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 Background: Hybrid wireless networks is the combination of mobile wireless adhoc 

networks (MANET) and wireless infrastructure networks. QoS is the main problem 
concerned with hybrid wireless networks. QoS is the performance level of services 

offered by a service provider or network to the user. Many conventional routing 

protocols are developed for providing QoS in hybrid wireless networks. This paper 
aims to make a survey on protocols to support QoS in hybrid wireless networks. In this 

paper various approaches are taken into consideration and several literature key ideas 

are presented. 
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INTRODUCTION 

 

 Wireless networks have been developed rapidly with various applications such as used in military, 

emergency operations, entertainment and education. Hybrid wireless networks are considered to be as one of the 

better network infrastructures for the next generation wireless networks. Hybrid wireless network is the 

combination of infrastructure networks and mobile adhoc networks. Infrastructure network is used to improve 

the scalability of MANET whereas MANET which extends the coverage of infrastructure networks. Hybrid 

wireless networks are networks in which any mobile node in a wireless network may have connectivity, either 

directly or via a gateway node, to an infrastructure network. The routing protocol should be able to provide a 

certain level of Qos as demanded by the nodes. The QoS parameters can be bandwidth, delay, throughput. 

Different applications have different requirements, their level of QoS and the associated QoS parameters also 

differ from application to application. For example, for multimedia, the bandwidth and delay are the key 

requirements, military applications have additional parameters as security and reliability. QoS parameters to be 

considered are  

 

Throughput: 

 Throughput is defined as the number of packets transmitted within the particular period of time. 

 

Energy consumption: 

 Energy management is defined as the process of managing the sources and consumers of the energy in a 

node or in the network as a whole for enhancing the lifetime of the network. Shaping the energy discharge 

pattern of a node’s battery to enhance the battery life; finding routes that results in the minimum total energy 

consumption in the network. 

 

Power consumption: 

 The power consumed by the radio frequency (RF) module of a mobile node is determined by several factors 

such as state of operation, the transmission power, and the technology used for RF circuitry. 

 

Load balancing: 

 Load balancing is the main criteria for QoS where the load provided should be balanced among each path in 

the network. 
Bandwidth efficiency: 
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 Since the channel is shared by all nodes in the broadcast region, the bandwidth available per wireless link 
depends on the number of nodes and the traffic they handle.  Thus only a fraction of total bandwidth is available 
for every node. 
 
Performance:  
 A protocol should make minimum number of transmissions to deliver a data packet to all group members. 
 
Security: 
 Authentication of session members and prevention of non-members from gaining unauthorized information 
play a major role in military communications. 
 One of the major application areas of adhoc wireless networks is in hybrid wireless architectures such as 
multi- hop cellular networks (MCNs) and integrated cellular adhoc relay networks (iCAR). The major 
advantages of hybrid wireless networks are as follows: 

 Higher capacity than cellular networks obtained due to the better channel reuse provided by reduction of 
transmission power, as mobile nodes use a power range that is fraction of the cell radius 

 Provide increased flexibility and reliability in routing 

 Better coverage and connectivity in holes (areas that are not covered due to transmission difficulties such as 
antenna coverage or the direction of antenna) of cell can be provided by means of multiple hops through 
intermediate nodes in the cell. In Fig.1, the classification of hybrid architectures is shown 
 

 
 
Fig. 1: Hybrid Network Classification. 
 

I. Literature survey: 
Energy efficiency protocols:  
Energy based link replacement protocol: 
 Energy based Link replacement (ELR) algorithm (Wen-Lin Yang, Lung-Jen Wang,  2009) is proposed 
where it starts with two level multicast tree which is used to replace the higher power links with lower power 
links inorder to reduce the total power in multicasting group.  Overall energy consumed in the network can also 
be reduced by using Energy based Link replacement algorithm. 
 
Link -Stability And Energy Aware Routing Protocol: 
 Energy awareness is considered to be as an important factor while transmitting the packet. Link-stability 
and Energy aware Routing protocols (LAER) (Floriano De  Rango, 2012) is proposed which is used to identify 
the stable-link and to transmit the packet through the stable link. When the packet is transmitted through the 
stable link, the energy required to transmit the packet will be very low. Link stability and energy aware routing 
is compared with PERRA (power efficiency and reliable data transmission) protocol which shows that 
performance of LEAR is better than PERRA. 
A Simple Cooperative Diversity Protocol: 
 A simple cooperative diversity protocol (Aggelos Bletsas, 2006) has been proposed to find the best path 
between source and destination will be selected which requires no topology information which provides the 
reliable and efficient transmission in wireless networks and hence improves the QoS such as reliability and 
energy efficiency. 
 
Performance    improvement protocols: 
Eaack-a protocol for secure intrusion-detection system:  
 Enhanced-Adaptive ACKnowledgememt (EAACK) protocol (Elhadi, M., 2013) is designed to detect the 
malicious node which greatly affects the network performance. By using EAACK protocol intrusion detection is 
made, the malicious node is identified and should be eliminated to improve the performance. 
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Efficient   Broadcasting Protocol:  

 The objective is to determine the small set of forward nodes to ensure full coverage for broadcasting among 

these nodes by using local view. By combining all the local view technique, the aggregated local view technique 

is proposed to ensure efficient broadcasting in whole network with full coverage. By making performance 

analysis and simulation study, the effectiveness of the proposed scheme is confirmed. 

 

Dynamic Source Routing Protocol: 

 Link status for a time period is calculated and the topology may changes based on mobility. Dynamic 

source routing protocol (Jiang, S., 2004) is proposed to provide the adaptability for varying topologies and 

performance should be be as high as possible even when the topology changes. Thus the performance will be 

improved by using dynamic source routing protocol. 

 

Load balancing protocol: 

Multipath   qos   routing protocol  for  load balancing: 

 Delay, jittter, bandwidth are some of the QoS requirements in MANET. Given QoS requirements should be 

satisfied Load balancing is one of the important QoS criteria  essential for QoS routing. Multipath Routing for 

Load Balancing (MQRLB) (Venkatasubramanian, S., N.P. Gopalan, 2013) protocol is proposed for load 

balancing. In which computation of paths p1,p2,..pn are done using multi path discovery technique. Balancing 

function is calculated for each path and if balancing function is greater than forwarding function then load 

balancing is triggred to calculate the successful number of paths. Therefore multi-path routing for load 

balancing is used for calculating the balancing function and forwarding function for each path, based on which 

the load unbalance condition is checked and load distribution can be done. 

 

Load  Balancing -  Aomdv Protocol: 

 Load balancing is considered to be as main problem in hybrid wireless networks. Multipath load balancing 

(MALB) is proposed (Maheswari, D., R. Nedunchezhian, 2012) which balance the load for each path which 

effectively regulates the traffic rate. Traffic rate can be regulated which is used to reduce the average end to and 

delay of the network. LB-AOMDV (Load Balancing-AOMDV) is proposed for better load balancing. 

 

Integrated Cellular And Ad Hoc Relaying Systems: Icar Protocol: 

 Integrated cellular and ad hoc relaying systems are a wireless system (Jie Zhou, Yang Richard Yang, 2002). 

which is an integration of cellular and adhoc technologies. Due to unbalanced traffic, the congestion problem 

may arises in cellular systems. Signalling protocol is proposed for balancing the traffic loads efficiently and 

transmission power can be reduced in iCAR. 

 

Parcels:   Pervasive   Ad-Hoc Relaying   Protocol:  

 PARCelS which is architecture for the integration of cellular and adhoc netwoks. PARCelS is used in 

hybrid wireless networks (Hongyi Wu, 2001) to balance traffic load and also to avoid traffic congestion and also 

to reduce latency. PARCelS is scalable and saves large investment. So, it is considered to cost effective which 

does not need any mobile devices in cellular networks and hence the capacity of the network can also be 

improved.  

 

Bandwidth efficiency protocols: 

Cooperative  Communications Protocol:  

 Cooperate communication protocol (Ahmed, S., 2008) is used where source determines when it needs to 

cooperate with one among several relay nodes and which relay to cooperate. Relay nodes are considered to be as 

forwarders where it identifies the destination quickly. Cooperative communication protocol improves the 

bandwidth efficiency and also balances  tradeoffs  between bandwidth efficiency and symbol error rate 

performance. 

 

Review Of Multicast Qos Routing Protocols For Manet:  

          Bandwidth is considered to be limited and sharing of bandwidth takes place between the participating 

nodes in the network. It is important to effectively utilize the network bandwidth. QoS Multicasting protocol 

(Aisha-Hassan, A., 2008) is used to minimize the link bandwidth and the communication cost can also be 

reduced by sending the same data to multiple participants in multicasting group. 

 

Throughput and reliability protocols: 

Automatic feedback control protocol: 

 Framework is developed by using automatic feedback control and markov chain model (Jiajia Liu, 2013) is 

proposed to depict the complicated packet delivery. To avoid the complicated packet delivery this framework is 
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used and by using the framework, exact throughput per node can be detected. On detection of exact throughput, 

the number of packet to be delivered can be identified. This results in reduction of transmission power. 

 

Game Theoretic Framework Protocol: 

 Game theoretic framework (Feng Li, 2010) is proposed to have profile for regular and malicious nodes. 

Regular nodes that continuously update their information, whereas malicious node evaluate their risks of being 

caught and exploits its flee strategy to avoid punishment. Hence the reliability of the network can be improved 

  

Mmspeed: Multipath Multi-Speed Protocol  For  Qos  Guarantee  Of  Reliability And Timeliness:  

 Multi-path and Multi-speed routing protocol is proposed to improve QoS (timeliness and reliability) (Emad 

Felemban, 2006) by guaranteeing multiple packet delivery without use of any network information such as 

topology information and improves the capacity of the sensor network. 

 

Conclusion: 

 QoS is the major problem concerned with hybrid wireless networks. A survey has been made on various 

routing protocols based on QoS parameters based on energy, bandwidth, throughput, power, load balancing. The 

survey made on these routing protocol shows that which always guarantee QoS in hybrid wireless networks.   
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