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QUY CHUAN KY THUAT QUOC GIA )
VE THIET Bl TRUY NHAP VO TUYEN NOQI BQ BANG TAN 5 GHz
National technical regulation
on radio local access equipment operating in the 5 GHz band

1. QUY DINH CHUNG
1.1. Pham vi diéu chinh

Quy chuan kT thuat quoc gia nay ap dung cho cac thiét bi co kha nang truy nhap vo
tuyén ndi b@ (RLAN) & bang tan 5 GHz. Thiét bi RLAN c6 thé hoat dong trén toan b6
hoac mét s6 dai tan trong Bang 1.
Quy chuén nay dat ra cac yéu cau truy nhap bang théng dé chia sé tai nguyén bang
théng v&i cac thiét bi khac.

Bang 1- Dai tin hoat déng cua thiét bji RLAN bing tan 5 GHz

Chirc ning Dai tan
Phéat 5 150 MHz dén 5 350 MHz
Thu 5 150 MHz dén 5 350 MHz
Phat 5 470 MHz dén 5 850 MHz
Thu 5 470 MHz dén 5 850 MHz

Ma HS thiét bi truy nhap vé tuyén bang tadn 5 GHz theo quy dinh PHu luc C.
1.2. Déi twong ap dung

Quy chuén nay ap dung doi véi cac tb chirc, ca nhan nhap khau, san xuat va khai
thac thiet bi cd kha nang truy nhap vé tuyen bang tan RLAN 5 GHz nam trong pham
vi diéu chinh.

1.3. Diéu kién méi truéng

Céc yéu cau ky thuat ciia Quy chuan nay ap dung trong diéu kién méi trwong hoat
déng cua thiét bj theo cong bd clia nha san xuét. Thiét bi phai tuan tha tat ca yéu cau
ky thuat clia quy chuan nay khi hoat ddng trong cac gi¢i han bién cta diéu kién moi
trwéng hoat déng da céng bé.

1.4. Tailiéu vién dan
ETSI TR 100 028-1: "Electromagnetic compatibility and Radio spectrum Matters

(ERM); Uncertainties in the measurement of mobile radio equipment characteristics;
Part 1".

R 100 028-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Uncertainties in the measurement of mobile radio equipment characteristics; Part 2".

IEEE Std. 802.11TM-2016, IEEE Standard for Information Technology—
Telecommunications and Information Exchange between Systems—Local and
Metropolitan Area Networks—Specific Requirements. Part 11: Wireless LAN Medium
Access Control (MAC) and Physical Layer (PHY) Specifications.
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ETSI TS 136 141 (Vv9.8.0) (07/2011): "LTE; Evolved Universal Terrestrial Radio
Access (E-UTRA); Base Station (BS) conformance testing (3GPP TS 36.141 version
9.8.0 Release 9)".

1.5. Giai thich tir ngir
1.5.1. Bang RLAN 5 GHz (5 GHz RLAN band)

Bang tan bao gébm cac dai tan tir 5 150 MHz dén 5 350 MHz va tir 5470 MHz dén 5
850 MHz.
1.5.2. Thiet bi thich nghi (adaptive equipment)

Thiét bj hoat dong & ché do thich nghi.
1.5.3. Che do thich nghi (adaptive mode)

Ché d6 cua thiét b thay ddi thich nghi véi diéu kién méi trwong hoat dong bang cac
xac dinh cac yeu to truyen dan khac cd anh hwdng trong bang tan hoat déng.
1.5.4. Che d6 ad-hoc (Ad-hoc mode)

Ché d6 hoat dong cta thiét bj khi két ndi truc tiép, tam thoi voi thiét bi khac, khong
thong qua dieu hanh quan li mang.
1.5.5. Mang ang-ten (antenna array)

Hai hodc nhiéu ang-ten két hop trong mét thiét bi va hoat dong déng thoi.
1.5.6. BO6 ang-ten (antenna assembly)

Bao gdm ang-ten, cap déng trung va cac giac néi, bd phan chuyén mach néu duwoc
str dung.

Ghi chu 1: B6 &ng-ten twong &ng véi thanh phan trong moét nhanh phat.
Ghi chu 2: Tang ich bd dng-ten 1a tang ich ca chinh &ng-ten, khdng bao gébm tang

ich do st dung cac cong nghé xt& li nhw dinh hwéng bap séng.
1.5.7. Kénh kha dung (available channel)

Kénh duwgc xac dinh cé kha nang s&r dung ngay lam kénh hoat dong.

Ghi cht: Cac kénh cé thé sir dung c6 bang théng danh dinh ndm hoan toan trong dai
tan tr 5 150 MHz dén 5 250 MHz 1a cac kénh kha dung ma khéng can thuwc hién cac
cach thirc xac dinh dé kha dung.

1.5.8. Thu tuc dw phong (backoff procedure)

Thu tuc cho phép chia sé tai nguyén chung bang cach lwa chon phat ngau nhién ti
cac thiet bi yéu cau truy nhap kénh van hanh dé phat théng tin.
1.5.9. Tang ich dieu hwéng (beamforming gain)

T&ng ich do s dung ki thuat diéu hwéng bup séng trong hé théng &ng-ten théng
minh.

Ghi chu: tang ich diéu hwéng doc 1ap va tach riéng so véi tang ich bd ang-ten.
1.5.10. Cum (Burst)

Khoang thoi gian song vo tuyén duwoc dw kién phat lién tiép, trudc va sau khoang
th&i gian nay khéng cé dy kien phat nao khac.

10
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1.5.11. Kénh (channel)

Lwong pho tan s6 nho nhat dwoc st dung bai mét thiét bi RLAN dé thu phat thong
tin vo tuyén.

Ghi chu: Thiét bi RLAN c6é thé hoat déng trén mot kénh hodc mét vai kénh déng thoi
1.5.12. Thu tuc CAE (Channel Access Engine)

Tha tuc dung dé xac dinh dwoc phép phat tin hiéu.
1.5.13. Bang phan hoach kénh (channel plan)

Danh sach bao gém tan sé trung tdm cac kénh cling véi bang thdng kénh danh dinh
twong ng.
1.5.14. Thu tuc CCA (Clear Channel Assessment)

Tbﬂ tuc duoc thiét bi s dung dé xac dinh kha nang kénh dworc thiét bj khac st dung
de truyeén tin. )
1.5.15. Thiet bi ket hop (combined equipment)

Thiét bi gdm nhiéu thanh phan, trong do c6 it nhat mét thanh phan co chirc nang thu
phat v6 tuyeén nam trong pham vi dieu chinh.
1.5.16. Curra so xep hang (Contention Window - CW)

Thoéng sbé chinh dé xac dinh khoang thei gian cda thir tuc dw phong.
Ang-ten danh riéng (Dedicated antenna)

Ang-ten nam ngoai thiét bi, dwoc két ndi vai thiét bj bang gidc ndi, cap hodc 6ng dan
séng
1.5.17. Phat hién nang lwong (energy detect)

Co ché dugc hé théng thich nghi st dung dé xac dinh kha nang c thiét bi khac hoat
dong trong kénh bang cach phat hién murc tin hiéu dugc cac thiét bi do phat ra.
1.5.18. Dieu kién méi trwdng (environmental profile)

Dai diéu kién mai trwong ma thiét bi hoat déng trong dé phai tuan thi toan bd céac qui
dinh dat ra trong Quy chuan.
1.5.19. Thiet bi FBE (Frame Based Equipment)

Thiét bj thuc hién thu, phat dinh ki v&i chu ki bang chu ki khung ¢cé dinh FFP (Fixed
Frame Period)
1.5.20. Ang-ten tich hop (integral antenna)

Ang-ten duoc thiét ké nhw mét phan cb dinh caa thiét bi (khong qua giéc ndi) va
khéng thé tach ra khai thiét bj dé thay thé bang mét ang-ten khac.

Ghi chu: ang-ten tich hgp ¢ thé ndm trong hoac nam ngoai thiét bi, tuy nhién két n0|
den phan con lai cla thiét bi bang cap hodc 6ng dan séng lién, khéng s dung gidc
ndi cé kha nang thao 13p.

1.5.21. Thiét bi LBT (Listen Before Talk)

Thiét bi str dung chirc ndng CCA trwdc khi str dung kénh.

11
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1.5.22. Thiét bj LBE (Load Based Equipment)

Thiét bj tao ra va thyc hién thu, phat vo tuyén theo nhu cau lwgng thong tin, khong
cO dinh theg thoi gian.
1.5.23. Che d6 Master (Master mode)

Ché d6 cua thiét bj c6 DFS (Dynamic Frequency Selection) nhd phat hién nhiéu
radar (RID - Radar Interference Detection) dung dé diéu khién cac thiét bi RLAN
khac dang hoat déng & ché do Slave.

1.5.24. Thiét bj da vé tuyén (Multi-radio equipment)

Thiét bi két hop c6 it nhat 2 khéi vO tuyén (phat, thu hoac thu phat) hoadc thiét bi vo
tuyén cé kha nang hoat dong dong thoi & it nhat 2 bang.
1.5.25. Khe th&i gian quan sat (observation slot)

Khoang thoi gian thiét bi st dung dé kiém tra sy hién dién cla cac thiét bi RLAN
khac trén kénh vo tuyen hoat déng.
1.5.26. Kénh van hanh (operating channel)

Kénh kha dung dwoc thiét bi RLAN str dung dé bét dau thu phat.
1.5.27. Thu tuc hau dw phong (post backoff)

Tha tuc dw phong duwoc ap dung ngay sau méi lan phat thanh céng.
1.5.28. Khoang th¢i gian wu tién (prioritization period)

Khodng thdi gian bao gdbm khéi tao va quan sat dé thwc hién kiém tra viéc thiét bj
RLAN khac tpuc hién phat trén kénh hoat déng.
1.5.29. Chuoi thu (receive chain)

Phan bao gébm mach thu va ang-ten twong (ng.
1.5.30. Thiet bi RLAN (RLAN device)

Thiét bi truy nhap khong day & dai tan 5 GHz c6 kha nang st dung trong mang vo
tuyen ndi bé.
1.5.31. Cum radar mé phong (simulated radar burst)

Chudi cac xung vo tuyén tuan hoan st dung cho muc dich do.
1.5.32. Che do Slave (Slave mode)

Ché d6 khi viéc thu phat cta thiét bi RLAN dwoc diéu khién bi thiét bi RLAN chi khi
thwc hién DFS.

1.5.33. Hé théng ang-ten thdng minh (smart antenna systems)

Thiét bi két hop nhiéu ang-ten phat, thu cé kha nang x li tin hiéu dé nang cao théng
lwong hodc ti wu hoa kha nang thu, phat vé tuyén.

1.5.34. Thiét bi vé tuyén déc lap (stand-alone radio equipment)

Thiét bj dwoc s dung trong mang v6 tuyén co kha nang hoat dong doc 1ap.
1.5.35. Bang thanh phan (Sub-band)

M6t phan ctia bang RLAN 5 GHz.

12
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1.5.36. Bang thong chiém dung tong cdng (total occupied bandwidth)

Tong clia cac bang théng danh dinh trong trwdng hop thiét bi hoat déng dong thoi
trén cac kénh lién ké hoac khong lién ke.
1.5.37. Chuoi phat (transmit chain)

Phan bao gébm mach phat va ang-ten twong tng.
1.5.38. TPC (Transmit Power Control)

KT thuat cho phép cong suét dau ra may phat vo tuyén duoc diéu khién dé giam
nhiéu cho cac hé thong khac.
1.5.39. Kénh khéng kha dung (unavailability channel)

Kénh khéng thé str dung b&i thiét bi RLAN trong mét khoang thdi gian nhét dinh (goi
la chu ki bd chiém dung k&nh (Non Occupancy Period- NOP)) khi phat hién tin hiéu
radar trén kénh do.

1.5.40. Kénh khdéng dwoc str dung (unusable channel)

Kénh dwoc khai bao khéng thé sir dung trong danh muc kénh do cé tin hiéu radar
duwoc phat hién trén do.

1.5.41. Kénh dwoc str dung (usable channel)

Kénh nam trong danh muc kénh da khai bao c6 kha nang s dung bdi thiét bj RLAN.
1.6. Ki hiéu

A Coéng suét do dwoc & dau ra

D Mat do cdng suat do dwoc

dBm Ti & (theo dB) so v&i 1 milliwatt cdng suéat
dBW Ti & (theo dB) so v&i 1 watt cédng suat

E Cudng do truong

Eo Cudng do truéng tham chiéu

fe Tan s séng mang

G D6 tang ich cua ang-ten

GHz Gigahertz

Hz Hertz

kHz kiloHertz

L Th&i khoang cum radar

MHz Megahertz

ms millisecond

mwW milliwatt

n S6 lvong kénh

p BO dém chu ki wu tién

Py EIRP dworc tinh tai mirc cong suat I&n nhat
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PL
Pburst
PD
Pq
q

R
Reh
Ro
So
To
T
T2
T3
W
X

Y

EIRP dwoc tinh tai m&rc cdng suat nhd nhat
Coéng suét trung binh trén toan béd cum phat
Mat do coéng suat duoc tinh

Xac suét phat hién

Bd dém lién quan thi tuc dw phong

Khoang cach

Sé lwong chubi thu dang hoat déng
Khoéng cach tham chiéu

Céng suét tin hiéu

Méc thoi gian

Méc thoi gian

Méc thoi gian

Méc thoi gian

D6 rong xung radar

Chu ki quan sat

Tang ich do dinh hwéng bup song

1.7. Chir viét tat

AC
ACK
AWGN
BIT
BW
CCA
COoT
Cw
DC
DFS
e.i.r.p.
e.r.p.
ED
FAR
FBE
IEEE

LBE

Alternating Current
ACKnowledgement

Additive White Gaussian Noise

Burst Interval Time

BandWidth

Clear Channel Assessment

Channel Occupancy Time

Contention Window

Direct Current

Dynamic Frequency Selection
equivalent isotropically radiated power
effective radiated power

Energy Detect

Fully Anechoic Room

Frame Based Equipment

Institute of Electrical and Electronic Engineers
Intermediate Frequency

Load Based Equipment
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LBT
LPDA
MIMO
OATS
OFDM
PER
PHY
PPB
ppm
PPS
PRF
RBW
RF
RLAN
RMS
SAR
TL
TPC
TX
UDP
uuT
VBW
VSWR
WAS

Listen Before Talk
Logarithmic Periodic Dipole Antenna
Multiple Input, Multiple Output
Open Area Test Site
Orthogonal Frequency Division Multiplexing
Packet Error Rate

Physical Layer

Pulses Per Burst

parts per million

Pulses Per Second

Pulse Repetition Frequency
Resolution BandWidth

Radio Frequency

Radio Local Area Network
Root Mean Square

Semi Anechoic Room
Threshold Level

Transmit Power Control
Transmitter

User Datagram Protocol

Unit Under Test

Video BandWidth

Voltage Standing Wave Ratio
Wireless Access Systems

2. QUIPINH KY THUAT

2.1. Tan sé trung tam danh dinh

2.1.1.

Dinh nghia

QCVN 65:2021/BTTTT

Tan sé trung tm danh dinh ta tAn sb trung tdm clia kénh hoat dong.

Thiét bi RLAN thwdng hoat dong trén mot hodc moét sb tan sb cb dinh. Thiét bi dwoc
phép thay dbi tan sb hoat ddng danh dinh trong trwrng hop phat hién c6 nhiéu hoac
dé tranh nhiéu dén cac thiét bi khac va dap ng yéu cau cta qui hoach tan sé.
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2.1.2. Giéihan

Tan s6 trung tdm danh dinh dwoc phép chénh I&ch khéng qua 200 kHz so véi gid tri
xac dinh trong biéu thirc duwéi day:

5160 + (g x 20) MHz (1)

trong d6, g 1a s nguyénthéaman 0<g<9hodc16<g<27,0<p<4

Nha san xuét thiét bi phai khai bao trong trwérng hop st dung tan sbé trung tdm danh
dinh khac v&i cac gia tri xac dinh trong biéu thirc (1).

Tan sb trung tdm khi thiét bi hoat ddng khéng dwoc thay dbi qua 20 ppm so véi tan
sb trung tam danh dinh.

2.1.3. Do kiém

St dung phwong phap do nhw qui dinh trong muc 3.2.2.

2.2. Bang théng kénh danh dinh va Bang théng kénh chiém dung

2.2.1. Dinh nghia

Bang thong kénh danh dinh: dai tan sb rong nhat dwoc gan cho cho mét kénh doc
lap, bao gébm ca bang théng béo vé.

Bang théng kénh chiém dung: bang théng tap trung 99% céng suét tin hiéu.

Khi thiét bj phat trén nhiéu kénh Ian can, tin hiéu phat cé thé coi nhw tr mot kénh véi
b&ng théng kénh danh dinh bang n 14n bang théng kénh danh dinh riéng biét véi n 1a
sb kénh lan can lién tiép.

Khi thiét bi phat trén nhiéu k&nh khong 1an can, mdi k&énh dwoc s dung sé dwoc yéu
cau tuan tha qui dinh.

2.2.2. Giéi han

Bang théng kénh danh dinh dbi véi mét kénh hoat dong déc lap bang 20 MHz.

Ngoai ra, thiét bj co thé st dung bang thdng ké&nh danh dinh ti thiéu bang 5 MHz
néu van dap rng dwoc yéu cau vé tan sb trung tam danh dinh trong muc 2.1.

Bang thédng kénh chiém dung phai ndm trong khoang tir 80% dén 100% bang théng
kénh danh dinh.

Truwong hop c6 sir dung hé thdng ang-ten théng minh véi nhiéu &ng-ten phat, bang
thédng kénh danh dinh va bang théng kénh chiém dung trén mdi nhanh phat phai dap
(ng cac yéu cau noi trén.

Bang théng kénh chiém dung cé thé thay dbi theo thdi gian hodc tai tin.

Trong khoang thi gian chiém dung kénh (Channel Occupancy Time - COT), thiét bj
c6 thé s dung bang théng kénh chiém dung tam théi nhd hon 80% bang théng kénh
danh dinh nhwng khéng dwoc nhé hon 2 MHz.
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2.2.3. Po kiém

S& dung phwong phap do nhw qui dinh trong muc 3.2.3.

2.3. Céng suat ra, TPC va mat d6 cong suat
2.3.1. Dinh nghia

Cong suét ra: gia tri trung binh cla céng suat birc xa dang huéng twong duong
(e.i.r.p) trong mét cum phat.

TPC: co ché duoc thiét bi RLAN sir dung d& ddm bao dd triét tiéu it nhat 3 dB tw
tbng cdng suat gay ra bdi sb lwong I1&n céac thiét bi hoat ddong. Thiét bi RLAN phai cé
kha nang diéu khién TPC xudng it nhat 6 dB duéi mirc e.i.r.p. trung binh cho trong
Gi&i han

Céc gi¢i han dwdi day ap dung trén toan bd hé théng trong moi ciu hinh, cé tinh dén
tang ich ang-ten tich hgp hoac danh riéng ciing nhw tang ich do s&r dung ang-ten
thédng minh. Trong trwdng hop thiét bi s& dung nhiéu kénh lién tiép hoac tach roi bén
trong bang thanh phan, céng suét ra trén bang thanh dwoc xac dinh bang téng cong
suét trén cac kénh va khéng dwoc I&n hon mirc gi¢i han. Trwong hop thiét bi hoat
déng trén cac kénh khéng thudc bang thanh phan, céng suét ra trén mdi bang thanh
phan bang tdng coéng suét ra cta cac kénh thudc bang doé va khéng dwoc 16n hon
murc gidi han.

Trong dai tan tr 5 150 MHz dén 5 250 MHz, thiét bi khdng béat budc st dung TPC.

Véi thiét bi str dung TPC, cdng suét ra va mat dd céng suat khi hoat déng & murc
coéng suét cao nhat (PH) ctia dai TPC khéng vuwot qua mire qui dinh trong Bang 2.

Néu thiét bi khéng s dung TPC, mrc gidi han cling dwoc qui dinh trong Bang 2.

Vi thiét bi sir dung TPC, cdng suét ra trong qua trinh phat cum khi hoat déng & murc
coéng suat nhé nhéat (PL) khéng duwoc vt qua mire qui dinh trong Bang 3.

Mtrc gi¢i han trong Bang 3 khéng dwoc ap dung vaéi thiét bi khéng st dung TPC.

Bang 2. Mat d6 céng suat: mat do e.i.r.p. trung binh trong cum phat.
2.3.2. Gi&i han

Céc gi¢i han dwai day ap dung trén toan bd hé théng trong moi ciu hinh, cé tinh dén
tang ich ang-ten tich hgp hoac danh riéng ciing nhw tang ich do s&r dung ang-ten
thdng minh. Trong trwdng hop thiét bi st dung nhiéu kénh lién tiép hodc tach roi bén
trong bang thanh phan, céng suét ra trén bang thanh dwoc xac dinh bang téng céng
suét trén cac kénh va khéng dwoc I&n hon mirc gidi han. Trwong hop thiét bi hoat
dong trén cac kénh khong thudc bang thanh phan, cong suét ra trén méi bang thanh
phan bang tdng coéng suét ra cta cac kénh thudc bang doé va khéng dwoc 1&6n hon
murc gidi han.

Trong dai tan tir 5 150 MHz dén 5 250 MHz, thiét bi khéng bat budc str dung TPC.
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V&i thiét bi s dung TPC, cdng suét ra va mat dé cong suét khi hoat déng & murc
coéng suat cao nhat (Py) ctia dai TPC khéng vwot qua mare qui dinh trong Bang 2.

Néu thiét bi khéng str dung TPC, mirc gi¢i han ciing dwoc qui dinh trong Bang 2.

Vi thiét b st dung TPC, cbng suatra trong qua trinh phat cum khi hoat dong & muirc
coéng suat nhé nhét (P.) khéng dwoc vt qua mire qui dinh trong Bang 3.

MUrc gi&i han trong Bang 3 khéng dwoc ap dung véi thiét bj khéng str dung TPC.
Bang 2 - Gi&i han e.i.r.p. trung binh dé xac dinh cong suat ra va mat dé céng

suat tai mirc cong suat Ion nhat (Py)

Dai tan (MHz) Gi&i han e.i.r.p. trung binh Gi®i han mat do e.i.r.p. trung
tai Py, (dBm) binh (dBm/MHz)
C6 TPC Khéng TPC C6 TPC Khéng TPC
5150 dén 5 350 23 20/23 (ghi chu 10 7/10 (ghi chu
1) 2)
5470 dén 5850 | 30 (ghicha | 27 (ghicha 3) | 17 (ghicha 3) | 14 (ghicha 3)
3)

Ghi chu 1: gi¢i han ap dung bang 20 dBm, trir trwedng hop phat véi bang théng danh dinh
nam hoan toan trong dai tan tlr 5 150 MHz dén 5 250 Mhz c6 gi6¢i han ap dung bang 23
dBm

Ghi chu 2: gi¢i han ap dung bang 7 dBm/MHz, trir trwdng hop phat véi bang théng danh
dinh ndm hoan toan trong dai tan tr 5 150 MHz dén 5 250 Mhz c6 gi6i han &p dung béng
10 dBm/MHz

Ghi cha 3: thiét bj t& khéng c6 tinh nang phat hién nhiéu radar phai tuan tha trong dai tan tiy
5 250 MHz dén 5 350 MHz

Bang 3 - Gi&i han e.i.r.p. trung binh dé xac dinh céng suat ra tai mrc céng suat
nhé nhat (P.)

Dai tan Gi&i han e.i.r.p. trung binh tai P,
(dBm)
5 150 dén 5 350 17
5 470 dén 5 850 24 (ghi ch)
Ghi chu: thiét bi Slave khéng co tinh ndng phat hién nhiéu radar phai tuan tha trong
dai tan tir 5 250 MHz dén 5 350 MHz

2.3.3. Do kiém

St dung phwong phap do nhw qui dinh trong muc 3.2.4.

2.4. Phat xa phat khéng mong muén

2.4.1. Phat xa khéng mong muén ngoai bang RLAN 5 GHz

2.4.1.1. Dinh nghia
Phat xa phat khéng mong mudn ngoai bang RLAN 5 GHz la cac phat xa nam ngoai
bang RLAN 5 GHz dwgc dinh nghia trong muc 1.5.1.
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2.4.1.2. Gi&ihan
Mtrc phat xa khéng mong mudn ngoai bang RLAN 5 GHz khéng dwoc vwot qua mirc
qui dinh trong Bang 4.
Trong trwdng hop thiét bi c6 céng ndi &ng-ten, cac mirc gidi han trén dwoc ap dung
déi voi phat xa tai cbng ang-ten.
DPéi v&i cbng vé hoac thiét bi sl dung ang-ten tich hop khéng cé cdng ndi ang-ten,
murc gi¢i han ap dung dbi v&i gia tri e.r.p. tai tin sb dén 1 GHz va e.i.r.p. tai tan sb
l&n hon 1 GHz.

Bang 4 - Gi#i han phat xa phat khéng mong muén ngoai bing RLAN 5 GHz

Dai tan Céng suat I&n nhat Bang théng
30 MHz dén 47 MHz -36 dBm 100 kHz
47 MHz dén 74 MHz -54 dBm 100 kHz
74 MHz dén 87,5 MHz -36 dBm 100 kHz
87,5 MHz dén 118 MHz -54 dBm 100 kHz
118 MHz dén 174 MHz -36 dBm 100 kHz
174 MHz dén 230 MHz -54 dBm 100 kHz
230 MHz dén 470 MHz -36 dBm 100 kHz
470 MHz dén 862 MHz -54 dBm 100 kHz
862 MHz dén 1 GHz -36 dBm 100 kHz
1 GHz dén 5,15 GHz -30 dBm 1 MHz
5,35 GHz dén 5,47 GHz -30 dBm 1 MHz
5,850 GHz dén 26 GHz -30 dBm 1 MHz

2.4.1.3. Do kiém

St dung phuwong phap do nhw qui dinh trong muc 3.2.5.

2.4.2. Phat xa phat khéng mong muon trong bang RLAN 5 GHz

2.4.2.1. Dinh nghia

Phat xa phat khéng mong mudn trong bang RLAN 5 GHz dinh nghia trong muc 1.5.1.
2.4.2.2. Gi&i han

Mat do cdng suat (xac dinh trén bang théng 1 MHz) cla phat xa phat khéng mong
muon trong bang RLAN 5 GHz khéng dugc Ién hon -30 dBm/MHz va mirc gi¢i han
xac dinh b&i mat na phd trong Hinh 1. Cac gidi han trong Hinh 1 l1a md&c so sanh
twong (ng véi mat dd cong suét Ién nhét cla thiét bji RLAN trén bang théng 1 MHz.

Mat na phd trong Hinh 1 chi 4p dung dbi véi bang hoat dong cla thiét bj. Bén ngoai
b&ng hoat ddng cla thiét bi, gi¢i han dwoc xac dinh nhw trong muc 2.4.1.
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Trong trwdng hop s dung hé théng dng-ten thédng minh cé nhiéu dwéng phat, phat

xa phat trén mdi chubi phat phai théa man gidi han xac dinh tlr Hinh 1.

V&i thiét bi phat dong thoi trén cac kénh lan can, cac gidi han trén duwoc ap dung

nhw voi thiét bi phat trén mét kénh téng véi bang théng bang n 1an bang théng danh

dinh clia méi kénh, trong d6 n 1a sb kénh 1an can dworc thiét bj sir dung déng thoi.

Vi thiét bi phat ddng thoi trén cac kénh khéng lién tiép nhau, viéc ap dung gi¢i han

dwoc thwe hién nhw sau:

— Phat xa phat khéng mong muén ctia méi k&nh khéng dwoc vot qua mat na phd
trong Hinh 1;

—  Tai méi tan s, m&rc mat na phd I&n nhat xac dinh tir phat xa cta méi kénh dwoc
thiet bi str dung sé dwoc coi la mire gidi han trong mat na pho twong ng voi tan

so do.
Relative Level (dB)

A

0 dB = Reference Level '

-20dB

-28dB

4248 -40 dB
47 dB '

A

7 /4 ) . 7/ 7
108N 9xN  -15xN N /R 0 /\N 15xN  9xN 108xN

055xN -05xN  05xN  055xN Frequency offset (MHz)
N = Nominal Channel Bandwidth [MHz]

Hinh 1 - Mat na phé phat

2.4.2.3. Do kiém
St dung phwong phap do nhw qui dinh trong muc 3.2.6.

2.5. Phat xa gia may thu
2.5.1. Dinh nghia

Phat xa gid may thu 1a cac phat xa trén tan sb béat ki khi thiét bi hoat dong & ché do
thu.
2.5.2. Giéi han

Phat xa gia & may thu khéng dwoc I&n hon mirc gi¢i han xac dinh trong Bang 5.
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Trong trwérng hop thiét bi c6 cong ndi ang-ten, cac mirc gidi han trén dwoc ap dung
dbi voi phat xa tai cbng ang-ten.
Déi v&i cdng vé hodc thiét bi sir dung &ng-ten tich hop khéng c6 céng ndi ang-ten,
mirc gidi han ap dung déi v&i gia tri e.r.p. tai tAn s6 dén 1 GHz va e.i.r.p. tai tAn sb
l&n hon 1 GHz.

Bang 5. Gi¢i han phat xa gia @ may thu

Dai tan Cong suéat I&n nhat Bang théng do
30 MHz dén 1 GHz -57 dBm 100 kHz
1 GHz dén 26 GHz -47 dBm 1 MHz

2.5.3. Po kiém

S dung phuwong phap do nhw qui dinh trong muc 3.2.7.
2.6. Co ché truy nhap thich nghi

Co ché thich nghi 14 co ché dwoc thiét bj sir dung dé tw ddng gi¢i han phat va thuc
hién truy nhap vao kénh van hanh.

Co ché thich nghi dwoc str dung dé phat hién tin hiéu phat trén cac thiét bj RLAN
khac dang hoat ddng trong bang va khéng dwoc sir dung thay DFS dé phat hién tin
hiéu radar.

C6 hai loai thiét bi thich nghi:

—  Thiét bi thich nghi theo khung tin (FBE - Frame Based Equipment);
—  Thiét bi thich nghi theo tai (LBE - Load Based Equipment).

2.6.1. Cac yéu cau vai thiet bi FBE

2.6.1.1. Gidi thiéu

Céc thiét bj FBE sé thwc hién co ché truy nhap theo phwong thirc LBT (Listen Before
Talk) d& phat hién tin hiéu t thiét bi RLAN khac dang phat trén k&nh van hanh nhét
dinh..

Thiét bi FBE sap xép viéc thu, phat mét cach dinh ki v&i chu ki dwoc xac dinh bang
tham sé Fixed Frame Period. Mdi khe th&i gian quan sat (muc 1.5.25) duwgc s dung
sé€ c6 thoi khoang khéng it hon 9 ps.

Thiét bi kh&i tao mdt chudi gdm mét hodc nhiéu tin hiéu phat dwoc goi 1a thiét bi khéi
tao. Nguorc lai, thiét bi goi la thiét bi dap ng.

Thiét bi FBE c¢6 thé thudc dang thiét bi khéi tao, thiét bi dap trng hodc ca hai dang
nay. Co ché truy nhap dbi véi LBE dang thiét bi kh&i tao phai tuan theo qui dinh
trong muc 2.6.1.2. Co ché truy nhap dbi véi LBE dang thiét bj dap ng phai tuan
theo qui dinh trong muc 2.6.1.3.
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Néu co kha nang phat ddng thoi trén cac kénh van hanh lan can hodc riéng biét, FBE
dwoc phép st dung t& hop/nhém kénh van hanh 20 MHz bat ki ndm trong danh sach
tan s6 trung tdm danh dinh (muc 2.1) néu thda man yéu cau vé truy nhap kénh dbi
véi thiét bi khéi tao qui dinh trong muc 2.6.1.2 trén tirng kénh van hanh 20 MHz.
2.6.1.2. Co ché truy nhap cua thiét bj khé&i tao

Thiét bj LBE dang thiét bi kh&i tao thwc hién truy nhap kénh dap trng cac yéu ciu
duéi day:

1) Nha san xuét phai khai bao cac khoang thdi gian Fixed Frame Period dwoc hé tro
va cac khoang thoi gian nay phai nam trong khoang ttr 1 pus dén 10 ps. Tin hiéu chi
duwoc phat tai thoi diém bat dau chu ki Fixed Frame Period nhw trong Hinh 2. Thiét bj
c6 thé thay dbi Fixed Frame Period nhwng tan suét thay dbi téi da chi 1 1an trong méi
khoang thoi gian 200 ps.

2) Ngay truéc khi bat dau phat trén kénh van hanh tai thdi diém bat diu cda chu ki
Fixed Frame Period, thiét bi LBE sé& thwc hién kiém tra CCA (Clear Channel
Assessment) trong mét khe thdi gian quan sat. Kénh van hanh sé dwoc xem la da st
dung néu mc nang lwong trén dé vot ngwéng ED Threshold Level (TL) nhw trong
yéu cau thr (6) & muc nay. Néu kénh van hanh dwoc xac dinh chwa s dung, thiét bj
LBE c6 thé phat trén dé nhw trén Hinh 2.

Néu phat hién kénh van hanh da s dung, thiét bi s& khéng phat trén kénh dé trong
chu ki Fixed Frame Period ngay tiép theo. Tuy nhién, FBE dwoc phép phéat bao hiéu
diéu khién ngan trén kénh nay néu dap (rng yéu cau qui dinh trong muc 2.6.3.

Néu cé kha ndng phat déng thdi trén cac kénh van hanh, thiét bi dwoc phép phat
trén kénh van hanh bat ki dwoc xac nhan con sach nhe thi tuc kiém tra CCA. Tdng
thdi gian thiét bi FBE dwoc phép phat trén kénh van hanh nhét dinh ma khoéng can
thwe hién lai tha tuc kiém tra CCA goi la thoi gian chiém dung kénh COT (Channel
Occupancy Time). Trong thdi gian d6, thiét bj cé thé phat nhiéu 1an trén kénh van
hanh ma khéng can thwc hién thém tha tuc kiém tra CCA néu khoang thdi gian nghi
gitra hai 1an phat lién tiép khéng vuot qua 16 ps. Néu dy kién bat diu phat sau lan
trwdc Ién hon 16 ps, thiét bi phai thwe hién xac nhan kénh con sach qua thi tuc kiém
tra CCA ma&i ngay trede khi dwoc phat. Tat ca cac khoang thdi gian ngirng phat déu
bao ham trong COT.

3) Thiét bi FBE dang thiét bi kh&i tao dwoc phép cap xac thwec cho mot hodc mét sb
céac thiét bi dap (rng lién quan trong khoang th&i gian chiém dung kénh. Thiét bi dap
trng thu duwoc xac thwe sé phai tuan tha cac tha tuc qui dinh trong muc 2.6.1.3.

4) Khoang thoi gian chiém dung kénh COT sé& khéng duoc Ién hon 95% chu ki Fixed
Frame Period. Khoang thdi gian tiép theo khi hét chiém dung kénh dwoc goi la
khoang thoi gian cho (Idle Time). Khoang thdi gian chd khéng dwoc nhé hon 5%
cua COT va khéng nhé hon 100 ps.
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5) Khi nhan dwoc géi tin dw dinh, thiét bi c6 thé bé qua CCA dé ngay lap tirc xi i
phéat cac khung tin quan Ii va diéu khién nhw ACK. Téng thdi gian thiét bi thwc hién
x |i phat lien tiép ma khoéng thwc hién CCA méi khéng dwoc vuot qua gia tri
Maximum Channel Occupancy Time nhw qui dinh trong diém (4) & muc nay. Dé phat
multi-cast (da hwdng), cac thong tin ACK twong tng v&i cung goéi dir liéu clia cac
thiét bi khac dwoc phép phat lién tiép.

6) Mirc ngwdng ED Threshold Level (TL) tai dau vao may thu duwoc xac dinh theo
cong suat phat Ion nhat theo biéu thirc sau (gid thiét &ng-ten thu dédng hwéng va
cong suat dwoc st dung |4 e.i.r.p theo dBm):

-75 dBm/MHz, néu Py < 13 dBm;
-85 dBm/MHz + (23 dBm - Py) néu 13 dBm < Py < 23 dBm;
-85 dBm/MHz, néu Py 23 dBm.

ccA CC4 ccA
UuT o\ ;
cc4 | |

] 1 :

I 1\ ’ 1

1 1 1
UuT

Transmission

5

e >
Channel Occupancy ' Idle Channel Occupancy Idle
Time Period Time Period
- .l -
T~ Fad
Fixed Frame Period Fixed Frame Period

Hinh 2 - CAu tric trong chu ki Fixed Frame Period

2.6.1.3. Co ché truy nhap cua thiét bi dap rng

DPiém 3) trong muc 2.6.1.2 da qui dinh tha tuc thiét bi khéi tao cip quyén cho thiét bi
dap (rng dé phat trén kénh van hanh trong khoang thdi gian Fixed Frame Period hién
tai. Thiét bi dap (rng nhan dwoc quyén phat sé phai dap rng cac tha tuc twr diém 1)
dén 3) trong muc nay.

1) Thiét bj dap wng dwoc cdp quyén phat tir mot thiét bi khéi tao co thé phat trén
kénh van hanh nhuv sau:

a) Thiét bi dap (rng cé thé phat ma khéng can thuc hién tha tuc gidm sat Clear
Channel Assessment (CCA) néu thoi diém phat cach khéng qua 16 ps so voi thoi
diém phat trwdc d6 cha thiét bj khéi tao cap quyén.
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b) Thiét bi dap rng khéng phat trong khoang 16 s ké tir thi diém phat trwéc doé cla
thiét bi kh&i tao cip quyén phai thuc hién thi tuc kiém tra kénh CCA trén kénh van
hanh trwéc khi phat. Tha tuc CCA phai thwe hién trong khe thdi gian giam sat khéng
qua 25 ps ké tir thdi diém phat trwdre dé cla thiét bi khéi tao.

Néu tin hiéu phat hién khi giam sat Ilén hon mirc ED Threshold Level (TL) trong diém
6) & muc 2.6.1.2, thiét bi dap ng phai x( li theo bwdc 3) trong muc nay. Nguoc lai,
thiét bi dap ing xt li theo bwdc 2) clia muc nay.

2) Thiét bj dap &ng c6 thé phat trén kénh van hanh trong khoang th&i gian Channel
Occupancy Time con lai ctia chu ki Fixed Frame Period hién tai. Thiét bi Responding
Devie c6 thé phat nhiéu 1an trén kénh van hanh néu khodng cach gitra cac lan phat
lién tiép khéng vwot qua 16 ps. Khi hoan thanh phat, thiét bi dap ng sé thuwc hién
theo thd tuc & buéc 3).

b) Thiét bj dap trng khdng phat trong khodng 16 ps ké tr thi diém phat trwdrc dé cla
thiét bi kh&i tao cip quyén phai thuc hién thi tuc kiém tra kénh CCA trén kénh van
hanh trudc khi phat.

3) Thiét bj dap tng bi mat quyén phat.

2.6.2. Cac yéu cau veoi thiét bj LBE

2.6.2.1. Gié&ithiéu

Thiét bi LBE sé& thwc hién co ché truy nhap kénh theo kiéu Listen Before Talk (LBT)
dé phat hién da co6 tin hiéu RLAN phat trén kénh van hanh.

2.6.2.2. Phan loai thich nghi

Thiét bi kh&i tao mdt chudi gdm mét hodc nhiéu tin hiéu phat dwoc goi 1a thiét bj khdi
tao. Nguorc lai, thiét bi goi la thiét bj dap rng.

Thiét bi LBE c6 thé thudc dang thiét bi khéi tao, thiét bi dap rng hodc ca hai dang
nay.

Co ché truy nhap dbi véi LBE dang thiét bi kh&i tao phai tuan theo qui dinh trong
muc 2.6.2.6. Co ché truy nhap déi véi LBE dang thiét bj dap tng phai tuan theo qui
dinh trong muc 2.6.2.7.

Thiét bi LBE phat trén cac khoang thoi gian chiém dung COT (Channel Occupancy
Time). M6i COT bao gém it nhat mét khoang thoi gian phat cla thiét bi khéi tao va
c6 thé ca cac khoang thdi gian phat ctia cac thiét bi dap ing twong &ng.

Thiét bj diéu khién (khdng phai DFS) cac tham sd hoat dong ctia mot hodc mot sb
thiét bi khac goi la Supervising Device. Ngwoc lai, cac thiét bi chiu sw diéu khién cla
Supervising Device goi la Supervised Device.

2.6.2.3. St dung da kénh

Néu c6 kha nang phat déng thdi trén cac kénh van hanh Ian can hoéc riéng biét, LBE
phai dap (rng tuy chon duwéi day:
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- LBE dwoc phép st dung t6 hop/nhdm kénh van hanh 20 MHz bét ki nam trong
danh sach tan sé trung tdm danh dinh (muc 2.1) néu thda man yéu cau vé truy
nhap kénh dbi v&i thiét bi khéi tao qui dinh trong muc 2.6.2.6 trén tirng kénh van
hanh 20 MHz;

— LBE s dung t6 hop/nhém kénh 20 MHz nam trong kénh lién két 40 MHz, 80
MHz hodc 160 MHz c6 thé phat trén kénh van hanh 20 MHz b4t ki néu thda man
yéu cau vé truy nhap kénh dbi véi thiét bi khéi tao qui dinh trong muc 2.6.2.6 trén
mot trong cac kénh van hanh 20 MHz (goi la kénh van hanh chinh) va thyc hién
kiém tra CCA trong it nhat 25 ps dé xac dinh khéng ¢ tin hiéu khac cé mirc Ion
hon ED Threshold Level (TL) (xem muc 2.6.2.5) trén kénh van hanh dinh st
dung khac.

Kénh lién két 40 MHz, 80 MHz va 160 MH z duoc sép xép nhu trong Hinh 3.

5150 MHz
5170 MHz
5250 MHz
5 330 MHz
5 350 MHz
5470 MHz
5490 MHz
5690 MHz
5710 MHz
5725 MHz

20 MHz channels

40 MHz channels

80 MHz channels

160 MHz channels

| - |
Hinh 3 - Sap xép kénh 40 MHz, 80 MHz, 160 MHz

Viéc lya chon kénh van hanh chinh duwgc thywe hién theo mét trong hai cach sau:

— Lwa chon voi xac suat déu nhau mdi khi ctra s6 canh tranh CW (Contention
Window) twong (rng véi mot lan phat cda kénh van hanh chinh dang s dung
dwoc dat & mirc nhd nhat CWin. Clra sO CW sé dugrc gile nguyén cho tirng 16p
wu tién (xem muc 2.6.2.4) trong mét kénh 20 MHz thanh phan cla kénh lién két
40 MHz, 80 MHz hoac 160 MHz;

— Lwa chon ngau nhién va khéng thay déi qua mét 1an trong 1 giay.

Kénh lién két 40 MHz, 80 MH, 160 MH chira nhém kénh van hanh 20 MHz sé& khéng

duoc thay dbi qua mét lan trong 1 giay.

2.6.2.4. Cacléop wu tién

Bang 7, Bang 8 chira 4 tap tham sb truy nhap kénh twong &ng cho cac thiét bj

Supervising va Supervised, tao ra cac I&p wu tién va tham sé Channel Occupancy

Time I&n nhat. Cac tham sé trén dwoc thiét bi khéi tao s dung trong co ché truy

nhap kénh (muc 2.6.2.6) dé truy nhap kénh van hanh.

Néu Channel Occupancy chtra it nhat 2 doan phat, cac doan phat phai dwoc phan

tach b&i khodng phan cach nhat dinh. Channel Occupancy Time dugc xac dinh bang

tbng tat ca thoi khodng phat va cac khoang phan cach khéng qua 25 us nam trong

Channel Occupancy. Gia tri Channel Occupancy Time khéng dugc vuwot qua gia tri
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I&n nhéat dwoc qui dinh trong Bang 7 va Bang 8. Khoadng céach gitra thoi diém phat
cudi cudi cung dén thoi diém phat dau tién trong mdét Channel Occupancy khéng
dwoc veot qua 20 ms.

Thiét bi khéi tao c6 thé phat trén cac Iop wu tién khac nhau. Khi d6 co ché truy nhap
kénh st dung déng thei cac Channel Occupancy Engine twong (rng véi méi 16p wu
tién khac nhau qui dinh trong muc 2.6.2.6

Bang 7 - Théng sé truy nhap kénh cac I&p wu tién khac nhau (thiét bi khéi tao)

Lép Po CWhiin CWmax Channel Occupancy
Time (COT) I&n nhat
4 1 3 7 2ms
3 1 7 15 4 ms
2 3 15 63 6 ms (Ghi chu 1, 2)
1 7 15 1023 6 ms (Ghi chu 1)

Ghi cht 1: Gia tri COT Ién nhat bang 6 ms cé thé ting l1én 8 ms bang cach chén
thém cac khoang dirng v&i dé dai nhd nhat 100 ps. Gia tri loén nhat cia COT khéng
tinh cac khoang dirng bang 6 ms.

Ghi chu 2: Gia tri COT I&n nhat bang 6 ms c6 thé tang 1én 10 ms bang cach mé rong
CW I&n CW x 2 + 1 khi Iwva chon sb 1an ngdu nhién q cho cac khoang dw triv truwéc
khoang thoi gian Channel Occupancy cé kha nang I&én hon 6 ms hoac cho khoang
dy trir sau Channel Occupancy I&én hon 6 ms. Viéc s dung dv trir trwdc hay sau
Channel Occupancy phai khong thay dbi trong khoang th&i gian van hanh cla thiét
bi.

Ghi chu 3: Céc gia tri cho Po, CWmin, CWmax l& cac gia tri nhd nhat co thé s dung.

Bang 8 - Théng s6 truy nhap kénh cac I&p wu tién khac nhau (thiét bi ddp rng)

Lép Po CWhiin CWmax Channel Occupancy
Time (COT) I&n nhat
4 2 3 7 2ms
3 2 7 15 4 ms
2 3 15 1023 6 ms (Ghi chu 1)
1 7 15 1023 6 ms (Ghi chu 1)

Ghi chu 1: Gia tri COT Ién nhéat bang 6 ms co thé tang 1én 8 ms bang cach chén
thém cac khoang dirng v&i dd dai nhd nhat 100 ps. Gia tri lon nhat cia COT khéng
tinh cac khoang dirng bang 6 ms.

Ghi chu 2: Céc gia tri cho Py, CWmin, CWiax 18 cac gia tri nhé nhat cé thé s dung.
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2.6.2.5.  Mtrc ngwong phat hién ED Threshold Level
Thiét bi s& coi kénh da bi chiém hitvu khi phat hién c6 tin hiéu phat RLAN v&i mae 1én
hon ED Threshold Level (TL). ED Threshold Level (TL) dwoc xac dinh trén bang
théng kénh danh dinh cla tat ca cac kénh van hanh duoc thiét bj s&v dung.

Gia tri ngwdng ED Threshold Level (TL) phu thudc vao loai thiét bi:

— Tuay chon 1: voi thiét bi hoat ddng & dai tan RLAN 5 GHz tuan thi mét hodc mot
sb trong cac didu 17, 19, 21 trong tiéu chudn IEEE 802.11™-2016, gia tri ED
Threshold Level (TL) khéng phu thudc cdng suét phat Ién nhat cha thiét bi (Pp).
Gia sr dung ang-ten c6 tang ich 0 dBi, gia tri ED Threshold Level (TL) sé duoc
xac dinh bang:

TL = -75 dBm/MHz (2)

— Tuy chon 2: véi thiét bj tuan tha diéu kién trong Tuy chon 1 va it nhat mot ché do
hoat d&ng khac hoac véi thiét bi khéng tuan tha diéu kién trong Tuy chon 1, gia
tri ED Threshold Level (TL) sé& phu thudc v&i cong suét phat Ién nhat cla thiét b
(Py). Gia str dung ang-ten c6 tang ich 0 dBi, gia tri ED Threshold Level (TL) sé
duwoc xac dinh bang:

Py <13 dBm: TL =-75 dBm/MHz (3)
13 dBm < Py <23 dBm: TL = -85 dBm/MHz + (23 dBm - Py)
Py > 23 dBm: TL = -85 dBm/MHz
2.6.2.6. Co ché truy nhap cua thiét bi khéi tao
Trwéc khi phat trén kénh van hanh, thiét bj khéi tao phai kich hoat va van hanh it
nhat mot Channel Access Engine dé thuwc hién tha tuc trong cac bwdc tr 1) dén 8)

dwéi day. Channel Access Engine sir dung cac tham sé theo qui dinh trong Bang 7
va Bang 8.

Khe thi gian Observation Slot dinh nghia trong muc 1.5.25 va dwgc st dung trong
muc nay khéng dwgrc nhé hon 9 ps.

Thiét bj kh&i tao s& st dung tr 1 dén 4 Channel Access Engine khac nhau twong
&ng voi moi I&p wu tién xac dinh trong muc 2.6.2.4.

1) Channel Access Engine dat CW bang CWyin.

2) Channel Access Engine lwa chon ngau nhién theo mat do xac suat phan bb déu
mot sb g trong khodng tir 0 dén CW. Ghi chi 2 trong Bang 7 xac dinh dai giai tri
khac cua q khi thei khodng Channel Occupancy Time trwéc hodc tiép sau I6n
hon gia tri I&n nhat ctia Channel Occupancy Time xac dinh trong Bang 7.

3) Channel Access Engine sé kh&i toa khoang thdi gian wu tién nhw dwoc qui
dinh tr budc 3a) dén budc 3c):

a) Channel Access Engine d&t tham sé p theo I6p wu tién twong ng nhw
trong muc 2.6.2.4

b)  Channel Access Engine dgi trong khodng thoi gian 16 ps
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c)

Channel Access Engine thwc hién thu tuc Clear Channel Accessment
(CCA) trén kénh van hanh trong khe thoi gian Observation Slot.

) Kénh van hanh sé dwoc coi nhw bj chiém dung néu cé tin hiéu phat
trén kénh do6 Idn hon mc giéi han ED Threshold nhw trong muc
2.6.2.5. Khi d6, Channel Access Engine sé khéi tao khoang thoi
gian Prioritization Period theo bwédc 3a) sau khi tin hiéu phat hién
trong kénh nhé hon mirc nguwd'ng ED Threshold;

i)  Trong trwong hop tin hiéu trén kénh van hanh cé mirc nhé hon mdc
nguwdng ED Threshold, p cé thé duwoc gidm xudng véi budc gidm
khéng vuwot qua 1. Néu p bang 0, Channel Access Engine sé& xur li
tiép sang budc 4). Ngwoc lai, Channel Access Engine sé x& li theo
bwéc 3c);

4 Channel Access Engine sé thwc hién tha tuc dw trir Backoff Procedure theo cac
bwdc tir 4a) dén 4d) nhw sau:

a)

b)

d)

Xac dinh Channel Access Engine c6 thda man diéu kién Post Backoff hay
khéng. Néu g < 0 va & trang thai s8n sang phat, Channel Access Engine
sé dat CW bang CWn, va lwa chon sé ngau nhién g theo xac suat phan
bd déu trong dai tr 0 dén CW trudc khi thwe hién buwédc 4b). Ghi cha 2
trong Bang 7 xac dinh dai giai tri khac cia q khi thdi khoang Channel
Occupancy Time truéc hodc tiép sau I&n hon gia tri Ién nhat ctia Channel
Occupancy Time xac dinh trong Bang 7.

Néu q < 1, Channel Access Engine sé& xt li theo buéc 4d). Ngwoc lai,
Channel Access Engine c6 thé gidm q mét gia tri khéong Ién hon 1 va xt i
theo budc 4c¢);

Channel Access Engine thwc hién tha tuc Clear Channel Assessment trén
kénh van hanh trong khe th&i gian Observation Slot don |é nhw sau:

i) Kénh van hanh sé& dwoc coi nhuw bi chiém dung néu cé tin hiéu phat
trén kénh do I&n hon mwc gié¢i han ED Threshold nhw trong muc
2.6.2.5. Khi d6, Channel Access Engine sé tiép tuc thwc hién theo
buéc 3;

i) Trong trwong hop tin hiéu trén kénh van hanh cé mc nhé hon mic
nguwdng ED Threshold, Channel Access Engine sé& x& |i tiép sang
bwéc 4b);

Néu san sang dé phat, Channel Access Engine sé tiép tuc theo budc 5).
Nguwoc lai, Channel Access Engine sé giam gia tri g di 1 va thwc hién xt li
theo bwéc 4c). Lwu y gia tri g cé thé nhd hon 0 va gidm dan khi Channel
Access Engine chwa san sang phat;

5)  Néu chi c6 mét Channel Access Engine cla thiét bi khéi tao x& li & budc nay
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(ghi chu 1), Channel Access Engine d6 sé thwc hién x& |i sang buéc 6). Néu cd
nhiéu hon 1 Channel Access Engine cla thiét bi kh&i tao & bwdc nay (ghi chu
2), Channel Access Engine c6 m&c wu tién cao nhat sé thwjch ién x& |i sang
bwéc 6) va cac CAE con lai sé xtr |i sang budc 8).

Ghi cha 1: Trwdng hop thiét bi khdng cé xung doét ndi bo;
Ghi chu 2: Trwong hop thiét bi cé xung dét ndi bo;

Channel Access Engine cé thé bat dau phat véi mirc wu tién twong rng hoac
cao hon trén mot hodc nhiéu kénh van hanh. Néu phat trén nhiéu kénh van
hanh, thiét bj kh&i tao phai dap &ng tat ca cac yéu cau trong muc 2.6.2.3:

a)  CAE co6 thé phat nhiéu lAn ma khong thyc hién tha tuc CCA trén kénh van
hanh néu khoang céach gitra cac lan phat khéng vuwot qua 16 us. Ngwoc
lai, néu khodng cach giira cac 1an phat vwot qua 16 ps va khéng quéa 25
us, thiét bi kh&i tao co thé tiép tuc phat néu khéng phat hién tin hiéu I1&n
hon mic nguwdng ED Threshold trén kénh van hanh trong khe thoi gian
Observation Slot;

b)  CAE cé thé cAp quyén phat trén kénh van hanh hién tai cho mét hodc mét
sb thiét bi dap tng. Néu duoc thiét bi khdi tao cp quyén phat, thiét bi
dap rng phai thyc hién theo cac tha tuc qui dinh trong muc 2.6.2.7;

c)  Thiét bi khéi tao cé thé phat ddng thoi véi cac mdre wu tién nhdé hon mic
wu tién dang dwoc CAE st dung néu khoang thoi gian phat khéng vuot
ra ngoai thoi gian can thiét d& CAE phat véi mire wu tién xac dinh:;

Khi két thic Channel Occupancy va c6 xac nhan da hoan thanh it nhat mét 1an
phat tai thoi diém bat ddu Channel Occupancy, thiét bi khéi tao sé x( li theo
buéc 1). Nguwoec lai, thiét bi khéi tao x( li theo buéc 8);

Thiét bj Intitiating Device c6 thé phat lai. Néu thiét bi khéng phat lai, CAE sé& bd
qua tat ca cac goi div liéu trong thdi khodng Channel Occupancy va thyc hién
xt |i theo bwdc 1). Ngwoc lai, CAE sé dat CW bang (CW +1) x m -1 v&i m = 2.
Néu gia tri CW sau khi thiét |ap 1&n hon gia tri CWpna, CAE sé& dat CW bang
CWmax. CAE sé xtr li theo buwoc 2).

Theo cac qui dinh trong muc 2.6.2.4, thiét bj kh&i tao phai hoat dong véi cac CAE
riéng cho twng I&p wu tién.

CW c6 thé 14y gia tri I&n hon mirc CW xac dinh tai cac budc tir 1) dén 8) trong muc

nay.

2.6.2.7. Co ché truy nhap cua thiét bi dap rng

Budc 6b) trong muc 2.6.2.6 xac dinh kha nang thiét bj kh&i tao cho phép mét hoac
mot sb thiét bi dap rng phat trén ké&nh van hanh hién tai. Khi dwoc cap quyén, thiét
bi dap tng sé thyc hién theo cac buwdc tr 1) dén 3) nhw sau:
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1)  Thiét bi dap rng dwoc cp quyén phat tir thiét bi khi tao cé thé phat trén kénh
van hanh hién tai nhw sau:
a)  Thiét bj dap rng co thé phat ngay ma khéng can thwc hién tha tuc CCA
néu thdi diém phat & cach thoi diém phat cudi cua thiét bi khéi tao twong
ng khéng qua 16 us;

b)  Thiét bi dap (rng khdng phét trong vong 16 us ké tir thoi diém thiét bi khéi
tao twong (rng ngirng phat phai thwc hién tha tuc CCA trén kénh van
hanh trong khe thoi gian Observation Slot nam trong khodng 25 us ngay
trwdc thdi diém dwoc cp quyén phat. Néu phat hién coé tin hiéu trén kénh
van hanh vuot qua mucwes nguéng ED Threshold, thiét bi dap ng sé
thwe hién x( li sang buédc 3). Nguoc lai, thiét bi sé x( li sang buéc 2);

2)  Thiét bj dap rng cd thé phat trén kénh van hanh hién tai trong khoang thoi gian
Channel Occupancy Time con lai. Thiét bi dap (rng c6 thé phat nhiéu 1an trén
kénh van hanh trong khoang th&i gian nay néu khodng cach gitra hai 1an phat
lién tiép khong vwot qua 16 ps. Khi két thuc phat, thiét bi dap (rng sé xt |i sang
buwéc 3;

3) Rt quyén phat cua thiét bi dap ng.

2.6.3. Co ché phat bao hiéu diéu khién ngan trén FBE va LBE

2.6.3.1. Dinh nghia

B&o hiéu diéu khién ngan duoc thiét bj sir dung dé phat cac khung théng tin quan li

va diéu khién ma khéng can giam sat sy ton tai cGa tin hiéu khac trén kénh.

Céc thiét bi FBE va LBE dwoc phép sir dung truyén phat bao hiéu diéu khién ngan

trén kénh van hanh néu viéc truyén phat thodi man cac qui dinh trong muc nay. Cac

thiét bi c6 thé sir dung hodc khéng st dung truyén phat bao hiéu diéu khién ngan.
2.6.3.2. Yéucau

Truyén phéat bao hiéu diéu khién ngan phai tuan tht cac yéu cau sau:

— Trong mdi chu ki quan sat bang 50 ms, s6 lan thiét bi phat bao hiéu diéu khién

ngan khéng dwoc vwot qua 50;

— Tbng thdi gian thiét bi phat bao hiéu diéu khién ngén phai nhé hon 2 500 ps
trong chu ki quan sat.

2.6.3.3. Do kiém
St dung phwong phap do nhw qui dinh trong muc 3.2.8.

2.7. Dac tinh chan may thu
2.7.1. Dinh nghia

DP&c tinh chan may thu la kha nang thiét bj thu dwoc tin hiéu mong mudn trén kénh
van hanh vé&i mae chét lwgng van dam bao khi ¢6 cac tin hiéu khéng mong mudn (tin
hiéu chan) & dau vao tai cac tan sb ngoai dai tAn qui dinh trong Bang 1.
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Chét lvgng dwoc danh gia qua ti 1& 16i khung (Packet Error Rate - PER) v&i mic
ngudng 10%. Trong cac trwdng hop déc biét do muc dich khac, nha san xuét phai
khai bao mirc ngwdng chét lwong riéng dwoc str dung.

Thiét bi phai ddm bdo mirc nguéng chat lwong khi cd cac tin hiéu chan & tan sé xac
dinh khéng nhd hon cac ngudng trong Bang 9.

Bang 9 - Gi#i han tham sé tin hiéu chan may thu

Coéng suat Tan sé tin Céng suat tin hiéu chin, dBm | Loai tin hiéu
trung binh hiéu chan (ghi chu 2) chan
mong muon Master/Slave | Slave khéng
(dBm) c6 khaning | c6 kha ning
phat hién phat hién
radar radar
Pmint 6 5100 -53 -59 Song sin (CW)
Pmint 6 4 900 -47 -53 Song sin (CW)
5000
5975

Ghi chl 1: Ppin 1&8 mire tin hiéu mong muén thap nhat (theo dBm) dé thda man muirc
nguéng chat lwong trong muc 2.7.1 khi khéng ¢6 tin hiéu chan

Ghi cha 2: Cac mirc trong bang twong (rng véi trvdc ang-ten thiét bi dwoc danh gia.
Trong trwdng hop do dan, cac mire trén duwoc ap dung twong (rng vai tin hiéu do tai

gidc ndi ang-ten.

2.7.3. Do kiém

S& dung phwong phap do nhw qui dinh trong muc 3.2.9.

3. PHUONG PHAP PO

3.1. Céc diéu kién do kiém

3.1.1.

Céc diéu kién do binh thwong va téi han

Céc bai do trong quy chudn nay s& dwoc thwc hién trong cac diéu kién do binh

thwdng nhw sau.

— Nhiét do: tv 15°C dén 35°C;
~ Do &m: tv 20% dén 100%;
— Ngudn dién: nguén cung cap theo yéu cau hoat déng cua thiét bi.
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Cac théng sb vé diéu kién do néi trén phai dwoc ghi trong Bao céao két qua do.

Trong trwérng hop yéu cau thiét bi do trong diéu kién t&i han, nha san xuét phai khai
bao diéu kién méi trwéng téi han thiét bj dwoc str dung.
3.1.2. Yéu cau déi dd khéng dam bao do

Do khéng dam bao do clia cac phép do khéng dwoc vwot khdi mirc gidi han trong
Bang 10.

Bang 10 - D6 khéng dam bao do téi da

Tham s6 D6 khéng dam bao téi da
Tan sb +10 ppm
Coéng suat RF dan +1,5 dB
Cong suét RF burc xa +6 dB
Phat xa khéng mong muén dan +3 dB
Phat xa khéng mong mudn birc xa +6 dB
D6 &m +5%
Nhiét do +2°C
Thoi gian +10%

3.1.3. Cac chudi do kiém

Trir cac bai do lién quan dén DFS, cac bai do trong quy chuan nay dugc thwc hién
thdng qua viéc s dung cac chudi truyén dan do thir. Cac chudi nay bao gédm cac goi
dir liéu dwoc phat di déu dan trong khoang th&i gian nhat dinh (vi du: 2 ms). Thoi
gian phat duwoc cd dinh trong chudi do thtr va I&n hon 10% théi gian mbi chu ky.

CAu truc tébng quat cla chudi do kiém dwoc biéu dién trong Hinh 4.

2 i
< ms ><

P »
- =

L 02ms
«

uurT :
Data Packets |

Hinh 4 - Chudi do kiém

3.1.4. Kénh do kiém

Trir trwéng hop riéng sé dwoc qui dinh cu thé, cac kénh dwoc sir dung trong cac
phép do kiém dwoc qui dinh trong Bang 11.
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Khi do thiét bi hd tro' phat déng thoi trén cac kénh lién tiép hoac roi rac, phép do DFS
khéng can phai thyc hién déng thoi trén cac kénh twong (ng duoc siv dung.

Bang 11 - Kénh do kiém

Phép do Muc Kénh do
Dai thap (5150 MHz dén 5 | Dai cao (5 470
350 MHz MHz dén 5
5150 MHJZ - | 5250 MHJz- | 20 MHz

5 250 MHz 5 350 MHz
Tan sb trung tam 2.1 C7 (ghi cha 1) C8 (ghi chu 1)
Bang théong kénh chiém 2.2 C7 C8
dung
Céng suat, mat dd cong 2.3 c1 C2 C3, C4
suat
Phat xa khéng mong muédn 24.1 C7 (ghi chu 1) C8 (ghi chu 1)
may phat ngoai bang RLAN
5 GHz
Phat xa khéng mong muébn 2.4.2 c1 C2 C3,C4
may phat trong bang RLAN
5 GHz
Phat xa khéng mong muébn 2.5 C7 (ghi chu 1) C8 (ghi chu 1)
may thu
Diéu khién cong suat phat 2.3 NA (ghichtd | C2 (ghicha 1) | C3, C4 (ghi
(TPC) 2) cha 1)
Thich nghi 2.6 C9
Dac tinh chan may thu 2.7 C7 C8

Kénh khai b&o thap nhat &ng v&i mbi bang théng kénh danh dinh ndm trong
dai bang. D& do mat dd cong suét, chi can thwc hién phép do véi bang thdng

Kénh khai bao cao nhét (rng vé&i mbi bang théng kénh danh dinh nam trong dai
bang. D& do mat dd céng suét, chi can thwc hién phép do véi bang théng kénh

Mét kénh trong sb cac kénh cla dai bang. Phép do bang théng kénh chiém
dung sé dwoc thwe hién vai mdi gia tri dwoc khai bao dé do

Mot (v&i phép do don kénh) hodc mdt nhém kénh (phép do da kénh) trong s

C1, C3:

kénh danh dinh nhd nhat
C2, C4:

danh dinh nhd nhat
C7, Cs8:
Co:

cac kénh duoc khai bao
Ghi chu 1:

Trwdng hop cé nhiéu hon moét danh sach kénh dwoc khai bao, phép do chi can
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Phép do Muc Kénh do

Dai thap (5 150 MHz dén 5 | Dai cao (5 470
350 MHz MHz dén 5
850 MHz

5150 MHJz - | 5250 MHJz -
5 250 MHz 5 350 MHz

thwe hién véi mot trong sé danh sach kénh

Ghicha 2: Khéng can thuc hién phép do khi bang théng kénh danh dinh ndm hoan toan
trong dai tan 5 150 MHz dén 5 250 MHz

3.1.5. Ang-ten

3.1.5.1. Ang-ten tich hop va ang-ten riéng

Thiét bi c6 thé c6 ang-ten tich hop hodc ang-ten riéng. Ang-ten riéng (dng-ten ngoai)
la &ng-ten nam ngoai thiét bi, khi két hop v&i phan thiét bi phai dap (rng cac yéu cau
lién quan trong qui chuan.

Trong qui chuén, cac thanh phan hé théng &ng-ten bao gém &ng-ten, cap ndi, giac
ndi va cac bd phan chuyén mach. Tang ich ang-ten chwa tinh dén tang ich tao ra béi
céng nghé nang cao chét lwong nhw diéu huwéng, phan tap, ...

Hé théng ang-ten thdng minh c6 thé st dung cac ki thuat diéu hwéng dé nang cao
tang ich. Tang ich nang cao nh¢ cac bién phap nay sé dwoc xac dinh riéng, doc lap
véi tang ich ndi tai cia ang-ten.

M&c du cac phwong phap do trong qui chudn bao gdm ca cac phép do dan, can luu
y t hop thiét bi va &ng-ten phai dap (rng toan bd cac yéu cau lién quan trong qui
chuén.

3.1.5.2. Cac ché doé phat

Ché d6 1: sir dung ang-ten don

Thiét bi s&r dung duy nh4t 1 &ng-ten, bao goém:

—  Thiét bi v&i ang-ten duy nhét;

—  Thiét bi v&i hai ang-ten phan tap nhung chi két ndi duy nhat véi 1 ang-ten tai thoi
diém nhét dinh;

— Hé thdng ang-ten thdng minh c6 nhiéu ang-ten nhung chi s dung ang-ten duy
nhat tai ché do do.

Ché d6 2: sir dung da ang-ten, khéng diéu huwéng

Thiét bi trong ché dd nay c6 sir dung ang-ten théng minh vé&i nhiéu ang-ten phat
ddng thei nhwng khong str dung ki thuat diéu huwéng.

Ché dd 3: str dung da ang-ten va ki thuat diéu hwéng
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Thiét bj trong ché dé nay sir dung ang-ten théng minh v&i nhiéu ang-ten phat déng
thosi, hd tro' ki thuat didu huéng.
Ngoai ting ich clia hé thdng &ng-ten G, can tinh dén tang ich diéu huwéng Y khi thuwe
hién cac phép do.
3.1.6. Phép do dan, phép do birc xa

Trtr trwdng hop qui dinh cu thé, can thue hién phép do dan va phép do birc xa.

Thiét bj st dung ang-ten tich hop phai c6 cac gidc nbi dé thwc hién cac phép do dan.
Truwéng hop khéng cé gidc nbi dé do, nha san xuét thiét bj phai thuc hién diéu chinh
dat thém cac giac ndi do trén thiét bi dwoc do.

3.2. Cac phép do kiém

3.2.1. Khai bao thiét bj

Nha san xuét thiét bi phai khai bao cac théng tin sau d& dwa vao bao cao két qua do.
Cac théng tin nay dwoc sir dung dé thwc hién phép do cling nhw danh gia két qua
do.
— So d6 phan kénh, cac tan sé trung tdm danh dinh va bang théng kénh danh dinh;
— Néu thiét bj LBE hé tro phat da kénh, cac théng tin sau can khai béo:

e Tuy chon (1 hoac 2) dwoc LBE st dung khi phat da kénh;

e Sb kénh I&n nhat dwoc st dung dong thoi;

e Loai kénh sir dung déng thoi: lién tiép hoac roi rac;

e Kha nang st dung kénh & cac dai bang thanh phan khac nhau;

e Sb kénh dwoc str dung dé do khi thiét bi hoat déng & Tuy chon 1.
— Céc ché dd phat khac nhau duoc st dung;
- V6&i mbi ché d6 phat, can khai bao cac théng tin:

e S6 chudi phat;

e Néu cé nhiéu hon mét chudi phat dwoc kich hoat, phan bd céng suét trén

cac chudi kich hoat déu hodc khéng déu;
e Sb chubi thu;
e Kha nang st dung diéu hwéng ang-ten va ting ich diéu huéng téi da Y &
ché do phat;

— Céc thong sb dac trung ctia TPC dwoc thiét bi st dung;
Ghi chu: Thiét bi c6 thé s dung nhiéu dai TPC khac nhau trén cac dng-ten hodc yéu
cau cong suat khac nhau. Nha san xuét c6 thé khai bao thiét bi cé hodc khong st
dung TPC.

— V@i thiét bi str dung TPC, nha san xuét phai khai bao cac théng tin véi tirng dai
TPC nhw sau:
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Mirc cong suat phat nhd nhéat va I&n nhat (e.i.r.p. trong truéng hop st dung
ang-ten tich hop). Néu hd tro phat déng thoi trén cac bang thanh phan khac
nhau, théng tin can khai bao bao gébm céng suét phat nhd nhat va Ién nhét
trén tryng bang thanh phan;

Mirc cong sudt phat khac nhau twong ng véi ché dd hoat dong trong
trwong hop c6 &ng-ten théng minh véi cac ché dd phat khac nhau;

Cac thanh phan ciu thanh clia hé théng ang-ten, tang ich cuc dai G, e.i.r.p.
twong ng (cé tinh dén tang ich diéu huwéng Y néu cd) va mirc ngwdng DFS
Threshold Level;

Dai tan sé hoat dong;

— Vi thiét bi khéng sir dung TPC, nha san xuéat phai khai bao cac théng tin nhw
sau:

Mtrc cong suat phat I6n nhat (e.i.r.p. trong trwéng hop st dung ang-ten tich
hop). Néu hd tro phat déng thdi trén cac bang thanh phan khac nhau, théng
tin can khai bdo bao gébm céng suét phat I&n nhat trén tirng bang thanh
phan;

Mic cong sudt phat khac nhau twong ng véi ché dé hoat déng trong
trwdng hop cé dng-ten théng minh v&i cac ché dd phat khac nhau;

Céc thanh phan cau thanh clia hé théng ang-ten, tang ich cuc dai G, e.i.r.p.
twong ng (cé tinh dén tang ich diéu hwéng Y néu cé) va mirc ngwdng DFS
Threshold Level;

Dai tAn s hoat dong;

— Céc ché dd hoat dong DFS cua thiét bi (Master, Slave v&i kha ndng phat hién
radar hoac khéng cé kha nang phat hién radar);

— Tan sb6 ché do két ndi truc tiép (ad-hoc) néu néu thiét bi cé thé hoat dong & ché
dé nay;

— Dai tdn hoat ddng cua thiét bj;

— MGai trwdng hoat dong (binh thwdng hoac khac nghiét);

—  Phan mém do dwoc UUT s dung;

— Chung loai thiét bi: hoat ddng ddc 1ap, thiét bi két hop hoac thiét bi da vé tuyén;
— Loai thiét bj thich wng: FBE hoac LBE;

— Vi thiét bi FBE, can khai bao cac théng tin sau:

Ché dd van hanh cua FBE: thiét bj khéi tao va/hoac thiét bi dap &ng;
Thoi khodng Fixed Frame Period dworc thiét bi st dung;

— Vi thiét bi LBE, can khai bao cac théng tin sau:

Ché d6 van hanh cia LBE: thiét bi Supervising Device va/hodc Supervised
Device;
Kha nang str dung ghi chu 1 trong Bang 7 hoac ghi chu 1 trong Bang 8;
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e Kha nang s dung ghi cha 2 cta Bang 7 trong trwdng hop LBE 13 thiét bj
Supervising Device;
e Ché do thiét bi khéi tao va/hoac thiét bi dap ing;
e Cac mirc phan I&ép wu tién duwgc st dung;
e Kha nang s dung Tuy chon 1 hoac Tuy chon 2 dé phat hién tin hiéu.
Trwdng hop khéng sir dung cac thu tuc do trong muc 3.2.8.5 va 3.2.8.13:

+ Kha nang LBE tuan tha day dd yéu ciu trong muc 2.6.2.6 va 2.6.2.7;
+ Kha nang LBE tuan tha yéu cau déi véi Channel Occupancy Time (muc
2.6.2.4);

— Yéu ciu dbi voi chat lwong tdi thiéu cua thiét bj trong trwérng hop dac biét (muc
2.7);

— Nang lyc chat lvgng téi da cua thiét bi (vi du: thong lwong lon nhat, ....).
3.2.2. Tanso

3.2.2.1. Diéu kién do kiém

Phép do dwoc thwe hién trong diéu kién thworng hodc diéu kién téi han trong trwdng
hop thiét bi dwoc st dung dac biét.

Kénh do kiém dwoc qui dinh trong muc 3.1.4.

UUT dwoc cu hinh dé& hoat dong tai mrc cong suat ra RF danh dinh trén mot kénh
don.

UUT ¢6 gidc ndi ang-ten va st dung dng-ten riéng ngoai hodc UUT cé ang-ten tich
hop nhung c6 gidc ndi ang-ten tam thdi dwoc do bang phép do dan.

UUT cé ang-ten tich hop nhwng khéng cé gidc ndi ang-ten tam thoi sé do bang phép
do burc xa.

3.2.2.2. Phép do dan

Thiét bi khéng didu ché:

UUT duoc két ndi véi may do tan sb thich hop (may dém tan ho&c phan tich phd) va
hoat dong & ché dd khong diéu ché.

Ghi lai tan s6 do.

Thiét bi c6 diéu ché:

UUT két néi v&i phan tich phd. Trén phan tich phd, dat ché d6 Max Hold, chon tan sb
trung tam trung tan sé UUT.

Ghi lai gia tri dinh ctia dwéng bao cong suét do. Bién d6 do Span trén phan tich phd
dwoc gidm va Maker dwoc di chuyén phia dai tan dwong cho dén khi dat mdc -10
dBc so v&i mirc dinh. Biéu dién tan sb twong rng bang f1.

Dich chuyén Marker sang phi tdn s am cho dén khi dat m&c -10 dBc so v&i mic
dinh. Biéu dién tan sé twong &ng bang 2.
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Tan s6 UUT dwoc xac dinh bang (f1+ f2)/2.

3.2.2.3. Phép do buirc xa

Céu hinh phép do birc xa theo Phu luc B véi phan tich phé dwoc gén véi ang-ten do.
Tha tuc do dwoc qui dinh trong muc 3.2.2.2.

3.2.3. Bang théng kénh chiém dung

3.2.3.1. Diéu kién do

Phép do dwgc thwe hién trong diéu kién do thwdng véi kénh do va bang théng qui
dinh trong muc 3.1.4.

Phép do thuwc hién khi thiét bi hoat ddng & ché dé hoat dong thwdng xuyén.

UUT dwoc ciu hinh dé hoat déng véi mire cong suat RF ra st dung trong hoat déng
thwong xuyén.

Khi phat déng thdi trén nhiéu kénh lién k&, cac tin hiéu phat dwoc coi nhw mét tin
hiéu téng v&i bang thdng kénh danh dinh bang tdng cac bang théng danh dinh thanh
phan. Khi phat ddng th&i trén nhiéu kénh rdi rac, méi tin hiéu dwoc xac dinh riéng.
UUT c6 gidc ndi dng-ten va s dung ang-ten riéng ngoai hoac UUT cé ang-ten tich
hop nhung cé gidc ndi ang-ten tam thoi dwoc do bang phép do dan. Truwdng hop s
dung phép do dan vé&i thiét bj c6 ang-ten théng minh véi nhiéu chudi phat, phép do
chi can thwc hién trén mot nhanh kich hoat.

UUT c6 ang-ten tich hop nhung khéng c6 giac ndi ang-ten tam thdi sé do bang phép
do btrc xa.

3.2.3.2. Phép do dan

B1: N&i UUT véi phan tich phd dworc thiét lap véi cac tham sé sau:

— Centre Frequency: tan s kénh can do;

— Resolution Bandwidth: 100 kHz;

— Video Bandwidth: 300 kHz;

—  Frequency Span: 2 14n bang théng kénh danh dinh (vi du: 40 MHz dbi v&i kénh
20 MH2z);

— Sweep time: > 1s. V&i bang théng danh dinh I6n, thoi gian quét dugc tang 1én
sao cho khéng anh huédng den gia tri RMS cua tin hiéu;

— Detector Mode: RMS;

— Trace Mode: Max Hold.

B2: Doi dén khi hinh anh quét 6n dinh.
B3:

— Cha y dé dwong bao cong suat di Ion hon tap am nén cda phan tich phé dé tap
am khong anh hwdng dén dwdong bao & phia phai va trai tan so trung tam;

38



QCVN 65:2021/BTTTT

— S dung tinh nang xac dinh 99% bang théng cla phan tich phé dé do bang
thong kénh chiém dung va ghi lai gia tri nay.

L&p lai phép do tr B1 dén B3 dbi v&i cac cac tin hiéu phat khac khi phat dong thoi
trén cac kénh khong lién ké.

3.2.3.3. Phép do buirc xa

C4u hinh do dwoc mé ta trong Phu luc B va thuc hién cac thd tuc twong trng trong
Phu luc C.

Thwc hién do theo phwong phap do & muc 3.2.3.2.

3.2.4. Coéng suat RF ra, TPC va mat dé céng suat

3.2.4.1. Diéu kién do
Kénh do kiém dwoc qui dinh trong muc 3.1.4.

Céc phép do trong muc nay co thé dwoc 13p lai dé do cac chi tiéu twong ng:

— MG dai TPC khac nhau (hodc mirc cong suat dau ra may thu cho thiét bi khong
hé trg TPC) va moi cau hinh ang-ten khac nhau dwoc nha san xuat khai bao;

— M&i ché do phat dwoc nha san xuét khai bao.

Trong trwdng hop can do chirc ndng riéng, thiét bi c6 thé dwoc cu hinh dé phat lién

tiép hodc phat theo cac chu ki véi hiéu suét kich hoat khéng nhé hon 10%.

UUT c6 gidc ndi &ng-ten va st dung ang-ten riéng ngoai hodc UUT cé ang-ten tich

hop nhung c6 gidc ndi ang-ten tam thdi dwoc do bang phép do dan.

UUT c6 ang-ten tich hop nhwng khdng cé gidc nbi ang-ten tam thoi sé do bang phép

do blrc xa.

3.2.4.2. Céng suat RF dau ra I&n nhat tai mirc céng suat cwe dai Py - phép do

dan

Phép do dwoc thwc hién trong diéu kién do kiém thwong va diéu kién do kiém toi

han.

UUT dwoc cau hinh @& dat mrc céng suét Ién nhat trong dai cong suét khi st dung

TPC hodc dat mire I&n nhat dwoc khai bao néu khéng cé TPC.

Trworng hop 1: Thiét bj cé kha ndng phat lién tuc hodc thiét bi c6 kha nang phat theo

chu Ki.

Trong trudng hop nay, thiét bi hoat dong trén mét bang thanh phan hodc c6 kha

nang hoat déng trén nhiéu bang thanh phan nhwng dwoc céu tao dé chi hoat déng

trén mot bang va co thé phat lién tuc hodc phat theo chu ki.

B1: Thiét bi phat lién tuc bd qua bwdc nay. Dbi véi thiét bi phat theo chu ki:

—  Cong suat ra may phat phai dwec ghép ndi qua bd tach séng diode két hop hoac
twong dwong. Bau ra b tach séng diode két hop sé dwoc ndi v&i kénh truc tung
cua oscilloscope;
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— Viéc st dyng bd tach song diode két hop va oscilloscope phai hién thi duoc
thong tin vé chu ki va ti Ié phat cta tin hiéu dau ra may phat;

— Tilé phat cua may phat (Tx on / (Tx on + Tx off)) sé dwgc ghi trong bao cao do.

B2:

— Cong suat RF ra dwoc do bang may do cong suat RF bang réng st dung b tach
song nhiét hoac twong duong voi khoang thoi gian tich hop da Ion hon 5 lan
chu ki kich hoat ciia may phat. Cong suat RF do dwgc biéu dién béi A (dBm);

— Trwong hop do dan trén hé théng ang-ten thong minh v&i nhiéu nhanh ang-ten
phat dong thoi, cong suat ra moi nhanh dwoc do riéng dé xac dinh tong cong
suat RF ra cua thiét bi can do;

B3:
— Céng suat RF ra tai mirc cdng suat Ién nhat Py (EIRP) duwoc xac dinh tr cdng

su‘ét do A (dBm) noi trén, chu ki giam sat x, tang ich ang-ten G (dBi) va tang ich
dieu huwéng Y (dBi) néu coé str dung ki thuat nay nhw sau:

Ph=A+G+Y+10xlg(1/x), dBm 4)

Néu s dung nhiéu ang-ten, gia tri tang ich cla ang-ten cao nhat sé& dwoc s
dung.
— Gia tri Py sé dwgc so sanh v@&i gidi han trong Bang 2.
Trwong hop 2: Thiét bi khéng cé kha ndng phat lién tuc va chi cé thé phat trén mot
dai bang thanh phan.
Trong trwérng hop nay, thiét bi cé thé str dung nhiéu bang thanh phan nhwng tai méi
thei diém, tin hiéu phat chi dwoc thye hién trong mét bang. Ngoai ra, thiét bi ciing cé
thé phat trén nhiéu bang thanh phan déng thdi nhwng dwoc cu hinh dé phat chi trén
mét bang thanh phan.

B1:

— Lay mau tin hiéu phat tir thiét bi tlr cam bién do nhanh thich hop dai tan 6 GHz.
Ghi cac mau do dé xac dinh cong suat RMS cua tin hiéu.

—  Thiét 1ap nhu sau:

e Tbc dd ldy méu: = 10° maurs;

e Tho&i khodng do: it nhat 10 burst phat.
B2:

—  Véi thiét bi st dung mét nhanh phat: ndi cam bién cong suét véi cong phat, lay
mau tin hiéu phat va lwu két qua do dé st dung trong cac bwéc tiép theo.
—  V&i thiét bi st dung nhiéu nhanh phat:
e Nb&i cdm bién cong suat v&i tirng cdng phat dé do trén tat ca cac cong;
e Diéu khién cdm bién céng suat dé lay mau duoc thyc hién cung luc véi sai
s0 nhd hon 500 ns;
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e Dbi voi mbi diém lay mau do riéng biét trén mién thdi gian, tdng hop céng

suét tlr tat ca cac cdng phat va Iwu lai két qua dé sir dung trong cac budc
tiép theo.

Tim diém bat dau va két thic cia mdi burst trong cac mau do dwoc lwu;

e Diém bét dau va két thuc dwoc xac dinh twong tng véi khi cong suét nhd
hon it nhat 30 dB so v&i cong suét Ién nhét trong cac mau do & B2;

e Trong trwdng hop khdng co sw chénh léch da 16n gitka cac mau do, gia tri
ngwdng 30 dB co thé dwoc gidm xubng dé phu hop;

Tinh céng suat RMS cla burst gitra thoi diém bat dau va két thuc theo biéu thire
sau:

(5)

| =

k
Pbursl = z Psample (n)
n=1

K
voi k 1a sb mau.

Biéu dién A (dBm) la gia tri Ppurst &N nhét.

Cong suat RF ra (e.i.r.p) tai m&rc cong suét Ién nhat Py dugc xac dinh dya trén
cong suat ra A (dBm), tang ich ang-ten G (dBi) va tang ich diéu hwéng Y (dBi)
néu cé st dung ki thuat nay:

P, =A+G+Y, dBm (6)

Gia tri Py xac dinh noi trén sé dwoc so sanh v&i mice gidi han trong Bang 2 va
dwoc ghi vao bao cao do.

Trworng hop 3: Thiét bi khdng cé kha nang phat lién tuc nhwng phat déng thdi trén
cac bang thanh phan:

B1:

Thiét bi phat dong thoi trén cac bang thanh phan nhw khong thé cau hinh dé
phat chi trén 1 bang thanh phan;

Thuc hién phép do cong suat cao nhat trén tirng bang thanh phan, sau do do
bién thién cong suat va s dung cac két qua do dé xac dinh cong suat RF ra
(e.i.r.p) trén tirng bang thanh phan.

Do téng cong suat dinh trong bang thanh phan thap
Né6i UUT véi phan tich phd va thiét 1ap may do nhw sau:
e Start Frequency: 5 100 MHz;

e Stop Frequency: 5 400 MHz;

e Resolution Bandwidth: 1 MHz;

e Video Bandwidth: 3 MHz;
e Detector Mode: Peak;
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e Trace Mode: Max Hold;
e Sweep Time: Auto

Can dam bao tap am nén cutia phan tich phd nhé hon it nhat 30 dB so véi dwong
bao coéng suét dinh. Néu khéng thé dam bao mirc nay, can gidm bang théng cla
kénh do céng suat xudng mirc gan bang thdng kénh danh dinh (d6 chénh I&ch
khoang 10%) dé gidm anh huéng ctia tap &m nén dén két qua do;

Khi thiét lap xong théng sb do, st dung tinh nang do cdng suét dé do tong cong
suat dinh cla cac tin hiéu phat trong dai tan tir 5 150 MHz dén 5 350 MHz;

Vi thiét bi st dung nhiéu nhanh phat, thu tyc do néi trén duoc ap dung déi voi
ttrng nhanh hoat dong. Két qua do sé duwoc tong hop tir tat ca cac nhanh.

: Do tébng cdng suét dinh trong bang thanh phan cao

Dat trén phan tich phé: Start Frequency bang 5 420 MHz, Stop Frequency bang
5 875 MHz;

Can dadm bao tap am nén cta phan tich phd nhé hon it nhat 30 dB so véi dwong
bao cdng suat dinh. Néu khéng thé ddm bao mdrc nay, can gidm bang théng cla
kénh do céng suat xudng mirc gan bang thong kénh danh dinh (d6 chénh I&ch
khoang 10%) dé gidam anh hudng cla tap am nén dén két qua do;

Khi thiét 1ap xong théng sb do, st dung tinh nang do cong s,uét dé do tébng cong
suat dinh cla cac tin hiéu phat trong dai tan tvr 5 470 MHz dén 5 825 MHz;

Vai thiét bi st dung nhiéu nhanh phat, thi tyc do néi trén dwoc ap dung ddi voi
ttrng nhanh hoat déng. Két qua do sé dwoc tong hop tir tat ca cac nhanh.

: Xac dinh tdng cdng suét dinh:

Tinh tdng cdng suét dinh bang cach cong két qua do tir B1 va két qua do tir B2;

M6t s6 phan tich phd cho phép do dong thoi cong suét dinh trén ca hai bang
thanh phan va tw déng tinh két qua tong hop.

: Do téng cong suét ra trung binh

Lay mau tin hiéu phat cta thiét bi bang cam bién nhanh phu hop & dai tan 6
GHz. Cac mau dwoc lay la gia tri RMS cla cong suat tin hiéu;

Thiét 1ap cAu hinh do:
e Tbc dd ldy mau: = 10° maurs;
e Thoi gian do: d I&n dé co it nhat 10 burst phat;

V6i phép do dan cho thiét bi chi siv dung 1 nhanh phat: ndi cdm bién cong suat

VvGi cong ra phat cda thiét bi, lay mau tin hiéu phat va lwu két qua dé st dung cho

cac budc tiep theo;

V&i phép do dan cho thiét bj st dung nhiéu nhanh phat:

e Nbi cAm bién codng suét trén tirng cdng phat dé thuc hién phép do déng bo
trén tat ca cac cong phat;

e V&i méi diém I4y mau, xac dinh tbng cdng suat cac mau do trén tat ca cac
cbng va lwu két qua dé sir dung trong cac budec tiép theo;
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Tim diém béat dau va két thuc clia méi burst trong cac mau do dworc lwu;
e Diém bat dau va két thic duwoc xac dinh twong (rng v&i khi cdng suat nhod
hon it nhat 30 dB so v&i cdng suét In nhat trong cac mau do & B2;
e Trong trwdng hop khéng co sw chénh léch da I&on gitba cac mau do, gia tri
ngwdng 30 dB co thé dwoc gidm xubng dé phu hop;

Tinh céng suat RMS cla burst gitra thoi diém bat dau va két thuc theo biéu thire
sau:

(7)

= |~

k
burst = Z Psample

v&i k 1a s mau.

Gid tri Pourst I6n nhét 13 cong suat ra trung binh tong hop dé stv dung trong cac
bwéc tiép theo.

Xac dinh ti 1& cdng suat bién dong

St dung gia tri cong suéat dinh téng hop trong B3 va gia tri cong suat ra trung
binh tbng hop trong B4 dé tinh ti 1& cong suét bién ddng (bang ti sé gitra cong
suat dinh va céng suét ra trung binh).

Cong suét RF ra (e.i.r.p) tai mirc cong suét I&n nhat Py dwoc xac dinh cho ting
b&ng thanh phan dwa trén do bién thién céng suat ra & B5, cdong suat dinh trén
tng bang thanh phan & B1, B2, tang ich ang-ten G (dBi) va tdng ich diéu huwéng
Y (dBi) néu cé str dung ki thuat nay. Trwdng hop st dung nhiéu &ng-ten, ting
ich ang-ten tbng cong clia mdt nhanh (G hodc G + Y) sé duwgc st dung dé thuwc
hién tinh:

P,=A+G+Y,dBm (8)

Cac gia tri Py sé dwoc str dung dé so v&i mirc gidi han trong Bang 2.

3.2.4.3. Coéng suat RF dau ra I&n nhat tai mrc cong suat cwe tiéu P, - phép

do dan

Phép do duwoc thuc hién trong diéu kién do kiém thwdng va diéu kién do kiém téi han
trén thiét bi c6 sir dung TPC. Thiét bi can do dwoc ciu hinh d& phat & mic cong
suét thap nhéat trong dai TPC.

Trwong hop 1: Thiét bi co kha nang phat lién tuc hodc thiét bi cé kha nang phat theo
chu Kki.

Trong trudng hop nay, thiét bi hoat dong trén mét bang thanh phan hodc cé kha
nang hoat ddng trén nhiéu bang thanh phan nhwng dwoc ciu tao dé chi hoat déng
trén mot bang va cé thé phat lién tuc hoac phat theo chu ki.
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B1 va B2 twong tw nhw B1, B2 trong muc 3.2.4.2, trong dé khéng can do 1ap dbi voi
phép do chu ki.

B3:

— Cong suat RF ra tai mirc cong suat nho nhat P (e.i.r.p) dwgc xac dinh tir cong
suat do A (dBm) ndi trén, chu ki giam sat x, tang ich ang-ten G (dBi) va tang ich
dieu hwong Y (dBi) néu cé str dung ki thuat nay nhw sau:

PL=A+G+Y + 10 xIg(1/x), dBm (4)

Néu sir dung nhiéu &ng-ten, gia tri tng ich clia &ng-ten cao nhat sé dwoc sl
dung.
— Giatri P_ sé dugc so sanh v&i gi¢i han trong Bang 3.
Trwong hop 2: Thiét bi khéng cé kha nang phat lién tuc va chi cé thé phat trén mot
dai bang thanh phan.
Trong trwérng hop nay, thiét bi cé thé st dung nhiéu bang thanh phan nhwng tai méi
thei diém, tin hiéu phat chi dwoc thye hién trong mét bang. Ngoai ra, thiét bi ciing cé
thé phat trén nhiéu bang thanh phan dbng thdi nhwng dwoc cu hinh dé phat chi trén
mét bang thanh phan.
B1, B2, B3, B4 twong tw nhw cac budc twong trng trong muc 3.2.4.2.
B5:

— Cong suat RF ra (e.i.r.p) tai m&rc cong suat nhd nhat Py dwoc xac dinh dya trén
cong suat ra A (dBm), tang ich ang-ten G (dBi) va tang ich dieu hwéng Y (dBi)
néu cé st dung ki thuat nay:

PL=A+G+Y,dBm (6)

Gia tri P xac dinh ndéi trén sé dwoc so sanh v&i mirc gidi han han trong Bang 3 va
dwoc ghi vao bao cao do.

Trwdng hop 3: Thiét bi khdng cd kha ndng phat lién tuc nhwng phat déng thoi trén

céac bang thanh phan:

— Thiét bi phat dong thoi trén cac bang thanh phan nhw khong thé cau hinh dé
phat chi trén 1 bang thanh phan;

— Thuc hién phép do cong suat cao nhat trén tirng bang thanh phan, sau do do
bién thién cong suat va s dung cac ket qua do dé xac dinh cong suat RF ra
(e.i.r.p) trén tirng bang thanh phan.

B1: Do tdng cong suét dinh trong bang thanh phan thap
—  N&i UUT véi phan tich phd va thiét 1ap may do nhu sau:
e Start Frequency: 5 100 MHz;

e Stop Frequency: 5 400 MHz;
e Resolution Bandwidth: 1 MHz;

44



QCVN 65:2021/BTTTT
e Video Bandwidth: 3 MHz;
e Detector Mode: Peak;
e Trace Mode: Max Hold;
e Sweep Time: Auto
Can dam bao tap &m nén clia phan tich phé nhé hon it nhat 30 dB so v&i duwong
bao cong suat dinh. Néu khong thé dam bao mtrc nay, can giam bang théng cua
kénh do cong suat xudng mtrc gan bang thong kénh danh dinh (d6 chénh léch
khoang 10%) dé giam anh hwéng cua tap am nén dén két qua do;

Khi thiét lap xong théng s6 do, st dung tinh nang do cong suat dé do téng cong
suat dinh cla cac tin hiéu phat trong dai tan tir 5 150 MHz dén 5 350 MHz;

Vi thiét bi str dung nhiéu nhanh phat, thd tuc do noi trén dwoc ap dung doi voi
tirng nhanh hoat déng. Két qua do sé dugc tong hop tir tat ca cac nhanh.

: Do tbng cdng suét dinh trong bang thanh phan cao

D4t trén phan tich phé: Start Frequency bang 5 420 MHz, Stop Frequency bang
5875 MHz;

Can dam bdo tap &m nén ctia phan tich phd nhé hon it nhat 30 dB so véi dwdng
bao coéng suét dinh. Néu khoéng thé dam bao mirc nay, can gidm bang théng cta
kénh do céng suat xudng mirc gan bang théng kénh danh dinh (d6 chénh I&ch
khoang 10%) dé gidm anh huéng ctia tap &m nén dén két qua do;

Khi thiét 1ap xong théng sb do, s dung tinh nang do cong spét dé do tébng cong
suat dinh cla cac tin hiéu phat trong dai tan tr 5 470 MHz dén 5 825 MHz;

Vi thiét bi stv dung nhiéu nhanh phat, thi tyc do néi trén dwoc ap dung ddi voi
tirng nhanh hoat déng. Két qua do sé dugc tong hop tir tat ca cac nhanh.

: Xac dinh tébng cong suat dinh:

Tinh tbng céng suat dinh bang cach cdng két qua do tir B1 va két qua do twr B2;

Mot s6 phan tich phd cho phép do dong thoi cong suét dinh trén ca hai bang
thanh phan va tw déng tinh két qua tong hop.

: Do téng cong suét ra trung binh

Lay mau tin hiéu phat cua thiét bi bang cam bién nhanh phu hop & dai tan 6
GHz. Cac mau dwoc lay la gia tri RMS ctia cdng suat tin hiéu;

Thiét 1ap c4u hinh do:
e Tbc dd ldy mau: = 10° maurs;
e Thoigian do: du 1&n dé cé it nhat 10 burst phat;

V6i phép do dan cho thiét bi chi sir dung 1 nhanh phat: ndi cdm bién cong suat
v&icobng ra phat cua thiét bj, lay mau tin hiéu phat va lwu ket qua dé s dung cho
cac buodc tiep theo;

V&i phép do dan cho thiét bi st dung nhiéu nhanh phat:

e Nb&i cam bién cong suét trén tirng céng phat dé thwc hién phép do dong bd
trén tat c& cac cong phat;
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e V&i méi diém lay mau, xac dinh tbng céng suét cac mau do trén tat ca cac
cbng va lwu két qua dé sir dung trong cac budc tiép theo;

—  Tim diém bat diu va két thuc ctia méi burst trong cac mau do duoc lwu;
e Diém bat dau va két thuc duwoc xac dinh twong &ng véi khi cong suét nhd
hon it nhat 30 dB so v&i cong suét Ién nhét trong cac mau do & B2;
e Trong trwérng hop khdng cé sy chénh léch du 1&6n gitba cac mau do, gia tri
nguwdng 30 dB co thé dwoc gidm xubng dé phu hop;

—  Tinh céng suat RMS cua burst gitra thei diém bat dau va két thuc theo biéu thire
sau:

(7)

| =

k
Pbursl = Z Psample (n)
n=1

K
vOi k 1a s6 mau.

—  Gia tri Puust 10 nhat 1a cong suét ra trung binh tong hop dé sv dung trong cac
buwéec tiép theo.

B5: Xéac dinh ti 1&é cong suét bién dong

— S dung gia tri cong suat dinh tong hop trong B3 va gia tri cong suat ra trung
binh tong hop trong B4 dé tinh ti 1& cong suat bien dong (bang ti so gitra cong
suat dinh va cong suat ra trung binh).

B6:

— Céng suét RF ra (e.i.r.p) tai mirc cdng suat nhé nhat P, dwoc xac dinh cho tirng
b&ng thanh phan dwa trén dd bién thién céng suat ra & B5, cdng suét dinh trén
tng bang thanh phan & B1, B2, ting ich dng-ten G (dBi) va tang ich diéu huwdng
Y (dBi) néu cé st dung ki thuat nay. Trwdng hop st dung nhiéu dng-ten, tdng
ich &ng-ten tdng cdng clia mot nhanh (G hodc G + Y) sé dwoc st dung dé thuc
hién tinh:

P =A+G+Y,dBm (8)

Céc gia tri P, sé dwoc str dung dé so v&i mire gidi han trong Bang 3.

3.2.4.4. Mat dd cong suat - phép do dan

Do kiém dwoc thye hién trong diéu kién thwong. UUT dwoc cau hinh dé hoat dong &
b&ng théng k&nh danh dinh nhd nhéat va cé céng suét phat ra 1a cong suét I&én nhat
trong dai TPC néu c6 st dung diéu khién cong suét hodc 1a cdng suat dwoc khai bao
I&n nhét trong trwdng hop khéng st dung TPC.

Trwong hop 1: Thiét bi co kha néng phat lién tuc hodc thiét bi c6 kha nang phat theo
chu ki.

B1: N&i UUT véi phan tich phd va thiét 1ap may do nhw sau:
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— Center Frequency: tan sb trung tdm kénh can do;

— Resolution Bandwidth: 1 MHz;

— Video Bandwidth: 3 MHz;

— Frequency Span: 2 14n bang théng kénh danh dinh;
— Detector Mode: Peak;

— Trace Mode: Max Hold;

B2: Khi hoan thanh B1, tim dinh dwéng bao cdng suét va ghi lai tan sb twong tng;
B3: Thay dbi théng sb trén phan tich phé nhw sau:

— Center Frequency: tan sb trung tdm kénh can do;

— Resolution Bandwidth: 1 MHz;

— Video Bandwidth: 3 MHz;

— Frequency Span: 3 MHz;

— Sweep Time: 1 phut

— Detector Mode: RMS;

— Trace Mode: Max Hold;

— Khi hoan thanh do trong B3, lwu lai man hinh bang cach st dung tinh ndng Hold
hoac View trén may phan tich pho;

—  Xac dinh diém gia tri dinh va dat marker twong rng vOi diém nay va ghi lai gia tri
la mat dd cong suat trung binh I&n nhat D trong bang théng 1 MHz;

— Néu phan tich phd c6 tinh nang do mat do cong suat, st dung tinh nang nay dé
xac dinh ngay két qua do (do thi) mat dé pho céng suat D, dBm/MHz;

- Trong trwong hop thjét bi st dung &ng-ten thong minh voi nhiéu ang-ten phat
dong thoi, mat dé pho coéng suat trén moi nhanh ang-ten sé dugc do riéng, sau
do xac dinh mat do pho cdng suat tong (D) cho toan bd thiét bj can do.

B5: Mat do cdng suét I&n nhét (e.i.r.p) dwoc xac dinh dwa trén gia tri D, chu ki x, tang
ich ang-ten G (dBi), tang ich diéu hwdng (néu cd) Y dB theo biéu thirc dwdi day. Gia
tri tinh dwoc s& duwoc ghi lai trong bao cdo do. Néu sir dung nhiéu hon mét nhanh
&ng-ten phat, tang ich I&n nhat trong cac &ng-ten phat sé dwoc str dung & biéu thirc.

PD=D+ G +Y + 10 x lg(1/x), dBm/MHz (13)
Trworng hop 2: Thiét bi khong c6 kha nang phat lién tuc va phat theo chu ki ¢b dinh.
B1:
— N&i UUT vé&i phan tich phé va thiét lap may do nhw sau:

e Start Frequency: tAn sb thap nhat cia bang thanh phan can do (5 150 MHz
hoac 5 470 MHz)
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e Stop Frequency: tan sb cao nhét clia bang thanh phan can do (5 350 MHz
hoac 5 825 MHz);
¢ Resolution Bandwidth: 10 kHz;
e Video Bandwidth: 30 kHz;
e Sweep Points: >20 000 (bang thanh phan thap) hodc > 25 000 (bang thanh
phan cao);
e Detector Mode: RMS;
e Trace Mode: Max Hold;
e Sweep Time: 30s;
—  Déi véi tin hiéu khong lién tuc, doi dén khi may do va két qua do én dinh. Lwu d6
thi do (d@ lidu) vao file.
B2:
—  Dbi véi phép do dan hé thdng str dung ang-ten théng & ché d6 hoat dong 2 hogc
3 (xem muc 3.1.5.2), lap lai phép do trén tirng cong phat. V&i tieng diem lay mau

trén mién tan sb, xac dinh tbng cong suat do duwoc tr cac cbng phat. Ghi lai két
quéa twong ng véi cac diém do trén mién tan sb.

B3: Xac dinh cdng suat tbng cla tat ca cac mau theo biéu thirc dwdi day:

: 14
Poum = 2 Paampie (M) 4

n=1

k 1a s mau.

vo

B4:

— Chuén hoa céc két qua do cong suat khac nhau (dBm) dé téng cong suéat do
dwoc bang cong suat RF dau ra (e.i.r.p) (Py) dwoc do trong muc 3.2.4.2:

-p. P (15)

Corr Sum He”_p

I:)Samplecorr (n) = PSampIe (n ) - CCorr (16)

V@i n la chi s6 mau.

B5: Tinh tbng cac mau cdng suét Psamplecorr(n) ttr diém bét dau do (tAn sb thap nhat)
dén diém két thuc cta cac doan bang rong 1 MHz va lwu két qua cung chi s6 mau
twong rng. Gia tri nay chinh 1& mat dd céng suét (e.i.r.p) ctia doan bidng 1 MHz dau
tién.

B6: Dich chuyén l1én mét mau va thwe hién thi tuc twong tw B2;

B7:

— Lap lai cac buwéc cho dén mau cudi cung va lwu két qué do mat do cong suét trén
trng doan 1 MHz;
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—  Gié tri Ion nhat trong cac két qua duoc lwu 1a mat do cong suat Ion nhét (e.ir.p)
cua thiét bi can do. Gia tri nay phai dap rng yéu cau trong Bang 2.
3.2.4.5. Phép do birc xa
Khi thwe hién do UUT véi ng-ten dinh hwdng (bao gdm &ng-ten théng minh ang-ten
diéu hwdng), thiét bi can do dwoc cdu hinh dé mirc e.i.r.p cong suat Ién nhat trén
mat phang ndm ngang. C4u hinh nay sé& duoc lwu lai dé st dung sau.

Cac phép do va phuwong phap do twong wng duwgc thye hién nhw véi cac phép do
dan trong cac muc 3.2.4.2, 3.2.4.3, 3.2.4.4. Tuy nhién, c6 mot vai khac biét can lwu y
khi thwc hién do nhw sau:

-~ Pocong suét ra:
e Khi thiét bi can do & Trwdng hop 1: bd qua gia tri G va Y s dung trong B3;
e Khi thiét bi cAn do & Trwdng hop 2: bd qua gia tri G va Y sl dung trong B5;
e Khi thiét bi can do & Trwdng hop 3: bd qua gia tri G va Y s dung trong B6;
— Do mat dd cong suét: khi thiét bj cAn do & Trwong hop 1, bd qua gia tri G va Y
st dung trong B5.
DPé do cdng suét RF ra I&n nhat va nhé nhét, thiét bj do 14 phan tich phd hodc may
thu do, khédng phai cdm bién céng suéat bang rong. Trong trwdng hop nay, néu bang
théng phan giadi (Resolution Bandwidth) ctia may do nhé hon bang théng kénh chiém
dung cua tin hiéu can do t& UUT, can phai ghi chu ré rang trong bao céo do.
3.2.5. Phat xa khéng mong muén ngoai biang 5 GHz
3.2.5.1. Diéu kién do
Céc phép do chi tieu & muc 2.4.1 dwoc thuc hién trong diéu kién do thwdng khi st
dung cac kénh dinh nghia trong muc 3.1.4.
Thiét bj can do dwoc ciu hinh dé& hoat ddng trong trwdng hop gay ra phat xa khéng
mong muén ngoai dai tAn 5 GHz nhiéu nhét.
Néu cé hé tro, thiét bj cAn do UUT phai duoc thiét 1ap dé phat lién tuc trong subt qua
trinh do. Néu khoéng hd tro phat lién tuc, UUT duwoc ciu hinh dé& phat véi tan suét
kich hoat (duty cycle) cao nhat c6 thé.
Phép do phat xa khdng mong muébn duoc biéu dién b&i mét trong cac dai lwong sau:

— Coéng suét trén tai dac dung (phép do dan) va cong suét, brc xa (e.r.p. hoac
e.i.r.p nhw trong muc 2.4.1) khi cé birc xa tlr vé may hoac cau trac vat li cua thiét
bi;

— Cbng suat birc xa (e.r.p. hoac e.i.r.p nhw trong muc 2.4.1) khi c6 birc xa tir vé
may va ang-ten.

3.2.5.2. Phép do dan - Thu tuc quét kiém tra trwérc

UUT duwoc két ndi véi may phan tich phd c6 kha nang do céng suat RF. Thi tuc quét

kiém tra trwdc dwoc thwe hién dé xac dinh tiém nang cta cac phat xa khéng mong

mudn ctia UUT.
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B1:

— D0 nhay clia may phan tich phb dugc kiém tra va thiét 1ap dé dam bao nhiéu nén
nhoé hon it nhat 12 dB so vé&i mirc dwoc qui dinh trong Bang 4.

B2:

—  Xac dinh phat xa khdng mong muén trong dai ttr 30 MHz dén 1 000 MHz;

—  Dat théng sb trén phan tich phé nhw sau:

Resolution bandwidth: 100 kHz

Video bandwidth: 300 kHz

Detector mode: Peak

Trace mode: Max Hold

Sweep Points: = 9 700 (néu phan tich phd khéng hé tro thiét 1ap nay, cé thé
phan doan dai tan can do). Néu phan tich phé c6 kha ndng quét s6 diém gap
doi so vai gia tri tdi thidu yéu cau, co thé bd qua viéc tinh chinh tan sb dé tim
phat xa cwc dai trong B1 clia muc 3.2.5.3;

Sweep Time: néu khoéng phat lién tuc, thdi gian quét pha dd Ién dé trong mbi
buwéc phan gidi 100 kHz trén dai tan, thoi gian do Ién hon it nhéat 2 1an phat
lién tiép cta UUT;

—  Cho két qua hién thi 6n dinh. Xac dinh tat ca phat xa trong pham vi chénh léch 6
dB so v&i mirc qui dinh trong Bang 4 dé thwc hién do trong muc 3.2.5.3.

B3:

—  Xac dinh phat xa khéng mong muén trong dai tr 1 GHz dén 26 MHz;

— Dat thong sb trén phan tich phd nhw sau:

Resolution bandwidth: 1 MHz

Video bandwidth: 3 MHz

Detector mode: Peak

Trace mode: Max Hold

Sweep Points: = 25 000 (néu phan tich phd khéng hé tro thiét 1ap nay, cé thé
phan doan dai tan can do). Néu phan tich phd c6 kha ndng quét s6 diém gap
doi so voi gia tri toi thiéu yéu cau, cé thé bd qua viéc tinh chinh tan sb dé tim
phat xa cwc dai trong B1 ctia muc 3.2.5.3;

Sweep Time: néu khdng phat lién tuc, thdi gian quét pha dd Ién dé trong mbi
buwéc phan gidi 1 MHz trén dai tAn, thoi gian do Ién hon it nhat 2 14n phat
lién tiép ctia UUT;

— Cho két qua hién thi 6n dinh. Xac dinh tat ca phat xa trong pham vi chénh 1éch 6
dB so v&i mirc qui dinh trong Bang 4 dé thwc hién do trong muc 3.2.5.3.

3.2.5.3.

Phép do dan - Tha tuc do phat xa sau khi quét kiém tra

Gi¢i han dbi véi phat xa phat khéng mong mudn trong muc 2.4.1 dwoc ap dung cho
cac murc cong suét trung binh.
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Céc bwéc trong muc nay dugc st dung dé xac dinh chinh xac cac phat xa riéng biét
dwoc phat hién qua thu tuc kiém tra truéc.

Tuy thudc tin hiéu phat lién tuc hay khéng lién tuc, phép do sau:

B1:

B2:

Tin hiéu lién tuc: may do sir dung ché do tach séng RMS trén phan tich phé;

Tin hiéu khéng lién tuc: phép do dwoc thwc hién chi khi cé tin hiéu phat trong
burst.

Thiét 1ap tham sé trén may phan tich phd nhw sau:

e Centre Frequency: tan sb phat xa xac dinh & tha tuc kiém tra truwéc;

e Resolution Bandwidth: 100 kHz (< 1GHz), 1 MHz (ttr 1 GHz);

e  Video Bandwidth: 300 kHz (< 1 GHz), 3 MHz (t&r 1 GHz);

e Frequency Span: 0 Hz;

e Sweep Mode: Single Sweep;

e Sweep Time: d0 dé& chira mét burst phat. Co thé can do thém dé xac dinh
thoi khoang burst. Néu thiét bj can do phat lién tuc, Sweep Time dwoc dat
bang 30 ms;

e Sweep Point: bang tri sé thdi gian quét tinh theo don vi us (nhwng khoéng
vuot qua 30 000);

e Trigger: quan sat qua hinh anh hoac thwc hién nhan cong;

e Detector: RMS;

e Trace Mode: Clear/Write;

Tinh chinh tan sb trung tdm clia phan tich phd dé thu dwgc phat xa lon nhat

trong burst phat. Bwéc nay co thé bd qua néu phan tich pho cé thé quét voi s6

diém quet Ion hon it nhat 2 lan so voi sO diém yéu cau trong cac budc & thu tuc
kiem tra trudrce.

Diéu chinh mwrc bat tin hiéu dé& chon phat xa cé mirc cao nhét;

Thiét 1ap clra s triing vai bat dau va két thic burst phat dé do cong suat ché do
RMS trong mién thoi gian. Néu phat xa gia can do gay ra bdi tin hiéu lién tuc,
ctra s6 do can thiét 1ap dé trung thdi diem bat dau va két thuc cia méi lan quét;

Chon va ghi lai gia tri cong suat RMS do dwoc, sau dé so sanh véi mirc gidi han
trong Bang 4.

Céc tha tuc do trong muc nay duoc thwe hién dbi véi tirng phat xa dwoc xac dinh
qua thu tuc kiém tra trwéc & muc 3.2.5.2.

Trong trwdng hop thiét bi st dung ang-ten théng minh v&i nhiéu nhanh phat, phép
do dwoc thwe hién trén tirng nhanh phat hoat dong. Két qua do dwoc sir dung dé so
sanh v&i yéu cau theo mét trong hai tuy chon sau:

Tuy chon 1: k&t qua do trén méi nhanh phat & tirng khoang 1 MHz dwoc téng lai
va so v&i gidi han trong Bang 4;
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— Tuay chon 2: két qua do trén tirng nhanh phat dugc so véi mirc thap hon 10 x
Ig(Tch) (Ten 1@ sO nhanh phat hoat dong dong thoi) so véi gidi han trong Bang 4.

3.2.5.4. Phép do birc xa

C4u hinh phép do dwoc qui dinh trong Phu luc B bang cach két ndi phan tich phd voi
ang-ten do, sau do do theo thu tuc trong muc 3.2.5.2, 3.2.5.3.

3.2.6. Phat xa khéng mong muén trong bang RLAN 5 GHz

Cac phép do chi tiéu & muc 2.4.2 duwoc thuc hién trong diéu kién do thwdng khi st
dung cac kénh dinh nghia trong muc 3.1.4.
Thiét bj can do dwoc cau hinh dé& hoat dong trong trworng hop gay ra phat xa khéng
mong muén trong dai tn RLAN 5 GHz nhiéu nhét.
V&i thiét bi can do UUT khéng cd ang-ten tich hodp hodc c6 ang-ten tich hop nhwng
c6 cong két nbi ang-ten tam, can wu tién st dung phép do dan. Nguoc lai, néu UUT
c6 ang-ten tich hop nhwng khéng cé cdng két ndi &ng-ten tam, can thwc hién phép
do btrc xa.
Néu UUT sl dung hé thdng ang-ten théng minh cé nhiéu chubi phat ddng thi, cac
phép do thwe hién trén mot trong cac chubi phat.
3.2.6.1. Phép do dan
Trwong hop 1: Thiét bi UUT c6 kha ndng phat lién tuc
Phép do str dung dé do khi UUT dwoc ciu hinh dé phat lién tuc.
B1: xac dinh mirc cdng suét trung binh tham chiéu
— Dat thong sb trén may phan tich phd nhw sau:
¢ Resolution bandwidth: 1 MHz
¢ Video bandwidth: 30 kHz
e Detector mode: Peak
e Trace mode: Video Average
e Sweep Time: Coupled;
e Centre Frequency: tan sé trung tdm clia kénh dang dwoc UUT phat;
e Span: 2 x bang théng kénh danh dinh.
— S dung Marker dé tim murc cong suat trung binh I&n nhat trong dwong bao
cbng suat do dwoc. Murc xac dinh duwgc sé coi la mirc tham chiéu.
B2: xac dinh mirc cdng suét trung binh twong déi
— Diéu chinh dai tAn sb ctia may phan tich phé dé phép do cé thé thwc hién trong

cac dai tan tlr 5 150 MHz dén 5 350 MHz va 5 470 MHz dén 5 825 MHz. Céc
théng sO khac trén phan tich pho gilr nguyén;

— So cac mirc cong suat twong dbi (mirc tham chiéu xac dinh trong B1) do duoc
V@i cac gioi han qui dinh trong muc 2.4.2.

Trwdng hop 2: Thiét bi UUT khéng cé kha nang phat lién tuc
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B1: xac dinh mic cong suét trung binh tham chiéu
— Dat théng sb trén may phan tich phd nhw sau:
e Resolution bandwidth: 1 MHz
e Video bandwidth: 30 kHz
e Detector mode: RMS
e Trace mode: Max Hold
e Sweep Time: = 1 phut;
e Centre Frequency: tan sé trung tam clia kénh dang dwoc UUT phét;
e Span: 2 x bang théng kénh danh dinh.
— St dung Marker dé tim mec coéng suét trung binh 1&n nhat trong dwong bao
céng suat do dwegc. Murc xac dinh dwgc sé coi la mire tham chiéu.
B2: xac dinh mirc cdng suét trung binh twong dbi
— Diéu chinh dai tAn sb cta may phan tich phdé dé phép do cé thé thwc hién trong

cac dai tan tlr 5 150 MHz dén 5 350 MHz va 5 470 MHz dén 5 825 MHz. Cac
thdng so khac trén phan tich pho gilr nguyén;

-~ So cac mirc coéng suat twong ddi (mirc tham chiéu xac dinh trong B1) do dwoc
V@i cac gi¢i han qui dinh trong muc 2.4.2.

3.2.6.2. Phép do buirc xa

Phép do birc xa str dung cau hinh do trong Phu luc B va phan tich phd dwoc néi voi
ang-ten do. Tha tuc do twong tw nhw thu tuc do muc 3.2.6.1.
3.2.7. Phat xa gia may thu

3.2.7.1. Diéu kién do

Phat xa gid may thu dwoc do trong diéu kién hoat dong thuwéng cla thiét bj st dung
cac kénh dinh nghia trong muc 3.1.4.

Véi thiét bi can do c6 nhiéu ché dé hoat ddng (xem muc 3.1.5.2), cac phép do khéng
can thyc hién vai tat ca cac ché do.

Phat xa gid may thu c6 thé duwoc do va biéu dién bdi it nhat moét dai lwong dudi day:

— Co6ng suéat trén tai dic dung (phép do dan) va cong suat bic xa (e.r. P hoac
e.i.r.p nhw trong muc 2.4.1) khi ¢6 birc xa tlr vé may hodc cau trac vat li cta thiét
bi;

— C6ng suat birc xa (e.r.p. hodc e.i.r.p nhw trong muc 2.4.1) khi c6 birc xa tor vo
may va ang-ten.

Céc phép do trong muc nay duoc thue hién khi may thu dwoc cu hinh dé hoat déng
& ché do thu lién tuc hodc & ché dd khéng phat.

3.2.7.2. Phép do dan - Thu tuc quét kiém tra trwérc

Tha tuc quét kiém tra trudc dwoc thwe hién dé xac dinh tiém nang cla cac phat xa
gia may thu ctia UUT.

B1l:
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— D0 nhay clia may phan tich phb duoc kiém tra va thiét 1ap dé dam bao nhiéu nén
nhé hon it nhat 12 dB so vé&i mirc dwoc qui dinh trong Bang 5.

B2:

—  Xac dinh phat xa khéng mong muén trong dai ttr 30 MHz dén 1 000 MHz;

—  Dat théng sb trén phan tich phé nhw sau:

Resolution bandwidth: 100 kHz

Video bandwidth: 300 kHz

Detector mode: Peak

Trace mode: Max Hold

Sweep Points: = 9 700 (néu phan tich phé khéng hd tro' thiét 1ap nay, co6 thé
phan doan dai tan can do). Néu phan tich phd cé kha nang quét sb diém gép
doi so voi gia tri t6i thiéu yéu cau, cé thé bd qua viéc tinh chinh tan sb trong
B1 clla muc 3.2.7.3;

Sweep Time: Auto;

—  Cho két qua hién thi 6n dinh. Xac dinh tat ca phat xa trong pham vi chénh 1éch 6
dB so v&i mirc qui dinh trong Bang 5 dé thwc hién do trong muc 3.2.7.3.

B3:

—  Xac dinh phat xa khéng mong mubdn trong dai ttr 1 GHz dén 26 GHz;

— Dat thong sb trén phan tich phd nhw sau:

Resolution bandwidth: 1 MHz

Video bandwidth: 3 MHz

Detector mode: Peak

Trace mode: Max Hold

Sweep Points: = 25 000 (néu phan tich phd khéng hé tro thiét 1ap nay, cé thé
phan doan dai tan can do). Néu phan tich phd c6 kha nang quét sé diém gép
doi so véi gia tri tbi thidu yéu cau, co thé bd qua viéc tinh chinh tan sb trong
B1 ciia muc 3.2.7.3;

Sweep Time: Auto;

— Cho két qua hién thi 6n dinh. Xac dinh tat ca phat xa trong pham vi chénh léch 6
dB so v&i mirc qui dinh trong Bang 5 dé thwc hién do trong muc 3.2.7.3.

3.2.7.3.

Phép do dan - Tha tuc do phat xa sau khi quét kiém tra

Gi¢i han dbi v&i phat xa gia thu trong muc 2.5.2 dwoc ap dung cho cac mirc cong
suét trung binh.

Céc budc trong muc nay dwoc sir dung dé xac dinh chinh xac cac phat xa riéng biét
dwoc phat hién qua tha tuc kiém tra trudc. May phan tich phd can cé tinh nang do
cong suét trén mién thoi gian.

B1:

—  Thiét Iap tham sbé trén may phan tich phd nhw sau:

54



QCVN 65:2021/BTTTT
e Measurement Mode: Time Domain Power
e Centre Frequency: tan sb phat xa gid xac dinh & tha tuc kiém tra trwdc;
e Resolution Bandwidth: 100 kHz (< 1GHz), 1 MHz (tr 1 GHz);
e Video Bandwidth: 300 kHz (< 1 GHz), 3 MHz (tv 1 GHz);
e Frequency Span: 0 Hz;
e Sweep Mode: Single Sweep;
e Sweep Time: 30 ms;
e Sweep Point: = 30 000;
e Trigger: quan sat qua hinh anh hoac thwc hién nhan céng;
e Detector: RMS;
— Tinh chinh tan s6 trung tdm cla phan tich ph6 dé bat dwoc phat xa lon nhat
trong burst phat xa. Bwédc nay cé thé bo qua néu phan tich pho cé thé quét voi

sb diém quét I&n hon it nhat 2 1an so véi s6 diém yéu cau trong cac buwédc & tha
tuc kiém tra truéece.

B2:
— Thiét lap clra sb tring voi bat dau va két thic burst phat xa cao nhat va ghi lai
gia tri cong suat do duwoc trong clra so théi gian nay;

-~ Néu phat xa gid can do xuét hiénlién tuc, ctra sd do can thiét 1ap dé trung thoi
diem bat dau va ket thuc cia mai lan quét.

— Chon va ghi lai gia tri cong suat RMS do dwoc, sau d6 so sanh véi mirc gidi han
trong Bang 4.

- Trong trwdng hop thiét bi s dung ang-ten théng minh v&i nhiéu nhanh thu, phép
do dwgc thwe hién trén tteng nhanh thu hoat déng;

—  Xac dinh téng cong suat do duwoc trong clra s6 do trén cac nhanh thu.
B4:

Gia tri xac dinh trong B3 sé dwoc so v&i mlrc gidi han trong Bang 5.
3.2.7.4. Phép do birc xa

Phép do birc xa st dung cau hinh do trong Phu luc B va phan tich phd duoc ndi voi
ang-ten do. Tha tuc do twong tw nhw tha tuc do muc 3.2.7.2 va 3.2.7.3.
3.2.8. Co ché truy nhap thich nghi

Céac phép do trong muc nay dwoc thyc hién trong diéu kién do thuwong. Kénh st
dung dé do tuan theo y&u ciu trong muc 3.1.4. Thiét bi can do dwoc cau hinh dé
hoat ddng & mirc cdng suét ra cao nhét.

3.2.8.1. Thiét bj FBE - Diéu kién do bé sung

Nha san xuét phai khai bao UUT Ia thiét bj kh&i tao va/hodc thiét bi dap ng.

Nha san xuat phia khai bao cac khodng thoi gian Fixed Frame Period dwoc st dung
b&i thiét bj FBE.
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Tét ca cac phép do phai dwoc thye hién trén mién thoi gian véi dd phan gidi nhd hon
1 ps.

Thiét bi do phai cé kha ndng theo déi UUT trong sudt qua trinh it nhat 250 ms v&i do
phan giai thdi gian noi trén. Néu dir liéu dwoc ghi thanh cac phan doan riéng, khoang
thdi gian Fixed Frame Period sé& duwoc tach tir tirng phan doan. Td hop tat ca cac
khoang Fixed Frame Period sé dwoc phan tich nhw trong muc 3.2.8.5.

3.2.8.2. Thiét bj FBE - Khé&i tao phép do dan

C4u hinh do dwoc minh hoa trong Hinh 14.

Spectrum

» Analyzer

5| Spliter/ Companion
uur ™| Combiner Splitter/ \—IAW Device

Combiner

A

Signal
Generator
(Interferer)

Traffic
Source

Hinh 14 - Cau hinh do FBE - Phép do dan

B1:

—  UUT ndi véi thiét bi lién quan trong qua trinh do. My tao tin hiéu, may phan tich
pho, UUT, ngudn lwu ILfcyng va cgéc thiét bi lién quan Qucyc két n6i nhw trong Hinh
14, trong do bo tao nhieu dwoc tat. May phan tich phd dwoc st dung dé giam sat
tin hiéu phat cia UUT dwdi anh huéng cda nhieu. Nguon lvu luvgng co the la
mét phan trong cau trdc ctia UUT.

—  Mc tin hiéu thu (tin hiéu mong mudn) tai UUT phai di dé dam bao va duy tri két
noi tin cay trong qua trinh do. Giai tri mdc tin hiéu thu dién hinh trong phan I&n
cac trwong hop la -50 dBm/MHz.

—  Cai dat cac thdng sb sau trén phan tich phd:

e RBW: = bang thdng ké&nh chiém dung (hodc gia tri cao nhat cta phan tich
phd néu khéng dam bao yéu cau trén);

e VBW: = RBW (hodc gia tri cao nhat ctia phan tich phé néu khéng dam bao
yéu cau trén);

e Detector Mode: RMS;

e Centre Frequency: tAn s kénh van hanh cta UUT;

e Span: 0 Hz;

e Sweep Time: > 2 x Channel Occupancy Time;

e Trace Mode: Clear/Write;

e Trigger Mode: Video hoac RF/IF Power.
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Céu hinh nguén lwu lvgng sao cho bd nhé dém ctia UUT d&dm bao ludn co div
liéu dwoc xép hang dé phat (goi la diéu kién phat dém sén sang) dén thiét bj lién
quan. Néu khoéng thé cau hinh theo yéu ciu nay, UUT phai dwoc ciu hinh dé cé
thdi gian Channel Occupancy Time I&n nhat trong khoang théi gian Fixed Frame
Period,;

Pé tranh anh hwéng clia hién twong ddo chiéu lvu lwgng dugc dén két qua do,
nguon lwu lwvgng dwong dwoc sir dung la nguon cé chiéu duy nhat.

3.2.8.3. Thiét bj FBE - Phép do dan - Tha tuc xac nhan kha nang phat hién tin

B1:

B2:

B3:

B4:

hiéu RLAN khac trén kénh van hanh & ché dé don kénh

Thiét 1ap két ndi

UUT dwoc cau hinh dé& hoat dong & ché dd don kénh (st dung duy nhat 1 kénh

van hanh);

Két ndi tin hiéu gay nhiéu

M6t trong 3 tin hiéu gay nhiéu nhu mo ta trong muc B.7 dwoc dwa vao kénh van

hanh cia UUT. Bang thdng cla tin hiéu nhiéu chira ca kénh van hanh. Mtrc tin

hiéu nhiéu tai dau vao UUT bang muc ED Threshold Level dinh nghia trong muc

2.6.1.

Xac nhan dap tng cua thiét bj v&i tin hiéu nhiéu

Phan tich phd dwoc st dung dé giam sat tin hiéu phat cua UUT trén kénh van

hanh sau khi c6 tin hiéu nhiéu dwa vao. Phan tich pho can quét de phat hién khi

co tin hiéu nhiéu;

Xac nhan céac yéu ciu sau theo thi tuc & muc 3.2.8.6:

e UUT khbéng phat trén kénh van hanh trong khoang théi gian Fixed Frame
Period tiép theo Clear Channel Assesment dau tién sau khi tin hiéu nhiéu
duwoc dwa vao. UUT duwoc phép phat Short Control Signalling Transmission
trén ké&nh van hanh nhw cac yéu ciu tiép theo;

e Ngoai Short Control Signalling Transmission, UUT khong dwoc phat tin hiéu
khéac khi c6 tin hiéu nhiéu;

e Short Control Signalling Transmission phai thda man yéu ciu trong muc
2.6.3. Viéc xac nhan dap (rng dbi véi Short Control Signalling Transmission
c6 thé yéu ciu thay dbi thong sbé trén phan tich phd;

Pé xac nhan UUT khong phat tin hiéu thuwong (ngoai bao hiéu ngan) khi co

nhiéu, thoi gian giam sat phai bang 60 s hoac lau hon néu can phéan doan thuc

hién do dé& dap trng yéu cau vé dd phan giai;

Khi hoan thanh phép do va loai bo tin hiéu nhiéu, UUT co thé dwoc bat dau phat

trd lai trén kénh van hanh nhwng khéng can xac nhan thém cac yéu cau khac.

Thuwce hién lai B2 va B3 dbi v&i cac tin hiéu nhiéu khac trong muc B.7.
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3.2.8.4. Thiét bi FBE - Phép do dan - Tha tuc xac nhan kha nang phat hién tin

B1:

B2:

B3:

hiéu RLAN khac trong trwéng hop str dung nhiéu kénh van hanh

Thiét 1ap két ndi

UUT dwoc ciu hinh dé& hoat dong tir 2 dén 6 kénh van hanh 20 MHz lién tiép. S

lwong kénh dwoc sir dung duwgc ghi lai trong Bao cao do;

Xac nhan UUT da bat dau phat trén cac kénh van hanh

Chén tin hiéu nhiéu

Nhiéu (xem muc B.1.1) dwoc bat;

Tan s6 va bang thong cta nhiéu phai ddm bao dé chira tat ca cac kénh van hanh

dwoc str dung. Ngoai ra, bai do c6 thé thwe hién bang cac lan lwot dwa nhieu voi

tan so va bang théng du dé chlra duy nhat tirng kénh van hanh;

Mirc tin hiéu nhiéu tai dau vao UUT phai bang mirc ED Threshold Level (TL)

dinh nghia trong muc 2.6.1.

Xac nhan dap trng cua thiét bj véi tin hiéu nhiéu

Phan tich phd dwoc st dunﬂg dé giam sat tin hiéu phét ‘cﬂa UUT’trén kénh van

hanh sau khi c6 tin hiéu nhiéu dwa vao. Phan tich phd can quét dé phat hién khi

c6 tin hiéu nhiéu;

Xac nhan cac yéu ciu sau theo thi tuc & muc 3.2.8.6:

e UUT khéng phat trén tat cd kénh van hanh thiét lap & B1 coé nhiéu trong
khoang thoi gian Fixed Frame Period tiép theo Clear Channel Assesment
dau tién sau khi tin hiéu nhiéu dwoc phat hién. UUT dwoc phép phat Short
Control Signalling Transmission trén kénh van hanh nhw cac yéu cau tiép
theo;

e Ngoai Short Control Signalling Transmission, UUT khéng dwoc phat tin hiéu
khac khi co tin hiéu nhiéu;

e Short Control Signalling Transmission phai théda man yéu cau trong muc
2.6.3. Viéc xac nhan dap (rng dbi véi Short Control Signalling Transmission
c6 thé yéu ciu thay déi thong sé trén phan tich phd;

Pé xac nhan UUT khéng phat tin hiéu thwong (ngoai bao hiéu ngén) khi co

nhiéu, thdi gian giam sat phai bang 60 s hoac lau hon néu can phan doan thuc
hién do dé& dap rng yéu cau vé do phan giai;

Khi hoan thanh phép do va loai b tin hiéu nhiéu, UUT c6 thé dwoc bat dau phat
tré lai trén kénh van hanh nhwng khéng can xac nhan thém cac yéu cau khac.

3.2.8.5. Thiét bi FBE - Phép do dan - Co’ ché truy nhap kénh

Muc nay qui dinh tha tuc do kiém dé& xac nhan phu hop dbéi véi tham sé Channel
Occupancy Time va Idle Period dwoc st dung trong co' ché truy nhap kénh.

B1:
B2:
B3:

twong ty B1 trong muc 3.2.8.2.
twong ty B2 trong muc 3.2.8.2.
Ghi tham sb phat.
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Ghi thoi diém bat dau va khoang thoi gian phat, thoi diém bat dau va thoi gian
nghi gilra cac lan phat trén kénh van hanh;
Biéu dién t, la thoi diém UUT bat dau, dy 1a khoang thoi gian kénh van hanh

dwoc st dung. Biéu dién iy 1a thoi diém bat dau, gy la khoang thoi gian kénh van
hanh khéng dwoc st dung. Hinh 15 biéu dién cac thong sb nay.

Po khoang th&i gian Un-Occupied Period va Channel Occupancy Time

Khoang th&i gian Channel Occupancy Time (COT) dwoc dinh nghia bang
(t,+d, -t ) VOI tc < th. néu trong khodng thoi gian [t ,t, +d, ], tAt cac cac khodng
thoi gian gy kénh van hanh khong co6 tin hiéu phat déu khong 1&n hon 16 ps. Nhw

dwoc dinh nghta trong muc 2.6.1, trong moi Channel Occupancy Time c6 thé co
mot hoac nhiéu hon [an UUT phat;

S dung céac gia tri ghi dwoc & B3, c6 thé xac dinh dwoc cac gia tri cla cac
khoang thoi gian COT va cac khoang thoi gian Un-Occupied Period. Khoang thoi
gian Un-Occupied Period |1a khoang thdi gian gira cac lan phat khac nhau cla
UUT v&i gia tri khdong 16n hon 18 ps. Cac khoang thoi gian I&én hon gia tri nay
dwoc coi nhw ndm trong COT.

Xac dinh Fixed Frame Period
Dva trén cac két qua do & B4 va khai bao Fixed Frame Period ctia UUT, xac
dinh th&i diém bat dau va két thuc cta tirng Fixed Frame Period;

Khoang th&i gian Unoccupied Period ngay trwdc thodi diém bat dau clia Fixed
Frame Period dwoc goi la Idle Period cua khoang thi gian Fixed Frame Period
trwéc do nhw dwee dinh nghia trong muc 2.6.1.

ie * Be i et g ig  igt+gg i ig+ g in in+Bn

Y OoY YY Yy oYYy \

t to+do te terde ted 1, terd,  t th + dy Y
— A A
Y Y
ge>16ps A single Channel Occupancy O, consisting of multiple transmissions. gn> 16 pus
The duration of Channel Occupancy O, is (t, + dp — to).

Hinh 15 - Tién trinh trén UUT
Xac nhan thda man yéu cau

S dung két qua trong BS dé danh gia sw phu hop cta cac tham sé xac dinh
duwoc voi yéu cau vé vé Channel Occupancy Time I&n nhét va Idle Period nhd
nhé&t trong tirng Fixed Frame Period dwoc str dung.

3.2.8.6. Thiét bj FBE - Phép do dan - Thu tuc do viéc str dung kénh/tan s6
Muc nay dwa ra thu tuc do chung dé xac dinh c6 tin hiéu phat trén kénh van hanh
dang do hay khéng. Thi tuc nay chi dwoc sir dung nhw mét phan cda thi tuc & cac
muc da néi & trén.

B1l:
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— DPat théng sb may phan tich phd nhw sau:
e Centre Frequency: Tan sb trung tdm cutia kénh dang duoc kiém tra;
e Frequency Span: 0 Hz
e RBW: khoang 50% bang théng kénh chiém dung (néu khéng hé tro dén mirc
nay, st dung RBW cao nhét cia may);
e VBW: = RBW (néu phan tich phd khéng hé tro, lwa chon VBW I&n nhat c6
thé dwoc thiét 1ap);
e Detector Mode: RMS;
e Sweep Time: > 2 x Channel Occupancy Time;
e Sweep Points: it nhat mét diém trong 1 ps;
e Trace Mode: Clear/Write;
e Trigger: Video hoac RF/IF Power.

B2:
— Lwu di¥ liéu do vao file d& thwc hién phan tich bang may tinh bang phdn mém
thich hop.

B3:

—  Xac dinh cac diém di liéu can phan tich bang cach str dung ngwdng phat hién:

—  Pém sb diém lién tiép duoc xac dinh béi kénh dwoc danh gia va nhan so do voi
kboéng thoi gian gitra hai diém dir liéu lién tiép. Lap lai viéc nay trén toan b clra
so do;

—  Khi do céc khoang Idle Period hoéc khoang lang, dém s6 diém di ligu lién tiép tir
mét khoang dirng phat trén kénh dwgc danh gia va nhan s6 diém nay voi k[]oéng
thoi gian gitra hai diem dir liéu lién tiép. Lap lai viéc nay trén toan bd clra sb do.

3.2.8.7. Thiét bj FBE - Phép do birc xa

Co6ng suat diu ra clia bd tao tin hiéu nhiéu phai thich hop dé céng suét dau vao ang-

ten clia UUT bang mic ED Threshold Level trong muc 2.6.1.

Khi thwe hién do kiém bang phuwong phap birc xa trén UUT ¢ &ng-ten dinh hwéng

(bao gdbm &ng-ten thdng minh va ang-ten cé kha nang diéu hwéng), duong két ndi

gitra UUT véi thiét bi di kém va tin hiéu radar dwoc tao ra phai dwoc sap xép trung

v&i huwéng birc xa |én nhét ctia ang-ten dwoc UUT st dung.

Céu hinh do trong Phu luc B va tha tuc do lién quan trong Phu luc C sé duwoc st

dung trong qua trinh do UUT. Thu tuc do birc xa cling twong tw nhw dbi véi do dan.

3.2.8.8. Thiét bj LBE - Diéu kién do b6 sung

UUT c6 kha nang hoat déng & ché dd thiét bi Supervising va Supervised phai duoc

do & ca hai ché do.

Nha san xuét phai khai bao cac thoéng tin sau:

— Kha nang UUT st dung theo Ghi chu 1 ctia Bang 7 hoac Ghi chu 1 ctia Bang 8;

— Kha nang sr dung Ghi chui 2 clia Bang 7 néu UUT 13 thiét bj Supervising Device;
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Dang thiét bj cia UUT la thiét bi kh&i tao va/hoéc thiét bj dap ng;

Mtrc chat lwgng cao nhat theo li thuyét ctia UUT;
Cac I&p wu tién Priority Class dwgc UUT st dung.

ca phép do can dwoc thwe hién véi dd phan gidi thoi gian khong vuot qua 1 ps.

Thiét bi do phai c6 kha nang giam sat, theo ddi UUT trong it nhat 10 000 khodng thoi
gian Channel Occupancy Time v&i do phan giai theo yéu cau noi trén. D liéu lwu lai
c6 thé dwoc phan doan. Khi dé, cac khoang thoi gian COT sé duoc tach ra tir cac
phan doan di¥ liéu dwoc lwu. Viéc phan tich, danh gia COT duwgc thwe hién theo thu
tuc 3.2.8.11.

L&p wu tién Priority Class st dung trong phép do dwoc Iwa chon nhuw sau:

Néu co Priority Class 2 (va co thé I6p wu tién khac), UUT phai dugc do dé danh
gia so v&i cac yéu cau twong trng Priority Class 2 nhw dwgc qui dinh trong Bang
7, Bang 8;

Néu khéng s dung Priority Class 2 nhwng cé Priority Class 1 (hoac cac I6p wu
tién khac), UUT phai dwoc do dé danh gia so véi cac yéu cau twong trng Priority
Class 1 nhw dwoc qui dinh trong Bang 1Bang 7, Bang 8;

Néu khéng st dung Priority Class 1, 2 nhwng c6 Priority Class 3 (hoac 4), UUT
phai dwoc do dé danh gia so v&i cac yéu cau twong &ng Priority Class 3 nhw
dwoc qui dinh trong Bang 1Bang 7, Bang 8;

N‘éu chi str dung Priority Class 4, UUT phai dwoc do dé danh gia so v&i cac yéu
cau twong &ng Priority Class 4 nhw dwoc qui dinh trong Bang 1Bang 7, Bang 8;

3.2.8.9. Thiét bi LBE - Khéi tao phép do dan
Hinh 16 biéu dién vi du so d6 do thiét bi bang phép do dan.

Spectrum
» Analyzer
o | Splitter/ Companion
uut | Combiner Splitter/ w Device
™| Combiner
A

Signal
Generator
(Interferer)

Traffic
Source

Hinh 16 - So’ dd do thiét bj LBE bang phép do dan

Viéc danh gia kha nang thich nghi ca thiét bi dwoc thwe hién véi cac tha tuc dwdi
day.
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B1:

- uut ndi voi thi‘ét bi lién quan trong qua trinh do. May tao tin hiéu, may phan tich
pho, UUT, ngudn Ivu lwong va cac thiét bi lién quan dwoc két noi nhw trong Hinh
16, trong do bg tao nhiéu dwoc tat. May phan tich pho dugce sir dung dé giam sat
tin hiéu phat cia UUT dwdi anh hudng cda nhieu. Nguon lvu lugng co the la
mét phan trong cau trdc cia UUT,;

—  Mc tin hiéu thu (tin hiéu mong mudn) tai UUT phai dG dé dam bao va duy tri két
noi tin cay trong qua trinh do. Giai tri mdre tin hiéu thu dién hinh trong phan I&n
cac trwong hop la -50 dBm/MHz.

— Cai dat cac théng sb sau trén phan tich phd:

e RBW: = bang théng kénh chiém dung (hodc gia tri cao nhat cta phan tich
phd néu khdng dam bao yéu cau trén);

e VBW: = 3 x RBW (hodc gia trj cao nhat ctia phan tich phdé néu khéng dam
bdo yéu cau trén);

e Detector Mode: RMS;

e Centre Frequency: tan sé kénh van hanh cta UUT;

e Span: 0 Hz;

e Sweep Time: > 2 x Channel Occupancy Time;

e Trace Mode: Clear/Write;

e Trigger Mode: Video hoac RF/IF Power.

B2:

—  Céu hinh nguén Iwu lwong sao cho bd nhé d@m ciia UUT dadm béo ludn cé div
liéu dwoc xép hang dé phat (goi la diéu kién phat dém san sang) dén thiét bj lién
quan. Néu khoéng thé cau hinh theo yéu cau nay, UUT phai dwoc ciu hinh dé c6
thdi gian Channel Occupancy Time I&n nhat trong khoang thoi gian Fixed Frame
Period;

— D& tranh anh hwéng cda hién twong dao chiéu lwu lwong dwoc dén két qua do,
nguon lwu lwvgng dwong dwoc st dung la nguon cé chieu duy nhat.

3.2.8.10. Thiét bj LBE - Phép do dan - Tha tuc xac nhan kha nang phat hién tin
hiéu RLAN khac trén kénh van hanh & ché do don kénh

B1: Thiét 1ap két nbi

— UUT duoc ciu hinh dé hoat ddng & ché do don kénh (sir dung duy nhét 1 kénh
van hanh);

B2: Két ndi tin hiéu gay nhiéu

— M@t trong 3 tin hiéu gay nhiéu nhw mo ta trong muc B.7 duwgc dwa vao kénh van
hanh cuaa UUT. Bang théng cua tin hiéu nhiéu chira ca kénh van hanh. Muc tin

hiéu nhiéu tai ddu vao UUT bang mirc ED Threshold Level (TL) dinh nghia trong
muc 2.6.2.

B3: Xac nhan dap trng cla thiét bj véi tin hiéu nhiéu
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Phan tich phd dwoc st dung dé giam sat tin hiéu phat ciia UUT trén kénh van

hanh sau khi c6 tin hiéu nhiéu dwa vao. Phan tich pho can queét de phat hién khi

c6 tin hiéu nhiéu;

Xac nhan cac yéu ciu sau theo thi tuc & muc 3.2.8.17:

e UUT dirng phat trén ké&nh van hanh trong khoang th&i gian bang gia tri I&n
nhét ciia Channel Occupancy Time tong rng vé&i m&c wu tién Priority Class
dang duwoc sir dung khi do (xem Bang 7, Bang 8). UUT dwoc phép phat
Short Control Signalling Transmission trén k&nh van hanh nhw cac yéu cau
tiép theo;

e Ngoai Short Control Signalling Transmission, UUT khoéng dwoc phat tin hiéu
khac khi c6 tin hiéu nhiéu;

e Short Control Signalling Transmission phai théa man yéu cau trong muc
2.6.3. Viéc xac nhan dap (rng dbi véi Short Control Signalling Transmission
c6 thé yéu ciu thay ddi thong sé trén phan tich phé;

Déﬂxéc nhan UUT khong phat tin hiéu thuwong (ngoai bao hiéu ngan) khi co

nhieu, thoi gian giam sat phai bang 60 s hoac lau hon néu can phan doan thuc

hién do dé dap ng yéu cau ve dd phan giai;

Khi hoan thanh phép do va loai bé tin hiéu nhiéu, UUT c6 thé dwoc bat dau phat

tré lai trén kénh van hanh nhwng khéng can xac nhan thém cac yéu cau khac.

Thuce hién lai B2 va B3 déi v&i cac tin hiéu nhiéu khac trong muc B.7.
3.2.8.11. Thiét bj LBE - Phép do dan - Tha tuc xac nhan kha ning phat hién tin

B1:

B3:

hiéu RLAN khac trong trwong hop sir dung nhiéu kénh van hanh
theo Tuy chon 1

Thiét 1ap két néi

UUT dwoc ciu hinh dé hoat dong tir 2 dén 6 k&nh van hanh 20 MHz lién tiép. Sé
lwong kénh dwoc str dung dwoc ghi lai trong Bao cao do;

Xac nhan UUT da bat dau phat trén cac kénh van hanh

: Chen tin hiéu nhiéu

Nhiéu (xem muc B.1.1) dwoc bat;

Tan s va bang théng cla nhiéu phai dam bao dé chira tat ca cac kénh van hanh
d‘u’o’clsﬂ’ dung. Ngoai ra, bai do cé thé thwc hién bang cac lan lwot dwa nhieu voi
tan sb va bang théng du dé chira duy nhét tivng kénh van hanh;

Mrc tin hiéu nhiéu tai ddu vao UUT phai bang m&c ED Threshold Level (TL)
dinh nghia trong muc 2.6.2.

Xac nhan dap trng cua thiét bj vai tin hiéu nhiéu
Phan tich phd dwoc st dung dé giam sat tin hiéu phat ciia UUT trén kénh van
hanh sau khi c6 tin hiéu nhiéu dwa vao. Phan tich pho can quét de phat hién khi
co tin hiéu nhiéu;
Xac nhan cac yéu ciu sau theo thi tuc & muc 3.2.8.17:
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e UUT khéng phat trén tat cd ké&nh van hanh thiét lap & B1 coé nhiéu trong
khodng thdi gian bang gia tri I&n nhat cia Channel Occupancy Time twong
trng v&i mirc wu tién Priority Class dang dwoc str dung khi do (xem Bang 7,
Bang 8). UUT dwoc phép phat Short Control Signalling Transmission trén
kénh van hanh nhw cac yéu cau tiép theo;

e Ngoai Short Control Signalling Transmission, UUT khéng dwgc phat tin hiéu
khac khi c6 tin hiéu nhiéu;

e Short Control Signalling Transmission phai théda man yéu cau trong muc
2.6.3. Viéc xac nhan dap ng dbi véi Short Control Signalling Transmission
c6 thé yéu ciu thay dbi théng sbé trén phan tich phé;

DPé& xac nhan UUT khéng phat tin hiéu thuong (ngoai bao hiéu ngén) khi co

nhiéu, thdi gian giam sat phai bang 60 s hoac lau hon néu can phan doan thuc
hién do dé& dap (rng yéu cau vé do phan giai;

Khi hoan thanh phép do va loai bé tin hiéu nhiéu, UUT co thé dwoc bat dau phat
tr& lai trén kénh van hanh nhwng khéng can xac nhan thém cac yéu cau khac.

3.2.8.12. Thiét bj LBE - Phép do dan - Tha tuc xac nhan kha ning phat hién tin

B1:

B2:

B3:

hiéu RLAN khac trong trwéng hop sir dung nhiéu kénh van hanh
theo Tuy chon 2

Thiét lap két nbi
UUT dwoc cau hinh dé hoat ddng trénkénh van hanh la kénh ghép 40 MHz. Mot

trong hai kénh 20 MHz c4u thanh kénh ghép dwoc goi Ia kénh van hanh chinh
(xem muc 2.6.2);

Xac nhan UUT da bat dau phat trén cac kénh van hanh.

Cheén tin hiéu nhiéu

Nhiéu (xem muc B.1.1) dwgc bat;

Tan sb va bang théng cta nhiéu phai d@m bao dé chi chira ké&nh van hanh 20

MHz phu ma khéng chira kénh van hanh 20 MHz chinh;

Mtrc tin hiéu nhiéu tai dau vao UUT phai bang mirc ED Threshold Level (TL)

dinh nghia trong muc 2.6.2.

Xac nhan dap tng cla thiét bj véi tin hiéu nhiéu

Phan tich phd dwoc st dung dé giam sat tin hiéu phat ‘Cﬂa UUT trén kénh van

hanh sau khi c6 tin hiéu nhiéu dwa vao. Phan tich ph6 can quét dé phat hién khi

co tin hiéu nhiéu;

Xac nhan cac yéu ciu sau theo thi tuc & muc 3.2.8.17:

e UUT dirng phat trén kénh van hanh 20 MHz phu cé nhiéu trong khoang thoi
gian bang gia tri I&n nhat ca Channel Occupancy Time twong (ng véi mirc
wu tién Priority Class dang dugc st dung khi do (xem Bang 7, Bang 8). UUT
dwgc phép phat Short Control Signalling Transmission trén kénh van hanh
phu nhw céc yéu ciu tiép theo;
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Ngoai Short Control Signalling Transmission, UUT khéng dwoc phat tin hiéu
khac trén kénh van hanh 20 MHz phu khi ¢6 tin hiéu nhiéu;
Short Control Signalling Transmission phai thda man yéu ciu trong muc
2.6.3. Viéc xac nhan dap (rng dbi véi Short Control Signalling Transmission
co thé yéu cau thay déi théng sé trén phan tich phd;

—  Pé& xac nhan UUT khéng phat tin hiéu thuwong (ngoai bao hiéu ngén) trén kénh
van hanh 20 MHz phu khi cé nhiéu, thoi gian giam sat phai bang 60 s hoéc lau
hon néu can phan doan thuc hién do dé dap tng yéu cau vé doé phan giai;

— Khi hoan thanh phép do va loai bé tin hiéu nhiéu, UUT cé thé dwoc bat dau phat
trg’y lai trén kénh van hanh 20 MHz phu nhwng khéng can xac nhan thém cac yéu
cau khac.

3.2.8.13. Thiét bj LBE - Phép do dan - Co’ ché truy nhap kénh (Tuy chon A)
Muc nay qui dinh tha tuc do kiém dé xac nhan co ché truy nhap kénh dwoc UUT st

dung.

B1: twong ty B1 trong muc 3.2.8.9.

B2:

— Twong ty B2 trong muc 3.2.8.9;

—  Néu UUT sir dung theo Ghi chu 1 trong Bang 7, can lwu y:

C4u hinh nguén lwu lwong thir hai dé 16n hon lwu lwong i thuyét cha cac
thiét bi lién quan. Nguén Iwu lwong thi hai sé dwoc dwa vao bd dém cla cac
thiét bi lien quan dé thiét bi nay ludn c6 di¥ liéu & hang doi (b6 dém day) dé
dwa dén UUT;

Trong bai do, thiét bj Supervising Device sé& cip phép mot hoac nhiéu 1an dbi
v&i tirng thong sb COT. V&i mbdi COT, sé chi cé duy nhat 1 khodng lang voi
do dai it nhat 100 us duoc st dung.

B3: Ghi tham sé phat.

—  Ghi thoi diém bat dau va khoang thoi gian phat, thoi diém bat dau va thoi gian
nghi gilra cac lan phat trén kénh van hanh;

— Biéu dién t, la thoi diém UUT bat dau, dy la khoang thoi gian kénh van hanh
dwoc siv dung. Biéu dién i, la thoi diém bat dau, gy la khoang thoi gian kénh van
hanh khéng dwoc st dung. Hinh 17 biéu dién cac théng sé nay.
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) LA A A ! ‘
ty ty . dg tl t, -= d, I=, t ‘ dy t‘_ t, . dy t‘,‘ ty ' dy

H_)k > A v )

E>25us A single Channel Occupancy O, consisting of multipletransmissions. gn>25 us
The duration of Channel Cccupancy O, is {ty, + dy —t.).

[

Hinh 17 - Cac khoang th&i gian
Po khoang th&i gian Idle Period va Channel Occupancy Time

Khoadng th&i gian Channel Occupancy Time (COT) dwoc dinh nghia bang
(t, +d, -t ) VOIi tc < th. néu trong khoang thoi gian [t .t +d, |, tt cac cac khoang
thoi gian gy kénh van hanh khong cé tin hiéu phat déu khéng I&n hon 25 ps. Nhuw
dwoc dinh nghta trong muc 2.6.2, trong moi Channel Occupancy Time co thé co
mot hoac nhiéu hon lan UUT phat;

S dung céac gia tri ghi dwoc & B3, c6 thé xac dinh duwoc cac gia tri clia cac
khoang thoi gian COT va cac khoang thoi gian Idle Period. Khoang théi gian Idle
Period 1a khoang thoi gian gitra cac 1an phat khac nhau cla UUT véi gia tri Ion
hon 27 us;

So véi gia tri cta Idle Period (25 ps), gia tri 27 us st dung trong phép do nay dé
tinh dén sai s& phép do.

Phan loai Idle Period
Goi k Ia sé tw nhién;

Gan tat ca cac khoang Idle Period dén mét trong s6 k + 1 nhém chira. Gia tri cla
k phu thuéc mtre wu tién Priority Class dwoc phép do st dung. M6i nhom chira
dwoc biéu dién béi B, 0 n < k:

e Néu Priority Class bang 1, k = 16 va cac nhém chiva dwoc ki hiéu By, ..., Big;
e Néu Priority Class bang 2:

+ Né&u UUT st dung Ghi chu 2 trong Bang 7, k = 32 va cac nhém chra
dwoc ki hiéu By, ..., Bsp;

+ Néu UUT khdng s dung Ghi cha 2 trong Bang 7, k = 16 va cac nhom
chtra duwoc ki hiéu By, ..., Bis;

e Néu Priority Class bang 3, k = 8 va cac nhém chira dwoc ki hiéu By, ..., Bg;
e Néu Priority Class bang 4, k = 4 va cac nhém chira dwoc ki hiéu B, ..., Ba;

Néu Priority Class bang 1, nhém chiva B, dwoc xac dinh nhw sau:
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([0, 77]us,n=0
B, =4[77+9x(n-1),77+9xn]us,1<n<15

n

L[ZlZ,oo],uS, n=16

Néu Priority Class bang 2, nhém chira B, dwoc xac dinh nhw sau:
e Néu UUT la Supervising Device sir dung Ghi chu 2 trong Bang 7:
([0,41]us, n=0
B, =4{[41+9x(n-1),41+9xn]us 1<n<31
|L[320, wl|us,n =232
e Néu UUT Ia Supervised Device hodc UUT la Supervising Device khéng st
dung Ghi chu 2 trong Bang 7:
([0,41]us,n =0
B, ={[41+9x(n-1),41+9xn]us,1<n<15

L[176, oo],uS, n=16

Néu Priority Class la 3, nhém chiva B, dwoc xac dinh nhw sau:

e Néu UUT Ia Supervised Device:

([0,32]us,n=0
B, =1[32+9x(n-1),32+9xn]us,1<n<7

‘[[95,00];18, n=38

e Néu UUT la Supervising Device:

([0,23]us,n=0
B,={[23+9x(n-1),23+9xn]us,1<n<7

{[86,00];15, n=38

Néu Priority Class la 4, nhém chiva B, dwoc xac dinh nhw sau:

e Néu UUT Ia Supervised Device:

([0,32]us,n=0
B, ={[32+9x(n-1),32+9xn]us,1<n<3

L[59,oo]ys, n=4

e Né&u UUT la Supervising Device:
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([0,23]us,n=0
B,=1[23+9x(n-1),23+9xn]us,1<n<3
|

L[S0,00]#S, n=4

B6: Tinh xac suét Idle Period

DPat H(B,) la sé lwong khoang ldle Period trong nhém chira By;

DatE la sb lwong Idle Period quan sat dwoc. Khi doé:
E=> H(B,)

Tinh x&c suat quan sat dwoc nhu sau:

e Dat p(n) la xac suét Idle Period c6 dd dai nhé hon gi¢i han trén cia nhém
chtra By: p(n) = p(ldle Period < Gi¢i han trén cla By);

e V&imbigiatrin, 0sn<k:

Panh gia UUT phu hop véi yéu cau vé xac suét Ién nhat nhw sau:
e Néu Priority Class la 1, tirng xac suéat p(n) cta Idle Period trong trng nhém
chtra [By, ..., Bn] khdng duwoc I¢n hon xac suat cuc dai sau:
(0,05,n=0
0,12,n=1
p(n)=
0,12+ (n-1)x0,0625,2 < n <15

|
|1,n>15
e Néu Priority Class la 2, tirng xac suat p(n) cta Idle Period trong trng nhém
chtra [By, ..., Bn] khong dwoc I6n hon xac suat cuc dai sau:
+ Né&u UUT sir dung Ghi chu 2 ctia Bang 7:

(0,05,n=0
0,12, n=1
p(n)=

0,12+ (n-1)x0,03125,2 < n < 29

(1,0 > 29

+ Né&u UUT khéng st dung Ghi chl 2 ctia Bang 7:
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(0,05,n=0
0,12, n=1
p(n)

0,12+ (n-1)x0,06252<n <15

[1.n>15
+ Néu UUT st dung Ghi chu 1 ctia Bang 7:

(0,05,n=0

|0,09+(n—1)><0,03125,1§ n<7v

p(n)=
|O,59+(n—1)x0,03125,8£ n<14

1,0 > 14

e Néu Priority Class la 3, tirng xac suéat p(n) cta Idle Period trong ttrng nhém
cha [By, ..., Bn] khdng dwoc Ién hon xac suat cuc dai sau:

(0,05,n=0
0,18,n=1
p(n)=

0,18+ (n-1)x0,125,2<n <6

{1,n>6

e Néu Priority Class la 4, tirng xac suéat p(n) cta Idle Period trong ttrng nhém
chra [By, ..., Bn] khdng duwoc Ién hon xac suat cuc dai sau:

(0,05,n=0

p(n):J0,05+nxO,125,1sns3
[1,n>3

3.2.8.14. Thiét bi LBE - Phép do dan - Co’ ché truy nhap kénh (Tuy chon B)

Trong tuy chon B, thay vi thwc hién do nhuv muc 3.2.8.13, nha san xuat duwoc phép

khai b4o sw phu hop véi cac yéu cau trong muc 2.6.2.

3.2.8.15. Thiét bi LBE - Phép do dan - Channel Occupancy Time I&n nhat (Tuy
chon A)

Céc budc dwdi day dwoc st dung dé do kiém xac nhan gia tri Channel Occupancy

Time I&n nhéat dwoc UUT st dung.

M6t Channel Occupancy bao gdm céac thdng tin phat tv UUT va c6 thé gdm ca théng

tin phat tlr cac thiét bj lién qua. Channel Occupancy Time dwoc xac dinh qua B4 muc

3.2.8.13. Cac gia tri cua COT phai dwoc ghi trong Bao cao do.

Céu hinh & B2 clia muc 3.2.8.9 sé& cho phép UUT & ché dd hoat déng cd COT I6n

nhét.
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UUT phai thda man yé&u cau vé gii han Ién nhét cia COT dwéi cac diéu kién sau:

Néu Priority Class st dung |a 1, cac gia tri Channel Occupancy Time khoéng Ién
hon 6 ms;

Néu Priority Class str dung la 2, cac gia tri ciia COT khéng dwoc Ién hon cac
murc sau:

e 6 ms néu UUT str dung Ghi cha 1 trong Bang 7;

e 10 ms néu UUT sir dung Ghi chu 2 trong Bang 7;

e 6 ms néu UUT khéng str dung Ghi chu 2 trong Béng 7;

Néu Priority Class st dung |a 3, cac gia tri Channel Occupancy Time khoéng Ién
hon 4 ms;

Néu Priority Class st dung |a 4, cac gia tri Channel Occupancy Time khéng I&n
hon 2 ms;

3.2.8.16. Thiét bi LBE - Phép do dan - Channel Occupancy Time I&n nhéat (Tay

chon B)

Trong tuy chon B, thay vi thwc hién do nhuv muc 3.2.8.15, nha san xuat duwoc phép
khai bao sw phu hop véi cac yéu cau trong muc 2.6.2.

3.2.8.17. Thiét bj LBE - Phép do dan - Thu tuc do viéc str dung kénh/tan sb
Muc nay dwa ra thu tuc do chung dé xac dinh c6 tin hiéu phat trén kénh van hanh
dang do hay khéng. Tha tuc nay chi dwoc s dung nhw mét phan cua thi tuc & cac
muc da noéi & trén.

B1:

B2:

B3:

D4t théng sé may phan tich phd nhw sau:

e Centre Frequency: Tan s trung tdm cta kénh dang dwoc kiém tra;

e Frequency Span: 0 Hz

e RBW: khoang 50% bang théng kénh chiém dung (néu khéng hd tror dén muirc
nay, st dung RBW cao nhét cia may);

e VBW: = RBW (néu phan tich phd khéng hé tro, lwa chon VBW I&n nhét cé
thé dwoc thiét 1ap);

e Detector Mode: RMS;

e Sweep Time: > 2 x Channel Occupancy Time;

e Sweep Points: it nhat mot diém trong 1 ps;

e Trace Mode: Clear/Write;

e Trigger: Video hoac RF/IF Power.

Lwu dir liéu do vao file d& thwc hién phan tich bang may tinh bang phan mém
thich hop.
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—  Xac dinh céac diém dir liéu can phan tich bang cach str dung ngwdng phat hién;

— Dém s6 diém lién tiép dwoc xac dinh béi kénh dwec danh gia va nhan s6 dé véi
kboéng thoi gian gitra hai diem dir liéu lién tiep. Lap lai viéc nay trén toan bd clra
sO do;

- Khi do céac khoang Idle Period hodc khoang lang, dém sb d,iém’dff liéu lién tiép tir
mat khoang dirng phat trén kénh dwoc danh gia va nhan so diém nay voi khoang
thoi gian gitra hai diém dir liéu lién tiep. Lap lai viéc nay trén toan bd cira so do.

3.2.8.18. Thiét bi LBE - Phép do birc xa

Co6ng suéat dau ra cla bo tao tin hiéu nhiéu phai thich hop dé cong suat diu vao ang-

ten ctia UUT bang mirc ED Threshold Level(TL) trong muc 2.6.2.

Khi thwe hién do kiém bang phwong phap birc xa trén UUT cé ang-ten dinh huéng

(bao gdbm ang-ten thdng minh va ang-ten cé kha nang diéu hwéng), dwdng két nbi

gitva UUT vai thiét bj di kém va tin hiéu radar dwoc tao ra phai dwoc sap xép tring

v&i huwéng bire xa Ién nhét clia ang-ten dwoc UUT st dung.

Céu hinh do trong Phu luc B va tha tuc do lién quan trong Phu luc C sé duoc st
dung trong qué trinh do UUT. Thu tuc do birc xa cling twong tw nhw dbi véi do dan.
3.2.9. Dac tinh chan may thu

3.2.9.1. Diéu kién do

Céc phép do duoc thuc hién trong diéu kién do thuweng.

Kénh do kiém dwoc str dung nhw trong muc 3.1.4.

UUT hoat ddng & ché dd van hanh binh thwéng.

Vi thiét bi can do UUT c6 kha nang thay dbi tan sb tw dong (cap phat kénh thich
nghi), tinh nang nay phai dwgc ngan khéng st dung khi do.

Néu thiét bj cé thé cdu hinh dé& hoat déng véi nhiéu bang théng kénh chiém dung
khac nhau, nhiéu tbc d6 dir liéu khac nhau, phép do yéu ciu sir dung bang théng
kénh chiém dung nhé nhét, tbc do dir liéu thAp nhat. Thiét bj phai dap rng yéu cau
vé chét lwong trong muc 2.7 va khai bao clia nha san xuét trong muc 3.2.1. Cac yéu
cau nay phai dwoc ghi trong Bao céo do.

3.2.9.2. Phép do dan

V&i hé thdng st dung nhiéu nhanh thu, chi mét nhanh dwoc lwa chon dé do. Tat ca
cac nhanh khac déu bi ngan.

Hinh 18 trinh bay so dd do dwoc st dung véi chi tiéu d&c tinh chdn cla may thu.
Céc thiét bj lién quan cé thé can st dung phong cach li hodc khéng gian dac biét dé
chdng lai cac &nh hwéng gay sai léch két qua do.
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Variable attenuator Performance
step size < 1dB Monitoring
/ Device
Signalling Unit
or / T
Comparion A
i »] je—>
/ Device »>_ATT Splitter/ Direct. Coupler Ut
>a_—» > 5
| Combiner B {E‘—’
Shielding or ”
Shielded Room
Y
Blocking
Signal Spectrum
Generator Analyzer
Optional

Hinh 18. CAau hinh do dic tinh chan may thu

Do kiém tra d&c tinh chdn may thu dwoc thwe hién nhw sau.

B1:

B2:

B3:

B4:

B5:

B6:

UUT duoc dat & tan s6 hoat ddong dau tién dé do.

Bo tao tin hiéu chan dwoc dat & tan sb dau tién nhw trong Bang 9.

Khi b tao tin hiéu chan dworc tat, thiét 1ap két ndi gitba UUT va thiét bi lién quan
theo so’ d6 do trén Hinh 18. Diéu chinh b suy hao theo tirtng bwédc 1 dB cho dén
khi chéat lwong yéu cau van dwoc ddm bdo. Mdc tin hiéu mong mudn tai dau vao
UUT 1a Poin

Tang muc t6i thiéu (Pmin) 1én 6 dB dé dwa dén dau vao may thu ctia UUT.

MUrc tin hidu chan tai dau vao UUT duwoc thiét lap bang mirc twong tng trong
Bang 9. Ghi lai ket qua chat lwgng do va danh gia UUT c6 dap tng duoc yéu
cau chat lvgng trong muc 2.7 hay khong;

Néu chat lvgng van dwgc dam bao, tang tiép mirc tin hidu chan cho dén khi chat
lwong dat mu’cl thap hon muc tc}i thjéu. ,Ml:I’C tin hiéu chan lon nhat khi chat
lwong khéng thap hon mirc yéu cau toi thieu sé dwoc ghi trong Bao cao do;

L&p lai B4 dbi véi tirng t6 hop tan sé va mirc trong Bang 9.

L&p lai tr B2 dén B5 v&i UUT trén cac tAn sb hoat dong khac dé danh gia chi tiéu
dac tinh chan cda may thu.
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3.2.9.3. Phép do birc xa

Khi thwe hién do birc xa cho thiét bi s dung ang-ten danh riéng, cac phép do dwoc
thwe hién riéng cho tirng ang-ten duoc st dung.

Phép do str dung so d6 do & Phu luc B va thud tuc do trong Phu luc C két hop thi tuc
twong tw nhw phép do trong muc 3.2.9.2.

Mtrc tin hiéu gay chan may thu tai UUT dwoc coi nhw mirc trwdc ang-ten cta UUT.
UUT duoc sap xép va dinh vi sau cho hwéng bup séng chinh cta ang-ten tring
hwéng blrc xa cua tin hiéu chan. Vi tri va hwédng dat UUT duoc ghi trong Bao cao
do.

4. QUY PINH VE QUAN LY
Céc thiét bj truy nhap vé tuyén bang tan 5 GHz thudc pham vi diéu chinh néu tai muc
1.1 phai tuan tha Quy chuén nay.

5. TRACH NHIEM CUA TO CHU'C, CA NHAN

Céc td chirc, ca nhan lién quan c6 trach nhiém thwe hién chirng nhan va céng bd
hop quy céac thiét bi truy nhap vé tuyén bang tdn 5 GHz theo quy dinh vé chirng nhan
va cong bd hop quy dbi véi san phdm hang hoa chuyén nganh céng nghé théng tin
va truyén théng va chiu s kiém tra ctia co’ quan quan ly nha nwéc theo cac quy dinh
hién hanh.

6. TO CHUC THWC HIEN

6.1. Cuc Vién thdong, Cuc Tan sb vo tuyén dién va cac S& Thong tin va Truyén théng
c6 trach nhiém té chirc hwéng dan, trién khai quan ly cac thiét bi truy nhap vé tuyén
bang tAn 5 GHz theo Quy chuan nay.

6.2. Quy chuan nay dwoc ap dung thay thé cho Quy chuan ky thuat quéc gia QCVN
65:2013/BTTTT, “Quy chuan ky thuat qudc gia vé thiét bi truy nhap vo tuyén bang
tan 5 GHz".

6.3. Trong trwéng hop cac quy dinh néu tai Quy chuan nay cé sw thay déi, bd sung
hodc dwoc thay thé, viéc thuc hién theo quy dinh tai van ban méi.
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Phu luc A
(Quy dinh)
Vi tri do kiém va phép do birc xa

A.1. Vi tri do kiém va thiét bi do
A.1.1. Vitri do ngoai tr&i
Do ngoai trdi can thiét bi xoay tai mét phia va thiét bi gan &ng-ten c6 kha nang thay

dbi d6 cao & phia con lai nhw minh hoa trong Hinh A.1.

Substitution antenna

Measurement antenna
A
Antenna mast v
f
3 r
4
e
d\g\a‘\c
o™ :
65\“6 _d
praal _ Turntable
(,

Ground plane

Hinh A.1 - Khéng gian do ngoai tr&i

Mat phéng dat tao ra dwdng phan xa. Khi dé ang-ten thu sé thu dwoc tin hiéu ti
duwong truyén truc tiép va duwong phan xa. Viéc két hop cac duwong tin hiéu bi anh
hwéng béi do cao dat ang-ten do pha dwéng truyén phan xa bj thay dbi.

Ban xoay &ng-ten cho phép thay ddi dd cao so v&i bé mat dat tir 1 dén 4m sao cho vi
tri do ang-ten dat tdi wu, ddm bao théng tin gitra cac &ng-ten trong hé théng do.

Ban xoay &ng-ten phai cé kha nang xoay t6i da 360 dd trong mat phang ngang khi
duwoc str dung dé do UUT dat & vi tri cao hon bé mat dat 1,5 m.

Khoang céach giira cac diém dat ang-ten sé& dwoc trinh bay trong muc A.2. Théng tin
khodng cach sé dwoc ghi trong Bao cao két qua do.

A.1.2. Phong cam (phong khéong phan xa)

Phong cam la phong co két cAu dac biét voi cac vat liéu bao boc phia trong c6 kha
nang hap thu séng vo tuyén, triét tiéu hién twong phan xa. Bén trong phong cam,
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thiét bi do bao gbm hé théng &ng-ten & mét phia va ban xoay & mét phia, c6 thé
dung dé gan thiét bj can do nhw minh hoa trong Hinh A.2.

Turntable

~_ AN NN Radio [
e N Y LAY AN absorbing VY XY
LAY L A\, material VY AN

~ Antenna support

Antenna support \ L 7 T \(e?

Hinh A.2 - Phong cam do vé tuyén

Vat liéu va ciu tao d&c biét cia phong cam lam gidm thiéu nhiéu nén va anh hwéng
cla céac yéu td khac dén két qua do.

Khoang cach dat thiét bi do va kich thuwéc phong cam phai tuan tha yéu cau trong
muc A.2.

A.1.3. Khoang cach do

Khoang cach dé thuwc hién do UUT duwoc lwa chon sao cho UUT & vj tri khu vuc
trwdng xa clia ang-ten may do. Khodng cach nhé nhét gitra thiét bj can do (UUT) va
ang-ten do la ry = max | /l,D—\| , trong do:

Y.

2 buwdc séng, m;
fm: khodng cach nhé nhét gitva UUT va &ng-ten thu, m;

D: kich thwéc Ion nhét trong bé mat vat li ctia &ng-ten thu, m.
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2

la khodng cach bién gitra viing trudng gan (Fresnel) va trwdng birc xa khu xa

(Fresnel) clia ang-ten. Khoang cach nay con goi la khoang cach Rayleigh.

V&i cac phép do khdng thé ddm bao khodng cach yéu cau, can phai ghi nhirng yéu
t6 nay trong Bao céo do.

A.1.3. Ang-ten do

Ang-ten do dwoc str dung dé do séng tlr UUT va tir cac ang-ten phu. Néu thiét bj can
do phan thu, ang-ten do dwoc st dung dé phat tin hiéu.

Ang-ten do dwoc gan vao hé thdng gia d& va co thé sir dung véi phan cuc ngang
hodc phan cuc thang dirng. Ngoai ra, véi bai do ngoai trdi, dd cao ang-ten phai du
I&n, khodng tir 1 dén 4 m.
Tuy thudc dai tAn can do, dng-ten can dwoc lya chon dé dap ng day du yéu cau vé
thu/phat trong dai tan do.

A.1.4. Ang-ten phu

Ang-ten phu dwoc st dung dé thay cho UUT trong mét sé phép do bd sung.

Ang-ten phu dwoc lwa chon dé dap ing day dd yéu ciu vé thu/phat trong dai tAn can
do.

Diém dat &ng-ten phu trung véi vi tri tdm cla UUT néu UUT dung ang-ten tich hop
hodc vi tri két néi dng-ten ngoai vao UUT néu UUT dlng ang-ten roi.

Khodng cach cta diém thap nhat cla ang-ten phu dén mat dat khéng nhé hon 30
cm. Trwéc khi st dung, dng-ten phu phai dwoc cdn chudn so v&i dng-ten tham
chiéu. Ang-ten tham chiéu & dai tdn duwéi 1 GHz la ang-ten luéng cuc niva bwdc
s6ng va ang-ten tham chiéu & dai tan trén 1 GHz 1a &ng-ten birc xa déng huéng.

A.2. Tha tuc can chinh khi do birc xa
A.2.1. Do ngoai tr&i

Do birc xa dwoc thwe hién bang cach sir dung ang-ten do va ang-ten thay thé trong
khéng gian dwoc trinh bay trong muc A.1.1. C4u hinh va hiéu chuan thiét bi do dwoc
thwe hién theo thu tuc sau.

UUT va &ng-ten dwoc chinh huwéng sao cho cdng suat phat xa thu dwoc tir UUT 1a
I&n nhét. Vi tri dat va huwéng dwoc ghi trong Bao céo do.

— Tri trwong hop dac biét,ang-ten do (thiét bj 2 trong Hinh A.3) ban dau dat &
hwéng cd phan cye thang dirng va UUT (thiet bi 1 trong Hinh A.3) dat & vi tri tiéu
chuan trén gia d&. Bat UUT;

—  Thiét bi do (thiét bi 3 trong Hinh A.3) ndi v&i ang-ten do va dwoc cau hinh theo
yéu cau cua bai do.

— UUT quay 360° trong mat phdng ndm ngang dé tim vi tri thu dwoc tin hiéu I6n
nhét;
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Biéu chinh cao d6 ang-ten thu trong dai thay ddi vi tri dé thu duoc cong suat I6n
nhat. Ghi lai vi tri va cdng suat twong ng.

Lap lai hai buéc quay va diéu chinh dé cao néi trén khi ang-ten phan cuc ngang.

B0 cao quy dinh
Tr1mdénd m

1.5m Mat phang G4t

1 - Thiét bj can do
2 - Anten do )
3 - May phan tich phé hodc mat thu do

Hinh A.3 - So d6 do birc xa

A.2.2. Do trong phong cam

Do trong phong cam duoc thiét 1ap va can chinh twong tw nhw véi do ngoai troi &
muc A.2.1 nhwng bé qua bwéc can chinh d cao ang-ten do.

A.2.3. Do thay thé

Dé xac dinh gia tri tuyét d6i cia mot dai lwong, can st dung phép do thay thé theo
cac budc sau:

B1: Thay UUT voi ang-ten thay thé & vi tri thiét bi 1 trong Hinh A.3. Ang-ten thay
thé duwgc phan cyc thang ding;

B2: Nbi b tao tin hiéu v&i dng-ten thay thé va diéu chinh dén tan sé do;
B3: Vé:i prjép do ngoai troi, thwe hién diéu chinh dd cao ang-ten trong dai gia tri
thay doi de tim vi tri thu dwerce tin hiéu I&n nhat;

B4: Diéu chinh cdng suét bo tao tin hiéu dé& ang-ten thu thu dworc tin hiéu twong
tw tin hiéu thu tr UUT ;

B5: Cong suat bwc xa bang cong suét ra cta b tao tin higu + tang ich ang-ten -
suy hao cap ndi (theo dB);

B6: Thu tuc tr B2 dén B5 dwoc lap lai khi &ng-ten thay thé sir dung phan cuc
ngang.

Vé&i cac phong do hay khéng gian do gén cb dinh ang-ten do va cho phép diéu chinh
vi tri UUT, c6 thé str dung cac gia tri hiéu chuan 1ap dat ctia phong do hay khéng
gian do dé thay thé cho cac bwéc thwe hién noi trén.
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A.3. Po co ché truy nhap thich nghi cua thiét bi trong muc 2.7

A.3.1 Cau hinh do

Hinh A.4 biéu dién ciu hinh dwoc stir dung trong phép do co ché truy nhap ctia UUT.
Dé tranh anh hwdng cla tin hiéu khac va moi trudng dén két qua phép do, viéc thuc
hién do dwoc thyc hién trong phong cam.

Cogme_mion

\
N\
N\

\

Signal Rl
Generator

(Interferer) 4, E— i
uuT

Measurement distance '

A

Spectrum Analyzer
(UUT monitoring)

Hinh A.4 - Cau hinh do truy nhap thich nghi

A.3.2. Hiéu chuan cau hinh do

Trwée khi thwe hién do, can thwe hién hiéu chuan ciu hinh do. Hinh A.5 biéu dién so
dd hiéu chuén céu hinh do trong Hinh A.4 bang cach s dung ang-ten thay thé va
phan tich phd. Viéc hiéu chuan dwoc thwc hién d& ddm bdo murc tin hiéu nhiéu tai
dau vao ang-ten thay thé twong rng véi mirc sé dwoc st dung trong phép do dan
khi str dung ang-ten tang ich 0 dBi d& dwa dén UUT.

V&i phong do cé ang-ten c¢b dinh va cho phép thay dbi dwoc vi tri UUT, co thé st
dung céc gia tri hiéu chuan do phong do cung cép.

Signal Substitution
Generator . Antena
(Interferer) m E—
’ Spectrum
Analyzer
< >

Measurement distance

Hinh A.5 - C&u hinh hiéu chuan phép do birc xa co’ ché truy nhap thich nghi
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A.3.3. Phwong phap do

Thu tuc do bao gi“)m cac buwdc sau:

—  Sau khi hiéu chuan, thay thé &ng-ten thay thé bang UUT;

— UUT dwoc dat & vi tri co e.i.r.p huwéng ra dng-ten thu I&n nhét.
Ghi chu: vi tri thiét Iap dwoc ghi trong Bao céo do.

A.4. Do dac tinh chan may thu trong muc 2.8

A.4.1. C4u hinh do

Hinh A.6 minh hoa c4u hinh do dé& do dac tinh chan clia may thu badng phwong phap
do birc xa. D& dam bao két qua do chinh xac, khong bi tac ddong clia moi trwdng bén
ngoai, bai do dwgc thwe hién trong phong cam.

Signalling Unit
or
Companion
Device

Performance
Menitoring
Device

A

i Integral
Blocking o

Signal :
Generator E—"
‘ uuT

Measurement distance

A

Spectrum Analyzer
(UUT monitoring)

Hinh A.6 - Cau hinh do dac tinh chidn may thu bang phwong phap do birc xa

A.4.2. Cau hinh hiéu chuan

Trwée khi thwe hién do, can thwe hién hiéu chuan cau hinh do. Hinh A.7 biéu dién so
dd hiéu chuan c4u hinh do trong Hinh A.6 bang cach sr dung ang-ten thay thé va
phan tich phd. Viéc hiéu chuin dwoc thwc hién d& ddm bdo murc tin hiéu nhiéu tai
dau vao ang-ten thay thé twong rng v&i mirc sé dwoc s dung trong phép do dan
khi str dung &ng-ten tang ich 0 dBi dé dwa dén UUT.

V6&i phong do ¢é ang-ten cb dinh va cho phép thay dbi dwoc vi tri UUT, cd thé st
dung céc gia tri hiéu chuan do phong do cung cép.
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i Subsfitut
Blocking il
Signal
Generator m —
Spectrum
Analyzer
< >
Measurement distance

Hinh A.7 - Cau hinh hiéu chuan do dic tinh chin may thu
A.4.3. Phwong phap do
Tha tuc do bao gébm cac buéc sau:

—  Sau khi hiéu chuan, thay thé ang-ten thay thé bang UUT;
—  UUT dwoc dat & vi tri co e.i.r.p hwéng ra dng-ten thu I&n nhéat.
Ghi chu: vi tri thiét l1ap dwoc ghi trong Bao céo do.
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Phu luc B
(Quy dinh)
Tin hiéu dung dé do
B.1. Tin hiéu nhiéu dé do tinh thich nghi cia UUT
B.1.1. Nhiéu trang Gauss (AWGN - Additive White Gaussian Noise)
Nhiéu AWGN dwoc s dung la nhiéu lién tuc (tan suét 100%) cé bang théng 20 MHz.

— Khi do kha nang phat hién tin hiéu RLAN & ché dé van hanh da kénh theo Tay
chon 1, AWGN sé xuét hién trén tat ca cac kénh dwoc sir dung. Tuy nhién, néu
thwe hién do tuan tw trén cac kénh, AWGN sé chi xuat hién trén kénh van hanh
dwoc do;

— Khi do kha nang phat hién t,|’n hiéu RLAN & ché do van hanh da kénh theo Tuy
chon 2, nhiéu AWGN chi xuét hién & ké&nh van hanh phu.
B.1.2. Tin hiéu do OFDM

Tin hiéu do OFDM bao 96m chudi cac symbol OFDM lién tuc dwoc dinh nghia trong
muc 17 cla tai liéu vién dan IEEE 802.11™-2016. Nhw vay, tin hiéu do OFDM khéng
chtra thanh phdn mao dau OFDM PHY nhw trong muc 17.3.3 cla tai liéu vién dan
IEEE 802.11™-2016.

— Khi do kha nang phat hién tin hi@u RLAN & c’hé dd van hanh da kénh theo Tuy
chon 1, tin hiéu do OFDM sé xuat hién trén tat ca cac kénh duwoc s dung. Tuy
nhién, néu thwc hién do tuan tw trén cac kénh, tin hiéu do OFDM sé chi xuat hién
trén kénh van hanh dwoc do;

— Khi do kha nang phat hién tin hiéu RLAN & ché d6 van hanh da kénh theo Tuy
chon 2, tin hiéu do chi xuat hién & kénh van hanh phu.

B.1.3. Tin hiéu do LTE

Tin hiéu do LTE Ia tin hiéu lién tuc c6 bang théng 20 MHz dwgc dinh nghia trong
muc 6.1.1.1 cUa tai liéu vién dan ETSI TS 136 141.

—  Khi do kha n&ng phat hién tin hiéu RLAN & ché do van hanh da kénh theo Tuy
chon 1, tin hiéu do LTE sé& xuat hién trén tat ca cac kénh dwoc sl dung. Tuy
nhién, néu thuc hién do tuan tw trén cac kénh, tin hiéu do LTE sé& chi xuét hién
trén kénh van hanh dwoc do;

— Khi do kha nang phat hié,n tin hieu RLAN & ché dd van hanh da kénh theo Tuy
chon 2, tin hiéu do chi xuat hién & kénh van hanh phu.

B.2. Thu tuc danh gia tin hiéu do

Tin hiéu do dwoc kiém tra theo thi tuc dwdi day.

Nbi bd tao tin hiéu nhiéu vé&i may phan tich phd. Dat cac théng sb sau trén phan tich
pho:

- Centre Frequency: Tan sé trung tam danh dinh cla tin hiéu nhiéu;

— Span: 2 x bang thédng danh dinh cda tin hiéu nhiéu;
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— Resolution BW: x4p xi 1% bang thédng danh dinh cda tin hiéu nhiéu;
— Video BW: 3 x Resolution BW

— Sweep Points: 2 x Span / Resolution BW. Néu phan tich ph6 khong hé trg dén
sO diém quét yéu cau, co thé thye hién phéan doan bang thong va do tirng doan;

— Detector: Peak

— Trace Mode: Averaging

—  Number of sweeps: Thich hop dé két qua do n dinh;

— Sweep time: Auto

Bang thong 99% (bang thdng chiva dén 99% cong suét) cda tin hiéu nhiéu phai nam
trong khoang tir 80% dén 100% b&ng théng kénh danh dinh ctia UUT. Bé dam bao
dd 6n dinh (phang) cha nhiéu, bang thédng 4 dB (bang thédng gébm cac diém chénh
léch khéng qua 4 dB so vé&i mirc dinh) cla tin hiéu nhiéu (bd qua bién dong DC tai
tan sé trung tdm) phai nam trong it nhat 80% bang théng 99% cua tin hiéu nhiéu.

Khi do kha nang phat hién tin hiéu RLAN & ché dd van hanh da kénh theo Tuay chon
1, yeu cau trén ap dung dbi véi tin hiéu nhiéu twong rng tat cd cac kénh duwoc st
dung. Tuy nhién, néu thwc hién do tuan tw trén cac kénh, yéu cau trén chi ap dung
v&i tin hiéu nhiéu twong ng kénh van hanh duwoc do.

Khi do kha nang phat hién tin hiéu RLAN & ché do van hanh da kénh theo Tuy chon
2, y&u cau trén chi ap dung cho tin hiéu nhiéu twong (ng kénh van hanh phu.

Mat d& phb coéng suét clia tin hiéu nhiéu dwoc kiém tra bang cach thiét [ap théng sb
phan tich pho nhw sau:

— Centre Frequency: Tan s6 trung tdm danh dinh cla tin hiéu nhiéu;

— Span: Bang théng danh dinh cta tin hiéu nhiéu;

— Resolution BW: 1 MHz

— Video BW: 3 x Resolution BW

— Filter: Channel

— Detector: RMS

— Trace Mode: Clear Write

— Number of sweeps: Single

—  Sweep time: 1 s (toc d6 quét co thé giam sao cho khong anh hwdng dén gia tri
RMS cua tin hiéu can do).

Gia tri dinh do dwoc & trén 1a mat dd phd cdng suat cla tin hiéu nhiéu.

Khi két hop nhiéu tin hiéu nhidu dé kiém tra kha ndng hoat déng da kénh, cac phép
do kiém tra tin hiéu do néi trén dwoc thwe hién trén tirng bang théng kénh danh dinh
trong cac kénh duwgc str dung.
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Phu luc C
(Quy dinh)
Ma HS thiét bj truy nhap vé tuyén bang tan 5 GHz

T

Tén san pham, hang
héa theo QCVN

M3a s6 HS

M6 ta san pham, hang héa

01

Thiét bj truy nhap vo
tuyén bang tan 5 GHz
c6 coéng suat blirc xa
dédng hwéng tuong
duwong tr 60 mW tré
Ién

8517.62.51

Thiét bi thu-phat séng WiFi s dung
trong mang ndi bé khéng day & bang tan
5 GHz (Modem WiFi, bd phat WiFi) co
cobng suat birc xa dadng hwéng tuwong
dwong tr 60 mW tré 1€n, c6 hoac khdng
tich hop mét hoac nhiéu chirc nang sau:

- Thu phat v tuyén st dung ky thuat
dieu cheé trai pho trong bang tan 2,4 GHz;

- Dau cubi thong tin di ddng GSM;

- Pau cubi thdng tin di ddng W-CDMA
FDD;

- Pau cubi théng tin di dong E-UTRA
FDD (4G/LTE);

- Pau cudi théng tin di dong thé hé the
nam (5G);

- Thu phat vé tuyén cw ly ngan khac.

8525.80.40

Flycam (camera truyén hinh, camera ky
thuat sé va camera ghi hinh anh duwoc
gan trén thiét bj bay) st dung cdng nghé
didu khién tir xa, truyén hinh anh bang
séng vod tuyén diéu ché trai phd trong
bang tan 5 GHz va c6 cdng suét birc xa
dang huéng twong dwong tr 60 mW tré
lén.

8802.20.90

UAV/Drone (phwong tién bay dwoc diéu
khién tr xa, cd thé tich hop thiét bi
camera truyén hinh, camera ky thuat s
va camera ghi hinh anh) s dung cbéng
nghé diéu khién tlr xa, truyén hinh anh
bang song vd tuyén diéu ché trai phd
trong bang tan 5 GHz va cé céng suét
birc xa dang hwéng twong duwong tir 60
mW tr& 1én.
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Thw muc tai liéu tham khao

[1] Directive 1999/5/EC of the European Parliament and of the Council of 9 March
1999 on radio equipment and telecommunications terminal equipment and the
mutual recognition of their conformity (R&TTE Directive).

[2] FCC PART 15.247: Code of Federal Regulations (USA), Title 47
Telecommunications, Chapter 1 Federal Communications Commission, Part 15
Radio Frequency Devices, Subpart C — Intentional Radiators, 815.247 Operation
within the bands 902 — 928 MHz, 2400 — 2483.5 MHz, and 5725 — 5850 MHz.

[8] FCC PART 15.407: Code of Federal Regulations (USA), Title 47
Telecommunications, Chapter 1 Federal Communications Commission, Part 15
Radio Frequency Devices, Subpart E - Unlicensed National Information Infrastructure
Devices, 815.407 General technical requirements.

[4] CISPR 16-1: "Specification for radio disturbance and immunity measuring
apparatus and methods - Part 1. Radio disturbance and immunity measuring
apparatus”.

[5] ECC/DEC(04)08: "ECC Decision of 12 November 2004 on the harmonised use of
the 5 GHz frequency bands for the implementation of Wireless Access Systems
including Radio Local Area Networks (WAS/RLANS)".

[6] ETSI EN 301 489: "Electromagnetic compatibility and Radio spectrum Matters
(ERM); ElectroMagnetic Compatibility (EMC) standard for radio equipment and
services".

[7] ITU-R M.1652: Dynamic frequency selection (DFS) in wireless access systems
including radio local area networks for the purpose of protecting the
radiodetermination service in the 5 GHz band.
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