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Abstract 
The accessing of the internet  from vehicular networks is getting  great interest from the research point of view. It is very 
important  to constantly connect to the Internet for stably receiving the cloud services on the road. For that purpose the discovery 
of the Proper Internet gateway is needed and for that purpose the selection of the gateway in an appropriate way is important to 
deliver the information and data services to the  users of VANET. This paper proposes a gateway discovery mechanism for getting 
stable Internet  connection with taking the consideration of the loading parameter of the gateway. The proper gateway discovery 
and dispatching made significant impacts on quality of services of cloud services. A gateway discovery mechanism is proposed to 
discover and select proper Internet gateways in VANET environment and provide services through it. This paper gives an 
overview of Vehicular ad hoc networks (VANETs) and the existing VANET routing protocols, it also investigates different routing 
schemes that have been developed for VANETs, Finally, it extracts the current trends and the challenges for efficient gateway 
discovery for  VANETs using different routing mechanism. 
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1. INTRODUCTION 
A Vehicular Ad-Hoc Network (VANET) is a technology that uses moving cars as nodes in a network to create a mobile 
network. VANET contain mainly two entities that are access point and vehicles.  As wireless information and data 
services provides faster and reliable mobile access which increases its demand. It becomes essential to support stable 
Internet access in VANET for obtaining powerful internet services. An internet gateway is a modem or router or any 
other peripherals which allows you to access the internet. Gateway is an access point that acts as an entrance to another 
network. Traditionally, gateways are facilitated on road side unit (RSU). Due to the high speed of  vehicles ,the  vehicles 
quickly move into and out of a communication range of a gateway. So, it is difficult to stably access the Internet services 
through the stationary gateway. To remedy the limitations of a stationary gateways, mobile gateways are undertaken to 
improve the Internet services. To provide global connectivity of all ad hoc nodes, the gateway discovery is required to 
localize the gateway within the ad hoc network. Effective discovery and selection of Internet gateways therefore 
significantly impacts the QoS of cloud  
services. A gateway discovery mechanism is proposed to discover and select proper Internet gateways for VANET cloud. 
For getting stable internet connection discovery of the proper gateway plays a very important role for that purpose study 
of  different  routing protocol is necessary. Thus this paper focuses the problems of different routing protocols also paper 
will present the remedy of this routing problems. 
 
2. GATEWAY DISCOVERY APPROACHES 
There are mainly  three approaches for gateway discovery  depending on who initiates the discovery process are as 
follows. 

 
Figure 1:Gateway discovery approaches 
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2.1 Proactive Gateway Discovery 
 
In our design, as shown in Figure 2, the Gateway in the 
system promotes its existence by periodically broadcasting its Advertisement. Related steps are offered as follows. 
1: Gateway periodically broadcasts its Advertisement message 
2 : Client Vehicle sends a Request to Connect message to its associated gateway according to previously received  
Advertisement 
3 : Gateway replies either a positive or a negative response by sending a RES-C (Response to Connect) message 
4: The connection from the client vehicle through the  gateway to the cloud is thus built 

 
Figure 2: Proactive gateway discovery 

 
In a Traditional distance-vector and link-state routing protocols  are proactive in which they maintains the  routes to all 
the nodes, including the nodes to which no packets are to be  sent. 
2.1.1 Distance Vector 
2.1.2 Linked State  
 
2.1.1.1   DESTINATION SEQUENCE DISTANCE VECTOR         
              ROUTING (DSDV) 
 
DSDV protocol is an earliest ad hoc routing protocol, which implements a distance vector strategy and uses the shortest 
path algorithm to implement only one route to the destination that stored in a routing table, each routing table contains a 
information about all the accessible network nodes, as well as the total number of hops are  needed to reach these nodes, 
and each of the entry in the routing table is labeled with the sequence number initiated by a destination node. DSDV 
protocol guaranteed the loop free routes,and it excludes extra traffic caused by the frequent updates, as well as it reduces a 
control message overhead, it  keeps only  the optimal paths to each node, instead of  keeping  the multi paths which will 
help to reduce the total size of a routing table .  
 
2.1.2.1   FISHEYE STATE ROUTING (FSR) 
 
In FSR, the node periodically updates its table based on the latest information received from the neighboring nodes. The 
updating of routing table entries which concern a certain destination must be broadcast by the different frequencies for 
neighbors. Table entries that are further in the distance are broadcast with the lower frequency than entries that are 
nearer, The problem with the FSR is that and the growing network sizes will also increase the routing tables, also if the 
topology changes increased then the route to a remote destination becomes inaccurate.  
 
2.2 Reactive Gateway Discovery 
 
In our design, as shown in Figure 3, by broadcasting the Solicitation message, the client vehicle can be actively request to 
connect the Internet before it can receive the Advertisement broadcast by any gateway. Related steps are described below. 
1:  The client vehicle broadcasts a Solicitation message  
2:  The gateway receiving the Solicitation message sends back to its own Advertisement message to the requesting client 
vehicle 
3: The client vehicle sends a REQ-C (Request to Connect) 
message to the selected the gateway according to received Advertisement 
4:  Gateway replies either a positive or a negative response by sending a RES-C (Response to Connect) message 
5:  The connection from the client vehicle through the 
gateway to the cloud is to built. 
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Figure 3: Reactive gateway discovery 

 
2.2.1   AD HOC ON-DEMAND DISTANCE VECTOR (AODV) 
 
Ad hoc On-Demand Distance Vector, AODV, is the distance vector routing protocol that is reactive. The reactive 
property of the routing protocol implies that it only requests a route when it needs one and does not require that the 
mobile node maintain a route to destination that are not communicating. AODV guarantees loop-free route by using 
sequence number that indicates how new, or fresh, the route is. AODV routing protocol require each node to maintain a 
routing table containing one route entry for each of the destination that a node is communicating with. Each route entry 
keep a track of  the certain field. Some of these fields are:  
 Destination IP Address : The IP address of a destination for which the  route is supplied. 
 Destination Sequence Number : The destination sequence number is associated with  the route. 
 �Next Hop : Either a destination itself or is an intermediate node designated to forward the packets to a destination. 
 Hop Count : The number of the hops from the Originator IP Address to a  Destination IP Address. 
 Lifetime : The time in milliseconds for which nodes receiving a  RREP consider a  route to be valid. 
 Routing Flags : The state of  route; up (valid), and  

down (not valid) or in repair. 
 

 2.2.2  DYNAMIC SOURCE ROUTING PROTOCOL (DSR) 
 
The key distinguishing feature of DSR [4] is the use of source routing. That is, the sender knows the complete hop - by-
hop route to the destination. These routes are stored in a route cache. The data packets carry the source route in the packet 
header. When a node in the ad hoc network attempts to send a data packet to a destination for which it does not already 
know the route, it uses a route discovery process to dynamically determine such a route. Route discovery works by 
flooding the network with route request (RREQ) packets. Each node receiving an RREQ rebroadcasts it, unless it is the 
destination or it has a route to the destination in its route cache. Such a node replies to the RREQ with a route reply 
(RREP) packet that is routed back to the original source. RREQ and RREP packets are also source routed. The RREQ 
builds up the path traversed across the network. The RREP routes itself back to the source by traversing this path 
backward. The route carried back by the RREP packet is cached at the source for future use. If any link on a source route 
is broken, the source node is notified using a route error (RERR) packet. The source removes any route using this link 
from its cache. A new route discovery process must be initiated by the source if this route is still needed. DSR makes very 
aggressive use of source routing and route caching. 
 
 
2.3 Hybrid Gateway Discovery 
 
To minimize the disadvantages of proactive and reactive discovery of gateway, two approaches can be combined. This 
results in the hybrid proactive or reactive method for the gateway discovery. 
 
2.3.1 ZONE ROUTING PROTOCOL (ZRP) 
 
Zone Routing Protocol,it is a routing protocol that is designed for the mobile ad hoc networks. It is a hybrid protocol that 
is part proactive and part reactive. The proactive part, uses a modified distance vector scheme within the routing zone of 
each node. The routing zone is determined by the zone radius, which is the minimum number of hops it should take to get 
to any node. Thus, each node has a routing zone, which is composed of nodes within its local area. This proactive 
component is called Intrazone Routing Protocol (IARP). The reactive component is called Interzone Routing Protocol 
(IERP), and uses queries to get routes when a node is to send a packet to a node outside of its routing zone. ZRP uses a 
method called bordercasting in which a node asks all nodes on the border of its routing zone to look for the node outside 
of its routing zone. 
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3. VANETS ROUTING OPEN ISSUES 
Through our literature review in VANETs routing protocols, we found there are still some open issues and challenges in 
VANETs routing, which it is one of the most active topics in VANETs research area, it has several recent publications. 
This section represents some open research issues in VANETs routing problem. It required designing a single routing 
protocol that can: 
� Works efficiently for the both urban and rural, has ability to improved networks throughput and packet delivery ratio. 
Also it  reduces resource consumption, and guarantee optimal paths. 
� Scalable; has ability to handle dynamic connectivity for broken links, as well as deals with the conditions of a  single 
network, like crowded, congestion, available bandwidth, transmission interference, allowed speed, and etc. 
�Adaptive reliable broadcasting/ multicast transmissions, it works efficiently in sending packets for all nodes with 
minimum overhead, duplications, collisions and congestions. 
� Can solve hidden terminal problems; to avoid the out range collision. Intelligent to adapt and deal with unexpected 
conditions; like driver behavior, signal loss, interference by tunnels, high building, and intersections condition.  
Briefly, an expected VAENETs routing protocol should be able to providing the communication with minimal overhead 
and delay, highest scalability and adaptable for VANETs environments; by using optimal route selection and powerful 
reconfiguration algorithm. 
 
4. CONCLUSION 
This paper has presented an overview of Vehicular ad hoc networks (VANETs), it illustrates their motivation and 
characteristics, it studied in detail VANETs routing problem, investigated them and showing how do they work and their 
main advantages and limitations.Thorough this study of different VANETs routing protocols, many related open issues 
and research challenges are found and represented, these issues still required more effort and research to address them. 
We hope that the instrument presented in this paper to be useful and helpful to students and researchers in the fields. 
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