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LOI NOI PAU

Tiéu chuin Nganh TCN 68 - 255: 2006 “Tram goc dién thoai di dong mat dat cong
cong — Phuong phap do mic phoi nhiém truong dién tir” dugc xay dung trén co s& Tiéu
chudn EN 50400 va EN 50383 ctia Uy ban Tiéu chudn héa vé Ky thuat dién chau Au
(CENELEC), c6 tham kh&o mot s6 tiéu chuén khéc va tai liéu ky thuat ctia cac nha san xuat
thiét bi.

Tiéu chudn Nganh TCN 68 - 255: 2006 do Cuc Quan ly chat luong Buu chinh, Vién
thong va Cong nghé thong tin bién soan theo dé nghi cia Vu Khoa hoc - Cong nghé va dugc
ban hanh theo Quyét dinh s6 54/2006/QD-BBCVT ngay 25/12/2006 ctia Bo truong Bo Buu
chinh, Vién thong.

VU KHOA HOC - CONG NGHE
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TRAM GOC PIEN THOAI DI PONG MAT PAT CONG CONG

PHUGNG PHAP DO MUC PHOI NHIEM TRUGNG DIEN TU

(Ban hanh kém theo Quyét dinh s6' 54/2006/QD-BBCVT ngay 25/12/2006
cua Bo trudng Bo Buu chinh, Vién thong)

1. Pham vi ap dung

Tiéu chuin nay ap dung cho cac tram goc dién thoai di dong mat dit cong cong ¢ dng
ten lap dat ngoai troi, hoat dong trong dai tan s6 tir 110 MHz dén 3 GHz.

Tiéu chuin ndy quy dinh phuong phép do miic phoi nhiém truong dién tir va ddnh gid su
tuan tha cta tram goc dién thoai di dong mat dat cong cong véi tiéu chuin vé mitc giGi han
phoi nhiém khong do nghé nghiép, khi tram goc dugc dua vao hoat dong.

2. Tai liéu tham chiéu chuin

[1] CENELEC EN 50400 (June 2006) “Basic standard to demonstrate the compliance of
fixed equipment for radio transmission (110 MHz - 40 GHz) intended for use in wireless
telecommunication networks with the basic restrictions or the reference levels related to

general public human exposure to radio frequency electromagnetic fields, when put into
service”.

[2] CENELEC EN 50383 (August 2002) “Basic standard for the calculation and
measurement of electromagnetic field strength and SAR related to human exposure from

radio base station and fixed terminal stations for wireless telecommunication systems (
110 MHz — 40 GHz)”.

[3] TCVN 3718-1:2005 “Qudn ly an toan trong truong biic xa tan so radio — Phan 1: Miic
phoi nhiém lon nhdt trong ddi tan tir 3 kHz dén 300 GHz”.

[4] AS/NZS 2772.1:1998 “Radiofrequency fields — Part 1: Maximum exposure levels — 3 kHz
to 300 GHz”.

[5] Ericsson EN/LZT 123 7806 “Radio base station antenna sites — Radio wave exposure at
typical base station antennas sites” .

[6] Ericsson EN/LZT 123 7367 “Compliance boundary for UMTS radio base stations”.
3. Hang so, don vi, dai luong vat ly
3.1. Dai luong vdt ly

bai lugng Ki hiéu Don vi
Cudng d6 trudng dién E Von trén mét (V/m)
Cudng do truong tu H Ampe trén mét (A/m)
Mat d6 cong suét S Oat trén mét vudng (W/m?)
Tan s6 f Héc (Hz)
Mdc hap thu riéng SAR Oat trén kildgam (W/kg)
Budc séng A Mét (m)
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3.2. Hdng s6 vdt ly

Hing s Ki hiéu Gia tri
Van téc¢ anh sang trong chan khong c 2,997 x 10 m/s
Trd khang khong gian tu do Mo 120102 (~3770Q2)

4. Thuat ngit va dinh nghia
4.1. Ang ten — A. Antenna

Ang ten Ia thiét bi thuc hién viéc chuyén ddi niang luong gitta séng duoc dan huéng (vi
du trong cap dong truc) va séng trong moi trudong khong gian tu do, hodc ngugc lai. Ang ten
c6 thé duogc str dung dé phat hodc thu tin hiéu vo tuyén. Trong tiéu chuin nay, néu khong c6
quy dinh cu thé, thuat ngit ang ten duoc dung dé chi dng ten phat.
4.2. Cong sudt birc xa ding huong twong duong — A. Equivalent Isotropic Radiated Power

(EIRP)
Cong sudt bitc xa dang huéng twong duong dugc xac dinh béi cong thifc:
P =P -L+G

t
Trong do:
- Pgrp (dBm): cong sudt bitc xa dang huéng twong duong;
- P, (dBm): tong cong suat clia cac mdy phat;
- L (dB): tong suy hao tir cic may phdt dén ang ten (vi du do combiner, phi do...);
- G (dBi): do tang ich cuc dai clia ang ten twong (ng véi ang ten dang huéng.
hoac: Py, =P x 1090
Trong do:
- Perp (W): cOng sudt bitc xa dang huéng tuong duong;
- P,(W): tong cong suat clia cdc may phat;
- L (dB): tong suy hao tir cic may phdt dén ang ten (vi du do combiner, phi do...);
- G (dBi): do tang ich cuc dai clia ang ten tuong (ng véi ang ten dang huéng.
4.3. Cuong do truong dién — A. Electric field strength (E)
Cuong do trudng dién 1a do 16n cha véc to trudng tai mot diém, xac dinh bang luc F trén
mot don vi dién tich q chia cho dién tich dé:

E=—
q

Cuong do truong dién c6 don vi la V/m.
4.4. Cuong do truong tir — A. Magnetic field strength (H)
Cuong do truong tir 1a do 16n clia vécto trudng tai mot diém gay ra boi luc tinh dién F
lén dién tich q chuyén dong véi van toc v:
F=q(vxpH)

Cuong do trudng tir 6 don vi [a A/m.
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4.5. Piém do — A. Point of Investigation (PI)

Piém do 1a vi tri ndm trong ving do (DI) noi thuc hién do cdc gia tri trudong dién E,
truong tt H hoac mat do cong suat S.

4.6. Piém tham chiéu — A. Reference Point (RP)

D6i v6i ang ten dang tdm (panel antenna) thi diém tham chi€u 1a tam cla tdm phan xa
sau (rear reflector). Pdi v6i ang ten ding huéng (omni-directional) thi diém tham chiéu 1a
tam clia ang ten. V&i cdc loai ang ten khac can phai quy dinh diém tham chiéu thich hgp.

4.7. PDuong bién tudn thu — A. Compliance Boundary (CB)

Puong bién tuan tht 12 dudng bao xdc dinh mot ving thé tich ma ngoai ving dé miic
phoi nhiém tai bat ci vi tri nao ciing khong vugt qua mdc gidi han phoi nhiém, khong tinh
dén anh hudng clia cac nguon biic xa khac.

Vung tuan thu 1a viing thé tich duoc bao bdi dudng bién tuan thi.

4.8. Mdt do cong sudt — A. Power density (S)

Mat do cong sudt 1a cong suat bic xa téi vuong géc v6i mot bé mat, chia cho dién tich
bé mat d6. Mat do cong suat c6 don vi 1a W/m?.

4.9. Mdt do cong sudt song phdng twong duong — A. Equivalent plane wave power density

Mat do cong suit séng phang tuong duong 1a cong suat trén mot don vi dién tich duoc
chudn héa theo phuong lan truyén clia séng phang trong khong gian tu do dugc biéu dién boi:

E2
1207

S= =120mH?

4.10. May phat — A. Transmitter

May phat la thiét bi phat ra cong suét dién tan s6 vo tuyén va duogc noi véi ang ten cho
muc dich truyén thong tin.
4.11. Mitc gidi han phoi nhiém — A. exposure level

Miic gidi han phoi nhiém duoc dung dé so sanh véi cdc gid tri phoi nhiém. Trong dai
tan s6 tir 30 MHz dén 3 GHz, cdc miic giéi han phoi nhiém c6 thé 1a gia tri cudng do trudng
dién, cuong do truong tir hoac mat do cong suat.
4.12. Miic hdp thu riéng — A. Specific Absorption Rate (SAR)

Mic hép thu riéng 1a mic theo thoi gian ma nang luong RF truyén vao mot don vi khoi
luong sinh hoc, biéu thi bang O4t trén kilogam (W/kg).
4.13. Nguon lién quan — A. Relevant Source (RS)

Nguon lién quan 1a nguoén bic xa vo tuyén trong dai tan so tir 30 MHz dén 3 GHz c6 Ty
1¢ phoi nhiém 16n hon 0,05 tai mot diém do (PI) xac dinh.
4.14. Phoi nhiém — A. Exposure

Phoi nhiém 12 hién tugng xuat hién khi con nguoi bi dat trong trudng RF hoac dong
dién tiép xc.
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4.15. Phoi nhiém khong do nghé nghiép — A. Non-occupational exposure

Phoi nhiém khong do nghé nghiép 1a phoi nhiém cta con ngudi, khong phai do trong
khi Iam viéc hoac do cong viéc.

4.16. Thiét bi cdn do kiém — A. Equipment Under Test (EUT)

Thiét bi can do kiém (EUT) Ia tram goc can phai do theo phuong phéap quy dinh trong
tiéu chuén nay.

4.17. Tinh ddng huong — A. Isotropy

Tinh déng huéng 1a dac tinh vat 1y khong thay déi trong moi huéng.
4.18. Tram goc — A. Base Station (BS)

Tram goc la thiét bi co dinh sir dung dé truyén séng vo tuyén duoc sir dung trong mang
di dong mat dat cong cong. Trong pham vi clia tiéu chuin nay, thuat ngit tram goc bao gém
cac may phat vo tuyén va ang ten di kem.

4.19. Tro khdng khong gian tu do — A. intrinsic impedance of free space

Tré khang dac tinh 1a ti s6 gitta cuong do truong dién v6i cuong do truong tir clia song
dién tir lan truyén trong khong gian. Trd khang dac tinh clia séng phang trong khong gian tu
do (tr6 khang khong gian tu do) x&p xi bang 377 (hay120 nQ2).

4.20. Ty 1é phoi nhiém — A. Exposure Ratio (ER)

Ty 1é phoi nhiém 1a thong s6 duoc ddnh gid tai mot vi tri xdc dinh cho moi tan s6 hoat
dong clia ngudn phdt vo tuyén, dugc biéu dién bang ti s6 gifta mat do cong sudt séng phing
tuong duong so véi mic gidi han phoi nhiém tuong ting.

Trong dai tan so tir 30 MHz dén 3 GHz:

2
ER=> | E
SL EL

- ER: Ty 1¢ phoi nhiém tai mdi tan s6 hoat dong ctia nguon;

Trong do:

- f: tan s6 hoat dong ctia nguon;

- S: mat do cong suit séng phang twong duong do duoc tai tan s6 f clia ngudn;

- S;: mifc giGi han phoi nhiém din xuat dudi dang mat do cong suat séng phang twong
duong tai tan s6 f;

-E: cuong do truong dién do dugc tai tan so f cia nguon;

- E,: mic gidi han phoi nhiém dan xuét duéi dang cudong do truong dién tai tan so f.
4.21. Ty lé phoi nhiém tong cong — A. Total Exposure Ratio (TER)

Ty 1& phoi nhiém tng cong 1a gia tri 16n nhat cta téng céc gia tri phoi nhiém cta EUT
va tat ca cac nguon lién quan trong dai tan s6 tir 30 MHz dén 3 GHz:

TER =ER, + ER

EUT
Trong do:

- ERgyp: Ty 1€ phoi nhiém cta EUT;

- ERgq: Ty 1€ phoi nhiém cua tit ca cdc ngudn lién quan.
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4.22. Vang do — A. Domain of Investigation (DI)

Vung do 1a phan viing cua ving lién quan noi ngudi dan c¢6 thé ti€p can khi tram goc da
dugc dua vao hoat dong.
4.23. Vang lién quan — A. Relevant Domain (RD)

Ving lién quan la viing xung quanh ang ten, trong d6 Ty 1é phoi nhiém do ang ten d6
gay nén 16n hon 0,05.
4.24. Vung tham nhdp — A. Public Access (PA)

Vung tham nhap 1a noi ¢6 thé dién ra cdc hoat dong di lai, sinh hoat trong diéu kién
binh thuong cua nguoi dan.
5. Phuong phap xac dinh Ty l¢ phoi nhiém tong cong

Muc nay quy dinh phuong phdp xdc dinh Ty 1é phoi nhiém téng cong (TER) trong céc
khu vuc lién quan noi ngudi dan c6 thé tiép can.
5.1. M6 ta phuong phdp

Ty 1é phoi nhiém tong cong (TER) dugc xéc dinh theo luu d6 hinh 1.

Buéc 1: - Xac dinh viing tuan tha
clla EUT (xem muc 6.1)

¥

Vung xam nhap
(PA) cb giao véi viing
tuan tht ctia EUT khéng?
(xem muc 6.2)

Co

Budc 2: - Xac dinh vung lién quan
(RD) va ving (DI) cGa EUT
(xem muc 6.3 va 6.4)

Khong Cé tén tai DI

trong RD khéng?

Budc 3: - Xac dinh TER
(xem muc 6.3 va 6.4)

Co TER <=1 trong~_Khong

DI khéng?

TER <=1 trong TER > 1 trong
( DI két thac ) ( DI két thuc >

Hinh 1: Luu do danh gia Ty 1é phoi nhiém tong cong
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Chu trinh minh hoa trong hinh 1 dugc thuc hién theo 3 budc nhu sau nham xdc dinh Ty
1¢ phoi nhiém téng cong:

- Budc 1: Xac dinh ving tuan thu cta tram goc theo muc 6.1. Néu ngudi dan c6 thé tiép
can khong gian trong dudng bién tuan thu (viing tuan thu) thi Ty 1& phoi nhiém téng cong sé&
16n hon 1.

- Budc 2: Xéac dinh vung lién quan va viung do theo muc 6.3 va 6.4. Néu nguoi dan
khong c6 kha nang tiép can vao vung lién quan, nghia la khong ton tai ving do, thi Ty 1é phoi
nhiém tong cong s& nho hon hoic bang 1.

- Budc 3: X4c dinh Ty 1é phoi nhiém tong cong trong ving do theo muc 5.2.

5.2. Pdnh gid toan dién Ty lé phoi nhiém tong cong

Viéc dénh gid toan dién Ty 1¢ phoi nhiém téng cong nhim xac dinh Ty 1¢ phoi nhiém
tong cong 16n nhat trong cdc khu vuc lién quan noi ma ngudi dan c6 thé ti€p can (nghia 1a
vung do).

Néu nha khai thac thiét 1ap ranh giGi cta khu vuc cdm (restricted area) nham ngén su
ti€p can cua nguoi dan t6i khu vuc xung quanh EUT va/hoac cic nguon lién quan thi viéc
danh gia phai duoc thuc hién tai cdc diém do (PI) nam sdt v6i cdc ranh giGi nay (xem hinh 2).

Ranh giéi ctia khu vuc cam

nam trong vung do (DI)

EUT RS

/

Hinh 2: Ranh gidi vat ly cia khu vic cdm nam trong ving do

Ty 1é phoi nhiém téng cong duoc xac dinh tai cac di€ém do (PI, xem muc 4.5) bang
phuong phap mo ta trong muc 7 va muc 8. Bu6c 14y mau (khoang céch gitta cdc diém do) t6i
da 1a 2 m. Tap hgp cdc di€ém do phai tao thanh Iu6i v6i mat luéi 1a hinh vuong ¢6 kich thudc
toidala2m x 2 m.

Tai méi diém do, Ty 1¢ phoi nhiém téng cong duoc xdc dinh 1a gia tri I16n nhat cua cdc
gid tri Ty 1¢ phoi nhiém tong cong do dugc tai cdc vi tri do ¢6 do cao so v6i mit san noi ngudi
dan ti€p can (public walkway) 1a 110 cm, 150 ¢cm va 170 cm va nam trong vung do (DI) nhu
minh hoa trong hinh 3.

10
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_

i Vi tri do co do cao 170 cm
\ Vi tri do ¢ dd cao 150 em

k Vi tri do cd d6 cao 110 cm

170 cm

150 cm

Hinh 3: Ba vi tri do tai ting diém do
6. Phuong phap xac dinh cac vang
6.1. Vung tudn thu

Don vi: mét (m)

D: dudng kinh clia viing tuan thi
H: chiéu cao cla ving tuan thd
h: d6 dai mat blc xa cla ang ten

Hinh 4: Vung tudn thu cua dng ten dinh huong
Ving tuan tht ctia mot ang ten dinh hudng (directional) 1a mot hinh tru tron (dudng
kinh 1a D) va chiéu cao bang do dai mat bic xa ang ten cong thém 20 cm, md& rong 10 cm vé
hai phia trén va duéi cta ang ten (H = h + 0,2 m), hinh tru nay duoc bat ddu tir sau ang ten
10 cm va ¢6 truc song song véi truc ciia ang ten (xem chi tié€t tai hinh 4).

Cong thic xac dinh duong kinh cua vung tuan tha cta ang ten dinh huéng (xem Phu
luc A):

11
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D= |2E% 401 (m)
4nS,

- D (m): Buong kinh ctia hinh tru (duong kinh clia viing tuan thu);

Trong do:

- Pere (W): Cong sudt bitc xa ddng huéng tuong duong clia ang ten (xem muc 4.2);

- S, (W/m?): Miic gi6i han phoi nhiém khong do nghé nghiép (dan xuat dudi dang mat
do cong sudt séng phing twong duong). S; 1a mic giéi han phoi nhiém nhé nhét trong céc
miic gidi han phoi nhiém tai cdc tin s6 phat khdc nhau cta ang ten (néu cd).

Diém tham
chigu (RP) .

Don vi: mét (m)

D: dudng kinh clia vling tuan th
H: chiéu cao cla viing tuan thil
h: d6 dai mat blc xa cla ang ten

Hinh 5:Ving tudn thii ciia dng ten ddang hudng

Ving tuan thli cia mot ang ten dang huéng (omni-directional) 12 mot hinh tru tron
(duong kinh 1a D) va chiéu cao biang do dai mat bic xa dng ten cong thém 20 cm, m& rong
10 cm vé hai phia trén va dudi ctia ang ten (H = h + 0,2 m), hinh tru nay co truc trang vdi truc
clia ang ten (xem chi ti€t tai hinh 5).

Cong thitc x4c dinh duong kinh clia viing tuan thli clia ang ten dang huéng (xem Phu
luc A):

D= Powe (m)
TS,

Trong do:

- D (m): Buong kinh ctia hinh tru (duong kinh clia viing tuan thu);

- Pere (W): Cong sudt bitc xa dang huéng tuong duong clia ang ten (xem muc 4.2);

- S, (W/m?): Miic gi6i han phoi nhiém khong do nghé nghiép (dan xuat dudi dang mat
do cong suat séng phang twong dwong). S, 1a mic gidi han phoi nhiém nho nhit trong cdc
miic gidi han phoi nhiém tai cc tin s6 phat khdc nhau cta ang ten (néu co).
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Néu tram goc bao gom nhiéu dng ten phat thi ving tuan thi cta tram goc 1a tap hop céc
vling tuan thu cua cac ang ten thanh phan (xem minh hoa tai muc A.2 cta Phu luc A).
6.2. Vung tham nhdp

Ving tham nhap duogc xdc dinh bdi mot (hoidc nhi€u) khong gian ¢6 ddy 1a mat san noi
ngudi dan ti€p can va chiéu cao 1a 170 cm (xem minh hoa tai hinh 6).

Bk san nail nguil dan
tap can (public wallway)

170 cm

Hinh 6: Minh hoa vung tham nhdp
6.3. Vung lién quan

5x(h/2 +0,1)

5x(h/2+0,1)i  Diém than

Pon vi: mét (m)
D: dudng kinh cla vung tuan thi
h: d6 dai mat blc xa cla ang ten
Hinh 7:Vung lién quan cua dng ten dinh huong
Dudng bién clia ving lién quan cia mot ang ten duoc xac dinh bang cdch nhan 5 1an
khoang cach tinh tir diém tham chi€u (RP) cua ang ten dén dudng bién cua vung tuan thi
(duong bién tuan thu - CB) cua ang ten d6 theo mdt huéng xac dinh (xem chi tiét tai hinh 7,
hinh 8 va Phu luc B).
Néu tram goc bao gdm nhiéu dng ten phat thi viing lién quan cta tram goc 1a tap hop
cac vung lién quan cua cac ang ten thanh phan.
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5x(h/2 +0,1) | i Ang ten—{ —

5x(h/2 +0,1)

Pon vi: mét (m)
D: dudng kinh clia vung tuan th
h: d6 dai mat blc xa cla ang ten
Hinh 8: Ving lién quan ciia dng ten ddng huong
6.4. Vung do
Vung do la viing con cta viing lién quan noi ngudi dan c6 thé ti€p can, 1a phan giao
nhau giita ving lién quan va ving tham nhap cta tram goc (xem minh hoa tai hinh 9).

Wiing lign quan (RD)

Hinh 9: Minh hoa vung do

7. Phuong phap do
7.1. Yéu cau chung

C6 thé sur dung cdc thiét bi do bang thong rong (broadband) hoic thiét bi do chon tin
(frequency selective) bao gobm mot hodc nhiéu dau do (probe) truong dién E hoac trudng tir H
dé xéc dinh Ty I¢ phoi nhiém ER®.

Trong trudng hop st dung dau do khong dang huéng (non-isotropic), phép do phai duoc
thuc hién theo cdc huéng do khdc nhau nhim ddm bao tinh dang huéng. Vi du véi trudng hop
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st dung ang ten ludng cuc (dipole), cac phép do phai duoc thuc hién theo 3 hudng truc giao
trong khong gian.

Trong trudng hop sir dung ddu do déng huéng, chi can thuc hién 1 phép do duy nhat.

Do léch dang huéng (isotropy deviation) ctia diu do trong c4 hai truong hop trén déu
phai nho hon 2 dB tai cac tan s6 16n hon 30 MHz.

Dai vai thiét bi do chon tan thi mic cuong do truong dién nho nhat do duge phai nho
hon hodc bang 0,05 V/m va miic 16n nhat do duoc phai I6n hon hoac bang 100 V/m.

Doi véi thiét bi do bang thong rong thi mic cuong do truong dién nho nhat do duge
phai nhé hon hodc bang 1 V/m va miic 16n nhit do dugc phai 16n hon hoac bang 100 V/m.
7.2. Phép do Ty lé phoi nhiém
7.2.1. Cdc yéu cdu co ban

Tuy thuoc vao diéu kién cu thé cta phép do thi c6 thé sir dung thiét bi do bang thong
rong hoac chon tan. Thong thuong céc phép do chon tan cho két qua do Ty 1¢ phoi nhiém
chinh x4c hon. Két qua danh gia Ty 1¢ phoi nhiém su dung thiét bi do bang thong rong theo
muc 7.2.2 s& vuot qua gia tri thuc t€ (overestimate).

Khodng cdch gifta dau do va ngudi thuc hién do hodc cdc vat phan xa t6i thi€u phai 1a 1 m.
7.2.2. Piéu kién dé dp dung phép do bdng thong rong
a) Mot nguon buc xa vo tuyén troi (predominant)

Thiét bi do bang thong rong c6 thé dugc sir dung dé x4c dinh Ty I¢ phoi nhiém va Ty 1¢
phoi nhiém tong cong trong trudng hop ¢6 mot ngudn bic xa vo tuyén troi. Mot ngudn vo
tuyén dugc coi 1a troi néu c6 thé ching minh rang tdng cong suat clia cic ngudn biic xa khac
nho hon 13 dB so v6i cong suat nguén d6 (cé thé sit dung phuong phdp do phé - spectrum
measurement).

b) Dédnh gid qua mitc miic phoi nhiém

Néu gid tri do duoc thap hon 13 dB so v6i miic giGi han phoi nhiém thap nhat duoc dp
dung thi gi tri ER® s& nho hon 1 ké ca khi tinh dén su thay ddi vé luu lugng va diéu khién
cong sudt trong tram goc.

7.2.3. Diéu kién dé dp dung phép do chon tdn

Cuong do trudng do dugc lien quan dén mot ngudn bic xa vo tuyén phai bao ham téng
cong suat cua tin hiéu. Do vay bang thong phan giai (Resolution Bandwidth - RBW) cua thiét
bi do phai rong hon bang thong chi€ém dung (Occupied Bandwidth - OBW) cua tin hiéu.

Trong trudng hop tin hiéu c6 phd tan s6 rong hon bang thong phan giai thi 4p dung
phuong phap cong tich lily téng cong suit, ¢4 tinh dén hinh dang cta bo loc bang thong phan
giai (thuong dugc goi la ché do do cong suat kénh — Channel Power mode).

Doi véi tin hiéu c6 hé s6 gon song (crest factor) 16n thi khong nén st dung bo tich séng
dinh (peak detector) vi c6 thé gay ra su sai léch 16n.
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7.3. Xdc dinh tong cdc gid tri Ty lé phoi nhiém
Néu str dung phuong phép biang thong rong dé do Ty 1é phoi nhiém (muc 7.2.2) s& thu
duoc truc ti€p gia tri ER®.
Trong trudng hop c6 N nguédn bic xa don tan, Ty 1é phoi nhiém cua méi nguén do dugc
theo phuong phdp chon tin (muc 7.2.3) 12 ER, thi gid tri ER* s& la:
N
ER® =»ER,
i=1
Theo quy dinh tai muc 5, tai mdi diém do gid tri ER* dugc xac dinh tai 3 vi tr va 1ay
gia tri 16n nhat.
8. Panh gia ty lé phoi nhiém tong cong
Ty I¢ phoi nhiém téng cong (TER) tai diém do (PI) 1a tong clia M gié tri ER* do duoc
trong toan bo dai tan s6 tir 30 MHz dén 3 GHz:

M
TER =) ER{ =ER;; +ER

i

EUT RS

Néu Ty I¢ phoi nhiém téng cong nho hon hodc bang mot (TER < 1) thi tram goc tuan
tha tiéu chudn vé mic gidi han phoi nhiém khong do nghé nghiép.

Néu Ty 1¢ phoi nhiém tong cong 16n hon mot (TER > 1) thi tram goc khong tuan thi
tiéu chuén vé mic giGi han phoi nhiém khong do nghé nghiép.
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PHU LUC A

(Tham khao)
Xac dinh vung tuan tha

A.1. Xac dinh duong Kinh cta vung tuan thu

Hinh 10a va 10b biéu dién mit cit ngang (vuong gbc vdi truc dng ten) clia ving tuan
thi clia ang ten dinh huéng va ang ten ding huéng qua diém tham chi€u clia ang ten (xem
muc 4.6).

01 |

Diém tham
chidu (RP)

Diém tham
chiu (RP)

bon vi: mét (m)

a) Mat cat ngang cua ving tuén thi cla &ng ten b) Mat cat ngang cla vung tuén thi cla &ng ten
dinh hudng qua diém tham chiéu déng hudng qua diém tham chiéu

Hinh 10: Mt cdt ngang ciia ving tudn thii qua diém tham chiéu

Trén mat cat ngang goi diém F 1a diém xa nhat so v6i diém tham chiéu (RP) theo huéng
bip séng chinh cua ang ten dinh huéng (xem hinh 10a).

Ap dung mo hinh truyén séng trong khong gian tu do, v6i gia thiét tai diém F trén
dudng bién tuan thu c6 dic tinh bic xa trudng xa, mat do cong sudt tai diém F sé 1a:

=3 (Wit

Trong do:

- Perp (W): Cong sudt bitc xa dang huéng tuong duong clia ang ten;

- d (m): Khoang céch tir diém tham chi€u (RP) dén diém F;

- S¢ (W/m?): Mat do cong sudt tai diém F.

Theo dinh nghia dudng bién tuan thi thi mat do cong suét tai diém F bang mitc gii han
phoi nhiém dan xuat dudi dang mat do cong suat, Sg = SL. Vi vay:
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d= Perrp (m)
4nS,

Puong kinh cta vung tuan tha laD =d + 0,1 (m)

D= [Yere 01 (m)
4nS,

Chon diém A 13 diém bat ky nim trén dudng bién tuan thi clia ang ten dang huéng
(xem hinh 10b).

Nhu vay:

Ap dung mo hinh truyén séng trong khong gian tu do, véi gia thiét tai diém bét ky trén
duong bién tuan thii clia ang ten dang huéng cé dac tinh bitc xa trudng xa, mat do cong suit
tai diém A s& la:

Sy = % (W/m?)

trong do:

- Pere (W): Cong sudt bitc xa dang huéng tuong duong clia ang ten;

- R (m): Khoang cach tir diém tham chi€u (RP) dén diém A (chinh bing ban kinh cua
vung tuan thu);

- S, (W/m?): Mat do cong sudt tai diém A.

Theo dinh nghia dudng bién tuan thu thi mat do cong suét tai diém A bang mic gidi
han phoi nhiém dan xuat dudi dang mat do cong sudt, S, =S, . Vi vay:

_ Perre (m)
4nS,

Puong kinh ctia ving tuan thu 1a D =2R (m)

D — PEIRP (m)
S,

A.2. Hinh vé minh hoa vung tuan thu

Nhu vay:

Hinh 11 minh hoa ving tuan thu ctia mot tram goc dién thoai di dong mat dat cong
cong bao gobm cac ang ten dinh huéng (directional).
A3. Vidu tinh toan kich thudc vung tuan thu

Muc nay néu mot vi du tinh toan kich thude ving tuan thii cho mot ang ten dinh huéng.
Gia thi€t mot ang ten tram goc loai dinh hudng c6 cac thong s sau :

- Téng cong sudt phat chia cac mdy phat P, = 144 W (twong duong 51,6 dBm);
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- Téng suy hao tir cdc may phédt dén ang ten L = 6 dB;
- Do tang ich ctia ang ten theo huéng bip song chinh G = 17,5 dBi;

Hinh 11: Minh hoa viing tudn thii ctia mot tram goc

- Miic giGi han phoi nhiém khong do nghé nghiép (dan xuét dudi dang mat do cong suat
séng phang twong dwong) tai tin so phat clia ang ten S, = 2 W/m?%;
- Do dai mat bic xa cua ang ten h = 0,8 m.
Ving tuan thu cua ang ten nay cé dang hinh tru nhu hinh 4.
Cong sudt bitc xa dang huéng twong duong:
P.rp =P -L+G

Nhu vay Pggp = 63,1 dBm (tuong duong 2034 W)

Puong kinh ctia ving tuan thu:

D= [Yere L 01_91m
4nS,

Chiéu cao cua ving tuan tht: H=h+0,2=1m
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PHU LUC B

(Tham khao)
Xac dinh duong bién caa vung lién quan

Phu luc nay dién giai cach xdc dinh dudng bién cta vang lién quan bang cich nhan 5
lan khoang céch giita diém tham chi€u ctia ang ten va dudng bién tuan thi theo mot huéng
xac dinh.

Khi xac dinh duong bién cua vung lién quan dua trén duong bién tuan thu ap dung céc
gia thiét sau:

a) Tai diém bat ki trong trudng xa cua trudng biic xa, cudng do trudng dién ty 1¢ nghich
v6i khodng cach tir diém d6 dén ang ten bic xa;

b) Tai moéi tan sd, Ty 1é phoi nhiém ty 1€ v6i binh phuong cuong do trudng dién.

C

()

I Khoang cach tir ang ten >

0 5d
I
I Cudng do trudng dién = E4
<< T9 18 phoi nhiém = ER
|
[
|
| Cudng do trudng dién = E4/5
: Ty 1& phai nhidm <= ER4/25
i

P.g - diém nam trén CB | Pro - diém nam trén

dudng bién clia RD

Hinh 12: Xac dinh bién ving lién quan

Xét tai diém Py cdch ang ten khoang cach 1a d, gid tri cudng do trudng dién do duoc 1a
E,. Néu E, = E; (la gid tri miic giGi han phoi nhiém dan xuat dudi dang cuong do trudng
dién) thi theo dinh nghia dudng bién tuan tht (muc 4.7), di€ém Py s& thudc vao dudng bién
tuan thi va Ty Ié phoi nhiém tai diém nay s€ bing 1 vi:

2
e, [ £
EL

Tai diém Py, cdch ang ten khoang cach 5d, cudng do truong dién tuong ting sé& 1a E/5
va Ty 1¢ phoi nhiém tuong tGng la:

2
er [ Ea/S| _ER,
f ) 25
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Ty 1é nay (4%) nho hon so v6i quy dinh vé gidi han cua viing lién quan (muc 4.23) 1a
5% va do do6 tai vi tri nay, ang ten biic xa dang xét khong con dugc coi 1a nguon lién quan.
Tap hop cac diém Py, sé tao thanh bién cta ving lién quan.
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