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ABSTRACT

A wide range ofemeging multimedia sefices(e.g. |Ptelephay,
video conferencingyvideo-ondemand) require Quality of Serv
ices(QoS) giarantees ibothwired andwireless network Adap
tive QoS provisioning andontrol are egecially necessay to
meet the QoS requiremerntsdynamic eterogen®us miti-hop
wireless netwdss. This paperproposed aadaptative mecha&am
to adhieve béter paceptive and quartitative QoS forreal-time
multimediaservices suéblefor such networksThe mechanism

Schedling algaithmsplay a key rde in satisying the dlay
requirementsln the past twentyyeas, a sigificant volume of
research has been pigbledin literatule onscheduling algorithms
such asPacket-by-packet Gendiz®d Rocessor Sharing (P&y
[1], Self-Clocked Fa Queueng (SCFQ) P], LatencyRate (LR)
Senwer [3], Stait-time Fair Queueirg (SFQ) [4, Queleing
Latercy-Rate Servers [8Wireless Packet Scheduli@VPS)[5]

and Enegy Efficient Weighted Fair Queeing (E2 WFQ) [6]. The
general delaynalysis of schedling algorithms QLR servers) in

is built based on the theoretical analysis of the end-to-end delayulti-hop netwoks hae beenaddressed in§]. The eml-to-end

bounds and thenecessay andsufficient corditionsto mantain the
data flow contiuity of real-ime conrections.
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1. INTRODUCTION

In recent yeas, there have beenincreasing demands fdelivering

a wide rangef real-time multimedi applications suchsavideo
conferencing| P telephonyandvideo-on-demand oer wired and
wireless networks. This cres gred opportunities as wkeas
challenges fothe design and analis of next-generationetero-

geneous wireles networks. All multhedia commurdations
require cetain levd of Qudity of Service guaratees (QoS)

Future networks includingiobile ad hoc networks, cellular net
works, and wireless sensaetworls are equiredto supporteal-
time multimedia gpplications withQudity of Servce (QoS) gua-

anees.
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delay is simply thesumof three deley componens, namdy, the
smoothing delay, the multiplexing delay and the transmission
delay. The smoothing delagiepend®n the burstiness of the traf
fic; the muliplexing delay isdetermined bythe schedulingalgo-
rithms employedin the router ad competing backgroundaffic;
the transmissin dday is sinply the functon of link sped ad
packetsize Ead componaet is of different natire and different
approabesare needed to quanfy each componen[8]. Unlike
non-real-time data seites, tle ontinuity of real-time data flow
needgo be maintainedio providesatisfactoy real-timeservices.
Buffers are used at individual netil nocesespeialy atthe des-
tinationend. Wheneverdifer oveflows or underflows, theonti
nuity of the data flow breaks down and cs the QoS
degradation. This paper proposes arendto-end delay-tased
adaptiveQoS provisioning mechanista achievebetter dataflow
continuity for real-time multimedia sevices n heterogeneous
multi-hop netwaks.

The rest othis paper isorganised asfollows. In Section 2, a gen-
eraldiscrete-time queueing system model is defined and-illus
trated. In SectioB, the eml-to-end delay bounds in terrokthree
delaycomporerts is povided. The methibis suitable for an
packet-switchedeiwork with arbitrary topology In Section 4, the
condtions uncer which the real-time data flowontiruity is pre
served are exained and aradapive method for improve QoS is
provided Finally, in Section 5 we conclud¢he paper

2. PRELIMINARY CONCEPTS

A general queueing system which models all patsketl sched-
ulers isillustratedin Figurel. In Figurel, a generadjueue server



