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Project Title : Planning and Implementation of WiMAX
Communication System
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Abstract

This cooperative education project presents work experience related to the
planning and implementation of WIMAX communication system. The project was in
Electronic Warfare Operations Battalion, Bangkok from August 19, 2024, to December
6, 2024. The planning and implementation of WIMAX communication system
consisted of preparing the -equipment, planning, process of working and the
inspection according. The knowledge of the assiened work was well transferred from
experts from the third Electronic Warfare Operations company, Electronic Warfare
Operations Battalion, Bangkok. This project provided knowledee and the ability to
solve problems systematically, which enabled the planning and implementation of
WIMAX communication system to proceed smoothly.

Keywords : WIMAX, communication system, equipment
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= i B -4 ﬂ] a [ . . ar i ar
Aowedafiaiedunwiotaldlunisdsioya (Transmission) waneshlunfentu o

wiadudszianivgy 16 3 Ysenw

- Frequency — Division Multiplexing (FDM)

- Time - Division Multiplexing (TDM}

- Wave - Division Multiplexing (WDM)

waMaN1s Multiplexing ﬁqgﬂ‘ﬁ 2.11

n inputs

L

1 link, 11 channels

gﬂ‘?i 2.10 n13 Multiplexing

2.12 Pulse Code Modulation

T

n outputs

wann15ves Pulse Code Modulation flon1suiasdygnnd Analog 1udgeanuDigital

Tagmadia PCM vinlel 3 Tumeu 138970 Sampling, Quantization WaznsisRaLazaanIia

(Encoding and Decoding) Ltaﬂqﬁagﬂﬁ 2.12

Quantized signal

PCM encoder

i,

-

Analog signal

- Sampling > Quantizing

Encoding

T

PAM signal

gﬂﬁ 2.11 Pulse Code Modulation

11 5 1u0
Digital data
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2.12.1 n5dusiegn (Sampling)

sampling A8 Nsiaruisrasdyanaluaiuiaifiviim dasauslunis

'Y @ W ] . I 1 a ' '
Tovuwmaasdygudanin 13en Sampling Rate Tunaefitisvnassriunadinariionin
Sampling Period 19U dgygiadlnsdwyiniluazinauavasdygin 8,000 Sample fadund
#ufa 19 Sampling Rate 8 kHz 34il Sampling Period 1/8,000 (125 lulasiund)
2.12.2 mMIwiaiu Quantization)

N & ot 1 = . ' 1 w

fla dumaunisiisuawinvesdyainiign Sampling swsiaseAtlvinansidu
dLaramsAugnuialy (Quantized Value) Fyanailvsdwinnunnsgiu COTT aguus
sefuvunvesdaygradiidu 256 sedu vuiuWad PAM fenuns Sampling wud Siiedn

Juwiln Analog ag Iasariiueuuagafivudouulantiugeg nsdnsedufiensesuiunisiay

\Waguuonuagnves PAM dtuliluediiauiiasa (Wuu Discrete) uwamsiaguil 2.13
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-

Sumedis
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e M=%

1-2

TedunanaInt o
O = W L & v oo N

d @t o
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2.12.3 mMsinsRaLaznonIia (Encoding and Decoding)
Encoding A8 Tunaun1sis1sar1vedugInl Quantized Value T
Hnyay1eu Digital Fumey Quantization Wag Encoding sinagnsgvimmionqfulasldgunsnid
138171 Encoder ijuﬁmﬂaaé’i’tycmmmu%gumauﬁanﬁ'm Foynrnufilusdn Quantized Value

ot

W 256 spduvzdeadsvadudygu Digital iflduu 8 Tn

Decading Ag dumaunisnantiadyyiuiisvaniuas Wwoaddnyyiu

sample fudulndlusmurauniaeiu

sedumsmen lnd S ww o Lo o luwid
UUUSTINM KULIGE KUYRNN AT

0 000 000 011

1 001 001 010

9 010 011 001

3 011 010 000

4 100 1100 100

5 101 11 101

6 110 101 110

? 11 100 1

B15199 2.2 sEaunisaauled

2.12.4 Regenerative Repeater

dryrynd Digital Migndveenlussgnanvou (Attenuated) kagiinA1uiNey

(Distortion) Tuseviwnsds waze1adl Noise wnsaudin dnfuluvtgevasaeiu -

-] wr 1 =

1 al 12 ol & ES’ & I
a4 dn wesdnsnseilndgaundudanimdu asnsevirdvilasnnsld

RS 4

[T S

e P Y ' o 0 (o ¢ o a '
QUnifut‘tl’ﬂ,ﬂWﬁmatyfg’imﬁswmuauwmu - &d mqﬂﬂimu%mmiwamazaawaa
ot ) @ -5 - d F 2 lﬁlq :Hlﬂ a
sulmi Tngandfunainmansisiadifundninidunnvessaunsal gunsainiinvinaw

wuuiliienin “Regenerative Repeater”
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2.13 gunsalieiadng

cal o o o =) = as ar W o | o @
gunsainanldlunsevieyiminidanisiiesiun1ssu - dveyaluasete wseld

dvsumudygrauielinisiu-dateyalan uavdsluszeilnauindu wislddmiurene

ar
128

iwsengltivunivgiu gunselinsetnefinuiiulaenaly wiu HUB, Switch Router

sUN 2.13 gunsalimselng

2.13.1 §u (Hub)

]
o

U (Hub) Ae gunsalild¥eniussninnguuedaeuinimes HUB dviifuds

w Y e ¢ b ot @ o I = el
wsudayannusuilasuannesalanesenis wedludmn q weinfivae aoufiunesi

WouseliniuguazuysiuusIsuiosns1teyave AT eYIY

JU 2.14 Hub
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2.13.2 a@nd (Switch)

= - (=) - olg o LY o 1
a3t (Switch) w30 U3AY (Bridge) 1ugunsaiilddmiudsuse LAN das
wiednaddeduleesrdoadu LAN aiadiendu sasildlusinrealunisfudsdeys

witauiy wiu Telunnsiensa Ethernet LAN YisaaaaSatnednaianu

suil 2:15 Switch

2.13.3 U3ed (Bridge)

Wugunsalidadseildidushnardlunsiesafuszviradaisadosuuu wau
2 o w = A e iae ey o = o & e
2 din3faliaunsafinneduld vieldlunisversdgaramaiuludnuudludadse

weniuld Tegagvihnulusydudingsa OSI awes 2 lnusestayaniudeiu 1Uu Packet

a
r 1 @

L a ; Y I e s ] =5 =
Wiy Teglidesaulalsinpeadoansiits litaadu P wie IPX vieluslarealng vse
fifie liidnezilu Packet evlsdtoanunliesevie Bridge a¥gianiz Address Uatevneudatn

L = o @ e b, Y T )
wuinduasesnegauaznniunagareliingy

5UT 2.16 Bridge



2.13.4 uwdniuanaus {Wireless Access Point)

gl o oo w = w @ o
gunsalivimtinfedteadsiu Switching HUB gasseuuiasagauni lny

Access Point Yiwiifiiudsdeyanisndunuiiiu Wireless Card Fadinsauunioswely
lpgagaunsadsdeyasyf 54 Mbps awnsodeusalaliiiu 34 wns ndouvasnisly

5

& oE MY & ar = ¢ o &% ae o ol
Lumn'iﬂlia']Elﬂﬂlaﬁﬂﬂﬂ?'lllﬂaﬂﬂﬂﬂ LWiqgﬂqﬁJQUﬂﬁmla‘l]@uﬂ@Lumnﬁﬁlal,ﬁgaq‘luiﬂuﬂa’liﬂiﬂ

WabasSatne
Cable/
DSL Wireless
Modem
Access
Router

avae
e,

y

= Point

= | e

= —

Squeezebox  NAS Laptop  Squeezebox

‘gﬂﬁ 2.17 Wireless Access Point

17



18

2.14 #Hananslunsieanstoua
nmsdearsnnuiadesordedonanslunisdwiudeyafiedidayaluds yavuny
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2.14.1 @enanawuulyany

2
o =]

aerUninden (Twisted Pair Cable) angtdnygiauuuiludazgaieiidueany

=

vosunsazgniudndunden Lﬁaaﬂm'ﬁ'ﬁ‘uﬂ’m‘uadﬂgmmmﬁﬂlﬂﬂ’lﬁﬂﬂﬁjﬁ’lﬂ‘ﬂ'ﬂmﬁmmﬂu
aeifeatu vieanaieuen Mbiannsodweyadsnanniaas aegdandeianunsoldd
Toyadwaunnidussegmslnaldvarealawns Wesninsailiuwenn 19dadoyalda
i Sesemsinds Sslenldnuedreniens 8 2 wile fo

- anealandeanuuliitesiudyains (Unshielded Twisted Pair :UTP)

- aeaUandeawuutasiudyamusuniu (Shielded Twisted Pair: STP)

P 7 = ,.._,.__ _. s
\vx___ —

S

sUfi 2.19 ang UTP
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SUl 2.20 @y STP

. s y =t as ] [y
aelananiBua (Coaxial Cable) Wudinannisanlasifidnwuzudionsu

g P I o P o a & - | v
awianinmsidauiveg duinnunnliiasldlussuueiotamnsiualdlunsdatoys

= g &

syevflnasewirsguanelnsdwivionsdetoyadyaoindied FeanolanenSoaitiasialus

I3 1 2/

dag 2 wiin fa 50 lavin sm’{,%waummumwaa uwaz vl 75 Tovin Fefazlddeday 15
el Analog @1elalenidea ﬁamuﬁ'mﬁ o 0aiuN155UNINVEIAE uF ey 0
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wimdnlnilh waziiedestudyyiusuniudug Faidudrunidanviniiansuuuildens

[
=N

audfidygalvihaansodeiulandneds 500 MHz Swanansodidayaiiednsveansds

2
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U

sUfl 2.21 @8 Coaxial

anglvliuaiesndn (Fiber - Optic Cable) Usznaudienguuasduleviainum
wanaainfidvuadnUsssnanduny wiaziduazfiununans (Core) ignvieviudeianle

B e = - :4" =4 ' @ e 3 - | gj & o s
WNIONYUANUIYILTENTIT aaaRs (Cladding) LLﬁ%’ﬁv‘j‘iJElﬂ%uﬂ'&ﬂﬂuquLW@{j'ENﬂUﬂ'ﬁﬂ'i%ﬁLmﬂ

LAYANTYIA

SUT 2.22 @ Fiber Optic
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2.14.2 @enarsuuuliany
asdegrswuuliarsonduad uusimdnidvhdufonarnhdygiu Jeedu
' o = o < o =t = | 1 o | a

wimdnifigansohanlglunisdeasteyalivaesiin wusmugasaudiuanseiu
nsdeanswuulianedidieildunniy iewndianuadasiguayaganaune Sndeuldiu
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doansuuuil wiu Bunsuia (Infrared : IR) Wlasian (Microwave) AdWINg (Radio wave)
wazariiesdoans (Communications Satellite )

bl

a < X g v 1Y) o

U159 (Infrared : IR) aanmaﬂﬁzmwum’lmﬂumﬁﬁamwazgaw‘lmumﬂm
4NE5EMINAT danasAsudygin Wy nsddygiainilunneulnsaluduniasdu
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g‘dﬁ 2.25 Infrared
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Tulasian (Microwave) WudananlumsFeatsiidainuiage Tddmiunis

=

Wouneszevinalaonisdeduaanduuivmdniviluluanma wioufudeyasdoanisds
¥ A o o o w < @ = o =
wagdoiandnvhmihddwariudors wasilondygralulasiva sifumadueiuly
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doyalussee uavdiloysrofuszwiteanil qundrasdeaniivanene uazusavaniiae

Ee

soglufige wiu anevh fings wiezanen Wudu Wendndganisudiavanluwuanis
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o

Lhﬁtg;gmh?nmﬂ .

gﬂﬁ 2.26 Microwave

Cell tower A Cell tower B
Microwave link
{100 Mbit/s)

T i ——E———

"~ Carrier core O\
\_ network J

Fiber aptics
(10-100 Chit/s) g

‘gﬂﬁ 2.27 Microwave
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2.15 asdsEIsHILAT B

ffieneves Satellite Ao nsuringualaasseuingilivwnlvgnd namnfenisudse
a AfL o & < | = L] < < &
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a1 Amenudunanisaled1alnade
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- 1 uLATTEAUNAIE (Medium Earth Orbit) 987 T888AINIA A
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- anufisudnen (Geosynchronous Orbit) egasanniulandszunay 35,786

L

nu. Jidunelassagluwundugudgny (Equatorial Orbit) aafisuazuyusavlanaie
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U
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2.15.2 Usziavainnaiisuniunislsnu

anunsautseanitu 5 Uszim laur

- andleudeans (Communication Satellite) T¥sasfuntsdeansinaldniy
audgn lulasi dlngifunaiouiioglurdleasuuuyszdnil (Geosynchronous
Earth Orbit : GEO) wallegthuiFudinnsldanuitealunlagssedus (Low Earth Orbit : LEO)
wildiilons Feansudidusunsdeddaaiionsaumn

- anadtsdsamineinsuazdaYunud (Earth Observation Satellite) iy
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2.18 WiMAX
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o o ar o Dy v o a & o & A w . P A
wuudlSaefifmuduisliuinisdumesidaniuiigedunuiniie lnsianeluniun
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Inloansy
- figunsalfiniumaInsINNSIASEYNY (WU Authentication Server, DHCP, DNS
2. Access Service Network (ASN)
Usgnaume:
- Base Station (BS)
= QANTEAFQY 0 WIMAX
-] L 23 GJ :ﬁ 1 ar 5 3 dj =
= shuhAdeusiafugldnsinueiuing
- ASN Gateway
« JanrsmsiuddoyaTewinsaniiigiuiulassitevdn
a t GJ -y ot
INWUIMIAIUALAMNIWUINTT (QOS) wazrnulasnny
3. Subscriber Station (S5} %38 Mobile Station (MS)
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- daysanduvedideviowiathendn — daln Gateway — TUE Base
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- o A4 e Y o N
wiFi Wuweluladnisdaansivihauluszosnaidu Tunmes WiMax 1Jumalulat

msfeasiivhauldlnandt Tagluguseludazdudounnsitasening WiMAX uey WiFi degy

71 2.34

Feature WiFi WIiMAX

Standard 802.11a/b/g/n 802.16d/e

Data rate (MAX) 300 Mbps 70Mbps

Transmission distance (MAX) | 300m S0Km

Operating Frequency 2.4 GHz and 5GHz | 2-11 GHz

Channel Bandwidth 20 to 25MHz Ranging from 1.25 to 20

MHz

Encryption RC4 and Advanced | Triple Data Encryption
Encryption Algorithm (3 DES) and
Standard (AES) Advanced Encryption

Standards (AES)

M15199 2.3 YerUSsufisues WIMAX iag WIF]
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