co quan, don vi'.

thude Bo, Céng thong tin dién tir cua Bo;
- Luu: VT, KHCN (250).

Nguyen Manh Hung
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Léi noi dau

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

Cac yéu cau ky thuat va phuong phap do cia QCVN
8:2022/BTTTT dwoc xay dwng dya trén co s& 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 théng bién soan, Bé Khoa hoc
va Cong nghé tham dinh, Vu Khoa hoc va Céng nghé trinh duyét,
Bo trwdng Bo Thoéng tin va Truyén théng ban hanh kém theo
Théng tw s624/2022/TT-BTTTT ngaydthangtham 2022.




QUY CHUAN KY THUAT Quéc GIA
VE PHO'I NHIEM TRUONG DIEN TU CUA CAC TRAM GOC
PIEN THOAI DI DPONG MAT DAT CONG CONG

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

1. QUY BINH CHUNG

1.1. Pham vi diéu chinh

Quy chuan nay ap dung cho cac tram goc dién thoai di ddéng mét dat cong cong co ang
ten lap d&t ngoai trovi, hoat dong trong dai tan ttr 110 MHz dén 6 GHz.

1.2. Péi twong ap dung

Quy chuan nay ap dung ddi v&i cac co quan, td chire, doanh nghiép c6 tram goc dién
thoai di d6ng hoat dong phat tin hiéu théng tin di dong trén lanh thé 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 tat

E Cwdng dé treong dién Vén trén mét (V/m)

H Cuwdng d6 tredng tor Ampe trén mét (A/m)

S Mat d6 cong suét Oat trén mét vuéng (W/m?)
f Tan sé Héc (Hz)

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

A Buwéc séng Mét (m)

c Van téc anh sang trong chan khéng 2,997 x 108 m/s

7o Tré khang khéng gian ty do 120 mQ (~ 377 Q)

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

Thiét bi thwe hién viéc chuyén déi nang lwong gitra song duge dan hwéng (vi du trong
cap d’ong truc) va séng trong méi trwang khong gian tw do, hodc/va nguwoc lai. Ang ten
co thé dwoc sir dung dé phat hodc/va thu tin hiéu vé tuyén;

Trong Quy chuan nay, néu khéng cé quy dinh cu thé, thuat ngtr dng ten dwoc dung dé
chi ang ten phat.
1.5.2. May phat (transmitter)

Thiét bj phat ra tn sé vé tuyén dién va dwoc ndi véi ang ten cho muc dich truyén
théng tin.

1.5.3. Tram g6c (Base Station - BS)
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Thiét bi cb dinh str dung dé truyén song vo tuyen dwoc str dung trong mang di déng
mat dat cong cong. Trong pham vi cla Quy chuan nay, thuat ngtr tram goc bao gém
cac may phat vo tuyén va ang ten di kém.

1.5.4. Thiét bj can do kiém (Equipment Under Test — EUT)
Tram gbc can phai do theo phwong phap do quy dinh trong Quy chuan nay.
1.5.5. Nguén lién quan (Relevant Source - RS)

Ngudn btrc xa v6 tuyén trong dai tan tir 100 KHz dén 6 GHz c6 ty |& phoi nhiém Ién
hon 0,05 tai mét diém do (Pl) xac dinh.

1.5.6. Tinh dang hwéng (isotropy)
DAc tinh vat ly khong thay ddi trong moi hwéng.

1.5.7. Ang ten dang hwéng theo phwong nim ngang (horizontaly omnidirectional
antenna)

Loai &ng ten birc xa vo tuyén dién co cong suat bang nhau theo moi hwéng trong mat
phang ngang.

1.5.8. Ang ten dinh hwéng (directivity antenna):
Loai ang ten birc xa vo tuyén dién theo mot hudng nhét dinh.
1.5.9. Ang ten théng minh (smart antenna)

Loai &ng ten phat ra chum tia hep déng thoi hwéng dén nguoi dung ca nhan dé tbi wu
héa théng tin lién lac co6 diéu chinh dinh hwéng blrc xa cong suat tirc thoi cho ting
kénh truyén théng riéng 1&. Ang ten théng minh gdm &ng ten don lé (MIMO) hoéc ang
ten tich hop nhiéu phan t phat xa trén mét bé mat bire xa (MMIMO).

1.5.10. Cong suéat birc xa dang hwéng twong dwong (Equivalent Isotropic Radiated
Power - EIRP)

Cong suét birc xa déng hudng twong dwong trung binh theo thei gian dwoc xac dinh
b&i cong thire:

EIRP(W) = EIRP(W) X F, = P(W) x 10(6-1)/10 x F,
Cong suat bire xa dang hwéong twong dwong danh dinh dwoce xac dinh béi cong thire:
EIRP,(W) = P{(W) x 10(G-12/10
Hoéac EIRP.(dBm) = P,(dBm)+ G—L
Trong do:
- EIRP(W): cbng suét blrc xa déng hwéng tong dwong trung binh, don vi oét;
- EIRP,(W): cong suét btrc xa dang hwéng twong dwong danh dinh, don vi oat;

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

- P(W): tbng céng suét dau ra cla cac may phat, don vi oat;

- P, (dBm): tdng céng suét dau ra clia cac may phat theo don vi dé xi ben;

- L(dB): tdng suy hao tir cac may phat dén ang ten (vi du do combiner, feeder...);
- G(dBi): dd tang ich cwc dai cua ang ten twong rng v&i ang ten dang huwéng;

- F, Hé sé phat xa trung binh theo th&i gian.

D6i vai tram gde s dung &ng ten birc xa théng thwong Fy = 1.
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Péi v&i tram gde st dung dng ten bire xa théng minh F, = 0,233.
1.5.11. Cwong do trwedng dién (electric field strength - E)
P Ién cla véc to trwdng tai mot diém, xac dinh bang lwc F trén mét don vi dién tich
g chia cho dién tich do6:
F
E=—
Cuwdng doé treong dién co don vi la Vim.
1.5.12. Cwong do trwwdng tir (magnetic field strength - H)
D6 Ion cua véc to trrvong tai mot diém gay ra b&i lwc tinh dién F |1én dién tich q chuyén
dong vo&i van toc v:
F = q(vXxuH)
Cuwéng dd trwdng tir c6 don vi la A/m.
1.5.13. Piém do (Point of Investigation - PI)
Vi tri nam trong vung do (DI) noi thye hién do cac gia tri trwvdng dién E, trwong tir H
hodac mat dé céng suat S.
1.5.14. Diém tham chiéu (Reference Point - RP)
Péi voi dng ten dang tam thi diém tham chiéu la tam clia tdm phan xa sau (rear
reflector). Doi véi ang ten dang hwéng theo phwong nam ngang thi diém tham chiéu
la tdm cua ang ten.
1.5.15. Dwong bién tuan thu (Compliance Boundary - CB)

Bwong bién tuan tha cla EUT la dwéng bién gi¢i han xung quanh &ng ten phat cua
EUT ma bén ngoai dwdng bién dé mtrc phoi nhiém do EUT gay ra‘nhé hon mire phoi
nhiém gi&i han cho phép (khéng tinh den anh hwéng cua cac nguon birc xa khac).

Vung tuan thu cua EUT la ving thé tich dwoc bao béi dwéng bién tuan thd, 1a ving
ma nguw¢i dan khong duorc tiep can.

1.5.16. Vung lién quan (Relevant domain - RD)

Vling xung quanh &ng ten, trong dé ty 1& phoi nhiém do &ng ten dé gay nén Ién hon
0,05.

1.5.17. Viung tham nhap (Public Access - PA)

Noi co thé dién ra cac hoat dong di lai, sinh hoat trong diéu kién binh thwéng cla
nguei dan.

1.5.18. Vung do (Domain of Investigation - DI)

Phan viing cla ving lién quan noi ngwdi dan coé thé tiép can khi tram gbc da dugc
dwa vao hoat déng.

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

Coéng suat birc xa t&i vuéng goc voi mét bé& mat, chia cho dién tich bé mat d6. Mat dé
céng suat co don vi la W/m?2.

1.5.20. Mat d6 cong suat song phing twong dwong (equivalent plane wave power
density)

Céng suat trén moét don vi dién tich dwge chuén hoéa theo phwong lan truyén ctia séng
phang trong khéng gian tw do dwoc biéu dién béi:

i
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~ 120m
1.5.21. Mrc gi¢i han phoi nhiém (exposure level)

= 120mH?

Mtrc gi6i han phoi nhiém dwoc dung dé so sanh vai cac gia tri phO’l nhi€m. Trong dai
tAn tor 100 KHz dén 6 GHz, cac mirc gidi han phoi nhiém co thé Ia gia tri cwong do
trwdng dién, cwdng do trwdng tlr hodc mat dé cong suat.

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

Mtrc theo thoi gian ma néng lveng RF truyé&n vao mét don vi khéi long sinh hoc, biéu
thi bang Qat trén kildgam (W/kg).

1.5.23. Phoi nhiém (exposure)
Hién twong xuat hién khi con ngwdi bi dat trong tredng RF hoac dong dién tiép xuc.
1.5.24. Phoi nhiém khéng do nghé nghiép (non-occupational exposure)

Phoi nhi&m khéng do nghé nghiép la phoi nhiém cla con ngwdi, khéng phai do trong
khi lam viéc hoédc do cong Viéc.

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

Ty sb gitra cwng d trwdng dién véi cwong do treong tr clia séng dién t lan truyén
trong khéng gian. Tr& khang dac tinh cla séng phang trong khéng gian tw do (tré
khang khéng gian tw do) xap xi bang 377 Q (hay 120 nQ).

1.5.26. Ty |é phoi nhiém (Exposure Ratio)

Théng sé dwoc danh gia tai mét vi tri xac dinh cho mdi tAn s& hoat dong cta ngudn
phat vo tuyén, dwoc biéu dién bang ty sb gitra mat do cong suat song phang twong
dwo’ng s0 v&i murc gidi han phO’l nhiém twong rng.

—_— —

- ER: ty I& phoi nhiém tai m&i tan sé hoat dong ciia nguén;

Trong dé:

- f tAn sb hoat dong clia nguon;
~ S: mat do cong sut song phang twong duong do dwoc tai tan sb f clia nguon;

- S, murc gidi han phoi nhiém dan xuét dwdi dang mat do céng suét séng phang
twong dwong tai tan so f;

- E: cwdng dd treng dién do duoc tai tn s6 f clia ngudn;

- Ei: mbrc gi6i han phoi nhidm din xuét dwéi dang cwdng do tredng dién tai tan
sO f.

1.5.27. Ty Ié phoi nhiém téng cdng (Total Exposure Ratio - TER)

Ty 1& phoi nhiém téng cong cla riéng EUT la gia tri I&n nhét cla téng cac gia tri phoi
nhim cta EUT khéng tinh dén cac ngudn phoi nhiém lién quan.

Péi véi EUT da bang tan (N bang tan):
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N
TEREUT = z ERl
i=1

Gia tri lon nhét cta téng cac gia tri phoi nhiém cia EUT va tat ca cac ngudn lién quan
trong dai tan ttr 100 KHz dén 6 GHz:

TER = TERgyp -+ TERgs
Trong do:
- ER;: ty I& phoi nhiém cla bang tan i;
- TERgyr: ty 1& phoi nhiém cta EUT;

- TERgs: ty 1& phoi nhiém clia tt ca cac ngudn lién quan.

2. QUY PINH KY THUAT

2.1. Gi&i han phoi nhiém khéng do nghé nghiép

Gi6i han phoi nhiém khéng do nghé nghiép dbi v&i dai tAn cla cac tram gbc dién thoai
di déng mat dat cdng céng phai tuan tha Bang 1 nhw sau:

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

. Cwong do Cwong do Mat dé cong suat
Dai tan trwwdng dién trwong twr soéng phang twong
(V/m) (A/m) dwong (W/m?)
100 kHz - 1 MHz 87 0,23/ 05 -
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 1é phoi nhiém téng cong

Muc nay quy dinh phwong phap xac dinh ty 1& phoi nhiém tdng cdng trong cac khu virc
lién quan noi ngwdi dan co thé tiép can.

2.2.1. Mé ta phwong phap

Ty 1& phoi nhiém tdng cdng dwoc xéc dinh theo Iwvu @b Hinh 1.

Chu trin,h trong Hinh 1 dwgc thie hién theo 3 buwéc nhw sau nham xac dinh ty 1& phoi
nhiém tong cong:

- Buéc 1: xac dinh viing tuan thi cta tram géc theo 2.3.1. Néu ngudi dan coé thé tlep
can khéng gian trong dwéng bién tuan tha (ving tuan thad) thi ty I& phoi nhiém téng
cong sé I&n hon 1;

- Buworc 2: xac dinh vung lién quan va vung do theo 2.3.3 va 2.3.4. Néu nguwoi dan
khéng co kha nang tiép can vao vung lién quan, nghta la khong tdn tai viing do, thi
ty 1& phoi nhiém téng cong sé nhoé hon hodc bang 1;

- Buwoc 3: xac dinh ty 1& phoi nhiém tong cong trong vung do theo 2.2.2.
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{ Batgan )

Bude 1: Xic dinh vong tudn tha (CB)
coa EUT

Ving tham nhap
{PA) cd giao van
ving tuan thi
cua EUT khéne?

Cé

Budc 2: Xdc dinh ving lién quan (RD)
va ving do (DI) cia EUT

C4 tén tai viag
DI trong ving
RD khéne?

Khong

Bude 3: Xac dinh TER

TER< trong
Dikhéne?

4

TER £ 1 trong TER > 1 trong DI
DI Ket thie Két thic

Hinh 1 - Lwu d danh gia ty 1&é phoi nhiém téng céng

2.2.2. Danh gia toan dién ty 1& phoi nhiém tdng céng

Viéc danh gia toan dién ty I& phoi nhiém tdng cong nhdm xac dinh ty 1& phoi nhiém
tdng cong I&n nhéat trong cac khu vire danh gia noi ma ngwdi dan co thé tiép can (nghta
la vung do).

N&u nha khai thac thiét 1ap ranh gi¢i ciia khu viec cAm nhdm ngan su ti€ép can cua
ngwdi dan t&i khu vire xung quanh EUT va/hodc cac nguon lién quan thi viéc danh gia
phai dwoc thye hién tai cac diém do (PI) nam sat v&i cac ranh gi¢i nay (xem Hinh 2).
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Ranh giéi ctia khu vire cam
nam trong ving do (D)

EUT

RS

RD

Hinh 2 - Ranh gi&i vat ly ctia khu viee cAm nam trong viing do
Ty I& phoi nhiém téng cong duweoc xac dinh tai cac diém do (P, xem 1.5.26) bang
phwong phap mé ta trong 2.4 va 2.5. Buéc lay mau (khoang cach gitra cac diém do)
tdi da 1a 2 m. Tap hop cac diém do phai tao thanh lwdi véi mat lwdi 1a hinh vuéng co
kich thwec tbidala2 mx 2 m.

\ Vi tri do o d6 cao 170 cm

Vi tri do ¢6 d% cao 150 cm

?’\—\&tﬁda c6 d6 cao 110 cm

Hinh 3 - Ba vi tri do tai tirng diém do

Tai méi diém do, ty 1& phoi nhiém tdng cong dwoc xac dinh 1 gia tri Ién nhat cia cac
gia tri ty & phoi nhiém téng cdng do dworce tai cac vi tri do cé dd cao so v&i mat san

11
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noi ngwdi dan tiép can 1a 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 ving
2.3.1. Ving tuan tha

Viing tuan thd clia 3ng ten dang huéng theo phwong nam ngang.

- D >
R —Ppp
; - D >
| biem tham 4 ) >
: chieu ang o1} Piém tham

chiéu dng ten

H

T
i

1
01|

a) Mat phdng ngang &ng ten dang b) Mé&t phéng dirng ang ten dang
hwong theo phwong nam ngang hwéng theo phwong nam ngang

Hinh 4 - Vung tuan tha caa ang ten diang hwéng theo phwong nam ngang
Vung tuan thi cua mét éng ten déng hwéng theo phwong nam ngang la mét hinh tru
tron (dwdng kinh la D) va chiéu cao bang d6 dai méat blrc xa &ng ten cong thém 0,2 m,
mé rong 0,1 m vé hai phia trén va dwéi cda ang ten (H = h + 0,2m). Hinh try nay co
truc trung v@i truc cla ang ten (xem Hinh 4).

Cong thirc xac dinh dwong kinh cla vang tuan thid cua ang ten dang hwéng theo
phwong nam ngang (xem Phu luc A) nhw sau:

EIRP
Di= (m)

'ITSL

Trong do:
- EIRP (W): cdng suat blrc xa dang hwdng twong dweng cua ang ten;

-5, (W/m2): Mirc gi&i han phoi nhi@m khéng do nghé nghiép dan xuat dwi dang mat
d6 cong suét song phing twong duong (W/m?), dbi véi tram géc ap dung dai tan
ttr 110 MHz dén 6 GHz dwoc tinh bang 2 W/m?

- D: dworng kinh cta hinh tru (dwéng kinh cla vung tuén tha);
- H (m): chiéu cao cta hinh tru (chiéu cao cia viing tuan thd), tinh bang h + 0,2 m;

- h: dd dai mat blrc xa cla ang ten.
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Vlng tuan thua cda ang ten dinh hwdng

A
Piem tham chiéu ang ten y W % ‘‘‘‘‘‘
Piém tham chifu ing ten
D, :
H oy
| Y |
\ 4 Yo |
= D, > —toellh
Dgﬁm D.=0.1m D; ’
a) Mat phéng ngang vung tuan thd b) Mat phang dirng ving tuan thi
ang ten dinh hwéng ang ten dinh hwéng

Hinh 5 - Vung tuan tha cua ang ten dinh hwéng
\Viing tuan tha cta mot ang ten dinh hwdng la moét hinh hdp chir nhat co day la hinh
chi¥ nhat (chiu dai D, chiéu réng Dt hodc 2Dsise) va chiéu cao bang do dai mét birc xa
ang ten cong thém 0,2 m, mé réng 0,1 m vé hai phia trén va dwai cia ang ten (H =h
+ 0,2 m). Hinh hép nay dwoc bat dau tlr sau dng ten 0,1 m va co truc song song vé&i
truc clia ang ten (xem Hinh 5).

Cong thirc xac dinh kich thwdce cla viing tuan thi cta ang ten dinh hwdng (xem Phu
luc A) nhu sau:

EIRP
D=D+Dy = |7o=+0,1 (m)
2D4.= Dy

Trong dé:

- EIRP(W): Cdng suat birc xa dang hwéng twong dwong trung binh cla ang ten;

_S.(W/m?): Mirc giéi han phoi nhidm khéng do nghé nghiép dan xuat dwéi dang mét
d6 cong suat séng phéng twong dwong (W/m?), dbi véi BS ap dung dai tan tir 110
MHz dén 6 GHz dwoc tinh bang 2 W/m?;

- D (m): chiéu dai canh day cta hinh hdp;

- 2Dgge: Chiéu réng canh day cta hinh hop;

~ H (m): chidu cao ciia hinh hép (chidu cao cda vung tuan thi), tinh bang h + 0,2 m;

- Db (m): khodng cach tir diém tham chiéu clia &ng ten dén dwong bién ving tuén thi
phia sau &ng ten bang 0,1 m;

- Dr (m): khodng cach tir diém tham chiéu clia &ng ten dén dwong bién ving tuén thi
& phia trieoc ang ten (hwéng phat séng chinh);

- h: d6 dai mat birc xa clia ang ten.
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2.3.2. Vung tham nhap

Viung tham nhap dwoc xac dinh bdi mét (hoac nhiéu) khéng gian c6 day la mat san
noi nguoi dan tiép can va chiéu cao la 170 cm (xem Hinh 6).

Hinh 6 - Minh hoa vung tham nhap

2.3.3. Vung lién quan

2.3.31. Vung lién quan cla dng ten ding hwéng theo phwong nam ngang

44— D, g

Rmz "‘—’ ‘ Dm; »
Ry, ——Pp
| Diém thand 1 I
chicu 4ng gBiém tham chiéu
| e ang ten
|
X
fin _
a) Mat phang ngang vung lién quan b) Mat phing dirng vung lién quan
cla ang ten dang huwéng theo cla ang ten dang hwéng theo
phwong nam ngang phwong nam ngang

Hinh 7 — Vlng lién quan cua ang ten diang hwéng theo phwong nam ngang

14
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Viing lién quan clia mét ang ten dang hwéng theo phwong nam ngang la mét hinh tru
tron Pwdng kinh 1a Dy va chiéu cao 1a Hyp (xem Hinh 7).

Déi v&i &ng ten don bang tan:

,EIRP(W) EIRP(W)
D = |———=— = 2 RS Sl %
B 0,05 TSy, ¢ TSy,

Do6i véi ang ten da bang tan:

EIRR,(W) = EIRP; (W)
Pro = J 005w, z TS,
1 1

Trong do:

Dgp: dwdng kinh ving lién quan (m);

D: ban kinh vung tuan thia (xem 2.3.1);

Hpp: chiéu cao viing lién quan (m), tinh béng 7 m;

EIRP(W): cong suat birc xa déng hwédng twong dwong (W);

EIRP,(W): cdng suét birc xa dang huéng trong dwong cla bang tan i (W);

S.: mrc gi¢i han phoi nhiém khéng do nghé nghiép dan xuét dwdi dang méat do
céng suat song phang twong dwong (W/m?2), dbi voi BS ap dung trong dai tan ti
110 MHz dén 6 GHz dwoc tinh bang 2 W/m?;

Spi: mlrc gioi han phoi nhim khéng do nghé nghiép dan xuét dwdi dang mat do
cong suat song phang twong dwong cla bang tan i (W/m?), d6i véi BS ap dung
trong dai tan tir 110 MHz dén 6 GHz dwoc tinh bang 2 W/m2,

2.3.3.2. Vung lién quan cua ang ten dinh hwéng

Pidm tham chiu dng ten A * ) .
£, Diem tham chiéu ang ten
DKF" ¢
H‘ﬁn 1i

{m Dy ——_+ W’m’ Dxu ”“'”‘“"'""“’”“’"’"‘"""’*’

a) Mat phang ngang vung lién quan clia  b) M&t phang dirng ving lién quan cua

ang ten dinh hwéng ang ten dinh huéng

Hinh 8 — Vlng lién quan ctia ang ten dinh hwéng

Vung lién quan cta ang ten dinh hwdng la hinh hép theo hwédng phat séng chinh cia
ang ten, chiéu dai la Dgp, chiéu réng 1a Dgp, va chiéu cao la Hyp (xem Hinh 8).
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Pbi véi ang ten don bang tan:

/ EIRP(W) {EIRP(W) EIRP(W)
Dro = 0,05 x 41S;, = V20 4mS;,

Déi v&i dng ten da béng tan:

Z EIRR(W) _ BIRRCW) __ Z EIRP, (W)
0 05x 4T[SL1 ) . 4'T[SL,1 ’ - SL,i
1 1

Hpp = 3,5 + Hy, (M)

Hy, = max(Dgp tana, 3,5) (M)

Trong dé:

- Dgp: kich thwée day cla vung lién quan (m);

- Dr(m): khodng cach tir diém tham chiéu cua &ng ten dén dwong bién ving tuén tha
& phia trwéc ang ten (xem 2.3.1);

- Hgp: chiéu cao ving lién quan (m);

- Hy: chidu cao tinh t& diém tham chiéu cla &ng ten dén mép duwdi cla vung lién
quan (m);

~ EIRP (W): cong suét btrc xa dang hwdng trong dwong trung binh (W),

- EIRP,(W): cong suét birc xa ddng hwong twong dwong trung binh cla bang tan
i(W);

- S, (W/m?): mirc gidi han phoi nhi&m khéng do nghé nghiép dan xuat duwéi dang mat
d6 cong suét song phang twong duong (W/m?), déi voi BS ap dung dai tan ti
110 MHz dén 6 GHz dwoc tinh bang 2 W/m?;

- Sy;: mirc giéi han phoi nhiém khéng do nghé nghiép dan xuat dwdi dang mat do
céng sut song phang twong dwong clia bang tan i (W/m?),ddi véi BS ap dung dai
tan tir 110 MHz dén 6 GHz duoc tinh bang 2 W/m?;

- a: tdng goc ngéng (dién + co) tinh bang dd;

- Trong trwdng hop khéng xac dinh duoc a thi co thé tinh bang %radians (129), day
la goc ngéng thuc té t6i da dwoc lwa chon d& dam bao két qua la ngat nghéo nhat.
D6 cao 3,5 m cling dwoc lwa chon twong (rng v&i chiéu cao Ho thire té cho ang ten
khéng c6 goc ngéng;

- Céc cong thire trén dwoc ap dung cho dng ten nghiéng xuéng. Néu ang ten nghiéng
I&n phia trén, cac gia tri 3,5 m va H,sé dwgc hoan ddi.

2.3.4. Vung do (DI)

Vung do la vung con clia ving lién quan va noi ngu&i dan ¢ thé tiép can, la phan giao
nhau gitra vung lién quan va vung tham nhép cla tram gbc (xem Hinh 9).
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Hinh 9 - Minh hoa viing do ctia dng ten dang hwéng theo phwong nam ngang

2.4. Phwong phap do

2.4.1. Yéu cau chung

C6 thé st dung thiét bi do bang thong réng hodc thiét bi do chon tan bao gom mat
hodc nhiéu dau do dé do kiém cwdng do tredrng dé xac dinh ty 1& phoi nhiém ER. Hé
théng do va x( Iy phai bao phd it nhat dai tan tir 100 KHz dén 6 GHz va cao hon néu
dwoc yéu cau.

Céng suét bire xa cla EUT tai thdi diém do yéu cau phat Ion nhat.

2.4.2. Yéu cau vé thiét bi do

Thiét bi dwoc st dung dé do kiém phai dwoc hiéu chudn & mot sb tan sb du dé dat
dwoc do khéng dadm béo do da cong bd cda thiét bj trong dai tan do. C6 thé thie hién
hiéu chuan toan b hé théng hoac hiéu chuan tat ca cac bd phan riéng Ié clia hé thong.
Trong tredng hop kha ning giai didu ché cu thé duoc st dung, thiét bi do cling phai
dwoc hiéu chudn cho cac tham sé quan tam (vi du: déi véi WCDMA, tin hiéu CPICH
va tin hiéu am lwong).

Hé théng do bang théng rong dwoc yéu clu tai Bang 2.

Bang 2 - Yéu cau vé hé théng do bang théng réng

L 1z Mdrc phat hién . Tinh tuyén . 3 .
Dap rng tan s6 t5i thidu Dai ddéng tinh Tinh ,dang hwfyng
cua dau do
Ty 900MHz &€ 3 | <2 mWW/m? > 40 dB +15q8 | ©25dBdoiveiday
GHz +£1,5dB m ' do dang hwéng
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Nhd hon 900 MHz (vidu1V/m
va lén hon 3 GHz hoac 0,003

+3dB A}

Ang ten do va dau do (Probe) co dap (rng dang hwdng duoc khuyen khich str dung. Truc don (vi du:
dlpole lw&ng cwrc) va ang ten do dinh hwéng dwoc phép cung cap mién la phép do duoc X ly sau
dé co dwoc cwdng do trwdng tdng cong (twong dwong véi viéc do kiém béng dau do/ang ten do
dang huwong).

Hé théng do chon tin dwoc yéu cau tai Bang 3.

Bang 3 - Yéu cau vé hé théng do chon tan

_ PO Mgrc phat hién S Tinh . 2 .
bap wng tan so téi thidu Dai dong tuyén tinh Tinh pang hw_ong
cla dau do
< 0,01 mW/m?

Tir 900 MHz dén 3

gl et (Vi du: 0,06 V/m)

Nhé hon 900 MHz: < 2 dB
Ty sb tin hiéu /tap | > 60 dB +1,5dB | T 900 MHz-3 GHz: <3 dB
Nhé hon 900 MHz va | & muec tdi thiéu 10 . ,

lon hon 3 GHz +3dB | dB  trén bang R i
thong do kiém

Ang ten do va dau do co dap wng déng hwéng dwoc khuyen khich str dung. Truc don (vi du: dipole
lwéng cwc) va ang ten do dinh hwdng duoc phép cung cap mién |a phép do duoc x(r ly sau dé co
dwoc cwdng doé trwdng tdng cong (twong duong véi viéc do kiém bang dau do/ang ten do dang
huéng)

2.4.3. Bo bang théng réong

2.4.3.1. Kha ndng ap dung phép do bang théng réng

Phép do béng théng réng dwa ra téng clia tat ca céc tin hiéu trén dai tan cta dau do
ma khong phan biét si dong gop clia cac tan sé khac nhau (tr EUT hoac tir cac ngudn
xung quanh). Chung cé thé cho gia tri cwdng do trwdng trung binh tire théi hodc trung
binh theo th&i gian.

Phwong phap nay dwa ra cwong doé trwéng tai thoi diém quan sat va phu hop dé giam
sat cwdng do trrdng.

Phép do bang théng réng phu hop dé& xac dinh cac mirc téng thé trong méi treeng.
Ngoai suy két qua do bang théng réng khéng duoc khuyén khich. Phép ngoai suy nhw
vay cé thé dan dén két qua vuot qua gia tri thuc té& tiy thudc vao ddc diém clia dau do
va dac tinh cda tin hiéu EUT / méi trweéng xung quanh. Do d6, phép do chon tan dwoc
khuyén nghi khi yéu cau ngoai suy chinh xac.

2.4.3.2. Phwong phap do bang théng réng

Lwa chon cong cu khao sat bang théng réng dang huéng co pham vi do phu hop tir
100 KHz t&i 6 GHz @& do cwong do trieong RF va dap ting duoc cac yéu cau vé thiét
bi bang théng réng.
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Déap (rng tan sé ctia dau do phai bing phang trong dai tan yéu cau Bang 2 hodc phai
la nghich d&o cla gioi han phoi nhidm phu thudc tan sé co lién quan dé cung céap kha
nang doc true tiép duwoc bidu thi theo ty 1& phoi nhiém c6 lién quan, vi du bang phan
tram cua gi&i han.

2.4.4. Po chon tan

2.4.41. Kha ning ap dung phép do chon tan

Phép do chon tan st¥ dung dung k¥ thuat phan tich phé hodc giai ma kénh dé tach va
xac dinh ngudn clia tram gdc va céc tan s xung quanh dwoc s dung:

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

« Khi cac treeng xung quanh co thé so sanh véi mire clia ngudn tram gbc hodc vwrot
qua mtrc clia ngudn tram géc;

- Khi cAn théng tin d& cho phép ngoai suy chinh xac tir chu hinh danh gia sang cau
hinh dinh lwgng;

» Trong trirdng hop dinh lweng phoi nhiém RF tai chd, khi mirc mat d6 céng suat vuwot
quéa ngwéng nhét dinh.

2.44.2. Phwong phap do chon tan

Khi sir dung thiét b do chon tan, dam bao thiét bj bao phi dai tan clia cac tin hiéu can
danh gia. Viéc do trén mét dai tan rong trong mét sé trwéng hop co thé can nhiéu hon
mot ang ten do.

Phép do cwdng dé treong RF phai xem xét cac dong gop tr tat ca cac hwéng / phan
cwe. Str dung ang ten déng hwéng la phu hop nhat cho phép do nay. Cac ang ten
khac cé thé dwoc st dung theo cac quy dinh sau day.

» Truc don (vi du: dipole lwéng cuc) ¢ thé dwoc s dung dé c6 dwoc cwdng do tredng
RF tdng bing cach dinh vi dau do theo ba hwéng truc giao va tinh téng cac két qua
do duwoec.

« C6 thé str dung dau do hoac &ng ten do dang huéng dé tach cac dong gop tir cac
hwéng khac nhau. Nhirng dong gop nay sé dwoc cong lai dé xac dinh cwdng do tredng
téng.Tuy nhién, gia tri nay sé cao hon murc gia tri that.

- C6 thé st dung &ng ten dinh hwdng cho phuwong phap quét cm tay voi diéu kién
dwoc dinh huwdng dé doc gia tri cwéng d6 tredng RF toi da.

Méi tong quan gitra cac két qua thu duwgc khi siv dung ang ten dang hwéng va khong
d&ng hwang co thé bi dnh hwéng béi sw hién dién cla tin hiéu da duwong manh.
Thue hién quét phd réng ban dau dé& xac dinh cac tin hiéu quan tam cho phan tich tiép
theo.

Péi v&i cac tin hieu quan tdm (vi du: mrc cao), tdng dé phan giai do bang cach tap
trung vao tan s0 tin hiéu va thwe hién phép do riéng tirng tin hiéu.
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Tirng dai tan lién quan can do phai dwoc phan tich dé xac dinh cai dat téi wu cho may
do chon tan. Cai d3t bang thong phan gidi phai tinh d&n céc tin hiéu cla tram gbc va
cac tredng xung quanh thich hop.

2.4.5. Xac dinh gia tri Ty Ié phoi nhiém téng cdng ctia EUT (TER,)

Téng mirc phoi nhim cta EUT dwoc tinh bang tbng cac ty 1& phoi nhiém cla cac
bang tan phat ctia EUT. Gia tri phoi nhiém téng cong duoc xac dinh 1 gia tri 16n nhéat
do dworc trong vung do DI:
N
TER,, = Z ER;
i=l

Trong do:  ER, la ty 1& phoi nhiém cla bang tan i;
TER,,: téng ty & phoi nhiém cda EUT, déi véi thiét bj don bang tan;
TEReyu=EReut.

Theo quy dinh tai 2.2.2, tai mai diém do gia tri ER; dwoc xac dinh tai 3 vi tri va lay gia
tri I&n nhét.

2.5. Panh gia ty 1é phoi nhiém téng céng

Ty & phoi nhiém tdng céng tai diém do (PI) 1a téng cla M gia tri ER do duwoc trong
toan bd dai tan tir 100 KHz dén 6 GHz:

M
TER == z ERf = TEREUT + TERRS
i=1

Trong d6:  ERg: ty |& phoi nhiém tai tan sb f co gia trj > 0,05;
TER: tong ty I& phoi nhiém tai diém do;
TERgyt : tong ty 1& phoi nhiém cla EUT;
TERRs: tong ty I& phoi nhiém cla RS.

Néu ty I& phoi nhim téng céng nhé hon hodc bang mét (TER<1) thi tram gbc tuan
thd yéu cau vé mirc gidi han phoi nhi8m khéng do nghé nghiép.

Né&u ty & phoi nhiém tdng cong Ién hon mét (TER> 1) thi tram gbc khéng tuan tha
yéu cau vé& mirc gioi han phoi nhiém khéng do nghé nghiép.

3. QUY DINH VE QUAN LY

3.1. Tram gbc dién thoai di d6ng mat dat céng cdng phai phu hep cac quy dinh tai Quy
chuén nay.

3.2. Phuwong tién do, thiét bi do: tuan thi quy dinh cta phap luat do lwdng.
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4. TRACH NHIEM CUA TO CHUC, CA NHAN

Cac doanh nghiép vién théng c6 trach nhiém dam bao cac tram gbc dién thoai di déng
mat dat cong cong phu hop véi Quy chudn nay va chiu sy kiém tra cla co quan quan
ly nha nwéce theo cac quy dinh hién hanh.

5. TO CHUPC THUC HIEN

5.1. Cuc Vién théng va cac S& Théng tin va Truyén théng c6 trach nhiém hudng dan
va té chivc trién khai quan Iy cac tram gbc dién thoai di dong mét dat céng cong theo
Quy chuén nay.

5.2. Quy chuén nay dwoc ap dung thay thé QCVN 8:2010/BTTTT, Quy chuén ky thuat
quéc gia vé& phoi nhim trwdng dién tir clia cac tram gde dién thoai di dong mat dat
cong cong.

5.3. Trong treéng hop cac quy dinh néu tai Quy chudn nay cé sw thay ddi, bd sung
hodc dwoc thay thé thi thue hién theo quy dinh tai van ban méi.

5.4. Trong qua trinh trién khai thwe hién Quy chudn nay, néu c6 van dé phat sinh,
vwréng méc, cac té chirc va ca nhan co lién quan phan anh béng van ban vé Bé Théng
tin va Truy&n théng (Vu Khoa hoc va Céng nghé) dé duoc huéng dan, giai quyét./.
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Phu luc A
(Tham khao)
Xac dinh vung tuan thu
A.1. Mat cat ving tuan tha

A
Diém tham chiéu ang ten e 11
Piém tham chiéu dng ten
?-Dm.zt /
BE g
Y
\ 4 _ ) &X
—~ D, | 2 il »
Deﬁm D,=0.1m B

a) Mat cat ngang vung tuan tha cla ang b) Mat cat dirng vung tuan tha cla éng
ten dinh hwéng qua diém tham chiéu  ten dinh hwéng qua diém tham chiéu

Hinh A.1 - Mit cat viing tuan tha cha dng ten dinh hwéng

< D »
<— R —p
1 < D P>
Biérp tham .‘_——t>
chiéu dng Ao | Diem tham
ten A chiéu dng ten
H h
h 4
v ol
a) Mat cat ngang vung tuan thi cla b) Mé&t cét dlrng vung tuén tha cua ang
sng ten dang hwéng qua diém tham ten dang hwéng qua diém tham chiéu

chiéu

Hinh A.2 - Mit c&t vang tuan tha cda dng ten dang hwong theo
phwong nam ngang
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A.2. Dién giai

Ang ten dinh huéng: (Hinh A1)

Trén mat c4t ngang goi diém F la diém xa nhat so v&i diém tham chiéu (RP) theo
hwéng bup séng chinh cla ang ten dinh huéng.

Ap dung mé hinh truyén séng trong khéng gian tw do, voi gia thiét tai diém F trén
dwdng bién tuan thu co dac tinh blre xa trwdng xa, mat dé céng suat tai diém F sé la:

EIRP
2
4mDg

Sp = (W/m?)

Trong do:

- EIRP: cdng suat birc xa dang hwdng twong dwong trung binh cla &ng ten;
- Dg(m): khodng cach tr diém tham chiéu (RP) @én diém F;

- Sp(W/m2): mat dé cong suét tai diém F.

Theo dinh nghfa dwéng bién tuan tha thi mat do cong suét tai diém F bang mirc gioi
han phoi nhi&m dan xuat dwéi dang mat d6 céng suat Sp =S;, Dp = D¢ . Vi vay:

EIRP
D¢ = |——(m)

4TSy,

Twong tw diém B la diém xa nhét so véi diém tham chiéu (RP) theo hwéng buap séng
phia sau cua ang ten dinh hwéng:

Dy = 0,1 (M)
Puwong kinh cla vung tuan thi 1a D = De + Dy, (m).
Nhuw vay:

D= 222} 0,1 (m)

4TSy,
Ang ten dang huéng theo phwong nam ngang (Hinh A.2).

Chon diém A 1a diém bat ky ndm trén dwéng bién tuan thi cla dng ten dang hwéng
Twong tw nhw trén, do ang ten dinh hwéng nén D¢ = Dy, = D,.

EIRP EIRP
D=2 =
4mSy, TSy,

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

Nhw vay:

(m)

Vi du 1: Tinh toan kich thwée viing tuan thi cho mét ang ten dinh hwéng. Gia thiét mot
ang ten dinh hwéng co6 cac théng sé sau:

- Tbng céng suét phat clia cac may phat P, = 144 W (twong duong 51,6 dBm);
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- Tbng suy hao tir cac may phéat dén &ng ten L = 6 dB;
- Do tang ich cua ang ten theo hwéng bup séng chinh G = 17,5 dBi;

- Mtk gi6i han phoi nhiém khéng do nghé nghiép (dan xuét dwdi dang mat d6 céng
suét song phng twong dwong) tai tan sé phat cda ang ten S, = 2 W/m?;

- P06 dai mat blre xa cua ang tenh = 0,8 m.
Ving tuan tha cta ang ten nay cé dang hinh hép nhw Hinh A.1.
Céng suat birc xa dang hwéng trong dwong trung binh theo thoi gian:
EIRP = EIRP(W) = P,(W) x 10(6~1)/19= 2 034 (W)
Twong dwong 63,1 dBm

EIRP
Dt =2 Dgige = f:;g;: 9 (m)

D =D; + 0,1 =9,1(m)

Kich thwoc vung tuan thu:

H=h+02 =1 (m).

Vi du 2: Tinh toan kich thwéc viung tuan thd cho mét ang ten dinh hwéng théng minh
c6 cac théng sb sau:

- Tbéng cong suat phat clia cac may phat P, = 288 W (twong dwong 54,6 dBm);
_ Téng suy hao tlr cac may phat dén ang ten L = 6 dB;
- D6 tang ich cua &ng ten theo hwéng bup soéng chinh G = 24,5 dBi;

- Mrc gi&i han phoi nhi@m khéng do nghé nghiép (dan xuat dwéi dang mat dé cong
suét séng phang twong dwong) tai tan sb phat clia ang ten S, = 2 W/m?;

- D6 dai mat blre xa cla ang ten: h = 0,8 m.
Ving tuan tha clGa ang ten nay co dang hinh hép nhw Hinh A 1.
Cong suét birc xa dang hwong twong dwong:
EIRP,(W) = P(W) x 102*+5-6)/10 = 20 389 (W)
Céng suéat birc xa dang hwéong twong dwong trung binh:
EIRP(W) = EIRP,(W) x 0,233 =4 751 (W)

Kich thwée vang tuan thu:

Df = 2 Dgge = /%R‘z = 13,75 (m)

D =D; + 0,1 = 13,85 (m)
H=h+02=1(m).
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Phu luc B
(Tham khao)
Xac dinh dwong bién cua vung lién quan

B.1. Mt cat ving lién quan

A
Diém tham chiéu &ng ten A + ] )
Asm / Piém tham chiu &ng ten
D % i
Hm -
H,
A4 h 4 'l
‘»«-—-—-——-»—— Dy, mmﬂmm—b "‘*‘““"“”W D "“‘“““""**’

b) M&t cat dirng viing lién quan clia dng

a) Ma&t cat ngang vung lién quan clia I '
a ten dinh huwdng qua diém tham chieu

ng ten dinh huéng qua diém tham
chiéu

Hinh B.1 - Mit cat ving lién quan cha dng ten dinh hwéng

.‘.«....« D, ’
Ry "“"‘ ‘ D.. ’ i i >

A

[ st L
| Biem tham chigu
‘ ang ten

| Diém tham
| chieu ang

w
s
B
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i
in
B
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b) Mé&t cat dirng ving tuan thi cla &dng

a) Mat cat ngang vung lién quan clia ang
ten dang hwéng qua diém tham chiéu

ten dang hwéng qua diém tham chiéu

Hinh B.2 - Mit cat ving lién quan cta dng ten dang hwéng
theo phwong nam ngang
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B.2. Dién giai

Ang ten dinh hwéng: (Hinh B.1).

Trén mét cit ngang goi diém F 1a diém xa nhét so v&i diém tham chiéu (RP) theo
hwéng blp séng chinh clia ang ten dinh hweng néu diém F nam trén duong bién ving
lien quan, theo dinh nghia vung lién quan thi Sz =5 %S, = 0,05 §.

Dy =JEIRP_\/ EIRP___ /55 EIRP=me

4amSg 4/ 0,05%x 4TS,

Néu &ng ten hwéng xubng phia dwdi co téng goc ngang (Pién + Co) la a (DY) thi ta
co:

Hy, = Dpxtg a = v20D¢x tg a

Hrp = 3,5 + Hy

Trong trwdrng hop Hy, (M) < 3,5 (m), tinh ngat nghéo nhéat cho Hy, (m) = 3,5 (m).
Trong do:
- EIRP(W): cdng suét birc xa dang hwéng trong dwong cla ang ten;
- Dg (m): khoang cach tir diém tham chiéu (RP) dén diém F;

- Ds(m): khodng cach tir diém tham chiéu cia ang ten dén dwong bién vung tuan
thu & phia trwéc ang ten;

- Hgp: chiéu cao vung lién quan (m);

- Hy: chidu cao tinh tir diém tham chiéu ctia &ng ten dén mép dudi cta vung lién
quan (m);

- a: géc ngang (Dién + Co) (do).

Ang ten ding hwéng theo phirong ndm ngang (Hinh B.2);
Twong tw nhw déi véi ang ten dinh huéng,
Dgp (M) =+/20D¢ (M)

Hgp(m) =7 m

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

Tinh toan kich thwée viing lién quan cho mét ang ten dinh huéng. Gia thiét mot ang
ten tram gbc dinh hwéng co cac thong s6 nhw néu tai vi du 1 Phu luc A.3:

- Tbng coéng suét phat cla cac may phat P, = 144 W (tuwong dwong 51,6 dBm),
- Téng suy hao tir cac may phat dén ang ten L = 6 dB,
- D6 tang ich cla dng ten theo hwéng bup soéng chinh G = 17,5 dBi,

- Mrc gioi han phoi nhim khéng do nghé nghiép (dan xuat dwéi dang mat do cong
suét séng phing twong dwong) tai tan sé phat cla ang ten S, = 2 W /m?
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Khi d6 ta tinh dwoc: Dy = 2 Dgige = f% = 9 (m)

Kich thwéc vang lién quan (theo Hinh B.1)
Dgp (M) =+/20Dg(m) =9 x /20 = 40,25 (m)
Néu goc ngang cla ang ten (Dién va co theo chiéu hwéeng xudng) a = 7 °(Tg a
0,1227)
Hy, = Max (3,5; Dgp x tg a) = Max (3,5; 40,25 x 0,1227)= 4,94 (m).
Hrp(m)=3,5m+494m=844m

1l

Néu goc ngang cla dng ten (Dién va co theo chiéu hwéng xudng) a = 3 % (Tg a
0,0524)
H, = Max (3,5; Dgp. tg a) = Max (3,5 m; 40,25 x 0,0524)= 3,5 m.

HRD(m):3,5m+3,5m=7m
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Thw muc tai liéu tham khao

[1] ICNIRP Guidelines “Guidelines for limiting exposure to electromagnetic fields (100
KHz to 300 GHz)", 2020.

[2] QCVN 8: 2010/BTTTT Quy chuén ky thuat quéc gia vé& phoi nhiém trrong dién tir
cla cac tram gdc dién thoai di dong mat dat céng cong.

[3] 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”.

[4] IEC 62669:2019 “Case studies supporting IEC 62232 — Determination of RF field

strength, power density and SAR in the vicinity of radiocommunication base stations
for the purpose of evaluating human exposure”.

[5] ITU-T K.100 (07/2019) - Measurement of radio frequency electromagnetic fields to
determine compliance with human exposure limits when a base station is put into
service.

[6] ITU-T K.52 (01/2018) - Guidance on complying with limits for human exposure to
electromagnetic fields.

[7] ITU-T Series K Supplement 9 (05/2019) - 5G technology and human exposure to
RF EMF.

28

A b4



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29

		2022-11-30T17:54:27+0700


		2022-11-30T17:54:26+0700




