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ABSTRACT

To study and develop voice communication via wireless broadband network (Voice over
Wireless Lan). It does necessary to learn Mechanism and perimeters in MAC Layer which had
mainly assigned to control communication package layer. In this article had shown several
perimeters test in MAC layer for describing performance behaviour of voice over WLAN network.
The result had been compared behavior of voices by using different methods such as the IEEE
802.11b standard, 802.11g Hybrid Mode and Normal Mode, To enhance efficiency and increase
voice quality by IEEE 802.11e standard and the frame data control method. The test would use
Network simulation 2 program to assume network situation. According to open source program is
suited for package transferring behaviour and conducting traffic via Wireless LAN network tests.
There are rules to measure voice quality as followed average voice delay, average throughput and

average voice packet loss.
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Q 1 P 1 o 4 1 =~ o = r { w
MIMOU 2 egNuenANiY. Feudiuusnesilunmsdiasansazideada i
2 o a o 3 5 £ a a [ 9
Protocol 93T uAD41% System programming language wafilsza@ninmlumsianisdeya

= 1 | 2 =
Hrirsvesvuadeyaiilu byte , packet header Haa319 aleorithm Neusatlszulana

e  Sh.

doyanivmalngld Feauluduiveniu uaglianudidyluFewed un-time speed

U

1 ¥
duluFewed um-around time (UM bug re-run recompile) 11 1xiinudidgyosndi

drualudiud 2 dulngesdiuFoweintsiiIsefenfy network Faazdosafontu
WIN Parameters 1138 N13111 Configuration :Bi‘i iteration time (change the model and re-run) f?u
fudsdin maznniufunfiud Ns2 9219 2 s Ao i+ ude oTCL (Object Tool
Command Language)lmlﬁcl%(luﬂﬁﬁdjElu Simulation script , Configuration LA setup

- NATOUHAYD network parameter Taeviiniznlaeunlasanly object YD C++

& A Y
- InTzvravesmsiasuilad parameter 1ng1¥m3 trace tazianswamaniiieg
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2.6.3 ANNAINITAVS 115HnTH NS 2

- 31A0INNNUANANYDY protocol (TCP/UDP)
- Wired Routing protocols, Ad-Hoc Routing protocol

3m37 14 un159a packet titeiFeadh Queue 19U Drop Tail, RED, WFQ, DRR, LQD
Y
L‘ﬂuﬂu

[ J . . < o [
AMANEUEVDY Traffic 1¥U Poisson, Exponential, Pareto Audy dwms 1 Traffic Y04

9A1TudY Ao CBR 130 VBR

q

o { 4 1 @ a =] % '
UTun/asu NS2 iWea$1e protocol nal viawaiu protocol tAn1#1ilu Version 1u]

MITANNADA 13 Throughput, Delay Jitter, Queue Monitoring, Drops at Queues

- Graphic visualization 1% NAM (Network Animator) 14N1591a949 visualize wired

waz e Ad-Hockey lun1531804 visualize wireless

2.6.4 ‘imazlaﬂﬂmm CBR Trace file Format

= . v 9 Pl g ' a a e o o
cbr trace file Lﬂuulﬂammﬁ;mﬂnvamqﬂﬁmmmmummmmi Simulate §115U

Traffic 111 ebr (Constant bit rate) |ng310a21B8AVBY Trace file UAANATDE 1969311 2.17

Elit ke From Trace Event | Packet | Packet |MAC Transmit Sender and
i * | node |GeneratedPacket ID|  Typt size Detial Recive address

r10.337063818 _3_ AGT -- 6098 cbr 180 [13a 3 0 800) — [0:2:3:0 32 3] [445] 1 0

r10.339491727 _0_ AGT_-- 7055 tcp 1560 [13a 0 b 800] ———~[11:0-0:10 32 0] [187 0] 1
s 10.339491727 _0_ AGT ~ 7056 ack 40 000 0] = m 1011032 0] [167 0] 0 0

D 10 340000000 U RTR IFQ 6391 cbr 180 1000 U] B — [U 0 1 032 B] [512]00
s 10.340000000 2 AGT — 7060 cbr 160 [000 0] —— [2:00:1320][517] 0 0

1Ng

i

gﬂ‘ﬁ: 2.17 190108AUDI Trace file
Uit 2.17 uarmes1eaziBunved Trace file Far1unsnesieuazion 1dade Ui
Event 719 Event type fidayansal lain
r W89 receive
s HUED send
d M98 drop
Time A0 502781 IAR Event
From node fia input node U84 link ﬁtﬁﬂ event

Trace Generated ﬁf) YAV Trace Gendered
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5. Event packet ID i® H1N810UY0Q Packet
A = o - = L) 2
6. Packet type 1D ¥UAUDY Packet ﬁ‘"lﬁ‘i‘ij‘ijﬂgmﬁalﬂ“lf Traffic 1Wuilszian cbr iay
=
Foyaaa dulszian fip
7. Packet size 1D YUIAVDY Packet
8. MAC Transmit detail 19 5180BuAYd Mac FaUsznovlUdae Sender Mac ID,
Transmit Mac ID, Packet type
9. Sender and Receive address 1/5¢ABUAY Sender and Receive address port H@A% next

hop address

2.6.5 MIANsVoyaINeIN Trace file
E
Ty NS simulator Wueunsasamionsieaviduavostoyaluudazmanisaiuu

Y= Y yg Yy 4 a ¢y 1 Y9y Y e ) ' v
Network lr],@“h‘\‘lﬁl'Il’ﬂﬁlﬁ’ﬁlﬁ]ﬂI"]'I‘i'Iflﬂgll'ﬂ‘i'lmfi"l.l?JJRJ‘EW‘]'IQ‘] Pji‘iﬁ]zﬁ@ﬁﬂ?ﬂﬁ trace Sumgamdm"la

Y o a o 9 ' 4 a Y ' L
lu file udnhinsTianeidansdoyasien wagaamazdinneitoyaniegmari Tnoms
— 1 ) o/ o 3 1 r w [ o
i Wluns@enTusunsudn 9 Tunssansdulid Sadaulngszsansdolna
! v ; & iy AP o o )
1199 Tng 190111 script 1lpsnInn eIt ssinu Taonisialaddaazdszuana 18 Ine
P 'y o o
1 hideaimsnen Tng
msdamsluadeyadie awk
=1 { ) @ o o pug 1 A
awk iflunwmannsavztiunlslunsdamsiu liddoyaladesidaieg ailu
& a SO &
awk @9 awk HRUEnTaaene 114
@ @ I~
- AANT13AY database 10N9)
= ’ﬁ"?N report
- aTnTouANgndssuedeya

- @519 index LAZUTAAADNAITUBITUA T

lémadoy algorithm Apufinedmatinhillszynd 19@en 119Uy msuaasilu
1 o o < 3

ueag column TulWd, msfnnamvinasiy, msnawants Wudu

a ' . Ao 1 = v o o

79819 awk seript " 1UImANRAsTUADAIAIT 4 910 19ld

BEGIN {FS =“\t"} {nl++} {s=s+$4} END

{print “average:” s/nl1}

= 3 9 °

Are819919duii%e T1a 7 Average.awk Fad1Aoem3111 code Fanann T 1Ly file i

o @ o (Y~
outns T 1FMdalumsiszurana file 731l awk —f Average.awk out.ns FIHATNERADNT

mandgluaeanin 4 ¥4 W8 outns
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as = d'.
M siszaana awk n3AIN awk oellu OTel script
exec awk $<function> <fileName>
1% exec awk SawkCode all.q
sl
NIUN awk ﬂg‘lu file
awk —f <program> <input-file>
195U awk —f advice

Ad —f Tiivonazaii Tusunsy awk 11910 114 source file

o 3
2.6.6 m3damslvadeyanis Perl
Perl 8911910 Practical Extraction and Report Language 4 Perl @11150919281015
] ¥ ]
Uszura wa lvadeyatlszinn ASCIT lu Unix famwiiignaaniedssliauvedaua

@ 1 & ¥ A 3/ N =
sEUUTUNeYU Taedoavoen1s 14 Perl Script Ao

- SwdemadeuTdsunsmanilFumansesdoyannlignen
- awsn 1@ lunaien os Taoi lidasiinisnlaouinlas code
- MISQUALAZNITASITABY Bug 11 Perl script s lgae

- Pert luiiaufuing

o %

' 4 1 o a o
Falu NS simulator d113aNvzAhfiodves Perl Script wsslumsimsgvdoya

=l

9 L

Hoglu trace file A199 tofiay dhmai ldanmsinsied I lumsadnavsela 14

L3

Tumsasnaeunugndsavasdeyai 19910n15¥1911409 ns simulator A3fa0d1900 T1/1]
Nazuananati1 Perl Seript 11338 lumsdanisilseudnnadoyanogly trace file aiands
e [ 1
fazAamal  throughput VBIMsAAADNY TCP  ¥eaa 1sunsuaziinmsmaunaeund
2o oy g uLb T T

throughput mgiuﬁmqmmm 1@5uan parameter L3801 “granularity” ¥ input NIUUI
g = oA A @ U ;dl d'BJ !
UUN 3 A1 ADYDUD trace file (Tuﬂaamauﬂa out.tr), node NABINITATIVADUA throughput
1 granularity

@ A g o o 1 Y Y qugUe &
gNABEaIBABINITNATEUMTINIUYDS IaA10e190 AU 1 19

perl throughput.pl <trace file> <required node> <granlarity> > Resultfile
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=h.

UM

FENsnaaeungAnIINlszansMwve iAo

WLAN #iaue

a 3 9 1 == d’l' ad A 3/ o = .
TuunidmuumindnanduionwaznguiinedesiumaTulad Voice over 1P

3
Lﬂ?‘ﬁ]iﬂﬂ Wireless Lan LY mﬂ%'mﬂﬂmﬂsn Network Simulation 2 Lﬁ’e‘]&i?lju a5y luun

o
=) 1

1 3 leznannIsmInadoungAnIsulszaninmveudesuunTons Wireless Lan &4

.

wimshassdeyaifewazdeyamdrlugiuuumsuveyalauunionis Wireless Lan
v &y - ] . v Y o Y
ASNVUAIWMTIAWOYU  Wireless  Scenario. A1801¥1  TCL/CK. udiimsilseunananie
y : ¢ g = % ..
Telsungu Network Simulation 2 FuiluT151n51 Open source MumzaudmTuMs lima
a ] w =] =} o !
doungAnIsuvesmsvuaslusEAuuinnatarns e s ilauus suuniovisld

1 1 o 2 ! =2 w 1 P A N o ! ;
pguNud lasaziunanneanyae Iaswsheonuunuiie Wlunmsnagousegae Tl

S, ham: ratelQ.nam

| Bl Views malysis [ wtetoawn ]|
Wl a| ml»in I[ u.mmn[l.s.‘ﬂ’_!f-!_‘:’!}’;_.‘-

P W NNV LN Rl i B
| ) ]

Eh £ 7d®e,

1| NG Glgbine 9]l 1 . |

S
o}

[m_ﬂm‘imiﬂlm_l"’ﬂE\UMMEHH\MMhﬁlhﬂ\ui\!lllﬂlilﬂﬂlllllﬂlﬂhﬂhl}mwml@ﬁ_\ e - !

|

514t 3.1 fnwaizindeve Voice over WLAN $1a04ii1#luminasou
1131t 3.1 10§ Animation uaasdnumzinet 1Y Voice over WLAN fiiaosiumn
sznoude aanilgnineiisudwiafindoyaifos uas ardrsuim Tnuagudnaeiinfen
tifou Access Point dmSumsnagenazimssaosdatumasi ninansAufaeaiaiia
(Congestionﬂﬂﬂﬂﬁ‘ﬂ}uﬁﬂﬂaﬂ'lﬂflﬂ’c'mHﬂlm:ﬁﬁﬁ‘ﬁ‘!ﬂﬁtﬁilﬁmﬁguﬁd%mglm’a’ﬂ{llmzm@gﬁﬁ‘i’{l
g 2-30 Triun Taanainsfiasanazguindundomsaind magawisveauiiaifa tagng

b 3
wa Taeaaldtvenantiuseulunisnadey
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3.1 Yumsuluminaaau

|
fvuanuauiAveudeas Anuanuantiaved NAABUNIS A8 i
1
v dqw a 4 g i |
M AlgaslunTevie ona19lu%u Physical MAC Layer ‘
vy v )
=t g
WU Tel Script
File. Nam( Animation)
Y
Run Tel Script U1 NS-2
> File.Tr (Tracefile) > Plot UY Mathlab

A
1
1
1

AN Average Latency,

Packetloss, Throughput A1 Perl

Script

, 4
JUN 32 SivdunaunisnaaeiinIsuls Voice over WLAN (@iiaunds NS-2

H 3 '
1ngi 3.2 uansdnuduneulumsnanounTevie Voice over WLAN Tasisuy
o o = a9 = 9 9 A a1 A ' 1
NAMIAMUARUANYNZVBIINAIRTDYMTeazdayama N I lwnTedeaen1n
EY 1 ¥V
Wuazihmseenuuuanyazdonaieludy Physical layer (azimsnaaaumsiimes u
¥ ¥ ¥y ¥
U MAC layer lagmismnuaguauanaludu Physical layer taz MAC uagldnimn
TCL/TK lumsi@ou TCL Seript 1o l¥lunmsszutanadielilsunsy Network Simulation
4 o ra ' b o =
2 Fawaannninmsdsznanaudadiy 2 dwlWdusnfedd nam FuilulWanldlums
A 4 e w i o $ o {
uaavetwsy dmdulvad 2 Juld o uio Trace file Fuilu'lWshussadoyamanizel
1 :;‘ VA o . g =] o i o .
ANAUAETUAINMS Simulate 1a8 Trace file fiogldiilulWadoyaiioning Compile Aaw
. A -jev A 1 = = 4 1 a <
Perl Script fVeUTUNUNDMIANRALVDINITARS (Latency.pl) ANRAIATAYHIBVDILAA
] oA : < v
1AA (Packetloss.pl) LAz AURAENTHAUDITOMFBY (Throughput.pl) vz Idiilunanunie
1 a ' S g o 1 4 @ = ¥
Tugrazmamvueslvua aeviminfsgimasmdsianuanindendeTlsunsy Matlab
' S S o w 4 g ]
Tagae llflazisunaniimssimuagudnyugvestoyauiafatdoyadoaasdoyanidii

14 1lumsnaaou
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5 o & & v = ) .
3.2 manvuaanyazuiamnadeyaduwaznaanlialudy Physical Layer

o o v =1 g 9 =)
3.2.1 mifmuandnyazvesteyaminfindeyaide

o w £ a o Y 4 g < g

dwiulumsnaaoviidenlduasgrumsdrisiauuy 6. 7nguihunasgundy
T a = d! = S 2 aw A w A as
gruanuidsayadaion1Flunms Simulate Tuauisefifoaty vorr  TasFeaisuuuds
aoaluszdy 64 Kbps uuuluiludadeya dedarudoyald 160 Tuds1u Header Aanans

Twazvsasudoyaidesnegii 3.3

IP Header UDP Header | R1P Header Voice Payload

20 bytes 8 bytes 12 bytes 120 bytes

51 3.3 @odradinifinue H.323 (G.711)

g3 uaaadedudinfafioy 14 lunsswoaiiudeyadounsudeya 160
Tuviiniailudauuos Voice Payload U11A 120 bytes 371130 RTP Header 12 bytes, UDP
Header 8 bytes 1A% IP Header 20 Bytes Tﬂﬂﬁiﬂi{%ﬂﬁﬂﬁﬂm‘jﬁ’lﬁuﬂﬂmﬁllﬁmu%u
Physical Layer
322 msfmuan@uiindonarshidu Physical Layer

TuTasunss Network | Simulation 2 SnaisTuiaamsunsnszatod e uduy
Physical Layer Flumsmanouiiag 1 Tuma Two Ray Ground Model  daildnymzszes

& - 2 o Yo P a aiu
domsnitlunuyinanlugaund awnsouansliealaneaunsn 3.1 aail

(3.1
p () DOGHH
g d'L
. Pr=tdefifuld
. G=8nT1vENeVIEIUBINIAAT 09T
. Gr=6AT10818989@ 100 1NMAAT D4
¢ h=ANNANBITIDINIAAT B A
+ hr=ANUgEYeIEEINIAAT A5
«  d=JYYLNNIN AP

- L=msgadeluszuy
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3.2.3 msfmuenaanidvesensaiiilinaaeunazmsfmuinmvauivn Rx_Threshold

4 4
m3ismuan1ns ey 1¥lun1sdraealudyu Physical Layer lunisnageuiiazde

AMANLIRAINIATEIL TEEE 802.11b dmfugilnsainldagsmuaguauiidaiy Orinoco

11b Card #90115197 3.1

BPSK QPSK CCKS.5 CCKI11
Receiver Sensitivity -94dBm -91dBm -87dBm -82dBm
Range-Open(m) 550 400 270 160
Range-SemiOpen(m) | 113 90 70 50
Range-Closed(m) 50 40 35 25
Transmit Power 15dBm=0.031622777Watt
Frequency 2472GHz

M99 3.1 A Default 484 Orinoco 11b Card

910915190 3.1 Tumsnadeuiiszeanuuylisze Communication Range vauAay

P 1w & o . a [ {
TrualszegmIi 50 WA ¥ AN 19211 Semi-Open Aaudad 1as g 3.4

] Y [}
31" 3.4 vaasanyuz Twaalusu Physical #l4lun1sdians

Rx_threshold (50m, 11Mbps)

CSRx_thresh

{ ° 3 v ' e .
nngd# 34 azihimsimuald Inuann Inuaegluszey Communication Range

> = o =t - . ° ' o
nanwa TagiiTvuagudnatanlFeuailon Access Point (A) Tegfmuauaaz Tvuandiaed

WM enuaa 15dBm (0.0316227 Watt) taz 199108 1un18 2.472 GHz

o, o ny; 1 13 e w ] F i &
mmmumauwa"[ﬂﬁﬂmimummmmawmﬁizaz Communication Range 1379

f1 Receive Threshold (Rx_threshold) J#RAMMIAY 50 m 171 azenusadiuin ldanaiu

vosldsung n‘ﬁmflu -/ns-allinone-2.28/ns-2.28/indep-utils/Propagation Fahoai1ns Compile
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Threshold.cc fow #a8A1H g++ threshold.cc — threshold 595U $./threshold tioduiaSa
Tdsunsufwandnvaisianualudu Physical layer 1aiA
SYSNOPSIS : threshold —m (propagation - model) [other-option] distance
dnsazfdlunsiun
(propagation - model) : Freespace, TwoRayGround or Shadowing
//AnYNE Propagation Model ‘ﬁflcl,‘}”iJ 1hon
[other-option]: Set parameters Other than default values
/ WniiwesauaRagiimanuaaslyl

Common parameter

-Pt(Transmit-Power)

-Fr{frequency)

-Gt(transmit-antenna-gain)

-Gr(receive-antenna-gain)

-L(system-loss)

o'l o =2 ﬂ 1 a = =

TUTY two-ray ground Model HwislmosniindayFadudiuiiu@un
Freespace model 111fAfBAMMgIve sesnniaiadaiaz o laun
-ht(transmit-Antenna-height)
-hr(receive-antenna-height)

ynduaeufinarinlutiedu Tneve ldezidns3anism Rx_threshold tite 141y

3 '
MIAHUAAINITIIADS 11 TCL Seript Tumsnamouiidaaalugili 3.5

vl 3.5 udiiszer Communication Range WAL 50 wasaz’ldan

Rx_threshold 11191 1.1797¢-09 Watt §115uA1W13130003 01 181A A1 Carrier Sense Power
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Threshold (CS_Threshold), Capture Threshold (CP_Threshold) t1a2 Systemloss Factor 92 14@1

' Y
AuA15199 3.2 15uA1 Physical Default ¥4 T1l5un51 NS-2 ¢ai]

Standard NS-2 default| 802.11b | 802.11b | 802.11g | 802.11g¢
freq_? 914e+6 2.472e+9| 2.472e49 | 2.472e+9 | 2.472e+9
dataRate_* | 2e+6 iie+6 le+6 54e+6 6e+6
basicRate_ * 1e+6 le+l le+l Ge+l Be+l
CSThresh_ ? 1.559e-11 5.012e-12 | 5.012e-12 | 5.012e-12 | 5.012e-12
RXThresh_* | 3.652e-10 1.585e-9 | 3.162e-10 | 6.310e-8 | 1e-9
CPThresh_ 2 10 10 10 10 10

L_* 1.0 1.0 1.0 1.6 1.0

@1519% 3.2 A1 Physical Default Y04 1151tA53 NS-2

INMITNA 3.2 uernaa Physical Default Yo 115unsy Ns-2 Falunisnaaovoz 14

AANINTTIN 802.11b A datarate 11 Mbps Tngngfi1uaa1 CS Threshold 19151 5.012¢-

12 Watt , CP_Threshold 1111} 10 dBi ta% Systemloss Factor 111170 1 vz 1#iludoyalu

U

o

9 Fd ¥
MM UARUAUIA lUFY Physical Layer #1150 3@y TCL Script Tuauiiuaas ldasi

Antenna/OmniAntenna set Gt 1
//ARUTEDIMARITNY 1 dBi
Antenna/OmniAntenna set Gr_ 1

// PUEEDIMATUINIAY | dBi

Phy/Wireless set L. 1.0

// MuA Systemloss Factor luseu1imng 1
Phy/Wireless set freq 2.472¢9

i fmuannudi S lunsdadify. 2.472 GHz
Phy/Wireless set bandwidth 11Mb

// FMUALUUING (V1AL 11 Mbit
Phy/Wireless set Pt_0.036122777
/AMUAMIAIIUTUNIAY 0.03162277 Watt
Phy/Wireless set CPThresh_ 10.0

// 1M U@ A1 Capture Threshold (11111 10 dBm

Phy/Wireless set CSThresh 5.011872e-12

// 1M UANT Carrier Sense Power Threshold #1111 5.011872¢-12

Phy/Wireless set RXThresh 1.17974¢-09

/I B uan Receive Threshold A las i iawanalugld 7
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Mac/802_11 set dataRate 11Mb
/fmuasaasIaadoya MY 11 Mbit/s
Mac/802_11 set basicRate 1Mb

sfmuamdnsndimsunsniugumsy

3.3 MIna@aUWINiMes1uiu MAC Layer

& o e a @ 1oy Yo o ¥
#u Mac layer ifhuaweiisuinsoulunmisniugumsiuddoyaliduiouazgndos

1 9 3 o ' 1 é @ d‘
Tag nanlumsdarlsudeya 1 wlsuiuezilsznenldesranainiea Fuaasiegili 3.6

immediale aocess vl on medium
i% e For mars han DIRS e a4l
l¢—FiF: —liTE—
p 4 s_.' - gl / N\ notians
bievmedum ﬁ'l Vi s o ol O |
e 1l KL = e —
—  la-ziol lime—
el shotan deoement Ladof as
b bk a— P g camedmia ik

11 3.6 wisrlimeiaaludu MAC Layer

] A ' & & v '
mﬂgﬂﬁ 3.6 LLﬂﬂ»&WWimmﬂfmmcluwu MAC Layer cmﬁluﬂwwnmmmiﬂﬂ

~ T o o = o =
o lFlumsdudsuduialu 1 wlsudoyaauninnoayiden ldaeaunsi 3.2

T Frame = T _Difs + T Backoff + T Data + T Sifs + T Ack (3.2)
Tagi - T_Difs/T_Aifs fle snanatneunatiqudoya 44 lusnasgiu 802.11e 9z 14

]
o

aitla TAifs uny Tagi TAifs > = TDifs

A '

-T Backoff  fio ¥aarlFlumsduite1dio

A 1 1 -
- T Data Ao YA lumsduiaiadoya
-T_Sifs 9 ¥19a1nouUMTaUNTY Ack
-T Ack An FraImasN Ack

1 =t b o 1 ~
Tagaaanarnisiauledio T Backoff, T DIFs/T_AIFS, T Data #iilusfianatiis
T 1 13
wasalSunldowienrugungdnssumsfudaudiafiald Taemnnidmesludy MAc

{ o ons ar 1 o 1 [ ¥ n a4l . .
Layer NHA1uauAusAvganaifna ldunasianaieaud114de (Contention Window :
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CW) Backoff Slottime %1413a1n0uid 19d0 (Attribution Inter-frame Space : AIFS) LiazuU1A

. o < ! Y a1
Y04 Payload size Laz 89 71A1MG lumsasdaya (Data rate) YoedayanAiaasa

331 ¥2ammsudadil#de (Contention Window) (122 Backoff Slottime
Fanamautasi e (Contention Window) ushanmfutauiugeiamie
(Slottime) iiia 1019111 BSS 130 IBSS aunsoussdurito 19ant lumsdhldreadyyn
T maduilumusuiufusznizg CWmin 1 CWmax Tagmgranaimsudadi14de
(Contention Window) HagaL1AUD4 Backoff Slottime 9xin1uduiiusiunalunis Backoft

1 3
(T_Backoff) A4arun13 3.3 assio 11/il

T _backoff = CWmin/2*Slottime [us] (3.3)

&4 ! P

Taeil T backoff fla 3aa1 1 lumsguioldidrde (us)

R
= 1 )M w

CWmin 70 51930 mdud1 14dedudign (Slot)

A

Slottime A9 YUIAVDISlot (us)

nauMIT 3.3 agiuninnaildlumsduie ldhdense T Backoft a¢il
anuduiusuULLsAURIA IR ABv0 IS UEut 1978 (Contention Window: CW)
o =2

1 e
HaguuInuol  Backoff Slottime Gﬁﬂuﬂ’]'i'ﬂﬂﬁﬂﬁﬁ"l]%ﬂTﬂ'liﬁﬂH'lNﬂﬂ'i%ﬁ“]ﬂ‘lﬂlﬂ\iﬂ?ﬁ’gxﬂ’m'l

maudadl¥aedotlszdnt nmue deyaifusuunioviiandagilii 3.7

C¥miin CWmax
—— DIF§=50Us—— 0 31 Slots 1023 Slots
SIFS
10us |2 Slots=40us)” FRy Volce r 2
1 —DIE s | AP
10us |2 Slts=40us] Doto T
Cmin CWmax
—— DIFS=50yus—— 0 3 Slots 1023 Slots
SIS
2 0L 10us ‘2 Slats=40ug Yaice
10us_|2 Skis=40uq Dala F
CWmin max
—DIFS=50us—— 0 7 Slots 1023 Slots
SIFS
10us I? Slots=40ug Voize - 0
3 ——IDLE— — =
10us !2 Slots=40usy Data T —
CWmin CWrmax
——DIF§=50us—— 0——————7 Sbts 15, Slots Cimax
SIFS 1023 Slots
10us |2 Slots=40cq Sioice 2
4 —IDLE _ ]
10us |2 Slots=40ug Data I

U 3.7 Fmsnaaevmyrnawdadi14de

nnglit 3.7 egihimanadevsirianawduihl¥de TaonSeuiioulszansamw

¥
o W

3
vosmyaideyaides 4 afedail
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1. $aeamsdudeyadsaazadi lnstmualdanhuausud 4 detuiisudo
( Cwmin = 31,CWmax = 1023)

2. $avsmsasdoyaidesTasfivualiai(Cwmin = 3, CWmax = 1023)uagaduviniy
(Cwmin = 31,CWmax = 1023)

3. Pnoamsdideyadeslnesimualiai(Cwmin = 7, CWmax = 1023)uazaiduiiu
(Cwmin = 31,CWmax = 1023)

4. $ravsmsdedoyaidealaoimualiin (Cwmin = 7,0Wmax = 15) uazdoyanid
(111U (Cwmin = 31,CWmax = 1023)

nnfuazihimImslianzilszdnimmesdoyadssazinsanand uaions

= 4 3 @ g
ALAY VOIVDYA MIYYHIWUDILAAAALAZNT A
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HARFREEAAB ARG A LA A RA AR AR RERUHF BRI BB EHH R B R R IR B LR R SRR
RARFHBRBH LR HRE RS RARR SR #HH
# Script testgb.tcl: Voice(b) and Data(b)------- Original

#

#

#

# Written by: Krittamook Jaimsooksujit
# Date: 28/July/2008

HARFRRRHFR R AR R AR AR R R A R RA R AR R R R BB R R R AR R R RS R HHHHB SRS
RERGRHRAYRAHHA SR SR AR SRS
if {$argc < 2} {

puts stderr "usage: ns $argv0 <number of voice stations> <E is 1\\0>"

exit 1;

#

set val(chan) Channel/WirelessChannel

set val(prop) Propagation/TwoRayGround

set val(netif) Phy/WirelessPhy

set val(mac) Mac/802_11

set val(ifg) Queue/DropTail/PriQueue

set val(ll) LL

set val(ant) Antenna/OmniAntenna

set val(x) 670 ;# X dimension of the topography
set val(y) 670 ;# Y dimension of the topography
set val(ifglen) 2000 ;# max packet in ifg

set val(seed) 0.0

set val(adhocRouting)  DSDV

set val(stop) 30.0 ;# simulation time

set epsilon 0.00005

set in_voice [lindex $argv 0]
puts "$in_voice";
set voice [expr $in_voice + 1]

set back_ground 50 ;# number of phone streams
(Voice)

set ppktsize 160 ;# pktsize of phone streams

set pinterval 0.020 ;#equivalent to send rate of 8000 bytes

set pktsize 1500 ;# pktsize for background traffic

set num_nodes [expr $voice + $back_ground] ;# number of mobilenodes in the
scenario

set transport both

set sink 0
setvsrc 1

Phy/WirelessPhy set per_ 0.0

#Phy/WirelessPhy set CPThresh_ .000040
#Phy/WirelessPhy set CSThresh_. .000010
#Phy/WirelessPhy set RXThresh_ .000030



#MAC_MIB set RTSThreshold_ 3000
#MAC_MIB set ShortRetryLimit_7
#MAC_MIB set LongRetryLimit_ 4

#PHY_MIB set CWMin_0 15
#PHY_MIB set CWOffset_0 0
#

#

#

# Initialize Global Variables

#

# create simulator instance

set ns_ [new Simulator]

# setup topography object
set topo[new Topography]
# create trace object for ns and nam

set tracefd [open rate$in_voice.tr w]
set namtrace  [open rate$in_voice.nam w]

$ns_ trace-all $tracefd

$ns_ namtrace-all-wireless $namtrace $val(x) $val(y)

# define topology
$topo load_flatgrid $val(x) $val(y)

#

# Create God

#

set god_ [create-god $num_nodes]
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# num_bss_nodes describes the number of nodes in the BSS; the
# remaining nodes are ADHOC; default: all nodes are in the BSS

if {![info exists num_bss_nodes]} {
set num_bss_nodes $num_nodes
3
set chan_1_ [new $val(chan)]
set e_enb [lindex $argv 1]
Mac/802_11 set E_enable $e_enb

###### Defining specific stations #########

#HHHLH VOICE H#HfS#HASHY
Mac/802_11 set DIFS_ 0.000050
Mac/802_11 set CWMin_ 31

Mac/802_11 set PF_ 2

Mac/802_11 set SlotTime_ 0.000020
Mac/802_11 set SIFS_ 0.000010
Mac/802_11 set CWMax_ 1024

Mac/802_11 set dataRate_ 11Mb
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$ns_ node-config -adhocRouting $val(adhocRouting) \
-IType $val(ll) \
-macType $val(mac) \
-ifqType $val(ifq) \
-ifgLen $val(ifglen) \
-antType $val(ant) \
-propType $val(prop) \
-phyType $val(netif) \
-channel $chan_1_\
-topoInstance $topo \
-agentTrace ON \
-routerTrace OFF \
-macTrace OFF

#
# Create the specified number of nodes $voice and "attach" them
# to the channel.

for {seti 0} {$i < $voice} {incri}{
set node_($i) [$ns_ node]
$node_($i) random-motion 0 ;# disable random motion

###############Voiceflows-definitions###########################
for {seti 1} {$i < $voice} {incr i} {

set P [new Application/Traffic/CBR]
set P_src [new Agent/UDP]

set P_sink [new Agent/UDP]

$P set random_ 0

$P set packetSize_ $ppktsize

$P set interval_ $pinterval

$P_src set packetSize_ $ppktsize

$P_src set class_ [expr $i + 1]

# $P_src set prio_ $pri

if {[expr $i% 2] == 0} {
set node_src  $i
set node_sink 0
}else {
set node_src 0
set node_sink  $i
by
$ns_ attach-agent $node_($node_src) $P_src
$ns_ attach-agent $node_($node_sink) $P_sink
$ns_ connect $P_src $P_sink
$P attach-agent $P_src
puts "P$i with pkisize $ppktsize flows from Node$node src to Node$node_sink every
$pinterval"

# $ns_ at [expr 3.0 * $i] "$P start"

# $ns_ at [expr 3.0 * ($i + $num_nodes) + $soaktime - 6] "$P stop"
$ns_ at 0.0 "$P start"
$ns_ at $val(stop) "$P stop"

b

####%4# Defining specific stations #########
HAHHE# DATA ########H



Mac/802_11 set DIFS_ 0.000050
Mac/802_11 set CWMin_ 31
Mac/802_11 set PF_ 2
Mac/802_11 set SlotTime_ 0.000020
Mac/802_11 set SIFS_ 0.000010
Mac/802_11 set CWMax_ 1024

Mac/802_11 set dataRate_ 11Mb

$ns_ node-config -adhocRouting $val(adhocRouting) \
-IIType $val(ll) \
-macType $val(mac) \
-ifgType $val(ifq) \
-ifgLen $val(ifalen) \
-antType $val(anl) \
-propType $val(prop) \
-phyType $val(netif) \
-channel $chan_1_\
-topolnstance $topo \
-agentTrace ON \
-routerTrace OFF
-macTrace OFF
#
# Create the specified number of nodes $voice and "attach" them
# to the channel.

for {seti $voice} {$i < $num_nodes} {incr i} {
set node_($i) [$ns_ node]

$node_($i) random-motion 0 ;# disable random motion

¥

71

HAHARURHFRRRBHRHRER AR A BN AR ARRHAR R R AR A AR R R R LA YRR R LSRR

#H#
# Setup Background flows

for {set i $voice} {$i < $num_nodes} {incr i} {

set agent_src  Agent/TCP
set agent_sink Agent/TCPSink/DelAck

set B [new Application/FTP]
set B_src [new $agent_src]

set B_sink [new $agent_sink]
$B_src set packetSize_ $pktsize
$B_src set class_ [expr $i + 1]

if { $i%2 == 0} {

set sink $i

setsrc 0
}else {

set src $i

set sink 0
¥

$ns_ attach-agent $node_($src) $B_src
$ns_ attach-agent $node_($sink) $B_sink
$ns_ connect $B_src $B_sink

$B attach-agent $B_src

puts "$agent_src B$i with pktsize $pktsize flows from Node$src to Nodegsink"
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$ns_at 0.0 "$B start"
$ns_ at $val(stop) "$B stop"

HARR R R F AR LSRR R BB R AR YRR H R AL AR LR R R BB R BB FBEL R B
HEURFHEHRRRH R LR SR AR R HHHBHHHHH# Define node movement model

#

#puts "Loading connection pattern..."

#source $val(cp)

#

# Define traffic model

#

#puts "Loading scenario file..."
#source $val(sc)

# Define node initial position in nam
for {set i 0} {$i < $num_nodes} {incr i} {

# 20 defines the node size in nam, must adjust it according to your scenario
# The function must be called after mobility model is defined

$ns_ initial_node_pos $node_($i) 20
by

# End of simulation conditions/operations

for {seti 0} {$i < $num_nodes } {incr i} {
$ns_ at $val(stop) "$node_($i) reset";

#  $node_($i) set X_ [expr $i*30.0]

# $node_($i) set Y_ [expr $i*30.0]

# $node_(%$i)setZ_0.0

}
#for {seti 0} {$i < $voice } {incr i} {

# $ns_ at $val(stop) "$node._(4i) reset";
#}

$ns_ at $val(stop) "do_stop"

set delta 0.01
set endtime [expr $val(stop) + $delta]
$ns_ at $val(stop) "do_halt"

proc do_stop {} {
global ns_ tracefd namtrace
$ns_ flush-trace
close $tracefd
close $namtrace

# exec ~/nam alex.nam &
¥
proc do_halt {} {

global ns_

puts "NS EXITING..."
$ns_ halt
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}

HRAFBAFRERHRFHRA A HAA AR AR AR AR B R R AR SRR R R R HH R RS2
HRA#BALRESRR SR RAHARRH RSS2
# Start up the simulation

puts "Starting Simulation..."
$ns_ run

.........................................................................................................................
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#1/usr/local/bin/perl
if (@ARGV < 2)
{

print "Usage: latency.pl <trace file> <cbr\\tcp>\n";
exit;

F

$infile = $ARGV[0];

$kind = $ARGV[1];

$sum_latency = 0;
$num_counted = 0;
%opacket_hash=();
open (DATA, "<sinfile") || die "Can't open $infile";
while (<DATA>) {
$line =¢_;
@x = split(" ");
$id = $x[5];
last if ($x[4] =~ /END/);
next if ($line !~ JAGT/ || $x[6] !~ /$kind/);
if ($x[0] eq 's")
{

$packet_hash{$id} = $x[1];
¥
elsif ($x[0] eg 'r")
{

$latency = $x[1] - $packet_hash{sid};
$sum_latency = $sum_latency + $latency;
$num_counted++;
¥
¥

$avg = $sum_latency/$num_counted;

print STDOUT "Average $kind latency was: $avg\n”;
close DATA,
exit(0);

...........................................................................................................
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#!1/usr/local/bin/perl
if (@ARGV < 3)
{

print "Usage: throughput.pl <trace file> <cbr\\tcp> <num stations of this
kind>\n";

exit;
¥

$infile = $ARGV[0];

$kind = $ARGV[1];
$num_stations = $ARGV[2];
$header = 20;

$sum = 0;

$clock = 0;

$initial_clock = -1;

$final_clock = -1;

open (DATA, "<ginfile") || die "Can't open $infile $!";

while (<DATA>) {
$line = $_;
@x = split(" *);
if ($initial_clock<0) {
$initial_clock = $x[1];

¥
$final_clock = $x[1];
last if ($x[4] =~ JEND/);
if ($x[0] eq 'r' && $line =~ /AGT/ && $x[6]=n~/$kind/)
{

$size = $x[7];

$sum = $sum + $size-$header;

}

}

$delta_t = $final_clock - $initial_clock + 0.000001;
$throughput = $sum/$delta_t;

$throughput = $throughput/$num_stations;

print STDOUT "Average Throughput was: $throughput\n”;
close DATA,

exit(0);

.........................................................................................................................



76

HHHHHHH AR R PacKet|OSS. Dl HHEHHEHHHHHHRHHHHHHHHER R

#!/usr/local/bin/perl

if (@ARGV < 2)
{

print "Usage: packetloss.pl <trace file> <cbr//tcp>\n";
exit;

b

$infile = $ARGV[0];

$kind = $ARGV[1];

$sum_sent = 0;
$num_dropped = 0;

open (DATA, "<sinfile") || die "Can't open $infile $!";
while (<DATA>) {

$line=¢_;

@x = split(" *);

last if ($x[4] =~ /END/);

$num_sent++ if ($x[0] eq's' && $x[6] =~ /$kind/);

$num_dropped-++ if ($x[0] eq 'D' && $line =~ /IFQ/ && $x[6] =~ /$kind/);
b

$dropped_ratio = 100*¥$num_dropped/$num_sent;
print STDOUT "Percentage of $kind packets that were dropped: ${dropped_ratio}%\n";

Close DATA;
exit(0);

.........................................................................................................................
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Abstract

Quality of services development of voice over WLAN is needed to understanding in behavior of
voice over WLAN and factor which effect to quality of voice. This paper presents about behavior analysis of
voices over WLAN  which using a distributed medium access scheme called EDCF to allow prioritized
medium access of voice and data applications for the better quality of voice refer to the Standard of IEEE
802.11e. For simulations are performed under network simulation 2. Consider the results of voice’s behavior

about delaying of voice’s signal, throughput of voice’s signal and packetloss of voice.

Keywords : Voice Over WLAN, Distributed Coordination Funetion, Quality of Services, 802.11 MAC layer,
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