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Abstract 
Today, ad hoc network has flexibility and independence of network infrastructures, such as base stations. Due to unique 
characteristic, that is, its dynamic network topology, limited bandwidth, and limited battery power, routing in a WANET is a 
particularly challenging task compared to a conventional network. A variety of unicast and multicast routing protocols have been 
developed in recent years for ad hoc network. Efficient and robust routing in the field of WANET is latest trends in the field of 
research. One such protocol which is very efficient is, Zone Routing Protocol (ZRP). It is basically a hybrid of two protocols, 
proactive and reactive protocol. It utilizes the routing information proactively and acquires route to destination beyond same 
network reactively. Zone routing protocol is suitable for WANET, especially those with large and diverse network span. 
 
Keywords: Zone Routing Protocol (ZRP), Latency, Routing Protocol, WANET, IARP. 
 

I. INTRODUCTION 
Wireless communication is an emerging new technology that allows the users to access information and services 
electronically regardless of their geographical position. Since their emergence in the 1970s wireless networks have 
become increasingly popular in the computing industry. This is particularly true within the past decade which has seen 
wireless networks being adopted to enable mobility. Wireless networks are increasingly becoming popular and have 
enabled communication between mobile devices using standard network protocols. Wireless networks can be broadly 
classified into access point networks and adhoc networks. In access point, wireless network uses an access point or base 
station, which acts as hub, providing connectivity between different nodes which can either be wired or wireless. In ad-
hoc networks, nodes communicate directly with each other without any special access point equipment. 
Nodes of an adhoc network rely on one another in forwarding a packet to its destination, due to the limited range of each 
mobile host’s wireless transmissions. An adhoc network uses no centralized administration. This ensures that the network 
will not cease functioning just because one of the mobile nodes moves out of the range of the others. Nodes should be able 
to enter and leave the network as they wish. In an adhoc network connectivity is achieved in the form of a multihop graph 
between the nodes. 
The absence of any fixed infrastructure in adhoc networks makes it difficult to utilize the existing techniques for network 
services, and poses number of various challenges in the area. Typical challenges include routing, bandwidth constraints, 
security and power. Adhoc networks are very useful in emergency search-and-rescue operations, meetings or conventions 
in which persons wish to quickly share information, and data acquisition operations in inhospitable terrain. 
 
II. Classification of Routing Protocols in WANET 
Routing Protocol is used to find valid routes between communicating nodes. It is an autonomous collection of mobile 
users that communicate relatively over bandwidth constraint wireless link. Since the nodes are mobile, the network 
topology may change unpredictably over time.The network is decentralized and all the network activities like discovering 
the topology and delivering messages must be executed by the nodes.  They do not use any access point to connect to 
other nodes .It must be able to handle high mobility of the nodes. WANET routing protocols could be broadly classified 
into three major categories: Proactive, Reactive and Hybrid routing protocols. 
Proactive (Table – Driven) Routing Protocols 
It possesses information of the destination route before it is needed for the routing of data to the destination. Routing 
tables are maintained in this protocol. Updates in the routes paths are exchanged among the nodes to reflect the 
topological changes.  These routing protocols update the routing table information either periodically or in response to 
change in the network topology.  These protocols continuously learn the topology of the network by exchanging 
topological information among the network nodes. The advantage of these protocols is that a source node does not need 
route-discovery procedures to find a route to a destination node. Drawback of this protocol is, it is slow as it has huge 

A REVIEW ON ROUTING PROTOCOLS 
BASED ON ZONE MECHANISM FOR 

WANET 
 

Shaily Goyal1 & Dr.Vinay Kumar Nassa2 

 
1M.Tech (Student), Department of  ECE 

Dronacharya College of Engineering, Gurgaon-122506, India 
 

2 Professor, Department of  ECE 
Dronacharya College of Engineering, Gurgaon-122506, India 

 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org, editorijaiem@gmail.com  

Volume 2, Issue 11, November 2013   ISSN 2319 - 4847 
 

Volume 2, Issue 11, November 2013 Page 153 
 

amount of traffic as these have to maintain   a consistent and up-to-date routing table which requires substantial 
messaging overhead and thus uses large portion of the bandwidth to keep information up to date [6]. 
 
Reactive (On – Demand) Routing Protocols 
Unlike proactive, reactive routing protocol does not make the nodes to initiate a route discovery process until a route to a 
destination is required. The advantage of these protocols is that overhead messaging is reduced which results in less usage 
of bandwidth. Drawback of these protocols is  the delay in discovering a new route which leads to higher latency. 
   
Hybrid Routing Protocols 
The hybrid routing protocols employ both reactive and proactive properties by maintaining intra-zone information 
proactively and inter-zone information reactively. Often reactive or proactive feature of a particular routing protocol 
might not be enough; instead a mixture might yield better solution. Hence, in the recent days, several hybrid protocols are 
also proposed. The different types of hybrid routing protocols are: Core Extraction Distributed Ad Hoc Routing Protocol 
(CEDAR), Zone Routing Protocol (ZRP), Zone - Based Hierarchical Link State Routing Protocol (ZHLS). 
 

III. ZONE ROUTING PROTOCOL (ZRP) 
ZRP [3] is suitable for wide variety of MANETs, especially for the networks with large span and diverse mobility 
patterns. Both proactive and reactive protocol have some disadvantages in implementing routing protocol.Therefore ZRP 
combines the advantages of both into a hybrid protocol, utilizing efficiency of proactive within the nodes in local 
neighborhood using Intra-zone Routing Protocol (IARP) as well as Intre-zone Routing Protocol  for communication 
between neighborhood  (IERP). Rather than blind broadcasting, ZRP uses a query control mechanism to reduce route 
query traffic by directing query messages outward from the query source and away from covered routing zones. 
 
Advantages 
1. It reduces the control traffic produced by periodic flooding of routing information packets (proactive scheme).  
2. It reduces the wastage of bandwidth and control overhead compared to reactive schemes.  

 
Disadvantages 

1. The large overlapping of routing zones. 
 
IV. VARIANTS OF ZRP 
 
Various variants of ZRP have been proposed in order to enhance the quality of network for adhoc structure. Few of these 
are Multicast Zone Routing Protocol ( MZRP), Extended ZRP and Modified Secure ZRP (MSZRP). 
 
Multicast Zone Routing Protocol (MZRP) 
A source node constructs a multicast tree inside its routing zone, and gradually extends it outside the zone. A node in 
multicast group is referred as multicast group members. Basically there are two types of (MRREQ) multicast route 
request, Unicast and Broadcast request depending upon source node information. If a valid route to any node on tree is 
present in the source node, it can send a unicast MRREQ to the multicast tree and waits for multicast route    reply 
(MRREP) [1].Unicast MRREQ is forwarded by intermediate nodes and reverse path is set in their multicast routing table. 
Destination sends MRREP after receiving MRREQ. If the source node does not have a route to that group, it initiates 
broadcast MRREQ which is sent through broadcast tree of source node to the peripheral node. Peripheral nodes checks 
whether they have a valid route, and if so, they send unicast MRREQ instead of broadcast MRREQ and waits for 
MRREPs , otherwise broadcasting process will continue by peripheral node and so forth. When a MRREQ is received by 
the destination node for multicast group, it will send MRREP to the source and waits for the (MRACT) multicast route 
activation message from the source node to activate the new multicast tree branch. The reverse path is used for sending 
MRREP. 
Limitations of MZRP are node outside a source routing zone will wait for considerable time to join the group. MZPR has 
more states at nodes involved in many groups, each having multiple sources. Due to IP tunnel used in data packet 
transmission, the data packet delivery ratio has improved [2]. 
 
Extended ZRP 
There is an extra field in ZRP called (NDP) Neighbour Discovery Protocol, with “hello” message for storing IDs. Usage 
of (UUIDs) Universal Unique Identifiers helps in keeping the routing message length small and thus minimizes the effect 
on network. This approach also indicates that all the nodes are aware of the mapping between services offered in MANET 
and UUIDs, therefore each node plays a very essential role and can be classified in terms of types of services. By 
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transmitting a “hello” message with service UUIDs, a node is able to denote its presence as well as services. ZRP was 
further enhanced to include the service information in every routing entry of the IARP routing messages and tables. IARP 
with the help of NDP messages, update its table and broadcast its table to neighbouring nodes. Updated IARP packet 
broadcasting node set the TTL (Time to live) field in these packets which are equal to its routing zone diameter, so that at 
both border nodes it can be dropped. By implementing this, each node gets to know routes of all other nodes in its zone 
diameter and also about the services offered by these nodes. EZRP is thus capable of providing proactive service discovery 
to routing layers and energy consumption is also smaller [4]. 
 
Modified Secure ZRP (MSZRP) 
SZRP is also based on Zone Routing Protocol (ZRP) in addition to the security mechanism for secure routing. ZRP is 
selected as a secure protocol because of the following reasons [5]. 
 ZRP has a restricted area, which makes it fit for security mechanism. 
 Interior and exterior modes are separate in ZRP, thus information can be hidden to the exterior nodes.    
 Failure is restricted within the zone. 
 
MSZRP takes into consideration all security concern aspects like message authentication, packet integrity and robustness 
of data. For source to destination authentication and packet integrity, RSA digital signature mechanism [3] is employed, 
whereas symmetric and asymmetric key encryption is utilized for confidentiality of data. All the communication node 
have two pair of public and private keys, one pair for encryption and decryption and other pair for signalling and 
verification.Public key certificates [3] are used by MSZRP for key distribution and management. MSZRP assumes 
certification authority’s (CAs) presence along with the communication node (CNs) in the network. All the valid CNs 
knows public keys of CAs. Keys are exchanged between CN and CA, through an existing relationship. Certificate is 
requested by each node before entering an ad –hoc network from CA and thus it receives one certificate after their identity 
authentication by CA. Certificate consists of the IP address of X, along with the two public keys, one for verification of 
signature and other for the packet encryption [5]. 
 
V. CONCLUSION 
This paper presents various routing protocols for MANET, which are broadly categorized as proactive reactive and 
hybrid. Proactive routing protocols tend to provide lower latency rather than that of the on-demand protocols, because 
they try to maintain routes to all the nodes in the network all the time. On the other hand, though reactive protocols 
discover routes only when they are needed, they may still generate a huge amount of traffic when the network changes 
frequently. Often reactive or proactive feature of a particular routing protocol might not be enough; instead a mixture 
might yield better solution called the hybrid protocols.  
In this paper we have come across various research issues which took place in Zone Routing Protocols for adhoc networks 
from past years. Since WANET is a network which requires high reliability and efficiency in case of energy by reducing 
overheads. Thus all these issues have come out with better and efficient protocol for routing of adhoc network. 
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