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Abstract— The scheduling algorithms play a vital role in 
deciding the Quality of Service (QoS) provided by the 
WiMAX Network. In this paper, the performance of 
various scheduling algorithms for WiMAX network is 
investigated. The QoS of WiMAX in terms of total unicast 
messages received, average unicast delay and jitter; total 
packets en-queued and de-queued, dropped; average 
queue length and queue time for various scheduling 
algorithms are compared. The simulation results show 
that, performance of Weighted Fair Queuing Scheduler 
(WFQ) and Differentiated Services are better compared 
over other scheduling algorithms. 
Keywords— Differentiated Services, Quality of Service, 
Weighted Fair Queuing Scheduler, WiMAX network. 

 
I.  INTRODUCTION 

The services provided by the wireless network depend on 
the Quality of Service (QoS) which decides the 
competence among the different technologies. The 
WiMAX network is the backbone for Broadband Wireless 
Access (BWA) technology used to offer various services 
like VoIP, MPEG, FTP and data services [1-3]. WiMAX 
architecture and standards are discussed in [4]. The Qos 
architecture of WiMAX is given in [5].  
The various QoS services are: (i) Best-effort (ii) 
Differentiated and (ii) Guaranteed services [6]. Among 
these first one provides connectivity without assurance, 
middle one provides priority for the traffic depending on 
the application. Third one provides reservation of 
resources for few. 
For prioritizing WiMAX have five different categories of 
services [7-9]. They are: (i) Unsolicited Grant Service 
(UGS) (ii) Extended Real-time Polling Service (ertPS) 
(iii) Real Time Polling Service (rtPS) (iv) Non-real-time 
Polling Service (nrtPS) and (v)Best Effort (BE). The QoS 
of these services are examined for different environments 
in [7] and its effectiveness in residential and enterprises 
are examined in [10]. Resource allocation for these 
services dynamically is discussed in [11].  

The scheduling algorithms are used to avoid congestion 
control in various services. Few such scheduling 
algorithms [12] are First in First out (FIFO), Priority 
Queuing (PQ), Round Robin (RR), weighted RR and 
Weighted Fair Queuing (WFQ) etc. FIFO not offer any 
priority as in PQ and PQ is not adaptive to real traffic. 
WFQ provides different weights as per bandwidth.  
Traffic scheduling and in-network QoS decency using 
WFQ, RR is examined in [13] and bandwidth allocation 
using various scheduling algorithms are analyzed [14].  
Aymen Belghith et. al proposed mSIR scheduler to 
improve the rtPS performance [15]. The QoS 
performance for Internet Protocol Television application 
is investigated in [16]. 
In this paper, various scheduling algorithms QoS are 
analyzed for WiMAX 802.16 standards. 
 

II.  SCHEDULING  ALGORITHMS 
In this paper, the various scheduling algorithms are 
considered. They are: RR, WFQ, Strict Priority (SP), 
Self- Clocked Fair Queuing (SCFQ), and Differentiated 
Services (DS).  
In RR, serves one packet to one by one until all packets 
are exhausted.  WFQ has assign weights according to 
bandwidth and dynamic packet length. In SCFQ, order of 
the packet scheduled is decided by virtually, during the 
process. In SP, it serves from highest priority to lowest 
priority. 
 

III.  RESULTS  
The WiMAX network QoS performance is measured in 
terms of total unicast messages received, its delay, 
throughput, jitter; total packets enqueued, dequeued, 
dropped, average queue length and average time in queue.  
The Qualnet Simulator is used for simulation. The 
scheduling algorithms used IEEE 802.16 standards for 
different services in WiMAX like best effort, nrtPS, rtPs, 
ertPS and UGS. The simulation time of 20s is considered. 
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The total unicast messages received for various 
scheduling algorithms are shown in Fig. 1. Among all, the 
WFQ has highest and DS has next highest total unicast 
messages received messages. 

 
Fig. 1: Total Unicast Messages Received 

 
The total average unicast end-to-end delay for various 
scheduling algorithms is shown in Fig. 2. Among all, the 
DS has lowest and WFQ has next lowest total unicast 
end-to-end delay. 
The total unicast received throughput for various 
scheduling algorithms is shown in Fig. 3. Among all, the 
WFQ and DS has good throughput. The average unicast 
jitter for various scheduling algorithms is shown in Fig. 4. 
Among all, the DS has very less, RR has less, and WFQ 
have moderate jitter. 
The queue length also decides the QoS performance. The 
total packets enqueued and dequeued for various 
scheduling algorithms are shown in Fig. 5 and Fig. 6. The 
enqueue and dequeue lengths of DS are very less and 
WFQ are less compared to all.   

 
Fig. 2: Average Unicast End-to-End delay 

 
Fig. 3: Unicast Received Throughput 

 

 
Fig. 4: Average Unicast Jitter 

 

 
Fig. 5: Total Packets Enqueued 

 

 
Fig. 6: Total Packets Dequeued 
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Fig. 7: Total Packets Dropped 

 
The total packets dropped are less in WFQ and DS as 
shown, in Fig. 7. Average queue length in DS has very 
less and WFQ has less compared to all scheduling 
schemes, as shown, in Fig. 8. Average time in queue is 
very less for SP, less in DS and moderate in RR, as 
shown, in Fig. 9. 

 
Fig. 8: Average Queue Length 

 

 
Fig. 9: Average Time in Queue  

 
IV.  CONCLUSION 

The QoS performance of WiMAX for various scheduling 
algorithms is compared. Among all, the Differentiated 
Service scheduling is outperforming. Performance of 
Weighted Fair Queuing Scheduling is also good. 

 
 
 

REFERENCES 
[1] Johan Elgered, A. Safaei Moghaddam, and Benjamin 

Vedder, “How quality of service (qos) is achieved in 
wimax (ieee 802.16)”,  

[2] Claudio Cicconetti, Luciano Lenzini, and Enzo 
Mingozz, “Quality of service support in IEEE 802.16 
networks”, IEEE Network, Vol. 20, Issue: 2, March-
April 2006, pp. 50 - 55. 

[3] Vikram Mehta, and Dr. Neena Gupta, “Performance 
Analysis of QoS Parameters for Wimax Netwprks”, 
Int. J. of Engineering and Innovative Technology, 
Vol. 1, Issue 5, May 2012, pp. 105-110. 

[4] Mojtaba Seyedzadegan, and Mohamed Othman, 
“IEEE 802.16: WiMAX Overview, WiMAX 
Architecture”, Int. J. of Computer Theory and 
Engineering, Vol. 5, No. 5, October 2013. 

[5] Anas F. Bayan and Tat-Chee Wan, “A Scalable QoS 
Scheduling Architecture for WiMAX Multi-Hop 
Relay Networks”, 2nd International Conference on 
Education Technology and Computer (ICETC), 
2010, pp.326-331. 

[6] “Quality of Service (QoS) networking”, Chapter 46, 
Internetworking Technology overview, Cisco Press, 
June 1999. 

[7] Kuldeep Singh and Reena Sharma, “Services as 
Parameter to Provide Best QoS: An Analysis over 
WiMAX”, Int. J. of Next Generation Networks 
(IJNGN), Vol. 4, No. 1, March 2012. 

[8] Mehdi Alasti, Behnam Neekzad, Clearwire Jie Hui, 
and Rath Vannithamby, “Quality of Service in 
WiMAX and LTE Networks”, IEEE 
Communications Magazine, May 2010, pp. 104-111. 

[9] Johan Elgered, A.Safaei Moghaddam, and Benjamin 
Vedder, “How Quality of Service (QoS) is achieved 
in WiMAX (IEEE 802.16). 

[10] Claudio Cicconetti, Luciano Lenzini, and Enzo 
Mingozzi, “Quality of Service Support in IEEE 
802.16 Networks”, IEEE Network, March/April 
2006. 

[11] Zhuo Sun, Yufen Zhou, and Mugen Peng “Dynamic 
Resource Allocation with Guaranteed Diverse QoS 
for WiMAX System”, International Conference on 
Communications, Circuits and Systems Proceedings, 
2006,   pp. 1347-1351. 

[12] Ala’a Z. Al-Howaide, Ahmad S. Doulat, and Yaser 
M. Khamayseh, “Performance Evaluation of 
Different Scheduling Algorithms in WiMAX”, 
IJCSEA) Vol.1, No.5, October 2011, pp 81-94. 

[13] Emanuel Puschita, Ovidiu Arion,  Tudor Palade, 
and  Gabriel Manuliac, “WiMAX In-Network QoS 
Dependencies: Application Requests and Network 
Capabilities”, 2011 IEEE International Symposium 



National Conference on Computer Security, Image Processing, Graphics, Mobility and Analytics (NCCSIGMA) 
International Journal of Advanced Engineering Research and Science (IJAERS)               Special Issue (NCCSIGMA-16) 
https://dx.doi.org/10.22161/ijaers/si.21                                                                          ISSN: 2349-6495(P) | 2456-1908(O) 

www.ijaers.com                                                                                                                                                                            Page | 100  

 

on Broadband Multimedia Systems and Broadcasting 
(BMSB), 8-10 June 2011. 

[14] Avinash Kaur, Harvinder Singh and Parveen Sharma, 
“Bandwidth Allocation Scheduling Algorithms for 
IEEE 802.16 WiMax Protocol to Improve QoS: A 
Survey”, International Journal of Computer 
Applications (0975 – 8887), Vol. 98, No.11, July 
2014. 

[15] Aymen Belghith, and Loutfi Nuaymi, “Comprison of 
WiMAX Scheduling Algorithms and Proposals for 
the rtPS QoS Class”, 14th European Wireless 
Conference, 22-25 June 2008.  

[16] Adrian Sheeu, and Arianit Maraj, and Rozeta Miho 
Mitrushi, “Analysis of QoS requirements for 
delivering IPTV over WiMAX technology”, IEEE 
International Conference on Software, 
Telecommunications and Computer Networks 
(SoftCOM), 23-25 Sept 2010. 
 
 

 
 
 
 
 
 
 
 


