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VAN BAN QUY PHAM PHAP LUAT

BO THONG TIN VA TRUYEN THONG

'BQ THONG TIN CONG HOA XA HQI CHU NGHIA VIET NAM
VA TRUYEN THONG Poe 1ap - Ty do - Hanh phiic
S6:33/2017/TT-BTTTT Ha Ngi, ngay 22 thang 11 nam 2017

THONG TU

Ban hanh “Quy chuin k§ thuit qudc gia vé thiét bi vi ba s6 diém - diém”

Can cir Ludt Tiéu chudn va Quy chudn ky thudt ngay 29 thang 6 nam 2006;

Can cir Ludt Vién théng ngay 23 thang 11 nam 2009;

Can cir Ludt Tan s6 vé tuyén dién ngay 23 thdng 11 ndm 2009;

Can cir Nghi dinh s6 127/2007/ND-CP ngay 01 thang 8 ndam 2007 ciia Chinh
phii quy dinh chi tiét va hwomg dan thi hanh mot sé diéu cia Ludt Tiéu chudn va
Quy chuén kp thugt;

Cdn cir Nghi dinh s6 17/2017/NDP-CP ngay 17 thang 02 ndm 2017 cia Chinh
phit quy dinh chirc ndng, nhiém vu, quyén han va co cdu 16 chirc cia B6 Théng tin
va Truyén thong;

Theo dé nghi cia Vy truong Vu Khoa hoc va Céng nghé,

B¢ truomg B Thong tin va Truyén théng ban hanh Théng te quy dinh Quy
chudin kp thudt quéc gia vé thiét bi vi ba sé diém - diém.

Diéu 1. Ban hanh kém theo Théng tr nay Quy chuin ky thuat qudc gia vé thiét
bi vi ba sb diém - diém (QCVN 53:2017/BTTTT).

Piéu 2. Thong tu nay c6 hiéu luc thi hanh ké tir ngay 01 thang 7 nim 2018.
Quy chuan k¥ thuat qudc gia v& thiét bi vi ba s§ SDH Diém - Diém dai tn téi 15 GHz,
Ky hi¢u QCVN 53:2011/BTTTT quy dinh tai Khoan 13 Diéu 1 Thong tu sb 29/2011/
TT-BTTTT ngay 26 thang 10 nam 2011 cta B trudong Bo Thong tin va Truyén
thong ban hanh Quy chuén k¥ thuat qudc gia v& vién thong hét hiéu luc phap luat
ké tir ngay Thong tu nay ¢ hiéu luc thi hanh.
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Piéu 3. Chanh Van phong, Vu truong Vu Khoa hoc va Cong ngh¢, Thu truong
cac co quan, don vi thudc B Théng tin va Tmyén thong, Giam déc So Thong tin
va Truyén thong céc tinh, thanh phé truc thude Trung wong va cac t6 chire, ¢a nhan
¢0 lién quan chiu trach nhiém thi hanh Théng tu nay./.

BO TRUONG

Trwong Minh Tuén

Ao LS LD
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CONG HOA XA HOI CHU NGHIA VIET NAM

QCVN 53:2017/BTTTT

QUY CHUAN KY THUAT QUOC GIA
VE THIET Bl VI BA SO DIEM - DIEM

National technical regulation
on point-to-point radio equipment

HA NOI - 2017
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3.2. Céc théng s6 may thu

3.2.1. Phat xa gia

3.2.2. B6 nhay thu

3.2.3. B9 nhay véi nhiéu ddng kénh bén ngoai va nhiéu kénh lan can
3.2.4. Nhiéu gid CW

3.3. Céac théng sb Ang ten
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4. QUY DINH VE QUAN LY

5. TRACH NHIEM CUA TO CHUC, CA NHAN

6. TO CHU’C THU'C HIEN

PHU LUC A (Quy dinh) Dai tan sé tir 1,4 t&i 2,7 GHz

PHU LUC B (Quy dinh) Dai tin sé tir 3 GHz t&i 11 GHz (Kénh t&i 30 MHz
va 56/60 MHz)

PHU LUC C (Quy dinh) Dai tin s6 tir 3 GHz téi 11 GHz (Kénh 40 MHz)
PHU LYC D (Quy dinh) Dai tan s6 13 GHz, 15 GHz va 18 GHz
PHU LUC E (Quy dinh) Dai tin sé tir 23 GHz t&i 55 GHz

PHU LUC F (Quy dinh) Diéu kién méi trwong

PHUY LUC G (Quy dinh) Twong thich dién twr

PHY LUC H (Quy dinh) Nguén dién
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THU MUC TAI LIEU THAM KHAO
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L&i noi dau

QCVN 53:2017/BTTTT thay thé QCVN 53:2011/BTTTT, Quy chuan ky thuat
quoc gia vé thiét bj vi ba s6 SDH Diém - Diém dai tan toi 15 GHz.

QCVN 53:2017/BTTTT dwec xay dwng trén co s& ap dung cac tiéu chuan
ETSI EN 302 217-2-2 V2.2.1 (2014-04), ETSI EN 302 217-4-2 V1.5.1 (2010-01),
ETSI EN 301 126-1 V1.1.2 (1999-07), ETSI EN 301 126-3-1 V1.1.2 (2002-12) cua
Vién Tiéu chuan vién thong chau Au (ETSI).

QCVN 53:2017/BTTTT do Vién Khoa hoc Ky thuat Bwu dién bién soan, Vu Khoa
hoc va Cong nghé thdm dinh va trinh duyét, B6 Théng tin va Truyén thdng ban hanh
theo Théng tw sé 33/2017/TT-BTTTT ngay 22 thang 11 nam 2017.
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QUY CHUAN KY THUAT QUOC GIA
VE THIET Bl VI BA SO DPIEM - DIEM
National technical regulation
on point-to-point radio equipment

1. QUY DINH CHUNG

1.1. Pham vi diéu chinh

Quy chudn k¥ thuat nay quy dinh cac yéu cau k¥ thuat dbi v&i thiét bj vi ba s
diém - diém hoat dong theo phwong thirc song cong phan chia theo tan sé (FDD) &
dai tan sb tir 1,4 GHz dén 55 GHz.

1.2. Péi twong ap dung

Quy chuén dwoc ap dung ddi véi cac t chire, ca nhan Viét Nam va nwéc ngoai
c6 hoat dong san xuét, kinh doanh céac thiét bi thudéc pham vi diéu chinh clia Quy
chudn nay trén lanh thd Viét Nam.

1.3. Tai liéu vién dan

ITU Radio Regulations (2016).

Recommendation ITU-R SM.1539-1: “Variation of the boundary between the
out-of-band and spurious domains required for the application of Recommendations
ITU-R SM.1541 and ITU-R SM.329".

ITU-R Recommendation SM.329-12: “Unwanted emissions in the spurious domain”,
Sept. 2012

ITU-R Recommendation F.1191-1: "Bandwidths and unwanted emissions of
digital radio-relaysystems".

CEPT/ERC/Recommendation 74-01: “Unwanted emissions in the spurious domain”

ETSI EN 301 390 (V1.3.1) (08-2013): "Fixed Radio Systems; Point-to-point and

Multipoint Systems; Unwanted emissions in the spurious domain and receiver
immunity limits at equipment/ antenna port of Digital Fixed Radio Systems".

ETSI TR 102 243-1 V1.2.1 (2013-07): “Fixed Radio Systems; Representative
values for transmitter power and anten gain to support inter- and intra-compatibility
and sharing analysis; Part 1: Digital point-to-point systems”.

Théng tw s6 13/2013/TT-BTTTT ngay 14/6/2013 cta B trwdng B Thong tin va
Truyén thdng vé Quy hoach phan kénh tan sé cho nghiép vu cé dinh va di dong mat
dét bang tan (30-30 000) MHz.
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Théng tw sé 34/2016/TT-BTTTT ngay 26 thang 12 nam 2016 cta Bo trwéng BO
Théng tin va Truyén théng v& Quy hoach phan kénh tan sé vé tuyén dién cho
nghiép vu Cb dinh bang tan 57-66 GHz.

Quyét dinh sb 860/2002/QP-TCBD ngay 17 thang 10 ndm 2003 cia Tdng cuc
trwdng Téng cuc Buu dién phé duyét Quy hoach kénh tan s vo tuyén dién clia Viét
Nam cho nghiép vu C6 dinh mat dét bang tan (30 - 60) GHz.

1.4. Pinh nghia, ky hiéu, chir viét tat

1.4.1. Binh nghia

1.4.1.1. Bing tin vé tuyén dwoc phéan bd (allocated radio frequency band)

B&ng tAn ndm trong Bang phan chia tin s clia mét dai tan sb nhét dinh dé siv
dung cho m@t ho&c nhiéu dich vu thdng tin vé tuyén mat dat hoac khdng gian, hodc
dich vy thién van vo tuyén trong nhi¥rng diéu kién xac dinh.

Theo Thé 1& vd tuyén ITU, bang tan vo tuyén s6 dwgc phan bd cé thé thugc hai
tried'ng hop dwéi day:

- Dai tn sé (hay bang tan) cin phdi hop tan sé: trong qua trinh cap phép st
dung, co quan quan Iy sé dat ra cac quy tic phdi hgp d& dadm bao nhiéu vo tuyén
trong dai tdn ndm & mic chap nhan duoc;

- Dai tn sé (hay bang tan) khdng cin phdi hop tan sé: bang tan cép phat do
nguwoi str dung tw dang ky theo nguyén tac, dang ky trwéc, nhan trwéc va khong
dwoc dam bao v& mirc nhidu chap nhan dwoc trong cac két ndi vo tuyén nhw trong
trwdng hop cé phdi hop tan sd.

1.4.1.2. Dung lwgng giao dién vé tuyén (Radio Interface Capacity)

Dung luong ti da hé théng, quy dinh tai diém tham chiéu Z/Z', c6 thé truyén
qua giao dién vd tuyén tai diém tham chiéu C'. Cac diém tham chiéu hé théng duoc
xac dinh trong Phu luc M.

CHU THICH: RIC duoc quy dinh tai diém tham chiéu Z/Z', bao gém dung lwgng bd sung cho ghép
khung va ghép kénh/phan kénh cac tin hiéu bang co s& khac nhau (tai X/X') vao khéi truyén tai, tich hop
trong ph&n x{r Iy bang co s& clia hé théng vo tuyén duoc xac dinh gian tiép tai diém tham chiéu Z/Z". RIC
khéng bao gdm dung lugng tir tin hiéu va thuat toan s dung cho muyc dich chuyén biét clta kénh vd
tuyén (vi du ma stra sai hodic cac kénh dich vy cla hé théng). Trong trudng hop xudt hién & khoang thoi
gian ngén, cac chirc naing ndi b clia hé théng nhu diéu khién két nbi,... sé chi sir dung mot phan cla
dung Iwgng truyén dén. Khi d6, RIC twong (rng trong cac khodng thoi gian nay sé khéng can d4p tng
cac quy dinh téi thiéu vé RIC.
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1.4.1.3. Ang ten (Anten)

Mét thanh phan trong hé théng phat hodc thu dwoc st dung dé birc xa hodc thu
song dién tr. Cac dac trieng vé dinh hwédng ctia 3ng ten ndm trong yéu cau co' ban
cuia diéu 3.2 trong hwéng dan 2014/53/EU.

1.4.1.4. Diéu khién cong suét phat tw déng (Automatic Transmit Power Control)

Chirc néng diéu khién cong sudt dong dé phat cong suat cwe dai chi trong
tredng hop cb tac ddng cla pha dinh sau, do d6 gidm dwegc nhidu va giap may phat
lam viéc & ché d6 tuyén tinh trong phan I&n thoi gian.

CHU THICH 1: Khi chirc nang nay duwoc sir dung, cong sudt may phat dugc thay ddi tly theo diéu
kién truyén dén. Khi st dung ATPC, can xac dinh 3 mirc cong suét khac nhau:

- Céng suét kha dung cuwe dai (chi phat trong diéu kién cé pha dinh sau);

- Céng suét danh dinh cwc dai (khi ATPC bi ngét). Can lwu y, day 1a cong suat “danh dinh cla thiét
bi", khac “céng suét danh dinh cla tuyén” (xac dinh bdi co quan phéi hop tAn sb). Mirc cdng suét danh
dinh cyrc dai duoc thiét 1ap bang cach st dung cac bd suy hao RF thy dong hoac chic nang RTPC;

- Cong suét cye tidu (duoc st dung trong diéu kién khéng cé pha dinh),

CHU THICH 2: Mlrc céng suét danh dinh cwe dai va cong suét kha dyng cure dai ¢6 thé bang nhau,
hodc trong truéng hop didu ché nhidu trang thai, cdng suét kha dung cye dai ¢b thé duwoc sl dung dé
tdng cong suét phat (mét tuyén tinh nhwng tang dd dy phéng pha dinh néu pha dinh lam gidm chi tiéu
RBER mong muén). Cac dy bao chi tiéu thwerng dwoc xac dinh dya trén mic cdng suét Ién nhat ma
thiét bi c6 thé st dung.

1.4.1.5. Diéu kién méi trweorng (environmental profile)

Quy dinh théng s6 mbdi truéng hoat dong, trong dé thiét bi thuéc pham vi cla
Quy chuén k¥ thuat nay phai tuan thd toan bod cac quy dinh trong Quy chuén.

1.4.1.6. Coéng suéit kha dung cwc dai (maximum available power)

Xem trong diéu 1.4.1.4.

1.4.1.7. Céng suat danh dinh cwc dai (maximum nominal power)

Xem trong diéu 1.4.1.4.

1.4.1.8. Kénh tan s6 vé tuyén (radio frequency channel)

Mét phan bang tAn sé dwoc phan kénh tan sé vé tuyén dé sl dung cho mét
dwong truyén vo tuyén cb dinh.

1.4.1.9. Phan kénh tan sé vé tuyén (radio frequency channel arrangement)

Bang phan dinh tan sé trung tdm ctia cac kénh tan s6 vo tuyén theo Thong tw sb
13/2013/TT-BTTTT, Quyét dinh s6 860/2002/QD-TCBD va Thdng tw sb 34/2016/TT-BTTTT.
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1.4.1.10. Piéu khién tin sb tir xa (Remote Frequency Control)

Chlrc nang tro' giGp trién khai hé thong. Khi chirc nang nay dwgc st dung,
kénh/tdn sé trung tam phat co thé duoc thiét 1ap bai thiét bi diéu khién tai chd nbi
véi thiét bi didu khién hé théng hoac thiét bi dau cubi quan ly mang tr xa. Viéc thay
ddi tan sé dwoc thue hién & trang thai tinh va thwong s dung khi kich hoat hoac
khé&i dong lai cac tuyén két ni dé chuyén dén tan sb da dwoc co quan phdi hop tan
s6 cép phép cho nha khai thac clia tuyén két nbi dé6 dé kiém soat nhiéu clia mang
trong vung dia ly xac dinh.

1.4.1.11. Diéu khién céng suat phat tir xa (Remote Transmit Power Control)

Chtrc nang tro gilp trién khai hé théng. Khi chirc nang nay dwoc st dung, cdng
suét phat co thé dwoc thiét 1ap bai thiét bi diéu khién tai chd néi voi thiét bj diéu
khién hé théng hodc bdi mdt thiét bi dau cudi quan Iy mang tir xa. Viéc thay dbi
cong suat dwoc thue hién & trang thai tinh va thwong st dung khi kich hoat hogc
kh&i dong lai cac tuyén két nbi d& d& dang dat duwoc EIRP theo yéu cau cla co
quan phdi hop tan sé cho tuyén két néi d6, nhdm kiém soat nhiéu dong kénh va
kénh 1an can trong cing mét vung dia ly. Chirc nang nay twong dwong véi kha
n&ng ndn chinh cong suét (vi du: dung suy hao cé dinh) thuong dwoc yéu cau trong
cac hé théng cb dinh.

1.4.1.12. Khoang cach kénh (channel separation)

Khoang cach gilra hai kénh lan can trong bang phan kénh vé tuyén. Day la mot
trong nhirng thdng sb quan trong dé xac dinh chiing loai thiét bi vo tuyén va céac yéu
cau lién quan.

1.4.1.13. Gian ddé birc xa déng phan cwc (co-polar pattern)

Gian dd blrc xa cua ang ten can do khi c6 cung phan cwc voi ang ten tham
chiéu. Tham sb cla gian do birc xa dong phan cyec 1a gia tri twong ddi so voi tang
ich ctia ang ten dwoc do, dwoc chuan hoa theo don vi dBi hoac dB.

1.4.1.14. Gian do birc xa phan cwec chéo (cross-polar pattern)

Gian dd burc xa clia ang ten do khi cé phan cye trire giao voi phan cye cla ang
ten tham chiéu. Tham sb clia gian dd butrc xa tryc giao la gia tri twong ddi so voi
tang ich clia ang ten duoc do, duwoc chuan hoa theo don vi dBi hodc dB.

1.4.1.15. Mirc triét tiéu phan cyc chéo (cross-Polar Discrimination)

Mdrc chénh léch (theo dB) gitra tang ich trén bup séng chinh clia gidn do blrc xa
ddng phan cuc va tang ich trén bup séng chinh cla gian o birc xa phan cyc trc
giao dwoc do trong khoang goc xac dinh.

Lo Ly A8y
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1.4.1.16. Bang tan (frequency band)

Bang tan s6 ma cac déc tinh chi tiéu cla céac thiét bi/ang ten dwoc thiét Iap
trong gi¢i han quy dinh.

1.4.1.17. Tang ich (gain)

Ty lé githa cwdng dd blirc xa &ng ten trong mét hwéng nhét dinh véi cwdng dod
birc xa phat ra bdi &ng ten dang huwdng néu cing duwoc ndi véi dau ra may phat
theo don vi dBi.

1.4.1.18. Pwdng bao gian do birc xa (Radiation Pattern Envelope)

Pudng bao cua gian db birc xa, co gia tri twong dbi so véi tang ich clia &ng ten
duwgc do, dwge chuan héa theo don vi dBi hodc dB.

Pudng bao gidn dd birc xa ddng phan cyc va dwéng bao gidn dd blrc xa phan
cye trye giao dwoc xac dinh twong (ing voi gian dd birc xa déng phan cwe va gian
do birc xa phan cuc truc giao.

1.4.1.19. Hiéu suét phé (spectral efficiency)

Ty Ié gitra téc Go bit truyén cwc dai voi bang théng chiém dung (Occupied
Bandwidth) hodc khoang cach kénh (CS). Viéc st dung tham sd bang thdng chiém
dung hay khoang cach kénh tuy thudc tirng hé théng vo tuyén.

1.4.1.20. Chi s6 tham chiéu hiéu qua pho (spectral efficiency reference index)

Hiéu suét phd twong (rng v6i trang thai thir “n” trong trwérng hop st dung diéu
ché Iy twéng véi 2n trang thai khac nhau.

1.4.2. Chik viét tit

ACAP Adjacent Channel Alternate Phan cyc kénh lan can
Polarization

ACCP Adjacent Channel Co-Polarization Déng phan cwc kénh lan can
ATPC  Automatic Transmit Power Control Diéu khién cong suét phét tw dong

BBER  Background Block Error Ratio Ty s6 16i khdi nén
BER Bit Error Ratio Ty sb 16i bit
BWe BandWidthevaluation Do réng bang wére lwgng (46 rong

bang phan giai dung dé do cac
thanh phan phd)

(o7] Carrier to Interference ratio Ty s6 soéng mang trén nhidu
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CCDP
CS

Csmin

Cw
DFRS
DRRS
ECC

EMC
EIRP

FER
ITU-R

PSK
QAM
R&TTE

RF
RFC
RIC
RPE
RSL
RTPC
RX
STM-1

Co-Channel Dual Polarized
Channel Separation

Minimum practical Channel
Separation

Continuous Wave
Digital Fixed Radio System
Digital Radio Relay System

Electronic Communication
Committee of the CEPT

ElectroMagnetic Compatibility

Equivalent Isotropically Radiated
Power

Frame Error Ratio

International Telecommunication
Union - Radiocommunications

Phase-Shift Keying (modulation)
Quadrature Amplitude Modulation

Radio equipment and
Telecommunications Terminal
Equipment

Radio Frequency

Remote Frequency Control
Radio Interface Capacity
Radiation Pattern Envelope
Receiver Signal Level

Remote Transmit Power Control
Receiver

Synchronous Transport Module
Level 1

QCVN 53:2017/BTTTT

Pdng kénh phéan cuc kép
Khoang cach kénh

Khoang cach kénh thuc té nho
nhét (dbi voi viec khoang cach
kénh tan sb v tuyén cho trudc)

Soéng mang lién tuc
Hé théng vé tuyén sb cb dinh
Hé thdng vo tuyén chuyén tiép s6

Uy ban Dién t& vién thong CEPT

Twong thich dién ti

Birc xa dang hwéng twong duwong

Ti 1& 16i khung

Lién minh Vién thong Quéc té -
Bo phan Vo tuyén

Piéu ché dich pha

Diéu ché bién dd cau phuong
Thiét bi dau cudi vo tuyén va vién
théng

Tan s6 vo tuyén

Pidu khién tan so tir xa

Dung Iwong giao dién vé tuyén
Puwong bao gidn do birc xa
Mcrc tin hiéu vao cua may thu
Diéu khién cong suéat phat tir xa
May thu

M6 dun truyén ddng bd murc 1
(155,52 Mbit/s)

i
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STM-4  Synchronous Transport Module M6 dun truyén dong bd murc 4

Level 4 (622 Mbit/s)

ITU-T  International Telecommunication  Lién minh Vién théng Quéc té -
Union - Telecommunications B6 phan tiéu chuan hoa vé Vién
standardization sector théng

™ Transmitter May phat

XPIC Cross-Polar Interference Canceller Bo triét nhiéu xuyén cyc

2. QUY PINH KY THUAT

2.1. Yéu cau ky thuat may phat

2.1.1. Céng suét phat va dung sai cong suéat

2.1.1.1. Céng suét I&n nhét

Cong suét I16n nhat dwoc tao ra béi hé thong vé tuyén phai tuan thi gidi han dat
ra trong Thé Ié vé tuyén ITU Radio Regulations. Gi¢i han nay dwoc quy dinh dbi voi
EIRP clia hé thong hodc mat dd cong suat dau ra Ién nhat dwa dén ang ten, bao gébm
ca dung sai va anh hwéng clia ATPC/RTPC néu céac tinh nang nay dwoc st dung.

CHU THICH: Kiém tra yéu ciu EIRP Ia can thiét d& danh gia thiét bi c6 ang ten tich hop. Déi véi
thiét bi cé &ng ten réi, yéu cau @di voi EIRP dugc sir dung dé lwa chon loai ang ten phi hop.

2.1.1.2. Dung sai céng suat

Trong moi trwdrng st dung dwoc cong bd bdi nha cung cép thiét bi, dung sai
cong suét may phat (chénh léch gitra cong suét phat thiwc va cong suét danh dinh)
khéng dwogc I&n hon gidi han dwdi day:

e +2 dB, néu may phat hoat ddng trong bang tan tir 3 GHz dén 30 GHz;

« +3 dB, néu may phat hoat déng trong bang tan cao hon 30 GHz.

Nha cung cép thiét bi phai cong bd céng suat danh dinh clia may phat.

2.1.2. Diéu khién céng suat va tan sé6 may phat

2.1.2.1. Diéu khién cong suat may phat (ATPC va RTPC)

Néu thiét bj st dung ATPC, nha cung cap phai khai bao viéc cé st dung ATPC
va cong bd dai ATPC, dung sai twong (¢rng. Trong truéng hop nay, thiét bi str dung
tinh nang ATPC phai tuan theo cac yéu cau mat na phé RF dwoc trinh bay trong
diéu 2.1.3, trong dai cong suét danh dinh cuc dai va cong sudt cuc dai cé sén, bao
gom ca suy hao khi tinh nang RTPC duoc bat.

Ao LS LD
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Néu thiét bi st dung RTPC, nha cung cap phai khai bao viéc cé str dung RTPC
va cdng bd dai RTPC, dung sai twong (ng. Trong trudng hop nay, thiét bi str dung
tinh nang RTPC phai tuan theo cac yéu cau mat na phd RF diéu 2.1.3 dbi voi dai RTPC.

2.1.2.2. Diéu khién tan so tir xa (RFC)

Néu thiét bi st dung RFC, nha cung cép phai khai bao viéc c6 str dung RFC va
cong bb dai RFC, tha tuc thay ddi tan sé twong (ng. Trong trwdng hop nay, viéc s
dung RFC khéng dwoc tao ra phat xa ndm ngoai dai tan sd tir tan sé dang hoat
déng cua thiét bi dén tan sé trung tam cudi cing trong mat na phd yéu cau trong
diéu 2.1.3.

2.1.3. Mat na phé RF

2.1.3.1. Giéi han co ban

Gidi han mat na phd bét budc ap dung cho cac hé théng vo tuyén dé dap tng
Thé I& vb tuyén ITU Radio Regulations va cac yéu cau vé chi tiéu chat luong.

Mirc O dB trén mat na phé twong (rng véi mat do phd cong suét tai tan sb trung
tam ctia séng mang, khdng tinh dén song mang dw. Tan sb séng mang thuc té
dwoc xac dinh tai f0, mat na phd duoc thé hién & cac tan sé déi xirng quanh f0.

Déi véi hé théng da song mang, mirc 0 dB twong (ng v&i mirc Ién nhat trong
phd didu ché clia séng mang thanh phan cé méat dd phd thap nhét, khong tinh dén
mirc ciia thanh phin séng mang dw. Néu khong duoc quy dinh riéng, mat o pho
clia tht ca séng mang thanh phan phai ndm trong khoang tir 0 dB dén +K1 dB so
v6i mirc tham chiéu trong mat na phd.

Gi6i han mit na phd tan sb vo tuyén 1a tap hop cac dwdng cong va diém rdi rac
bidu didn mrc suy hao tai cac tan sé xung quanh f0 (diém toa d6 fx MHz, Kx dB).
Mbi dwong cong dwoc chia thanh mot s6 phan doan. M6i mat na phé duoc xéc dinh
b&i gia tri cla cac didm roi rac trén dd thi; s6 diém roi rac phu thude véo so Iuong
phan doan trén mat na thuc té.

Gia tri tai diém roi rac cudi cung trong méat na phd duoc ap dung déi véi cac tan
s6 ké tir tAn sb twong ting véi diém cudi cling trong mat na phd dén tan sob cach tan
sb trung tam 2,5 x CS khi bang théng phat xa khong vuot qua 500 MHz hodc dén
tan sb cach tan sé trung tam 1,5 x CS + 500 MHz theo khuyén nghi ITU-R SM.1539-1
khi bang thong phat xa Ién hon 500 MHz.

Cac dd thi dwéi day bidu dién cac dwong cong va bang gié tri twong (ng cla
mat na phd. Déi v6i tht ca cac mat na phd, tan sb Ion nhat la tan sb cach tan sb
trung tam 2,5 x CS, trong dé CS la khoang cach kénh.

i
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trung tam

Mat do phd cong suét phat so véi tan s6

R

e e St e -

- -

fO f1 f2 f3

2,5x CS

Do léch tan sb so véi tan s6 séng mang fO

S6 phan doan

K1 (dB), f1 (MHz) | K2 (dB), f2 (MHz)

K3 (dB), 3 (MHz)

4 K1/f1 K2/f2 K3/f3
Hinh 1. Mt na phd 4 phan doan
Mat d6 phd cong suat phat so voi tin sb
trung tam
K1 :
0 = ’
7 Y RO J—
K3 | T i :
S — e ——
fO f1 f2 f3 f4 25xCS
D¢ 1éch tan sb so v&i tAn sb séng mang 10
K’ (dB}, K2 (dB), K3 (dB). K4 (dB),
Séphandoan | ¢\ f2 (MHz) £3 (MHz) f4 (MHz)
5 K- /f* K2/f2 K3/3 K4/f4

Hinh 2. Mat na phé 5 phan doan

=
02023

nog
Y00,
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Mat d6 phd cong sudt phat so v&i tan sb
trung tam

K3 |oeendoh)
s e e ha

L s S ;
fo 12 13 f4 f5 25x CS
D5 I&ch tAn sb so vdi tan s6 séng mang 0

Sé phan K1 (dB) K2 (dB) K3 (dB) K4 (dB) K5 (dB)
doan fo (MHz) | f2 (MHz) | f3(MHz) | f4(MHz) | f5(MHz)

€ K- /f1 K2/f2 K313 Ka:f4 KE/f5

Hinh 3. Mit na phd 6 phan doan

Mat dd phd cong suét phat so véi tan sb
trung tam

K1 |
0 4

K3 | oo oo

[

K4 p--====" A
K8 forenmen e e R .
ke foomee- e R T
R : F
y ! P $ h
fo f1f2 f3f4 f5 f6 2,5xCS
Do lach tAn sé so véi thn sé séng mang f0

Séphan | K- (dB) K2 (dB) K3 (dB) K4 (dB) KE (dB) | KE (dB)
doan f (MHz) | f2(MHz) | f3(MHz) | f4(MHz) | f§(MHz) | f€ (MHz2)

7 K” i K21z K32 K4/f4 K55 | KE/fE

Hinh 4. Mt na phé 7 phan doan

FEoag
A8 P

Lo L0y A4
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2.1.3.2. Gi¢i han

Phat xa phd cda thiét bj phai dap ng yéu cau doi véi mat do phd cong suat
trong mat na chung hoac méat na riéng quy dinh cho tirng loai hé thdng dwoc trinh
bay trong hai phan a va b duéi day.

Céac mat na phd khéng bao gém dung sai tan s, trir hé théng quy dinh trong
Phu luc A. Béi véi hé thdng trinh bay trong Phu luc A, tan sé fO 1a tan s6 song mang
danh dinh va mét na phd 4p dung dbi véi ca dung sai tan sb.

Péi voi hé théng cai dat san ché dd, nha san xuéat phai khai bao cac I&p hiéu
suat phd déi véi méi CS cla thiét bi. D6i vei mdi lop hiéu suét phd hiéu sudt, thiét bi
phai tuén thi mét na phd twong (ng. Coéng suat dau ra cla cac Iop khac nhau phai
la cdng suat phat dau ra dwoc cong bd bdi nha san xuat cho méi Iop.

D6i voi hé thong hdn hop, nha san xuét phai khai bao cac ché do chay duoc
thiét bi st dung trong méi CS (xem vi du). Ddi véi mdi ché do chay, cac thiét bi nay
phai phu hop v&i mat na phd RF, cac tham sb va cac Iop hiéu suat phd twong tng
(xem Chu thich). Dong thoi, thiét bj phai dap (ng yéu cau vé& “thay dbi dong diéu
ché” tai diéu 2.1.6.

Thiét bi hoat dong & ché dd khac (do nha san xuét khai bao) can dép tng yéu
cau vé “"thay ddi dong diéu ché” tai diéu 2.1.6.

Vi du: Thiét bi c6 CS = 28 MHz dwoc khai bao sir dung 3 ché do chay, lép 2
(4QAM, RIC min 32 Mbit/s), I1&6p 4L (16 QAM, RIC min 64 Mbit/s) va I&ép SHB
(128 QAM, RIC min 137 Mbit/s), phai dap rng yéu cau vé& mat na phd va cac tham
sb yéu cau twong (ng ba ché d6 nay. Viéc cip phép dwoc thic hién ddi véi tirng
ché do. Néu bat ché do hoat dong, thiét bi co thé str dung didu ché khac, vi du &
muc diéu ché twong duwong (8PSK, 32 QAM va 64 QAM), cao hon (256 QAM,
1024 QAM) hodc thap hon (PSK).

CHU THICH: Béi v&i hé théng & ché d6 hdn hop, cac yéu cau nay chi dp dung cho viéc Ganh gia

cac yéu cau thiét yéu theo yéu cau 3.2 clia hudng dan 2014/53/EU. Trén thuc té, co quan quan Iy cé thé
co thém cac yéu cau lién quan §én ché d6 hoat déng cu thé cla thiét bj va phdi hop tan sb.

a. Mat na phé chung

Hinh 5 biéu dién mat na phd chung (hop nhét) cho cac I16p hiéu suét phd 1, 2, 3,
4L, 4H, 5L, 5H, 6L, 6H, 7, 8 (xem Phu luc K) véi cac dai tAn dén 55 GHz.

Bang 1 dén Bang 11 quy dinh cac diém géc clia mat na phd (bidu didn trén
Hinh 5) twong (rng véi cac bo tham s6 CS, 16p hiéu suét phd, dung lvong RIC nhd
nhét tai cac dai tan dén 55 GHz.

Wia Pl
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Trén nguyén tac, cac mat na phd chung dwoc ap dung dbi voi thiét bi str dung
t6 hop dung lwong danh dinh, CS va dai tan khac nhau. Tuy nhién, quy chuén nay
chua quy dinh day dui va bao ham toan bo kha nang té hop cac théng sé trén.

Tuy thudc vao sap xép kénh va muc dich st dung, quy chuan chi quy dinh day
du yéu cau dbi voi mét tap con ciia td hop kha nang td hop cac théng sb trén trén
trng dai tAn (xem Chu thich dwoi day). Cac td hgp dwoc quy chudn quy dinh day
dd yéu cau dwoc trinh bay trong cac Bang A.2, B.2, C.2 va D.2 trong Phu luc.

CHU THICH:

- M6t s6 hé théng Lép 1 chi dugc quy dinh trong dai thn sbé tir 1,4 GHz dén 2,7 GHz va tir 50 GHz
trdr 1én;

- Hé théng dung CS 1,75 MHz chi dugc quy dinh voi cac I6p dén 4L va dai tn dén 18 GHz;

- Hé théng dung CS 3,5 MHz khdng duoc quy dinh cho cac Iép cao hon 4L va & dai tan 42 GHz;

- Lop 6H, 7 va 8 chi sir dung dbi v&i hé théng co CS 2 13,75 MHz;

- Hé théng dung CS = 40 MHz chi dugc quy dinh v&i Lop 5L va cao hon;

- Phan nhanh 16p thanh cac phan Iép A (ACAP) va B (ACCP) chi dugc ap dung tir I6p 5L tré 1én
cho cac hé théng sir dung CS 2 27,5 MHz.

a, Hiéu qua phbé tan lop 1,2 va 3

e o o B . e -

Suy hao (dB)

]
--’.--27 i
I S I B

i ]

L 4 I

1
¥ 5

t
}
i
:
i

H
t
! H 1 : H H i - 1
a*- A e  E E
H ! i ' t ' ! - 1 i
a.‘...—.—',-.-',-—-—-.--i- r
f ! i : : -

m qu-;——i

Offset (MHz)
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b, Hiéu qua phd tan I6p 4L

5 ,____,.__,_,__.______| S NG S FRSN GRS
0 ===} |~ Béng tAn tir 3GHz dén 17GHz |
5+ : . (Xem cha thich 1) (I
40 1 RN __|==- Bang tan tir 17 GHz dén 30
e I, —— .__: - GHz i
fon) t — Bang tan trén 30 GHz
-U -20 4 ol : e i R
et i
m _.30 N—— S W RO Y. —
e : !
> -35 o
40 4- e . : . i
.,50 - . : : . x\ [N R ————
55 - - \\.;L}
! L v -
- T ¥ v
0 fi f2 f3 25 XCS

Offset (MHz)

Hinh 5a, b. M3t na phé chung (vé&i bang tin nhé hon 55 GHz)

¢, Hiéu qua phd tAn 16p 4H
$ I ] 1
41 Nt 1 17GHz(xemchithich 1)
40 4 Bt e SR ==* Bang thn tir 17 GHz Gén 30 |
a T3 S m...:...ﬂ. s met GHz —
. 08 O _{™= Béng thn trén 30 GHz
§ ,u.h.,,.ﬁ.,,w...:.ﬂ:, kit S SN A
b b —— A -
ool S U A - G NG S
: |l ' D\
pog RSN LT TR
:‘ 1 LR P
aad ;' vy ¥ v
o nen 1 5 25X
Chénh léch tan sb (MHz) et

Lo Ly A8y
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d, Hiéu qua phd tan Iép:

SLA, SHA, 6LA, 6HA, 7A, 8A (CS 27,5 tdi 112MHz)
: ; AT — Bang the to 3GHz dén 17GHz
al ) (xem chi thich 1)

= Bang W tir 17 GHz dén 30 GHz
{cho lop 84 xem chu thich 2)

= . Bang tn trén 3¢ GHz
{cho lrp 8A xem chi thich 2}

Suy hao (dB)
F

45 - §
50 — i ————
$0 % LA A A
11 12 £3 14 s fo 25 XGS

Chénh léch tan sé (MHz)

Hinh 5c, d. M3t na phé chung (v&i bing tdn nho hon 55 GHz)

5LB, 5HB, 6LB, 6HB,

e, Higu qua phd tan 16p:
5L, 5H, 6L, 6H, 7, 8 (CS <27,5MHz)

78, 8B (CS 27,5 t6t 112MHz)

e atay

R | I |

TR — g v s 3Gz Sk TGN

1 e Bang tin by 17 G dbn 30 Gz

{xem chi thich 1} a

Suy hao (dB)

T} = Bang thn win 30 Ghz

{cho lop BB xem chi thich 2)

(cho lop 88 xem chii thich 2} -

f1 f2f3 fa
Chénh 1éch

5
tan sb (MHz)

CHU THICH 1: Xem Chu thich (1) trong Bang 1

CHU THICH 2: péi véi 16p 8, 8A, 8B, gidi

han trong dai tAn sé tir 17 GHz dén 30 GHz duoc ap

dung voi dai tAn trén 30 GHz; xem (2) va (3) trong Bang 4 dén Bang 6, (1) va (2) trong Bang 7.

Hinh 5. Mat na phd chung

(v&i bang tan nhé hon 55 GHz)

e
rE

5
o e

el

i)

S0
R
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Béng 1. Mt na phd chung véi CS = 1,75 MHz
Hiéu qua
;; mﬁwh
: RIC ti th'" Kil# (ke |R|K |6 [K| % |K |5 |Ke|fo
s & s am
Ghtes thidu | | (dB)|(MHz)| (dB) |(MHz)| (dB) | (MHz) | (dB) | (MHz) | (dB) |(MHz)! (dB) | (MHz)
tham | Lop | . . . | khao
‘ (Mbits)
chieu
I I I
n
2 | 2| 2 || 1 |08s| 2 [105) & | 17| 45| 3
3 18] 3
55" | 35"
Hinh ’
goLa| 4 ™ 1 os |28 14| 507 3@
5 (3) (3)
459 | 26

(1) Di v6i cac hé thdng co tan s6 nam trong dai tn s6 tir 3 GHz dén 17 GHz.
(2) Di véi cac hé thbng co tan s ndm trong dai tn s6 tir 17 GHz dén 30 GHz.
(3) Doi v6i cac hé thong co tan s trén 30 GHz.

Higuquaphdtan | _, .,
Toc do RIC toi thieu _ . . o
Chi sb , Hinh tham khéo Tan s0 dao dong goc mirc -60 dB
| [ tep | (wbits
tham chieu
4 4L 4 Hinh 5 K3/f3 = -60 dB/4 MHz

11119/2L02°€S NADD

c

oS/0vVd DNOOD

L10T-T1-T1 Ae3N/KT6 + LT6

LT
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Bang 2. Mt na pho chung véi CS = 3,5 MHz

e
Hl:g:g:n Tocd9 | onh
| RIC ti oKL K| R K| KK | K |
Chiso thidu (dB)|(MHz)|(dB) | (MHz) | (dB) |(MHz)| (dB) |(MHz)| (dB) |(MHz)| (dB) | (MHz)
tham |Lop| ., . . | khdo
i (Mbitis)
chieu
KN
2 2] 4 '; p 72t | 17|45 6
3 (3] 6
5500 | 700
g Lol s [Ty ) g as) 22 |07 |62
: 459 | 5,20

(1) Ddi v6i céc hé théng o6 tn s6 ndm trong dai tan s0 tir 3 GHz dén 17 GHz.
(2) D0i voi cac hé thong ¢6 tn s6 ndm trong dai tan s0 ttr 17 GHz dén 30 GHz.
(3) DG voi cac hé thong ¢6 tan s6 trén 30 GHz.

Hiéu qua pho tan | Téc d6 RIC
Chi sé toi thiéu Hinh tham khéo Tan s6 dao dong goc mirc -60 dB
tham chiéu | -7 | (Mits)
4 4L 8 Hinh 5 K3/f3 = -60 dB/8 MHz

111189/2L02:€S NADD

LT10ZT-ZT1-T1 KeBN/ST6 + LT6 9S/OVEH DNOD

€C

= P
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Bang 3. Mat na pho chung, CS = 7 MHz

Hiéu qua
phO  fréc dgRIC, Hinh
T KI| fl K2 f2 |K3| f3 [ K& | f4 | K5 K6 | f6
Chiso| | tolthew ) tham ) ol o) i) (0B) | k)| ca2) o) @) | ™ | (o) |
tham | Lép (Mbit/s) | khao : ) | M)
chiéu
1 (1] 4
2 | 2| 8 [Hinh5| 1|34 |-23|42|-23|68 |45/ 12
3 13| 12
5500 141
4 |4L| 16 |Hinh5| 1 |32 |-28| 44 |-50?]12,4%
4591104
551 13,751
5 [4H| 24 |Hinh5| 1 | 3 [-10375|-33| 4,2 | -40 | 875 [-50%12,075%|
459110425 |
6 | 5L |29 (ACCP) 550 | 135"
7 | 5H |34 (ACCP)|[Hinh5| 1 | 3 |-10 3625 -32|3875|-36 |4.25 | 45 | 10 | -50% |11,75%
8 | 6L |39 (AccP) 451 10

111189/2L02°€ES NADD

v

L10Z-T1-T1 ABBN/8T6 + LT6 9S/OVE DNOD
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(1) Ddi véi cac hé thong cd tan sb ném trong dai tan sb tir 3 GHz dén 17 GHz.

(2) i véi cac hé thong c6 tn 6 ném trong dai tan s6 tir 17 GHz dén 30 GHz,
(3) DA vdi cAc hé thong 6 tan s trén 30 GHz.
(4) DO vGi céc hé thong c6 tn s6 trén 30 GHz; diém goc 5 va 6 tring nhau.

Hiéu qua phé ) )
Toc do RIC toi thiu , Tan s0 dao dong goc mirc
Chi s6 , Hinh tham khao
. Lop (Mbit/s) 60 dB
tham chiéu

4 4L 16 Hinh § K3/f3 = -60 dB/16MHz

5 4H 24 Hinh 5 K5/f5 = -60 dB/15,425MHz
6,78 5L, 5H, 6L 29, 34 va 39(ACCP) Hinh 5 K6/f6 = -60 dB/15,25MHz

111189/2LL02:€S NADD

L10Z-TI-TI LAe3N/BT6 + LT6 9S/OVEH DNOD

ST
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Béng 4. Mat na pho chung, 13,75 MHz £ CS < 15 MHz
Hiéu qua
phd |
Téc do RIC | Hinh
Chi L N KIi| f1 [ K| f2 | K3 | f3 | K4 | 4 | K5 K6 | f6
: Dl Hihem dB)|(MHz)| (dB) ((MHz)| (dB) | (MHz) | (dB) |(MHz)| (dB () dB) | (MH
50 Lop | (it khao” z)| (dB) (MHz)| (dB) |(MHz) | (dB) |(MHz)| (dB) (dB) | (MHz)
tham
chiéu
11 8
2 | 2 16 |Hinh5| 1 | 68 |-23|84 | -23 | 136 | 45 | 24
3|3 2
_55(1) 28(1)
4 | 4L 3 |Hinh5| 1| 64 |-28|88 [-50%|24,8%
450 (2089|
550 275" |
5 [4H | 49 [Hinh5| 1| 6 [-10]75] 33| 84 | 40175500 2a15®|
-45% | 20,857
6 | 5L |58(ACCP)
7 | 5H | 68(ACCP)
55 | 270"
8 | 6L | 78(ACCP)
Hinh5| 1 | 6 |-10|7.25( 32 |775|-36 | 85| 45 | 20 | -50? |235%
9 | H |88(ACCP) 45014 | 94
10 | 7 |98(ACCP)
11 | 8 |107 (ACCP)
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(1) Di voi cac hé thing co tan s6 ném trong déi thn s6 tlr 3 GHz dén 17 GHz.

(2) Bi v6i cic hé théng c6 tan s nam trong di tan s tir 17 GHz dén 30 GHz va doi voi I6p 8B dai tan 50 tir 17 GHz

dén 53,5 GHz.
(3) Ddi voi hé théng I6p 8B trong dai tan trén 30 GHz.
(4) DG v6i céc hé thong lop 8B dai tan trén 30 GHz, diém goc 5 va 6 tring nhau.

Hiéu qua phd
e , | Tan s0 dao dong goc mire
Chi so Toc do RIC toi thiéu (Mbitis) | Hinh tham khao
: Lop -60 dB
tham chieu
4 4L 32 Hinh 5 K3/f3 = -60 dB/32 MHz
5 4H 49 Hinh 5 K5/f5 = -60 dB/30,85 MHz
6'1-3 E:'f' 5L 5H, 6L, 6H, 7, 8| 58, 68, 78, 88, 98 va 107 (ACCP) Hinh 5 K6/f6 = -60 dB/30,5 MHz
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Bang 5. Mt na pho chung, véi 27,5 MHz < CS < 30 MHz
Hiéu qua
phd
Toc o RIC | Hinh
Chi PN KI| f [K2| f2 | K3 | f3 |K4| #4 | K5 f6
) toi thieu | tham (08) (M) (¢8) (W) | (0B) [t (081 | k) | (a8 f5 (MHz)| K6(dB)
$0 Lop| (Mits) | Khdo z)| (dB) |(MHz)|(dB)| (MHz) | (dB) (MHz)
tham
chiéu
1 ]1 16
2 | 2| 3 [Hinh5| 2 [128]-23|164|-23 | 25 | 45| 45
33| 48
55" 561 |
4 |4L| 64  [Hinh5| 2 [128]-27| 17 |-509|49% |
459 429
55 | 550
§ |4H| 98  [Hinh5] 2 | 12 (10| 15 | -33 | 168 |-40| 35 | -502 | 483@
459 | 41,70
6 |5LA|117 (ACAP)
7 |5HA[137 (ACAP)
(1) (1)
8 [6LA| 156 (ACAP) e '55(2) 54(2)
in 5[0 15 |32 [ 17 |-35| 20 | 45 | 40 | 507 | 47
10 | 7A | 196 (ACAP)
11 | 8A |215 (ACAP)
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6 |5LB|117 (ACCP)

7 |5HB (137 (ACCP)

8 |6LB [156 (ACCP)

Hinh5| 2 | 12 [-10|145| -32 | 155 (-36| 17 | 45 | 40
9 |6HB|176 (ACCP)

10 | 7B |19 (ACCP)

11 | 8B 215 (ACCP)

(1) Di v6i céc hé thong oo tan sb ndm trong déi tén s6 i 3 GHz dén 17 GHz,

(2) Déi véi cac hé théng co dai tin s6 tir 17 GHz dén 30 GHz va hé thong I 8A, 8B co dai tan tir 17 GHz dén 43,5 GHz,
(3) D6i véi céc hé thong l6p 8A va 8B c6 dai tan trén 30 GHz.

(4) D6 voi cac ha thong Ip 8A va 8B ¢6 dai tan trén 30 GHz, diém goc 5 va 6 tring nhau.

L10T-TI-T1 ABSN/8T6 + LT6 9S/OVHEH DNOD
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Hiéu qua pho
o Tén s0 dao dong goc mirc
Chi s0 Téc d6 RIC téi thidu (Mbitls) | Hinh tham khdo i
tham Lép -60 dB
chiéu
4 4L 64 Hinh 5 K3/f3 = 60 dB/63MHz
5 4H 98 Hinh 5 K5/f5 = -60 dB/61. TMHz
117,137, 156, 176, 196, 215
61,89, ILASNARLY Hinh 5 K61f6 = -60 dB/61MHz
10,11 | 6HA, 7A, 8A (ACAP)
B.6LB | 117,137,156, 176, 196, 215
6.7,8,9,) 5L8,5HB,6 Hinh 5 K616 = -60 dB/61MHz
10,11 | 6HB, 7B, 8B (ACCP)
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Béng 6. Mat na pho chung, 55 MHz < CS < 60 MHz

Hiéu qua

i Toc o RIC| Hinh

Chi dwede i KI| f1 | K2 | f2 | K3 | 3 | K& | f4 | K5 | 5 | K6 | 6

s6 Lop| (Mbis) | Khdo (dB)|(MHz) | (dB) |(MHz)| (dB) | (MHz) | (dB) ((MHz)| (dB) | (MHz) | (dB) |(MHz)

tham

chiéu

111

2 | 2| 64 |Hinh5| 2 [ 256 |23 |328

3 03| 9

4 [ 4| 128 |Hinh5| 2 | 256 | -27 | 34

5 [4H| 196 |Hinh5| 2 | 24 |-10 | 30 |
450|840 |

6 |5LA|235 (ACAP) 550 | 108"

7 |5HA|274 (ACAP) 500 | 942

8 |6LA|313 (ACAP) 450 g0

Hinh5| 2 | 25 |10 | 30 | 32 | 34 |35 | 40 | 45 | 80

9 [6HA|352 (ACAP)

10 | 7A |392 (ACAP)

11 | 8A [431(ACAP)
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5LB

235 (ACCP)

5HB

274 (ACCP)

6LB

313 (ACCP)| Hinh

w oo |~ |

6HB

352 (ACCP)| S(e)

10

B

392 (ACCP)

1

88

431 (ACCP)

45 | 80

(1) D6i v6i cac hé thdng c6 tan s6 ném trong di tAn 6 tir 3 GHz dén 17 GHz,

2
(
(

)

) DO v c4c hé théng co dai tén sb tlr 17 GHz dén 30 GHz va hé thong I6p 8A, 8B déi thn sb tir 17 GHz dén 43,5 GHz,
3) DA vi cac hé thong I6p 8A va 8B dai tan o trén 30 GHz.
4) DA voi céc hé thong I 8A va 8B ¢6 dai thn s6 trén 30 GHz, diém goc 5 va 6 triing nhau.

Higu qua phd

Chisd Téc 40 RIC tithibu (Wits) | Hin tham ko | 0 020 8919 gbc mire
tham | Lép 40 dB

chieu

4 i 128 Hinh § K313 =-60 dB/126,0MHz

5 4 19 Hinh 5 K515 = -60 dB/123 4MHz
6,7,8,9,) 5LASHA 6LA | 235274, 313, 352, 392 431 S .
10,11 | 6HA 7A 6A (ACAP)
6,7,8,9, 5LB,5HB,6LB, | 235,274, 313, 352, 392 431 e T
10,11 | 6HB, 78, 88 (ACCP)
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Bang 7. Mt na pho chung, CS tir 110 MHz t6i 112 MHz (cho bing tir 18 GHz t6i 42 GHz)

Hiéu qua
pho

Chiso
tham
chiéu

Lop

Toc do RIC
t6i thieu
(Mbit's)

Hinh
tham
khao

K1
(dB)

f1
(MHz)

K2
(dB)

2
(MHz)

K3
(dB)

f3
(MHz)

K
(dB)

f4
(MHz)

K5
(dB)

f5
(MHz)

K6
(dB)

f6
(MHz)

1

64

2

128

191

Hinh 5

512

-23

65,6

-23

100

-45

180

Hinh 5

50"

196'"

Hinh §

50"

=

19320

SLA

470 (ACAP)

SHA

548 (ACAP)

6LA

627 (ACAP)

6HA

705 (ACAP)

10

TA

784 (ACAP)

11

8A

862 (ACAP)

Hinh 5

50

-10

60

-32

68

-3

80

45

160

501"
4528

188"
160(2)(3)
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6 |5LB|470 (ACCP)

7 |5HB|584 (ACCP)

8 |6LB|627 (ACCP)

Hinh§| 2 | 48 |-10| 58 | -32 | 62 |-36| 68 | 45 | 160
9 |6HB| 705 (ACCP)

10 | 7B | 784 (ACCP)

11| 8B | 862 (ACCP)

(1) Dai voi cac hé thong c6 tan s tir 17 GHz dén 30 Ghz va hé théng I6p BA, 8B co dai tan sb tir 17 GHz dén 43 5 GHz.
(2) BGi vi céc hé théing Iop 8A va 8B co dai tan sb trén 30 GHz.
(3) Dai voi cac hé thong 16p 8A va 8B dai tén s6 trén 30 GHz, diém goc 5 va 6 tring nhau,
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Béang 8. Mat na pho chung, CS = 40 MHz
'l':" 408 phe ngi‘:;?u'c ;';‘r: K| # (k| 2 (K|’ [Ke| %8 | K5 | 15 | Ko | f6
180
: MH
o chiso 9P| e | v |18 (M) (0B) M) () () 6B) )| () )| cB) ()
6 | 5LA | 168 (ACAP)
7 | 5HA | 196 (ACAP)
8 | 6LA |24 (ACAP)|
Hinh5| 2 | 18 | -10|215|-32 [245|-35| 20 | 45 | 57
9 [6HA|252(ACAP)
10| 7A |28 (ACAP)
1| 8A |308 (ACAP)
8 | 77
6 | 5LB|168(ACCP)
7| 5B [196 (ACCP)
8 |68 |22 (ACCP)|
Hinh5| 2 | 172 | 10 | 208 |32 [222|-36 | 245 | 45 | 57
9 [6HB|25 (ACCP)
10 | 78 |280 (ACCP)
11| 8B [308 (ACCP)
CHU THICH: Khodng céch kénh CS = 40 MHz danh cho céc két ndi dung lugng cao, duc sir dung ti 16p 5L tré én.
Hiéu qua ph e
Chi 56 tham , Téc o RIC ti thiéu (Mhitls) | Hinh tham khao | - © oac ong goc muke
i Lop -60 dB
chiéu
5LA, 5HA, 6LA, | 168, 196, 224, 252, 280, 308
6,7,8,9, 10, 11 | 190, 190 22t 202, 200, |
8,9 BHA 7A 8A (ACAP) Hinh 5 K6/f6 = -60 dB/87TMHz
518, 5HB, 6LB, | 168, 196, 224, 252, 260, 308
BI ?’ ,g’ 10’11 1 1) 1 ) ] 1 1 1 0y =
8 i phnr Hinh 5 K611 = -60 dBITMHz
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Bang 9. M3t na pho chung: véi CS = 62,5 MHz

L LI,
P i i K| k| R | K| 6B |k |#|K/|§fh
MRuQual e | 1™ g | B | MH2) | (dB
A T (dB) |(MHz) | (dB) | (MHz) | (dB) | (MHz) | (dB) | (MHz) | (dB) | (MHz)

(Mbit/s)
1 35
2 7t | Hinh5| 2 287 (18| 35 | 23 | 5 | -40 | 907 | -40 | 1563
3 106
4L 142 | Hnh5| 2 | 287 | -25 | 373 | -40® | 785 | -40

156,3 ‘

4H | 29 |Himh5| 2 | 275 | 10 | 335 | -28 | 373 | 43 43 | 1563
5LA | 262 BT | 45 | g | 45
SHA | 306 [Hinh5| 2 [275 | -10 | 335 | -34 | 385 | -45 45 | 1563
BLA | 350 A7 | 391 | 45 | 8T | 45
5LB | 262 3| 345 | 45 45
5HB | 306 |Hinh5| 2 | 268 | -10 | 324 | 34 | 348 | 45 | 87 | 45 | 1563
6LB | 350 37 | 35 | 45 45
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Bang 10. Mat na phd chung, v&i CS = 125 MHz

Phan P .

op iy ;I‘:n‘:; :'::1 K| # K| 2| K| B|K|#|K, B
QUipHG | o | nio | 9B)| (W | (GB) | (MHe) | () | (M) | (0B | (W) | (0B) | (W)
tan

17

2 | 12 [Hnhs| 3 | 523 | 8 | 70 | 28 | 12| 40 | 1813 ] 40 | 3125
3| 2

o | 28 |Hms| 3 | 513 |25 |5 | 40 [ 167 | 40 |325| |
GH | 43 [Hih5| 3 | S5 | 0 | 67 | 28 | 745 | 43 | 174 | 43 | 3125
SLA | 43 A1 | 758 | 45 45

SHA | 612 |Minn5| 3 | S5 | 0 | 67 | a4 | 77 | 45 | 174 | 45 | 3126
6LA | 700 a7 | 82| 4 45

58 | 43 | e | 4 45

5HB | 612 |Hinh5 | 3 | 535 | 10 | 648 | 34 | 695 | 45 | 174 | 45 | 32,5
68 | 700 | 0| 4 45
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Bang 11. Mt na phd chung, CS = N x 250 MHz

Higu qua pho

S o B T I T B A N R R R ™
Chis toi thiéu | tham

tham |Lop | (bits) | khio |©9B)| (MHZ) ((dB) (MHz) | (dB) | (WHz) | (dB) | (MHz) | (dB) (MHz)
chiéu

1] 1| Nx142

2 | 2 [ Nx285™ | Hinh5 | 3 [Nx1145|-18 | Nx140 | -23 |Nx224|-40® |Nx3625|-40% "
3 | 3 [Nx425?

4 | 4L | Nx570™ | Hinh5| 3 [Nx114,5|-25 [ Nx 149 |40@ Nx314|-40@ | O

5 | 4H | Nx875 |Hinh5| 3 | Nx110 [-10 | Nx134 | -28 |Nx149 |43 | Nx 348 [430] )
6 |5LA Nx1050" 31 [Nx151| 459 451

7 |5HA| Nx1225 |Hinh5| 3 | Nx110 [-10 | Nx134 | -3¢ |Nx154 | -45% | Nx348 | 456 @
8 | 6LA| Nx1400 37 [Nx156 | -45© 45

6 |58 |Nx10507 31 | Nx138 [ 45 45

7 |5HB| Nx1225 |Hinh5| 3 [ Nx107 |-10 [Nx1295| -34 [Nx139|-45® | Nx348 456
8 | 6LB| Nx1400 37 [Nx140| 45© 450

111189/21L02:€S NADD

L10T-TI-T1 AeBN/8T6 + LT6 9S/OVH DNOD

LE

awSoft = Tel: +84-8-3930 3279 = www. ThuVienPhapl uat.vn



(1) Déi véi CS < 500 MHz, gié tri nay 14 CS x 2,5.

Dai voi CS > 500 MHz, gié tri duoc tinh béing cdng thike CS x 1,5 + 500,

(2) Khong yéu cu suy giam thap hon -40 + 10log (N).

(3) Khéng yéu cau suy gidm thap hon 43 + 10log (N).

(4) V&i N 2 2: khéing yéu cdu suy giam thap hon -46 + 10log (N).

(5) V&i N 2 3: khong yéu cau suy giam thép hon -49 + 10log (N).

(6) V& N 2 6: khdng yéu cau suy giam thép hon -52 + 10log (N).

(7)Divérilop 2 (N =4), 16p 3 (N =5) valop 4 (N= 2, N = 4), caclop SLAva 5 LB (N =1, 2, 3), RIC duoc I3m tron xudng
theo don vi 1 Gbit/s

CHU THICH 1: N ¢ gié ti tir 1 dén 8; tuy nhién déc trung ctia thiét bi khdng duerc quy dinh cho tht ¢a cac trudng hop.
CHU THICH 2: Gié tr 10log(N) dugrc Iam tron 161 chir s6 thap phan dAu tién.
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b. Mit na bd sung

Pbi véi mot sb trwdng hop nhét dinh, c6 thd c6 thém yéu ciu vé méat na phd bd
sung nhw trinh bay trong Phu luc.

2.1.4. Thanh phan CW vwot qua gi¢i han mit na

2.1.4.1. Thanh phan CW tai tin sé cach séng mang bang t6c dd ky hiéu

Trong trwdng hop vwot qua gidi han mat na phd, mirc cdng suét (tai diém tham
chiéu C’ hodc tai diém B’ néu C' khdng c6 sin, xem so dd & 0 clia vach phd cach
thn sb trung tam khoang céach béng téc d6 ky hiéu phai nhd hon mirc cong suat
trung binh cGia séng mang it nhat:

e 23dBchocaclép0, 1, 2;

¢ 29 dB cho 1ép 3;

¢ 37 dB cho cac 1&p 4L, 5H, 5LA, SHA, 6LA, 6HA, 7A, 8A;

¢ 43 dB cho céac lép 5L, 5LB, 5H, 6HB;

» 49 dB cho cac |ép 6L, 6LB, 6H, 6HB;

e55dBchocaclép 7, 7B, 8, 8B.

2.1.4.2. Thanh phan CW khac

Trong médt sb truong hop, co thé c6 thanh CW khac ngoai thanh phan du cla
s6ng mang khéng diéu ché vuot qua méat na phé nhw trinh bay trong cac Phu luc
twong (ng. Gia tri vwot qué 16n nhét dugc xac dinh nhu dui day.

Goi CSmin (MHz) 1a tham sé phu thudc vao bang tan va hé théng dwec dinh
nghia trong Bang 12.

IFbandwidth 1& bang théng phan dai dwoc st dung khi do phé cong suat RF
nhw quy dinh trong Bang 13.

Xac dinh gia tri:

10log—=2"0___10(dB)
IFbandwidth

Néu gia tri trén khong In hon 0 dB, hé théng khéng duwoc tao ra vach phd CW
khac vugt qua mat na pho.

N&u gia tri trén 16n hon 0 dB, tdng cong suét cac vach phd vwot qué gioi han
mat na, dwoc xac dinh trong khoang bang thong Csmin bat ky ndm trong khoang xac
dinh ctia mat na phd va ndm ngoai CS clia hé théng, khong dwoc Ién hon gia tri sau:

Lo Ly A8y
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o X CS min
10log » 10 <10lo =
g2 % [Fbandwidth

Trong d6 x;, [dB), 1a phan vuot qua gidi han mat na phd the /, n 1a sb vach phd

i=l

vurot qua gidi han mat na phd trong khodng bang thdng CSmin.

Bang 12. Gia tri CSmin vé&i cac bang tan lién quan

AOU LS LD

Si;jzu Dai tan s6/Kénh doc lap ?:::;‘
1,427 GHz t6i 1,530 GHz/T4t ca khoang cach kénh 0,025
2,025 GHz t¢i 2,110 GHz/T4t ca khoadng cach kénh 0,5
3,8 GHz t&i 4,2 GHz/T4t ca khoang cach kénh 10
U4 | 4,4 GHz téi 5 GHz/T4t ca khoang cach kénh
L6 | 5,925 GHz dén 6,425 GHz/Tat ca khoang cach kénh 14,825
U | 6,425 GHz dén 7,110 GHz/TAt ca khoang cach kénh 10
7,710 GHz dén 7,725 GHz/Tat ca cac khodng cach kénh 7
7,725 GHz dén 8,5 GHz/T4t ca khoang cach kénh 7
10 GHz/T4t ca khoang cach kénh 1,5
11 GHz/T4t ca cac kénh doc lap 10
13 GHz, 15 GHz, 18 GHz/T4t ca khoang cach kénh 1,75
23 GHz dén 55 GHz (trlr 42 GHz)/T4t ca khoang cach kénh 3,5
42 GHz/Tat ca khoang cach kénh 7
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Bang 13. Tham s6 thiét 1ap dé do phé céng suéat phat RF

I
S s | 2| & | g8
. i R ‘\:; t\;.: 3 Vi Vi ‘\; 8
Khoang cach kénh a 3 8 8 8 8 "
(CS) (MHz) v v v v v 7))
™ ™ P o o v (&}
=4 o - : - ©
e =3 o = I
)
Tén so6 trung tam f0 (1)
25xCS
Lok = (voi CS <
Dai tan so quét o 500)
i >
(Swe:ﬂpHWIdth) X .
(MHz) 1 000 (voi
CS = 500)
Chu ky quét
vy Tw ddng (Auto)
(Scan time)
IFbandwidth (kHz) 1 3 10 30 | 100 | 300 2 000
Do phan giai bang | 0,003 0,01 0,03 0,1
théng video .hOéC hodc | hodc | hoac o3 | 03 i
(Video Bandwidth) | 0,03 0,1 0,1 0,3
(kHz) (2) (2) (2) (2)

(1): fO |2 tAn sb trung tdm clia kénh danh dinh (hé théng trong Phu luc A) hoac tan
sb s6ng mang thuyc (hé théng trong Phuy luc B dén Phu luc E).

(2): Gia tri tht hai dwoc st dung cho thiét bj san xuét trwdc ngay xuét ban huong
dan 2014/53/EU.
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Suy hao so v&i tai tAn sbé trung tam

4 L CS
min_ .

I : CSmin

i
5
, 2] —
? 7 7
i Q} _W f'z
o
5| ||
=4 ;
2|
|
t >
F- Fo

Hinh 6. Vach phé ctia CW vwot qua mét na phé

2.1.5. Phat xa gia bén ngoai

Phat xa gia bén ngoai dugc dinh nghia la cac phat xa khéng mong mudn trén
mién phat xa gia va dwoc xac dinh theo céc khuyén nghi ITU-R SM.329, ITU-R
F.1191, ITU-R SM. 1539 va CEPT/ERC 74-01. D& phuc vu muc dich do kiém, phat
xa gia duwoc gidi han nhw trong Bang 14.

Néu st dung ATPC va/hodc RTPC, thiét bi phai tuan thli cac yéu cau trong diéu 4.1
clia tiéu chuén EN 301 390.

May phat st dung trong nghiép vu cb dinh khdng vurot qua gidi han phat xa gia
trong EN 301 390 nhw sau:

e -50 dBm trong dai tAn sé 9 kHz < f < 21,2 GHz;

* -30 dBm, trong dai tan s6 21,2 GHz < f < fupper

trong do fupper 1a tan sb gidi han trén, xac dinh trong Bang 14.

Cac gio¢i han dwoc ap dung tai diém tham chiéu C' hoac diém B’ néu diém C'
khéng kha dung nhu trong so' @6 hé théng & Phu luc L.

Ao LS LD
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Bang 14. Tham sé phat xa gia

bl thn 56 hoat dding Dai tin sé do kiém

Tan sé dwoi Tén sé trén
9 kHz - 100 MHz 9 kHz 1 GHz
100 MHz - 300 MHz 9 kHz 10" harmonic
300 MHz - 600 MHz 30 MHz 3 GHz
600 MHz - 5,2 GHz 30 MHz 5" harmonic
5,2 GHz - 13 GHz 30 MHz 26 GHz
13 GHz - 150 GHz 30 MHz 2" harmonic
150 GHz - 300 GHz 30 MHz 300 GHz

CHU THICH: Bai o nén bao gdm day du cac bang tan hai va md réng hon so véi giéi han tan s trén.

2.1.6. Thay doi dong diéu ché

Ddi voi cac hé thdng cé ché dd hdn hop (bao gom viéc diéu chinh thich Gng
b&ng théng, néu cd), khi may phat cé sy chuyén doéi dong dang diéu ché (va/hoac
diéu chinh thich (xng bang théng), dac tinh ky thuat trong qué trinh chuyén ddi phai
dap (ng yéu cau ky thuat dbi voi cac CS lién quan trong ché do tham chiéu (Iép
hiéu suét phd tham chiéu va bang thong hoat dong Ién nhéat néu hé théng cé diéu
chinh thich (rng bang thong) da cong bd. Cac tham sbé can dap (ng bao gém:

e Mat na mat dé cong suét phd (xem diéu 2.1.3.2), riéng mirc trong bang K1
dwoc cong thém 3 dB cho tat ca cac hé thdng;

e Céac vach phd vuot qua giéi han dwoc cho phép (xem diéu 2.1.4).

Trong trwdng hop nay, gia tri tham chiéu 0 dB clia mat na cong suét phd phai
dwoc gitr ¢b dinh & ché dd tham chiéu trong cac diéu kién tinh, ngoai trir trwong
hop didu ché thich (*ng bang théng, mirc gia trj tham chiéu 0 dB c6 thé Ién hon
10log (BWmax/BWmin), nhuwng khéng dwoc vuot quéa 6 dB (cu thé, gidm bang tan
di 4 I1an).

Péi voi mbi CS, nha cung cap phai cong bd cac ché dé tham chiéu thiét bi co
kha nang dap (rng yéu cau k¥ thuat trong sé cac ché dd hoat dong cua thiét bi.

Péi voi mbi ché dd tham chiéu, nha cung cap phai dwa ra cac thiét lap thiét bi
twong (rng dé thiét bi co kha nang dap (rng dwoc tat ca cac yéu cau ky thuat ddi voi
ché dd tham chiéu nay.
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Viéc thay dbi dong diéu ché khdng duoc gay ra phat xa giad vuot qua murc cho phép
(xem diéu 2.1.5).

2.1.7. Dung sai tin sé vo tuyén

Khi hoat ddng trong méi trwdng str dung dwoc nha san xuét cong bd, dung sai
tan s6 RF cla thiét bj khéng vuot qua +15 ppm.

2.2. Yéu cau ky thuat may thu
2.2.1. Phat xa gia - ngoai

Gia tri gioi han cua cac phat xa nay duoc cho trong tai liéu EN 301 390, twong
tw nhw céc gia tri gi¢i han trong phan may phat tai diéu 2.1.5.

Cac gi¢i han duvoc ap dung tai diém tham chiéu C’' hodc diém B’ néu diém C’
khdng kha dung nhu trong so d6 hé thong & Phu luc M.

2.2.2. D6 nhay thu

Tat ca cac tham sb dé cap téi diém tham chiéu C (d6i véi cac hé théng str dung
bd song céng don gian) ho&c diém tham chiéu B (d6i v&i cac hé théng st dung hé
thdng phan nhanh da kénh) nhu trong so' dd hé théng & Phu luc L. Suy hao & cac
bo ghép ndi RF (c6 thé dwoc st dung cho cac hé thdng bao vé) khéng dwoc xét
dén trong céc gi¢i han quy dinh duéi day.

D6i voi hé théng truyén div liéu goi, cac yéu cau BER dugc chuyén ddi thanh
céac yéu cau vé FER nhu trong Bang 15.

Nha cung cép phai cong bd ngwéng mirc thu RSL (theo dBm) twong (ng véi
céc gia tri BER nhét dinh (10°°, 10® hoac 10" )- Nguwdng mirc thu nay khéng dugrc
I&n hon mire bién trén trong bang & phu luc twong &rng.

Déi v6i hé théng da séng mang, mirc thu dwoc xac dinh bang tng céng suét
trén tat ca séng mang thanh phan. Trong trwéng hop st¥ dung nhiéu giao dién tai tin
(tai diém tham chiéu X', X trong so' @ hé théng trinh bay & N), BER dwoc xac dinh
trén giao dién xau nhét (giao dién c6 gia tri BER I&n nhét).

CHU THICH 1: Béi cac hé théng sir dung ché dd hdn hop, cac yéu ciu nay chi dwoc 4p dung a&
danh gia cac yéu cau thiét yéu theo diéu 3.2 cla tai liéu 2014/53/EU. Gia thuyét rang, khi hoat ddng trong
pham vi nay, chuyén ddi gira cac ché @ khac nhau sé xay ra & mirc ngudng RSL phu hop duoc d4t ra
bdi nha san xuét hodc nha khai thac.

CHU THICH 2: Mirc nguéing RSL thyc t& dé& xac dinh @ du trir dwong truyén cé thé duoc dua ra
bdi nha cung cép tuy theo loai lvu lvgng va chét lwong dich vu cin cung cAp. Ngwdng nay thuéng
tuong (rng véi gia trji BER trong khoang tir 10° dén 107,

CHU THICH 3: Khi thiét ké cac tuyén rat ngdn ma duong truyén yéu ciu dd dy trr pha dinh gidi

han dén vai dB dé dam bédo d6 sén sang va dat duoc cac muc tidu v hidu suét 18i SES, cin quy dinh
thém gia trj RSL twong (rng véi yéu cau ve “ty 18 16i khéi nén” (BBER).
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Bang 15. Twong trng BER va FER khi truyén div liéu goi

BER FER
10°¢ 5x 10
10® 5x10°®
100 5x10°®
1072 5x 10

2.2.3. P6 nhay véi nhiéu déng kénh bén ngoai va nhiéu kénh lan cén

Nhiu déng kénh bén ngoai la dang nhiéu gidng tin hiéu can do, nhung hoan
toan khéng twong quan. Ngoai nhidu déng kénh bén ngoai, ¢ thé co nhiéu bén
trong gay ra bén trong hé thong, tuy nhién yéu cau dat ra voi nhiéu bén trong khéng
n&m trong cac yéu ciu thiét yéu trong diéu 3.2 clia 2014/53/EU va nam ngoai pham
vi clia Quy chuén nay.

T4t ca cac phép do ty sb song mang trén nhiéu (C/l) dwoc xac dinh tai diém
tham chiéu C (déi véi cac hé théng co cac tng dung don kénh) hodc diém tham
chiéu B (dbi v6i cac hé théng cd phan nhanh da kénh).

pébi voi hé théng da song mang, C/l dwgc xem nhuw ty sé cla tdng cong suat
mong mudn trén tdng céng suét nhidu trén cac séng mang thanh phan. Trong
trwdng hop st dung nhiéu giao dién tai tin (tai diém tham chiéu X', X), BER duoc
xac dinh trén giao dién xau nhét (giao dién c6 gia tri BER Ion nhét).

Gia tri gioi han C/I trong tredng hop nhiéu dong kénh va nhiéu kénh lan can duwoc
quy dinh theo cac bang twong tng t& phu luc A dén E. Cac bang nay dwa ra gia tri C/I
I&n nhét d& lam muc RSL (do nha san xuét thiét bi khai bao, tng véi BER < 10°)
suy giam 1 dB va 3 dB.

Cac diém tham chiéu dwoc biéu dién trong so @ hé théng trinh bay Phu luc L.

CHU THICH: Déi vai thiét bi trong Phuy luc A, quy chuén chi quy dinh giéi han C/N (rng v&i mirc RSL
giam 1 dB. Trong mot s6 trueng hop, c6 thé c6 thém yéu cau ddi voi nhiéu kénh Ian can thi hai.

Céac yéu ciu dbi voi nhidu kénh lan can dudi va nhiéu kénh lan can trén doc

lap nhau.
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2.2.4. Nhiéu gia CW

Déi véi mot may thu hoat dong & mirc RSL dwoc cong bd bdi nha cung cap
trong didu 2.2.2 véi mrc ngudng yéu cau BER < 10, khi co nhiu CW véi mire xac
dinh trong tiéu chuan EN 301 390 va khéng dwoc vurot qua mirc RSL gidi han trén
khi BER = 10°®, c6 tan sb bat ki ndm trong khoang giGi han gitra tan sé trén, tan sbé
duwdi trong tiéu chuan EN 301 390, tr» tAn s6 cach tan sé tin hiéu mong mudn
khdng I&n hon 250% khoang céach gitka cac kénh cé cling phan phan cuc, chi tiéu BER
khéng dweoc Ién hon 107,

Ddi voi hé théng da séng mang, murc tin hiéu mong mudn duoc xac dinh béng
tdng cong suat mong mudn trén tat ca séng mang thanh phan. Trong trwéng hop stv
dung nhiéu giao dién tai tin (tai diém tham chiéu X', X trong so dd hé théng trinh bay
& Phu luc L), BER duwoc xac dinh trén giao dién xau nhét (giao dién co gia tri BER
I&n nhat).

2.3. Yéu cau doi v&i ang ten

2.3.1. Pwong bao gian do birc xa dng ten (RPE)

Bang 16. Phan loai RPE

Dai tin sé
(GHz) Loai RPE
11613 1A, 1B, 1C, 2, 3
316i 14 2,3,4
14 téi 20 2,34
20 toi 24 2,3,4
24 t¢i 30 2,34
30 téi 47 2,3A, 3B, 3C, 4
47 t0i 55 2, 3A, 3B
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2.3.1.2. Dai tan s6 1: 3 GHz dén 14 GHz
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Hinh 20. RPE ing ten loai 4 (20 GHz dén 24 GHz)
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2.3.1.5. Dai tin sé 4: 24 GHz dén 30 GHz
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2.3.1.6. Dai tin s6 5: 30 GHz dén 47 GHz
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2.3.1.7. D3i tan so 6: 47 GHz dén 55 GHz
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2.3.2. Phan cwc chéo (XPD)
Dbi voi dai tan sb tir 3 GHz dén 55 GHz:
Bang 17. Yéu cau XPD tdi thiéu ddi v&i cac dai tan so

QCVN 53:2017/BTTTT

XPD chuén XPD cao
Dai tan s6 Loai 1 (dB) Loai 2 (dB) Loai 3 (dB)
(xem Chu thich 1) | (xem Chu thich 2) | (xem Cha thich 3)
Dai 1 (3 GHz - 14 GHz) 27 30 %
40 (xem Chu thich 4)
Dai 2 (14 GHz - 20 GHz) 27 27 30
Dai 3 (20 GHz - 24 GHz) 27 27 30
Dai 4 (24 GHZ - 30 GHz) 27 27 30
Dai 5 (30 GHz - 47 GHz) 27 27 30
Dai 6 (47 GHz - 55 GHz) 27 N/A N/A

CHU THICH 1: Gia tri XPD chi dap &ng cho mat phang phwong vi va trong d6 rong bup séng 1 dB clia

bup s6ng chinh déng phan cuc.

CHU THICH 2: Gia tri XPD dat dwoc bén trong duwéng bao déng circ 1 dB trong hinh 27 duwéi day.
CHU THICH 3: Gi& tri XPD dat dwoc bén trong duwéing bao déng cyre 1 dB va vung B trong hinh 28 duéi day.
CHU THICH 4: Gia tri XPD thém dat dwgc bén trong vung A trong hinh 28 dwéi day.

Géc ngéng

Goc phuwong vj

Puwéng bao déng phan
-1 dB cyec (xem ghi chi)

Hinh 32. Mit na 1&p 2 cho cac phép do XPD xung quanh tryc bap séng chinh

awSoft = Tel: +84-5-3930 3279 = www. ThuVienPhapLuat.vn
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Goc ngéng

-1 dB Pudng bao dong
phén cyc (xem ghi chu)

Géc phuong vi

VingB <

-

vViang A

0 (do): 3,0

o (36202 ™ -’

Hinh 33. Mat na I&p 3 cho cac phép do XPD xung quanh truc bip séng chinh

2.3.3. Tang ich ang ten

Nha san xuét thiét bi phai khai bao tang ich danh dinh va dung sai téng ich cla
ang ten.

Tang ich ang ten dugc quy dinh tuy theo dung lvgng hé théng str dung &ng ten
va dai tan sb.

Dung lwgng hé théng dwoc chia nhw sau:
e Hé thdng dung lwgng nhd (tai < 10 Mbit/s);
« Hé théng dung lwong trung binh (t&i < 100 Mbit/s);
e Hé théng dung lweng Ion (tai > 100 Mbit/s).
Dudi day la cac bang quy dinh dbi véi ting ich cua &ng ten.
Bang 18. Théng sé 3ng ten trong dai tin sé 3 GHz dén 11 GHz (kénh 30 MHz)

Vot i

awSoft = Tel: +84-8-3930 3279 * www. ThuVienPhapLuat.vn

Daitdn sé | Théngso dngten | Hé théng dung lweng | Hé théng dung
nho va trung binh lweng I&n
3 GHz dén | Kich thuwdc cyc dai 3m/41 dBi 3,7 m/43 dBi
5 GHz ang ten/Tang ich 4,6m/45 dBi 4,6 m/45 dBi
5 GHz dén | Kich thuwdc cuc dai 2,4 m/44 dBi 3 m/46 dBi
8,5 GHz | &ng ten/Téng ich 4,6 m/49 dBi 4,6 m/49 dBi
8,5 GHz dén | Kich thuéc cyc dai 2,4 m/46 dBi 2,4 m/46 dBi
11 GHz &ng ten/Tang ich 3 m/48 dBi 3 m/48 dBi
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Bang 19. Théng s ang ten trong dai tin s6 3 GHz dén 11 GHz (kénh 40 MHz)

YL I L

Dai tan sé Théng s6 ang ten WA oy dung
lwong lon
4 GHz dén 5 GHz | Kich thwéc cuc dai ang ten/Téng ich 3,7 m/43 dBi
4,6 m/45 dBi
U6 Kich thuwéc cwe dai ang ten/Tang ich 3 m/44 dBi
4,6 m/48 dBi
11 GHz Kich thwéc cwe dai ang ten/Tang ich 3 m/48 dBi
3,7 m/50 dBi
Bang 20. Théng sé ang ten trong dai tdn s6 13 GHz, 15 GHz va 18 GHz
Dai tdn s6 | Théng s6 adng ten Hé théng dung lweng | Hé théng dung
nho va trung binh lwgng Iéon
13 GHz Kich thuwdce cwe dai 3 m/50 dBi 3 m/50 dBi
ang ten/Tang ich 3,7 m/51 dBi 3,7 m/51 dBi
15 GHz Kich thuédc cwe dai 2,4 m/49 dBi 2,4 m/49 dBi
ang ten/Tang ich 3 m/51 dBi 3 m/51 dBi
18 GHz Kich thwdc cyc dai 1,8 m/48 dBi 1,8 m/48 dBi
ang ten/Tang ich 2,4 m/51 dBi 2,4 m/51 dBi

Bang 21. Théng s6 ang ten trong dai tan s6 23 GHz dén 55 GHz

Dai tan s6 Thong sé dng ten Hé théng dung lwgng
Ion
23 GHz Kich thwéc cue dai ang ten/ 1,2 m/47 dBi
Tang ich 1,8 m/51 dBi
26 GHz/28 GHz Kich thudc cwe dai ang ten/ | 26 GHz:
Tang ich 0,6 m/42 dBi
1,2 m/47,5 dB
28 GHz:
0,6 m/42,5 dBi
1,2 m/48 dBi

awSoft = Tel: +84-8-3930 3279 * www. ThuVienPhapLuat.vn
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31 GHz/32 GHz/38 Kich thuwéce cwe dai ang ten/ | 31 GHz/32 GHz:
GHz/42 GHz Tang ich 0.6 m/43 dBi

1,2 m/48,5 dBi
38 GHz:
0,6 m/45 dBi
1,2 m/51 dBi

50 GHz/52 GHz 0,3 m/41 dBi
0,6 m/47 dBi
55 GHz/57 GHz 0,3 m/42 dBi
0,6 m/48 dBi

3. PHWONG PHAP PO
3.1. Céac théng s6 may phat
3.1.1. Céng suat may phat
Muc dich:

Kiém tra cong suét trung binh ra cyc dai do tai diém tham chiéu B’ hodc C’ ndm
trong gié tri cdng bb clia nha san xuét cdng/trir dung sai chuin hay khang.

Thiét bj do
1) May do cong suéat;
2) B6 cam bién cong suét.

awSoft = Tel: +84-8-3930 3279 * www. ThuVienPhapLuat.vn

C4u hinh do:
T Bé |CK.‘: RF i) 1
z i E ' 210 B'(C
—| BO diéu ché |—{ May phat L- phat (phan ( -.-l B& suy hao |——»| May do
nhanh) cong suét

Hinh 34. C4u hinh do dai céng suét phat
Tha tuc do:

Dat cong suét clia may phat & mic cuc dai, do cdng suét ra trung binh clia may
phat tai diém B’ (C'). Luu Y i cac suy hao giiva didm do va may do codng suét.
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3.1.2. Piéu khién céng suét va tin sé may phat

3.1.2.1. Piéu khién céng suat may phat (ATPC va RTPC)

a. Diéu khién céng suat tw déng (ATPC)

ATPC la dac tinh tiy chon. Tuy nhién, khi thiét bi st dung d&c tinh nay thi phai
kiém tra mirc cong suét ra trung binh cwe tiéu va cwe dai. Ngoai ra, phai chirng
minh dwoc sy hoat dong ddng cua tinh nang ty dong. Khi tiéu chuan khéng bao
gdm chi tiéu ky thuat ciia ATPC thi phai do kiém ddi véi ATPC dwa vao chi tiéu ky
thuat cia nha san xuét.

Muc dich:

Kiém tra viéc hoat ddng chinh xac cta mach vong diéu khién, nghia la: khi st
dung ATPC, cong suét ra clla may phat co thé dugc thiét lap bang tay téi mire cyc
dai va cuc tidu. Ngoai ra, cling phai kiém tra tinh hoat dong dung ctia mach vong diéu
khién, nghia la: cdng suét dau ra Tx phai twong (rng v&i mirc vao tai may thu tir xa.

Thiét bi do:

Gibng v&i phép do cong suét cye dai.

Céu hinh do (tht cong):

Piéu khién cong suat O/P thu céng

Z B didu E L May phat [ A’ BolocRF | B'(C) B suy hao | May 6o
i £ i phat (phan y
ché voi ATCP nhanh) 2?33

Hinh 35. Ciu hinh do diéu khién céng suat phat tw dong (ATPC) (thi cong)
Céu hinh do (tw dong):

May do
cbng suét

. - . X 3 .—#
z Bodidu | E  |Méayphat| A | .8 May thu
ché véi ATPC B loc T

B suy Bo su
- B6GhéP  hao e
dinh

Kénh didu khién hdi tiép

Hinh 36. Cau hinh do diéu khién céng suét phat tw dong (ATPC) (tw dong)

Lo Ly A8y
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Tho tuc do:

Dat cong suat ra cua may phat & mic cyc dai, do cdng suat trung binh tai
diém B'(C’). Lap lai phép do véi cong suét ra cia may phat & mirc cuc tiéu. Toan by
suy hao gitra diém B'(C’) va may do cdng suét phai duoc tinh dén.

Phai kiém tra tinh hoat dong ding ctia mach vong kin déi voi tat ca cac thiét b
c6 bd diéu khién cong suat ty dong. Ban dau, bd suy hao B (xem Hinh 31) dwoc
thiét 1ap cho cdng suét ra Tx cyc tiéu, sau dé ting dan cho dén khi dat dwgc mirc ra
cwe dai cia may phat. Trong toan dai cong suat phat, mirc vao may thu phai dwoc
duy tri trong gi¢i han dwa ra trong chudn lién quan hodc trong tiéu chuén hoat déng
dwoc bdo dam clia nha san xuét. Lap lai phép do dé kiém tra réng chi tiéu diéu
khién cong suét tw dong, gitra cong suét cwe dai va cyce tiéu clia may phat, phu hop
véi chuan lién quan hodc véi giéi han chi tiéu clia nha san xuét.

b. Diéu khién cong suét tir xa (RTPC)

Khi str dung chirc nang diéu khién cong suat phat tiv xa, chirc nang nay phai
duoc kiém tra va ghi lai trong qué trinh do kiém céng suét ra clia may phat.

3.1.2.2. Piéu khién tan sé tir xa (RFC)

Pidu khién tan s tir xa la d&c tinh tuy chon. Tuy nhién, khi I4p dat, chire nang
nay phai dwoc kiém tra trong phép do dd chinh xac tan sé.

3.1.3. Mat na phdé RF

Phép do phai dwoc thuc hién véi may phan tich phd phu hop két néi téi cdng
may phat théng qua bd suy hao phu hop.

Trén thyre té, cac phép do mét na phd RF dwogc thyc hién tai kénh thép nhét,
kénh trung gian va kénh cao nhéat clia khéi dang kiém tra.

Néu trong Quy chuén ky thuat c6 nhiéu hon mét mét na phd thi mat na phd
twong (rng phai dwoc ghi lai trong ban ghi két qua do.

Muc dich:

Kiém tra phd tn sé ra ndm trong giéi han quy dinh cta tiéu chuén lién quan.

Thiét bi do:

1) May phan tich pho;

2) May vé db thj.
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Céu hinh do:
Z . : : Bo loc RF sy
—Z o B0 diéu ché || May phat |2l phat (phar |——#H B0 suy hao [——{ "1eY PHET
nhanh) tich phé
May vé dé
thi
Hinh 37. C4u hinh do mat na phé RF
Thu tuc do:

Céng ra ciia may phat phai dwoc néi téi may phan tich phd thong qua b suy
hao hodc tai gia cung véi mét séb phwong tién giam sat phat xa kem theo may
phan tich phd. May phan tich phd phai c6 man hién thj lién tuc thay dbi hoac
chtre nang luu trir sb. D6 rong bang phan giai, khoang tan s, thoi gian quét va
cac thiét 1ap cho bd loc video ctia may phan tich phd dwoc thiét 1ap theo tiéu
chuan twong &ng.

V&i may phat dwoc diéu ché bdi tin hiéu cd cac déac tinh dwoc dwa ra trong
tidu chudn twong (rng, mat do cong suét Tx phai dwoc do bang may phan tich pho
va may vé db thi. D3 thi mat do phd cong suét clia may phat tai kénh thap nhat,
kénh trung gian va kénh cao nhét phai dwoc ghi lai khi c6 thé. Ngoai ra, do thi phai
duoc ghi lai tai dién ap cung cép binh thuong va téi han tai bién nhiét d va mai
trwong téi han.

CHU THICH: Trong d6 dudng phd cho phép tiéu chuan tai téc do ky hiéu virot qua mét na phd; diéu
nay nén dugc xem xet.

3.1.4. Thanh phan CW vwot qua gi¢i han mat na

Muc dich:

D& kidm tra mirc cong suét cla cac vach phd tai khoang cach tir tan sb trung
tam bang téc do ky hiéu Ia nhd hon -x dBm hodc x dB dudi mirc cong suét trung
binh ctia song mang.

Yé&u chu clia tidu chudn lién quan co thé 1a suy hao twong dbi so voi cong suéat
s6ng mang trung binh hodc mirc tuyét doi.

Xem Chu thich trong diéu 3.1.3.

Lo Ly A8y
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3.1.5. Phat xa gia (bén ngoai)

Muc dich:

P& kiém tra ring bt ky phat xa gia nao tao ra tir may phat déu nam trong gidi
han trich d&n trong chudn lién quan. Phat xa gia la phat xa nam ngoai d6 rong bang
can thiét dung dé truyén div liéu dau vao tir may phat dén may thu, méc phat xa gia
c6 thé bi giam ma khéng anh hudng t6i sy truyén tai thdng tin twong tng. Phéat xa
gia bao gdbm phat xa hai, phat xa ky sinh, cac thanh phan xuyén diéu ché va cac
thanh phan bién dbi tan sb.

Thiét bi do:

1) May phan tich phd;

2) Cac khéi trén ctia may phan tich phd;

3) May vé db thi

Céu hinh do:

. e A’ BolocRF | g
— B diéu ché [—»| May phat ——{ phat (phan —» B suy hac

nhanh) (C)
Bo chuyér . L
L] B lockhe |—| a8 éng diin |—»| Botron |—w] Mavphar | ) Mayvédo
s6ng tich phc th
Hinh 38. C4u hinh do phat xa gia bén ngoai
Thu tuc do:

Cdng dau ra may phat phai dwoc ndi véi may phan tich phd théng qua bd suy
hao phii hgp va/hodc bd loc khe dé& han ché cong suédt téi may phan tich phd.
Trong mét sé trwdng hop, khi gidi han tan sé trén vwrot qua dai tan hoat dong co
ban cGia may phan tich phd thi phai cé b trén va bd chuyén ddi 6ng din séng phu
hop. Mt diéu quan trong d6 1a mach dién ndm gitka may phat va dau vao bo tron,
hodc may phan tich phd, dugc dinh rd déc diém trén toan dai tAn can do. Nhirng
tén hao nay phai dwgc sir dung dé thiét 1ap dwong gidi han clia may phan tich phd
tai mot gia tri ddm bao réng chi tiéu ky thuat tai diém C’ khong dwoc vuot qua
(xem Hinh 38).

Ao LS LD
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M4y phét hoat dong véi cong suat dau ra Ién nhat ma nha san xuét cong bb, do
murc va tan sb cla tat ca cac tin hiéu quan trong va vé db thi trén bang tan xac dinh
trong chi tiéu ky thuat lién quan. Khuyén nghi str dung budc quét 5 GHz cho dai tAn
duwéi 21,2 GHz va budc quét 10 GHz cho dai tan trén 21,2 GHz. Tuy nhién, cac
phat xa gia gan voi gi¢i han phai dwoc vé trén mot dai gi¢i han dé chirng minh rd
rang rang tin hiéu khong vuwot qua gidi han cé lién quan.

CHU THICH 1: Khi yéu cau ky thuat chi ra ring phép do phat xa gia dugc thye hién véi thiét bj
trong didu kién didu ché, dd rong bang phan gidi cia may phan tich phd phai thiét 1ap téi mirc xac dinh
trong chi tiéu ky thuat. Khoang tan sé va tdc dd quét ctia may phan tich phd cin didu chinh dé duy tri nén
tap am nam dudi duong gidi han va duy tri may phan tich phé trong diéu kién chuan.

CHU THICH 2: Phép do mirc phat xa gia cla thiét bj hoat dong trong diéu kién CW c6 thé duoc
thwe hién voi dd rdng bang phan giai, khoang tan sb va tdc do quét dam bdo may phan tich phd & diéu
kién duoc lay chudn trong khi van duy tri duoc su sai khac gira nén tap am va duong gidi han téi thiéu
la 10 dB.

CHU THICH 3: Do thiét bi str dung tin hiéu RF & murc thép va diéu ché bang thong rong nén phép
do cong suét RF birc xa c6 o khdng dam bao do I6n hon cac phép do dén. Vi thé khi thiét bi duoc lap
binh thwéng véi dng ten tich hop, nha san xuét phai cung cap mét b ghép do ¢ chire nang chuyén dbi
cac tin hiéu birc xa thanh tin hiéu din duwa vao két cudi 50 Q.

Do thiéu sw chudn héa nén hau hét cac tiéu chudn DRRS c6 cac yéu cau khong
dwogc xac dinh ro rang.

Cu thé hai tham sb do c6 thé bi thiéu:

- D6 rong bang woc luong (BWe) sz dung trong do kiém may phan tich pho.

- Bén ngoai do rong bang ndm & hai phia tan s6 trung tam danh dinh, cac phat
xa dwoc goi la “phat xa ngoai bang”, va vi thé chiing khong phai 1a “phat xa gia”.

Trong nhitng trwéng hop nay, yéu cau phai dugc xem xét theo diéu khoan CEPT
dbi voi “didu kién song mang khong diéu ché” (nghia la: chi xem xét phat xa CW).
Bén ngoai dd rong baing ndm & hai phia tan so trung tam danh dinh phai duoc lay
la #250% khoang cach kénh lién quan, theo Khuyén nghi ITU-R F.1191-1.

Tuy nhién néu trong tiéu chuan thiét bi c6 cong bé BWe thi phai sir dung gia tri
BWe 46.

Hiu hét cac DRRS hién dai khdng c6 kha nang truyén séng mang khong diéu
ché, trong trwdng hop nay, phép do phai thuc hién voi séng mang diéu ché, mién la
gidi han mirc tap am gidng nhw phét xa gia (vi dy: hai va tan sb anh cla bd trdn)
dwoc xem nhu “mirc 16n nhét trong bat ky bang co' ban nao bang BWe”.

YL I L
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Trong cac trwéng hop khac, tiéu chuan lién quan c6 thé doi héi ré rang déi voi
cac diéu kién song mang didu ché va dua ra cac tham s6 cho tha tuc do kiém.

3.1.6. Thay déi linh dong déi vé&i cac loai didu ché

Déi voi hé théng & ché dd hén hop. Bai do nay dugc thye hién cho hinh thirc
chuyén tiép v&i phan tich phd trong ché d6 “gilr lai ti da”. Thiét bi dwoc cau hinh dé
hoat dong voi cac chudi lién tuc clia qua trinh didu ché (ho&c bang théng, néu cd)
thiee hién nhiém vu chuyén ddi tai tbc doé chuyén ddi cho phép téi da, chu ky lam
viéc cho tat ca cac yéu cau didu ché nén dugc gitv can bang; mdi dinh dang diéu
ché sé duwoc tw dong thay ddi ti 1&é cong suat toi da khong vuot qua gidi han ché dé
phat xa tham chiéu.

CHU THICH: Viéc thay ddi dinh dang diéu ché (hoac bang tan) co thé dugc san xuét thdng qua sy
kich thich thich hgp ctia may phat hoédc clia may thu twong trng.

Trong trudng hop nay mirc tham chiéu 0 dB clia mat na mat do cong suat phd
dwoc gitr ¢d dinh nhw mét mirc thu duoc véi ché do tham chiéu trong cac diéu kién
tinh. Mt na phd stra ddi dwoc néi dén trong bang tan duoc tro cap thém mo ta
trong diéu 4.2.7 (k1 = 3 dB).

YL I L

Mat d phd I6n nhét trong diéu kién “gilr lai téi da” cla séng mang ciia didu ché |

khong hoan hdo khéng dwoc vuot qua mirc ngudng, mat na mat dd céng suat phod
clia ché dod tham chiéu dwoc thiét Iap nhw mé ta & trén.

3.1.7. Dung sai tan s6 vo tuyén

Muc dich:

Kiém tra tan sb ra Tx c6 ndm trong cac giéi han dé dwec quy dinh trong tiéu
chuan lién quan hay khéng. Khi cac may phat khong thé dat trong didu kién CW thi
nha san xuét phai thda thuan véi phong thi nghiém duwoc cong nhan vé phuong
phap do kiém dd chinh x4c tan sé. Phwong phap thich hop la s dung may dém tan
s6 c6 kha nang do dugc tan sb trung tam cua tin hiéu diéu ché. Khi khdng cé kidu
mady dém nay thi phai do tan s LO va tinh tan sé ra theo cng thirc thich hop.

Trén thuc té, cac phép do d6 chinh xac tan s dugc thuc hién tai kénh thap
nhét, kénh trung gian va kénh cao nhét ctia khéi dang kiém tra.

Thiét bi do:

B6 dém tan sb.
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Cau hinh do:

z o E A Bd loc RF B’I_C‘) .
—— BO diéu ché —»| May phat |——| phat (phan |—— Bd suy hac ———| B3 dém tan
nhanh)

Hinh 39. C4u hinh do dung sai tin s6 vé tuyén

Thd tuc do:

Pat Tx hoat dong & didu kién CW, cac phép do tan sé dwoc thue hién trén kénh
do don vi do kiém lwa chon trwde. Tan s6 do dwoce phdi ndm trong khoang dung sai
cong bd trong tiéu chuén lién quan.

3.2. Cac théng sé may thu

3.2.1. Phat xa gia

S dung phwong phéap do giébng nhu diéu 3.1.5. Mrc phat xa gia tr may phat
va may thu cua thiét bi song céng str dung cbng chung dwoc do dong thdi va phép
do chi can thiét thyc hién mét lan.

Muc dich:

Dé kiém tra phat xa gia tir may thu van nam trong gi&i han cho phép.

3.2.2. D6 nhay thu

Kiém tra mirc tin hiéu thu dwoc so véi BER nguwdng. Day 1a phép do dac trung
tai 3 mirc BER xac dinh trong tiéu chuén lién quan.

Thiét bi do:

1) B6 tao mau/Bd phat hién 15i;

2) Bd cam bién céng suat va may do céng suét.

YL I L
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Céu hinh do:

Do

-' B'(C. B(C z st hig
B6 tao méu ib- May phat ( '_]_ B6 565 hao “"_'}—ﬁ Méy the | Bb pr;gii hiér

B& cam bién
céng suat

|
|
|
May do
céng suat

Hinh 40. C4u hinh dé nhay thu
Thu tuc do:

Néi dAu ra bd tao mAu téi dAu vao BB clia Tx. Gui tin hiéu ra BB ctia Rx t¢i bd |

phat hién 16i. Sau d6 ghi lai dwong cong BER bang cach thay ddi trudng clia may thu.

Lo L0y A4

Kiém tra rdng RSL, twong tng véi BER ngudng, ndm trong giéi han cla chi tiéu

kg thuat.

3.2.3. D6 nhay véi nhiéu ddng kénh bén ngoai va nhiéu kénh lan can

3.2.3.1. P nhay vé&i nhiéu déng kénh bén ngoai

C6 nhitng khéac biét trong mét sb tiéu chuan vé yéu cau do kiém D6 nhay voi
nhiéu dong kénh. Nhirng thay déi nay da dwoc tinh dén véi viéc dwa ra cac phwong
phap do 1 va 2 cho phép do thi» nay. Bon vi do kiém co thé ap dung phuong phap
phu hop véi tieu chudn thiét bi lién quan.

Phwong phap 1:

Muc dich:

Dé kiém tra r&ng BER tai diém Z, cua thiét bi dang kiém tra, van & muirc thap
hon gi&i han trong chi tiéu ky thuat lién quan khi c6 nhidu gidng véi tin hiéu diéu
ché trén cung mét kénh. Mirc tin hiéu mong mudn va nhiéu tai diém B(C) phai dwoc
dat & cac mirc da cho trong chi tiéu ky thuat lién quan.
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Thiét b

i do:
1) 2 b6 tao mau;
2) Bo phat hién 16i;

3) B6 cam bién cong suat va may do cong suat.

Céu hinh do 1:

QCVN 53:2017/BTTTT

/f
3 ~ ) B C - sme el
Bo diduché —»] TX1 . Bo/s%vﬁac B6 ghép _(-% May thy B g;ﬁ:‘ed:eu..
/
/ /
t :
Bo tac mau ;I
z B(C") BS cam biér %
B6 tao mau i cong suét
| B6 phat hién
1
Bodiduchél—»| TX2 |T Bos iy 180 May do
' ‘ cong suét

Hinh 41. CAu hinh do D& nhay vé&i nhiéu déng kénh bén ngoai
(céu hinh 1)

Tha tuc do dbi véi ciu hinh 1:

Trong phép do nay, ca hai may phat phai phat trén cung mét tan s6 va phai
duwoc didu ché bing cac tin hiéu khac nhau cé cung dac tinh. Chuyén cac may phat
sang ché dé chd va thao dng dan séng hodc cap tai diém B(C) (xem Hinh 41). Noi
bd cam bién va may do cong suét phi hop. Bat Tx1 va diéu chinh bd suy hao 1 dé
tao merc tin hiéu phi hop, khoang -30 dBm. Bat Tx1 & ché d6 che va Tx2 & ché do
lam viéc. Didu chinh bd suy hao 2 dé tao tin hiéu gay nhiéu thap hon muc tin hiéu
chu&n, da duoc do trudc, bang ty sé séng mang trén nhiéu (C/1) dwoc dua ra trong

chi tiéu ky thuat. Bat Tx2 & ché do cho.

Néi lai may thu dang kiém tra, bat Tx1 va tang bd suy hao dén mirc 10° dé dat
dwoc yéu chu theo tiéu chudn. Tang bd suy hao 2 bang mtre téng cla bd suy hao 1,

bat Tx2 va ghi lai BER dbi voi C/l dwoc néu trong tiéu chuan.

Lo Ly A8y
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Giam bd suy hao 2 cho dén khi BER cla may thu bang giéi han dugc dua ra
trong chi tiéu ky thuat. Tinh toan va ghi lai ty s6 C/I.
Tha tuc thay thé 1:

CHU THICH: Thu tyc nay st dung mdt bd suy hao b sung gitra bd két hop va may thu @& diéu
khién murc tin hidu mong muén va khéng mong mudn tuyét ddi di vao may thu. Chirc nang clia bd suy
hao 1 va 2 la duy tri ty sé C/I chinh xac.

Céu hinh do 2:

B(C)
ad /l»
Bodiduché el Tx1 el BOYNOL lgs ghépF By‘("“" May the o B0 géi'é‘“é‘
—
b ;
: /
B tao maL | . ; ;
' a > bé‘
S u
Bo tao maw .
r l I B¢ phat hier
| 18i
~ l
s v, | Bosyhao | | May do
BO diduché b  Tx2 - 5 e skt

Hinh 42. C4u hinh do P6 nhay vé&i nhiéu déng kénh bén ngoai
(céu hinh 2)

Thu tuc do doi véi cdu hinh do 2:

Véi cac may phat & ché dé cheé, dat b suy hao 1 va 2 & mirc cwe dai, bd suy
hao 3 & mirc 0. Ngit 6ng din séng hodc cap tai diém B(C) (xem Hinh 42) ndi bd
cam bién va may do cong sudt phu hop. Bat Tx1 va giam bd suy hao 1 dé tao mic
tin hiéu phu hop, khoang -30 dBm. Ghi lai mirc do dwoc. Bat Tx1 ¢ ché dd cho va
Tx2 & ché dd lam viéc. Giam bd suy hao 2 dé tao tin hiéu thap hon méc dé do
dugc trudc dé mot lweng bang ty sé C/l. Tang bd suy hao 3 dé tao mirc vao may
thu mong muén bang murc dwoc dwa ra trong chi tiéu ky thuat lién quan.

V6i ca 2 may phat & ché do chd, ngét bd cam bién céng suét va néi lai may thu
dang kiém tra. Bat ca 2 may phat trong diéu kién diéu ché, do va ghi BER clia may
thu trén bd phat hién 16i.
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Giam bd suy hao 2 cho dén khi BER ctia may thu bang gi¢i han dwgc dua
ra trong chi tiéu ky thuat. Tinh toan va ghi lai ty s& C/l mong mudn va khéng
mong muon.

Phwong phap 2

Muc dich:

P& kiém tra ring gia tri C/l cuc dai dbi véi do suy giam 1 dB va 3 dB véi BER = 10°
va 10 van duy tri & mlc thap hon gidi han chi tiéu ky thuat lién quan khi c6 nhiéu
gidng vai tin hiéu didu ché trén cung mét kénh.

Thiét bi do:

1) 2 bd tao mau;
2) Bo phat hién 16i;
3) Bd cam bién cong suat va may do cong suat.

Céau hinh do:

Xem Hinh 41

Th tuc do:

Trong phép do nay ca hai may phat phai phat trén cung mét kénh va phai dwoc
didu ché voi cac tin hiéu co cung dac diém. Vi cac may phat & ché dd ché, ca hai
bd suy hao déu dwoc dat & mire cye dai.

N&i may do cdng suét tai diém B(C). Bat Tx va diéu chinh bd suy hao 1 dé tao
tin hiéu mong muén tai mirc tiéu chuén yéu cau la 10 (hodc 107). Gidm bd suy hao 1
xubng 1 dB (hodc 3 dB) va ghi cac tham s thiét 1ap cla bd suy hao nay. Bat bd tao
nhiéu va gidm bo suy hao 2 dé thu dwoc BER = 10° (hodc 10°) trén b phat hign
15i. T4t ca 2 may phat va ngat 6ng dan song, hoéc cap, tai diém B(C), xem Hinh 40.
Ghi lai cac tham sé thiét 1ap ciia bd suy hao 2 va ndi bd cdm bién va may do cong
suét t&i 6ng dan séng hoac céap.

B4t Tx1 va giam bd suy hao 1 dé tao murc tin hiéu mong mudn trong dai da hiéu
chuén clia may do cong suét. Ghi lai mirc cong suét va dé suy giam suy hao.

- Tinh CONg SU&kn e mong musn = MFC cdng suét do dwgc - do bién ddi suy hao.

- TAt Tx1, bat Tx2 va 13p lai tht tuc do dé tinh Céng Su&tiin nieu kneng mong muén.
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Gia trj C/l ddng kénh cuc dai dbi véi d6 suy giam 1 dB hoac 3 dB trén 10 hoac
107 la:

- C/I = Cong suatyn hiéu mong muén ~ Cong suatyn hiéu khéng meng mubn.

3.2.3.2. D6 nhay v&i nhiéu kénh 1an can

Cé nhitng khac biét trong mét sb tiéu chudn vé yéu cau do kiém Do nhay dbi
véi nhidu kénh 1an can. Nhitng thay dbi nay da dwoc tinh dén voi viéc dwa ra cac
phwong phap do 1 va 2 cho phép do th&r nay. Pon vi do kiém c6 thé ap dung
phwong phap phi hop véi tiéu chuén thiét bj lien quan.

CHU THICH 1: Trong nhiéu trudng hop ty s6 C/l sé mang gia tri am, vi thé tao ra mrc nhiéu Ion

hon mdrc tin hiéu mong muén.

Phwong phap 1

Muc dich:

Pé kiém tra BER tai diém Z, cia may thu dang kiém tra, vAn & mdc thdp hon
gidi han trong chi tiéu k¥ thuat lién quan khi cé nhiéu giéng v&i tin hiéu diéu ché trén
kénh 1an can. Mdc tin hiéu mong mudn va nhiéu tai diem B(C) phai dwgc dat & mirc
dé cho trong chi tiéu ky thuat lién quan.

Thiét bi do:

Gidng phép do doéng kénh.

Céu hinh do 1:

Gibng phép do ddng kénh (xem Hinh 41).

Thi tuc do d@di véi Cau hinh do 1:

Trong phép do nay, ca hai may phat phai phat trén cung mdt tan sé va dwoc
diéu ché bang cac tin hiéu khac nhau cé cung dac tinh. Chuyén cac may phat sang
ché @6 cho va ngat éng dan séng hoac cap tai diém B(C). Nbi bdé cam bién va may
do cong suét phi hop. Bat Tx1 va diéu chinh bd suy hao 1 dé tao mirc tin hiéu pht
hop, khodng - 30 dBm. Chuyén Tx1 sang ché dd ch® va Tx2 & ché do lam viéc.
Diéu chinh bod suy hao 2 dé tao tin hiéu gay nhiéu thap hon mic tin hiéu chuan, da
duoc do trwdc, bang véi ty sb song mang trén nhidu (C/l) cho trong chi tiéu ky
thuat. Chuyén Tx2 sang ché do chd.

i
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N&i lai may thu dang kiém tra va tang ca 2 bd suy hao lén mirc dam bao murc
tin hiéu mong muén va khéng mong muédn di vao may thu tai gia tri chinh xac cua
chiing. Bat va diéu ché cac may phat. Ghi lai BER clia may thu.

Lap lai phép do véi may phat tao nhiéu duoc diéu chinh phu hop voi kénh 1an
can khac.

Thd tuc thay thé 1:

CHU THICH 2: Tha tuc nay s dung mét bd suy hao bd sung gitra bd két hop va may thu dé diéu
khién mtrc tin hiéu mong mudn va khéng mong mudn tuyét doi di vao may thu. Chirc ndng cla bd suy
hao 1 va 2 la duy tri ty sé C/I chinh xac.

Céau hinh do 2:
Gidng cau hinh do ddng kénh, thay thé 1 (xem Hinh 42).

Thu tuc do dbi véi cau hinh do 2:

Vi cac may phat & ché do cho, dat bd suy hao 1 va 2 & mike cyc dai, bd suy
hao 3 & mirc 0. Thao éng dén séng hodc cap tai diém B(C) va ndi bd cadm bién va
may do cong suét phu hop. Bat Tx1 va gidm bd suy hao 1 Gé tao mirc tin hiéu phu hop,
khoang -30 dBm. Ghi lai mirc do dwoe. Bat Tx1 & ché d6 chd va Tx2 & ché do lam
viéc. Gidam bd suy hao 2 dé tao tin hiéu cao hon mirc d6 do duwoc trwdc 6 mét
lwong bang ty sé C/I. Tang bd suy hao 3 @& tao mirc yéu cau dwa ra trong chi tiéu.

Vi ca 2 may phat & ché do cho, ngét bd cam bién cong suét va nbi may thu
dang kiém tra. Bat ca 2 may phat trong diéu kién diéu ché, do va ghi BER cla may
thu trén bd phat hién 16i.

Lap lai phép do v&i may phat tao nhiéu dwoc diéu chinh phu hop véi kénh 1an
can khac.

Phwong phap 2

Muc dich:

Dé kiém tra rang gia tri C/l cwc dai d6i voi do suy giam 1 dB va 3 dB trén BER
b&ng 10" va 10° van duy tri & mirc thap hon gidi han chi tiéu ky thuat lién quan khi
c6 nhidu giéng voi tin hiéu didu ché trén cling kénh truyén.

Thiét bi do:

1) 2 bd tao mau;
2) Bo phat hién 18i;

3) B6 cam bién cong suét va may do cdng suét.

i
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Céau hinh do:

Xem Hinh 41.

Thu tuc do:

Khi do kiém, Tx2 phai phat trén mét trong cac kénh Ian can va dugc diéu ché
vé&i tin hiéu c6 cung dac tinh nhw tin hiéu diéu ché mong mudn. Ca 2 may phat &
ché do cho, dat cac bd suy hao & gia tri cuc dai.

N&i may do cong suét tai diém B(C). Bat Tx va diéu chinh bd suy hao 1 dé tao
tin hiéu mong mudn tai mdc tiéu chuan yéu cau cho 10® (hoac 107). Giam bd suy
hao 1 xuéng 1 dB (hodc 3 dB) va ghi cac tham sé thiét lap clia bd suy hao nay. Bat
b6 tao nhidu va giam bd suy hao 2 dé thu duwgc BER = 10 (hodc 10”%) trén bd phat
hién 18i. T4t cd 2 may phat va ngat 6ng dan song, hoac cap, tai diém B(C), xem
Hinh 40. Ghi lai cac tham sb thiét 1ap cla bd suy hao 2 va ndi bd cam bién va may
do coéng suét téi 6ng din soéng hoic cap.

Bat Tx1 va giam bd suy hao 1 dé tao mdrc tin hiéu mong muédn trong dai d6 hiéu
chudn clia may do cong suét. Ghi lai mirc cong suét va do suy gidm suy hao:

- Tinh c&ng Sut yn hiey mong musn = MIPC cdNg suat do dugc - 6 bién d6i suy hao.

T4t Tx1, bat Tx2 va I3p lai thil tuc do @& tinh NG SUAL tn nigu khong mong mubn-

Gia tri C/l ddng kénh cuc dai dbi voi do suy gidm 1 dB hoac 3 dB trén 10° hoac 10° 1a:

- C/l = CéNg SUAL 1in hisw mong mubn = CONG SUAL i hisu khong mong mubn.

L&p lai phép do véi nhiéu tao ra trén cac kénh 1an can khac.

3.2.4. Nhiéu gia CW

Muc dich:

Phép do nay dung dé nhan biét cac tAn s cu thé tai d6 may thu co thé co dap
(ng gid, vi dy: tan s6 anh, dap (ng hai cGa bd loc may thu... Dai tAn do kiém phai
tuan tha chi tiéu ky thuat lién quan.

Thiét bi do:
1) Bd tao mau;
2) Bo phat hién I6i;
3) B tao tin hiéu;

4) B6 cam bién cong suét va may do cong suét.

YL I L
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Céu hinh do:
B két hog
| B'(C’ pad 4 _
B tao mau —zp- May phat %ao > 4+ —~||-- May th z »|B0 pr:git hién
/ \
\
1
1
B& cam bién
Bo tao tin cong suét
hiéu |
|
|
May do
cdng suat
Hinh 43. Cau hinh do nhiéu gia CW
Tha tuc do:

Ngé&t dau ra bd tao tin hiéu, do céng suét ra RF clia may phét tai diém B(C)
béng cach st dung bd cam bién cong suat phu hep, véi mirc suy hao cho
tredc. Thay bd cam bién cong suét bang may thu dang kiém tra, va tdng murc
suy hao cho dén khi dat mirc yéu cau theo tiéu chuan. Ghi lai mirc BER cho
mec may thu (dBm).

T4t may phat, thay may thu dang kiém tra bang bd cam bién cong suét. Hiéu
chinh bd tao tin hiéu theo dai tAn sb yéu ciu cla tiéu chuan tai mirc x dB trén mirc
tinh theo (dBm), trong d6 x la méc ting cla tin hiéu CW nhiéu.

Thay bd cam bién cong suét badng may thu dang kiém tra va dadm bao mirc BER
khéng bi thay ddi. Quét bo tao tin higu theo dai tan sb yéu cau tai mrc chuan, quan
tam dén bang ngoai trir dwoc chi ra trong tiéu chuan lién quan.

Ghi lai cac tAn sb bét ky tao ra BER vuot qua mirc yéu cau cla tiéu chuén.
Khuyé&n nghj réing gia trj chuén phai dwoc kiém tra lai tai cac tan sb nay.

CHU THICH 1: Viéc st dung bd tao tin hiéu theo budc cho phép tao ra kich thwdc bude Ion hon
hosc bing 1/3 d rong bang ctia may thu dang kiém tra.

CHU THICH 2: Phép do nay c6 thé yéu ciu str dung cac bd loc thdng thép tai dau ra ctia bd tao tin
hiéu dé tranh cac hai cta bd tao tin hiéu dwa vao bang ngoai trir cia may thu.

Lo Ly A8y
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3.3. Cac théng sé Ang ten

3.3.1. DPwérng bao gian do birc xa (RPE)

Muc tiéu:

Kiém tra gian do blc xa ctia ang ten, dbi véi dai tan sb va I6p xac dinh, duoc
bao gbm trong gidi han dwdng bao gian dd blrc xa tir cac chuan twong &ng.

Thiét bi do va thd tuc thiét 1ap:

Hinh 44 minh hoa thu tuc thiét 1ap may do.

My phit Miy the

- \r.__ "

!

| ‘ﬁj
J L%\

Ang ten phat T \v )
v tuyen
{ Bé thu tin
B

Hinh 44. Vi du vé phép do gian dd birc xa trong mat phang phwong vi

Thu tuc do:

Cac phwong phap do mé ta trong tai liéu IEC 60835-2-2 c6 thé ap dung dwoc.
Ang ten dwoc do véi gia tri nhd nhét tai cac tan sé thdp nhét, trung binh va cao nhat
clia bang tan da cong bé.

Gian dd blrc xa phan cuwc chéo sé dwoc ghi lai sau méi 1an diéu chinh dwa theo
ti thidu hdéa mirc phan cuwc chéo tai tan sé hoat dong clia &ng ten. Thiét lap nay sé
dwoc duy tri dbi vori tat ca cac phép do phan cuc chéo tai tat ca cac tan so.

Vi du vé th( tuc do:

a) T4t ca cac diéu chinh phai dwoc thwe hién tai tan sé trung tam.

b) Diéu chinh phan cwe clia IUT theo huéng song song ho&c vudng goc voi mat
phéng phwong vi chira truc phat tin hiéu.

Lo Ly A8y
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c) Sép xép gbc phwong vi va goc nang ciia ang ten phat va IUT dé thu duoc
murc téi da tin hiéu déng phan cuec.

d) Thay doi phan cyc clia ang ten phat theo phan cwe chéo.

e) Diéu chinh phan cwe clia ang ten phat theo mirc phan cuc chéo téi thiéu.

f) Thay déi phan cwc cha ang ten phat vé ddng phan cie.

g) Céac bwéc sap xép can dwoc duy tri cho tat ca phép do (trwdng hop ang ten
don phan cuc, viéc sdp xép phai dwoc 13p lai cho cac phan cwe khac).

h) Thwc hién phép do déng phan ciwc va phan cye chéo tai tan sd nhd nhét,
trung tdm va Ié&n nhét tai méi bang tan cong bé.

3.3.2. Phan cwc chéo (XPD)

Ap dung cho cac &ng ten phan cuc chéo mirc cao.

Muc tiéu:

Kiém tra ang ten phan cwc chéo ndm trong cac quy dinh tai cac chuln lién
quan, bao gdm céc I&p cong bd, phan loai, dai tAn sb, bang tan va sé lwgng anh
diung cho IUT.

Thiét bi do va thd tuc thiét Iap:

Hinh 44 minh hoa tha tuc thiét lap may do.

Thu tuc do:

Co thé ap dung cac phwong phap do dwoc trinh bay trong IEC 60835-2-2. Ang ten
dwoc do vdi gia tri nhd nhét tai cac tin sé thap nhét, trung binh va cao nhét cua
bang tan da cong bé.

Vi tri géc cua éng ten phat quanh truc ang ten, dwoc xac dinh trong cac phép do
gian do blrc xa phan cyc chéo, dwoc duy tri trong cac phép do phan cuc chéo ang ten.
Tai mdi diém goc phan cuc chéo clia ang ten twong (¥ng gia tri Ién nhét clia phan
cwe chéo theo dd loi bup séng chinh ddng phan cwc, ca 2 déu dwoc do tai cung
tan sé.

Vi du vé thi tuc do:

Thu tuc do dwerc trinh bay sau day dung cho phép do phan cwec chéo ang ten.

Tai cung vi tri phan cwc, cin kidm tra cd ang ten thu va phat, sép xép ang ten can
do dé dat dwgre mire tin hiéu thu téi da. Ghi lai bup séng chinh, méat phang phwong vi
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va mat phang nang. Chu y cac gia tri goc tai mirc dinh, trong mat phang phwong vi
va mét phang nang. Sau dé thay ddi phan cuc clia ng ten phat 90 do dé dat duoc
phan cwc chéo t6i wu cho ang ten.

a) Goc -1 dB dwoc doc tlr mau dong phan cwc mé rong va dwoc lwu lai trong
ban ghi.

b) Kiém tra phan ciwec chéo clia &ng ten trong dwéng bién -1 dB (xem Hinh 32).
Thyc hién bwéc ndy béng cach ldy mét vai diém cat trong mét phang nang (xem
Hinh 45). Sé gia gitra m&i diém cét ti da Ia 10% dwong bién déng phan cwc -1 dB
va ti thidu 1a 0,05 d6. M&i ban ghi lai dau tién va cubi cing dwoc danh nhan hwéng
va goc.

c) Lap lai bwéc b) va c) déi véi tan sb Ién nhat va nhéd nhét.

A Goc nang (do)

Diém cit theo mit
1T /phéng nang
| N
0

T \

phén cuc -1dB

/

P Gac phwong vi (d6)

Hinh 45. Phép do phan cwc chéo dng ten trong dwéong bién
dong phéan cyc -1 dB
Viéc kiém tra phan cyc chéo cho 3ng ten cé thé dwoc thwe hién bing cach lay
mét vai diém cét theo mat phang phwong vi (thay vi mét phéng nang).

Vi du vé tha tuc do:

Tha tuc do dwgrc trinh bay sau day dung cho phép do phan cyc chéo &ng ten.

a) Tai cung vi tri phan cuc, can kiém tra ca Ang ten thu va phat, sp xép ang ten
can do dé dat dwoc mue tin hiéu thu t6i da. Ghi lai bup séng chinh, mat phang
phuwong vi va mat phdng nang. Chu y céc gié tri gée tai mie dinh, trong mat phang
phwong vi va mat phéng nang. Sau dé thay ddi phan cuc cla &ng ten phat 90 do dé
dat dwoc phan cue chéo tdi wu cho ang ten.

Vot i

awSoft = Tel: +84-8-3930 3279 * www. ThuVienPhapLuat.vn



CONG BAO/S6 927 + 928/Ngay 12-12-2017 93

QCVN 53:2017/BTTTT

b) Géc -1 dB dwoc doc tir mau ddng phan cwc mé rong va dwgc lwu lai trong
ban ghi.

c) Kiém tra phan cyc chéo cla &ng ten trong ving A va vung hinh chi nhat
trong Hinh 33. Thirc hién bwdc nay bdng cach 14y mot vai diém cét trong mét phdng
nang (xem Hinh 46).

d) Kiém tra XPD clia &ng ten trong dwéng bao -1 dB (xem Hinh 32). Diéu nay
thwe hién béng mét s6 diém cét trong mét phéng nang. Mirc tang clia goc gitka moi
diém cét téi da 1a 10% dwdng bién ddng phan cyc -1 dB va tbi thiéu 1a 0,05 6. Mdi
ban ghi lai du tién va cudi cung dwoc danh nhan huéng va goc.

e) Lap lai bwdc b) va d) dbi véi thn sb 16n nhéat va nhd nhét.

Goc nang [d6]

A

15 deg

duréong cit mit
ok

P Goc phuong vi [d6]

-1,5deg

Az=-0,1  Ghi lai phép do @bi voi £1,5°
Az=-0,05" Ghi lai phép do @di v&i £1,5°
Az=0,0°  Ghilai phép do dbi v&i 1,5
Az=+0,05 Ghi lai phép do dbi voi +1,5°
Az=+0,1  Ghi lai phép do dbi véi 1,5

Hinh 46. Phép do phan cwc chéo a@ng ten trong vung A

Viéc kiém tra phan cuc chéo cho ang ten cé thé duoc thuc hién bang céach lay
mot vai diém cét theo mat phdng phwong vi (thay vi mét phang nang).
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3.3.3. Tang ich ang ten

Muc tiéu:

Kiém tra do lgi clia ang ten thudc I6p cho trwdc va dai tan sb théa man yéu ciu
vé do lgi téi thidu quy dinh trong chuén lién quan va slr dung db loi da do dwoc dé
chuén hoa dwéng bién gian dd birc xa.

Thiét bi do va thi tuc thiét 1ap:

Hinh 47, 44 ,45, Hinh 50 minh hoa vi du vé tha tuc thiét lap phép do db lgi (Ang ten
minh hoa trong hinh dwoc trang bi cdng dan séng).

Tha tuc do

Céc phwong phap do mé ta trong tai liéu IEC 60835-2-2 c6 thé ap dung duoc.
Ang ten duoc do véi gia tri nhd nhét tai cac tan s thap nhéat, trung binh va cao nhét
clia bang tan da cong bb.

YL I L
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4. QUY DINH VE QUAN LY

4.1. Céc thiét bi vi ba sb didm - diém thudc pham vi didu chinh tai diéu 1.1 phai
tuan tha cac quy dinh k¥ thuat trong Quy chuan nay.

4.2. Céac tb chirc, ca nhan dugc phép s dung két qua do clia cac phong thir
nghiém dwoc cdng nhan theo ISO/IEC 17025 dbi véi yéu ciu tai diéu 2.3 dé thyc
hién v& chirng nhan hop quy va cong bd hep quy. Viéc do kiém déi véi yéu cau ky
thuat khac cta quy chuan (trlr diéu 2.3) dé thwc hién vé chirng nhan hop quy va
cdng bd hop quy phai thye hién theo cac quy dinh hién hanh.

5. TRACH NHIEM CUA TO CHUC, CA NHAN
Cac td chire, ca nhan lién quan co trach nhiém thwe hién cac quy dinh vé chirng
nhan hop quy, cong bd hop quy cac thiét bi vi ba sé diém - diém thudéc pham vi diéu
chinh tai diéu 1.1 va chiu sy kiém tra cia co quan quan ly nha nwédc theo cac quy
dinh hién hanh.

6. TO CHU'C THYC HIEN

6.1. Cuc Vién thong va cac S& Thong tin va Truyén théng c6 trach nhiém
hwéng dan, td chirc trién khai quan ly cac thiét bj vi ba sé diém - diém theo quy
chuén nay.

6.2. Quy chuan nay thay thé cho Quy chuén ky thuat quoc gia vé thiét bi vi ba
sb SDH Diém - Diém dai tan té¢i 15 GHz, ky hiéu QCVN 53:2011/BTTTT.

6.3. Trong trdng hgp cac quy dinh tai Quy chudn nay cé sy thay ddi, bd sung
ho#c dwoc thay thé, viéc thye hién dwgc ap dung theo quy dinh tai van ban méi.

6.4. Trong qua trinh trién khai thuc hién quy chudn nay, néu cé van dé phat
sinh, vudng méc, cac td chirc va ca nhan co lién quan phan anh béng van ban vé
B6 Thong tin va Truyén théng (Vu Khoa hoc va Cong nghé) dé dwoc hwéng dén,
giai quyét./.

(Xem tiép Cong bdo s6 929 + 930)
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VAN BAN QUY PHAM PHAP LUAT
BO THONG TIN VA TRUYEN THONG

Théng twr s6 33/2017/TT-BTTTT ngay 22 thang 11 niim 2017
ban hanh “Quy chuén k§ thuit quéc gia vé thiét bi vi ba sb diém - diém

”»

(Tiép theo Cong bao sb 927 + 928)

QCVN 53:2017/BTTTT

QUY CHUAN KY THUAT QUOC GIA
VE THIET Bl VI BA SO DIEM - BIEM

National technical regulation
on point-to-point radio equipment
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QCVN 53:2017/BTTTT

PHU LUC A
(Quy dinh)
Dai tan so tir 1,4 t&i 2,7 GHz

A.1. Gi¢i thiéu

Phu luc nay bao gdm cac yéu cau cho cac thiét bi co kha ndng truyén dan théng
tin dung lwong khac nhau khi si dung kiéu sép xép kénh nhat dinh (phu thudc quy
dinh b&i co’ quan quan ly (theo A.2.1 va Bang A.1)) bang cach sl dung cac I6p hiéu
suat phd can thiét (theo A.2.2 va Bang A.2).

A.2. Tong quat

A.2.1. Dic trwng tan s6 va sdp xép kénh

Bang A.1. Dac tinh tan sé

2 e oA & . . . Khuyén nghi
Bédng tan Dai tan so Khoang cach kénh abi véi s xé
1 vOI Sap Xe
(GHz) (MHz) (MHz) b
tan so vo tuyen
1,4 1427 t6i 1 530 4 Thong tw
2.1 2025t6i2110 3,5:7: 14 13/2013/TT-BTTTT

A.2.2. Dung lwong truyén
Bang A.2. Dung lweng truyén RIC téi thiéu va
Khoang cach kénh cho céc I&p hé théng

—

Lo Ly A8y
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Lép thiét bi 1 Lop thiét bi 2 Lép thiét bi 4L
Bing K::j:g (Chi 6 tham chiéu 1) | (Chi sé tham chiéu 2) |(Chi sé tham chiéu 4)
tan, | oh, | Dung | RICtSi | Dung | RICtsi | Dung | RICt6i
GHz MHz | lwong, thiéu, lwong, | thiéu, lwong, | thiéu,
kbit's | Mbit's | kbit's | Mbit/s | kbit's | Mbit/s
1,4 4 2800 2 4 500 4 9 100 8
21 | 35 | 2800 2 4 500 4 9100 8
2.1 7 N/A 9 000 8 18 200 16
2,1 14 N/A 18 000 16 38 000 32




