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Effective Utilization of Bandwidth in IEEE
802.16 Networks Using RRSA
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Abstract : In IEEE 802.16 networks, usage of bandwidth has been rapidly increased in wireless networks.
Optimal usage of bandwidth, maintenance of QoS and guaranteed services are the challenging tasks in
recent years. The existing Priority Based Scheduling (PBS) Algorithm has lower bandwidth utilization. In
order to address this issue, this paper proposed a modified Round Robin Scheduling Algorithm (RRSA).
This research focused on enhancing the bandwidth utilization by effective utilization of the unemployed
bandwidth and provided effective QoS and guaranteed services compared to existing algorithms. The
bandwidth utilization has been increased from 45% to 52%. The simulation of the proposed approach is
performedin NS2 and it efficiency is determined in terms of optimal utilization of the bandwidth, maintenance
of QoS and guaranteed services compared to the existing traditional algorithms. The |EEE 802.16 networks
reserve more bandwidth compared to its demand. The performance of this approach mainly accomplished
on increasing throughput and the network without delay.
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1. INTRODUCTION

Inthe recent days, the need of broadband wireless access networks augmented progressively in numerous
application domains[2]. However, the prevailing broadband wireless access networks areincapable to fulfill
entire necessitiesof most of the individuals who require longer distance and higher speed broadcasting. The
Worldwide I nteroperability for Microwave Access (WiMAX) mesh networks depending on |EEE 802.16
standard (2004) was constructed with the aim of giving flexible, quick and cost efficient network structure,
distribution and extenson[1].

WIMAX permitsthe operationsfrom 2 GHz to 11 GHz. Pertaining to huge accessible continuum, WIMAX is
developed to expediteamenitieswith higher dataratesfor multimediaappliances[4]. Wireless broadband networks
have newly attained vigorousfascination. Asit has higher bandwidth range, it would augment the traffic challenges.
To proficiently exploit unemployed bandwidth and provide other individua who requiresfurther bandwidth for a
specified intermissionisbecoming avita constraint inwirelessnetworking [3].

Inthe |EEE 802.16 frameworks two stages are defined, known as physical (PHY) stage and medium
access control (MAC) stage. Numerous progressive transmission procedures are employed such as Orthogona
Frequency Division Multiplex or Orthogonal Frequency Division MultipleAccessand Multiple Input Multiple
Output. Therefore, it istend to predominantly am at IEEE 802.16 frameworks. Thisframework was developed
to assist the bandwidth requiring appliances. In EEE 802.16, two typesof stationsexists, such asBase Station
(BS) and Subscriber Station (SS). The BS synchronizes entireinterconnectionsinthe network. Every network has
itsindividual sngle BS. The SScan provide voice, video, and information employing singlecommon interface. An
|EEE 802.16 framework assiststwo functions of modes, initial oneistheobligatory point-to-multipoint (PMP)
approach, and the other oneisthe elective mesh gpproach. Inthe PMP mode, anintegrated BSisproficient of
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interconnecting numerous SSsto diverse public networks connected to theBS, thetraffics could merely happen
amongst theBSand SSs. Inthemeshmode, the SSscould likewise function asroutersthrough cooperative access
controller inadisseminated fashion. Theinter relationsamongst BSand SSshastwo ways|[5] such asuplink (from
SSsto BS) and downlink (fromBSto SSs).

Thel EEE 802.16 network is connection-oriented. It providesthe benefit of having enhanced regulationon
network resource asto deliver QoSamenitiesthat are definite. So asto assist aextensive kinds of appliances, the
|EEE 802.16 framework categorizestrafficsinto five scheduling groups depending on diverse QoS needs. Non-
Real-Time Polling Service (nrtPS), Best Effort (BE), and Extended Redl-Time Polling Service (ertPS) ,Unsolicited
Grant Service (UGS), Red-Time Polling Service (rtPS). Whenever working on appliances, the SS categorizes
every applicationto one of the organized groups and constructsardation with the BS depending on itsorganized
groups. TheBSallotsaninterconnection ID (CID) to every link. Whenever alink requireshigher bandwidth, the
SS appealsfor the bandwidth depending onits CI D throughtransferring aBR. Whilegetting aBR, the BS could
either permit or reject the appeal based onitsexisting resources and organized strategies.

Anenergetic bandwidth request-alotting approach for practica functionsaresuggested in[ 1, 6]. Thisapproach
forecast the quantity of bandwidth to be requested depending on the knowledge of the backlogged degree of
traffic inthelineand the rateincompatibility anongst packet arrival and service rate to enhance the bandwidth
utilization. Thestudy pecified above enhanced the efficiency by forecasting thetraffic occuring intheupcoming. As
an alternativeto forecasting, the suggested approach permits SSsto exactly recognize the part of unemployed
bandwidth and offer amethodology to reprocessthe unemployed bandwidth. This could enhance the utilization of
bandwidth while pertaining the smilar QoS assured facilitiesand presenting no additional interruption.

A. Organization of thepaper

A brief discussion of the Wireless Network, WiMax and | EEE 802.16 networksare giveninthissection. The
existing schemesand diverse approachesin | EEE 802.16 for bandwidth utilizationisdescribed in section 2. The
proposed Round Robin Scheduling algorithmusing dynamic allocation isexplained in detail in section 3. The
experimenta resultsand itsbrief analyssof the smulation isgiveninsection 4 followed by conclusonsand references
giveninsection5 andin section 6.

2.RECENT ISSUESIN IEEE 802.16 NETWORK

Significant portionincarrying out the network facilities existsin prevailing techniques. The |EEE 802.16
framework was developed to aid the bandwidth needed applianceswith QoS. Bandwidth is preserved for every
applianceto confirm the QoS. Thisconstant data broadcasting depend onthe scheduling approachesof MAC
layer in|EEE 802.16x. Theinitia IEEE 802.16 framework, 802.16-2001, isthe native stable wirel ess broadband
air interface description in the 10-66 GHz frequency band for L OS merely on wirelessprovisions. The 802.16a
wasfinished in 2003 to outspread the srategiesin 2—11 GHz for non-NL OSwirelessbroadband provisons[9].

An effective uplink bandwidth request-alotted approach for flexiblerate practical servicesin |EEE 802.16
BWA networksissuggested in[6]. So asto diminish bandwidth surplusdeprived of humiliating QoS, anideaof
target interruptionisintroduced and proposed twofold feedback structure. This approach calculatesthe quantity of
bandwidth request in such away that theinterruption is controlled round the preferred stageto diminish delay
violationand delay jitter for practical operations. Itsefficiency isestimated in termsof queue controller, optimum
bandwidth distribution, delay controllability, and toughnessto traffic attributes.

A smple singlestage scheduling techniqueispresented in [ 7] whichis much enhanced when compared to the
hierarchical approach. It isdesgned sncethereisno timeto performthe scheduling assessments. Consequently,
[7] suggested ascheduling outcome depending onthe round robin (RR) technique. This claimed that it is not
essential to employ domainssuch asfair queuing (FQ) asthe weightsin these kind of approaches are floating
numerica whereasthe number of adlotted dots, in802.16 networks, need to haveaninteger vaue.
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Therequirement of MAC-PHY levd congtructionisdemongtrated and justified by meansof initial smulation
performed in [8] whereit presented across-layer optimization architecture for WIMAX systems. The cross-layer
optimizer (CLO) suggested inthisstudy, worksasaninterfaceamongst MAC and PHY layersto attainand adjust
the essentia and optimal congtraints.

The preliminary types of policies definethe order of request burstsand allocates consecutively the positionto
every burst, pertaing onthefeaturesof every burst to dter itslocations. Efficient Downlink Bandwidth Allocation
Scheme (EDBA) [ 10] employed thispolicy. It selected and arranged the collection of requestsin non-increasing
sequence that could employ the maximum M odulation layer and Coding rate Scheme (M CS), depending onthe
approachesidentical to OBBPto definethe concelvable outlinesof burst. In[11] and [12], the authors suggested
sandardsto minimizesthe waste, however the complete unemployed dotsand over-dlotted dotsintheir smulations
gtill outstrips 20% of entire bandwidth reserves.

3. PROPOSED ROUND ROBIN SCHEDULINGALGORITHM USINGDYNAMIC BAND
WIDTH REQUEST-ALLOCATIONAPPROACH

So asto atain higher bandwidth utilizationinan | EEE 802.16 network, inthis paper anovel methodology is
introduced. I nthisapproach, the complete network is segregated into number of different region by meansof using
Round Robin Scheduling Algorithm (RRSA) wherethe Base Stationisat the center and al the Subscriber Station
arearound theBS. Thedivided regionshas congant bandwidth wherethese bandwidth isprovided to the surrounded
subscriber station by the Base station. Theregionsof bandwidths are availableto the nearest nodesfor itsefficient
and effectiveusage.

A Round Robin Scheduling technique ismainly employed for sequencethe processin severd time. The RR
scheduling approachisthe mogt extensively employed scheduling gpproach owing to itsfairnessand malnourishment
free concepts. Thisisthe best scheduling algorithm and compareto all algorithms. It isfirst comefirst server
scheduling algorithm. Theworking of the suggested approach and the effective usage of the network isgiveninthe
below sections.

(a) Proposed Round Robin SchedulingAlgorithm using Dynamicbandwidth request-allocation Algorithm:

The scheduler of CPU takesthe process fromthe circular queue, put atimer to suspend it after 1 timedice
and dispatchesit.

1. If thebest time of the processlessthan 1 timedice
(@) Reect theprocessof CPU then completion
(b) Circular queues of next processwill be proceeded by the CPU
2. Elseif thebest timeof the processmorethan 1 time Slice
(@ Stopping of thetimer, Because of the OSwill beinterrupted. The process started.
(b) Theprocessof the executionisput inthe Ready Queue, then applying the process.
3. The Scheduler of CPU isproceeded, then next process will be selecting in the Ready Queue.

A.Bandwidth Utilization
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Fig. 1. Bandwidth Utilization.
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These enhancementsare suggested nthe survey. |n an energetic resource reservation technique issuggested.
It could vigoroudly alter the quantity of reserved resources based on the authentic number of dynamic inter-
connections. The study of dynamic bandwidth reservationfor hybrid networksis presented here. Thisapproach
estimated the performance and efficiency for the hybrid network, and suggested proficient techniqueto safeguard
optima arrangement and exploitation of bandwidthwhilediminishing sgnal blocking likelihood and signaling price.

B. Packet Creation

Inthis section, theinformationisdividedinto N number of stable size packet with Maximal dimension of 48
letters.

C. Bandwidth Recycling

The complementary station (CS) seesfor the probable chancesto reprocess the unemployed bandwidth of its
conggent TSintheframe. The CSdataorganized by theBSexist inalist known ascomplementary list (CL). The
CL comprises of the charting connection amongst every pair of priori dlottedCand TS.

D. QoS Guaranteed Services

It isdissmilar fromthe bandwidth alteration where the dtered bandwidthisimposed as quickly aspossiblein
the subsequent upcoming frame. Furthermore, the unemployed bandwidth isexpected to be released temporarily
(i.e., merely in the present frame) and the prevailing bandwidth reservation do not alter. Thus, thistechnique
enhances the wholethroughput while offering the smilar QoS confirmed services.
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Fig. 2. Bandwidth Recycling.

E. Trafficand Packet Performance

The Packet averageinformation rate of every appliance makesthe average packet dimension arbitrarily pick
from 512 to 1024 bytes. Therefore, the average packet arriva rate could be defined depending on the equivaent
average packet size. Asstated previoudy, the dimension of every packet isdetermined asPoisson distribution and
the packet arrivd rateisdetermined asexponentid digribution. Theother agpect that might influencethe performance
of bandwidth reprocessing isthe possibility of the RM to be attained by the CS positively.
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4. EXPERIMENTAL RESULTSAND ITSANALYS'S

This paper isproposed for the effective bandwidth utilization wherethe bandwidth recycling isemployed to
reprocesthe unemployed bandwidth once it happens.

Comparsion of Bandwidth Recycling
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Fig. 3. Comparison of Bandwidth Recycling.

Theexperimental resultsfor the proposed approach was carried out using NS2 Simulator and iscompared
withtheexisting Priority Based Scheduling Algorithm asgivenin Figure 3. Fromthisfigure, it isobserved that the
effective utilization of bandwidth is doneinthe Proposed Round Robin Scheduling Algorithm using Dynamic
bandwidth request-allocation approach. The proposed approach outperformsintermsof effective bandwidth
utilizationwith high throughput compared to the existing approach asdemonstrated infigure4 and figure 5.
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Fig. 4. Utilization of Bandwidth using RRSA.
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Fig. 5. Throughput of RRSA.
5.CONCLUSION

The Round Robin Scheduling Algorithm using Dynamic bandwidth request-alocation gpproachis suggested
for the effective bandwidth utilization where the bandwidth recycling isemployed to reprocessthe unemployed
bandwidth onceit happens. It permitsthe BSto re-arrangeacomplementary sation for evert broadcasting station.
Every complementary station maintainsthe complete UL broadcasting intermission of itsconsstent TS and stand-
infor any chancesto reprocessthe unemployed bandwidth. Inadditionto the conventional priority aided scheduling
gpproach, anovel Round Robin Scheduling Algorithm using Dynamic bandwidth request-allocation approachis
presented asto enhance thereprocessing efficiency. The scientific and smulation outcomesendorsethat the Proposed
Round Robin Scheduling Algorithm using Dynamic bandwidth request-allocation approach scheme not merely
improved the throughput, however further reduced the delay with trivial overhead, satisfied the QoS necessities
and guaranteed services.
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