CONG TY CO PHAN CO THUONG MAI & DICH VU

TAN VIEN TIN

HOP DONG CUA NIEM TIN

TAI LIEU
HUONG DAN KINH DOANH

a g
‘0‘

KIEN THUC <

I MANG KHONG DAY




MANG KHONG DAY (WLAN)

A. GIOI THIEU WLAN

1.

cooN

Mang may tinh khéng day

Mang khdng day Doanh nghiép (Wireless LAN)
Mang khong day Do thi (Wireless MAN)

Mang khong day Dién rong (Wireless WAN)

Lgi ich va Tinh huéng sir dung WLAN

Nhanh chong, tién lgi thém/ di doi/ thay ddi cac may tram.

Tiét kiém chi phi cap va thi cdng mang cap.

DPon gian hoa quy trinh cai dat.

Co d6ng trong pham vi toa nha, tham chi khu céng nghiép, khu dai hoc.
WLAN thudong st dung trong cac tinh hudng:

Truy cap mang LAN doanh nghiép (Hinh 2.2)
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Hinh 2.2
M rong mang LAN hién c6 caa doanh nghiép dén cac khu vuc xa (Hinh 2.9)

OONO. i

&0
O

mv*n" -

£y
S

<
\\

OO

a

 men
el

LAN 1 Hinh 2.9
Két néi giira cac mang LAN (Hinh 2.10)

Hinh 2.10

LAN 2

ISP khong day (WISP) (Hinh 2.8)

Customer antennas




Mang LAN khong day (WLAN) tai SOHO (Hinh 2.1)

Hlnhwi.l
Mang may tinh tai khu vuc xay ra cac tham hoa song than, dong dat hoic cac cude hoi thao
dot xuat.
Trong 16p hoc & lang dai hoc (Hinh 2.5)
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Trong bénh vién (Hinh 2.7)
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Khu vuc bao ton di tich kién trac
Mang Internet cong cong khong day (Hotspot) tai cac quan ca phé, san bay, bén cang, trung
tdm mua sam, ky tdc xa c6 tinh phi hoac mién phi (Hinh 2.3)
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Hinh 2.3
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B. SONG VO TUYEN SU DUNG TRONG WLAN
1. Céc dic trung cuia song Vo tuyen
1.1 S6ng vo tuyén - Hinh dang — Thu Phat

(Hinh 6.1, Hinh 6.2, Hinh 6.3)
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Hinh 6.1
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1.2 Budc séng - Tan sb - Bién do - Pha

(Hinh 6.4, Bang 6.1)

Length of one cycle

T
1 2 3 4

Inches
2.437 GHz channel 6 ISM band, approximately 4.85 inches
Hinh 6.4

(Hinh 6.5, Hinh 6.6, Hinh 6.7)

[«— Time = 1 Second —>

Hinh 6.5

!

2.412 GHz

>

Signal A

Transmitter

Receiver

I

90 180 270 360
Hinh 6.2 Hinh 6.3
RF Channel Frequency {GHz) Length (in} Length (em)
B 2.437 GHz 4,85 in 12.31 em
40 5.200 GHz 227 in 577 em
153 5.765 GHz 206 in 5.20 em
e
Bang 6.1
Signal #1 Signal #2
Amplitude ‘%OUOU%%O Amplitude
Higher power Lower power
90 degrees
2.412 GHz
>
Slnl B 0 elo 1I80 27Io Séﬂ
Hinh 6.6 Hinh 6.7

1.3 Tan sb vo tuyén dung trong WLAN

e Phan bd tin sb va Kénh theo IEEE 802.11:



(Bang 6.3, Bang 6.4)
2. Vung phi séng va Dung lweng

Channel Number Frequency in Hz gt'::::’ Europe Israel® China Japan

1 2412 L4 ¥ v o

2 2.417 v v v # v

k) 2.422 v .r v * v
Bang 6.4

Bang 6.3
2.1 Vung phu séng (Coverage): Ving phi séng caa mdi thiét bi AP phu thudc vao cac yéu té:

Kich thudc vat ly caa khu vuc (Dai x Rong x Cao)

Ung dung sir dung : Web, Email, Youtube, VolIP, Video Camera, ...

Vit can chung quanh va Vat liéu xay dung.

Dai tan hoat dong 2,4 GHz hay 5 GHz hay 60GHz.

Cong suat phét

Do nhay thu tdi thiéu

e Kiéu Anten : Do loi -

2.2 Dung luong truyén din (Capacity): Dung lwong ma AP phuc vu hiéu qua céc thiét bi nguoi
ding két ndi @ong thoi. Dung lugng ndy phu thudc céc yéu to:

e Ung dung sir dung : Web, Email, Youtube. Nhitng tng dung yéu cau biang thong cao (File
Sharing) hozc nhirng tng dung yéu cau do tré thip (VoIP) déu lam han ché s lugng thiét bi
ngudi dung két ndi dong thoi.

e Kiéu thiét bi nguoi dung st dung :802.11n hay ac hay ad ? anten MIMO ?

e Pham vi viing phu s6ng : Thiét bi ngudi dung cang xa thi dung lugng truyén dan cang thap.
2.3 Nang cao Dung luong caa WLAN

Do m&i AP chi phuc vy hiéu qua mét sb thiét bi ngudi dung dong thoi nén dé ting dung luong
ctia WLAN trong khu vuc thi can tang sb lugng AP. Tuy nhién can bd tri kénh cho phi hop.

(Hinh 6.9, Hinh 6.10)

3. Cuwlyva Téc dd truyén din thong tin

Channel 1 Channel 6 Channel 11

Channel 1 Channel 1 Channel 1

Channel 1 Channel 1 Channel 1 Channel 11 Channel 1 Channel 6

Hinh 6.9 Hinh 6.10
3.1 Tam nhin thing
e Tam nhin thang bang mat thuong.

e Tam nhin thang bang song vo tuyén: Ving Fresnlo 1
(Hinh 6.11)



4. Nhiéu

4.1 Nhidu giira thiét bi WiFi va thiét bi khéng WiFi: Ngoai thiét bi cong nghé WiFi trong d4i tan

2,4GHz , con c6 cac thiét bi khac trong 2,4GHz nhung khong cung cong nghé WiFi

+ Pién thoai khdng day + Lo viba + Thiét bi y té + Giam sét tré em.

4.2 Nhiéu trung kénh va Nhiéu ké kénh: Nhidu lam anh hudng nghiém trong dén hiéu suat hoat

dong caa WLAN
(Hinh 6.12, Hinh 6.13)

Access point Access point
on channel 4 on channel 6

Channel overlap

Access point Access point Access point
on channel 1 on channel 6 on channel 11
2.412 MHz 2.437 MHz 2.462 MHz

[T

1 6 1"
Representation of 2.4 GHz ISM band consisting of 14 channels
Channels 1, 6, and 11 are labeled

Hinh 6.12
4.3 Hanh vi ctia sébng vo tuyén

+ Phan xa (Hinh 6.14)

Incoming RF

1 6 1

Representation of 2.4 GHz ISM band consisting of 14 channels
Channels 1, 6, 11 are non-overlapping

Hinh 6.13

Reflected RF

+ Khuc xa (Hinh 6.15)

+ Nhiéu xa (Hinh 6.16)

Glass surface

Hinh 6.15 Refracted RF

Smooth surface such as table top
14



Diffracted RF

ing RF

Hinh 6.16 Diffracted RF

+ Tan xa (Hinh 6.17)

Incoming RF

~ Scattered RF

Uneven surface

) Hinh 6.17
+ Hap thu (Hinh 6.18)

Incoming RF
NANAAANAMANNAN
) |

Absorbing material

Hinh 6.18
+ Khuéch tan : Tur anten s6ng vo tuyén khuéch tan va suy hao trong méi trudng truyén dan.

5. Pinh lwgng séng vo tuyén
5.1 Po tuyét doi
o Watt (W)
¢ Miliwatt (mW)
e dBm: Thiét bi thu c6 thé phat hién va xu ly céc tin hiéu rat yéu, do d6 nguoi ta thuong do
ludng tin hiéu bang don vi dB thay cho don vi mW (VD: 0,002mW = - 27dBm). Pon vi do ludng
chu yéu cua céc thiét bi WLAN.
+ SOHO: Cong suat phat thuong < 50 mW

+ Chuyén dung: Cong sut thudng 100 mW dén 1000 mW.

DBm mw dBm mw
0 1,0 21 126
10 10 22 158
11 13 23 200
12 16 24 250
13 20 25 316
14 25 26 398
15 32 27 500
16 40 28 630
17 50 29 800




18 63 30 1.000
19 79
20 100

5.2 Do tuong doi
e Decibel (dB): (Hinh 6.19)

Output
100mW

Hinh 6.19
+3dB = X2
- 3dB =:2
+10dB = x 10
-10dB=: 10

+ Tang cuong va suy giam suy hao déu tich lay.

+ Céch tinh nhanh dB:

Do Loi Cach Tinh Nhanh

1 +10-3-3-3

+3+3+3+3-10

+3
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+3+3+3+3+3-10
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e dBi: Po murc tang sirc manh tin hiéu do anten tao ra : Do lgi anten
e Do cong suat tuyét doi va tuong doi: (Bang 6.6)




5.3 Do tin hiéu vé tuyén

Bing 6.6

e Do nhay thu tdi thiéu: Muc tin hiéu do dugc ma tram thu cd thé chip nhan dé hoat dong tin

cdy tai toc do truyén din nhit dinh.
(Hinh 6.20)

Hinh 620 ‘
Po Nhay Thu toi thiéu (dBm) Toc P Truyen Dan (Mbps)
04 1
-90 11
- 86 18
- 80 36
-75 48
-71 54

e Tap am v tuyén (Radio Noise)
(Hinh 6.22)

Hinh 6.22

RSSI ( Received Signal Strength Indicator): Chi bao siic manh tin hiéu thu duoc: 1a chi s6

tuong ddi do stirc manh tin hiéu thu dugc tly theo tirng hang san xuat. Thuong tir 1- 100

(Cisco) hoic 1 dén 60 ( Atheros).

huéng 16n dén viéc thu phat.

SNR ( Signal — To — Noise Ratio): Ty s6 muc tin hiéu hitu ich so véi mic tap am nén s& anh




(Hinh 6.23)

hinh 6.23

e Thiét ké Buong truyén vo tuyén (Radio Link)
Vi du:

+ Céc AP tai 2 dau c6 mirc cdng suat phat: 20 dBm va d6 nhay thu : - 94 dBm

+ Céap cé mirc suy hao : 3 dB

+ Anten c6 do lgi: 7dBi

+ Khoang céch 200 m ¢é muc suy hao: - 83 dB

+ Mirc ning luong san c6 tai may phét : 100 mwW = 20 dBm

+ Mtrc ning lwong sin ¢ tai anten thu: 20dBm - 3dB + 7dBi — 83dB = - 59 dBm
+ Do du nang lugng tai anten thu: SOM = (-94 dBm) — ( - 59 dBm) = 35 dBm

e Muc ning luong san c6 tai anten thu (Link Budget): )
+ Nang lugng hién c6 tai Anten thu sau khi tin hiéu vo tuyén suy hao trong méi truong
truyén dan.

+ Do su phuc tap trong viéc tinh toan nén cé cac phan mém tién ich hé tro kém theo.

e D0 du ndng lugng tai anten thu (SOM - System Operating Margin)
+ SOM = D¢ nhay thu téi thidu — Mirc ning luong sin c6 tai anten thu.
+ Trong thyc té, can phai tinh thém cac “yéu t6 riii ro” nhu : thoi tiét, cy cdi phat trién,
nha cura xay thém. Do d6, d6 du nang luong thuong giam di.

C. CHUAN IEEE 802.11x
e WLAN c6 nhiéu chuin nhung phd bién nhat 12 IEE 802.11x.

Chuan M6 Ta

802.11 Dau tién / 1Mbps va 2Mbps/ Hong ngoai &2.4GHz /1999
802.11a 54Mbps/ 5GHz/ 1999

802.11b 11Mbps/ 2.4GHz/ 1999

802.11e Tang cudng QoS cho truyén dir liéu v thoai dong thai/ 2005
802.11g 54Mbps/ 2.4GHz/Tuong thich ngugc 802.11b/ 2003
802.11i Tang cuong An ninh / 2004

802.11n 600Mbps — MIMO 4x4 - 2,4 GHz & 5 GHz / 2009




802.11r FSR - Chuyén viing tron tru va nhanh chéng cho VolP / 2008

802.11k RRM — Quan Iy méi trirong Vo tuyén tai moi AP / 2009

802.11u Phién giao dich chuyén viing tron tru sang Mang 3G/4G /2011
802.11v WNM — Quan ly mang v tuyén /2011

802.11s MESH / 2011

802.11ac 6,9 Gbps — MIMO 8x8 — Multi Users - 5 GHz /2013

802.11ad - 60 GHz /2012

802.11af SuperWiFi: 569 Mbps — MIMO 4x4 — 800 MHz — Cu ly truyén dan xa
802.11ah WiFi Halow: Nguon dién — Cu ly — Toc d6 - 900 MHz — 10T / 2016

e Céc chuan méi n6i 802.11 efiln/ 1/ s: ‘
+ QoS: IEEE 802.11e cho phép cac dong &m thanh (audio) va hinh anh dong (video) c6 quyén vu
tién cao hon so vai dong di liéu (data) thong thuong.

+ An ninh: IEEE 802.11i chi ra cac co ché nham nang cao an ninh cho mang WiFi.

+ Tbc do truyén dan: IEEE 802.11n nham nang cao toc do truyén dan qua 100Mbps bang céach
dung c6ng nghé MIMO (Multiple Input Multiple Output) va HT-OFDM (High Throughput
Orthogonal Frequency Division Multiplexing).

+ Thoi gian mat két ndi: IEEE 802.11r nham giam thoi gian mat két ndi giira tram dau cudi va AP
khi chuyén viing trong cum phuc vu mé rong ESS

+ Luéi mang khong ddy MESH: IEE 802.11s nham chi tiét hda thé nao 1a hé théng phan b
khbng day (WDS).

D. ANTEN & PHU KIEN
1. Anten (Hinh7.1)

Hinh 7.1

1.1 Visual LOS: Tam nhin xa bang anh sang trang ( con goi 1a tim nhin xa bang mat)

1.2 RF LOS: Tam nhin xa bang s6ng vo tuyén thuong 1é thudc thém mot sé diéu kién khac, dac
biét 1a khoang mé khdng gian giira may phat va may thu: ving Fresnel 5.3 5.3 Chiéu cao tdi
thiéu cua anten:

e Bé&n kinh vung Fresnel:

VD: AP va client cach nhau 1,5 dam, hoat dong trong dai tan 2,4GHz thi ban kinh téi thiéu
cua vung Fresnel 1a : 22,8 feet hay duong kinh la: 45,6 feet.

e Chiéu cao t6i thiéu anten : Do trai dat cong nén khi may phat va may thu cach xa nhau vai
chuc km thi can hiéu chinh cong thirc trén va chiéu cao téi thiéu cua cot anten so véi mat dat:

Khoang Cach (Km) Ban Kinh (m) Khoang Cach (Km) Ban kinh (m)




0,250 1

0,500 15

0,750 2

1.3 B6 rong chum

(Hinh 7.2)
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Himh 7.2

 Khodng khdng gian tinh tir trung tam cua tin hi¢u vo tuyén dén cac truc ngang va truc doc ma
tai d6 tin hiéu giam di 3 dB. D6 rong chum cho thay mo hinh lan truyén séng gian don.

Kiéu Anten Do Rong Chum Ngang Do Rong Chum Doc
Ping hudng 360° 7- 80°
Panel 30- 180° 6- 90°
Parabol 4-25 4-21
Sector 60 — 180 7-17

1.4 Do loi Anten
(Hinh 7.4)

Hinh 7.4

1.5 Anten truyén séng dong huéng (Isotropic Radiator):

e Vit lan truyén song déng hudng: vat 1y tuang lan truyén séng vo tuyén theo moi huong la
nhu nhau.

e dBi la don vi do su khéc biét giita muc nang lugng tai mot diém trong khong gian song ning
lwong do anten thuc tao ra va do anten truyén song dong hudng tao ra.

1.6 Phén cuc

(Hinh 7.5)
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Hinh 7.5

e Anten dat nim doc: Phan cyuc doc. Anten dit nam ngang: Phan cuc ngang

e Khi 2 anten khéng cung phan cuc (AP thuong phan cuc doc va USB thudng phan cuc ngang )

thi hiéu qua thu phét s€ giam di.

e Trong nha, do hién tuong phan xa nén anh huong khong dang ké, nhung ddi vai AP ngoai troi

thi anh hudng rd nét.

e Khi 2 anten dit trong ciing 1 tda nha (tng trén va tang dudi) thi can phai dat vi tri phan cuc

ngang dé thu phét hiéu qua nhat.

1.7 Su phan b anten (Antenna Diversity):

e Mot AP voi phan thu tin hiéu duoc két ndi dén 2 anten cach nhau trong pham vi 5 inch (2,4

GHz) hoac trong pham vi 2 inch (5GHz).

e Madi anten s& thu céc tin hiéu khac nhau cua cung thiét bi phét ( do tin hiéu lan truyén theo

nhiéu duong khac nhau) va chon ra tin hiéu nao tét nhat dé xir Iy.

e Viéc nay duoc thuc hién trén co so tirng khung dit liéu truyén dan (Frame).

2. Céc kiéu anten

2.1 Anten dang huéng

e Anten déng huéng lan truyen nang luong séng 360 do xung quanh anten va chu yéu vé bén

phai va bén trai cua anten, rat it nang lugng lan truyen Ién phia trén va xubng phia dudi.

e Anten dang huéng thuong ding trong nha va cé thé pha séng tang trén va dudi, tuy nhién ciing

rat han ché.

e Anten ding huéng ciing duoc ding ngoai troi véi do ting cuong I6n hon, 12dBi hoic 15 dBi.

Cén luu y, d6 ting cudng cang 16n thi nang lugng song vo tuyén lan truyén cang xa theo phuong

ngang so Vai anten nhung cang it theo phuong doc so vai anten.

2.2 Anten ban déng hudng

e Anten ban dang hudng tap trung phan 16n ning luong theo mét huéng nhét dinh.

e CO 2 loai pho bién la anten phang va anten yagi véi nang lugng tap trung trong géc mat phang

ngang < 180 d6 va < 90 d¢ tuong tng.

e Gian d6 Elevation va Azimuth caa anten Yagi 1a nhu nhau.

e Sirdung anten phing va anten yagi mot cach hiéu qua s& han ché viéc sir dung nhiéu anten

dang hudng. Mot anten phang dat sat tuong dung thay cho 2 anten dang hudng.

e Luu y: Khi ding anten phang hozc anten yagi tai AP thi khong nhat thiét dung anten phang

hozc yagi tai méy client vi khi nang cao kha ning tap trung phat song dén mot hudng thi ciing

nang cao kha nang thu song tir hudng do.

2.3 Anten dinh hudng tap trung

e Tap trung toan bo ning lwong theo mot hudng nhét dinh, vai tén goi 14 anten ludi (dung noi

nhiéu gi6) hay anten parabol (ding noi it gio).

e Thuong ding trong md hinh diém — diém hodc mé hinh diém — da diém trong khoang cach téi

da 50 Km.

2.4 Sectorized antenna:

e Day la anten c6 d6 ting cudng rat cao thuong ding chung vai anten sector khac dé phu séng
dang huéng trong nha kho hoic cac lang dai hoc, khu du lich, ..
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