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Abstract— This paper presents the QoS Requirement of Wi-

MAX technology. In this paper Wi-MAX Technology 

working around a metropolitan area. It used to creating the 

WMANs. It also called 802.16e IEEE Standard and Wireless 

MAN. It increased the wireless network capability for 

communicate between one device to other devices. It covered 

entire city with wireless network. Its frequency rate is 2.5 

GHz. It also works on voice and video calling connectivity. It 

provides the data rat up to 70 mbps speed for longer distances. 

Wi-MAX is much faster technology for broadband 

connection. The Result showed how different factors such as 

throughput, Delay and PDR might affect the performance of 

Wi-MAX. The Simulation input parameter is node length and 

output parameter End to End delay, PDR, Jitter and 

throughput were captured the data Performed in this paper. 
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I. INTRODUCTION 

A. Bluetooth or LrPAN 

LrPAN technology used for data communication within short 

range it uses the replacement of cables and connected the two 

or more devices. LrPAN is a networking technology designed 

at less-energy, short range applications. It was originally 

developed by Ericsson, but is manage as an open requirement 

by the Bluetooth Special Interest Group. LrPAN is a newly 

planned standard for short range, Low power wireless 

transmission. [1] LrPAN stands for Low Range Personal Area 

Network it also known as Bluetooth. This Technology 

follows the Standards of IEEE 802.15 is being organize into 

WPAN. It builds around limited coverage area like as small 

buildings, rooms, offices, small cabins etc. 

 It used for short range communications, it enabled 

within 10-100 meters range to transfer data .Its frequency 

band at 2.4 GHz that allow Bluetooth communication for 

sharing data. Bluetooth Technology facing the major 

challenges is: 

 It reliable and protected from remote sources. 

 Not depends to other applications. 

 Quality of Service (QoS) 

 Bluetooth network is a wireless technology standard 

for communicating data in short distances. [2]It is a fix device 

in mobile phones and speakers. Bluetooth saved the energy 

from transmitting data between two devices. It also builds the 

personal area networks (PANs). It developed by telecom 

vendor Ericsson in 1994. Bluetooth is controlled by the 

Bluetooth Special Interest Group (SIG). [3] There are more 

than 30k member companies in this technology of 

telecommunication, computing, networking and consumer 

electronics. Bluetooth standardized as IEEE 802.15.1. 

Bluetooth is a protocol for sending and receiving data via a 

2.4GHz wireless Link. It is a type of sequence protocol. It 

used in short-range, low power, low cost, Wireless 

Transmission between electronic devices. Bluetooth is a 

perfect device for short range communication. [4] It is a main 

part of that wireless revolution. Now a days we feels like 

every things are wireless. Bluetooth consume low energy. It 

serves as an excellent protocol for transmission using 

wireless technique. It uses only short range less than hundred 

meters. 

B. Wi-Fi 

This technology also known as WLAN and it follows the 

IEEE 802.11 standard. This technology is access from one 

mobile node to other mobile nodes. It stands for Wireless 

Fidelity. It works very fast it rapidly and capably connected 

the PCs to ISP and LAN’s Network correspondingly. WLAN 

is like a conventional Ethernet network and it also involves 

configuration to fixed common resources and transmit 

records to set up audio links for receiver and hands-free 

devices. It used radio frequencies like as WPAN but it has 

superior power resultant in a strong connection. It connected 

with high bandwidth in a Local Area infrastructure that is 

capable for multiple data applications. [5] Wireless LAN is 

really measured for providing better services. Wi-Fi has used 

dissimilar standards. 

 The most commonly used networks follow standard 

IEEE 802.11 and IEEE 802.11g. [6] CSMA procedure used 

in this IEEE standards 802.11 it provides good and similar 

access for every system. In this technique it is basically a 

listening before talking method used. It utilize data rate from 

coverage area and wireless network. It provides 100 mbps 

data rate for newly standard it is a limited area for connecting 

devices. WLAN is compared with Wi-MAX it extra cost 

efficient than Voice interactions and Wi-MAX. In this 

technique data is transform in DQPSK and DBPSK by 

physical layer. It ranges between 2mbps and 1mbps data rates 

correspondingly. 

 MAC layer provides the reasonable connection with 

the various subscriber locations and it allowed transferring 

data it might be capable to receive the data packets over the 

transferred wireless network. [7]. 

C. Wi-MAX 

Wi-MAX stands for Worldwide Interoperability of 

Microwave Access. It follows the IEEE 802.16 standards and 

WMAN. Wi-MAX range is much faster than WLAN and 

LrPAN. It increased the wireless network capability for 

communicate between one devices to other devices. It is used 

in metropolitan city and areas. It covered entire city with 

wireless network. Its frequency rate is 2.5 GHz. 

 WMAN range is depends on the connection with 

LOS line of sight. [8] 

 WMAN can be improved up to 75 miles. It provides 

the solution for internet connectivity it has to be clear the 

accessibility of internet connection. It also works on voice 

and video calling connectivity. It provides the data rat up to 

70 mbps speed for longer distances. Wi-MAX is much faster 

technology for broadband connection. 

 It will also support the low latency applications like 

internet, voice and video connectivity. [9] It comprises two 



Evaluation of Quality of Service (QoS) of LrPAN, Wi-Fi & Wi-MAX 

 (IJSRD/Vol. 6/Issue 07/2018/112) 

 

 All rights reserved by www.ijsrd.com 479 

types of network nodes. One is mesh routers and other one is 

mesh clients. It presents the routing ability for existing 

gateway and bridge utility. In conventional routers, mesh 

routers compose the additional routing protocols which is 

supports the multi hope wireless mesh network. [10] 

 It covers the two or more metropolitan cities. Wi-

Max technology is much faster than other technology it also 

known as WMAN. Its ranges around the whole city. When 

Wi-Max is implemented then communication is very fast. 

WMAN is one of the oldest broadband wireless technologies 

around today. WiMAX systems are likely to be able to deliver 

broadband access services to residential and entrepreneurial 

customers economically. 

 Loosely, WiMax is a standardized Ethernet wireless 

version designed primarily as wire technologies (such as 

Cable Modems, DSL and T1 / E1 connections) to provide 

broadband access to customer premises. More seriously, 

WiMAX is an industry trading organization made by 

communication, joint and leading companies to integrate and 

authenticate the compatibility and interoperability of 

broadband wireless access equipment that meet IEEE 802.16 

and ETSI HIPERMAN standards. Apply WiMAX like WiFi, 

but at a higher speed on more areas and with a greater number 

of users. Wireless technologies are very popular now days. 

Wireless LAN and Wireless MAN are used IEEE 802.11 

standard and 802.16 standard.[11] WiMAX has the potential 

to provide a service even in areas that are difficult to reach 

the wire infrastructure and the ability to overcome the 

traditional borders of traditional infrastructures. Wi-max 

provide both types of frequencies one is licensed and other is 

non- licensed frequencies. These frequencies providing a 

organized environment and economical model for wireless 

carriers. The average ranges for Wi-MAX networks likely 4-

5 miles even it covers the building wall and trees. It provides 

services ranges up to 10 miles around 16 km. it likely to be 

line of sight (LOS) applications. [12] 

II. SIMULATION TOOLS 

Network Simulator is used for node communication and 

wireless networks. 

 It also used real time network traffic and topology 

for analysis. According to researcher it is proved to be great 

tools for simulation. It developed in C++ and TCL. Otcl mean 

Object TCL, also used in NS2 [13]. TCL programming used 

for simulation experiments TCL stands for Tool Command 

Language; TCL is used with adding new module C++. 

There are three important tools for implementing project in 

NS2. 

 TCL Programming 

 Otcl Programming 

 NS2 Commands 

 We have extracted the ns2 package in home folder. 

Then now open terminal and change you directory using cd 

command. In ubuntu 14.04. After doing this task we run. 

/install command on terminal. 

root@ubuntu:~/$cd ns-allinone-2.35 

root@ubuntu:~/ns-allinone-2.35$. /install 

III. SIMULATION SCENARIOS & RESULTS 

A. Simulation Parameters 

1) Parameters: Wi-Max 

2) Simulation Tools: NS2.27 (Network Simulator2) 

3) Simulation Time: 12 sec 

4) Dimension: 1200 X 1200 

5) Number of Nodes:10, 20, 30, 50,100 

6) Traffic Model: CBR (Constant Bit Rate), 

7) Transfer Model: FTP, UDP, TCP 

8) MAC- Protocol: 802.11, 802.15, 802.16 

9) Routing Protocol: AODV [14] 

10) Radio Frequency: 2.4GHz, 2.5 GHz, 2.5 GHz. 

11) Bandwidth: 11 Mbps 

12) Data Rate: 11 Mbps 

We have assumed the 10,20,30,50,100 nodes for comparison 

of these technologies. 

 All nodes are placed randomly in zone. We have 

rectangular area called zone. Its dimension is 1200 X 1200. 

We placed all nodes in this zone one by one. First we check 

using 10 node performances, second 20 nodes performance 

and so on. 

B. Assumptions 

1) 10 nodes, 20 nodes, 30 nodes, 50 nodes and 100 nodes 

placed randomly. 

2) All Nodes has equal energy and equal bandwidth. 

3) All nodes are connected with CBR traffic 

C. Setup 

 Transport Protocol - TCP 

 Traffic - CBR 

 Routing Protocol- AODV, UDP 

 Initial Energy (Per Node) - 0.2/20 (in Joules) 

 Generate Random data to transmit. 

1) Step 1: Start Algorithm 

2) Step 2: for i->1 to 10 

3) Step 3: if node_id and Protocol matches then proceed 

4) Step 4: select the Transport Protocol UDP 

5) Step 5: select the Traffic CBR 

6) Step 6: set Parameters routing Protocol AODV 

7) Step 7: for j -> 1 to max 

8) Step 8: if status -> available 

9) Step 9: Send report to the source 

10) Step 10: Update data 

11) Step 11: Reset data 

12) Step 12: else 

13) Step 13: Put report on hold 

14) Step 14: end if 

15) Step 15: else 

16) Step 16: Flash warning “Data not received” 

17) Step 17: end if 

18) Step 18: end for 

19) Stop 19: Stop Algorithm 

D. Scenario 1 

1) Throughput Analysis 

Throughput refers to the performance of tasks by a computing 

service or device over a specific period. It measures the 

amount of completed work against time consumed and may 

be used to measure the performance of a processor, memory 
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and/or network communications. Analyze the various data 

rate according to the Number of Nodes increases. It finds data 

value of each technology such as LrPAN, WLAN and 

WMAN. 

 Three Technologies are showed the different data 

value in Table 1.1. 

Nodes WPAN WLAN WMAN 

10 181 212 412 

20 190 397 506 

30 220 269 581 

50 281 261 592 

100 290 184 610 

Table 1.1: Throughput Data (kbps) 

 
Fig. 1.1: Throughput Data of WPAN, WLAN & WMAN 

 According to the figure 1.1 shown the Throughput 

result of Bluetooth, Wi-Fi and Wi-MAX. In figure5 Wi-MAX 

throughput data is increases then Wi-Fi and Bluetooth. 

Because of data is acceded other than Wi-Fi and Bluetooth. 

Wi-Fi provides the best services compare to the other 

technologies. 

E. Scenario 2 

1) Packet Delivery Ratio PDR 

PDR finds the ratio of three different Technologies such as 

Bluetooth, Wi-Fi and Wi-MAX according to Nodes are 

increases These three Technologies are showed the different 

Ratio value in Table 2.1 

Nodes WPAN WLAN WMAN 

10 0.21 0.24 0.28 

20 0.11 0.12 0.19 

30 0.12 0.11 0.19 

50 0.12 0.13 0.22 

100 0.13 0.15 0.25 

Table 2.1 Packet Delivery Ration PDR (Seconds) 

 
Fig. 2.1: Packet Delivery Ratios of WPAN, WLAN and 

WMAN 

F. Scenario 3 

1) Jitter 

Jitter in IP networks is the variation in the Latency on a packet 

flow between two systems, when some packets take longer to 

travel from one system to the other. Jitter results from 

network congestion, timing flow and route changes. These 

three Technologies are showed the different Jitter values in 

Table 3.1 

Nodes WPAN WLAN WMAN 

10 0.1 0.21 0.32 

20 0.22 0.39 0.41 

30 0.22 0.26 0.38 

50 0.25 0.26 0.32 

100 0.21 0.22 0.29 

Table 3.1 Jitter Ratio (Seconds) 

 
Fig. 3.1: Jitter Ratios of WPAN, WLAN and WMAN 

G. Scenario 4: 

1) End to End Delays (E2E) 

It consumes time for a transferring the packet across the 

network from one node to other node. End-to-end delay is 

also known as one-way delay (OWD). In E-to-E delay in 

networks comes from the different sources like transmission 

delay, propagation delay, processing delay and queuing 

delay. It generates the results from WPAN, WLAN and 

WMAN technologies. These results are shown in the Table 

4.1 

Nodes WPAN WLAN WMAN 

10 1.2 1.43 1.5 

20 0.88 0.98 1.1 

30 1.3 1.53 1.61 

50 1.21 1.42 1.55 

100 2.1 2.35 2.37 

Table 4.1: End to end Delay (Seconds) 

 
Fig. 4.1: End to End Delay of WPAN, WLAN and WMAN 
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H. Scenario 5 

1) Packet Received 

Total Packet Received by WPAN, WLAN and WMAN 

according to Nodes varies. These three Technologies are 

showed the different Packet Received value in Table 5.1 

Nodes WPAN WLAN WMAN 

10 191 292 341 

20 648 947 957 

30 527 794 845 

50 211 362 410 

100 257 312 355 

Table 5.1 Total Packet Received (kbps) 

 
Fig. 5.1: Total Packet Received by WPAN, WLAN and 

WMAN 

I. Scenario 6 

1) Packet Sent 

Total Packet Sent by WPAN, WLAN and WMAN according 

to Nodes varies. These three Technologies are showed the 

different Packet Sent value in Table 6.1 

Nodes WPAN WLAN WMAN 

10 1115 1379 1406 

20 1251 1378 2410 

30 1268 1392 3110 

50 2266 2377 1450 

100 2814 3006 1478 

Table 6.1 Total Packet Sent (kbps) 

 
Fig. 6.1: Total Packet Sent of WPAN, WLAN & WMAN 

IV. CONCLUSION & FUTURE WORK 

In this work which allows the sharing and coordination of 

data among various nodes can be used to decrease the 

bandwidth and power consumption. In comparison of three it 

frequently access data not only to reduce the average data 

latency but also to save the wireless bandwidth. 

A. Conclusion 

In this dissertation works on three main technologies WPAN, 

WLAN and WMAN. It also explain how to controlled data 

among three technologies. These three technologies are inter 

relate to each other. It technically related analysis among the 

WPAN, WLAN, WMAN wireless networks present the 

substitute data to the problem information access in wide 

areas which is unreachable areas to these technologies. We 

find the comparisons of WPAN, WLAN and WMAN. 

B. Future Work 

This Dissertation is totally fulfilling the requirements of 

wireless networks. But in this work has performed the 

WMAN communication networks is most excellent to 

WLAN and WPAN networks. In this work it is experimental 

that Wi-MAX is improved than two of them but it is not 

replacement of other technologies. So in future needs to 

enhance the Wi-Max technology in remote areas. 
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