
IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, April 2014, Pg: 583- 593 

 

Nidhi Manjula, IJRIT  583 
 

International Journal of Research in Information Technology 
(IJRIT) 

 

 www.ijrit.com                                                   ISSN 2001-5569 

Survey on Internet Connectivity for Mobile Ad Hoc 
Network 

Nidhi Manjula1, Neetu Singh2 
 

 1M.Tech Student, Computer Science Engineering , Mody University Of Science And Technology, Laxmangarh, 
Sikar, Rajasthan, India 

nidhi.manjula@gmail.com 
 

2Assitance Professor, Computer Science Engineering , Mody University Of Science And Technology, 
Laxmangarh, Sikar, Rajasthan, India 
neetusingh.fet@modyuniversity.ac.in 

 
 

Abstract 
The growing deployment rate of wireless LANs indicates that wireless networking is rapidly becoming a prevalent 
form of communication. As users become more accustomed to the use of mobile devices, they increasingly want the 
additional benefit of roaming. Ad hoc networking allows portable devices to establish communication independent of a 
without central infrastructure. However that the devices can move randomly gives rise to various kind of problems, 
such as routing and security. There are several ad hoc routing protocols such as AODV, DSR, DSDV that propose 
solutions for routing within a mobile ad hoc network. However, since there is an interest in communication between not 
only mobile devices in an ad hoc network, but also between a mobile device in an ad  hoc network and a fixed device in 
a fixed network (e.g. the Internet), the ad hoc routing protocols need to be modified. To evaluate the performance of the 
protocol in wide range of network such as, Packet delivery fraction, End to end delay, Normalized routing protocol 
overhead and Normalized AODV overhead and Performance Metrics. For this purpose Network Simulator 2, has been 
used. In the past, the notation of ad hoc networks was often associated with communication on combat fields and at the 
site of a disaster area; now, as novel technologies such as WiFi/Bluetooth materialize, the scenario of adhoc networking 
is likely to change, as is its importance. 
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1. Introduction 

Today, many expect one to be able to connect to the Internet. For example, email has become an important 
way for people from different parts of the world to keep in touch with each other. More and more people 
are interested in ad hoc networks. Not only is their importance in military applications growing, but also 
their impact on business is increasing. It is also an excellent way for scientists around the world to 
collaborate and share ideas with each other. However, to be able to connect to the Internet one has to find a 
stationary computer with a modem or a network card. This limits one’s possibilities to connect to the 
Internet. Therefore, it is desirable to have access to the Internet from portable devices such as mobile 
phones, laptops or personal digital assistants (PDAs) etc—which now embed Bluetooth and IEEE802.11 
(Wi-Fi) network adapters enable the spontaneous creation of city-wide MANETs. These networks could 
then constitute the infrastructure of numerous applications such as emergency and health-care systems, 
groupware, gaming, advertisements, etc. As users continue to gain experience with wireless connectivity, 
they increasingly want the benefit of roaming. That is, they want to maintain open connections while not 
being restricted to certain physical areas. Users want the ability to seamlessly roam between domains 
without having to restart their open connections or obtain a new IP address. The difficulty with roaming, 
however, is that normal IP routing is based on the hierarchical IP address assigned to nodes. Hence, when a 
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node leaves the subnet from which its address is assigned, the node cannot be located using IP routing. Its 
IP address no longer accurately reflects its point of attachment to the network. In view of the increasing 
demand for wireless information and data services, providing faster and more reliable mobile access is 
becoming an important concern. The widely deployed and successful mobile communication standard 
global system for mobile communication (GSM) has spoiled us by our expecting to reach, and be reached, 
by everyone at (almost) every place. Nowadays, not only mobile phones, but also laptops and PDAs are 
used by people in their professional and private lives. These devices are used separately for the most part; 
i.e. their applications do not interact. Sometimes, however, a group of mobile devices form a spontaneous, 
temporary network as they approach each other. This allows e.g. participants at a meeting to share 
documents and presentations. These kind of spontaneous, temporary networks are referred to as mobile ad 
hoc networks (MANETs) (sometimes just called ad hoc networks) or multihop wireless networks, and are 
expected to play an important role in our daily lives in the near future. 
 A mobile ad hoc network is a network formed and functioning without any established infrastructure or 
centralized administration and consists of mobile nodes that use a wireless interface to communicate with 
each other. These mobile nodes serve as both hosts and routers so they can forward packets on behalf of 
each other. Hence, the mobile nodes are able to communicate beyond their transmission range by 
supporting multihop communication. 
In section 2 overview of the concept of mobile ad hoc networks in general. In addition, it presents some of 
several promising ad hoc routing protocols, and in section 3 Review Related Work according to the 
analysis and in section 4 discusses interworking between mobile ad hoc networks and fixed networks (e.g. 
the internet) and the section 5 considers the approaches for gateway discovery and discusses advantages 
and disadvantages of them and in section 6 conclusion from the above analysis.  

2. Mobile Ad Hoc Network 

A mobile ad-hoc network (MANET) is an autonomous system of mobile nodes, a kind of a wireless 
network where the mobile nodes dynamically form a network to exchange information without utilizing 
any pre-existing fixed network infrastructure. For a MANET to be constructed, all needed is a node willing 
to send data to a node willing to accept data. Each mobile node of an ad-hoc network operates as a host as 
well as a router, forwarding packets for other mobile nodes in the network that may not be within the 
transmission range of the source mobile node. Each node participates in an ad-hoc routing protocol that 
allows it to discover multi-hop paths through the network to any other node. MANET is the infrastructure 
less approach to WLANs and WLLs etc. It is a self-configuring network of nodes and routers connected by 
wireless links, which in synchronization form a dynamic topology. These networks operate in standalone 
manner where routers and nodes are free to move and organize themselves randomly, causing a rapidly 
changing topology. This is why, these networks are very flexible and suitable for several types of 
applications, as they allow the establishment of temporary communication without any pre installed 
infrastructure. The transmission range of a mobile node in the network is limited to a circular region around 
the node, whose radius depends on the transmitted power, receiver sensitivity and propagation loss model. 
If the destination node is not in the transmission range of the source node, then the mobile ad hoc network 
works like a multi hop network with one or more node acting as routing node. Due to the limited wireless 
transmission range of each node, data packets then may be forwarded along multi-hops. The three types of 
traffic in MANETS are- 
 
Peer to Peer: Communication between two nodes with one hop 
Remote to Remote: Communication beyond one hop but existence of stable route 
Dynamic Traffic: Nodes are dynamic and routes are reconstructed frequently. 
 
(A).Features of Manet 
1 Dynamic Topologies 
Nodes are free to move arbitrarily; thus network topology—which is typically multi hop may change 
randomly and rapidly at unpredictable times. Adjustment of transmission and reception parameters such as 
power may also impact the topology. 
2 Bandwidth-Constrained, Variable Capacity Links 
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Wireless links will continue to have significantly lower capacity than their hard-wired counterparts. One 
effect of this relatively low to moderate link capacities is that congestion is 
typically the norm rather than the exception; i.e. aggregate application demand is likely to exceed network 
capacity frequently. 
3 Power-Constrained Operations 
Some or all the nodes in a MANET rely on batteries for their energy. Thus, for these nodes, the most 
important design criteria may be that of power conservation. 
4 Limited Physical Security 
Mobile wireless networks are generally more prone to physical security threats than fixed, hardwired 
networks. Existing link security techniques are often applied within wireless networks to reduce security 
threats. 
 
(B). Problem Diagnosis 
In this diagnose the problem of Internet connectivity in MANETs to provide the necessary input in order to 
define our design space. Our diagnosis is based on an as challenging scenario as possible, without being 
unrealistic. That is because the design space is defined by all possible design solutions and a more 
challenging scenario means more solutions. We start by decomposing the problem of Internet connectivity 
in ad hoc networks into three sub problems: 

i) Determining a node’s location 
ii)   Discovering gateways   
iii)   Establishing and maintaining consistent forwarding states to gateways. 

The natures of these problems are different depending on the assumptions for the specific scenario. Unless 
the scenario is very specific or there is an administrative entity in the network, it is hard to make any 
assumptions on what the network looks like. An ad hoc network is, by definition, to some degree 
unmanaged. Under those circumstances it is not possible to assume that there is, for example, only one 
gateway, that nodes move in certain way or that nodes use a specific prefix for their configured IP address. 
Hence, we argue that a general Internet connectivity solution must be robust enough to handle the most 
challenging scenarios. We define such a scenario with the following assumptions: 
 1. There might be multiple gateways to the Internet 

2. Nodes are mobile, at both micro and macro scales 
3. The routing protocol is reactive and hop-by-hop, i.e. each node has a limited horizon                                                                                    
    the view of the network and only knows the next hop towards a destination. 
4. Nodes do not share a common IP-prefix 

 
Multiple Gateways  
Since every node is a potential router and there is no sole administrator, a node might also be a gateway. 
Any node with an Internet connection could potentially offer that service to other nodes in the ad hoc 
network if it so wishes. Multiple gateways have implications for problem. In that discovering several 
gateways gives the option to either select one gateway at a time or use several at once. In that a TCP 
connection might break if the forwarding state is suddenly re-pointed to another gateway somewhere along 
a path without the explicit knowledge of the source of the connection. 
 
Mobility 
For the second point we argue that nodes might be (micro) mobile within a MANET, but they should also 
be able to seamlessly move between different MANETs and be (macro) mobile between a MANET and the 
Internet.  
 
Routing  
The mobility assumption implies a routing protocol that reacts swiftly to topology changes. The 
implications of reactiveness for problem.  

1) Are that the protocol only maintains a partial network state (routes to active destinations only). 
Therefore, in combination with prefix less addressing, there is no way to easily determine node 
locations, i.e., whether a node is located in the MANET or in the Internet. 

2)  It is important that the Internet connectivity design supports reactive gateway discovery. The 
partial network view of the routing protocol in combination 
With hop-by-hop forwarding is a problem for  



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, April 2014, Pg: 583- 593 

 

Nidhi Manjula, IJRIT  586 
 

3) Each hop on the forwarding path runs the risk of repeating the problem of determining node 
locations for every packet. 

Addressing:  
 Prefix-less or flat addresses are a common assumption in the ad hoc network research community and are a 
requirement for macro mobility. A node should, in line with the Mobile IP specification, be able to bring its 
preconfigured home address into the ad hoc network and use it for routing. Hence, there is no common 
prefix among nodes and the ad hoc network is flat in both a routing and addressing sense. As mentioned 
above, this has implications for problem  
In combination with reactive routing. Using a proactive protocol or prefixes/subnets solve the problem 
since node locations can be determined either by checking the routing table or by examining the IP address 
prefix of the destination address. In addition to the functionality for operation in the worst case scenario, an 
Internet connectivity design could offer optional functionality for flexibility, for example, exploiting 
multiple gateways for the purpose of multi-homing or load balancing. Before defining our design space for 
Internet connectivity in MANETs we review the related work in the context of the problem diagnosis.  

3. Related Work 

We classify related work in two main categories: 1) Internet drafts that describe a system framework or 
protocol. Some drafts that we have reviewed are outdated and are no longer easily found. They are 
therefore not addressed here. 2) Publications presenting an evaluation of a system, either a new or one from 
category 1. These almost exclusively focus on evaluating the overhead of different Mobile IP agent or 
gateway discovery approaches in simulation. Since this is not the focus of this paper, we leave most of 
them out. Both categories have in common that the designs generally have not been implemented, except 
sometimes in simulation. Code is almost never available. Therefore they are hard to evaluate and the details 
of each system hard to grasp. We now review the categories in order. 

(A.) Internet drafts 
This paper [6] analyzes the issues in the connectivity of Internet with the Mobile Ad hoc Network.  In his 
research conclusion he said AODV is utilized for the discovery and maintenance of routes within the ad 
hoc network, while mobile IP is used for care-of address assignment and registration with the home agent. 
When a foreign agent is not available, duplicate address detection can be used for a mobile node to obtain a 
co-located care-of address that is unique within the ad hoc cloud. In this work [11] author propose a method 
for enabling nodes within an ad hoc network to obtain internet connectivity when one or more nodes within 
that network is within direct transmission range of an internet gateway. Specifically he described how the 
Mobile IP and AODV routing protocols can cooperate to discover multihop paths between mobile nodes 
and foreign agents. As conclusion he came on point that the Mobile IP and AODV routing protocols can 
work together to create a hybrid ad hoc (infrastructure) network in which mobile nodes can discover multi-
hop paths to foreign agents, thereby gaining internet connectivity. AODV is used for the route discovery 
and maintenance, while Mobile IP is used for care-of address assignment and registration with the home 
agent. One of the most established Internet connectivity proposals are Globalv6 by Wakikawa et al. [19]. It 
is an Internet draft targeted towards IPv6 networks for both reactive and proactive routing protocols. In 
Globalv6, nodes use one link local (MANET) address and one globally routable address for communication 
with the Internet. Intuitively this would double the overhead in the MANET because of the nodes’ dual 
identities. Gateways are discovered through solicitation or gateway advertisement floods. In addition to this 
nodes must also flood the network once more to determine node locations in case of reactive routing. 
Forwarding to a gateway is done using the extended default route concept. This concept gives raise to a 
number of problems, such as cascading route requests [13], mismatching route state in nodes and more. 
Only few of these problems are addressed in the draft.  Jelger et al. [11] propose a system that ensures 
prefix continuity for MANETs that connect to the Internet through one or more gateways. All gateways 
announce their prefixes into the ad hoc network. Nodes carefully select addresses within the prefix of, e.g., 
the closest gateway, creating disjoint stub networks that share the same prefix. These stub networks contain 
a routing tree such that nodes can restrict themselves to storing a single default route. Such a system works 
best with proactive routing protocols and low network mobility. It uses IPv6 and targets specific scenarios 
where prefix continuity is important(e.g., Hot-spot operators). The focus of Jelger’s work is a complement 
to other Internet connectivity solutions and lies outside the scope of the work presented. 
(B) Evaluation of the System 
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In this paper [1] author has analyzed MIPMANET (Mobile IP for Mobile Ad Hoc Networks) by means of 
simulations using NS2. In the simulation the Ad Hoc on demand distance vector (AODV) routing protocol 
has been used within the ad hoc network. 
Mobile IP 
 Mobile IP solves the following two problems: 

• If a node moves from one link to another 
Without changing its IP address, it will be  
Unable to receive packets at the new link; and 

•  If a node changes its IP address when it moves, 
 It will have to terminate and restart any ongoing 
  Communication each time it moves. 

MIPMANET 
It is designed to provide nodes in ad hoc networks with access to the internet and the mobility services of 
mobile IP.  
This paper has presented a solution of how to interconnect an ad hoc network with the internet called 
MIPMANET. Ad hoc networking enables IP mobility within a network whereas Mobile IP enables IP 
mobility between networks. By combining these two, MIPMANET allows mobile nodes to enjoy extended 
IP mobility. Author has given new exposure for mobile based systems using MIPMANET to ensure the 
secure communication between the network entities. Sun et al. describe in [17] a system that looks similar 
to Globalv4 (note the author overlap). They examine the effect of varying the Mobile IP agent beaconing 
interval for different network sizes. They also study the performance in terms of average packet latency and 
AODV overhead. Similar solutions for integrating MIP with ad hoc networks can be found in [18, 20]. 
J¨onsson et al. studies in [12] the integration of Mobile IP in MANETs. They describe a system called 
MIPMANET where Mobile IP is adapted to work with MANETs running the AODV routing protocol. 
Tunneling from ad hoc nodes to the foreign agent is proposed as a way to achieve default route like 
behavior. However, the main result presented is the effect of using unicast or broadcast transmissions for 
periodic agent advertisements. We believe that periodic agent advertisements are not suitable for ad hoc 
networks using reactive routing. Ratanchandani et al. suggest in [16] a similar solution to MIPMANET. 
However, they also study the efficiency of agent discovery and suggest a hybrid approach where the TTL 
of agent announcements is used to limit propagation to a n-hop neighborhood. Nodes further away need to 
send agent solicitation messages to discover agents. In simulation they experimentally derive an optimal 
TTL for this approach. Gateway discovery in on-demand MANETs is studied in [7], where Engelstad et al. 
examines problems with gateway proxy route replies in the presence of Network Address Translation 
(NAT). They find that tunneling to gateways is one way to avoid race conditions from proxy route replies 
when there are multiple gateways. This is in line with our findings as well.Engelstad, Tønnesen, Hafslund 
and Egeland [8] study Internet connectivity in multi-homed proactive ad hoc networks. They also suggest 
tunneling to gateways for proactive routing and in particular to achieve multi-homing. The routing 
protocol’s global view of the ad hoc network makes it easier to support Internet connectivity. 
 
4. Internet Connectivity for Mobile Ad Hoc Network 
The Internet draft “Global Connectivity for IPv6 Mobile Ad Hoc Networks” [14] describes how to provide 
Internet connectivity to mobile ad hoc networks. In particular, it explains how a mobile node and a gateway 
should operate. Further, it proposes and illustrates how to apply a method for discovering gateways. In the 
case for reactive routing protocols, the idea is to extend the route discovery messaging, so that it can be 
used for discovering not only mobile nodes but also gateways 
Hybrid Routing Protocol 
In the hybrid solutions, both the proactive and reactive gateway discovery approaches, and a combination 
of the proactive and reactive approaches, are used. This kind of integration uses flood-periodic agent 
advertisement messages to announce the presence of the gateway nodes, and uses agent request messages 
or the agent discovery procedure by mobile nodes to discover the gateway nodes. 
Ad Hoc Networking with Mobile IP( ANETMIP) 
This enables mobile computers to communicate with each other and access the Internet. An adaptation for 
Mobile IP protocol is proposed. The proposed adaptation makes the FA to serve a mobile node, which is 
out of communication range. A modified Routing Information Protocol is used to handle the routing inside 
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the ad hoc network. A Mobile IP Protocol is used to handle the routing outside the ad hoc network. Mobile 
IP was designed to have foreign agent and the visiting node on the same link. When Mobile ad hoc 
networks have link-layer connectivity, packets to the visiting node are forwarded by the foreign agent using 
the link-layer address to the visiting node. In an ad hoc network, the foreign agent visiting node might not 
have link-layer connectivity, but instead have to use multi hop communication. Thus, when applied to an ad 
hoc network, Mobile IP must rely on the network routing protocol used in the ad hoc network for routing 
packets between the foreign agent and the mobile node. 
Advantage of ANETMIP is use RIP protocol for routing the information within the ad hoc network. The 
main advantage of RIP protocol is preventing the routing loops between the nodes. 
Disadvantage of ANETMIP is RIP routers do not support the ability to variably subnet the network using 
different mask lengths. This greatly limits the ability to conserve IP addressing space within a network. 
Mobile IP for Mobile Ad Hoc Networks (MIPMANET) 
In “MIPMANET — Mobile IP for Mobile Ad Hoc Networks” a solution for integrating ad hoc networks to 
the Internet based on Mobile IP is proposed. This solution is proposed to provide mobile nodes in ad hoc 
networks with access to the Internet and the mobility service of Mobile IP. The FA is used as an access 
point to the Internet. The AODV routing protocol is used to route packets between the FA and the ad hoc 
nodes. When a new node wants to access the Internet, it registers with the FA using its home address. The 
mobile nodes in the ad hoc network tunnel the packets to the FA in order to send them to the Internet. The 
FA simply sends any packet coming from the Internet to the mobile node in the ad hoc network. Routing 
the packet inside the ad hoc network is based on the ad hoc routing protocol used, which in this case is 
AODV. MIPMANET uses the route discovery mechanism of the AODV routing protocol to search for the 
destination. If the route to destination is not found within the ad hoc network, the mobile node establishes a 
tunnel to the FA according to the FA default route the mobile node registers with. 
Advantage of MIPMANET is Mobile node selects the foreign agents based on minimum hop count. So it 
reduces the delay time between the node and foreign agent. 
Disadvantage of MIPMANET is within the ad hoc network the AODV protocol use single path between the 
nodes. So it creates the overhead problem. 
Global Connectivity For Ipv4 Mobile Ad Hoc Networks (GCIPV4MANET) 
In this protocol the Ad hoc On-Demand Distance Vector (AODV) Routing protocol can cooperate with the 
Mobile IP protocol such that mobile nodes within an ad hoc network, which are out of direct transmission 
range of a foreign agent, can obtain a care of address and register with the foreign agent to obtain Internet 
connectivity. Mobile IP is used for mobile node registrations with a foreign agent, while AODV is used for 
routing within the ad hoc network and for obtaining routes to the foreign agent. Once a MANET node has a 
care-of address, it may send data packets to destinations in the Internet by routing through the foreign agent 
Global connectivity is required for mobile nodes to communicate with the fixed Internet. However, routing 
protocols for ad hoc networks typically only maintain routes within the ad hoc network, and hence do not 
provide a way to utilize an access point to the wired network when one is available. In particular, mobile 
nodes that are multiple hops away from a foreign agent are unable to utilize that foreign agent for obtaining 
a care-of address and global connectivity. 
Advantage of GCIPV4MANET is enables the MANET to obtain Internet connectivity. In this a mobile 
node outside the FA transmission range can get a COA and connect with the Internet through other hops in 
the MANET. It can roam to another MANET subnet without disconnection using Mobile IP. 
Disadvantage of GCIPV4MANET in this protocol use AODV protocol for transferring the packet within 
the ad hoc network. In this protocol route discovery within the ad hoc network is accomplished through 
AODV’s route request/route reply discovery cycle. So it will create overhead problem. 
Internet Connectivity for Ad Hoc Mobile Networks (ICAMANET) 
This protocol enables the nodes within an ad hoc network to obtain Internet connectivity when one or more 
nodes within the direct transmission range of an Internet gateway. In this protocol, the Mobile IP and 
AODV routing protocols can cooperate to discover multi hop paths between mobile nodes and foreign 
agents. These paths allow nodes that are multiple hops from a foreign agent to gain Internet connectivity. In 
addition, it describes a method for duplicate address detection, whereby a node can obtain a unique co-
located care-of address when a foreign agent is not available for the assignment of care-of addresses. 
Advantage of ICAMANET to enable multi hop Internet connectivity, the proposed method utilizes the 
AODV routing protocol for the discovery and maintenance of routes within the ad hoc network. The mobile 
node in the ad hoc network can obtain Internet connectivity through Access point instead of Gateway.  
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Disadvantage of ICAMANET is Flooding the message between the node create the overhead. With high 
node mobility, route changes happen more frequently, and hence there are more route discoveries for the 
foreign agent within the ad hoc network. 
Mobile IP And Ad Hoc Networks: An Integration And Implementation Experience ( MIPANETIIE)       
In integration of a MANET with the Internet is proposed. In this integration, one-hop wireless networks are 
extended to multiple MANETs. Every MANET is served by an FA (access point), and it represents a 
subnet of the Internet. The proposed architecture consists of multiple MANETs connected to the Internet 
using different access points called gateways. 

 
Figure1. Intra and Inter MANET Routing 
The Intra MANET communications are supported by DSDV. In the DSDV protocol, hosts will exchange 
routing information periodically and compute the next hop to reach the destination with the least metric 
(such as hop count). Proper route entries will be written into the kernel routing table by system calls. So 
whenever a route entry leading to the destination is found, the packet is directly forwarded to the next hop. 
The Inter-MANET communication (with Mobile IP): A MH may roam away from its home network. In this 
case, Mobile IP will be involved to forward packets between MANETs. In the transmission from CH to D 
in Figure, packets will arrive at G4 by IP routing. These packets will be encapsulated and tunneled, by 
Mobile IP, to G3, which will then forward them to D by DSDV. To support such scenario, MHs have to 
monitor any existing AGENT ADVERTISEMENT. Registration and deregistration procedures in Mobile 
IP should be followed. The routing of these packets will be supported by DSDV. HAs should maintain the 
current locations of its MHs. FAs should maintain the visiting MHs in their MANETs. Has should execute 
proxy ARP for roaming MHs. 
Advantage of MIPANETIIE is the MANET the DSDV protocol is used. No node in MANET sends any 
Request information. So it reduces the overhead between the nodes. 
Disadvantage of MIPANETIIE it use single path between the nodes. It also use single gateway for 
interconnecting MANET and INTERNET. 
Global Connectivity For Ipv6 Mobile Ad Hoc Networks (GCIPV6MANET) 
This method enables MANET nodes to communicate with the fixed Internet. The connection between the 
MANET nodes and the Internet is through nodes called Internet-gateways, which are connected to the 
Internet using a wired interface and connected to MANET using a wireless interface. This protocol has two 
methods to enable MANET nodes to find the Internet gateway and obtain the global prefix information, so 
that the MANET node can generate a global IPv6 address, which is used for sending/receiving packets 
from/to the Internet. 
 

 
Figure2. IPv6-based MANET framework with global connectivity 
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Advantage of GCIPV6MANET 
IPv6 is supported on MANET such that each mobile node automatically configures its global IPv6 address 
and connects to the global Internet via an access router. 
A Hybrid Approach To Internet Connectivity For Mobile Ad Hoc Networks (HASICMANET) 
It enables the MANET nodes to obtain Internet connectivity using Mobile IP. The FA periodically 
broadcasts agent advertisement messages. The agent advertisement messages are flooded in the MANET in 
an n-hop neighbor. Any node, n hops far from the FA, can receive up-to-date information about the FA. 
Mobile nodes more than n hops away from the FA and wanting Internet connectivity broadcast a request 
message to discover the FA. The intermediate node, which receives a fresh agent advertisement message 
and has a correct route to the FA, can reply to the mobile node with a unicast advertisement. 
Advantage of HASICMANET to reduce flooding overhead due to Request, the Expanding Ring Search 
Method is used. 
Disadvantage of HASICMANET the Number of Registered Nodes increase means the overhead is also 
increases. Because of unicast. 
Dynamic Mobile IP Routers In Ad Hoc Networks (DMIPRANET) 
The basic idea in the integration is using Mobile routers as a gateway between the HA and ad hoc mobile 
nodes. It is assumed that gateways (mobile routers) in the ad hoc network are multi-interfaced. One 
interface is connected to the cellular system and the other connected to the ad hoc network using the ad hoc 
routing protocol. The mobile router sets up tunnels to every mobile node for which it is serving as gateway, 
and another tunnel to the HA using second interface. 
Advantage of DMIPRANET is protocol allows mobility of gateway router and multiple gateway routers. 
The Mobile router set up the bidirectional tunnel to the mobile nodes. It eliminates looping between the 
mobile nodes using tunneling process. 
Disadvantage of DMIPRANET Each node is connected to each Mobile Router. So it requires more Mobile 
Router. 
Integration Of Mobile-IP And OLSR For Universal Mobility (INTMIPOLSR) 
Hierarchical mobility management architecture is proposed and used to interconnect MANET nodes to the 
Internet. The access network of the proposed integrated network architecture is called OLSRIP access 
network. This optimization is based on the concept of multipoint relays (MPRs) .First, using multipoint 
relays reduces the size of the control messages: rather than declaring all links, a node declares only the set 
of links with its neighbors that are its “multipoint relays”. The use of multipoint relays also minimizes 
flooding of control traffic. Indeed only the MPRs of a node forward control messages received from this 
node. This technique significantly reduces the number of retransmissions of broadcast control messages 
OLSR is characterized by two types of control messages: neighborhood and topology messages, called 
respectively Hello messages and Topology Control (TC) messages. Indeed OLSR provides two main 
functionalities: Neighbor Discovery and Topology Dissemination. 
Advantage of INTMIPOLSR 
Multipoint Relays 
A node N selects an arbitrary subset of its 1-hop symmetric neighbors to forward data traffic. This subset, 
referred to as MPR set, covers all the nodes that are two hops away. The MPR set is calculated from 
information about the node's symmetric one hop and two hop neighbors. This information is extracted from 
HELLO messages. Similar to the MPR set, a MPR Selectors set is maintained at each node. A MPR 
Selector set is the set of neighbors that have chosen the node as a MPR. Upon receiving a packet, a node 
checks its MPR Selector set to see if the sender has chosen the node as a MPR. If so, the packet is 
forwarded, else the packet is processed and discarded. 
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Figure3. Multipoint relays of node m. 
Disadvantage of INTMIPOLSR 
The information about the entire network need to be maintained at all times, OLSR requires relatively 
much storage complexity and usage. Hence, there is a greater demand for storage capacity of nodes in such 
networks. Also, the control overhead adds to the necessary processing in each node, hence increasing the 
battery depletion time. Another downside to OLSR is that it must maintain information about routes that 
may never be used. (As OLSR must maintain an up-to-date routing table at all times. So it decreases the 
performance of the network). 
 
5. Gateway Discovery 
The question of whether the configuration phase with the gateway should be initiated by the gateway 
(proactive method), by the mobile node (reactive method) or by mixing these two approaches (hybrid 
proactive/reactive method) has been discussed lately. In the following, the mechanisms of these three 
approaches are discussed. Proactive gateway discovery, reactive gateway discovery and hybrid gateway 
discovery is discussed the question of packet formats is also considered. 
Proactive Gateway Discovery 
The proactive gateway discovery is initiated by the gateway itself. The gateway periodically broadcasts a 
gateway advertisement (GWADV) message which is transmitted after expiration of the gateway’s timer, 
ADVERTISEMENT_INTERVAL. The time between two consecutive advertisements must be chosen with 
care so that the network is not flooded unnecessarily. All mobile nodes residing in the gateway’s 
transmission range receive the advertisement. Upon receipt of the advertisement, the mobile nodes that do 
not have a route to the gateway create a route entry for it in their routing tables. Mobile nodes that already 
have a route to the gateway update their route entry for the gateway. Next, the advertisement is forwarded 
by the mobile nodes to other mobile nodes residing in their transmission range. To assure that all mobile 
nodes within the mobile ad hoc network receive the advertisement, the number of retransmissions is 
determined by NET_DIAMETER defined by AODV. However, this will lead to enormously many 
unnecessary duplicated advertisements. A conceivable solution to the problem that occurs due to these 
duplicated advertisements is presented in below. Although the problem of duplicated broadcast messages 
can be solved, one disadvantage remains. This disadvantage, which is general for all proactive approaches, 
is the fact that the message is flooded through the whole mobile ad hoc network periodically. This very 
costly operation. Limited resources in a mobile ad hoc network, such as power and bandwidth, will be used 
a lot. 
 Duplicated Broadcast Messages 
The problem of duplicated broadcast messages in mobile ad hoc networks is well known. In AODV, RREQ 
messages are broadcasted. To avoid duplicated RREQs, a RREQ ID is used. When a RREQ is received by 
a mobile node, it first checks to determine whether it already has received a RREQ with the same originator 
IP address and RREQ ID. If such a RREQ already has been received, the node discards the newly received 
RREQ. In this thesis, the idea of comparing the RREQ ID with the originator IP address is used to solve the 
problem of duplicated advertisements. An advertisement is approximately a RREP_I message and since 
this message does not contain any field similar to the RREQ ID field in RREQ messages, a new AODV 
message has been introduced: the gateway advertisement (GWADV) message. This new AODV message is 
basically a RREP message extended with one field from the RREQ message, namely the RREQ ID 
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field. Figure. illustrates the GWADV message format which can solve the problem of duplicated broadcast 
messages. 
 

 
Figure4: The format of a gateway advertisement (GWADV) message. 

When a mobile node receives aGWADV, it first checks to determine whether Agwadv with the same 
originator IP address and RREQ ID already has been received during the last BCAST_ID_SAVE seconds . 
If such a GWADV message has not been received, the message is rebroadcasted. Otherwise, if such a 
GWADV message has been received, the newly received GWADV is discarded. Hence, duplicated 
GWADVs are not forwarded and the advertisement is flooded through the whole network without causing 
too much congestion. However, the disadvantage with this solution is the fact that a new AODV message is 
introduced which requires AODV to be modified. It is worth mentioning that the mobile nodes randomize 
their rebroadcasting of the GWADV in order to prevent synchronization and subsequent collisions with 
other nodes’ rebroadcasts. 
Reactive Gateway Discovery 
The reactive gateway discovery is initiated by a mobile node that is to initialize or update information about 
the gateway. The mobile node broadcasts a RREQ to the ALL_MANET_GW_MULTICAST address  i.e. 
the IP 
address for the group of all gateways in a mobile ad hoc network. Thus, only the gateways are addressed by 
this message and only they process it. Intermediate mobile nodes that receive the message just forward it by 
broadcasting it again. Since the message format is RREQ, which has a RREQ ID field. Duplicated 
RREQ_Is are discarded. Upon receipt of a RREQ_I, a gateway unicasts back a RREP_I which, among 
other things, contains the IP address of the gateway. The advantage of this approach is that RREQ_Is are 
sent only when a mobile node needs the information about reachable gateways. Hence, periodic flooding of 
the complete mobile ad hoc network, is prevented. The disadvantage of reactive gateway discovery is that 
the load on forwarding mobile nodes, especially on those close to a gateway, is increased. 
 Hybrid Gateway Discovery 
To minimize the disadvantages of proactive and reactive gateway discovery, the two approaches can be 
combined. This results in a hybrid proactive/reactive method for gateway discovery. For mobile nodes in a 
certain range around a gateway, proactive gateway discovery is used. Mobile nodes residing outside this 
range use reactive gateway discovery to obtain information about the gateway. The gateway periodically 
broadcasts a RREP_I message which is transmitted after expiration of the gateway’s timer, 
ADVERTISEMENT_INTERVAL.All mobile nodes residing in the gateway’s transmission range receive 
the RREP_I. Upon receipt of the message, the mobile nodes that do not have a route to the gateway create a 
route entry for it in their routing tables. Mobile nodes that already have a route to the gateway update their 
route entry for the gateway. Next, the RREP_I is forwarded by the mobile nodes to other mobile nodes 
residing in their transmission range. The maximal number of hops a RREP_I can move through the mobile 
ad hoc network is ADVERTISEMENT_ZONE. This value defines the range within which proactive 
gateway discovery is used. When a mobile node residing outside this range needs gateway information, it 
broadcasts a RREQ_I to the ALL_MANET_GW_MULTICAST address. Mobile nodes receiving the 
RREQ_I just rebroadcast it. Upon receipt of this RREQ_I, the gateway unicasts back a RREP_I. 
 
6. Conclusion 
We have discussed various techniques proposed in literature so far of providing Internet connectivity to ad 
hoc networks. To be able to achieve this, some nodes must act as a mixture of a mobile node and a fixed 
node. The communication between the wireless and the wired network must pass through these nodes, 
which are referred to as gateways. The aim of gateway discovery is to provide the mobile nodes 
connectivity to the internet. Various protocols have been proposed for this purpose. Each of them tries to 
improve the efficiency of the internet access through the gateway node. The protocol which should be 
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chosen for gateway discovery should improve the packet delivery ratio and should minimize the latency of 
data transmission from internet to mobile ad hoc networks and vice-versa. In this analysis, three methods 
for detection of these gateways have been presented, implemented and compared. The three methods for 
gateway detection are referred to as reactive, proactive and hybrid gateway discovery. The comparison 
between these methods provides us useful information. 
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