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Sé:44 /2021/TT-BTTTT R Ha Ngi, ngay than AD nim 2021
o | " cONG THONG T DIEN TU CHiNH PHU
: . ' THONG TU ‘ . ENthQ— .........
—— ' Ngay: 29 /A 04202
VAN PHONG CH'WB“M:}Ih “Quy chuan ky thuat quoc gia vé thiét bi truy nhip vo tuyen
CONG VAN PEN , bing tin 5 GHz”
G ... CNGRY .. AJ...... - ' '

inh Chuyen W Génd cwr Ludr Tiéu chudn va Quy chudn kp thuat ngay 29 thang 6 ndm

2006,

Céin cir Ludt Vidn thong ngéy. 23 thing 11 nam 2009;
Ciin cit Ludt Tén s6 v6 tuyén dién ngay 23 thang I 1 nam 2009;
Cén cir Nghi dinh s6 127/2007/NP-CP ngay 01 thang 8 ndm 2007 cia

- Chinh phu quy dinh chi 1iét va huéng dén thi hanh mot s6 diéu cua Luat Tiéu
chudn va Quy chudn ky thudt, :

Can cu Nghz dinh s6 78/20]8/ND CP ngay 16 thang 5 nam 2018 cua
Chinh phu sua dsi, b6 sung mot s6 diéu cua Nghi dznh 56 ]27/2007/ND CP
ngay 01 théng 8 ndm 2007 cua Chinh phii quy dinh chi tiét thi hamh mét s6 diéu
Ludt Tiéu chudn va Quy chuan ky thudt,

Can cir Nghi dinh 56 17/2017/ND-CP ngay 17 thdng 02 ndm 2017 cia

Chinh phu quy dinh chirc nang, nhzem vy, quyén han va co cau té chiec cuia Bé
Théng tinva Truyén thong;

Theo nghi cua Vu tru'crng Vu Khoa hoc va Cong nghé,

B6 truong B9 Thong tin va Truyén théng ban hanh Thong tw quy dinh
Quy chudn kj thudt quoc gza ve thiét bi truy nhdp v tuyen bang ran 5 GHz. '

Piéu 1. Ban hanh kém theo Thong tu nay Quy chuén ky thuét qudc gla vé
thiét bi truy nhap vo tuyén bang tn 5 GHz (QCVN 65: 2021/BTTTT)

Piéu 2. Hidu luc thi hanh
1. Théng tu ndy c6 hiéu luc thi hanh k& tr ngay 01 thang 5 nam 2022

2. Quy chufn k§ thust qubc gia vé thiét bi truy nhép v tuyen bing tin 5
GHz, Ky higu QCVN 65:2013/BTTTT quy dinh tai Khoan 1 Didu 1 Théng tu s&
01/2013/TT—BTTTT ngay 10 thang 01 nim 2013 ctia Bd truéng Bd Thong tin va



. 2
-Truyen thong ban hanh Quy chun k¥ thut quéc gia vé vién thong hét hleu lu'c
thi hanh ké tir ngay 01 thang 7 nim 2023

Dleu 3. L0 trinh 4p dung
1. K& tir ngay 01 thang 7 nim 2023, thiét bi dau cudi thiét bj truy nhap vo

E tuyen bang tin 5 GHz nhip khau v san xuét trong nuéc phai dép tmg cac yéu .

- cAu quy dinh tai QCVN 65:2021/BTTTT trudc khi liru thong trén thi trudmg..

2. Khuyén khich céc doanh nghiép, té chirc, c4 nhn san xult, nhap khau
thiét bi truy nhap vo tuyén bing tin 5 GHz 4p dung céc quy dinh ctia QCVN
65:2021/BTTTT k& tir ngay Théng tur nay cd hiéu lyc thi hanh.

' Piéu 4. Chanh Vin phong, Vu trudéng Vu Khoa hoc va Céng nghé, Thi
trudng cdc co quan, don vi thuéc B Théng tin va Truyén théng, Gidm dbc S&
‘Théng tin va Truyén théng cAc tinh, thinh phé tryc thude Trung wong va cac td
.chl’xc, cé.;nhﬁnjcé lién quan-chiu tréchnhiém. thi hanh Théng tr nay:/ -4

Noi nhgn: BO TRUONG
* = Thi twdng Chinh phi, ciec Phé Thu twéng Chinh phu (88 b/c);

- Cac B9, co quan ngang Bo, co quan thuge Chinh phv;
- HDND, UBND céc tinh, thanh phé truc thude TW;
- Vén phong TW Pang vé cac Ban cia Déng;

~ - Vin phong Quéc héi;
- Vian phong Chii tich nuéc;
- Tda 4n Nhan dan tdi cao;
- Vién Kiém s4t Nhan dén t6i cao;
- S& TTTT céc tinh, thanh phé truc thusc TW;

.- Cyc Kiém tra vin ban QPPL (BS Tu phép);
- Céng bio, Cbng Théng tin dién tir Chinh phu x L
- BS TTTT: B3 trudng va céc Thir trudmg, cée oo quan, don vj Nguyén Manh Hang

thudc B8, Cong thdng tin dién tir cia Bo;
.- Laru: VT, KHCN (250).
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QUY CHUAN K¥ THUAT QUOC GIA
VE THIET B| TRUY NHAP VO TUYEN BANG TAN 5 GHz

National technical regulation
on radio access equ:pment operatmg in the 5 GHz band

| 1. QUY PINH CHUNG
'1.1. Pham vi didu chinh

Quy chudn k§ thuat qudc gia nay ap dung cho céac thiét bi mang ndi b vo tuyen (thiét
bj RLAN b#ng tan 5 GHz) cod kha nang hoat dong & toan bd hoac mat s6 bang tan quy
dinh trong Bang 1.

Quy chuén nay dat ra cac yéu cau truy nhap bang thong dé chia sé tai nguyén bang
théng véi cac thiét bj khac.

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

Chtrc nang Bing tin
Phat 5150 MHz Gén 5 350 MHz
Thu 5150 MHz dén 5 350 MHz
Phat | 5 470 MHz dén 5 850 MHz
Thu 5470 MHz dén 5 850 MHz

Ma HS thiét bj truy nhap vé tuyén bang tdn 5 GHz theo quy dinh Phu luc C.
1.2. Doéi twong ap dung '

Quy chudn nay ap dung ddi voi cac td chirc, ca nhan nhap khau, san xuét va khai thac
thiét bi co kha nang truy nhép vé tuyen bang tAn RLAN 5 GHz nam trong pham vi diéu
chinh ctia Quy chuén nay trén ianh thd Viét Nam. ‘ :

1.3. Diéu kién mdi trrrdng

Cac yeu cau ky thuéat cua Quy chuan nay ap dung trong diéu kién mdi tru’o’ng hoat
dong cla thiét bj theo cong b clia nha san xuét. Thiét b phai tuan thi tat ca yéu cau

ky thuat cia quy chuan nay khi hoat ddng trong cac gioi han bién cia diéu kién mdi
trwdng hoat déng da cdng bd. :

1.4. Tai liéu 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 compatlblllty and Radio spectrum Matters (ERMY);
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) Specn‘lcatlons
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- ETSI TS 136 141 (V13.5.0) (10-2016): "LTE; Evolved Universal Terrestrial Radio

Access (E-UTRA), Base Station (BS) conformance testing (3GPP TS 36.141 verS|on. _

13.5.0 Release 13).
1.5." Giai thich tr ngiv
1.5.1. Bing tin RLAN 5 GHz (5 GHz RLAN band)

Béng tAn bao gdm cac dai thn tr 5 150 MHz den 5350 MHz va tir 5 470 MHz dén
5 850 MHz.

1.5.2. Thiét bj thich nghi (adaptive equipment)
Thiét bi hoat déng & ché d6 thich nghi.
1.6.3. Ché d6 thich nghi (adaptive mode)

Ché d6 cia thiét bj thay déi thich nghi véi didu kién mai trwdng hoat déng bang cach
xac dinh céc yéu t6 truyén dan khac ¢6 anh hwéng trong béng tan hoat dong.

1.5.4. Ché do ad-hoc (Ad-hoc mode)

Ché d6 hoat .dong. cda thibt bi khi két ndi triec tiép, tam thoi vai thiét bj khac, khong
théng qua diéu hanh quan ly mang.

1.5.5. Mang ang ten (antenna array)
“Hai hodc nhiéu dng ten két hop trong mét thiét bi va hoat dong déng thai.
1.5.6. B0 ang ten (antenna assembly)

- Bao gdm &ng ten, cap déng truc va cac gidc ndi, boé phan chuyén mach néu duvoc st
dung.
CHU THICH 1: Bé &ng ten twong ting vé&i thanh phan trong mét nhanh phat.

CHU THICH 2: Tang ich bd &ng ten Ia tdng ich cha chinh dng ten, khéng baoc gém tang ich do sir dung cac cong
nghé x¢ ly nhw didu hwéng bup song.

1.5.7. Kénh kha dung (available channel)
- Kénh dwoc xac dinh ¢é kha nang s dung ngay lam kénh hoat déng.

CHU THICH : Cac kénh ¢6 thé sl¥ dung c6 béng thong danh dinh ndm hoan toan trong dai tin tee 5 150 MHz dén
5 250 MHz la cac kénh kha dung ma khéng cén thue hién cac cach thire xac dinh d6 kha dung.

1.5.8. Thu tuc dw phong (backoff procedure)

"Thi tuc cho phép chia sé tai nguyén chung bang cach Ira chon phat ngiu nhién ti
cac thiét bj yéu cau truy nhap kénh van hanh dé phat thong tin.

1.5.9. Tang ich diéu hwéng (beamforming gain)

Tang ich do s dung ky thuat diéu hwéng blp séng trong hé théng dng ten thong minh.
CHU THICH: ting ich diéu hwéng déc 1ap va tach riéng so véi tang ich bd ang ten.

1.5.10. Cum (Burst)

Khoang th&i gian séng vo tuyén dwoc dw kién phat lién tiép, tredc va sau khodng thoi
gian nay khéng cé dw kién phat nao khac.
1.5.11. Kénh (channel)

Luong phd tin sé nhé nhéat duwoc st dung b&i mét thiét bj RLAN dé thu phat thong tin
vo tuyén.

CHU THICH : Thiét bi RLAN c6 thé hoat dong trén mat k&nh hodc mét vai kénh ddng thai.
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1.5.12. Tha tuc CAE (Channel Access Engine) |
Thu tuc dung d& xac dinh duwgc phép phat tin hiéu.
1.5.13. Bang phan hoach kénh (channel pian)

Danh sach bao gdm tan sé trung tdm cac kénh clung v&i bang thong kénh danh dinh
twong rng.

1.5.14. Thu tuc CCA (Clear Channel Assessment)

Tha tuc duorc thiét bi st dung dé xac dinh kha nang kenh dwoc thiét b| khac str dung
dé truyén tin.

1.5.15. Thiét bj két hop (combined equipment)

Thiét bj gom nhleu thanh phan, trong do co it nhat mét thanh phan co chire nang thu
phat vé tuyén nam trong pham vi diéu chinh. _

1.5.16. Cira sé tranh chip (Contention Window - CW)
Théng s6 chinh dé xac dinh khoang thoi gian cua tha tuc dw phong.
1.5.17. Ang ten danh riéng (Dedicated antenna)

Ang ten n&m ngoai thiét bi, dwoc két ndi vai thiét bj bang gidc néi, cap hoéc 6ng dan
song.

1.5.18. Phat hién niang lwong (energy detect)

Co ché duoc hé thong thich nghi str dung dé xac dinh kha nang c6 thiét bj khac hoat
dong trong kénh bang cach phéat hién murc tin hiéu dwoc cac thiét bi g6 phat ra.

1.5.19. Diéu kién méi tredrng (environmental profile)

Dai didu kién maéi tredng ma thiét bi hoat dong trong dé phai tuan thi toan bd cac quy
dinh dét ra trong Quy chuén.

1.5.20. Thiét bj FBE (Frame Based Equipment)

Thiét bj thye hién thu, phat dinh ky v&i chu ky bang chu ky khung cé dinh FFP (Fixed
Frame Period).

1.5.21. Ang ten tich hop (integral antenna)

Ang ten dwoc thiét ké nhw mdt phan ¢b dinh clia thiét b (khong qua gidc noi) va khang
thé tach ra khéi thiét bi dé thay thé bang mét ang ten khéc.

CHU THICH : ang ten tlch hgp cé thé n&m trong hoac nam ngoaa thiét bi, tuy nhién két néi G&n phan con lai clia
thiét bj bang cap hodc &ng dan séng lién, khong st dung glac nbi co kha nang thao lap.

1.5.22. Thiét bj LBT (Listen Before Talk) v
Thiét bi st dung chirc ndng CCA truée khi st dung kénh.
1.5.23. Thiét bj LBE (Load Based Equipment)

Thiét bj tao ra va thwe hién thu, phat vo tuyén theo nhu cau lwvgng théng tin, khéng cb
dinh theo théi gian.

1.5.24. Ché dd Master (Master mode)

_Che do cla thiét bj cé DFS (Dynamic Frequency Selectlon) nho phat hién nhiéu radar
(RID - Radar Interference Detection) diing dé& diéu khién cac thlet bi RLAN khac dang
hoat dong & ché do Slave.
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1.5.25. Thiét bi da vo tuyén (Multi- radlo equipment)

Thiét bj két hop c6 it nhat 2 khbi vd tuyen (phat, thu hoac thu phat) hodc thlet bi vo
tuyén cé kha nang hoat déng déng th&i & it nhat 2 bang tan

1.5.26. Khe th&i glan quan sat (observation slot)

Khoang thoi gian thiét bj st dung dé kiém tra sw hién dlen cla cac thiét bj RLAN khac
trén kénh vé tuyén hoat déng.

1.5.27. Kénh van hanh (operating channel)

Kénh kha dung duec thiét bi RLAN st dung dé bat diu thu phat.
1.5.28. Thu tuc hau dw phbhg (post backoff)

Thi tuc dw phong dwoc ap dung ngay sau méi lan phéat thanh cong.
1.5.29. Khoang th&i gian wu tién (prioritization period)

Khoang thei gian bao gdm kh&i tao va quan sat dé& thuc hién kidm tra viéc thiét bj
RLAN khac thire hién phat trén kénh hoat déng.

1.5.30. Chubi thu (receive chain)
Ph&n bao gdm mach thu va &ng ten trong &ng.
1.5.31. Thiét bi RLAN (RLAN device)

Thlet bi truy nhap khéng day & bang tan 5 GHz co kha nang str dung trong mang vé
tuyén ndi bé.

1.5.32. Cum radar mo phéng (simulated radar burst)
Chubi cac xung vé tuyén tudn hoan st dung cho muc dich do.
- 1.5.33.. Che do Slave (Slave mode)

Ché do khi viéc thu phat cla thiét bi RLAN dwgc didu khlen bO’I thiét bi RLAN cha
(Master) khi thyc hién DFS. ,

Khi a4t & ché d6 Slave, thiét bi RLAN goi la thiét bi Slave.
1.5.34. Hé théng 3ng ten théng minh (smart antenna systems)

Thiét bi két ho’p nhiéu dng ten phat, thu c6 kha nang x& ly tin hiéu d& nang cao théng
lwong hodc t6i wu hoa kha nang thu, phat vo tuyén. '

1.5.35. Thiét bj v6 tuyén ddc lap (stand-alone radio equipment)

Thiét bi dwec s dung trong mang vé tuyén c6 kha nang hoat ddng doc lap.
1.5.36. Bing tin thanh phan (Sub-band)

M6t phan ctia bang tAn RLAN 5 GHz.

1.5.37. Bang Ith6ng chiém dung téng céng (total occupied bandwidth)

Téng cla cac bang théng danh dinh trong trieéng hop thiét bi hoat déng déng thoi trén
cac kénh lidn k& hodc khong lién ké.

1.5.38. Chudi phat (transmit chain)
Phan bao gdm mach phat va ang ten trong tng.
1.5.39. TPC (Transmit Power Control)

Ky thuat cho phép cong suét Gau ra may phéat vo tuyén duoc didu khién dé giam nhiéu
cho cac hé thong khac.

8
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1.5.40. Kénh khong kha dung (unavailability channel) |

Keénh khdng thé st dung b&i thiét bi RLAN trong mét khoang théi gzan,nhat dinh (goi

la chu ky bd chiém dung kénh (Non Occupancy Period- NOP)) khi phat hién tin hiéu
radar trén kénh do.

1.5.41. Kénh khong dwec sir dung (unusable channel) '

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

1.5.42. Kénh dwoc sty dung (usable channel) :
Ké&nh n&m trong danh muc kénh da khai bao cé kha nang sl dung b&i thiét bi RLAN.
1.6. Ky hiéu

A Cong suit do dwoc & Gaura
D Mat d6 cbng suét do dwoc |
dBm Ti 1& (theo dB) so v&i 1 milliwatt cong suat
dBW Ti 1& (theo dB) so v&i 1 watt cong suét
E Cudng do trrdng
Fo Cudng dé trwdng tham chiéu
fo Tén s6 song mang
G Po tang ich cua ang ten
GHz Gigahertz
Hz Hertz
kHz kiloHertz
MHz Megahertz
ms millisecond
mwW milliwatt
n S6 lwong kénh
B dém chu ky wu tién
PH EIRP dwoc tinh tai mirc cong suét I&n nhat
PL EIRP duoc tinh tai mirc céng suét nhd nhét
Phburst Cong suét trung binh trén toan bd cum phat
PD Mat do cong suat da tinh toan
Pq Xac suét phat hlen .
q ' Bé dém lién quan tha tucvdu’ phong
R Khoang cach -
Ren Sé lwong chudi thu dang hoat dong
Ro . Khoang cach tham chiéu
So Coéng suét tin hiéu
To Mbc thei gian
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T1
T2
T3
w
X
Y

'Méc thai gian

Méc thei gian

" Méc thei gian

D6 réng xung radar
Chu ky quan sat
Tang ich do didu hwéng bup séng

1.7.. Chiy viét tit

ACK

AWGN

BW
CCA
CcCoT
DC
DFS
e.i.r.p.

e.r.p.
ED
FAR
IEEE

LBT
LPDA
"OFDM

PER
PHY
ppm
RBW

RF

'RLAN
RMS
SAR
TL
TPC

" Tx

Xac nhan
Nhiéu trdng Gauss

Bang théng
 Panh gia kénh réi
Théi gian chiém dung kénh
Dong mét chigu
Lwa chon tan sb dong

Céng suat birc xa dang hwéng
twong duwong

Céng suat birc xa hiéu dung
Phat hién nang lvgng
Phong hap thu toan phan
Vién Ky sw Dién va bién tir

Nghe trwéc khi noi

Ang ten lwveng cwc theo chu ky
logarit

Ghép ké&nh phan chia theo tan sé
trwc giao

Ty 1& 16i goi

Lop vat ly

Mot phan triéu

Bang théng phan giai
 Tan sb6 vo tuyén

Mang ndi b6 vé tuyén

Gia tri trung binh hiéu dung

Phong ban hép thu

Mrc gidi han

Diéu khién cong suéat phat

May phat
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ACKnowledgement

Additive White Gaussian
Noise

BandWidth

Clear Channel Assessment
Channel Occupancy Time
Direct Current

Dynamic Frequency Selection

equivalent isotropically
radiated power

effective radiated power
Energy Detect
Fully Anechoic Room

Institute of Electrical and
Electronic Engineers

Listen Before Talk

Logarithmic Periodic Dipole
Antenna

Orthogonal Frequency
Division Multiplexing

Packet Error Rate
Physical Layer

- parts per million

Resolution BandWidth
Radio Frequency

Radio Local Area Network _
Root Mean Square |
Semi Anechoic Room
Threshold Level
Transmit Power Control

Transmitter ‘
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uuT Thiét bi dwoc do kiém ~ Unit Under Test
VBW = . Bang thdng Video Band width Video -, .

2. QUY BINH KY THUAT

2.1. Tan sé trung tam danh dinh
- 2.1.1. Dinh nghia
Tén s6 trung tam danh dinh Ia tan sé trung tam clia kénh hoat dong.

Thiét bi RLAN thuo’ng hoat ddng trén mét hodc mot sb tn sé cb dinh. Thiét.bj dwoc
phep thay @di tan sé hoat dong danh dinh trong tru’o’ng ho’p phat hién co nh|eu hoac
d& tranh nhidu dén cac thiét bj khac va dap ung yéu cau cla quy hoach tan sb.

2.1.2. Giéi han

Tan s trung tdm danh dinh (fc) cho bang thong kénh danh dinh la 20 MHz dugce xac
dinh theo (1):

5 160 + (g X 20) MHz 1)
trong d6, g la sb nguyén théa man 0 < g < 9 hodc 16 < g < 29.

Tan s6 trung tam danh dinh duoc phep chénh léch khdng qua 200 kHz so v&i gia tri
xac dmh trong biéu thire (1). Nha sdn xuét thiét bj phai khai bao trong trwdng hop st
dung tan sé trung tdm danh dinh.

T4n sb trung tam hoat dong (thirc t&) cho bat ky k&nh nhéat dinh nao phai dwoc duy tri-

trong pham vi fc £ 20 ppm.

2.1.3. Do kiém

St dung phwong phap do nhuw quy dinh trong 3.2.2.

2.2. Bang théng kénh danh dinh va béng thong kénh chiém dung
2.2.1. Binh nghia

Bang théng kénh danh dinh: dai tAn sb rong nhat dwoc gan cho cho mét kénh don,
bao gdm ca bang thdng béo vé.

Bang thong kénh chiém dung: bang thong tap trung 99 % céng suét tin higu.

Khi thiét bi phat trén nhidu kénh 1an can, tin hiéu phat co thé coi nhw tir mdt kénh vm

" bing théng kénh danh dinh béng “n” 1an bang thong kénh danh dinh do’n véi “n” la s6
kénh lan can lién tiép.

Kh| thiét bj phat trén nhiéu kénh khdng |an can, m&i kénh du’o’c st¥ dung sé dugc yéu
cau tuan tha quy dmh v

2.2.2. Gi&ihan : :
Béing théng kénh danh dinh d&i v&i mot kénh hoat dong don bang 20 MHz.

11
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Ngoaira, thiét bj co thé su’ dung bang thong kénh danh dinh tbi thiéu bang 5 MHz néu
van dap &ng dwoc yéu clu vé tan sé trung tam danh dinh trong 2.1.

Bang thong kénh chiém dung pha| nam trong khoang tlr 80 % dén 100 % bang thong
kénh danh dinh.

Trwdng hop c6 sl dung hé théng ang ten théng minh v&i nh:éu ang ten phat, bang
théng kénh danh dinh va bang théng kenh chiém dung trén mdi nhanh phat phai dap
(!ng CAc yéu cau trén.

Bang théng kénh chiém dung c6 thé thay déi theo thoi gian hoac tai tin.

Trong thei gian COT, thiét bj c6 thé s dung bang théng k&nh chiém dung tam thoi
nhé hon 80 % bang théng kénh danh dinh nhwng khdng dwoc nhé hon 2 MHz.

2.2.3. Po kiém

St dung phwong phap do nhw quy dinh trong 3.2.3.

2.3. Coéng suat phat RF, diéu khién céng suit phat (TPC) va mat d6 céng suit
2.3.1. DPinh nghia '

Cang suét phat RF: gia tri trung binh clia cong suét birc xa ddng huéng twong dwong
(e.i.r.p.) trong mot cum phat.

Diéu khién cong suat phat (TPC): co ché duoc thlet bi RLAN st¥ dung dé dam bao d8
triét tiéu it nhat 3 dB ti tdng cong suat gay ra b&i sb Iu’o’ng I&n céc thiét bj hoat dong.
Thiét bi RLAN phai cé kha ning diéu khién TPC xudng it nhét 6 dB dwdi mirc e.i.r. p.
trung binh cho trong gi¢i han Bang 2.

Mat dd cdng suét 1a mat dd cong suét birc xa ddng huwéng twong duong (e.i.r.p.) trung
binh trong mét cum truyén.

Cac gi¢i han dwéi day co thé ap dung cho toan bé hé théng va trong bat ky ciu hinh
nao, cd tinh dén d6 loi &ng ten clia ang ten tich hop hodc ang ten chuyén dung ciing
nhw @3 lgi bd sung (dinh dang chiim) trong treérng hop hé théng 3ng ten théng minh.

Trong trwdng ho’p c6 nhiéu kénh (lién ké hodc khong lién k&) trong Cung mot bang tan
thanh phéan, téng cong suét dau ra RF cua tat cd cac kénh trong bang tan thanh phan
dé khong dwoc vwret qua gidi han dwoc xac dinh trong Bang 2 va Bang 3.

Trong trwdng hop nhiéu kénh khéng lién k& hoat déng trong cac bang tan thanh phan
riéng biét, tdng céng sudt dau ra RF trong mdi cac bang tan thanh phan khong dwoc
vuet qua cac gioi han dwoc xac dinh trong Bang 2 va Bang 3.

2.3.2. Gi¢ihan

Céc gidi han duéi day ap dung trén toan bd hé thdng trong moi cau hinh, cé tinh dén
tang ich ang ten tich hop hoéc danhriéng cﬂng nhw tang ich do str dung éng ten théng
minh. Trong treong hop thiét bj s& dung nhidu kénh lién tiép hodc tach roi bén trong
bang tén thanh phan, cong suét phat RF trén bang t&n thanh phan dwgc xac dinh bang
tdng céng suat trén cac kénh va khéng duoc I6n hon mirc glou han. Trwong hop thiét
bi hoat ddng trén cac kénh khéng thudc bang tan thanh phan, céng suét phat RF trén
m&i béng tan thanh phan bang tong cong suét phat RF cda cac kénh thuéc bang do
va khéng dwoc I&n hon mirc gidi han.

Trong dai tan tir 5 150 MHz dén 5 250 MHz, thiét bj khéng bat budc st dung TPC.
Vi thiét bi st dung TPC, cong suét phat RF va mat d cong suét khi hoat dong & mirc
cong suét cao nhéat (Pr) ctia dai TPC khéng vuwot qua quy dinh trong Bang 2.
Néu thiét bi khéng st dung TPC, mirc gidi han cling dwoc quy dinh trong Bang 2.

12
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Bang 2 - Gi&i han e.i.r.p. trung binh dé xac dlnh cong suat phat RF va mat doé
cong suat tai mwc cong suat I&n nhiat (Pn)

Biing tan Giéi han e.i.r.p. trung binh | Gi&i han mat d6 e.i.r.p. trung
(MHz) - tai Pu (dBm) o binh (dBm/MHz)

C6TPC | Khéng TPC C6TPC ~ | Khéng TPC

5150 @én 5 350 23 20/23 = | 10 | 7/10 .
| (Cha thich 1) (Chu thich 2)

5 470 dén 5 850 30 27 17 14

(Chu thich (Cha thich 3) | (Chdthich 3) | (Chu thich 3)

3) : . '

CHU THICH 1: Gigi han ép dung bang 20 dBm, triv trieérng hop phat v&i bang thong danh dinh nam hoan toan
trong bang tan tir 5 150 MHz dén 5 250 Mhz ¢4 giéi han ap dung bang 23 dBm.

CHU THICH 2: Gi&i han ap dung bang 7 dBm/MHz; trir tmong hop phét véi bang théng danh dinh nam hoan
toan trong bang tan tir 5 150 MHz dén 5 250 Mhz cé gi&i han &p dung béng 10 dBm/MHz.

CHU THICH 3: Thiét bj Slave khang ¢ tinh nang phat hién nhidu radar phai tuan thi trong bang t&n tir 5 250
MHz dén 5 350 MHz.

Bang 3 - Gioi han e.i.r.p. trung binh dé xac dinh cong suit phat RF tai moc
coéng suit nhoé nhat (PL) :

Bing tan : Gi&i han e.i.r.p. trung binh tai P.
(dBm)
5 150 dén 5 350 - 17
5470 dén 5 850 o 24 (Chu thich)
CHU THICH : Thiét bi Slave khéng c6 tinh nang phat hién nhiéu radar phai tuan thli trong béng tan tir 5 250
MHz dén 5 350 MHz.

2.3.3. Do kiém .

S dung phwong phap do nhw quy diln'h trong 3.2.4.

2.4. Phat xa khéng mong mubn ctia may phat

2.41. Phat xa khéng mong muén clia may phat ngoai béng tin RLAN 5 GHz
2.41.1. Dinh nghia '

Phat xa khdng maong mudn clia may phat ngoai bang tdn RLAN 5 GHz 14 cac phat xa
nam ngoai béng tn RLAN 5 GHz dwcc dlnh nghla trong 1.5.1.

2.4.1.2. Gi&i han

Mtrc phat xa khéng mong mudn ngoai bang tan RLAN 5 GHz khong dwoc vieot qua
mrc quy dinh trong Béang 4. -

‘ Trong trwong hop thlet bi cé céng ndi ang ten, cac murc gi®i han trén dwgc ap dung
déi v&i phat xa tai cdng &ng ten.

Béi véi cdng vé hodc thiét bi st dung ang ten tlch hop khéng cé coéng néi ang ten,

murc gi&i han ap dung d6i véi gia tri e.r.p. tai tAn s6 dén 1 GHz va e.i. r.p. tai tan sb lon
hon 1 GHz.

13
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Bang 4 - Giéi han phat xa khéng mong mudn ciia may phat ngoai bing

RLAN 5 GHz
| Dai tan el Cong suit I&n nhéat Bing 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 Gén 5,35 GHz . -30 dBm 1 MHz |
5,35 GHz dén 5,470 GHz -30 dBm 1 MHz
5,470 GHz dén 26 GHz -30 dBm 1 MHz

2.41.3. Do kiém

- Str dung phwong phap do nhw quy dinh trong 3.2.5.

2.4.2. Phatxa khéng mong muén ctia may phat trong bing tin RLAN 5 GHz
2.42.1. Dinh nghia

Phat xa khong mong mubn ctia may phat trong bang tin RLAN 5 GHz dinh nghia trong
- 1.51.

2.4.2.2. Giéihan

Mat d6 cong suét (xac dinh trén bang théng 1 MHz) cla phat xa khéng mong mudn
clia may phat trong béng tAn RLAN 5 GHz khéng dwoc Ién hon -30 dBm/MHz va mirc
gi&i han xac dinh b&i méat na phé trong Hinh 1. Cac giéi han trong Hinh 1 1a mic so

sanh twong (rng v&i mat a6 cong suét Ién nhat cla thiét bj RLAN trén bang théng 1
MHz.

Mat na pho trong Hlnh 1 chi 4p dung ddi v&i bang tan hoat dong cla thiét bi. Bén ngoai
bang tn hoat dong cia thiét bi, gi®i han dwgc xac dinh nhw trong 2.4.1. '

- Trong tredng hop st dung hé théng ang ten thdng minh cé nhiéu dwdng phat, phat
xa phat trén méi chudi phat phai théa man gici han xac dinh tir Hinh 1.

Vé&i thiét bi phat déng thoi trén cac kénh lan can, cac gi&i han trén dwoc ap dung nhw
vOi thlet bi phat trén mét kénh tbng voi bang théng bang n lan bang théng danh dinh
ctia mdi kénh, trong do n la sb kénh lan can dwoc thiét bi str dung ddng thoi.

14
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. o
V&i thiét bi phat ddng théi trén cac kénh khang lién tiép nhau, viéc &p dung gi&i han
dwoc thire hién nhw sau:

— Phat xa khéng mong mubn clia may phéat cla mdi kénh khéng dwoc vu’o't qua mat
na pho trong Hinh 1;

— Tai mai tan s, mirc mét na phé I&n nhat xac dinh tir phat xa ciia mbi kénh duoc
thlet bi str dung sé& dwogc cou la mirc gioi han trong mét na pho twong trng voi tén

sb d6.
Murc trong d6i (dB)
A
0 QE___M_UC tham chléu o
i :
!
. §
2048 . i i R
i i
28d8 : !
' i
4048 ;
4248 T S - N bk A
—47 dB a ! i H ; i EA
i i
i 4o i
« : v/ % v/ - 1 i /2 i —F >
J08xN  9xN A5%N N /" AL / \ N 15xN gx N 108x N
055xN DS5xN 05xN  055xN Do lech thn sb (MHz)

N = Baing théng kénh danh dinh (MHz)
Hinh 1 - Mit na phé phat xa
2.4.2.3. Do kiém
S dung pﬂhu’cyng phap do nhuw quy dinh trong 3.2.6.
2.5. Phat xa gia may thu '
2.5.1. DPinh nghia
Cac phat xa trén tin sb béat ky khi thiét bj hoat ddng & ché d6 thu.
2.5.2. Gidi han _ .
Phat xa gia & may thu khdng dwoc Ién hon mire gi¢i han xac dinh trbng Bang 5.

Trong trwdng hop thlet bi ¢6 cdng ndi &ng ten, cac mirc gIO’l han tren dwoc ap dung
d6i v&i phat xa tai cdng &ng ten.

P6i voi cdng vd hodc thiét bi sir dung dng ten tich hop khéng c6 cdng nébi ang ten,

mUrc gidi han ap dung déi véi gia tri e.r.p. tai tan s6 dén 1 GHz va e.i.r.p. tai tan so I&n
hon 1 GHz.

Bang 5 - Gi&i han phat xa gia & may thu

Dai tin Cong suét Ién nhit Bing théng do
30 MHz dén 1 GHz 57 dBm : 100 kHz
1 GHz dén 26 GHz ' -47 dBm . 1 MHz
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2.5.3. Do kiém
S dung phuong phap do nhw quy dinh trong 3.2.7.
2.6. Lwa chon tan sb dgng DFS |

La co ché dwoec thiét bj sir dung dé tu dong gi&i han phat va thu=c hién truy nhép Vao
k&nh vén hanh.

RLAN sé& si¥ dung chirc nang Lia chon tan sb déng (DFS) dé phét hién nhiéu tir cac
hé théng radar (phat hién radar) va dé tranh hoat déng déng kénh vé&i cac hé théng
nay. '

Chirc nang DFS dwoc mé ta trong cac didu kién ma thiét bi c6 thé truyén, viéc truyén
dwoc cho phép gan v&i dieu kién khdng bi cam theo yéu cau chire néng thich nghi.

C6 hai loai thiét bj thich nghi:
— Thiét bi thich nghi theo khung tin (FBE);
— Thiét bj thich nghi theo tai (LBE).
2.6.1. Cac yéu cau véi thiét bi FBE
2.6.1.1. Giéi thiéu

Cac thiét bi FBE sé thwe hién co ché truy nhap theo phuo’ng thirc LBT dé phat hién
tin hiéu tir thiét bj RLAN khac dang phat trén kénh van hanh nhéat dinh.

Thiét bi FBE sap xép viéc thu, phat mét cach dinh ky v&i chu ky duoc xac dinh bang
tham s6 FFP. Méi khe théi gian quan sat dwoce sl dung sé cd khoang thdi gian khéng
it hon 9 ps.

Thiét bi kh&i tao mot chudi gom mét hodc nhiéu tin hiéu phat dwoe goi 1a thiét b| kh&i
tao. Ngu’cyc lai, thiét bi goi 1a thiét bi dap tng.

Thiét bi FBE cd thé thudc dang thiét bi kh&i tao, thiét bj dap (rng hodc ca hai dang nay.
Co ché truy nhap dbi v&i LBE dang thiét bi kh&i tao phdi tuan theo quy dinh trong
2.6.1.2. Co ché truy nhap déi v&i LBE dang thiét bj dap (ng phai tuan theo quy dinh
trong 2.6.1.3.

Néu cé kha naéng phat ddng thdi trén cac kénh van hanh Ian can hodc riéng biét, FBE
dwoc phép sl dung td hop/nhom kénh van hanh 20 MHz bat ky nam trong danh sach
tan sé trung tdm danh dinh (xem 2.1) néu thda man yé&u cau v& truy nhap kénh déi véi
thiét bj kh&i tao quy dinh trong 2.6.1.2 trén tirng kénh van hanh 20 MHz.

2.6.1.2. Co ché truy nhap cla thiét bj khoi tao

Thiét bi LBE dang thiét bj khéi tao thire hién truy nhap kénh dap trng cac yéu cau dwéi
day:

1) Nha san xuét phai khai bao ‘cac khoang thdi gian chu ky khung ¢ dinh FFP dwoc
ho tro va cac khoang thdi gian nay phai nam trong khodng tir 1 ms dén 10 ms. Tin
hiéu chi dugc phat tai thei diém bat dau chu ky FFP nhw trong Hinh 2. Thiét bj co thé
thay d6i chu ky khung c6 dinh FFP nhwng tan suét thay ddi t6i da chi 1 1an trong mai
khoang th¢i gian 200 ms.

2) Ngay trwéc khi bat dau phat trén ké&nh van hanh tai thdi diém bt dAu cla chu ky
FFP, thiét bj LBE sé& thwc hién kiém tra CCA trong mét khe thoi gian quan sat. Kénh
van hanh sé dwoc xem la da s dung néu mirc nang lvong trén dé vot gidi han ED
Threshold Level (TL) nhw trong yéu cau thir (6) & muc nay. Néu kénh van hanh dwoc
xac dinh chwa s dung, thiét bj LBE c6 thé phat trén d6 nhw trén Hinh 2.
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Néu phat hién kenh van hanh da s dung, thiét bi s& khdng phat trén kénh d6 trong
chu ky FFP ngay tiép theo. Tuy nhlen FBE duoc phép phat bao higu diéu khién ngan
trén kénh nay néu dap &rng yéu céu quy dinh trong 2.6.3. )

Néu cé kha nang phét déng thoi trén cac kénh van hanh, thiét bi dugc phep phat trén
kénh van hanh bat ky dwoc xac nhan con tréng nhe thi tuc kiém tra CCA. Tong thoi
gian thiét bi FBE dwgc phép phat trén kénh van hanh nhat dinh ma khéng cén thye
hién lai thd tuc kiém tra CCA gm la thoi gian chiém dung kénh COT Trong th&i gian
do, thiét bi cé thé phat nhiu 1&n trén k&nh van hanh ma khéng cn thic hién thém tha
tuc kiém tra CCA néu khoang th&i gian nghn gitra hai lan phat lién tlep khong vuot quéa
16 ps. Néu du kién bat dau phat sau 1An trwde 16n hon 16 ps, thiét bi phai thec hién
xac nhan kénh con tréng qua th{ tuc kiém tra CCA méi ngay treée khi dwoc phat. Tt
ca cac khoang thoi gian ngirng phat déu bao ham trong COT.

»t*

3) Thiét bj FBE dang thiét bi kh&i tao dwoc phép cap xac thuc cho mat hodc mét s6
cac thiét bi dap (rng lién quan trong khoang thoi gian chiém dung kénh. Thiét bj dap
trng thu duwge xac thwe sé phai tudn thi cac tha tuc quy dinh trong 2. 6.1.3.

4) Khoang thdi glan chiém dung ké&nh COT sé khong dwoc 1én hon 95 % chu ky FFP.
Khoang th&i gian tiép theo khi hét chiém dung kénh duwoc goi la khoang thoi gian cho
(Mdie Time). Khoang th&i gian cho khéng duwgc nhd hon 5 % cia COT va khong nho
hon 100 ps.

5) Khi nhan duoc goi tin dy dinh, thiét b cé thé bd qua CCA dé ngay lap tirc x@ ly phat
cac khung tin quan ly va diéu khién nhw ACK. Téng théi gian thiét bi thwe hign xir ly
phat lién tiép ma khdng thuc hién CCA méi khong dwoc veot qua gia tri lén nhat COT
nhw quy dinh trong buéc (4) & muc nay pé phat da hwédng (multi-cast), cac thong tin
ACK trong trng v&i clng goi dir liéu cla cac thiét bj khac dwoc phép phat lién tiép.

8) M(rc gi®¢i han ED Threshold Level (TL) tai dau vao may thu dwec xac dinh theo cong
suat phat I&n nhét theo bidu thivc sau (gia thiét Zng ten thu dang huéng va cong suat
dwoc st dung 1a e.i.r.p. theo dBm):

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

-85 dBm/MHz, néu Py = 23 dBm.
CccA

CCA CCA
F—— —— S
uuT 1 : :
CCA Y Y
¢ [} 1 .
' 1 ¥ .
1 t 1 : i
]
UUT phéat [ ! ! /
\ ' \
] .
]
1
]
] .
]
] .
1

3
X
v

N L N
Faadl ”~

Théi gian chiém dyng Thei Thei gian chiém dung Thei
kénh gian chor kénh gian ch&
& . | >,
o~ - 4 " [l L
Khung ¢o Ginh . Khung ¢ Ginh

Hinh 2 - C4u trac trong chu ky khung cé dinh FFP
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2.6.1.3. Co ché truy nhap cia thiét bj dap tng

Yéu cau 3) trong 2.6.1.2 da quy dinh thi tuc thiét bi kh&i tao cap quyén cho thiét bj
. dap ng de phat trén kénh van hanh trong khoang th&i gian chu ky. khung c6 dinh-FFP
- hién tai. Thiét bj dap ung nhan dwoc quyén phat sé phai dap rng céc tha tuc tlr bwdc
1) dén 3) trong muc nay.

1) Thiét bi dap trng dwoc cap quyén phat tir mot thiét bi khéi tao cé the phat trén kénh
van hanh nhu sau:

a) Thiét bj dap (ng c6 thé phat ma khéng can thiee hién thi tuc giam sat CCA néu thei
dnem phat cach khong qua 16 ps so v6i thoi diém phat trwéc d6 cla thiét bi khéi tao
cAp quyén.

b) Thiét bi dap rng khong phat trong khoang 16 ps k& tir thori diém phat trwde d6 cla
thiét bi kh&i tao cap quyén phai thwe hién tha tuc kiém tra kénh CCA trén kénh van
hanh trwéc khi phat. Thid tuc CCA phai thwe hién trong khe théi gian giam sat khong
qua 25 ps k& tlr thei diém phat tredc d6 cla thiét bi khdi tao.

Néu tin hiéu phat hién khi giam sat Ién hon mrc ED Threshold Level (TL) trong budc
6) tai 2.6.1.2, thiét bi dap &rng phai x& ly theo bwée 3) trong muc nay. Ngworc lai, thigt
bi dap ng x ly theo buwéc 2) cia muc nay.

2) Thiét bj @ap &ng c6 thé phat trén kénh van hanh trong khoang th¢i gian COT con
lai cia chu ky FFP hién tai. Thiét bj dap trng (Responding Device) cd thé phat nhiéu
fan trén kénh van hanh néu khoang cach gilra cac lan phat lién tiep khong vuot qua
16 ps. Khi hoan thanh phat, thiét bi dap trng sé thwc hién theo thi tuc & budc 3).

b) Thiét bj dap rng khong phat trong khodng 16 ps ké tir thai diém phat tredc d6 cla
thiét bj khdi tao cap quyén phai thirc hién thi tuc kiém tra kénh CCA trén kénh van
hanh trwéc khi phat.

3) Thiét bj dap &rng bi mat quyén phat.

2.6.2. Cac yéu cau voi thiét bj LBE

2,621,  Giéi thidu

Thiét bj LBE sé thwe hién co ché truy nhap kénh theo kiéu Listen Before Talk (LBT)
dé phat hién da c6 tin hidu RLAN phat trén ké&nh van hanh.

2.6.2.2. Phan loai thich nghi .

Thiét bi kh&i tao mét chubi gdm mét hodc nhiéu tin hiéu phat dwoc goi 1a thiét bi khai
tao. Nguwore lai, thiét bj goi 1a thiet bi dap ng. _

Thiét bj LBE c6 thé thudc dang thiét bi kh&i tao, thiét bi dap trng hodc ca hai dang nay.
Co ché truy nhap déi v&i LBE dang thiét bj khéi tao phai tuan theo quy dinh trong

2.6.2.6. Co ché truy nhap dbi véi LBE dang thiét bj dap (rng phai tuan theo quy dinh
trong 2.6.2.7.

Thiét bj LBE phat trén cac khoang thoi gian chiém-dung COT. M&i COT bao gém it
nhat mot khoang th&i gian phat cda thiét bj khai tao va co thé ca cac khoang thai gian
- phat cla cac thiét bi dap rng tvong rng.

Thiét bj diéu khién (khong phai DFS) cac tham s6 hoat dong clia mét hodc mét s6 thiét
bi khac goi la thiet bi giam sat (Supervising Device). Nguwoc lai, cac thiét bi chiu sw
diéu khién cla thiét bj giam sat goi Ia thi_ét bi dwoc giam sat (Supervised Device).
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2.6.2.3. Strdung da kénh

Néu cé kha nang phat ddng thdi trén cac kénh van hanh 1an cén hoac riéng biét, LBE»
phai dap (rng tly chon dwéi day: :

-LBE dwo’c phép s dung t& hcrplnhom kénh van hanh 20 MHz bat ky nam trong danh
sach tAn s6 trung tam danh dinh (tai diéu 2.1) néu thda man yé&u ciu vé truy nhap kénh
d@bi vai thiét bi khdi tao quy dinh trong 2.6.2.6 trén tirng kénh van hanh 20 MHz;

- LBE str dung t& hcp/nhom kénh 20 MHz nam trong kénh lién ket 40 MHz, 80 MHz
hoac 160 MHz c6 thé phat trén k&nh van hanh 20 MHz bat ky néu théa man yéu cau
vé truy nhap kénh ddi véi thiét bi khdi tao quy dinh trong 2.6.2.6 trén mét trong cac
k&nh van hanh 20 MHz (goi 14 k&nh van hanh chinh) va thirc hién kiém tra CCA trong
it nhat 25 ps dé xac dinh khong c¢o tin hiéu khac c6 mrc Ién hon ED Threshold
Level(TL) (xem 2.6.2.5) trén kénh van hanh dinh s dung khac.

Kénh lién két 40 MHz, 80 MHz va 160 MH z dwoc sap xép nhuw trong Hinh 3.

5 150 MHz
5170 MHz

8 c o050 MHz
5 470 MHz

®.—. 5490 MHz
¥__ 5690 MHz
5710 MHz
5725 MHz

Kénh 20 MHz

P~ 5330 MHz
5350 MHz

L i Ll
0 I V ‘ l a¥ 19120} I f23Y24 l a___..
HERE RN
Kanh 40 MHz ,'*L-.-‘ n 1,--—— _ " 5N I\} : A i
Kénh 80.MHz / -]; A i ll ’ '-i.} [, \:,] _l_ ‘i 3 |
O N T O O

T

Kénh 160 MHz

T ; ' ; T l‘.!.‘.l: -+ Eii
Hinh 3 - Sap xép kénh 40 MHz, 80 MHz, 160 MHz

Viéc lwa chon kénh van hanh chinh dwoc thwe hién theo mét trong hai cach sau:

— Lwa chon v&i xac suat d&u nhau mdi khi clra sd canh tranh CW twong (rng voi
mét lan phat cua kénh van hanh chinh dang st dung dwoc dat & mic nhd nhat
CWhin. Clra s& CW sé& dwoc gil® nguyén cho tirng i&p wu tién (xem 2.6.2.4) trong
mot kénh 20 MHz thanh phén cta kénh lién két 40 MHz, 80 MHz hodc 160 MHz;

_ Lwa chon ngAu nhién va khéng thay ddi qua mat 1an trong 1 gidy.

Kénh lién két 40 MHz, 80 MH, 160 MH chira nhém kénh van hanh 20 MHz sé khéng
dwoc thay ddi qua mét 1an trong 1 gidy.

2.6.2.4. Caclép wutién

Bang 7, Bang 8 chira 4 tap tham sé truy nhap kénh tu’o’ng ¢ng cho cac thiét bi glam
sat va duoc gtam sat, tao ra cac I&p wu tién va tham sé COT I&n nhat. Cac tham sé
trén duwoc thiét bj kh&i tao s dung trong co ché truy nhap kénh (tai 2.6.2.6) dé truy
nhap kénh van hanh.

Né&u kénh chiém dung chi¥a it nhat 2 doan phat, cac doan phat phai dwoc phan tach
b&di khoang phan cach nhéat dinh. COT dwoc xac dlnh bang téng tat ca thdi khoang
phat va cac khoang phan cach khéng qua 25 ps nam trong kénh chiém dung Gia tri
COT khong dwoc vwot qua gia tri Io'n nhéat dugc quy dinh trong Bang 7 va Béng 8.
Khoang cach giita thei diém phat cudi cing dén thoi diém phat dau tién trong mét
kénh chiém dung khéng dwoc vwot qua 20 ms.
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Thiét bi kh@i tao c6 thé phat trén cac I&p wu tién khac nhau. Khl d6 co ché truy nhap

kénh s dung dong thdi cac cong cu chiém Iinh k&nh (Channel Occupancy Englne)
- twong &ng v&i moi l&p wu tién khac nhau quy dinh. trong 2.6.26.

Bang 7 - Thong sé truy nhap kénh cac 1&p wu tién khac nhau (thiét b| khO’I tao)

Lé’p 1. Po CWhin CWmax Thé&i gian chiém dung
' ‘ kénh (COT) I&n nhét
4 1: 3 7 2ms
3 1 7 15 4 ms
2 3 15 63 6 ms (Chu thich 1, 2)
1 7 15 1023 6 ms (Cha thich 1)

CHU THICH 1: Gié trj COT I&n nhét bing 6 ms c6 thé ting 1én 8 ms bang céch chén thém céc khodng dirng
voi d6 dai nhd nhét 100 us. Gia tri Ién nhat cha COT khéng tinh cac khodng dirng béng 6 ms.

CHU THICH 2: Gia tri COT I&n nhét bang 6 ms ¢6 thé tdng [én 10 ms bing cach md rong CW 1én CW x 2 + 1
khi la chon s6 an ngdu nhién g cho cac khodng dy trir trdc khodng thdi gian chiém dung kénh c6 kha ning
I&n hon 6 ms hodc cho khodng di trir sau chiém dung kénh Ién hon 6 ms. Viéc s dung dw trir treéc hay sau
chiém dung k&nh phai khéng thay ddi trong khodng thdi gian van hanh clia thiét bi.

CHU THICH 3: Céc gia trj cho Po,CWmin, CWmax |3CAC gi4 trj nhé nhét c6 thé sir dung.

'Bang 8 - Thong sé truy nhap kénh cac I&p wu tién khac nhau (thiét bj dap (ng)

Lé&p Po CWhin CWmax Th&i gian chiém dung
. ; kénh (COT) I&n nhat
4 2 -3 7 2ms
3 2 7 15 4 ms
2 3 15 1023 6 ms (Chu thich 1)
1 7 15 1023 6 ms (Chu thich 1)

CHU THICH 1: Gia tri COT Ién nhét bing 6 ms co thé téng 1&n 8 ms biing céch chén thém cac khoang dirng
véi 36 dai nhd nhét 100 ps. Gia tri Ion nhét clia COT khéng tinh cac khoang dirng bing 6 ms.

CHU THICH 2: C4c gia tri cho Po,CWmin, CWnax 14 céc gid tri nhd nhét c6 thé s dung.

2.6.2.5.

Mirc gi&i han phat hién ED Threshold Level

Thiét bj sé coi kénh da bi chiém hiru khi phat hién co tin hiéu phat RLAN v&i mire lon
hon ED Threshold Level (TL) ED Threshold Level (TL) dwoe xac dinh trén bang thong
kénh danh dinh cla tat ca cac kénh van hanh dwoc thiét bi s dung.

Gié tri gi&i han ED Threshold Level (TL) phu thudc vao loai thiét bi:

— Tuy chon 1: v&i thiét bi hoat déng & bang tAn RLAN 5 GHz tuan thi mot hodc mét
sb trong cac didu 17, 19, 21 trong tiéu chuédn IEEE 802.11“"‘—2016, gia tri ED
Threshold Level (TL) khéng phu thudc cc”)ng suét phat I6n nhat cla thiét bi (Pn).
Gia str dung ang ten ¢ tang ich 0 dBi, gia trj ED Threshold Level (TL) s& dugc

xac dinh bang:

TL=-75 dBm/MHz
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— Tuy chon 2: véi thiét bj tuan tha diéu kién trong Tay chon 1 va it nhat mot che doé
hoat ddng khac hodc véi thiét bi khéng tuan thi diéu kién trong Tuy chon 1, gla tri
.ED Threshold Level (TL) sé& phuy thudc v&i cong suit phat Ién nhét.cla thiét b

(Pw). Gia str dung ang ten cb tang ich 0 dB| gia tri ED Threshold Level (TL) sé
dwoc xac dinh bang:

Py< 13 dBm: TL =-75 BmMHz (3)
13 dBm <P < 23 dBm: TL = -85 dBm/MHz + (23 dBm - Px)
Py > 23 dBm: TL = -85 dBm/MHz
2.6.2.6. Co ché truy nhap cua thiét bi khéi tao ‘

Trwéc khi phat tren kénh van hanh, thiét bji khdi tao phai kich hoat va van hanh it nhat
mot thi tuc CAE dé thuc hlen thi tuc trong cac buéc tir 1) @én 8) dwdi day. Tha tuc
CAE s dung cac tham sé theo quy dinh trong Bang 7 va Bang 8.

Khe thi gian quan sat dinh nghta trong 1.5.26 va dwoc st dung trong muc nay khéng
dwoc nhd hon 9 ps. '

Thiét bj khai tao s& s dung tir 1 Gén 4 thil tuc CAE khac nhau twong &ng véi mai 6p
wu tién xac dinh trong 2.6.2.4.

1)  Tha tuc CAE dat CW bang CWimin.

2)  Tha tuc CAE Iya chon ngAu nhién theo mat do xac suat phan bb déu mot sé q
trong khoang tlr 0 dén CW. Ch thich 2 trong Bang 7 xac dinh dai gia tri khac
cla q khi thoi khoang COT trwdc hoac tiép sau I&n hon gié trj l&n nhat cta
COT xac dinh trong Bang 7.

3) Thatuc CAE sé khdi tao khoang thovi gian wu tién nhw dwec quy dinh tir buéc
3a) dén buwée 3c):

a)  Thatuc CAE déat tham sb p theo I6p wu tién twong (ng nhuw trong 2.6.2.4
b)  Tha tuc CAE doi trong khodng thoi gian 16 us ' |

c) Tha tuc CAE thue hién tha tuc CCA trén kénh van hénh trong khe thc‘y_i
gian quan sat.

i) Kénh van hanh s& duoc coi nhw bj chiém dung néu cd tin hiéu phat
trén k&nh dé I&n hon mire gi¢i han ED Threshold nhw trong 2.6.2.5.
Khi do, thi tuc CAE s& khéi tao khoang thai gian wu tién theo bwdc
3a) sau khi tin hiéu phat hién trong kénh nhé hon mic gi¢i han ED
Threshold,

i) Trong trwéng hep tin hiéu trén kénh van hanh co mtrc nhé hon mirc
gi¢i han ED Threshold, p c6 thé dwoc giam xubng voi bU’O’C giam
khéng vwot qua 1. Néu p bang 0, thl tuc CAE s& xt ly tiép sang

" bwdc 4). Ngwec lai, thi tuc CAE sé xi ly theo bude 3c);

4) Thatuc CAE sé thwe hién tha tuc du’ phong theo cac buéc tir 4a) dén 4d) nhw
sau:

a) Xacdinhthttuc CAE c6 thda man diéu kién thu tuc dw phong hay khéng.
Néug<0vad trang thai san sang phat, tha tuc CAE sé dit CW bang
CWmm va lira chon s ngdu nhién g theo xac suét phan bd déu trong dai
tlr 0 dén CW trwde khi thwre hién buédre 4b). Cha thich 2 trong Bang 7 xac
dinh dai gia tri khac cta g khi thdi khoang COT trwede hoac tiép sau lon
hon gia tri 16n nhét clia COT xac dinh trong Bang 7.

21



QCVN 65:2021/BTTTT

9)

6)

-

b) Neu g< 1, thd tuc CAE sé x(r ly theo bwoc 4d) Nguerce lai, thi tuc CAE
c6 thé gidam g mét gia tri khong 16n hon 1 va xi ly theo buéc 4c);

¢)  Thi tuc CAE thwc hién tha tuc CCA trén kénh van hanh trong khe thoi
gian quan sat don [é nhw sau:

i Kénh van hanh sé dwoc coi nhw bi chiém dung néu cé tin hiéu phat
trén ké&nh doé 1&n hon mirc gidi han ED Threshold nhuw trong 2.6.2.5.
Khi d6, thi tuc CAE sé tiép tuc thwe hién theo buwée 3;

ii)  Trong trredrng hop tin hiéu trén kénh van hanh cé m&c nhé hon mirc
gioi han ED Threshold, thi tuc CAE sé x@ ly tiép sang bwéc 4b);

d)  Néu sdn sang dé phat, thd tuc CAE sé tiép tuc theo buwdc 5). Ngwqc lai,

thi tuc CAE sé giam gia tri g di 1 va thyc hién xt ly theo buéc 4¢). Luru

y gia tri g cé thé nhé hon 0 va gidm dan khi tha tuc CAE chwa sén sang

phat; ‘
Néu chi c6 mat thi tuc CAE cla thiét bj khéi tao x Iy & bwéc nay (Chu thich
1), thii tuc CAE d6 s& thyc hién x@ Iy sang buéc 6). Néu c6 nhidu hon 1 tha
tuc CAE cla thiét bj kh&i tao & buwéc nay (Cha thich 2), tha tuc CAE c6 mirc
wu tién cao nhét sé thwe hién xir ly sang budc 6) va cac CAE con lai sé xtr ly
sang bwdc 8).

CHU THICH 1: Trwong hop thiét bj khdng c6 xung dot ndi bo;

- CHU THICH 2: Trwdng hep thiét bi cé xung dot ndi bd;

ThU tuc CAE cb thé bt ddu phat véi mirc wu tién tuong trng hodc cao hon
trén mét hodc nhiéu kénh van hanh. Néu _phat trén nhiéu k&nh van hanh, thiét
bi kh&i tao phéi dap (rng tAt ca cac yéu cau trong 2.6.2.3:

a)  CAE c6 thé phat nhidu |An ma khéng thirc hién tha tuc CCA trén kénh
van hanh néu khodng cach gitra cac lan phat khong vwot qua 16 ps.
Nguroe lai, néu khodng céch gitra cac lan phat vuot qua 16 s va khéng
qua 25 ps, thiét bj khi tao cé thé tiép tuc phat néu khéng phat hién tin
hiéu Ion hon mire gidi han trén kénh van hanh trong khe théi gian quan
sat;

b)  CAE cé thé cap quyén phat trén k&nh van hanh hién tai cho mét hosc

- mot sb thiét bj dap (rng. Néu duoc thiét bi khdi tao cap quyén phat, thiét
bi dap (rng phai thyc hién theo cac thi tuc quy dinh trong 2.6.2.7;

c)  Thiét bj kh&itao c6 thé phat ddéng tho*n v&i cac mire wu tién nhé hon mire
wu tién dang dwoc CAE st dung néu khoang th&i gian phat khong vwot
ra ngoai th&i gian can thiét d& CAE phat v&i mce wu tién xac dinh;

Khi két thac chiém dung kénh va c6 xac nhan da hoan thanh it nhat mét 1an
phat tai thovi diém bét dau chiém dung kénh, thiét bi kh&i tao s& xt ly theo buo'c
1). Ngwore lai, thiét bi khéi tao x& ly theo bwdc 8);

Thiét bj kh&i tao cé thé phat lai. Néu thiét b khéng phat lai, CAE sé bd qua tat
cé cac goéi di lidu trong thoi khoang chiém dung kénh va thwe hién xt iy theo
bwdce 1). Ngwec lai, CAE sé& dit CW bang (CW +1) x m -1 vé&i m = 2. Néu gia
tri CW sau khi thiét Iap I&n hon gia tri CWpax, CAE sé& dit CW bang CWinax.
CAE sé& xi¥ ly theo bwdec 2).

Theo cac quy dinh trong 2.6.2.4, thiét bj khdi tao phai hoat dong véi cac CAE neng
cho tirng 1&p wu tién.
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CW c6 thé 1ay gi4 tri I&n hon mirc CW xéc dinh tai cac buéce tir 1) dén 8) trong muc
nay.
2.6.2.7. Co ché truy nhap cia thiét bidap wng - |
Budc 6b) trong 2.6.2.6 xac dinh kha niing thiét bj khdi tac cho phép mét hodic mét s6

thiét bj dap (rng phat trén ké&nh van hanh hién tai. Khi dwoc cap quyén, thiét bi dép
(rng sé& thwc hién theo cac bwdc tir 1) dén 3) nhw sau:

1) Thiét bj dap &ng dworc cAp quyén phat tir thiét bi khéi tao c6 thé phat trén kénh
van hanh hién tai nhw sau:

a) Thlet bi dap (*ng c6 thé phat ngay ma khéng can thue hién th tuc CCA
néu thdi diém phat & cach tho diém phat cudi cla thiét bj kh&i tao twong
trng khdng qua 16 ps;

b)  Thiét bj dap trng khéng phat trong vong 16 us ké tir thri diém thiét bi kh&i
tao twong ng ngirng phat phai thwe hién thd tuc CCA trén kénh van
hanh trong khe thm glan quan sat nam trong khoang 25 us ngay truedc
thoi diém dwoc cap quyén phat. Néu phat hién cé tin hiéu trén kénh van
hanh vuot qua mirc giéi han ED Threshold, thiét bi dap (rng sé thwc hién -
X Iy sang bwéc 3). Nguwoc lai, thiét bi sé x(r ly sang bude 2);

2)  Thiét bi dap (rng c6 thé phat trén kénh van hanh hién tai trong khoang thoi glan
COT con lai. Thiét bj dap trng c6 thé phat nhiéu Ian trén kénh van hanh trong
khoang théi glan nay néu khoang cach gitra hai 1an phat lién tiép khéng vuot
qua 16 us. Khi két thac phat, thiét bj dap (rng sé& xi ly sang buwéc 3;

3) Rt quyén phat cha thiét bi dap ¢ng.
2.6.3. Co ché phat bao hiéu diéu khién ngan trén FBE va LBE
2.6.3.1. DPinh nghia

Béo hiéu diéu khién ngén duwoc thiét bi sir dung d& phéat cac khung thong tin quan Iy
va didu khién ma khéng can giam sat sw ton tai cua tin hiéu khéac trén kénh.

Cac thiét bj FBE va LBE dugc phep st dung truyén phat bao hiéu diéu khién ngén
trén kénh van hanh néu viéc truyén phat thoa man cac quy dinh trong muc nay. Cac
thiét bi cd thé st dung hodc khong st dung truydn phat bao hiéu diéu khién ngan.

2.6.3.2. Yéucau
Truyén phét bao hiéu diéu khién ngén phai tuén thi cac yéu céu sau:

~ Trong m&i chu ky quan sat bang 50 ms, s6 Ian thiét bi phat bao hiéu didu khién
ngan khéng dwoc vurot qua 50;

- Téng thei glan thiét bi phat bao hiéu diéu khién ngén phai nhé hon 2 500 ps trong
chu ky quan sat. ,

2.6.3.3. Do kiém

Str dung phwong phap do nhw quy dinh trong 3.2.8.
2.7. Pac tinh chan may thu

2.7.1. PBinh nghia

Béc tinh chdn may thu la kha nang thiét bj thu dwoc tin hiéu mong mudn trén kénh
van hanh vé&i mirc chat lwong van dam bao khi ¢ cac tin hiéu khéng mong muén (tin 7
hiéu chan) & dau vao tai cac tAn sb ngoai bang tAn quy dinh trong Bang 1.
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Chét lwong dwoc danh gia qua ti 18 16i khung (Packet Error Rate - PER) v&i mirc gioi
han 10 %. Trong cac trirdng hop dac biét do muc dich khac, nha san xuat phai khai
b&o mic gi¢i han chat lvgng riéng duwoc st dung. |

2.7.2. Yéu ciu

Thiét bj phai dam bao mic gi6i han chét lvong khi cé cac tin hiéu chan & tan sé xac
dmh khdng nhé hon cac gi¢i han trong Bang 9.

Bang 9 - Giéi han tham s6 tin hiéu chian may thu

Céng suat. Tansé tin | Céng suét tin hiéu chin, dBm | Loai tin hidu
trung binh hiéu chan (Chu thich 2) chan
mong muon N
(dBm) Master/Slave | Slave khdng
’ ¢6 kha nang | c6 kha nang
phat hién phat hién
radar v radar
Print 6 5 100 .53 -59 S6ng sin (CW)
Prmint 6 4 900 -47 -53 Song sin (CW)
5000 |
5975
CHU THICH 1: Pmin 1a mirc tin higu mong mudn thap nhét (theo dBm) d& thda man mkc gi¢i han chat lwgng
trong 2.7.1 khi khéng cé {in hiéu chan.
CHU THICH 2: Cac mure trong bang tirong tng véi trede ang ten thlet bj dugc danh gia. Trong trwdng hop do
dan, cac mirc trén dugrc ap dung twong teng véi tin hiéu do tai gidc nbi ang ten.

2.7.3. Do kiém |
S& dung phwvong phap do nhw quy dinh trong 3.2.9.

_ 3. PHUONG PHAP DO
3.1. Cac diéu kién do kiém ‘
3.1.1. Céc diéu kién do binh thwong va téi han

Cé&c bai do trong quy chudn nay sé& dugc thie hién trong cac didu kién do binh thudng
nhir sau. :

— Nhiét d&: tir 15 °C dén 35 0C;
— D& am: tr 20 % dén 75 %; ,
— Ngubn dién: ngudn cung cip theo yéu cau hoat dong cla thiét bj.
Céac théng s6 vé diéu kién do noi trén phai dwoc ghi trong Béao cao két qua do.

Trong truo’ng hop yéu cau thiét bj do trong didu kién t&i han, nha san xuét phai khai
bao diéu kién méi trrdng t&i han thiét bj dwoc s dung.

3.1.2. Yéu ciu ddi dé khong dam bao do

Dd khbéng dam bao d’o clia cac phep do khoéng duoc vrgt khdi mirc gidi han trong
Bang 10.
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Bang 10 - B khéng dam bao do téi da

Thamsé - - -~ ‘D khbng dam bao téi da

Tan sb | +10 ppm .

Cong suét RF dan o 1,5 dB

Céng suét RF birc xa - - 16 dB

Phat xa khéng mong mudn dan . _ +3 dB

Phat xa khéng mong mudn bikc xa 16 dB

p6 Am | 5%

Nhiét d6 +20C

Théi 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 thic hién
théng qua viéc str dung cac chudi truyén din do thir. Cac chudi nay bao gdm cac goi
d@ liéu dwoc phat §i déu dan trong khoang théi gian nhat dinh (vi du: 2 ms). Théi gian
phat dwoc cb dinh trong chudi do thir va Ién hon 10 % thdi gian mbi chu ky.

CéAu triic tdng quat cta chudi do kiém dwec biéu dign trong Hinh 4.

i 2ms iy 2 ms
* P -

o
”

i 02ms
s %

Ga6i di ligw UUT

V74 ' V{4
7/ 7/

Hinh 4 — Chudi do kiém

3.1.4. Kénh do kiém
Trir tredng hop riéng sé dwoc quy dinh cu thé, cac kénh dwoc sir dung trong cac phép
do kiém dwoc quy dinh trong Bang 11.

Khi do thiét bi hd tro phat ddng thei trén cac kénh lién tiép hoac révi rac, phép do DFS
khéng can phai thuwe hién ddng thdi trén cac kénh twong (ng dwoc st dung.

Bang 11 - Kénh do kidm

Phép do Diéu/muc Kénh do

Dai thép (5150 MHzdén 5 | Dai cao (5 470
350 MHz MHz dén 5 850

5150 MHz - | 5250 MHz - MHz

5 250 MHz 5 350 MHz
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a~ 4
cbng suat

Tan s6 trung tam 2.1 ~ C7 (Ch thich 1) C8 (Chu thich 1)
Baing théng kénh 2.2 c7 ' c8

chiém dung :

Coéng suat, mat o 23 C1 c2 C3,C4

Phat xa khéng mong 241 C7 (Chu thich 1) | C8 (Chu thich 1)
| muén cha may phat
ngoai bang tAn RLAN

| 5 GHz

Phat xa khéng mong 242 C1 Cc2 C3,C4

muébn clia may phat

trong bang tAn RLAN

5 GHz

Phat xa gia may thu 25 C7 (Chu thich 1) _ C8 (Chu thich 1)

Diéu khién céng suét 2.3 NA - C2 ' C3,C4

phat (TPC) (Cht thich 2) | (Cha thich 1) |  (Chu thich 1)

Lwa chon tan s6 déng 2.6 NA C5 C6 (Cht thich 3)

DFS _—

(DFS) (Ch thich 2)

Thich nghi 2.6 C9

Pac tinh chan may thu 2.7 , Cc7 C8

C1, C3:. Kénh khai bao thap nhét tng voi m&i béng théng kénh danh dinh ndm trong dai bang. D&
do méat d§ cdng suét, chi can thwc hign phép do v&i bang théng kénh danh djnh nhd nhat.

C2, C4: Kénh khai bao cao, nhéat wng v&i mbi bang théng kénh danh dinh ndm trong dai bang. Bé
do mat d6 cdng suét, chi cin thirc hién phép do voi bang théng kénh danh dinh nhé nhat.

C7, Cs8: Mot kénh trong so cac kénh cla dai bang Phép do bang théng kenh chlem dung sé dugc

. thwe hién véi méi gia tri dwge khai bao dé do.

co: M@at (v&i phép do don kénh) hodic mét nhém kénh (phép do da kénh) trong sb cac kénh
dwgrc khai bao. ‘

CHU THICH 1: Trucmg hep co nhidu hon mét danh sach kenh dwoc khai bao, phép do chi can thwe hién

. v mét trong s danh sach kénh.
CHU THICH 2: Khong can thyc hlen phép do khi bang thdng kénh danh dinh ndm hoan toan trong bang
CHU THICH 3: t&n 5 150 MHz @én 5 250 MHz.

Trong trirdng hop goi kénh da khai bao bao gom cac kénh cé Bang théng kénh danh nghia
glam hoan toan hosc mét phan trong bédng tan 5 600 MHz dén 5 650 MHz, cac th nghiém
d6i v&i Kiém tra tinh kha dung clia kénh (va néu dwoc thye hién, dbi vai Off-Channel CAC)
se duwec thire hién trén mdt clia cac kénh nay ngoal mdt kénh trong béng tn 5 470 MHz
dén 5 600 MHz hoac trong bang tan 5 650 MHz dén 5 725 MHz.
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3.1.5. Angten _
. 3.1.5.1. Angten tich hop va ang ten riéng

" Thiét bi co thé c6 &ng ten tich hop hodc &ng ten riéng. Ang ten riéng (&ng ten ngoai)
la &ng ten nam ngoai thiét bi, khi két hop v&i phan thiét bi phal dap (rng cac yéu cau
lién quan trong quy chuan.

Trong quy chun, cac thanh phan hé thong &ng ten bao gom dng ten, cap ndi, gidc néi
va cac bd phan chuyen mach. Tang ich ang ten chwa tinh dén tang ich tao ra b&i céng
nghé nang cao chét lvgng nhu diéu hwéng, phéan tap, ...

Hé théng dng ten thong minh c6 thé s dung céc ky thuat diéu hwéng dé nang cao
tang ich. Tang ich nang cao nho cac bién phép nay sé dwoc xac dinh riéng, déc lap
véi tang ich ndi tai cla &ng ten.

Mac du cac phuong phap do trong quy chuan bao gébm ca cac phép do dan, can lvu
y té ho’p thiét bi va ang ten phai d’ap (rng toan bd cac yeu cau lién quan trong quy
chuén. .

3.1.5.2. Cacché do phat
Ché d6 1: st dung dng ten don |
Thiét bi s& dung duy nhét 1 &ng ten, bao gém:
— Thiét bj v&i &ng ten duy nhét;
- Thiét bi v&i hai dng ten phan tap nhung chi két ndi duy nhéat v&i 1 ang ten tai thoi
diem nhat dinh;
- Hé thong ang ten théng m|nh c6 nhidu ang ten nhung chi str dung &ng ten duy
nhét tai ché g6 do.
Ché dé 2: st dung nhiéu &ng ten, khong diéu huéng

Thiét bi trong ché dé nay co sir dung ang ten thong minh voi nhidu &ng ten phat déng
thoi nhwng khong st dung ky thuat diéu hwedng.

Ché dé 3: st dung nhidu &ng ten va ky thuat diéu huéng

Thiét bj trong ché dd nay st dung ang ten thdng mlnh v&i nhidu ng ten phat déng
thovi, ho tro ky thuat dleu huwéng.

Ngoai tang ich clia hé théng ang ten G, can tinh-dén tang ich diéu hudng Y khi thue
hién cac phép do.

3.1.6. Phép do dan, phép do birc xa
Trir tredng hop quy dinh cu thé, c&n thuc hién phép do dan va phép do birc xa.
Thiét bi st dung &ng ten tich hop phai c6 cac gidc néi dé thwc hién cac phép do dan.

Tredng hop khéng co gidc ndi d& do, nha san xuét thiét bi phai thwc hién diéu chinh
dat them céac gidc néi do trén thiét bi duoc 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 dé dwa vao bao cao két qua do.
Cac théng tin nay dwogc str dung d& thuc hién phép do cling nhw danh gia két qua do.

— So dbd phan kénh, cac tan s trung tdm danh dinh va bang thong kénh danh dinh;
— N&u thiét bj LBE hd tro phat da kénh, cac théng tin sau cin khai béo:
27



"QCVN 65:2021/BTTTT

s o o & 0

TUy chon (1 hoéc 2) dwoc LBE st dung khi phét da kénh;

S6 kénh 16n nhat dwoc st dung déng thov;

Loai kénh sl dung ddng thai: lién ’[Iep hoac r&i rac;

Kha ning s dung kénh & céc bang tan thanh phan khac nhau
Sb kénh dwoc sir dung dé do khi thiét b hoat déng & Tuy chon 1.

_ Céac ché dé phat khac nhau-dwoc s dung;

— V&i mBi ché d6 phat, can khai bao cac thong tin:

_ S6 chubdi phat

Néu cé nhidu hon mét chudi phat dwoc kich hoat, phan bb céng suét trén cac
chudi kich hoat déu hoic khéng déd;

Sé chubdi thu;

Kha ning st dung didu hwéng &ng ten va tang ich diéu hwéng toi da Y & ché
do phat;

— Cacthéng sb dac trwng clia TPC duoc thiét bl s¥ dung;

CHU THICH. Thiét bj c6 thé st dung nhidu dai TPC khac nhau trén cac &ng ten hodc yéu ciu cong suat khac nhau.
Nha san xuat cé thé khai bao thiét bj c6 hodc khéng sir dung TPC.

Vi thiét bj st dung TPC, nha san xuét phai khai bao cac théng tin vé&i tirng dai
TPC nhw sau:

'MUrc cbng suét phat nhé nhét va Ién nhét (e.ir.p. trong trwdng hop st dung

ang ten tich hop). Néu hé tre phat ddng thdi trén cac bang tan thanh phan
khac nhau, thong tin can khai bao bao gdm céng suét phat nhé nhat va Ién
nhét trén twng bang tan thanh phan;

M(rc cdng suét phat khac nhau twong wng v&i ché dd hoat déng trong trrong

- hop c6 ang ten thong minh v&i cac ché dé phat khac nhau;

Cac thanh phan ciu thanh cla hé thong ang ten, tang ich cwc dai G, e.i.r.p.

~ twong (rng (cé tinh dén tang ich diéu huéng Yneu c6) va mure gioi han DFS

Threshold Level;
Dai tan sé hoat déng;

VO’I thiét bj khéng str dung TPC, nha san xuét pha1 khai bao cac théng tin nhw sau:

Mrc cong suét phat Ién nhét (e.i.r.p. trong trwo’ng hop str dung ang ten tich
hop). Néu ho tro phat déng thoi trén cac bang tan thanh phan khac nhau,

“théng tin can khai bao bao gdbm céng suat phat I&n nhéat trén tirng bang tan

thanh phéan;

Mtrc cong suét phat khac nhau tweng (ng véi ché dd hoat ddng trong trweérng
hop c6 ang ten théng minh v&i cac ché dd phat khac nhau:

Céc thanh phan cAu thanh cla hé thdng ang ten, ting ich cuc dai G, e.i.r.p.
twong trng (cé tinh dén téng ich diéu hwéng Y néu co) va mirc gi¢i han DFS

- Threshold Level,

D3&i tAn sb hoat dong;

Cac ché do hoat dong DFS cla thiét bj (Master, Slave véi kha nang phét hién
radar hoac khong c6 kha nang phat hién radar);

Tan s6 ché d6 két néi trwe tiép (ad-hoc) néu néu thiét bi cd thé hoat dong & ché
do nay;

Dai tan hoat dong cta thiét bi;

Méi trudrng hoat déng (binh thwéng hodc khic nghiét);
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~ Phan mém do dwoc UUT st dung; |
~ Chung loai thiét bi: hoat dong doc lap, thlet b| két hop hodc thiét bi da vb tuyen
— Loai thiét bi thich rng: FBE hoac LBE;
— V&i thiét bj FBE, can khai bao cac thdng tin sau:

e Ché d6 van hanh ciia FBE: thiét bj khai tao va/hodc thiét bi dap tng;
¢ Thei khodng FFP dwoc thiét bi st dung;
- V@i thiét bi LBE, can khai bao cac thoéng tin sau:
Ché db van hanh cia LBE: thiét bj giam sat va/hosc thiét bj dwoc giam sat;

Kha nang st dung Ch thich 1 tai Bang 7 hodc Chu thich 1 trong Bang 8;

e Kha nang st dung Chu thich 2 tai Bang 7 trong trwéng hop LBE la thiét bi
giam sat;

e Chédd thiét bi kh&i tac va/hodc thiét bi dap &ng;

e Cacmuc phan |&p wu tién dwoe s dung;

e Kha nang st dung Tuy chon 1 hodc Tuy chon 2 @& phat hién tin higu. Trudng
hop khéng st dung cac tha tuc do trong 3.2.8.5 va 3.2.8.13:

+ Kha ning LBE tuan th( day da yéu cau trong 2.6.2.6 va 2.6.2.7;
+ Kha nang LBE tuan thi yéu cau d6i véi COT (tai 2.6.2.4);

— Yéu cau ddi v&i chat lwong t6i thidu cla thiét bj trong trieéng hop dac biét (tai 2.7);
_ Nang luc chat lvong t6i da ctia thiét bi (vi du: théng lwong Ion nhét, ..).

3.2.2. Tansb

3.2.2.1. Diéukién do kiém

Phép do duwoc thue hién trong didu kién thuo’ng hodc didu kién t&i han trong treéng
hop thiét bj dwoc st dung déc biét.

Kénh do kiém dwoc quy dinh trong 3.1.4.

UUT duoc cdu hinh d& hoat dong tai mire cdng suét phat RF danh dinh trén mét kénh
don.

UUT c6 gidc ndi ang ten va slr dung ang ten riéng ngoai hodc UUT ¢é &ng ten tich
hop nhwng cé gidc ndi &ng ten tam thoi dwgc do bang phép do dan.

UUT c6 ang ten tich hop nhuwng khéng co giac ndi dng ten tam thoi sé do bang phép
do btrc xa.

3.2.2.2. Phép do dan
- Thiét bi khéng diéu ché

UUT duwoc két ndi véi may do thn s thich hop (may dém tan hodc phan tich phd) va
hoat ddng & ché dd khéng diéu ché.

Ghi lai tan sé do.

- Thiét bj c6 didu ché:

UUT két néi voi phan tich phd. Trén phan tich phd, dat ché dé Max Hold, chon tin s6
trung tam triing tan sé UUT.

Ghi lai g|a tri dinh cta dwéng bao cong suét do. Blen doé do Span trén phan tich phd
duwec giam va Maker dwoc di chuyen phla dai tAn dwong cho dén khi dat mirc 10 dBc
so v&i mere dinh. Bidu dién tan s6 twong (ng bang f1.

29



QCVN 65:2021/BTTTT

Dich chuyen Marker sang phia tan sb am cho den khi dat mtec -10 dBc’ so v&i murc
dinh. Biéu dién tan sé twong (rng bang f2.

- Tan s UUT dwoc xac dinh bang (f1+£2)/2
3.2.2.3. Phép do birc xa

CAu hinh’ phep do btrc xa theo Phu luc A v&i phan tich phd dwoc gan voi ang ten do.
Tha tuc do dwee quy dinh trong 3.2.2.2.

3.2.3. Bing thong kénh chiém dung
3.2.3.1. Diéukién do

Phép do dwoc thue hién trong didu kién do thrdng véi kénh do va bang théng quy
dinh trong 3.1.4.

Phép do thue hién khi thiét bj hoat dc}ng & ché d6 hoat déng thwdng xuyén.

UUT duwoc cau hinh dé& hoat ddng voi mirc cong suit RF ra st dung trong hoat déng
thwdng xuyén.

Khi phat ddng thdi trén nhidu kénh lién ké, cac tin hiéu phat dwoc coi nhw mét tin hiéu

tdng voi bang théng kénh danh dinh bang tong cac bang théng danh dinh thanh phan.
Khi phat ddng théi trén nhidu kénh roi rac, méi tin hiéu dwoc xac dinh rigng.

UUT c6 gidc nbi ang ten va str dung &@ng ten riéng ngoai hodc UUT cé &ng ten tich
hgp nhwng c6 giac néi ang ten tam thoi dwoc do béng phép do dan. Trwdng hop sir
dung phép do dan véi thiét bj cé &ng ten thong minh vai nhiéu chudi phat, phép do chi
can thwc hién trén mét nhanh kich hoat.

UUT co ang ten tich hop nhwng khéng cé gidc ndi &ng ten tam thoi sé do bang phep
- do btrc xa.

3.2.3.2. Phép do din

~ Buéc 1: Nbi UUT véi phan tich phd dwec thiét lap vdi cac tham sé sau:

— Centre Frequency: tan sé kénh can do;
— Resolution Bandwidth: 100 kHz;
— Video Bandwidth: 300 kHz;

— Frequency Span: 2 lan bang théng k&nh danh dinh (vi du: 40 MHz déi vai kénh 20
' MHz);

— Sweep time: > 1 s. V&i bang thong danh dinh lén, thO’I gian quét dwoece tang lén
sao cho khéng anh hwéng dén gia tri RMS cia tin higu;

— Detector Mode: RMS;

— Trace Mode: Max Hold.

Buwde 2: Doi dé&n khi hinh anh quét 8n dinh.
Budc 3:

— Chu y dé dworng bao cong suét dd I1&n hon tap am nén cda phan tich pho dé tap
am khéng anh huwéng dén dwdng bao & phia phai va trai cta tan sé trung tam,;

- St dung tinh nang xac dinh 99 % bang théng clia phan tich phd dé do bang théng
kénh chiém dung cta UUT va ghi lai gia tri nay.

'Lap lai phép do tir Buwdre 1 dén Budc 3 dbi véi cac cac tin hiéu phat khac khi phat déng
th&i trén cac kénh khong lién k&.
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3.2.3.3. Phép do birc xa

Céu hinh do dwgc md ta trong Phu luc A va thwc hlen cac thu tuc twong ung trong
"Phu luc B. - '

Thuee hién do theo phwong phap do trong 3.2.3.2.

3.2.4. Cong suat RF ra, TPC va mat do cong suat

3.2.4.1. Diéu kién do

Kénh do kiém dwoc quy dinh trong 3.1 4

Cac phép do trong muc nay cé thé dwoc Iap lai @& do cac chi tiéu twong L’fng'

— Méi dai TPC khac nhau (hoac mrc cdng suat diu ra may thu cho thiét bi khéng
h& tro TPC) va mdi cau hinh &ng ten khac nhau dwoc nha san xuét khai bao;

— M@3i ché d6 phéat dwgc nha san xuét khal bao.

Trong treong hop can do chirc ndng neng thiét bj co thé dwoc chu hlnh dé phat lign
tiép hodc phat theo cac chu ky v&i higu suat kich hoat khéng nhd hon 10 %.

UUT c6 gidc ndi ang ten va st dung ang ten riéng ngoai hoac UUT c6 &ng ten tich
hop nhwng c6 gidc ndi ang ten tam théi dwoc do bang phép do dan.

UUT ¢6 ang ten tich hop nhwng khdng ¢o6 gidc ndi ang ten tam thoi sé do bang phép
do birc xa.

3.2.4.2. Céng suit RF déu ra |&n nhit tai mirc cong suét cye dai Py - phép
do dan :

Phép do duwgc thwe hién trong diéu kién do klem thurdng va didu kién do kiém t&i han.

UUT duoc cdu hinh dé& dat mire cdng suét lon nhéat trong dai cong suét khi str dung
TPC hoéac dat mic lon nhét dwoc khai bac néu khéng cé TPC.

Trwéng hop 1: Thiét bj cd kha nang phat lien tuc hodc thiét bj cé kha nang phat theo
chu ky.

Trong tredng hop nay, thlet bj hoat dong trén mdt bang tan thanh phan hodc cd kha
nang hoat dong trén nhiéu bang tan thanh phan nhwng dwoc cau tao dé chi hoat dong
trén mot bang tin va cé thé phat lién tuc hodc phat theo chu ky.

- Buwéce 1: Thiét bj phat fién tuc bd qua budc nay. D4i véi thiét bi phéat theo chu ky:

— C6ng suétra may phat phai dwoc ghép néi qua bd tach song diode két hop hoic
tuong dwong. Dau ra bd tach song diode két hop sé dwoc ndi véi kénh truc tung
cua oscilloscope;

- Viéc su dung bd tach séng diode két hop va oscﬂloscope phai hién thi dwgc théng
tin vé chu ky va ti 1& phat cla tin hiéu dau ra may phat;

— Tilé phat cia may phat (Tx on/ (Tx on +Tx off)) sé dwoc ghi trong bao cao do.
Buéc 2: ‘

~ Cong sut RF ra dwoc do bang may do cong suét RF bang rong str dung b tach
s6ng nhiét hodc twong dwong voi khoang th&i gian tich hgp da 1en hon 5 lAn chu
ky kich hoat clia may phat. Céng suat RF do dwoc biéu dlen b&i A (dBm);

- Tru’o’ng hop do dan tren hé thong ang ten théng minh v&i nhiéu nhanh ang ten
phat dong thoi, cong suét ra mdi nhanh duoc do riéng dé xac dinh tdng cdng suéat -
RF ra cta thiét bi can do;
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Buédc 3.

— Cbng suat RF ra tai murc cong suét I&n nhéat Py (EIRP) dwec xac dinh tir cdng suat
do A (dBm) noi tren chu ky giani sat x, tdng ich &ng ten G (dBi) va téng ich diéu
hudng Y (dBi) ndu cé sir dung ky thuat nay nhuw sau:

Pu=A+ G+ Y+10xlIg(1/x), dBm 4
~ Néu st dung nhidu &ng ten, gia trj ting ich cla &ng ten cao nhat s& duwoc sl
- dung. o |
— Gia tri Py sé dwoc so sanh véi giGi han trong Bang 2.
Trwong hop 2 Thiét bi khéng c6 kha ning phat lién tuc va chi cé thé phat trén mot
dai bang tan thanh phan.

Trong truo’ng hop nay, thiét bi cd thé s dung nhiéu béng tan thanh phan nhwng tai
méi thoi diém, tin hiéu phat chi dwgc thye hién trong mét bang tan. Ngoai ra, thiét bj
cling c6 thé phat trén nhiéu bang tan thanh phan déng thdi nhing dwoc cau hinh dé
phat chi trén mét bang tan thanh phéan.

Buwoc 1:
— LAy mau tin hiéu phat ti thiét bi tie cdm bién do nhanh thich hop dai tan 6 GHz,
Ghi cac mau do dé xac dinh céng suit RMS cta tin hiéu.
— Thiét lap nhv sau:
e Tbc d6 lAy mau: = 108 mau/s; _
e Thoi khoang do: it nhat 10 burst phat.
Buéc 2:

- Voi thiét bi s¢r dung mét nhanh phat ndi cdm bién cong suat véi cdng phat, lay
mau tin hiéu phat va lwu két qua do dé sl dung trong cac buwdec tiép theo.

- Vi thiét bi st dung nhiéu nhanh phat:
| 'N&i cdm bién céng suét v&i tirng cdng phat dé do trén tat ca cac cdng;
Diéu khién cadm bién cong suét @& lay mau dwoc thiee hién ciing lGc voi sai sd
nhé hon 500 ns; '

. D6i v&i mbi dlem ldy mau do riéng biét trén mi&n thoi gian, tong hop cong suéat
tir tht ca cac cdng phat va lwu lai két qua dé str dung trong cac budc tiép theo.

Buwéc 3:
— Tim diém bat dau va két thic clia méi burst trong cac mau do duwgc lwu;

« Diém bat dau va két thic dwoc xac dinh twong (ng véi khi cong suét nhé hon
it nhat 30 dB so v&i cbng suat Ién nhat trong cac mau do & budc 2;
o Trong trvong hop khdng co sw chénh léch du 1&n gitra cac mau do, gia trj gidi
han 30 dB c6 thé dwoc gidm xudng dé phir hop;
Buwdc 4.
— Tinh cong suat RMS cia burst gitra thdi diém bat dau va két thic theo biéu thirc
sau: '

k )
bursl - Z sampfe ' ( )

n=1

véi k 13 sb mau.
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- Bidu didn A (dBm) 13 gid tri Poursr16n nhat.
Buwéce 5: : .

— Cbng suat RF ra (e.i.r.p. ) tai mlrc cong suét ion nhat Py dwoc xac dinh dua trén
cong suét ra A (dBm), tang ich ang ten G (dBi) va tang ich diéu huéng Y (dBi)
- néu cb sty dung ky thuat nay; :

P, A+G+YdBm » | 6)

_ Gia tri Py xac dinh ndi trén sé& dugc so sanh véi mre giGi han trong Bang 2 va
duwoc ghi vao bao co do.

Trwong hop 3: Thiét bj khéng c6 kha nang phat lién tuc nhu’ng phat dong thei trén
cac bang tan thanh phan:

 — Thiét bi phat ddng thoi tren cac bang tAn thanh phan nhw khdng thé ciu hinh dé
phat chi trén 1 bdng tan thanh phan;

— Thuc hién phép do cong suét cao nhét trén twng bang tan thanh phan sau doé do
bién thién céng suat va sw dung cac két qua do gé xac dinh céng suat RF ra
(e.i.r.p.) trén tirng bang tan thanh phan.

Budc 1: Do tdng cng suét dinh trong bang tan thanh phén thép
— N&i UUT v&i phan tich phd va thiét Iap may do nhuw sau: '

Start Frequency: 5 100 MHz;
Stop Frequency: 5 400 MHz;
Resolution Bandwidth: 1 MHz;
Video Bandwidth: 3 MHz;
Detector Mode: Peak;

Trace Mode: Max Hold;
Sweep Time: Auto

— Can dam bao tap am nén cla phan tich phd nhd hon it nhat 30 dB SO VoI dtmng .
bao céng suat dinh. Neu khéng the dam bao mirc nay, can giam bang thong cla
kénh do céng suét xuong mdrc gan bang thong kénh danh dinh (d6 chénh |éch
khoang 10 %) dé& giam anh hwéng cua tap am nén dén két qua do;

~ Khi thiét Iap xong thong sé do, st dung tinh néng do cong suét dé do tdng cong
suat dinh cGa cac tin hiéu phat trong bang tan tir 5 150 MHz dén 5 350 MHz;

— V&i thiét bi st dung nhiéu nhanh phat, thi tuc do néi trén dwore ap dung dbi véi
trng nhanh hoat déng. Két qua do sé dwoc tdng hop tir tht ca cac nhanh.

Buwéc 2: Do tdng céng suéat dinh trong bang tan thanh phan cao

— Dat trén phan tich phd: Start Frequency bang 5 420 MHz, Stop Frequency bang 5
875 MHz; '

— Céan dam bao tap am nén cta phan tich phd nho hcn it nhat 30 dB so véi dwong
bao céng suét dnnh Neu khong the dam bdo mirc nay, can gidm bing théng cla
kénh do cong suat xuong muc gan bang thong kénh danh dinh (d6 chénh léch
khodng 10 %) d& giam anh hwdng clia tap am nén dén két qua do;

— Khi thiét Iap xong théng sb do, s dung tinh nang do cbng suat dé do tong cong
suat dinh cha cac tin hiéu phat trong bang tan tir 5 470 MHz dén 5 825 MHz;

— Vi thiét bi sir dung nhiéu nhanh phat, th tuc do néi tren dwoc ap dung déi véi
ttrng nhanh hoat déng. Két qua do sé duoc tdng hop tir tat ca cac nhanh.
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Buéc 3: Xac dinh tdng coéng suét dinh:

Tinh tdng cong suét dlnh bang cach cong két qua do tir budc 1 va két qua do tor
buéc 2; . :

Mot s phan tich phé cho phép do dong thoi céng suét dinh trén cé hai béng tan
thanh phan va tw déng tinh két qua téng hop.

Bu’oc 4: Po tong cong suét ra trung binh

Lay mau. tin hiéu phat cla thiét bj b&ng cdm bién nhanh phit hop & bang tan 6

GHz. Cac mau dwoc lay 14 gia tri RMS cla cong suat tin hiéu;

Thiét lap.cau hinh do:

o Tbc @6 lay mau: = 108 mau/s; '

e Thoigian do: 40 Ién dé c6 it nhat 10 burst phat;

Vaoi phep do dan cho thiét bj chi sw dung 1 nhanh phat: ndi cadm bién cong suat

véi cdng ra phat ctia thiét bi, 1ay mau tin hiéu phat va luu két qua dé sir dung cho

cac budc tiép theo;

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

e Nb6i cdm bién cong suét trén tirng cbng phat dé thie hién phép do déng bo
trén tat ca cac cong phat;

e V&I mbi diém lay mau, xac dinh tdng céng suét cac mau do trén tat ca cac

~ cdng va lwu két qua dé sir dung trong cac buwdrc tiép theo;

Tim diém b&t dau va két thic clia méi burst trong cac mé‘iu do duoc lwu;

e . Diém bat dau va két thiic dugc xac dinh twong (rng voi khi cong suat nhé hon
it nhat 30 dB so v&i cdng suét I¢n nhat trong cac mau do & buéc 2;

e Trong trrdrng hop khdng cd sir chénh léch da Ién gitka cdc mau do, gia trj gidi -

~ han 30 dB cb thé dwoc gidm xudng dé phu hop;

Tinh cong suét RMS ciia burst gitva thoi didm bt dAu va két thic theo bidu thire
sau: : .

(7)
burst =T Z sample (n ‘
v&i k 1a sb mau.

Gia tr Pburst I&n nhéat 14 cong suét ra trung binh tdng hop dé sl dung trong cac
bwéc tiép theo.

Buwéc 5: Xac dinh ti 1é cong suét bién dong

St dung gia tri cong suét dinh tdng hop trong bwéc 3 va gia tri cérng suét ra trung
binh tdng hop trong B4 dé tinh 1718 cong suét bién dong (bang ti sé gitra cong suat
dinh va céng suat ra trung binh).

Buéc 6:

— Cobng suét RF ra (e i.r.p.) tai mrc cong suat I&én nhat Py dwoc xac dinh cho tung

bang tan thanh phan dwa trén do bién thién cdng suét ra & bwéc 5, cdng suét dinh
trén tu’ng bang tan thanh phan @ budc 1, bwéce 2, tang ichangten G (dBl) va tang
ich diéu hwéng 'Y (dBi) néu cé sir dung ky thuat nay. Trwérng hop st dung nhiéu
&ng ten, ting ich &ng ten tdng cdng clia mét nhanh (G hoac G +Y) sé duwoc s
dung dé thirc hién tinh:
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P =A+G+7Y, dBm ' (8)

- Cacgiatr Pysé du’O’c st dung d& so v&i mirc gidi han trong Bang 2.

3.2.4.3. CéngsuatRF dauralén nhat tai mwc cdng suit CI_PC tiéu P - phép
do dan

Phép do dwere thie hién trong dleu kién do klem thweong va digu kién do kiém t&i han
trén thiét bi c6 s dung TPC. Thiét bj can do dwoc cau hinh dé phat & mirc cong suat
thap nhét trong dai TPC. : .

Trwdng hop 1: Thiét bi ¢6 kha nang phat lign tuc ho&c thiét bi co kha nang phat theo
chu ky.

Trong trwdng hop nay, thiét bi hoat dong trén mot b#ng tan thanh phan hoac cd kha
nang hoat déng trén nhidu bang tAn thanh phan nhwng dwoc ciu tao dé chi hoat dong
trén mot bang tan va co thé phat lién tuc hodc phat theo chu ky.

Buéc 1 va bwdce 2 teong tw nhw budce 1 bwdc 2 trong 3. 24. 2, trong d6 khéng can do
lap dbi véi phép do chu ky.

Buwéc 3:

— Cong suat RF ra tai mlrc cong suét nhd nhat Py (e.i.r.p.) dwoc xac dinh tir cong
suat do A (dBm) noi tren chu ky giam sat x, tang ich ang ten G (dBi) va tang ich
didu hwong Y (dBi) néu cé s dung ky thuat nay nhw sau: ‘

PL=A+G+Y+10xIg(1/x),dBm 9)

Néu si¥ dung nhidu 3ng ten, gia tri ting ich cla &ng ten cao nhat sé dwoc sk
dung.

— Gia tri P, sé dwoc so sanh véi gidi han trong Bang 3.

Trwong hop 2: Thiét bi khéng ¢6 kha nang phat lién tuc va chi co thé phat trén mot
béng tan thanh phan.

Trong tru’dng hop nay, thiét bj co thé sir dung nhiéu bang tan thanh phan nhuwng tai
méi thori diém, tin hiéu phat chi dwgc thwe hién trong mét bang. Ngoai ra, thiét bi cling
c6 thé phat trén nhidu bang tan thanh phan ddng thoi nhung dwoc cau hinh dé& phat
chi trén maét bang tan thanh phan.

Budc 1, bwdce 2, bwée 3, bude 4 twong tw nhw cac bude tvong rng trong 3.24.2.
Budc 5: |

— Céng suat RF ra (e.i.r.p.) tal mu=c cong suat nhd nhat Py ducc xac dinh dua trén
cong suat ra A (dBm), tang ich ang ten G (dBi) va tang ich didu hwéng Y (dBi)-
néu c6 str dung Ky thuat nay:

P =A+G+Y,dBm | (10)

Gia tri PL xac dinh noi trén sé duoc so sanh véi mirc gidi han trong Bang 3 va duoc
ghi vao bao cao do.

Trwong heop 3 Thiét bj khéng co6 kha nang phat Ilen tuc nhwng phat dong th&i trén
cac bang tan thanh phan:

— Thiét bi phat ddng thoi tren cac bang tan thanh phan nhw khong thé& cAu hinh dé&
phat chi trén 1 bang tan thanh phén;
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- Thwc hién phép do cong suat cao nhét trén tung bang tAn thanh phén, sau dé do
“bién thién cong suéat va sir dung cac két qua do dé xac dlnh céng suat RF ra
(e.i. r.p. ) trén tirng bang tan thanh phan.

BLPO’C 1: Po tdng cdng suét dinh trong bang tan thanh phan thap
~ — N&i UUT ve&i phan tich phd va thiét 1ap may do nhw sau:

Start Frequency: 5 100 MHz;
Stop Frequency: 5 400 MHz;
Resolution Bandwidth: 1 MHz;
Video Bandwidth: 3 MHz;
Detector Mode: Peak;

Trace Mode: Max Hold;
Sweep Time: Auto

— Can dam bao tap &m nén cla phan tich phd nhd hon it nhat 30 dB so v&i dwong
bao cdng suét dinh. Neu khéng the dam bao mirc nay, cin gidm bang théng cla
kénh do coéng suat xuong mirc gan bang thong kénh danh dinh (46 chénh léch
khodng 10 %) & gidm anh hwéng cla tap am nén dén két qua do;

~ Khi thiét Iap xong théng s6 do, st dung tinh nang do céng suit d& do tdng cong
- suét dinh cta cac tin hiéu phat trong bang tan tir 5 150 MHz dén 5 350 MHz;

~ Véi thiét bi st dung nhleq nhanh phat, thi tuc do néi trén duoc ap dung d&i véi
- tirng nhanh hoat déng. Két qua do sé dwoc tdng hop tir tat cad cac nhanh.

Budc 2: Do tdng cdng suat dinh trong bang tan thanh phan cao

— Dat trén phan tich phd: Start Frequency bang 5 420 MHz, Stop Frequency béng 5
875 MHz;

— Cé&n dam bao tap am nén cla phan tich phd nhd hon it nhat 30 dB so véi dwdng
bao c¢dng suét dinh. Néu khéng thé ddm bao mirc nay, can gidm bing théng cla
kénh do céng suét xuéng mirc gan bang théng kénh danh dinh (d6 chénh léch
khoang 10 %) dé giam anh hwéng cla tap &m nén dén két qua do;

— Khi thiét Iap xong théng s6 do, st dung tinh nang do céng suét Gé do fc’)ng céng
suat dinh cla céc tin hiéu phét trong bang tan tir 5 470 MHz den 5 825 MHz;

— V6i thiét bi si¥ dung nhi&u nhanh phat, thi tuc do néi trén dwoc ap dung dbi véi
tirng nhanh hoat déng. Két qua do s& dwoc tdng hop tir tat cd cac nhanh.

Bu&c 3: Xac dinh tbng coéng suat dinh:
— Tinh tdng céng suét dinh bang cach cong két qua do ttr bwéc 1 va két qua do tir
bwoc 2;

~ Mot sd pnén tich phd cho phép do ddng thoi cong suét dinh trén ca hai bang tAn
thanh phan va tw dong tinh két qua téng hop.

Buoc 4: bo tbng cong suét ra trung binh

— LAy mAu tin hiéu phat cua thiét bi bang cam bién nhanh phu hop tal bang tan 6
' GHz. Cac mau duwoc 1y 1 gia tri RMS cla cong suét tin hiéu;

— Thiét 1ap cu hinh do:
¢ Téc ds Iy mau: 2 108 mau/s;
e Thdigian do: dl I6n dé cé it nhat 10 burst phat;
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- Voi phep do dan cho thiét bi chi st dung 1 nhanh phat nbi cam bién cong suét
véi cdng ra phat cua thiét bi, Iay mau tin hiéu phat va Iwu két qua dé su' dung cho
cac buwdéce tiép theo;

— Vi phép do dan cho thiét bi st dung nhiéu nhanh phat:

e Nbéi cam bién cong suét trén tirng cdng phat dé thuc hign phép do déng b
trén tat ca cac cong phat

. Vo'| mdi diém |ay mau, xac dinh tdng cdng suét cac mau do trén tat ca cac
cbng va lwu két qua dé sir dung trong cac bwéc tiép theo

— Tim diém bAt dau va két thic cta méi burst trong cac mau do duoc lwu;

« Diém bat d4u va két thic dwoc xac dlnh twong (rng VGi khi céng suét nhd hon
it nhat 30 dB so v&i cdng suét Ién nhat trong cac mau do & buoc 2,

e Trong truo’ng ho’p khong cé sw chenh léch dU 1én gitva cac mau do, gia tri gidi
han 30 dB c6 thé duwgc giam xudng dé phu hop;

— Tinh cong suat RMS cla burst gitva thdi diém bat dau va két thic theo biéu thire
sau:

| & | (1)
Pburst = 7(; z ‘Psamp!e (n) . '

n=1
voi k 1a sé méu. .
— Gia tri Pourst I&n nhét 12 cong suét ra trung binh tdng hop dé s dung trong cac
bwérc tiép theo.

Buwéc 5: Xac dinh ti 1& cong suét bién dong

- St dung gia tri cong suét dinh tong hop trong budc 3 va gia tri cong suat ra trung
bmh téng hop trong bwéc 4 d& tinh ti 1& cong suat bién déng (bang ti sb gitra cong
suét dinh va cong suat ra trung binh).

Buwéce 6:

— Céng suat RF ra (e i.r.p.) tai méc cong suat nhé nhat P. dwgc xac dinh cho tirng
b&ng tan thanh phan dwa trén dd bién thién cong suat ra & budc 5, cong suat dinh
trén tung b&ng tan thanh phan & buée 1, bude 2, tdng ich angten G (dBI) va tang
ich diéu hwéng Y (dBl) neu co str dung ky thuat nay. Trwong hop str dung nhiéu
ang ten, tang ich ang ten tdng céng ctia mdt nhanh (G hodc G + Y) sé dwoc st
dung dé thire hién tinh:

P =A+G+Y,dBm | (12)
Cac gia tri P sé dwoc s dung dé so voi mirc gidi han trong Béng 3.
3.2.4.4. MAat dod cong suat - phép do dan

Do kiém dwoc thwe hién trong diéu kién thuwdng. UUT duo*c cau hlnh dé hoat déng &
bang théng kenh danh dinh nhd nhat va cé céng suat phat ra 1a cong suét I&n nhéat
trong dai TPC néu co st dung diéu khién cong suét hoic 1a cong suét dwoc khai bao
|&n nhat trong truérng hop khéng st dung TPC.

Trwéng hop 1: Thiét bi ¢6 kha nang phét lién tuc hodc thiét bi cé kha néng phat theo
chu ky.
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Buéc 1: N&i UUT véi phan tich phd va thiét 1ap may do nhu sau:

Center Frequency: tan sé trung tam kénh can do;

Resolution Bandwidth: 1 MHz;

' Video Bandwidth: 3 MHz;

Frequency Span: 2 lan bang thong kénh danh dinh;
Detector Mode: Peak;
Trace Mode: Max Hold;

Buwéce 2: Khi hoan thanh buée 1, tim dinh dwo’ng bao cong suat va ghi lai tan s tu’o’ng
(rng;

Buéc 3: Thay dbi théng sb trén phan tich phd nhw sau:

Center Frequency: tn sé trung tam kénh can do;
Resolution Bandwidth: 1 MHz;
V_ideo Bandwidth: 3 MHz;

- Frequency Span: 3 MHz;

Sweép Time: 1 phut

" Detector Mode: RMS;

Trace Mode: Max Hold;

Bworc 4.

Khi hoan thanh do trong buwac 3, Ivu lai man hinh bang cach sl dung tinh néng
gitr (Hold) hoac xem (View) trén may phan tich phé;

Xac dinh diém gia tri dinh va d&t marker twong (ng v&i diém nay va ghi lai gia tri
la mat d6 cong suat trung binh Ién nhat D trong bang théng 1 MHz;

Néu phan tich phd cé tinh ning do mat dé cong suét, sir dung tinh ning nay dé
xac dinh ngay két qua do (d6 thi) mat do pho céng suat D, dBm/MHz;

’Trong tredng hop thiét bj s&¢ dung ang ten thong minh véi nhidu ang ten phat
déng thoi, mat do phd cong suat trén moi nhanh ang ten sé dwoc do riéng, sau
d6 xac dinh mat dd phd céng suét tdng (D) cho toan bd thiét bj can do.

Bwéc 5: Mat d6 cong sudt Ion nhét (e.i.r.p.) dwoc xac dinh dwa trén gid tri D, chu ky x,
téng ich ang ten G(dBi), ting ich diéu hwdng (néu co) Y dB theo biéu thirc duwdi day.
Gia tri tinh dwgc sé dugce ghi lai trong bao cao do. Néu st dung nhiéu hon mét nhanh
&ng ten phat, tang ich I&n nhéat trong cac ang ten phat s& dwoc st dung & biéu thirc.
. PD=D+G+Y+10x lg(1/x), dBm/MHz (13)

Trwdng hop 2: Thiét bj khong c6 kha ndng phat lién tuc va phat theo chu ky ¢b dinh.

“Buwoc 1:

N6t UUT vé&i phan tich phé va thiét lap may do nhw sau:

s Start Frequency: tn s6 thap nhét cla béng tan thanh phan can do (5 150 MHz
hodc 5 470 MHz)

» Stop Frequency: tAn s6 cao nhat clia bang tan thanh phan can do (5 350 MHz
~hoac 5 825 MHz);
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¢ Resolution Bandwidth: 10 kHz;

e Video Bandwidth: 30 kHz;

o Sweep Points: >20 000 (bang tan thanh phan thép) hoac > 25 000 (bang tan
thanh phan cao);

e Detector Mode: RMS;

e Trace Mode: Max Hold;.
Sweep Time: 30s;

— Péi v&i tin hiéu khong lién tuc, doi dén khi may do va két qua do &n dinh. Lwu d6
thi do (di liéu) vao file.

Budc 2:

— Dbi v&i phép do dan hé thdng s dung ang ten théng & ché dé hoat dong 2 hoac
3 (xem 3.1. 5 2) lap lai phep do trén tung cng phat. Vou tirng diém lay mau trén
mién tan sb, xac dinh téng céng suat do dwoc ttr cac cbng phat. Ghi lai két qua
twong (bng v&i cac dlem do trén mién tan sb.

Budc 3: Xac dinh cdng suét tdng cua tat ca cac mau theo biéu thirc duéi day:

Pou= 3 P S
véi k 1a s mau.
Budc 4:
— Chudn hoa cac két qua do cdng suét khac nhau (dBm) dé tdng cong suét do duoc
béing cong suét RF d4u ra (e.i.r.p.) (P+) dwoc do trong 3.2.4.2:
Ceor = Poon = By (15)

" eirp

P.Samplecon ( ) PSample ( ) CCorr : (1 6)

v&i n la chi s6 mau.

Buwdc 5: Tinh tong cac mau céng suat Psamptecor{n) ti¥ diém bt dau do (tan sb thap
nhat) dén didm két thuc clia cac doan bang réng 1 MHz va lwu két qua cung chi sb

mau twong trng. Gia tri nay chinh la mat d¢ cong suét (e.i.r.p.) clia doan béng 1 MHz
dau tién. :

Bwéc 6: Dich chuyén [&n mot mau va thwe hién thi tuc twong tw budc 2;
Buwéc 7: '

— L3p lai cac bwée cho dén mau cudi cling va luu két qua do mat dd cong suat trén
tlrng doan 1 MHz;

- Gia trilén nhat trong cac két qua dwoc iwu 1a mat do cong suat I&én nhat (e.i.r.p.)
cua thiét bi can do. Giéa tri nay phai dap (rng yéu cau trong Bang 2.
3.2.45. Phép dobirc xa

Khi thiee hién do UUT VO’I ang ten dmh huong (bao gdm #ng ten thong minh ang ten
didu hwéng), thiét bi can do dwoc ciu hinh §& méc e.i.r.p. cdng suét I&n nhét trén mat
phing ndm ngang. C4u hinh nay sé dwoc lwu lai dé sl dung sau.

Cac phép dova phuo’ng phéap do twong wng duwoc thuwc hién nhw v&i cac phép do dan
trong 3.2.4.2, 3.2.4.3, 3.2.4.4. Tuy nhién, c6 mét vai khac biét can lwu y khi thire hién
do nhw sau:.
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— Do cong suét ra:

e Khithiét bi can do & Trwo’ng ho’p 1: b6 qua g|a tri G va Y str dung trong bwéc

3;

e Khithiét bj can do & Trucmg hop 2: bé qua gia tri G va Y s dung trong buéc
5;

e Khithiét bj can do & Trwdng hep 3: bd qua gia tri G va Y st dung trong buéc
6;.

— Do méat dd céng suat: khi thiét bj can do & Trwong hop 1, bd qua gia tri G va Yslr
dung trong buéc 5.

Dé do céng suét RF ra I&n nhat va nhd nhét, thiét bi do 1a phan tich pho hoac may thu
do, khong phai cdm bién cong suat bang réng. Trong trvéng hop nay, néu bang théng
phan giai (Resolution Bandwidth) clia may do nho hon béng théng kénh chiém dung
cla tin hiéu can do ttr UUT, can phai chu thich ré rang trong bao cao do.

3.2.5. Phat xa khong mong muén ngoai bang 5 GHz
3.2.5.1. Piéu kién do

Cac phép do chitiéu trong 2.4.1 dwoc thie hién trong diéu kién do thwéng khi st dung
cac kénh dinh nghla trong 3.1.4.

Thiét b can do duwoc cu hinh dé hoat déng trong truong hop gay ra phat xa khong
mong muédn ngoai béng tn 5 GHz nhiéu nhét.

Néu co hd tro, thiét bj can do UUT phai duoc thiét 1ap dé phat lién tuc trong subt quéa
trinh do. Néu khong hé tro' phat lién tuc, UUT dwoc cau hinh dé phat voi tan suét kich
hoat (duty cycle) cao nhét cé thé.

Phép do phat xa khéng mong muén dwoc biéu dién béi mét trong cac dai lwgng sau:

— Coéng suét trén tai d&c dung (phép do dan) va cong suét birc xa (e r.p. hoace.i.r.p.
nhw trong 2.4.1) khi cé btrc xa tir vé may hodc chu tric vat ly cla th|et bi;

— Coéng suat birc xa (e.r.p. ho#c e.i.r.p. nhw trong 2.4.1) khi c6 birc xa tlr vé may va
ang ten. v :
3.2.5.2. Phép do dan - Thi tuc quét kiém tra tréc |
UUT duwoc két ndi voi may phan tich phd cé kha nang do céng suat RF. Thi tuc quét
kiém tra tredc duoc thwe hién dé xac dinh tiém nang cla cac phat xa khéng mong”
mubn ctia UUT. .
Buéc 1:

— D0 nhay clGia may phan tich phd duoc kiém tra va thiét [ap d& @adm bao nhiéu nén
nhd hon it nhat 12 dB so v&i mire dwge quy dinh trong Bang 4.
Buwéc 2: | |
— Xac dinh phat xa khéng mong mudn trong dai tir 30 MHz dén 1 000 MHz;
~ D3t théng sb trén phan tich phé nhu sau:

Resolution bandwidth: 100 kHz

Video bandwidth: 300 kHz

Detector mode: Peak

Trace mode: Max Hold

Sweep Points: 2 9 700 (néu phan tich phé khong hd tro thiét lap nay, 6 the
phan doan dai tan can do). Néu phan tich phé c6 kha nang quét sb diém gép
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d6i so v&i gia tri ti thidu yéu clu, co thé bd qua viéc tinh chinh tan sé dé tim
phat xa cwc dai trong bwéc 1 cha 3.2.5.3;

Sweep Time: néu khong phat lién tuc, théi gian quét pha du 1én dé trong moi
bwéc phan giai 100 kHz trén dai tan, thdi gian do I6n hon it nhat 2 1an phét
lién tiép cua UUT;

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

Bwéce 3:

— Xac dinh phat xa khong mong mudn trong dai tir 1 GHz dén 26 GHz

— D4t 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 khong hd tro thiét lap nay, cé the
phan doan dai tn can do) Neu phan tich pho cé kha nang quét sb dlem gép
dai so véi gia tri toi thiéu yéu cau, co thé bd qua viéc tinh chinh tan s6 dé tim
phat xa cuyc dai trong buwéc 1 cha 3.2.5.3;

Sweep Time: néu khong phat lién tuc, thoi gian quét pha da 1én dé trong méi

budc phan gidi 1 MHz trén dai tan, thm gian do 1&n hon it nhat 2 lan phat Yién
tiép ca UUT;

— Che két qua hién thi 6n dinh. Xac dinh tAt ca phat xa trong pham vi chénh 1éch 6
dB so v&i mire quy dinh trong Bang 4 dé thuc hién do trong 3.2.5.3.

3.2.5.3.

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

Giéi han dbi voi Phat xa khdng mong mudn cla may phat trong 2.4.1 dwec ap dung
cho cac murc cdng suét trung binh.

~ Cac bwéc trong muc nay duoc str dung d& xac dinh chinh xac cac phat xa riéng biét
dwoc phat hién qua thi tuc kiém tra trwéc.

Tuy thude tin hiéu phat lién tuc hay khong lien tuc, phép do sau:

— Tin hiéu lién tuc: may do str dung ché d6 tach séng RMS trén phan tich phé;

— Tin hiéu khong lién tuc: phép do duoc thwe hién chi khi ¢6 tin hiéu phat trong burst.
Buwéc 1:

Thiét 1ap tham s6 trén may phan tich phd nhw sau:

Centre Frequency: tin sé phat xa xac dinh & thd tuc kiém tra trudc;
Resolution Bandwidth: 100 kHz (< 1GHz), 1 MHz (t&r 1 GHz),

Video Bandwidth: 300 kHz (< 1 GHz), 3 MHz (tr 1 GHz);

Frequency Span: 0 Hz;

Sweep Mode: Slngle Sweep;

Sweep Time: di dé chira mot burst phat. Cé thé can do thém dé xac dinh thdi
khodng burst. Néu thiét bi c&n do phat lién tuc, Sweep Time dwoc dat bang 30
ms;

Sweep Point: bang trj s thoi gian quét tinh theo don vi us (nhwng khéng vwo’t
qua 30 000);

Trigger: quan sat qua hinh anh hodc thic hign nhan cong;
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o Detector: .RMS
e Trace Mode: CIearNVnte

- Tlnh chinh tAn sé trung tdm céa phén tich phd dé thu dwoc phat xa lén nhat trong
burst phat. Buwoérc nay c6 thé bd qua néu phan tlch phd co thé quet v&i sb diém
quét I&n hon it nhat 2 1&n so véi s diém yéu cau trong cac bwdc & tha tuc kiém
tra trweére.

Budc 2: |
~ Biéu chinh mtrc bét tin hiéu dé chon phat xa c6 méc cao nhét;

— Thiét lap clra so tring v&i bat dau va két thuc burst phat @& do cong suat ché do
RMS trong mién thoi glan Néu phat xa gia can do gay ra bai tin hiéu lién tuc, clra
s6 do can thiét [ap dé trung thdi diém bat dau va két thic ciia méi 1an quét;

- Chon va ghi lai gia tri cong suat RMS do dworc, sau do so sanh v&i mirc gi&i han
trong Bang 4. |

Céc thi tuc do trong muc nay dugc thye hién dbi véi tirng phat xa dwoc xac dinh qua
th( tuc kiém tra trwéc trong 3.2.5. 2.

Trong tredng hep thiét bi st dung dng ten thong mlnh v&i nhiéu nhanh phat phep do
dwoc thwc hi&n trén tieng nhanh phat hoat déng. Két qua do dwoc st dung dé so sanh
v&i yéu ciu theo mét trong hai tlly chon sau:

— Tuy chon 1: két qua do trén m6i nhanh phat & tirng khoang 1 MHz dwoc tdng lai
~va so v&i gi¢i han trong Bang 4;

"= Tuy chon 2: ket qua do trén tlrng nhanh phat dwoc so véi méce thap hon 10 x
1g(Ten) (Tch la s6 nhanh phat hoat dong ddng thei) so véi gi¢i han trong Bang 4,

3.2.5.4. Phep do birc xa

CAu hinh phép do dwoc quy dinh trong Phu luc A bing cach két néi phan tich phd véi
-ang ten do, sau do do theo tha tuc trong 3.2,5.2, 3.2.5.3.

' 3.2.6. Phat xa khéng mong muén trong bing tin RLAN 5 GHz

Cac phep do chi tiéu trong 2.4.2 dwoc thyc hién trong diéu kién do thudng khi st dung
cac kénh dinh nghia trong 3.1.4. -

" Thiét bj can do duoc cAu hinh d& hoat dong trong triedng hop gy ra phat xa khong
- mong muén trong bang tdn RLAN 5 GHz nhiéu nhat. :

VO’I thiét bj can do UUT khong co ang ten tich hgp hoéc cé  ang ten tich hop nhuwng c6
cong két noi dng ten tam, can wu t|en st dung phép do déan. Ngu’o’c lai, néu UUT cé
ang ten tich hgp nhwng khong c6 cong két ndi dng ten tam, can thwe hién phép do
birc xa.

Néu UUT st dung hé théng ang ten théng minh cé nhiéu chudi phat ddng thoi, cac
phép do thiwc hién trén mét trong cac chudi phat.

3.26.1. Phép do dan
Trwdong hop 1: Thiét bi UUT ¢6 kha niing phat lién tuc
Phép do st dung dé do khi UUT dwoc ciu hinh dé& phat lién tuc.
Buwéc 1: xac dinh mire cong suét trung binh tham chiéu
— Dat théng sb trén may phan tich phd nhw sau:
e Resolution bandwidth: 1 MHz
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Video bandwidth: 30 kHz

Detector mode: Peak

Trace mode: Video Average

Sweep Time: Coupled

Centre Frequency: tan sé trung tam cla kenh dang dwoc UUT phat,
‘Span; 2 x bang théng kénh danh dinh.

- St dung Marker dé& tim mdrc cong suét trung binh I&n nhat trong duwdng bao cdng
suat do dwoc. Mire xac dinh dwgc sé coi [a mirc tham chiéu.

Buwdc 2: xac dinh mire cdng suét trung binh twong déi

— Pidu chinh dai tAn s cla may phan tich phd d& phép do c6 thé thwc hién trong
cac dai tan tr 5 150 MHz dén 5 350 MHz va 5 470 MHz dén 5 825 MHz. Cac
thong sb khac trén phan tich phd gitr nguyén;

— So cac mirc cong suat twong dbi (mire tham chiéu xac dlnh trong bwéc 1) do duoc
v&i cac gidi han quy dinh trong 2.4.2. :

Trwéng hop 2: Thiét bi UUT khdng c6 kha nang phat lién tuc
Buwéce 1: xac dinh mirc cdng suét trung binh tham chiéu
— Dat thong s trén may phan tich phd nhu sau:

Resolution bandwidth: 1 MHz

Video bandwidth: 30 kHz

Detector mode: RMS

Trace mode: Max Hold

Sweep Time: 2 1 phut

Centre Frequency: tin s trung tdm cla kénh dang duoc UUT phat;
Span: 2 x bang théng kénh danh dinh.

- S dung Marker d& tim mirc cong suét trung binh I&n nhét trong dwéng bao cdng
suét do dwoe. Mirc xac dinh dwoc sé coi la mirc tham chiéu.

Bwéc 2: xac dinh mirc cong suét trung binh twong déi

— Didu chinh dai tan sé cla may phan tich phé dé phép do ¢ thé thwe hién trong
cac dai tan tr 5 150 MHz dén 5 350 MHz va 5 470 MHz dén 5 825 MHz. Cac
thong s6 khac trén phan tich phé gitr nguyén;

~ So cac mirc cong suét twong ddi (mire tham chiéu xac dinh trong buéc 1) do dwoc
v&i cac gidi han quy dinh trong 2.4.2.

3.2.6.2. Phép do birc xa

Phép do birc xa st dung céu hinh do trong Phu luc A va phan tich ph6 dwoc noi voi
ang ten do. Thi tuc do twong tw nhw tha tuc do 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 didu kién hoat déng thirdng cla thiét bi sir dung
cac kénh dinh nghia trong 3.1.4.

V&i thiét bi cin do cé nhidu ché 36 hoat déng (xem 3.1.5.2), cac phép do khéng can
thwe hién véi tat ca cac ché do.

Phat xa gia may thu cé thé dwoc do va bidu di&n b&i it nhat mét dai lvong dwai day:
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- Cong suét trén tai dac dung (phép do dan) va cong suét blrc xa (e r.p. hoac e.irp.
~ nhw trong 2.4.1)khi ¢6 birc xa tir v may hoéc cAu tric vat ly cia thlet bi;

- — Coéng suét bwc Xa (e.r.p. hoac e.i.r.p. nhw trong 2.4.1) khi c6 blrc xa tir vo may va._
ang ten.

Cac phep do trong muc nay dwoc thire hién khi may thu du’o’c cau hinh dé hoat dong
& ché d6 thu lién tuc hodc & ché dd khéng phat.

3.2.7.2. Phép do dan - Tha tuc quét kiém tra truédc
. Thituc quét kidm tra trede dwec thwe hién d& xac dinh tidm ndng cla cac phat xa gia
may thu ctia UUT..
~ Budc 1 |

— Da nhay clia may phan tich phd dwoc kiém tra va thiét Iap d& dam bao nhiéu nén

nhd hon it nhat 12 dB so v&i mirc dwgce quy dinh trong Bang 5. ‘

Budc 2: .

- Xac dinh phat xa khéng mong muén trong dai tir 30 MHz dén 1 000 MHz;
— Pat thong sb trén phan tich phd nhuw sau:

Resolution bandwidth: 100 kHz

Video bandwidth: 300 kHz

Detector mode: Peak

Trace mode: Max Hold

Sweep Points: =2 9 700 (néu phan tich phd khong hd tro thlet lap nay, cd the
phan doan dai tAn can do) Neu phan tich phd c6 kha nang quét sb d‘lem gap
dai so v&i gia tri t6i thidu yéu cau c6 thé bd qua viéc tinh chinh tan so trong
buwdc 1 cla 3.2.7.3;

e Sweep Time: Auto;

- Cho’ két qua hién thj 6n dinh. Xac dinh tat ca phat xa trong pham vi chenh léch 6
dB so v&i muc quy dinh trong Bang 5 dé thwc hién do trong 3.2.7.3.

Budc 3: -
— Xac dinh phat xa khéng mong mubn trong dai tir 1 GHz dén 26 GHz;
— P&t 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: 2 25 000 (néu phan tich phé khang hé tro thiét lap nay, c6 thé
phan doan dai tan can do) Neu phan tich phé cé kha nang quét sb dlem gap

doi so véi gia tri téi thidu yéu cau, c6 thé bd qua viéc tinh chinh tan so trong
bwéc 1 cua 3.2.7.3;

e Sweep Time: Auto,

— Cho két qua hi&n thi 6n dinh. Xac dinh tat ca phat xa trong pham vi chénh léch 6
dB so vé&i mire quy dinh trong Béang 5 dé thwe hién do trong 3.2.7.3.

3.2.7. 3 Phép do dan - Thi tuc do phat xa sau khi quétkiém tra

Gigi han dbi v&i phat xa gia thu trong 2.5.2 dwoc ap dung cho cac mirc cong suat
trung binh.
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Cac buwdc trong muc nay dugc st dung dé xac dinh chinh xéac cac phat xa riéng biét -
duvoc phat hién qua tha tuc kiém tra trwdc. May phan tich phé can c¢6 tinh nang do
- ¢Bng suat trén mién thoi gian. BE , s eeen A

Budc 1:
_ Thiét 1ap tham s& trén may phan tich phé nhw sau:

Measurement Mode: T:me Domain Power

Centre Frequency: tin s6 phat xa gia xac dinh & tha tuc kiém tra trwéc;:
Resolution Bandwidth: 100 kHz (< 1GHz), 1 MHz (ti» 1 GHz),

Video Bandwidth: 300 kHz (< 1 GHz), 3 MHz (tlr 1 GHz),

Frequency Span: 0 Hz;

Sweep Mode: Single Sweep;

Sweep Time: 30 ms;

Sweep Point: = 30 000; :

Trigger: quan sat qua hinh anh hoéc thwc hién nhan céng;

Detector. RMS; ‘

- — Tinh chinh tan s6 trung tam cta phéan tlch pho dé bt dwoc phat xa lén nhat trong
burst phat xa. Bwéc nay c6 thé bd qua néu phan tich phd c6 thé quet v&i sé diém
quét Ion hon it nhét 2 1&n so v&i s6 diém yéu cau trong cac buéc & thi tuc kiém
tra truéce.

Buwoc 2:

- Thlet lap cwa s trung v&i bat dau va két thuc burst phat xa cao nhat va ghi lai gia
tri cong suat do dwoc trong clra sb thei gian nay;

- Néu phat xa gla cin do xuét hién lién tuc, ctra sd do can thiét 1ap dé tring thoi
diém bat dau va két thic cha mébi lan quét.

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

Budce 3:

— Trong treéng hop thiét bi s& dung 3ng ten théng minh véi nhiéu nhanh thu, phép
do dwoc thwe hién trén tirng nhanh thu hoat déng;

— Xac dinh tdng cong suit do dwgc trong cira sb do trén cac nhanh thu.
Budc 4: '
Gia tri xac dinh trong bwéc 3 sé dwoc so voi mire 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 A va phan tich phd dwoc noi véi
ang ten do. Thi tuc do twong tir nhw thi tuc do trong 3.2.7.2 va 3.2.7.3.

3.2.8. Co ché truy nhap thich ngh|

Céac phép do trong muc nay dugc thwe hién trong didu kién do thuwdng. Kenh st dung
dé& do tuan theo yéu cau trong 3.1.4. Thiét b cAn do dwoc cu hinh dé hoat dong &
mUrc cdng suét ra cao nhét. '

3.2.8.1. Thiét bi FBE - Biéu kién do bé sung
Nha san xuét phai khai bao UUT 14 thiét bi khdi tao va/hoac thlet bi dap trng.
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Nha san xuét phai khai bao cac khoang thi gian chu ky khung ¢b dinh FFP du’o’c st
dung béi thiét bj FBE.

. . Tat ca cac phép do phai dwoc thwc hién trén mién thoi gian véi da _phén giai nhé hon

1 ps.

Thiét bi do phai c6 kha n#ng theo d&i UUT trong sudt qué trinh it nhat 250 ms véi asé
phan giai th&i gian néi trén. Néu di liéu dwoc ghi thanh cac phan doan riéng, khoang
thai gian chu ky khung ¢6 dinh FFP sé dwoc tach tir tieng phan doan. TS hop tat ca
cac khoang chu ky khung ¢ dinh FFP sé dwoc phan tich nhw trong 3.2.8.5.

3.2.8.2.

Thiét bj FBE - Kh&i tao phép do dan

C4u hinh do dwoc minh hoa trong Hinh 5.

May
- phan tich
phd
] Thiét bj
© B§ I~ 1 déng
uuT «—> i B _AT_ | hanh
© cong Po- chia/
' cong ¢

May phat

NguE‘)n tin hiéu
Iteu

lweng

Buwérc 1:

Hinh 5 - CAu hinh do FBE - Phép do din

— UUT néi v&i thiét bi lién quan trong qua trinh do. May tao tin hiéu, may phan tich
phd, UUT, ngudn lwu Ivong va cac thiét bi lién quan duoc két nbi nhw trong Hinh
5 trong do bd tao nhiéu duoc tt. May phan tich phd dwoc sir dung dé glam sat
tin hiéu phat cua UUT dwéi anh hwdng cla nhiéu. Ngudn lwu lwong co thé 1a mot
phan trong céu tric cta UUT.

- Muc tin hiéu thu (t|n hi&éu mong mudn) tai UUT phai-di d& dam bao va duy tri két

no:

tin cay trong qua trinh do. Gia tri mlrc tin hiéu thu d‘len hinh trong phéan I&n cac

treong hop la -50 dBm/MHz.

- Cai

dat cac théng s6 sau trén phan tich phé:

- RBW: 2 béng théng kénh chlem dung (ho3c gia tri cao nhat ctia phan tich pho

néu khong dam bao yéu cau tren)

VBW 2 RBW (hodc gia tri cao nhat cla phan tich phd néu khéng dam bao yéu
cau trén);

Detector Mode: RMS;

Centre Frequency: tAn s kénh van hanh cia UUT;

Span: 0 Hz;

Sweep Time: > 2 x COT;

Trace Mode: Clear/Write;

Trigger Mode: Video hodc RF/IF Power.

Buwérce 2:
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- Céau hmh ngudn lwu lweng sao cho bd nhé dém cta UUT dam bao ludn cb dir liéu
duwoc xép hang de phat (goi la diéu klen phat dém s&n sang) den thiét bi lién quan.

Néu khong thé cAu hinh theo yéu cau nay, UUT phai du’o’c cau hinh dé co-théi. - -

gian COT I&n nhét trong khoang thai gian chu ky khung cb dinh FFP;

— Pé tranh anh huo’ng cua hién tucrng dao chiéu lwu Iu'ong dén két qua do, ngudn
Iy lrong dwoc sk dung 14 ngudn c6 chiéu duy nhét.

3.2.8.3. Thiét bi FBE - Phép do dan - Tha tuc xac nhan kha nang phat hién tin
hiéu RLAN khac trén kénh van hanh & ché d6 don kénh

Bwdc 1: Thiét lap két ndi

— UUT dwoc cau hinh dé hoat déng & che dé do’n kénh (st dung duy nhat 1 kénh
van hanh),

Buwdc 2: Két néi tin hiéu gay nhiéu

— MBSt trong 3 tin hiéu gay nhiéu nhu mé ta trong B.7 dwoc dwa vao kénh van hanh
cta UUT. Bang thong cla tin hiéu nhiéu chira ca kénh van hanh. Mc tin hiéu
nhiéu tai ddu vao UUT bang mirc ED Threshold Levei dinhnghiatrong 2.6.1.

Bwéc 3: Xac nhan dap tng cla thiét bi véi tin hiéu nhiéu
— Phan tich phd duoc sty dung dé giam sat tin hiéu phat cua UUT trén kénh van

hanh sau khi co tin hiéu nhiéu dwa vao. Phan tich phd can quét G phat hién khi
cé tin hiéu nhiéu;

— Xd&c nhéan cac yéu cau sau theo tha tuc trong 3.2.8.6:

o UUT khong phat trén kénh van hanh trong khoang th&i gian chu ky khung c6
dinh FFP tiép theo thd tuc CCA d4u tién sau khi tin hiéu nhiéu dwoc dwa vao.
UUT dwoc phép phat tin higu diéu khién ngan (Short Control Signalling
Transmission) trén kénh van hanh nhw cac yéu cau tiép theo;

o Ngoai tin hidu diéu khién ngén, UUT khdng duwoc phat tln hiéu khac khi c6 tin
hiéu nhiéu;

e Tin hiéu diéu khién ngén phal thoa man yéu cau trong 2.6.3. Vlec xac nhan

dap tng déi véi tin higu diéu khién ngan co6 thé yéu cau thay ddi théng sbé trén
phan tich phé;

— Pé xac nhan UUT khéng phat tin hiéu thwong (ngoal bao hiéu ngan) khi ¢é nhiéu,
thoi gian giam sat phal bang 60 s hodc lau hon neu can phan doan thuc hién do
dé& dap (ng yéu cau vé do phan giai;

— Khi hoan thanh phép do va loai bd tin hleu nhiéu, UUT cé thé duoc bat dau phat
tré lai trén kénh van hanh nhung khdng can xac nhan thém cac yéu cau khac.

Buéc 4:
Thie hién lai bwéc 2 va buéc 3 dbi véi cac tin hiéu nhiéu khac trong B.7.

3.2.8.4. Thiét bj FBE - Phép do dan - Thi tuc xac nhan kha nang phat hlen tin
hiéu RLAN khac trong trwong hop sir dung nhidu kénh van hanh

‘Bwéc 1: Thiét lap két nbi

— UUT duoc cAu hinh d& hoat ddng tir 2 dén 6 k&nh van hanh 20 MHz lién tiép. S6
lwgng kénh dwoc str dung dwoc ghi lai trong Bao cao do;

— Xac nhan UUT da bat dau phat trén cac k&nh van hanh
Buwéc 2: Chén tin hiéu nhiéu
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— Nhiéu (xem B.1.1) dwoc bat;

— Tan s va baing thong clia nhiéu phai dam bao dé chiva tat ca cac kénh van hanh
duwoc sl dung. Ngoai ra, bai do cé thé thuc hiéin bang cac lan lwot dwa nhiéu véi
tan s va bang théng di dé chira duy nhat tirng kénh van hanh;

— Mtc tin hiéu nhidu tai d4u vao UUT phai bing mtrc ED Threshold Level (TL) dinh
nghia trong 2.6.1.
Buéc 3: Xac nhan dép trng cla thiét bj véi tin hiéu‘nh'_iéu
— Phan tich phé duoc s dung dé giam sét tin hidu phat cia UUT trén k&nh van
hanh sau khi cé tin hiéu nhiéu dwa vao. Phan tich phd can quét dé& phat hién khi
c6 tin hiéu nhiéu;
— Xac nhan cac yéu cu sau theo thi tuc trong 3.2.8.6:
¢ UUT khéng phat trén tat ca kénh van hanh thiét lap & budc 1 co nhiéu trong
khoang th&i gian chu ky khung c6 dinh FFP tiép theo thi tuc CCA d4u tién sau

~ khi tin hiéu nhiéu dwoc phat hién. UUT dwoc phép phat tin hiéu diéu khlen
ngan trén ké&nh van hanh nhU’ cac yéu cau tiép theo;

o Ngoai tin hiéu diéu khién ngan, UUT khéng dwoc phat tin hiéu khac khi ¢o tin
hiéu nhiéu:

e Tin hiéu diéu khién ngan phai théa man yéu ciu trong 2.6.3. Viéc xac nhan
dap (rng ddi v&i tin hiéu diéu khién ngén cé thé yéu cau thay dbi théng sé trén
phan tich phd;

— Pé xac nhan UUT khong phat tin hiéu thwong (ngoai bao hieu ngén) khi cé nhiéu,
thoi gian giam sat pha| béng 60 s hodc |au hon néu can phan doan thyc hién do
dé dap trng yéu cau vé& do phan giai: -

— Khi hoan thanh phép do va loai bd tin hiéu nhiéu, UUT c6 thé duoc bét dau phat
ré lai trén kénh van hanh nhung khéng can xac nhén thém cac yéu cau khac.

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

Muc nay quy dinh thli tuc do kiém d& xac nhan pht hep d6i véi tham sé COT va khodng
thoi gian roi (/dle Period) duwgc s dung trong co che truy nhap kénh.

Bwéce 1: tvong ty bwéce 1 trong 3.2.8.2.
Bwéc 2: twong tw bwéc 2 trong 3.2.8.2.
Buéc 3: Ghi tham sé phat.

~ Ghi thoi diém bat dau va khoang thdi gian phat, thO’I diém bat dau va thoi gian
nghi gitra cac tan phat trén kénh van hanh;

- Biéu dién f 1a thdi diém UUT bét dau, dx la khoang thoi gian kénh van hanh dwoc
st dung. Biéu dién jy, |a thei diém bat dau, gyla khoang th&i gian kénh van hanh
khéng dwoc st dung Hinh 6 biéu dién cac théng sb nay.

Buwéc 4: Do khoang thdi gian khdng st dung (Un-Occupied Period) va COT
— Khoang thei gian COT duoc dinh nghia bang (#,+d, —t,) v&i t<t,. néu trong
khodng th&i gian [¢,.7, +d, ], tAt cac cac khodng thdi gian gy kénh van hanh khong

cd tin hiéu phat déu khong lon hon 16 us. Nhw duwoc dinh nghta trong 2.6.1, trong
méi COT cd thé cé mét hodc nhidu hon [An UUT phét; '
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—- S dung cac gia tri ghi duac @ buéc 3, ¢d thé xac dinh dwoc cac gia tri clia cac

khoang th&i gian COT va cée khoang thoi glan khoéng s dung. Khoang théi gian
.« khong st dung la khoang th&i gian gitra cac l&n phat khac nhau clia UUT véi gia
tri khéng I&n hon 18 us. Cac khoang thoi gian Ién hon gia tri nay dugc coi nhw
ném trong COT.

Bwéc 5: Xac dinh chu ky khung c6 dinh FFP

— Duwatrén cac két qua do & bwdc 4 va khai bao chu ky khung ¢b dinh FFP ctia UUT,
xac dinh thoi diém bét dau va két thic cla tirng FFP;

- Khoang thoi gian khong st dung ngay trirdc thoi diém bat dau ctia chu ky khung
cb dinh FFP duwoc goi la khoang thdi gian réi ciia khoang thoi gian FFP trude d6
nhw dwgc dinh nghia trong 2.6.1.

ie letQe irir+gr g igtQa g ig+Qg in ih+ gn
k ! ! Vo P : : 1 !
] H [ i i i i i {
v Yy 1Yy Yy v 1 y
Y i ‘
to totdo  to fetdelt  tbdity fobde th  rkdn f 4
\__V_A » A v J

ge >16us Kénh chiém dung oy gom nhidu dwong truyén gn>16us
Thoi gian kénh chiém dung oy 1a (th+dh - te)

Hinh 6 -Tién trinh trén UUT
Buwéc 6: Xac nhan thda man yéu cau

— S dung két qua trong budc 5 d& danh gia sy phi hop ctia cac tham sb xac dinh
duwoc v&i yéu cau v& COT I&n nhat va khoang théi gian réi nhd nhat trong tirng
chu ky khung c¢é dinh FFP dugc st dung.

3.2.8.6. Thiét bj FBE - Phép do dan - Thii tuc do viéc sir dung kénh/tin sb

Muc nay dua ra tha tuc do chung dé xac dinh cd tin hiéu phat trén k&nh van hanh dang
do hay khéng. Tha tuc nay chi dwec st dung nhw mét phan cla thi tuc & cac muc da
néi & trén.

Buéc 1:
— Dit thong sé may phan tich phd nhuw sau:

o Centre Frequency: Tan sé trung tam ciia kénh dang duoc kiém tra;

e Frequency Span: 0 Hz

« RBW: khoang 50 % bang thong kénh chiém dung (néu khéng hé trg dén mirc
nay, s dung RBW cao nhat clia may);

e VBW: = RBW (néu phan tich phd khéng hé tro, Ia chon VBW I&n nhat c6 thé

dwoc thiét lap);

Detector Mode: RMS;

Sweep Time: > 2 x COT,

Sweep Points: it nhat mét diém trong 1 ps;

Trace Mode: ClearMNrite;
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| o Trigger: Video hodc RF/IF Power.
Buwéc 2: . . ,

- Lwu du= liéu do vao file G& th.}’" hlen phan tich badng may tinh bang phan mém thich
hop.

Budrc 3 ‘
- Xac dinh cac diém d@ ligu cin phan tich bing cach sir dung ngudng phat hién;

— Dém sb diém dir liéu lién tiép dugc xac dinh la két qua cla mét an truyén trén
ké&nh dang dwoc danh gia va nhan sé nay vé&i chénh l&ch thdi gian gitra hai diém
dir liéu lién tiép. Lap lai viéc nay trén toan bo cira sb do;

— Khi do cac khoang thei gian rdi hodic khoang ling, dém sb diém d@ liéu lién tiép

- tir mét khodng dirng phat trén kénh dwgc danh gia va nhan sé diém nay voi
khoang thoi gian gitra hai diém 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

Cong suét dau ra cla bg tao tin hiéu nhiéu phai thich hop dé cong suat dau vao &ng
ten ciia UUT bang mac ED Threshold Level trong 2.6.1.

Khi thic hién do kiém bang phwcng phap blrc xa trén UUT co ang ten dinh hwcng
~ (bao gom ang ten théng minh va &ng ten cé kha néng diéu huéng), duong két ndi gitra
- UUT voi thiét b di kém va tin hiéu radar dwoc tao ra phai dugc sip xép tring voi
hwéng birc xa 1én nhat clia ang ten dwoc UUT str dung.

C4u hinh do trong Phu luc A va thd tuc do lién quan trong Phu luc B sé duoc sr dung
“trong qua trinh do UUT. Tha tuc do blrc xa cling twong tw nhw déi véi do dan.

- 3.2.8.8. Thiét bj LBE - Piéu kién do bd sung

- UUT c6 kha nang hoat dong & ché d6 thiét bj giam sat va thiét bj dwoc giam sat
(Supervising va Supervised) phéi dwgc do & ca hai ché do.

Nha san xuét phai khai bao cac théng tin sau:
- — Kha nang UUT sir dung Chd thich 1 cia Bang 7 hoac Cha thich 1 cla Bang 8;

— Kha nang st dung Chu thich 2 clia Bang 7 néu UUT ia thiét bj gidm séat va thiét bi
~ dwoc giam sat;

— 'Dang thiét bi clia UUT la thiét bj kh&i tao va/hoac thiét bj dap Gng;

— Mue chét luong cao nhat theo Iy thuyét ctia UUT:

- Cac Lop wu tién (Priority Class) dwge UUT sl dung. |
T4t ca phép do can duoc thwe hién véi do phan giai thdi gian khéng vuot qua 1 ps.

Thiét bi do phai c6 kha nang giam sat, theo déi UUT trong it nhat 10 000 khoang thoi
~ gian COT v&i dd phan gidi theo yéu cau néi trén. D liéu lwu lai cé thé dwgc phan
doan. Khi do, cac khodng thdi gian COT sé dwoc tach ra tir cac phan doan dir liéu
duoc lwu. Viéc phan tich, danh gia COT duwgc thyrc hién theo thd tuc 3.2.8.11.

L&p wu tién st dung trong phép do duwoce lwa chon nhuw sau:

— Néu cé Lép wu tién 2 (va c6 thé 16p wu tién khac), UUT phai dwoe do dé danh gia
so v&i cac yéu cau twong (ng Lép wu tién 2 nhw dwgc quy dinh trong Bang 7,
Bang 8;
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- Néu khang st dung Lép wu tlen 2 nhung ¢6 Lo’p wu tién 1 (hodc cac 1op wu tién
khac), UUT phai dwoc do dé danh gia so v&i cac yéu cau twong wng ch wu tién
1 nhw dwoc quy dinh trong Bang 1, Bang-7, Bang 8;

- Néu khong st dung L&p wu tién 1, 2 nhwng c6 Lop wu tién 3 (hoac 4), UUT phai
dwoc do dé danh gia so véi cac yéu cau twong &ng Lop wu tién 3 nhw dwoc quy
dinh trong Bang 1, Bang 7, Bang 8;

— Néu chi st dung L&p wu tién 4, UUT phai dwgc do d& danh gia so v&i cac yéu cau
twong ¢rng L&p wu tién 4 nhw dwoc quy dinh trong Bang 1, Bang 7, Bang 8;

3.2.8.9.

Thiét bi LBE - Khi tao phép do dan

Hinh 7 bidu dién vi du so dd do thiét bi bang phép do dan.

May phan
tich phd
Bo f Thi‘ét bj
uuT lg—p  chia/ B gqngr;l
cong  Le—p chia/ an
. cdng <
A -
May phat
tin hiéu
Ngubn
lwu
lwgng

Hinh 7 - So’ d& do thiét bi LBE bing phép do dan

Viéc danh gia kha nang thich nghi cla thiét bi dwoc thwc hién véi cac thu tuc duwéi

day.

Bwoc 1:

— UUT nbi véi thlet bi lién quan trong qua trinh do. May tao tin hleu may phan tich
phd, UUT, ngudn lwu Iwong va cac thiét bi lien quan dwoc két ndi hhw trong Hinh
7, trong d6 bd tao nhiéu duoc tat. May phan tich phd dwoc st dung dé glam sat
tin hiéu phat cua UUT dwéi anh hwdng cla nhi€u. Ngudn lru lwgng cé thé 1a mét
phan trong cau tric clia UUT;

- Mu=c tin hiéu thu (tin hiéu mong mudn) tai UUT phai du dé dam béo va duy tri két
ndi tin cay trong qua trinh do. Gia tri mirc tin hiéu thu dién hinh trong phan Ién cac
trwdng hop 1a -50 dBm/MHz.

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

RBW 2 bang théng kénh chlem dung {hodc gia tri cao nhét cia phéan tich phd

néu khong dam bao y&u cau trén);

VBW: 2 3 x RBW (ho#c gia tri cao nhét cla phan tich phd néu khong dam bao

yéu clu trén);

Detector Mode: RMS;

Centre Frequency: tn sb kénh van hanh cia UUT;

Span: 0 Hz;

Sweep Time: > 2 x COT,
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e Trace Mode: Clear/Write;
e Trigger Mode: Video hoac RF/IF Power

Buéc 2

— Céu hinh nguén lru lwvgng sao cho bé nhé dém clia UUT dam bao ludn co di liéu
dwoc xép hang dé phat (goi la didu kién phat dém sén sang) dén thiét bj lién quan.
Néu khéng thé ciu hinh theo yéu cau nay, UUT phai dwoc ciu hinh dé co thoi
gian COT lén nhét trong khoang thei gian chu ky khung cé dinh FFP;

— D& tranh anh hwéng clia hién twong dao chiéu lvu lvong dén két qua do, ngudn
Ivu lvgng dwoc st dung la ngudn cé chiéu duy nhét.

' 3.2.8.10. Thiét bi LBE - Phép do dan - Thi tuc xac nhan kha ning phat hién tin

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

Bwé’c 1: Thiét 1ap két ndi

- UUT dwoc cau hinh dé hoat déng & ché d6 don kénh (st dung duy nhat 1 kénh
van hanh);

Buwdc 2: Két ndi tin hiéu gay nhiéu

— Mét trong 3 tin hiéu gay nhidu nhw méd ta trong B.7 dwoc dwa vao kénh van hanh
ctia UUT. Bang thdng cua tin hiéu nhiéu chra ca kénh van hanh. Mcc tin hiéu
~ nhiéu tai dau vao UUT bang mirc ED Threshold Level(TL) dinh nghfa trong 2.6.2.

Bwéc 3: Xac nhan dap (rng cia thiét bj v&i tin hiéu nhidu

— Phan tich phd duoc sk dung dé giam sat tin hiéu phat cua UUT trén kénh vén
hanh sau khi cé tin hiéu nhiéu dwa vao. Phan tich phd can quét dé phat hién khl
cé tin hiéu nhiéu;

— Xac nhan cac yéu cau sau theo tha tuc trong 3.2.8.17:

e UUT dirng phat trén kénh van hanh trong khoang thi gian bang gia tri Ion
~ nhét ctia COT twong rng véi mirc Lép wu tién dang dwoce st dung khi do
(xem Bang 7, Bang 8). UUT dwoc phép phat tin hiéu diéu khién ngén trén kénh
van hanh nhw cac yéu cau tiép theo;
¢ Ngoai tin hiéu diéu khién ngan, UUT khéng dwoc phat tin hiéu khac khi co tin
hiéu nhiéu;
e Tin hiéu diéu khién ngan phai théa man yéu ciu trong 2.6.3. Viéc xac nhan
dap rng ddi véi tin hiéu diéu khién ngén co thé yéu ciu thay ddi thong sb trén
~phan tich phb;
— D& xac nhan UUT khong phat tin hiéu thuvong (ngoai bo higu ngan) khi cd nhiéu,

thoi gian giam séat phai béng 60 s hodc lau hon néu can phan doan thwe hién do
dé dap (rng yéu cau vé do phan gii;

— Khi hoan thanh phép do va loai bé tin hiéu nhiéu, UUT cb thé dwoc bat dau phat
tré lai trén ké&nh van hanh nhuwng khdng can xac nhan thém cac yéu ciu khac.

Buéc 4.
Thuce hién lai buwde 2 va buwdc 3 dbi véi cac tin hiéu nhiéu khac trong B.7.

3.2.8.11. Thiét bj LBE - Phép do din - Thi tuc xac nhan kha ndng phat hién tin
hiéu RLAN khac trong tried'ng hop str dung nhiéu kénh van hanh theo .
Tuy chon 1

Buéc 1: Thiét lap két néi
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— UUT dwoc ciu hinh dé hoat dong tir 2 dén 6 kénh van hanh 20 MHz Ilen tlep Sé
lvgng kénh dwec st dung dugc ghl Ia| trong Bao céao do;

_ Xac nhan UUT da bat dau’ phat tr&n cac kénh van hanh -
Buwdc 2: Chén tin hiéu nhigu

~ Nhiéu (xem B.1.1) dwoc bat; -

— Té&n sbé va béng thong cda nhiéu phan dam bao d& chira tat ca cac kénh van hanh
dwoc s dung. Ngoai ra, bai do co thé thwc hién béng cac 1an lugt dwa nhleu voi
tAn sb va bang théng di dé chira duy nhét tirng k&nh van hanh;

— Mrc tin hiéu nhiéu tai ddu vao UUT phau bang mirc ED Threshold Level (TL) dinh
nghia trong 2.6.2.

- Buwdc 3: Xac nhan dap (ng cua thiét bi v&i tin hiéu nhiéu

— Phan tich phd dugc st dung dé glam sat tin hiéu phat cua UUT trén kénh van
hanh sau khi ¢c6 tin hiéu nhiéu dwa vao. Phén tich pho cin quét dé phat hién khi
c6 tin hiéu nhiéu;

— - Xac nhan cac y&u cau sau theo th{ tuc trong 3.2.8.17:

e UUT khong phat trén tt ca kénh van hanh thiét lap & bwéc 1 cd nhiéu trong
khoang thdi gian bang gia tri lén nhat ctia COT twong (ng véi mke Lop wu
tién dang duwoc st dung khi do (xem Bang 7, Bang 8). UUT dwoc phép phat

- tin hiéu didu khién ngan tren kénh van hanh nhw cac yéu cau tiép theo; :

o Ngoai tin hiéu diéu khién ngan, UUT khéng dwoc phét tin hiéu khac khi c6 tin
hiéu nhiéu;

e ~ Tin hiéu didu khién ngén pha| théa man yéu cau trong 2.6.3. Viéc xac nhan

dap (rng dbi véi tin higu didu khién ngin co thé yéu cau thay ddi thong s6 trén -
phan tich phd;

— Pé xac nhan UUT khéng phat tin hiéu thudng (ngoal bao hiéu ngan) khi cé nhiéu,
th&i gian giam sat phal bang 60 s hodc lau hon néu can phan doan thyc hién do
d& dap (rng yéu cau vé do phan giai;

— Khi hoan thanh phép do va loai bb tin hleu nhigu, UUT c6 thé duoc bat dau phat
tré lai trén kénh van hanh nhwng khéng cAn xac nhan thém cac yéu cau khéac.

3.2.8.12. Thiét bj LBE - Phép do dan - Thii tuc xac nhan kha nang phat hién tin
hiéu RLAN khac trong trwérng hop stv dung nhiéu kénh van hanh theo
Tuy chon 2

Buwdc 1: Thiét 1ap két néi

— UUT dwoc cu hinh dé hoat déng trénkénh van hanh la kénh ghep 40 MHz. Mot

trong hai kénh 20 MHz cAu thanh kenh ghép duwoec goi la kénh van hanh chinh
(xem 2.6.2);

— Xac nhan UUT da bét dAu phat tren cac kenh van hanh.
Budc 2: Chén tin hiéu nhiéu
— Nhiéu (xem B.1.1) dwoc bat; |
~ Tan sb va bang thong cda nhiéu phéivdém bao dé chi chira kénh van hanh 20 MHz
phu ma khdng chira kénh van hanh 20 MHz chinh; :

— Mc tin hiéu nhiéu tai d4u vao UUT phal béng mtrc ED Threshold Level (TL) dinh
nghta trong 2.6.2. _
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Buwéc 3: Xac nhan dap (¢ng cua thiét bj v&i tin hiéu nhiéu

— Phah tich phd duoc st dung dé glam sat tin hléu phat cua UUT trén kénh vén
hanh sau-khi cé tin hiéu nhiéu dwa vao. Phéan tich pho can quet dé phat hién kh|
¢c6 tin hiéu nhiéu;

— Xac nhan céac yéu cu sau theo tha tuc trong 3 2.8.17:

UUT dirng phat trén kénh van hanh 20 MHz phu c6 nhiéu trong khoang théi
glan béng gia tri Ién nhat clia COT twong (rng véi mre Lép wu tién dang dugc
str dung khi do (xem Bang 7, Bang 8). UUT dwo’c phep phat tin hiéu didu khién
ngan trén kénh van hanh phu nhw cac yéu cau tiép theo;

Ngoa| tin hiéu didu khién ngan, UUT khdng dwgrc phat tin hiéu khac trén kenh
van hanh 20 MHz phu khl cé tin hiéu nhiéu;

Tin hiéu diéu khién ngén phal thoa man yéu cau trong 2.6.3. V[ec xac nhan
dap ng dbi véi tin higu diéu khién ngén c6 thé yéu cau thay dbi théng s trén
phan tich phd; : :

~ Pé xac nhan UUT khéng phat tin hiéu thwdng (ngoai baoc hiéu ngén) trén kénh van
hanh 20 MHz phu khi ¢é nhiéu, théi gian giam sét‘phéi bang 60 s hodc lau hon
néu can phan doan thwc hién do dé dap (rng yéu cau vé doé phan giai;

— Khi hoan thanh phép do va loai b tin hiéu nhiéu, UUT ¢6 thé dwoc bat dau phat
trg’)’ lai trén kénh van hanh 20 MHz phu nhwng khdng can xac nhan thém cac yéu
cau khac.

3.2.8.13. Thiét bj LBE - Phép do din - Co ché truy nhap kénh (Tiy chon A)
Muc nay quy dinh thi tuc do kiém dé xac nhan co ché truy nhap kénh dwoc UUT s

dung.

Bwdce 1: twong tw buéce 1 trong 3.2.8.9..

Buéc 2:

— Twong tw bwéc 2 trong 3.2.8.9;

— Né&u UUT s dung theo Ch thich 1 trong Bang 7, can lwu y:

CAu hinh ngudn luu lrgng thir hai d& 16n hon lwu lwong Iy thuyét clia cac thiét

" bjlién quan. Ngudn lwu lweng th hai sé dwoc dwa vao bd dém cla cac thiét

bi lien quan d& thiét bi nay ludn c6 di¥ lieu & hang doi (b6 dém day) dé dua
dén UUT;

Trong bal do, thiét bj giam sat sé cap phep mét hodc nh:eu 1an d6i véi tirng
thong s6 COT. V&i mdi COT, sé chi co duy nhat 1 khoang lang v&i do dai it
- nhét 100 us dugc st dung.

Buéc 3: Ghi tham sb phat.

Ghi thdi diém bat du va khodng thoi gian phat, thei diém bat dau va thoi gian

‘nghi gilra cac lan phat trén ké&nh van hanh;

Biéu di€n # 1 thoi diém UUT bat dau, dx 1a khoang thoi gian k&nh van hanh duoc
st¢ dung. Biéu dién iy la thdi diém bat dau, gy la khoang thoi gian kénh van hanh
khéng dugc st dung.

Hinh 8 biéu dién cac thong sb nay.
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ge>25 pns Kenh chiém dung Oy, gdm nhiéu duéng truyén gn>25 ps
Thoi gian kénh chiém dung oy 12 (th+dh - E)

Hinh 8 - Cac khoang théi gian
Buwdc 4: Do khoang thai gian réi va COT
- Khoang thai gian COT dwoc dinh nghia béng (2, +d,—1,) v&i t: < th. néu trong
khoang thoi gian [z,,2,+d, ], tht cac céc khoang thoi gian gy kénh van hanh khéng

co tin hiéu phat déu khéng I&n hon 25 us. Nhu dwoc dmh nghTa trong 2.6.2, trong
mdi COT ¢6 thé c6 mdt hodc nhiéu hon i&n UUT phat;

— St dung cac gia tri ghi dwoc & bwéc 3, co thé xac dinh dugc cac gia trj cua cac
khoang thei gian COT va cac khodng thei gian ri. Khoang thi gian roi 1a khodng
thoi gian gitba cac 1an phat khac nhau cta UUT véi gia tri Ion hon 27 ps;

- Sovai gla tri caa khoang thei gian rdi (25 ps), gla tri 27 ps str dung trong phép do
nay dé tinh dén sai s phép do.

Budc 5: Phan loai khodng théi gian rbi
— Goi k la sb tw nhién;

— Gan tit ca cac khodng khodng thoi gian rdi dén mot trong s6 k + 1 nhém chira.
Gia tri cta k phu thuéc mirc Lop wu tién dwoc phép do s dung. M&i nhém chira
dwoc biéu dién béi By, 0s n < k:

Néu Lép wu tién bang 1, k = 16 va cac nhom chiva dwoc ky hiéu Bo, ..., Bis;
e Néulépuwutien bdng2:

+ Néu UUT st dung Cha thich 2 trong Bang 7, k = 32 va cac nhém chira
dwoc ky hiéu Bo, ..., Baz;

+ Néu UUT khéng st dung Ch thich 2 trong Bang 7, k = 16 va cac nhom
chira dwoc ky hiéu Bo, ..., Bis;

e NéuLdp uutién bang 3, k = 8 va cac nhdm chira dugce ky hiéu B, ..., Bs;
o Néu Lép wu tién bang 4, k = 4 va cac nhém chira dwgc ky hiéu Bo, ..., Bs;

— Néu Lép wu tién bang 1, nhém chira B, dwoc xac dinh nhw sau:
[0,77]us,n=0
= [77+9x(n-1),77+9xn]',us,lsnSIS
[212, 0] s, n =16
— Néu Lé&p wu tién bang 2, nhém chiva B, degce xac dinh nhw sau:
e Né&u UUT la thiét bi giam sat st dung Chui thich 2 trong Bang 7:
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[0 41],us n=0 |
=4[41+9x(n~1), 41+9xn:|,us 1<n<31
[320, 0] s, n =32

. Néu UUT Ia thiét bi duwoc giam sat hodc UUT I3 thiét bi giam sat khong sty
dung CHU THICH 2 trong Bang 7

[0, 41] s, n=0
=1[41+9x(n~1),41+9x 1| us, 1< n<15
[176, oo]ys,n=l6

~ Néu L&p wu tién la 3, nhém chira B, dwoc xac dinh nhw sau:
e Néu UUT Ia thiét bj dwoc giam sat:

J[o, 32] us,n=0
B, =4[32+9x(n-1),32+9xn]us,1<n<7

[95, 0 s, n=8

»  Néu UUT Ia thiét bj giam sat:

10,23 us,n=0
B,=<[23+9x(n-1),23+9xn|us,1<n<7
k[86, o) ps,n=8

_ Néu Lép wu tién 13 4, nhom chira B, duoc xac dinh nhu sau:
e NE&uUUTIa thié_t bi dwoc giam sat;
[O, 32],us, n=0-
=4[32+9x(n-1),32+9xn | us,1<n<3
[59, oo] us,n=4
e N&u UUT la thiét bi giam sat:
[0, 23],115, n=0
=4[23+9x(n-1),23+9xn | us,1<n<3
[50, oo],us,n=4 |
Bwéc 6: Tinh xac suat khodng thei gian réi
— BDat H(By) la s& lvgng khodng thdi gian rdi trong nhém chira By;

- Pat Elasd lweng khodng théi gian rbi quan sat dugc. Khi dé:

— Tinh xac suét quan sat dwgc nhu sau:
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o Dat p(n)la xac subt khoang thdi gian réi c6 d6 dai nhd ho’n gi¢i han trén cia
nhém chwa Bn: p(n) = p{ldle Period< GiGi han tren cla Bp);
e V&imbigiatrin, 0< ns <k

>H(B)
n)=+—m——m—ro-
plr)=""—
— Danh gia UUT phu hop voi yéu chu vé& xac suét lon nhat nhw sau:

o Néu Lép wu tién la 1, tirng xac suat p(n) clia khoang thei gian réi trong tirng
nhém chira [Bo, ..., Bn) khdng duwoc Ién hon xac suat cwc dai sau:

0,05,n=0
0,12,n=1
p(n)=
0,12+(n-1)x0,0625,2<n<15
LLn>15
e Néu Lép wu tién la 2, tirng xac suat p(n) cha khoang th&i gian réi trong tu’ng
nhém chira [Bo, ..., Bn) khong duwec Ién hon xac suat cyc dai sau:
/7
+ Néu UUT s dung Chu thich 2 clia Bang 7:
0,05,n=0
0,12,n=1
P(")=1415
0,12+(n—-1)x0,03125,2<n <29
,n>29
+ Né&u UUT khéng s dung Cha thich 2 cha Bang 7:
0,05,n=0
0,12,n=1
p(n)=
0,12+(n-1)x0,0625,2<n<15
,n>15
+ N&u UUT st dung Chu thich 1 clia Bang 7:
0,05,n=0
10,09+(n-1)x0,03125,1<n <7

pln)= 0,59+(n-1)x0,03125,8<n<14
1,n>14

e Néu Lop wu tién 1a 3, tieng xac suéat p(n) cla khoang 'lhO’I gian réi trong tirng
nhém chira [Ba, ..., Bn] khong dwoc Ién hon xac suat cye dai sau:

0,05,7=0
0,18, n=1
PN =018+ (n-1)x0,125, 25 n <6
1L,n>6 |
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o Néu Lép wu tién 13 4, tirng xac suét p(n) clia khodng théi gian rdi trong tirng
nhém cha [Bo, ..., Bs] khéng duwoc I&n hon xac suat cwe dai sau:

0,05, =0
p(n)=10,05+nx0,125,1<n <3
Ln>3

3.2.8.14. Thiét bj LBE - Phép do din - Co’ ché truy nhap kénh (tiy chon B)

Trong tuy chon B, thay vi thwc hién do trong 3.2.8.13, nha san xuat dwoc phep khai
bao sw phi hop v&i cac yéu cau trong 2.6.2.

3.2.8.15. Thiét bj LBE - Phep do din - COT I&n nhit (tiy chon A)

Céac budc duédi day dwoce st dung dé do kiém xac nhan gla tri COT 1&n nhét duwoc
UUT s dung.

Mét kénh chiém dung bao gém cac théng tin phat tir UUT va c6 thé gém ca théng tin
phat tlr cac thiét bj lién quan. COT duoc xac dinh qua buéc 4 trong 3.2.8.13. Cac gia
tri cia COT phai dwoc ghi trong Béo co do.

Cau_ hinh & bwéc 2 clia 3.2.8.9 sé cho phép UUT & che do hoat ddng c¢6 COT Ién nhét.

UUT phai thda man yéu cau vé giéi han 1&n nhat cia COT duwéi cac didu kién sau:

Néu Lop wu tién st dung 1a 1, cac gia tri COT khéng I&n hon 6 ms;

Néu Lép wu tién sl dung la 2, cac gia tri cia COT khéng duoc Ién hon cac mire
sau: .

e 6 ms néu UUT st dung Chu thich 1 trong Bang 7;
e 10 ms néu UUT st dung Chu thich 2 trong Bang 7;
e B ms néu UUT khong s dung Chu thich 2 trong Bang 7;
— Néu Lép wu tién st dung la 3, cac gia tri COT khéng |&n hon 4 ms:
— Néu Lép wu tién sir dung la 4, cac gia tri COT khoéng I&n hon 2 ms;
3.2.8.16. Thiét bi LBE - Phép do dan - COT Ié&n nhét (Tuy chon B)

Trong tuy chon B, thay vi thwc hién do trong 3.2.8.15, nha san xuét dwoc phép khai
bao s phtu hop v&i cac yéu cau trong 2.6.2.

3.2.8.17. Thiét bj LBE - Phép do dan - Thii tuc do viéc str dung kénh/tan sb
Muc nay dwa ra thi tuc do chung dé xac dinh c6 tin hiéu phat trén kénh van hanh dang
do hay khéng. Thi tuc nay chi dwoc si dung nhw mét phan cla thd tuc & cac muc da
néi & trén.
Buwéc 1:

~ Dat thong sé may phan tich phd nhu sau:

e Centre Frequency: Tan sé trung tdm ctia kénh dang dwoc kiém tra;
' Frequency Span: 0 Hz
RBW: khodng 50 % béing thong kénh chiém dung (néu khéng hé tro dén mc
nay, st dung RBW cao nhét cla may);
» VBW: 2 RBW (néu phan tich phd khdng hb trg, Iwa chon VBW I&n nhat cé thé
duoc thiét 1ap);
e Detector Mode: RMS;
¢ Sweep Time: > 2 x COT;
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o Sweep Points: it nhat mot diém trorg 1 ps;
e Trace Mode: ClearMrite; :
» Trigger: Video hodc RF/IF Power.

Buwéc 2:

— Lwu dir ligu do vao file dé thwc hién phan tich bang may tinh bang phidn mém n thich
hop. .

Buwéc 3:
_ Xac dinh céc diém d liéu cAn phan tich bing cach st dung ngwdng phat hién;

— DPém sb diém di liéu lién tlep dugc xac dinh la két qua clia mot 1an truyén trén
kénh dang dwgc danh g|a va nhan sb nay voi chenh léch th&i gian gilra hal diém
dir liéu lién tiép. Lap lai viéc nay trén toan bé clra sb do;

— Khi do cac khoadng khoang th&i gian rdi hodc khoang Iang, dém sb d|em di¥ liéu
lién tiép tir mét khoang dirng phat trén kénh dwoc danh gia va nhan sb diém nay
v&i khoang thoi gian gitra hai diém di liéu lién t|ep Lap lai viéc nay trén toan bd
ctra s6 do.

3.2.8.18. Thiét bj LBE - Phép do birc xa

Cong suat dau ra clda bo tao tin hiéu nhiéu phai thich hop dé cong suat ddu vao ang
ten clia UUT bing mrc ED Threshold Level(TL) trong 2.6.2.

Khi thu’c hién do kiém bang phuo’ng phap birc xa trén UUT c6 ang ten dinh hwéng
(bao gom &ng ten thdng minh va ang ten c6 kha ndng diéu hwéng), duo'ng két ndi gitra
UUT va&i thiét bi di kém va tin hiéu radar dwoc tao ra phai dwoc sép xép trung véi
hwéng bire xa 1&n nhét cla ang ten dwge UUT stk dung.

Céu hinh do trong Phu luc A va tha tuc do lién quan trong Phu luc B sé dwec sir dung
trong qua trinh do UUT. Thd tuc do birc xa ciing tvong tw nhw dbi voi do dan.

3.2.9. Pac tinh chan may thu |

3.2.9.1. Diéu kién do

Cac phép do duwoc thue hién trong diéu kién do thudng.
Kénh do kiém dwgc st dung nhuw trong 3.1.4..

UUT hoat déng & ché dd van hanh binh thwdng.

V&i thiét bi can do UUT c6 kha néng thay ddi tan sé tw déng (cap phat kénh thich nghi),
tinh nang nay phai dwgc ngan khéng st dung khi do.

Né&u thiét bj cé thé ciu hinh d& hoat déng véi nhiéu bang'thong kénh chiém dung khac
nhau, nhiéu téc dé di¥ liéu khac nhau, phep do yéu cau str dung béng thong kénh
chiém dung nhé nhét, téc do dir liéu thap nhét. Thiét bj phai dap (hng yéu cau ve chat
lrong trong 2.7 va khai bao clia nha san xuét trong 3.2.1. Cac yéu cau nay phai dwoc
ghi trong Bao cao do.

3.2.9.2. Phép do dan

Vé&i hé thdng st dung nhidu nhanh thu, chi mot nhanh duwoc lwva chon dé do. Tat ca
cac nhanh khac déu bj ngan.

Hinh 9 trinh bay so db do duoc str dung véi chi tleu dac tinh ch&n cda may thu. Cac
thiét bi lién quan cé thé can sl dung phong cach li hosc khéng gian déc biét @& chéng
lai cac anh hwéng gay sai léch két qua do.
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Hinh 9 - Cau hinh do dic tinh chin may thu

Do kiém tra dic tinh chin may thu dwoc thwe hién nhw sau.

Bwéce 1:

UUT dwoc dat & tan sé hoat déng dau tién dé do.
Buéc 2:
Bd tao tin hiéu chan dwoc dat & tAn sé dau tién nhw trong Bang 9.

. Bwéce 3:

Khi bd tao tin hiéu chan dwoc tat, thiét 1ap két néi gitba UUT va thiét bi lién quan
theo so dd do trén Hinh 8. Diéu chinh bd suy hao theo tirng bwdc 1 dB cho dén
khi chét lvong yéu cau van dugc dam bao. Mirc tin hiéu mong mudn tai dau vao
UUT 1a Puin;

Tang muec t6i thidu (Pmin) 1&n 6 dB dé dwa dén dAu vao may thu ciia UUT.
Buéc 4: |

Mtrc tin hleu chan tai ddu vao UUT duoc thiét 1ap bang mtrc twong ng trong

, Bang 9. Ghi lai két qua chéat lvgng do va danh gia UUT co dap rng dwoc yéu cau

chat lwvong trong 2.7 hay khéng;

Néu chét lwong van dwoc dam bao, tang tiép mirc tin hiéu chan cho dén khi chat
lvong dat mirc thap hon mtrc tdi thiéu. Mtre tin hiéu chén I&n nhéat khi chat lvong
khéng thap hon mirc yéu cau tou thiéu sé duoc ghi trong Bao cao do;

Budce 5:

~ L&p lai bwéc 4 déi véi tirng t3 hop tin sb va mic trong Bang 9.

Budc 6:

~ Lap lai tir bwde 2 dén bude 5 voi UUT trén cac thn sé hoat dong khac d& danh gia

chi tiéu dac tinh chan ctia may thu.
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3.29.3. Phép do birc xa | |

Khi thwe hién do birc xa cho thiét bj str dung ang ten danh riéng, cac phep do ducyc
thwe hién riéng cho tirng dng ten dwoc st dung.

Phép do st dung s db do & Phu luc A va thi tuc do trong Phu luc B két hop tha tuc
twong tw nhw phép do trong 3.2.9.2.

MUrc tin hiéu gay chan may thu tai UUT duoc coi nhw mirc trvée ang ten cia UUT,
UUT dwoc sap xép va dinh vi sao cho hwéng bup séng chinh-cha ang ten trung hwéng
birc xa cla tin hiéu chan. Vi tri va hwéng dat UUT duec ghi trong Bao cao do.

4. QUYDINH VE QUANLY

Céc thiét bi mang néi bd Vo tuyén bang tn 5 GHz thudc pham vi diéu chinh tai 1.1
phai tuan thi Quy chuan nay.

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

Cac.td chire, ca nhéan lién quan.co trach nhiém thwe hién ching nhan va céng bd hop
quy cac thiét bi mang | ndi bd vd tuyen bang tAn 5 GHz theo quy dinh vé chirng nhan
va cong bé hop quy ddi véi san pham hang héa Chuyen nganh cbng nghe thong tin va

truyén théng va chiu sy kiém tra cla co quan quan ly nha nwéc theo cac quy dinh hién
hanh.

6. TO CHUPC THUC HIEN

6.1. Cuc Vién thong Cuc Tan sb vd tuyen dién va cac S& Thong tin va Truyen thong
c6 trach nhiém td chirc hwéng dan, trién khai quan‘ly cac thiét bi mang néi bd vé tuyén
béng tan 5 GHz theo Quy chuén nay.

6.2. Quy chudn nay duoc ap dung thay the cho Quy chuén ky thuat quoc gia QCVN
65:2013/BTTTT, “Quy chuan ky thuat quéc gia vé thiét bi truy nhap vo tuyén bang tan
5 GHzZ".

6.3. Trong treéng hop cac quy dinh néu tai Quy chudn nay cd sw thay ddi, bé sung
hoac duoc thay thé, viéc thuwc hién theo quy dinh tai van ban méi.
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Phyluc A
(Quy dinh)
Hé théng do kiém va bbé tri do birc xa
A.1. Téng quan

Phu luc nay gi&i thiéu 3 hé thong do kiém (test S|tes) phd bién nhat va bd ghep do
du’o’c str dung trong phép do birc xa theo quy dinh cla quy chuén nay.

« Heé théng do kiém ngoai trei (OATS)
» Phong ban hép thu (SAR)

‘Phong hap thu hoan toan (FAR)

B ghép do cho phép do twong doi

Tin hiéu nhiéu dwgc st dung cac bai kiém tra kha nang thich trng
A.2. Vi tri do birc xa
A.2.1. Hé théng do kiém ngoai troi (OATS)

Hé théng do kiém ngoai tréi gdm cd mot ban xoay & mét dau va mét ang ten co thé
thay @i dwoc chiéu cao so vé&i dau kia, ca hai dwoc dat phia trén mét mét day, trong
treeng hop ly twdng mat day nay la dan dién tét va mé rong vé han. Thuc t&, c6 thé
tao dwoc mot mat day dan dién tét, nhung khong thé tao ra dugc méat day vo han.
Hinh A1 mé t& mét Hé théng do kidm ngoai troi dién hinh.

Ang ten thay thé (Ang ten phu)

Ang ten do BN

- Cot ang ten quay

Hinh A.1 - Hé théng do kiém ngoai tréri dién hinh
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Mat phang d4t tao ra dwdng phan xa. Khi d6 ang ten thu sé thu duwgc tin hiéu tir dwdng
truyén truec tiép va dwdng phan xa. Viéc két hop cac du’o’ng tin hiéu bi anh hwéng béi
dd cao dat &ng ten do pha dudng truyén phan xa bi thay doi.

Ban xoay ang ten cho phép thay ddi 36 cao so v&i bé mat dat tir 1 dén 4 m sao cho vi
tri do #ng ten dat tbi wu, dam bao théng tin gitra cac &ng ten trong hé théng do.

Ban xoay ang ten phai cé kha nang xoay tdi da 360° trong mét phang ngang khi du’o’c
s dung dé do UUT dat & vi tri cao hon b& mat dat 1,5 m.

Khoang céach giira cac diém Gat 3 ang ten sé dwoc trinh bay trong A.2. Théng tin khoang
cach sé duwoc ghitrong Bao céo két qua do.

A.2.2. Phong ban hap thu (phdng cadm/phong khéng phan xa)

Phéng cb ket cAu dic biét véi cac vat liéu bao boc phia trong cé kha nang hap thu
séng vo tuyén, triét tiéu hién twong phan xa. Bén trong phong cam, thiét bido bao gom

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.

Vat liéu va cu tao dic biét clia phong cam lam gidm thiéu nhidu nén va anh hwéng
clia cac yéu té khac dén két qua do.

Khodang cach dat thiét bi do va kich thwdc phong cdm phai tuan thu yéu cau trong A.2.

Mam quay
Ang ten do
Vat liéu 1A
hap thu i
séng vo : i Hi
tuyen k 1] ;
¥ ‘ \\1,5 ‘
< )
| ™ 3
w@ =
o
E
Do dai do
Mam quay A 4

Hinh A.2 - Phéng khéng phan xa dién hinh
A.2.3. Phong hap thy hoan toan (FAR)

Hoép kin, thwong duec che chan, nhirng blrc tuo’ng, san nha va tran nha bén trong

dwge che pht béi vat liéu hap thu song vé tuyén. Phong thwdng gbm cb cbt &ng ten
& mét du va ban xoay & dau kia. Nhe mé ta trong Hinh A.3.
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Mam quay

Ang ten do kiém

Vat liéu hép thy VYA R i .

séng vé tuyén N MM -

U | - - ) . P
B " Gia d& ang ter
e e
- » - Khoang céch do kiém

Gia d& ang ten :
\\,

Hinh A.3 - Phong hép thu dién hinh »

Vat liéu che chan phéng va vat liéu hap thu séng vé tuyén tao nép méi trreérng duoc
kiém soat cho nhirng muc dich do kiém. Loai phong do nay c6 ging md phdng didu
kién khéng gian tw do.

Vat lieu che chén cung cap khéng gian do kiém véi viéc gidm cac mic clia can nhiéu
tir nhirng tin hiéu xung quanh va nhirng tac déng bén ngoai khac, trong khi vat ligu
“hap thu soéng vo tuyén gidm thiéu nhirng phan xa khéng mong mubdn tir cac blrc twong
va trAn nha I3 nhitng thir cd thé anh huong dén cac phép do.Vat lieu che chan phai

dd dé ngan can nhiéu. Vat liéu che chan phai dam bao loai bé nhiéu tlr madi treong
bén ngoai, che chén bét ky tin hiéu dwgc do :

Ban xoay cé thé quay 360° trong mat phdng ngang va né dugc s dung dé d& mau
do kiém (EUT) & d6 cao thich hop (vi du 1 m) phia trén mat vat liéu hap thu.

Khodng cach do va kich thuée budng cach ly tdi thiéu c6 thé duee tim thay trong A.2.4.
Khodng cach st dung trong do kiém thuwc té phai dwoc ghi lai cing véi két qua do.

A.2.4. Khoang cach do

Khoang cach dé thwc hién do UUT duoc lwa chon sao cho UUT o vij tri khu vire trueérng
xa cUa ang ten may do. Khoang cach nhd nhét gitra thiét bj can do (UUT) va ang ten
do la rm >> D?/ A, trong dé:

A buwéc sdng, m;
rm: khoang cach nhd nhat git)a UUT va &ng ten thu, m;

D: Kich thwéc Ién nhat cGa khau d6 (49 mé) vat ly clia dng ten Io’n nhat dwoc
cai gat dé do, tinh bang m..
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2 .
%— la khodng cach gitra ranh gidi bén ngoai ctia phat xa tru’c‘yng gan (vung Fresnel)

va ranh gi¢i bén trong cta cta phat xa treong xa (vung Fraunhofer) tinh bang m-wva - -

ciing duwgc goi la khodng céach Rayleigh.

V&i cac phép do khdng thé dam bao khoang cach yeu cau, can phai gh| nhirng yeu to
- nay trong Bao cao do. :

A.3. Ang ten
A.3.1. Ang ten do -

Ang ten do dugc s dung dé do séng tir UUT va tir cac ang ten phu Néu thiét bi can
do phéan thu, 3ng ten do dwoc sir dung dé phat tin hiéu.

VAng ten do dwoc gan vao hé théng gla d& va co thé st dung v&i phén cue ngang hodc
phan cuc thang dirng. Ngoal ra, vé&i bai do ngoai trdi, do cao dng ten phai du i&n,
khoang tir 1 dén 4 m.

Tuy thudc dai tan can do, dng ten can dwoc lwa chon dé dap wng day du yéu cau vé
thu/phat trong dai tan do.

A.3.2. Ang ten phu
Ang ten phy dugc sl dung dé thay cho UUT trong mét s6 phép do bd sung.
Ang ten phu duwgc chon dé& dap trng day da yéu clu vé thu/phat trong dai tan can do.

Diém dat ang ten phu tring véi vj tri tdm cua UUT néu UUT dung ang ten tich hop
hodc vi tri két nbi &ng ten ngoai vao UUT néu UUT dung ang ten roi.

Khodng cach cla diém thap nhat clia ang ten phu dén mat dat khéng nhd hon 30 cm.
Trudce khi sty dung ang ten phu phai dwoc can chuén so voi ang ten tham chiéu. Ang
ten tham chiéu & dai tan duéi 1 GHz 1a &ng ten lwdng cwc nira bwéc sdng va éng ten
tham chiéu & dai tAn trén 1 GHz 1a 4ng ten blrc xa dang hwéng.

A.4. B6 ghép do
A.4.1. Giéi thiéu

- Cac phep do dan co thé duoc ap dung cho thlet bi cung cép dau ket ndi ang ten tam
- thvi, vi du t&i may phan tich phd.

Trong tru’cng hop ang ten tich hop khong co dau két noi ang ten thi bd ghép do duoc
st dung dé thwe hién cac phép do twong d6i tai diéu kién nhiét d6 t&i han.

A.4.2, M6 ta bo ghép do
Bd ghép do sé cung cAp phurong tién d4u ndi téi dau ra cla tan s vé tuyén,

Tré khang danh dinh cla két ndi bén ngoai tO’I bd ghép do phai la 50 Q tai cac tan sb
hoat dong clia thiét bi.

Dic didm hoat dong clia bd ghép do duwéi cac diéu klen binh thuwdng va 1&i han phai
ja:

a) Suy hao ghép ndi phai dwgc gIO’l ‘han @& dam bao mét dal hoat dong day di
vé thiét 1ap;

b) Sw thay ddi suy hao ghép ndi voi tn sb sé khong gay ra 16i qua + 2 dB;
c) Thiét bi ghép nbi khéng bao gdm bét ky phén t&¥ khong tuyén tinh.
A.4.3. Str dung bd ghep do cho cac phép do twong doi.
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Buéce 1 dén budc 4 dwdi day mo ta tha tuc thwe hién cac phép do twong déi cho cac |

yéu cau nay trong treong ho’p do kiém can phai dwoc I3p lai tai cac nhiét d6 khac
nhau:

Bwéc 1:

Thuc hién do kiém dwéi didu kién binh thwo’ng trong mot vi tri do dbi véi do bl xa
nhw duwgc md ta trong phu luc A.2. Két qua 1a gia tri tuyét d6i dwere ghi lai.

Bwdc 2:

Dt thiét bj véi bd ghép do trong phong nhiét 6. Thwe hién do kiém twong tw tai didu
kién binh thwéng trong mai trwdrng nay va binh thwdng hoa céc thiét bj do d& cé duoc
nhitng gia tri twong tw nhu trong bwérc 1.

Bwéc 3:

Can than cac khop ndi cia bd ghép do van khéng thay ddi trong sudt qua trinh do
kiém.

Bwoc 4:

Phép do dwoc 1ap fai cho cac diéu kién nhiét dé t&i han. Do viéc binh thwdng thyce
hién & bwée 2, cac gia tri thu dwoce 1a két qua do cho yéu cau nay.

A.5. Hwéng dan khi do bire xa

Muc nay mé ta chi tiét nhirng tha tuc, cach bé tri thiét bi do va viéc kiém tra phai duoc
thirc hién trurée bat ky phép do birc xa. Nhirng thi tuc nay 1a phd bién cho céac loai Hé
théng do kiém dwoc md ta trong phu luc nay.

Céac UUT duoc dit ra hay gan trén mot giad do khéng dan dién.
A.5.1. Bo nguon cho UUT chi diing pin

Trong tredng ho’p UUT chi dung pin viéc wu tién 1a @& thwe hién do kiém bang cach
s dung pin ctia UUT.

Viéc do kiém phai ¢ cac day dén ngudn duoc néi toi nhirng d&u cap ngudn clia UUT
(va duoc kiém tra bang vén ké hién sb) va dwgc cach ly vé dién v&i phan con lai cla
thiét bj, cé thé bang cach dan bang keo I&n cac diém tiép xuc clia no.

Sw ¢6 mat nhirng cap tai dién nay c6 thé anh hwdng dén phép do. Vi Iy do nay, ching
can phai dwoc lam "trong subt" nhw Ia tranh xa phép do lién quan (vi du day déan c6
thé xodn vé&i nhau, nap tai véi cac hat ferrite ...).

A.5.2. Bb tri vi tri

Cap t&i ang ten do kidm va &ng ten thay thé phai duoc bé tri phi hop dé& giam thidu
tac dong t&i phép do.

A.6. Ghép nbi cac tin hiéu

Sw hién dién clia cac day dan do (khong két hop v&i UUT dé hoat dong binh thuwdng)
trong trwdng blrc xa ¢6 thé gay ra nhidu cho trwcng nay dan dén lam t&ng d6 khéng
dam bao do. Nhirng nhiéu nay co thé duoc giam thiéu bang cach str dung cac phwong

phap ghép ndi phu he'p, cung cap cach ly tin hiéu va t6i thidu tredng nhiéu (vi du ghép
guang hoc). :

A.7. Tin hiéu nhiéu dwoc sir dung cac bai kiém tra kha ning thich trng
A.7.1. Nhiéu tring Gauss (AWGN - Additive White Gaussian Noise) .
Nhiéu AWGN dwgc str dung la nhiéu lién tuc (tAn sudt 100 %) c6 bang théng 20 MHz.
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— Khi do kha nang phat hlen tin hleu RLAN & ché do. van "hanh da kénh theo Tuy
chon 1, AWGN sé& xuét hién trén tat ca cac kénh ducc st dung. Tuy nhién, néu

thwe hién do tuan tw trén céac kénh, AWGN 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, nhiéu AWGN ch| xuét hlen & kénh van hanh phu.

A.7.2. Tin hiéu do OFDM

Tin hiéu do OFDM bao gém chu0| cac symbol OFDM lién tuc dwore dinh nghia trong
muc 17 cla tai liéu |IEEE 802.11™-2016. Nhw vay, tin hiéu ‘do OFDM khong chira
thanh phan mao dau OFDM PHY nhw trong 17.3.3 cla tai liéu IEEE 802.11™-2016.

— Khi do kha néng phat hién tin hiéu RLAN & che d6 van hanh da kénh theo Tuy
chon 1, tln hiéu do OFDM sé& xuét hién trén tat ca cac kénh dugc s dung Tuy

nhién, néu thiee hién do tuan ty 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 dd van hanh da kénh theo Tuy
chon 2, tin hiéu do chi xuét hién & kenh van hanh phu.

A.7.3. Tin hiéu do LTE

Tin hiéu do LTE la tin hiéu lién tuc c6 bang thong 20 MHz dwgce dinh ngh|a trong
6.1.1.1 ctia tai liéu ETSI TS 136 141.

-~ Khi do kha nang phat hién tin hidu RLAN & ché dé van hanh da kénh theo Tuy
chon 1, tin hiéu do LTE sé xuat hién trén tat cd cac kénh guoc siv dung Tuy nhién,

néu thwc hién do tudn tw trén cac kénh, tin hiéu do LTE sé chi xuat hién trén kénh
van hanh dugc do;

— Khi do kha nang phat hién tin hieu RLAN & ché do6 van hanh da kénh theo Tuy
chon 2, tin hiéu do chi xuét hién & kénh van hanh phu.

A.7.4. Thu tuc danh gia tin hiéu do
Tin hiéu do dwoc kiém tra theo tha tuc dwdi day

N&i bo tao tin hiéu nhidu v&i may phan tich phd. Dat cac fhéng sb sau trén phan tich
phd:

— Centre Frequency: Tan s6 trung tdm danh dinh ctia tin hiéu nhiéu;
—~ Span: 2 x bang théng danh dinh cda tin hiéu nhiéu;

— Resolution BW: x4p xi 1 % bang théng danh dinh cta tin higu nhiéu;
— Video BW: 3 x Resolution BW '

- Sweep Points: 2 x Span / Resolution BW. Néu phan tich ph khéng hd tro dén so6
diém quét yéu cau, cd the thwe hién phén doan bang thong va do tieng doan;

— Detector: Peak

— Trace Mode: Averaging

~ Number of sweeps: Thich hop dé két qua do 6n dinh;
— Sweep time: Auto | |

Bang théng 99 % (bang thong chira dén 9 9% cong suat) clia tin hiéu nhiéu phal nam

trong khodng ti¥ 80 % dén 100 % bzng théng kénh danh dlnh clia UUT. Bé dam bao

do &n dinh (phang) cla nhiéu, bang théng 4 dB (bang thong gdm céac diém chénh léch
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khdng qua 4 dB so v&i mirc dinh) cta tin hleu nhidu (bd qua b|en dong DC tai tan sb
trung tdm) phai ndm trong it nhat 80 % bang théng 99 % cua tin hiéu nhiéu.

Khi do kha nang phat hién tin hiéu RLAN & ché do6 van hanh da kénh theo Tuy chon
1, y&u cau trén ap dung dbi v&i tin hiéu nhidu twong (rng tat ca cac kénh dwoc st
dung. Tuy nhién, néu thyc hién do tuan tw trén cac kénh, yéu ciu trén chi ap dung v&i
tin higu nhiéu twong trng kénh van hanh dwoc do.

Khi do kha nang phat hién tin hiéu RLAN & ché dd van hanh da kenh theo Tly chon
2, y&u cau trén chi ap dung cho tin hiéu nhiéu twong rng kénh van hanh phu.

Mat d6 pho cong suat cla tin hiéu nhiéu dwoc kiém tra bang cach thiét 1ap théng so
phan tich phé nhw sau: :

~ Centre Frequency: Téan s6 trung tam danh dinh cta tin higu nhiéu;
— Span: Bang thdng danh dinh cla 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 do quét c6 thé gidm sao cho khéng anh huwéng dén gia tri
RMS cla tin hiéu cén do).

Gia tri dinh do duwgc & trén la mat dé phd céng suét cda tin hiéu nhiéu.

Khi két hop nhidu tin hiéu nhiéu dé kiém tra kha néng hoat dong da kénh, cac phép
do kiém tra tin hiéu do néi trén dwoc thuc hién trén twng bang thdng kénh danh dinh
trong cac kénh dwoc str dung.
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Phuluc B
(Quy dinh)
 Céc thi tuc do déi véi phép do hirc xa
B.1. Téng quan

Phu luc nay dwa cac thi tuc chung déi véi cac phép do bire xa bang cach si¥ dung cac
hé théng do kiém va bé tri do dwoe mé ta trong Phu luc A. ‘

T6t nhét, cac phép do birc xa phai dwoc thee hién trong phong FAR, nhu mé ta trong
B.3. Do brc xa trong OATS hoac SAR dwoc md ta trong B.2.

B.2. Do birc xa trong OATS hoac SAR
B.2.1. Do ngoai tréii OATS

Do birc xa dwoc thue hién bang cach s dung ang ten do va ang ten thay thé trong
khéng gian dwec trinh bay trong Phy luc A. Cau hinh va hiéu chuan thiét bi do duoc
thie hién theo thu tuc sau.

UUT va 3ng ten dwoc chinh hudng sao cho céng suét phat xa thu dwgce tir UUT [a [&n
nhat, Vi tri dat va huéng duoc ghi trong Bao céo do.

a) Ang ten do (thiét bj 2 trong hinh B. 1) phai dwoc dinh hucng ban dau ta phan
cuc dieng trir khi ¢é cac chi dinh khac va UUT (thiét bi 1 trong hinh C1)
dwoc dat trén gia d& & vi tri chuan cla no va dwoc bat 1én;

b)  Thiét bi do (thlet bi 3 trong hinh B.1) phai dwoc két néi t&i dng ten do (thiét
bi 2 trong hinh B.1) nhuw trinh bay trong hinh B.1;

¢) UUT duoc xoay 360° quanh tryc thing dng cho dén khi thu dworc mire tin
hiéu I&n nhét;

d) Ang ten do lai dwoc didu chinh nang 1én hoac ha xuong trong khoang d6
cao quy dinh cho t&i khi thu dwegc mire tin higu [én nhat. Ghi lai gia tri nay;

e) Phép do nay dwoc l3p lai @i v&i phan cuc ngang.

B4 cao quy dinh
- Tr1mdéndm

15m Mat phang dat

I ' Il |

1 - Thiét bl-can do
2 - Ang ten do
3 - May phan tich phd hodc may thu do

Hinh B.1 - So’ d6 do btrc xa
B.2.2. Po trong phong cam
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Do trong phong cédm duoc thiét !ap va can chinh twong ty nhw véi do ngoai trol trong
B.2.1 nhwng bd qua bwdc can chinh dd cao ang ten do.
B.2.3. Bo thay thé

pé xac dinh gia tri do kiém tuyet déi, phwong phap do thay thé nhw dwoc mé ta trong
cac budc dwdi ddy phai dwoc thwe hién:

1) Thay thé UUT voi @ng ten thay thé nhu dwoc mé ta 1a thiét bj 1 trong hinh
- B.1.Angtendova ang ten thay thé la phan cuc ding;

2)  Két nbi may tac tin hiéu v&i ang ten thay thé va diéu chinh dén tan so do
kiém tra;

- 3) | Neu OATS hodc SAR duwoc st dung, @ng ten do duoc nang lén hoac ha
- xuéng dé& dadm bao tin hiéu thu dwoc 13 Ién nhat ‘

4) Sau d6 cdng suat clia may tao tin hiéu duwgc didu chinh cho téi khi clng
mirc thu dwoc nhw da ghi tie UUT;

5) Coéng suat birc xa bang cong suét cung cap béi may tao tin hidu céng voi
tang ich cla ang ten thay thé trir di suy hao cap (theo dB);

6) Phép do dwoc lap lai d6i véi phan cwe ngang.

Vi cac phong do hay khdng gian do g4n cé dinh 3ng ten do va cho phép didu chinh
vi tri UUT, c6 thé st dung cAac gia trj hiéu chuan lap dat cua phong do hay khéng gian
do dé thay thé cho cac buéc thye hién néi trén.

B.3. Hwéng dan déi véi do kha ning thich nghi
B.3.1. Cau hinh do

Hinh B.2 biéu dién cAu hinh dwoc str dung trong phép do co ché truy nhap ctia UUT.
Pé& tranh anh hudng cla tin hiéu khac va méi tredng dén két qua phép do, viéc thire
hién do dwoc thuwe hién trong phdng cdm.

Thiét bj
dbdng
hanh

. e o ’ Ang te
May phat Angtenloa X ﬁc‘,‘?m‘;
tin hiéu : e .
: R————_
: ‘ uuT

Khoang cdch do

A

May phantich phd |
{Giam sat UUT)

Hinh B.2 - Cau hinh do truy nhap thich nghi
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B.3.2. Hiéu chuan cau hmh do
Trwée khi thwe hién do, can thwe hién hiéu chuén cau hinh do.

Hinh B.B.3 bidu dién so dd hiéu chuan céu hinh do trong Hinh B.B.2 bang cach st
dung ang ten thay thé va phan tich phd. Viéc hiéu chudn duoc thie hién dé dam bao
mrc tin hiéu nhidu tai du vao ang ten thay thé tvong ung v&i mlrc sé dugce str dung
trong phép do dan khi s dung &@ng ten tang ich 0 dBi dé& dwa dén UUT.

V&i phong do ¢6 ang ten c6 dinh va cho phep thay déi dworc vi tri UUT, ¢o the st dung
cac gia tri hiéu chuan do phong do cung cap

Ang ten
May phat Ang ten Ioa thay thé

tin hiéu -_ -
— May phan
™ tich phd

i

i

le N
T 7

i

Khoéng cach do

Hinh B.3 - C4u hinh hidu chuin phép do birc xa co ché truy nhap thich nghi
B.3.3. Phwong phap do
Tha tuc do bao gdm cac budce sau:
- Thay thé &ng ten thay thé v&i UUT, thiee higén mét 1an higu chuan.
- UUT phai dwoc dinh vi d& c6 cong suét e.i.r.p. Ién nhat huéng vé phia ang ten loa.
CHU THICH : vj tri thiét lap dwoc ghi trong Bao céo do.
B.4. Hwéng dan do kiém dac tinh chin cliia may thu
B.4.1. Cau hinh do

Hinh B.4 minh hoa cAu hinh do @& viéc bb tri dwgc st dung dé thire hién do birc xa
kha nang chan may thu. P& dam bao két qua do chinh xac, khong bi tac dong cua moi
triedng bén ngoai, bai do dwgc thwe hién trong phong SAR, FAR.

Khéi bio hitu |
hodc ‘
thiét bj ddng | ‘
hanh [—— \
\. { Thiétbj giam
\\\ { satthiec hign
N

. —1
Ang ten ‘
: Ang ten loa \
Miytao tin . 9 N tich hep
hieu chan : . m i

Khoing cdch do

May phan tich phd
(Giam sat UuT)

Hinh B.4 - Cau hinh do déc tinh chiin may thu bing phwong phap do blrc xa
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B.4.2. Hiéu chuén ciu hinh do

- Trwéce khi thue hién do, can thwe hién hiéu chuan cau hinh do. Hinh B.5 biéu dién so
dd hiéu chuén c4u hinh do trong Hinh B.4 bang cach s dung ang ten thay thé va phan -
tich phd. Viéc hidu chudn dwoc thuc hién dé dam bao mrc tin hiéu nhiéu tai dau vao
&ng ten thay thé twong trng véi mire sé dugce st dung trong phép do dan khi str dung
&ng ten tang ich 0 dBi d& dwa dén UUT.

Voi phong do co ang ten cé dinh va cho phép thay dbi dworc vi tri UUT, c6 thé sl dung
cac gia tri hleu chuan do phong do cung cép.

Ang ten loa | Ang ten
May tao thay thé
tin hiéu

chan ' ‘ — May phan
tich phd

2 N
< Eel

: Khoang cach do '
Hinh B.5 - CAu hinh hiéu chuin do dic tinh chan may thu |
B.4.3. Phwong phap do
Thu tuc do bao gdm cac bwéce sau:
o Thay thé &ng ten thay thé v&i UUT, thie hién mot 1an hiéu chuén.

e UUT phai duoc dinh vi d& cé cong suat e.i.r.p. 1én nhat hwéng vé phia ang ten
loa.

CHU THICH : vi tri thiét lIap dwoc ghi trong Bao céo do.
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Phu lyc C
(Quy dinh)

TT

san
hoéa

Tén
hang
QCVN

pham,
theo

Ma sé HS

Mb t3 san phim, hang héa

01

Thlet bj truy nhap vd
tuyén bang tan 5
GHz c6 cdng suét
btc xa dang huwdng
twong dwong tir 60
mW trd Ién

8517.62.51

Thiét bj thu- phat séng WiFi siv. dung
trong mang ndi bo khong day & bang tan
5 GHz (Modem WiFi, bd phat WiFi) co
céng suat blrc xa dang huwdng twong
duwong tir 60 mW tré 1én, c6 hodc khdng
tich hop m6t hodc nhiéu chirc nang sau:

- Thu phat vd tuyen str dung ky thuat
didu ché trai phd trong bang tan 2,4 GHz;

- P3u cubi théng tin di dong GSM;

- PAu cudi théng tin di ddng W-CDMA
FDD;

- P3u cubi théng tin di déng E-UTRA
FDD (4G/LTE);

- PAu cubi théng tin di déng thé hé the
nam (5G),

- Thu phat vd tuyén cu ly ngén khac.

8525.80.40

Flycam (camera truyén hinh, camera ky
thuat s6 va camera ghl hinh anh dwoc
gan trén thiét bi bay) st dung cong nghé
didu khién tor xa, truyen hinh dnh bang
séng vo tuyén diéu ché trai pho trong
bang tdn 5 GHz va c6 cdng suat birc xa
dang hwéng twong duong tie 60 mW tré
1&n.

8802.20.90

| nghé didu khién tLP xa, truyen hinh anh

UAV/Drone (phwo’ng tien bay dugc diéu
khién to xa, c6 thé tich hop thiét b|
camera truyén hinh, camera ky thuéat sb
va camera gh| hinh anh) sw dung cdng

bing song vo tuyén diéu ché trai pho
trong bang tAn 5 GHz va co6 cong suét
blrc xa dang hwéng twong duong tir 60
mwW tr& 1én.
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Thw muc tai liéu tham khao

[1] Directive 1999/5/EC of the European Parliament and of the Councit of ¢ 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), Titlé 47
Telecommunications, Chapter 1 Federal Communications Commission, Part 15 Radio
Frequency Devices, Subpart C — Intentional Radiators, §15.247 Operation within the
bands 902 — 928 MHz, 2400 — 2483.5 MHz, and 5725 — 5850 MHz.

[3] FCC PART 15407: 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, §15.407 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 hérmonised use of
the 5 GHz frequency bands for the implementation of Wireless Access Systems
including Radio Local Area Networks (WAS/RLANSs)".

[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.

[8] ETSI EN 301 893 V2.1.1 (2017-05): 5 GHz RLAN;Harmonised Standard covering
the essential requirements of article 3.2 of Directive 2014/53/EU.
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