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Quality ofQ®@¥epatuees ar H odvesstibed AN
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netwomk thiswpeapeopodemanoénQosS rou;’ ! S
scheme for multimedia service basey /N cs
calledB®se’l Dynamic S(QlDrScReQ[RSIEtrnc
gathers infor m+atimnd dabvoawtd aen e bandw!
and signal strengeh didsucroivmeyr yr oand ‘ i
information in route Wdeeceshdn atper ot :‘
performance of QDBBMRuUbJ¥thimearamssu lotf sh
that QDSR ©provides thédehtighepacthe k
delivery ratio and lower routing ove . e
KeywoQdS romuilngmnmeadbale ad hoc net T A ;
D SR
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| .INTRODUCTION
i Figure 1. A obrl ad hoc netwo
A Mobile Ad Hoc Network (MANET) is an autono us
collection of wireless mobilearedes @/dhhr@|oQ(M,Q¢(g@Q|Bmpglnpe3\d,dg
topology or central control. ofdlhye cow@dedeinwethoMmMUuMdca@at®o0S «

through single-hop or multi-hep spditthhsl énNntcd theehilgh-ileammprec
fashion and operate both as hgoatsoadeWweltlo ag ura®ruatretreSse a & hseh 0 wena |
in Fig. 1. Such network can &Ep Uisceat i bt st hvgj tsh t hautlitdap |l w h@ b |
either there liessssnacoammuwicati oo $nDBrasetd UTyHaic Source Routil
present or such infrastructurpgréadd®It bHien duss etdh esucdu taes tithat r
battlefields, emergency searchomdtdr-alienstGu 8n @& Rhed S td 8MleBtvtieRiNmEld acn
disaster environments [1]. epliaheratbwme no@m pi biviedn eantd T h
communication in smaller are@énéhdevedohkiree aredde@dy9n@dndw
buildings, organization conferere¢esf €hé¢s) palpseor ¢danobgafetedpPa
using MANETS. briefly introduce MANETS routing
Since MANET is characterizepHe byroiptssefdasdc hcehm@@®@ gQMISR is p
topology, extensive research efdotritsn have preasrndev otuerd diomuhat
design of routing protocols fodgoMcANEiToh [aln.d 4f.uddre WO MWkeVadle, gi
the most existing work is based on non-QoS requirement for
example the source node attempts to tlrlaJQEsrﬂlr\& 2 to the
destination node without any delay or bandwidath guarantee

As the real-tintdh app muwlattiimedi FAuUdtAre B M S Rrovuetlng Protocols
voice and video rceopnifdelrye mmed gsreoRweiuttiivneg wirtontocols in ad hoc net\
delay and bandwidth, QoS feathres Ilge crurms cfilappdei DRéacathn e

However, the mobile nature, IDembediidgbsodticregq @mmat odcyon ama € s h
topology of MANETs make it complicates to provide QoS
guarantee in such network. AlProa¢itabbee DOouUuténg protocols

There are maon QesFaschepsrt iMroMAtNE& srouting protocols com
include QoS models [6, 7], Lapyortoedodo Sfo[r2]JttheQ wSrecednetwork.
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each node has a number of tabltédeséoromuaimpbaiporotoubilsg the p
information to every other nodester thhe dnertevaocrtk van dn & ihretsaei n s
tables are updated periodicallgevéEmadmpydsidf rpruad aygi wea ortoouctd Insg
protocols are Destination Seqg&emce RDoisttiamg eP Moetmtcoorl ((ZROPY ), Z o
Wireless Routing Protocol (WSRB)e CA4M&tSe)r,- hDeiasd r iGhautteenda YO y nam

Switch Routing (CGSR) [1, 4koamml. so on. Since wusing
periodic update, these protocols allow some significantly
overheads and consume bandwiB8tQoi®% Rbetnegwork.
QoS routing is the critical issuce
mobile nature, and resource |im

Classification of routing protocols

| challenges are described in terms
| | | providing reliable transmission ¢

T s “Proacive and rescve o e resource utilization, adaptability

— — — — — Normally, QoS routing protocols

\ Flat ‘ Hierarchical ‘ Flat ‘ Hierarchical ‘ Flat ‘ Hierarchical ‘ m a | n g r Ou p S . T h e f | rst g r Ou p cCo
' ' |_| protocols extended with QoS fes
w0 | pms | Heeo | Hew | oliminate amongsthéaseHoc heod moeue

criteria. The second group take

within routing algorithm. Two ty

as application specific [9, 12] (
network speciféionfpestioas éaey.gy
link stability) [10, 11, 13]. W e
routing protocols merely focus o

guirement based on a single Q
Figure 2. Classification of roud;snugaPitg/togglltable to the highly u

hoc environment.
A2ReacOifdbemanoduting protocols

Unlike proactive routing prot rea

protocols neither maintain nor qup§ Agﬁ%bé J\%Ol?degéEUT'l#% (?C?bute
tables. Several reactive routirigl pVI'AINoEc'bd;s hlae ed bea& ns @rrwipcoes eaa
such as Dynamigc (PoSUR c,e ARdo tHt O g rdrupBEBem rhce first group is the nc
Distance Vector (AODV), TempodalilhythOrslemetd sPowskinnsgtive an
Algorithm (TORA) [1, 5] and doaoasmisish®ane r dihtei nrgp uptri ;mtgo a lost o ¢
were designed to overcome thwechodatlaeadsv iatdci sr Beed idnkes $aero f
o

I

r

proactive protocols web documents and other traditic
DSR is one of the more commenbgc@anodemtreodu proiusti hlyge real -t
protocols [5]. In DSR, whenbandwddtwiasheésdtbdagpende dwdny se
packets and oes not have anymruoldiimeyd iia fotrmeatm pny i de o ndmida taeus

y floodingkahld ooff ittrsafnféicg mnleeds wWiotd goatan

d o}
a route discovery b
reqguest (RREQ) packets. Eacbnstiitguntleer abreademstentbé& DSR
RREQ, dd its own address imQa8efdatawdreers oafr ep eearkbed d d el hiemn t h €
the RREQ is retienatidormbyrthbey defnodattelsat has
a route to destination, a route reply (RREP) is generated and
sent back to the sender along Av Qth SRh @ raocdtdrdeisrseess accumul ated
in the RREQ headadeancdRosten mak@D SRheelitbkbe on three procedure
source node deltiexcktsanntdettheo kidneservlaooce amg route maintenanc:
other route to the destinationl nRoodueteodi Sodw&reys the route
discovery again to find the newQDo0SUR eatdad sd esstQmoaSti beader to an

(RREQ) packet and hagatchikegpfeo !l | o

S

A3Hybrid routing protocols souracdded d e ;atd d s e q u# nrooeultiesti nln f o
Hybrid routing protocols condkeia®a pdwadtghhvael atn daiysg@shiavkel ed
routing protocols. These probwshbhd sgake nddfsTodartd tDhenftoébhowil
scalability when the wirelessmmeartwog kardeogcsede ilmrgar. prdblose

nodes in the network are sepamattewdoirhtdagrouws.th EQae8 gequpr ésm
called a cluster.a Rilelr arlabsitealsribroftrea dtirsuccotwe rey. :
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eDeltayThe end-to-end delay ftbmk delsaoyuracned aw aialable bandwi
destination that the applicatioodean tlofl etrhageresult satisfies
eBandwidthhe lowest bandwidth itrhtaetrmepgiactatnomnecaacords the s
tolerate on the route. sl atr rhiystOtherwise, we drop the
eSignal StmMemnrgethstable route3iChoompyghe dylmeamQeoeS function incl
network topology that has prodwdiillabyeob asuwdenii kti gy gaarll d arigecere g h
In this paper, we consider tHencoinobP odtdpeavidnofoydal Beuristic

bandwidth, and signal strength as the QoS function for
selecting the appropriate route. f(P)=(d-D(P)J+B WP)?+(S(P)/RY (1)

a Source node algorithm wheD@@ is the delayliattpev eraxp ant
As illustrated in Fig. 3, when eads-otwr-ca dn adckd aw i sth @ tsBdRp p it ctalteé c
the real-time idatfdr ptackleesks iatvsaitabdaer patfP) biasn dtvhiedtrhini mun
availability such as free slots sftoenpamdwidnigRt hisf tphheehree aamidneec
resource availdibslceo,ve hy irouda@&ncteh edshagpfldhydee fixed parameters
upper layer is informed. If threlsdtuveei mpoetdracse sabfiucti edel a
resource, it wiellin htehcek rtohuet er ccuiasctir e nyg htetihnerQ oS routing based o
there is a route to the destidatéeconemlat Jatisfliggsoheeadda &g
requirement. If no valid routea oidse sttoo uléhesttd nt rtehcek ctdceh e p utthee w |

source node pim@adsonheén i RPECatb etacherre,rsed.

initializes the QoS function alm&ebechidwralsytsrehler RRICQ@Q sp akR RELQ
to its neighbors. function. In order to reduce
routing overhead, an intermedia
second RREQ packet only if it
than the first RREQ packet, ott
discarded.

Resource
available?

Cancel RREQ
Inform the upper layer

Is RREQ Yes
already seen?
No
Multimedia Multimedia
traffic? traffic?

No ic?
Yes

Place header to the No Yes &
RREQ packet oo N
andwidll o 3
Broadcast the RREQ Send the data with Y
es I
packet fresh route

fiP)min = f{P)new
Update f{P) in header

—

Append node in route
list

T Calculate the QoS
function f(P)

le

Figure 3. Source node algorithi

P e > KP)min

Yes v
. . Broadcast the RREQ
b) Intermediate node algorithm packet
This algorithm is executed by b on
receiving a RREGigack,etwe Eaome m

process of intermediate nodes as the following steps:

1.1f thedesatdrdsrequ#rncieor the RREQ is Biegame 4. Intermediate node algor
recently, check whether Time to Live (TTL) is zero or not,
if TTL counts dorwmp ttd ez RrRPE Qve de sdto nrmdton node algorithm
process it further. TTL can Wihneint tthhee flies g tR R&FQ dpedd ket yw it
path and control the floodingetgtaififaction, the node starts the

2. Check whether tthes seatehieagutiéme ttlhhe meotdhe examines the QoS
of multimedia traffic or commRRBQdapactkreatf.fic.Whlefnthdé etr aif hiec
is multimedia traffic, the indtestmmedtaoe mode caleotateletRKRE
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QoS function and sends the AoStmulkapilon MRAEIPANdag&reameters
carrying the rawte hienfsoorumrati onddce. siwhkeamtions were run using
another RREQ packet with the cscanmpeo sed u@fn c8¢ moudhelse t hartr invese d
after the threshold time intervsaler ia meiclttampurha ikl atoersyi8dOedr. exd T8HOE
do not process it further. Fhguamebensh coang d@m sphadigefd])wds ef c
destination node when receive TRRRE® Ipaoklets, respectively.

TABLSEMUL A MODNE L TABLIEONSTA/INTUES

Receive RREQ packet Examli?IEEag%S Parametier V|jalQenstalnt Value
AL Simulation area B0 x 80pOn 3
Threshold Number of|Bonedes 0.3
B
Yes e Max. speed 0 y10 m/s (0.4
) Node movelnReamtd o m Max ddlfayl (sed
Start threshold interval Select the RREQ that
has the highest f(P) Transmissil@boramge || Rt 3.65%°%0
L |
> Source / Placket size CBR / 512 bytes
L 4
Return RREP to the Sending ralte 20 packets/sec
source
i B. Simulation results

The result of simulation is show
: - . DS i royv t h average thro
Figure 5. Route decision algorlthrggrhBh(iNcEnegtlnathlon mnogbe

en obility is incre

2 Resource reservation proce@tﬁrRe will be S|gn|f|c_antly d.egra
On receiving thetRaE@espanﬁcélfotr’?r'naodé‘ the selection of inter
reserves resources using %%MAtobfséndoreoarr?qukdlt%data tral
reservation model. As a RREQ praockgehtpPrtaveIs from the source
to the destination, it automati~~tty ~~t+-~ noth~ voaron path
from the destination back to t w=maoq — Q
packet, we can obtain the stat:t s ’ : ng to
the information recorded with ] \
destination can set up a QoS _ ] . 'es
(slots) hop-by-tthep shackw.ard ftds
operation fails eomotth e vraislabrdee 3 "]
(RRER) packet is sent. =Ry

"5‘790-
3 Route maintenance 78.5
If the destination node does 2504 t in
reserved time slot, it consider _, - nd usEe
its dedicated control time sla 0 2 4 5 8 10 ror
(RERR) packet with finite TTL Mobility (m/s) Ite
will forward thehBESRRrpackentoeceifignmge heAiverage throughput versu
RERR packet, the source can re-establish a new RREQ with
QoS enabled. From Table 111, we can see that

about 43.6% fewethmouthogep byk Bt
one of the multiple constraint tt

selecting the route is signal stre
Network Simulator (NS-2) ipathsed gt@nea BRIy z&hotte&r and th
performance of QDSR. Multippeo@abirciaystgfaipsatererappliedv or
to the QoS funde-ttiom-ne nsdi cche laasy e @\adrdhveiaddt hi naflrod m s o uht € n g u meboekr e tosf t
signal strength. The performapep ®dt® WhradPkdtP aneldiscCiceMeopdrti
then comparedDtSRthe mIry gime |l rpjugte disgevgryo shows that altho
procedure has been implemenpggdk easdoth®@DBRI NHegn@anNnmdre fiel
procedure is the one implemenigflokrmdx$&®n on the route, QDSR

I VS MULATI ORE sauUNDT
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overhead. It is resulted from the prv&€£oNculY saohatayNgbRKkthat QD SR

achieves lower route error andW 0 688geWétr}| %elgﬁ & che for
broadcast mechanism based Osrhp&or hen‘?te'aq i e Ibﬁ multlme
intermediate nodes. Since RREQ:.PRE v@(r”(p(rg QDOSuﬁlsros @ée €% h e
often as shown in Table I, lgwefigrergbls r@&dﬁépagggon%%rn%%.%d{a&r
multimeddantbaffhichieved. strength to find the most feasibl
to the destination node. It also

TABLIBNUMBE RROOUFT IRAG K ET S w hich |l eads to longer-lived ro
maintenance. We can conclude t

M o b i(mig y 0 2 5| 57 1pSun provides the improvement in ter
DSR (non-myltimed(a) 2L 47 odeliweryogathgogand lower routing
QDSR (multimeodia)s 21 sls ;o real-time andvnnudaslm_nechmaahle netwoc
Our future works will consequen

functionalities such as improving

0.008 1 scalability issues and analyzing
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