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Abstract

IEEE 802.16 standard was designed to support timelviidth demanding applications with quality of
service (QoS). Bandwidth is reserved for each apfiin to ensure the QoS. For variable bit rate RYB
applications, however, it is difficult for the sunber station (SS) to predict the amount of incugndata.

To ensure the QoS guaranteed services, the SSewsagve more bandwidth than its demand. As a result,
the reserved bandwidth may not be fully utilizedtlaé time. In this paper, we propose a schemeedam
Bandwidth Recycling, to recycle the unused bandwidth without changfiregexisting bandwidth reservation.
The idea of the proposed scheme is to allow otlssrt8 utilize the unused bandwidth when it is azd.
Thus, the system throughput can be improved whintaining the same QoS guaranteed services.
Mathematical analysis and simulation are used #uate the proposed scheme. Simulation and analysis
results confirm that the proposed scheme can re@&% of unused bandwidth on average. By analyzing
factors affecting the recycling performance, themheduling algorithms are proposed to improve the
overall throughput. The simulation results showt tlbar proposed algorithm improves the overall
throughput by 40% in a steady network.

Keywords: WIMAX, IEEE 802.16, Bandwidth Recycling
L.Introduction

The Worldwide Interoperability for Microwave Acceg8ViMAX), based on IEEE 802.16 standard
standards  is designed to facilitate services hith transmission rates for data and multimedia
applications in metropolitan areas. The physicalYP and medium access control (MAC) layers of
WIMAX have been specified in the IEEE 802.16 stadd&any advanced communication technologies
such as Orthogonal Frequency- Division Multiple é&ss (OFDMA) and multiple-input and
multiple-output (MIMO) are embraced in the standa®dipported by these modern technologies, WiMAX
is able to provide a large service coverage, hiagh dates and QoS guaranteed services.
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In order to provide QoS guaranteed services, theiber station (SS) is required to reserve tloesgary
bandwidth from the base station (BS) before any deinsmissions. In order to serve variable b rat
(VBR) applications, the SS tends to keep the reskbandwidth to maintain the QoS guaranteed sexvice

1.1Previous Work

Important part in bringing out the network servities in existing technology. Routing and switcharg the
main methods of delivering the data through thevoekt. Both have their disadvantages and benefits an
there are many variations of them applying in défe ways to different situations. Another big s$si the
resource handling with QoS. In IP world, thereafew proposals to resource handling problems asitibs
that there are a few technologies providing diffé@proaches to QoS problems. These include $tariice
ATM and Gigabit Ethernet

2.Proposed System

Bandwidth reservation allows IEEE 802.16 networkpiovide QoS guaranteed services. The SS reserves
the required bandwidth before any data transmissibue to the nature of VBR applications, it iswer
difficult for the SS to make the optimal bandwidtservation. It is possible that the amount of messk
bandwidth is more than the demand. Therefore d@berved bandwidth cannot be fully utilized. Althbubge
reserved bandwidth can be adjusted via BRs, howtheupdated reserved bandwidth is applied ag aarl

to the next coming frame and there is no way tlizetihe unused bandwidth in the current frameoun
scheme, the SS releases its unused bandwidth authent frame and another SS pre-assigned by $hea3
opportunities to utilize this unused bandwidth.sTimproves the bandwidth utilization. Moreover cgitthe
existing bandwidth reservation is not changed, shme QoS guaranteed services are provided without
introducing any extra delay.

3. Results
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3.1 Performance Analysis

The proposed paper is implemented in Java techpaog Pentium-Ill PC with 20 GB hard-disk and 256

MB RAM with apache web server. The propose papeviscepts shows efficient results and has been
efficiently tested on different Messages.

4. Conclusion

Variable bit rate applications generate data inaverrates. It is very challenging for SSs to pcedhe
amount of arriving data precisely. Although thestirig method allows the SS to adjust the reserved
bandwidth via risk of failing to satisfy the QoSyjurements. Moreover, the unused bandwidth ocaurs i
the current frame cannot be utilized by the existimndwidth adjustment since the adjusted amount of
bandwidth can be applied as early as in the naxtirog frame. Our research does not change the rgisti
bandwidth reservation to ensure that the same QeBagteed services are provided. We proposed
bandwidth recycling to recycle the unused bandwidltite it occurs. It allows the BS to schedule a
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complementary station for each transmission stati@ach complementary station monitors the entite U
transmission interval of its corresponding TS atmhdby for any opportunities to recycle the unused
bandwidth. Besides the naive priority-based scheduhlgorithm, three additional algorithms have rbee
proposed to improve the recycling effectiveness. @athematical and simulation results confirm that
scheme can not only improve the throughput but eddoce the delay with negligible overhead andsBati
the QoS requirements.
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