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I. Introduction 

Wireless Networks consist of a number of nodes which communicate with each other over a wireless channel 

which have various types of networks: sensor network, ad hoc mobile networks, cellular networks and satellite 

networks. As the need for innovative and efficient means of information exchange shoot up, wireless networks 

are increasingly being used to address these demands with limited costs to infrastructure requirements. 

However, the growing popularity and widespread applications of wireless networks are directly proportionate to 

their propensity for security exploitation. The strength of its infrastructure also becomes the point of its greatest 

vulnerability. Thus decreasing the confidence level of the system as it pertains to availability, reliability, data 

integrity and privacy concerns. Wireless networks indeed are an effective means of communication for a variety 

of platforms (desktop, notebook, mobile device etc.). However, merely transporting data absent safe guarding 

the data and preventing any corruption is not complicit with efficiency. True efficiency by default must entail 

the incorporation of security methods to prevent and/or reduce data breaches. 

Heterogeneous Wireless Campus Network (HWCN) can be defined as a subset of Wireless Local Area Network 

(WLAN) with one or multiple wireless resources like Global System for Mobile communication (GSM), 

Wireless Fidelity (WiFi) and World Interoperability for Microwave Access (WiMAX) in a typical campus area. 

A multiple interface enabled mobile device can access any of these resources based on his application demand 

running on the Mobile Node (MN). Next generation wireless communication technology is expected to be 

heterogeneous consisting of these wireless technologies. It is also desired that most of the popular places would 

be overlapped by these technologies where a MD can use these technology simultaneously. These network 

technologies provide different range of bandwidths and every technology is operated independently. Therefore, 

aggregation of these different bandwidths into a MD can play an important role to enhance the performance of 

real-time applications. In a heterogeneous wireless network, a multi-interface enabled user can toggle among 

different Radio Access Technologies (RATs) and select the best suitable RATs for their applications. Radio 

Access Technologies is the underlying physical connection method for a radio based communication network, 

many modern phones support several RAT’s in one device such as Bluetooth, Wi-Fi, 3G, 4G, LTE etc. If there 

is no single RAT exists that does not have enough bandwidth to meet desired applications, multiple RATs can 

be selected and their bandwidth can be aggregated to create a single logical link that has enough bandwidth to 

serve the application. 

Bandwidth aggregation or resource sharing has numerous benefits to provide quality data transmission 

especially for real-time applications. Network capacity can be scaled up for network operators to fulfill high 

bandwidth demands that increases throughput and decreases latency [1]. Furthermore, resource sharing can 

increase service reliability, improve fault tolerance by transmitting redundant data over multiple RATs and 

increase coverage area by combining multiple RATs [1]. Wireless resources can be shared from multiple RATs 

to create a high speed logical link and can be used into multimode device for high bandwidth demanding 

applications. Figure1 shows that a multimode device is connected with one RAT namely, GSM where two 

RATs are available in that particular area. If the desired application needs high bandwidth and cannot be 

Abstract: The quality of service in any wireless network is the main concern due the tremendous enhanced 

available technologies. The heterogeneous network does not provide the efficient communication as lots of 

resources get wasted at the gateway of two networks. The optimization is required for the efficient 

communication within different networks. The efficient communication is necessary due to enhanced 

technology. The methodologies for efficient communication not only checks overheads but also enhances 

QoS’s in heterogeneous wireless networks. This paper discusses the QoS in heterogeneous wireless 
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Keyword: QoS, WI-fi, Wimax, Wireless  

 



Divya et al.,  American International Journal of  Research in Science, Technology, Engineering & Mathematics,  10(1),  March-May 2015, 

pp. 55-58 

AIJRSTEM 15-317; © 2015, AIJRSTEM All Rights Reserved                                                                                                              Page 56 

transmitted through only GSM, the multimode device can share other available RATs’ bandwidth like WiMAX 

and WiFi and make a logical link. 

 
Fig 1: Heterogeneous Wireless Campus Network 

 

II. Related Work 

Danyu Zhu et al. [2] proposed an integrated network architecture that utilizes both wireless interfaces to provide 

better QoS support by QoS Aware Wireless Bandwidth Aggregation (QAWBA).  Puneet Sharma et al. [3] 

designed, implemented and evaluated a deployable bandwidth aggregation system providing high-speed Internet 

access to a collaborating community of wireless end-systems. They demonstrated that the system not only 

improves access service quality, but enables otherwise unachievable services such as the delivery of high-

bandwidth streaming media. B. K. Gupta et al. [4]  proposed a new hybrid scheme for handover in ATM based 

PCN to improve the QoS parameters in Wireless ATM network. The scheme is quite simple. Anthony J. Saliba 

et al. [5] demonstrated the importance of defining the concept of user-perceived QoS and linked this to specific 

wireless data network parameters for a range of anticipated valuable applications.  Kameswari Chebrolu et al. 

[6] present a network layer architecture that enables diverse multiaccess services. They proposed one algorithm 

Earliest Delivery Path First (EDPF) ,that ensures packets meet their playback deadlines by scheduling packets 

based on the estimated delivery time of the packets.  Sylwia Romaszko et al. [7] presented the three algorithms 

dynamically selecting a lower, upper or both bounds of the CW interval. All these approaches outperform the 

IEEE 802.11 DCF standard in terms of total number of packets received, the number of collisions, the lifetime 

of the network, the dead of the first node, and slightly the average delay. Patil, S. et al. [8]  proposed a 

scheduling and resource allocation scheme that allows base station to serve a mixture of real-time and best-

effort users. The proposed scheme realizes probabilistic QoS guarantees over short time scales to real-time users 

while exploiting both intra- and inter-class opportunism across users. Jin, N. et al. [9] investigated whether 

congestion-based pricing can be used to control aggregate traffic into each code point by motivating users to 

choose the codepoints appropriate for each application. Elias Z. Tragos et al. [10] present the fundamentals of 

access-network-based admission control, an overview of the existing admission control algorithms for 2G and 

3G networks, and finally give the design of a new admission control algorithm suitable for future 4G. 

Kirubakaran.S et al. [11] studied the interoperability problem in public safety LMR networks and commercial 

cellular networks for disaster response. The interoperability can be enhanced by using S-SIP and Optimal radio 

resource management.  

Abhishek Mairh et al. [12] proposed the system level Quality-of-Service (QoS) at the data link layer. This 

system level QoS is designed to guarantee the drop rate in wireless cellular networks. R K Jha et al. [13] have 

implemented the performance comparison with different WiMAX environment for video application under UGS 

(Voice over IP (VoIP) without silence suppression) with respect to Throughput, Load and Delay. K. Sakthi Mala 

et al. [14]  proposed a new cross layer feedback mechanism, which identifies wireless losses and inform TCP. 

TCP recovers such losses immediately, which normally would lead to slowstart. Wahida Mansouri et al. [15] 

defined a method for distributing end-to-end delay in heterogeneous networks. Their proposed method assigns a 

per-network delay value for each network along the routing path such that the maximum end-to-end packet 

delay is not exceeded. Their simulation results show that their scheme can have better performance under 

various network sizes. Jun Huang et al. [16] devised two efficient routing algorithms and analyzed their 

computational performance. Also, they conducted extensive experiments for the proposed algorithms, evaluated 

the performance of the obtained solution over an open test bed. Both of the theoretical analysis and the 

experimental results provide insights about the efficiency and effectiveness of the proposed routing algorithms. 

Duc Hoang Bui et al. [17] presented GreenBag, an energy-efficient bandwidth aggregation middleware that 

supports real-time data-streaming services over asymmetric wireless links, requiring no modifications to the 

existing Internet infrastructure and servers. Bala Murali Krishna K et al. [18] proposed a simple and application 

layer Dynamic Link aggregation Scheme (DLAS) where data can be dynamically transferred through multiple 

links parallelly or sequentially. They achieved 65 % improvement in maximum achievable throughput when 

compared to an existing application layer link aggregation technique. The table 1 also analyze the existing 
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techniques for QoS in the heterogeneous wireless networks. Existing  work of researchers has been summarized 

in Table 1. 
                                                                        

Table 1: Analysis of Existing Technique
Sr No. Title Year Advantage Disadvantage 

 

1 QoS Aware Wireless Bandwidth 
Aggregation(QAWBA) by 

Integrating Cellular and Ad-Hoc 

Networks. [2] 

2004 Better QoS support  Only wireless network 
supported 

2  Handheld routers: Intelligent 
bandwidth aggregation for mobile 

collaborative communities. [3] 

2004 Bandwidth aggregation system providing high-
speed Internet  

Does not connect wired 
network 

3 User-perceived quality of service 
in wireless data networks. [5]  

2005 QoS is application specific, 
where various applications require different 

levels of network performance to satisfy users 

TCP/IP delay varies  

4  Bandwidth aggregation for the 

real-time applications in 
heterogeneous wireless networks 

[6] 

2006 Multi-access services Only scheduling 

Considered 

5 Managing resources and quality of 
service in heterogeneous wireless 

systems exploiting opportunism.  

[8] 

2007 scheduling as well as resource allocation 
considered  

Base station gets 
overloaded 

6 Reducing Packet Delay and Loss 
in Heterogeneous Mobile Wireless 

Networks. [11] 

2010 Introduce commercial cellular networks for 
disaster response 

Only work in normal 
conditions 

7 A Performance comparison for 
QoS with different WiMAX 

environment for video application. 

[13] 

2011  Aims to apply high data rates, quality of 
services, long range and low deployment costs 

to a wireless access technology on a 

metropolitan scale. 

Less exposure 

8 Quality-of-service at data link 

layer in wireless cellular networks 

[12] 

2011 Quality-of-Service (QoS) at the data link layer Only one layer 

considered 

9 TCP-WLAware: Wireless Loss-
Aware TCP[14] 

2012 cross layer feedback mechanism, which 
identifies wireless losses immediately 

Recovery of losses is not 
proper 

10 End-to-end delay distribution in 

wireless heterogeneous networks 
[15] 

2013 end-to-end packet delay minimized in peer to 

peer system 

Applicable to specific 

system. 

11 Guaranteeing End-to-End Quality-

of-Service with A Generic 

Routing Approach. [16] 

2014 Efficient routing in heterogeneous environment. Homogeneous networks 

ignored 

12 GreenBag: energy-efficient 

bandwidth aggregation for real-

time streaming in heterogeneous 
mobile wireless networks. [17] 

2013 Energy-efficient bandwidth aggregation 

middleware supports real-time data-streaming 

services over asymmetric wireless links, 
requiring no modifications to the existing 

Internet 

GreenBag  middleware 

does not work for 

interactive real-time 
streaming applications 

13 A Dynamic Link Aggregation 

Scheme for Heterogeneous 
Wireless Networks [18] 

2014 Enhanced throughput using link aggregation 

technique. 

Not adaptive 

 

III. Conclusion 

This paper reviews the existing techniques for the QoS in the heterogeneous wireless networks. The existing 

techniques are not adaptive. The existing technique behaves same for the different types of network. This leads 

to the degraded performance. The performance can be enhanced by using the fuzzy logic. The fuzzy logic will 

make the technique adaptive. The fuzzy will decide the nature of the technique on the basis of various input 

parameters.  This must improve the performance of the DLAS (Dynamic Link Aggregation Technique).The 

paper also briefs the advantages and limitations of existing techniques. The future work will include design of 

new technique for enhancing Dynamic Link Aggregation in heterogeneous wireless networks.  
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