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HYBRID SCHEDULING ALGORITHM FOR WIMAX- PBDRR

UMESH SINGH VISEN
STUDENT
BANSAL INSTITUTE OF SCIENCE AND TECHNOLOGY
BHOPAL

ABSTRACT
Worldwide Interoperability for Microwave Access (Wi-MAX) networks were expected to be the main Broadband Wireless Access(BWA) technology that provided
several services such as data, voice, and video services including different classes of Quality of Services (QoS), which in turn were defined by IEEE 802.16 standard.
Scheduling in WiMAX became one of the most challenging issues, since it was responsible for distributing available resources of the network among all users; this
leaded to the demand of constructing and designing high efficient scheduling algorithms in order to improve the network utilization, to increase the network
throughput, and to minimize the end-to-end delay. In this study, we present a simulation study to measure the performance of several scheduling algorithms in
WIMAX, which were Strict Priority algorithm, Round-Robin (RR), Weighted Round Robin (WRR), Weighted Fair Queuing (WFQ) Algorithm.

JEL CODE
ce3

KEWORDS
IEEE802.16, Packet, QoS, Scheduling, WiMAX.

1- INTRODUCTION

iMAX (Worldwide Interoperability for Microwave Access), is a cell-based technology aimed at providing last-mile wireless broadband access at a

cheaper cost [1]. The “last mile” is the final leg of delivering connectivity from the service provider to the customer. This leg is typically seen as an

expensive undertaking because of the considerable costs of wires and cables. The core of WiMAX technology is specified by the IEEE 802.16
standard that provides specifications for the Medium Access Control (MAC) and Physical (PHY) layers. The term WiMAX was created by the WiMAX forum that
promotes conformance and interoperability of the standard. Wireless Broadband (WiBRO) is a technology developed by the Korean telecommunications
industry that mirrors the specifications of the IEEE 802.16 standard. Efforts are already underway to define interoperability of WiMAX and WiBRO equipment.
Broadband wireless networks (including WiMAX) can be categorized into a single hop, a single-hop network contains a central entity such as a Base Station (BS)
that makes and delivers decisions to all the nodes such as Subscriber Stations (SSs) in its cell. A cell is a basic geographic unit of a cellular system.

2- REVIEW OF LITURATURE

2.1- WIMAX ARCHITECTURE

WiMAX based on the standard IEEE 802.16, which consist of one Base Station (BS) and one or more Subscriber Stations (SSs), as shown in Figure 1, the BS is
responsible for data transmission from SSs through two operational modes: Mesh and Point-to-multipoint (PMP), this transmission can be done through two
independent channels: the Downlink Channel (from BS to SS) which is used only by the BS, and the Uplink Channel (from SS to BS) which is shared between all
SSs, in Mesh mode, SS can communicate by either the BS or other SSs, in this mechanism the traffic can be routed not only by the BS but also by other SSs in the
network, this means that the uplink and downlink channels are defined as traffic in both directions; to and from the BS. In the PMP mode, SSs can only
communicate through the BS, which makes the provider capable of monitor the network environment to guarantee the Quality of Service QoS to the customer
sired at intermediate SSs that will relay information to other SSs that are not in direct contact with the BS.

FIG 2.1 -WI-MAX NETWORK

3- IMPORTANCE OF STUDY

3.1- IEEE 802.16 QoS SERVICE CLASSES

The IEEE 802.16-2004 standard [1] specifies the provision of four scheduling services:

® Unsolicited Grant Service (UGS): This scheduling service is designed to support applications that generate fixed-size data packets periodically such as T1/E1
and VolIP without silence suppression.

® Real-time Polling Service (rtPS): This scheduling service is designed to support real time applications that generate variable size packets on a periodic basis
such as MPEG video or VolP with silence suppression.

¢ Non real-time Polling Service (nrtPS): nrtPS is designed to support non-real time applications that require variable size data grant bursts on a regular basis.
This scheduling service supports applications that are delay tolerant but may need high throughput such as File Transfer Protocol (FTP) applications [5].

* Best Effort (BE): This traffic class contains applications such as telnet or World Wide Web (WWW) access that do not require any QoS guarantee.

4- OBJECTIVE

SCHEDULING ALGORITHMS

Scheduling algorithms are responsible for Distributing resources among all users in the network, and provide them with a higher QoS. Users request different
classes of service that may have different requirements (such as bandwidth and delay), so the main goal of any scheduling algorithm is to maximize the network
utilization and achieve fairness among all users.

4.1- STRICT PRIORITY (SP)

Strict-Priority packets are first classified by the scheduler according to the QoS class and then placed into different priority queues. It services the highest priority
queue until it is empty, and then moves to the next highest priority queue. This mechanism could cause bandwidth starvation for the low priority QoS classes [8].
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4.2- ROUND ROBIN (RR)

It serves each priority queue, starting with the highest priority queue that contains packets, services a single packet, and moves to the next lower priority queue
that contains packets, servicing a single packet from each, until each queue with packets has been serviced once. It then starts the cycle over with the highest
priority queue containing packets [10].

4.3- WEIGHTED ROUND ROBIN (WRR)

Packets are first classified into various service classes and then assigned a queue that can be assigned a different percentage of bandwidth and is serviced in
round robin order. WRR ensures that all service classes have access to at least some configured amount of network band width to avoid bandwidth starvation. In
order to provide the correct percentage of bandwidth to each class if only all of the packets in tall queues are the same size or when the mean packet size is
known in advance [5].

4.4- WEIGHTED FAIR QUEING (WFQ)

WFQ is a data packet scheduling technique which is used for various size packets. It allows different scheduling priorities to statistically multiplexed data flows
and provides the priority to traffic that automatically sorts among individual traffic streams without the requirement of an access list. If N data flows currently
are active, with weights w1, w2...wN, data flow number i then average data rate can be achieved as shown in equation [1].

Rw,
(1)

(Wi +Wa s s e W)

By regulating the WFQ weights dynamically, it can be utilized for controlling the quality of service, for example to achieve guaranteed data rate. WFQ gives each
flow different weight to have different bandwidth percentage in a way that preventing monopolization of the bandwidth by some flows providing fair scheduling
for the different flows [5].

5. SIMULATION AND RESULT

The proposed SS-assisted scheduling algorithm was simulated under the Network Simulator NS-3.17 [19] using first a network topology consisting of 02 SS nodes
interconnected through a single BS node. Then, the number of SSs was varied to test the scalability of the proposed approach.
The following parameters are used in scenario:

< Bottleneck-link-delay — 1 ms

«  Bottleneck Bandwidth — 10 Mbps

<+ Transport protocol type — UDP/TCP

«*  routing protocol — DSDV

Packet size of UDP/TCP — 1500 bytes

Scheduler — PBDRR

Simulation Duration - 100 sec

Modulation — OFDM 64 QAM

Coverage area of base station — 500 m radius

Other parameters used in queue scheduling schemes are set to the default values

X3

*

RS
<

% o o
DR

X3

S
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FIG 5.2: SHOWS RESULTS USING NS3
umesh@umesh-HP-630: ~/ns/ns-allinone-3.17/ns-3.17

TraceDelay: RX 378 bytes from 12.1.1.2 Sequence Number: 4 Uid:
40000000.06ns RXtime: +6099702981.0ns Delay: +59702981.0ns

TraceDelay: RX 1012 bytes from 12.1.1.2 Sequence Number: 1 Uid:

040000000.0ns RXtime: +6099703075.6ns Delay: +59703075.0ns

TraceDelay: RX 506 bytes from 12
40000000.6ns RXtime: +6099703075
TraceDelay: RX 122 bytes from 12
40000000.0ns RXtime: +6899783075
TraceDelay: RX 378 bytes from 12
40000000.0ns RXtime: +6099783875

TraceDelay: RX 1012 bytes from 12.1.1.2 Sequence Number: 1 Uid:

.1.1
.ons
1.1
.ens
1.1
.ons

.2 Sequence Number: 2 Uid:
Delay: +59703075.0ns
.2 Sequence Number: 3 Uid:
Delay: +59703075.0ns
.2 Sequence Number: 4 Uid:
Delay: +59783075.0ns

640000000.0ns RXtime: +6099703120.0ns Delay: +59783120.8ns
TraceDelay: RX 506 bytes from 12.1.
40000000.0ns RXtime: +6099703120.
TraceDelay: RX 122 bytes from 12.1.1
40000000.0ns RXtime: +6099703120.
TraceDelay: RX 378 bytes from 12.1.

40000000.0ns RXtime: +6099703120.

Sent 765 bytes to 224.36.10.81
Sent 407 bytes to 224.36.10.81
Sent 504 bytes to 224.36.10.81

TraceDelay: RX 753 bytes from 12.1.1
40000000.0ns RXtime: +6250336263.
TraceDelay: RX 395 bytes from 12.1.1

.2 Sequence Number: 2 Uid:
Delay: +59783120.06ns
.2 Sequence Number: 3 Uid:
Delay: +59763120.0ns
.2 Sequence Number: 4 Uid:

s Delay: +59783120.0ns

.2 Sequence Number: 5 Uid:
Delay: +10336263.0ns
.2 Sequence Number: 6 Uid:

11959 TXtime:
11956 TXtime:
11957 TXtime:
11958 TXtime:
11959 TXtime:
11956 TXtime:
11957 TXtime:
11958, TXtime:

)

11959 TXtime:

12376 TXtime: +62

12377 TXtime: +62

TABLE 5.1: TABLE SHOWING COMPARISON BETWEEN DELAYS OF DIFFERENT SCHEDULING ALGORITHMS
S.No PEDRR RR

DRR |

0.59762913

1.00421941

1.06123449

0.59762981

1.0625

1.371425571

0.59762075

1.07692308

1.217944718

0.59763075

1.02348993

1.093023256

BWNE= S

0.5976312

1.04411765

1.079545455

FIG 5.3: ANALYSIS OF DELAY OF DIFFERENT SCHEDULING ALGORITHMS

PBDRR
—— RR |
DRR

6. CONCLUSIONS
In this proposed method PBDRR algorithm is implemented using ns3. We analysis delay at various packet size. As results shows delay between frames in
minimum for PBDRR scheduling algorithm. In future work develop algorithm for mobile Wi-Max.

REFERENCES

1. IEEE 802.16 standard-Local and Metropolitan Area Networks —Part 16, IEEE Draft P802.16/D3-2001.

2. Jalali, A., Padovani, R. and Pankaj, R., “Data throughput of CDMA-HDR a high efficiency-high data rate personal communication wireless system,” Proc.
IEEEE VTC pp. 1854-1858, 2000, Tokyo, Japan.

3. Liu, Q., Zhou, S. and Giannakis, G.B., “A Cross-layer scheduling Algorithm with QoS support in wireless networks,” IEEE Transactions on vehicular
Technology, vol. 55, No. 3, May, 2006.

4.  liu, C.L. and Layland, J.W., “Scheduling algorithms for multiprogramming in a hard real time environment”, Journal of the Association for Computing
Machinery, Vol.20, no. 1, pp. 44-61, Jan., 1973.

5. H. Kushner and P. Whiting, “Convergence of proportional- fair sharing algorithms under general conditions,” IEEE Transactions on Wireless
Communications, vol. 3, pp. 1250-1259, 2004

6. H. Wang and V. B. lversen, “Hierarchical Downlink Resource Management Framework for OFDMA Based WiMAX Systems,” in IEEEWCNC Proceedings,
2008, pp. 1709-1715.

7. K. Wongthavarawat and A. Ganz, “Packet scheduling for QoS support in IEEE 802.16 broadband wireless access systems,” International Journal of
Communication Systems, vol. 16, pp. 81-96, 2012

8. Kim, Seungwoon and Yeom, lkjun, “TCP-aware Uplink scheduling for IEEE 802.16". IEEE Communication Letter, Feb., 2007

9. M. Andrews, K. Kumaran, K. Ramanan, A. Stolyar, R. Vijayakumar, and P. Whiting, “COMA QoS scheduling on the forward link with variable channel
conditions,” Bell Labs Technical Memo, Apr 2000.

10. C. Msadaa, lkbal, Camara, Daniel, Filali, and Fethi, “Scheduling and CAC in IEEE 802.16 fixed BWNs: a comprehensive survey and taxonomy,” in IEEE

Communications Surveys and Tutorials, 2010, pp. 1991- 1996.

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT  cc

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME NO. 3(2013), ISSUE NO. 11 (NOVEMBER) | SSN 2231-1009

REQUEST FOR FEEDBACK

Dear Readers

At the very outset, International Journal of Research in Computer Application & Management (IJRCM)
acknowledges & appreciates your efforts in showing interest in our present issue under your kind perusal.

I would like to request you tosupply your critical comments and suggestions about the material published
in this issue as well as on the journal as a whole, on our E-mailinfoijrcm@gmail.com for further

improvements in the interest of research.

If youhave any queries please feel free to contact us on our E-mail infoijrcm@gmail.com.

| am sure that your feedback and deliberations would make future issues better — a result of our joint
effort.

Looking forward an appropriate consideration.
With sincere regards

Thanking you profoundly

Academically yours

Sd/-
Co-ordinator

DISCLAIMER

The information and opinions presented in the Journal reflect the views of the authors and not of the
Journal or its Editorial Board or the Publishers/Editors. Publication does not constitute endorsement by the
journal. Neither the Journal nor its publishers/Editors/Editorial Board nor anyone else involved in creating,
producing or delivering the journal or the materials contained therein, assumes any liability or
responsibility for the accuracy, completeness, or usefulness of any information provided in the journal, nor
shall they be liable for any direct, indirect, incidental, special, consequential or punitive damages arising
out of the use of information/material contained in the journal. The journal, nor its publishers/Editors/
Editorial Board, nor any other party involved in the preparation of material contained in the journal
represents or warrants that the information contained herein is in every respect accurate or complete, and
they are not responsible for any errors or omissions or for the results obtained from the use of such
material. Readers are encouraged to confirm the information contained herein with other sources. The
responsibility of the contents and the opinions expressed in this journal is exclusively of the author (s)
concerned.

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT ;¢

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




I SSN 2231-1009

ABOUT THE JOURNAL

In this age of Commerce, Economics, Computer, L.T. & Management and cut throat
competition, a group of intellectuals felt the need to have some platform, where young
and budding managers and academicians could express their views and discuss the

problems among their peers. This journal was conceived with this noble intention in view.

This journal has been introduced to give an opportunity for expressing refined and

innovative ideas in this field. It is our humble endeavour to provide a springboard to the
upcoming specialists and give a chance to know about the latest in the sphere of research
and knowledge. We have taken a small step and we hope that with the active co-
operation of like-minded scholars, we shall be able to serve the society with our humble

efforts.

[

INTERNATIONAL JOURNAL OF RESEARCH IN
COMMERCE, IT & MANAGEMENT

D

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT |,

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




