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 Background: Development of wireles Internet devices allows a new concept in terms 
of mobile IP connectivity. Illustrates in the NS2 simulation environment, and 
MOBIWAN module, IPv6 mobility scenario with which the characteristics of a 
network variables identified one of the nodes is non static. Conclusion: In this scenario 
it will be evident that a user can move geographically without break his communication 
session service, however if several devices agree on the same base station, link 
saturation station with the rest of the network is generated. 
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INTRODUCTION 

 
Continuous development and advancement of 

technologies generally involve a technological 
convergence, a process whereby various technologies 
evolve with different functions to form a single 
product. Telecommunications are not strangers to 
this concept and trends have been established a 
unique platform through which all applications users 
can work easily (June Jamrichoja Parsons, 2008). 

Appear devices whose applications allow users 
to connect to Internet to enhance their experience. 
With the hatching of wireless technologies given the 
choice to stay connected anywhere, shifting the 
model of Internet connectivity aforementioned. 
Under the traditional model IP, it is implicitly 
assumed that the point at which the node is 
connected to the network is fixed. Moreover, the IP 
address of the node it uniquely identifies the network 
to which it is connected, thus, any packet addressed 
for that node is routed according to the information 
on the network prefix of the address IP. 

It means that a mobile node moves from one 
network to another and keeps your IP address will 
not be reachable at its new location because packets 
addressed to this node will be routed to their former 
point of connection to the network. (Rafael Vidal 
Ferré,). IETF developed a new model of Internet 
connectivity to solve this problem. This technology 
was appointed him as IP mobility (IPM) and 
development versions 4 and 6 of the IP protocol 
(IPMv4 and IPMv6 respectively). MIPv4 has 
limitations in terms of capacity and routing address 

that does not very efficient, not least because IPv4 
was not created under the concept of mobility (Julián 
Acevedo, et al., 2005). Contrary to the IPv6 protocol 
that scoped mobility, and already integrated into the 
protocol and supports any media type in case of large 
geographic area. Its aim is to provide terminals the 
ability to stay connected to the Internet regardless of 
location, allowing track a mobile node without 
changing its IP address and interrupt communication 
(David Cortés Polo - Carlos Vecino de Casas, 2008).  

In this article we try to see similarities and 
differences between a network with the model of 
IPv6 mobility and a wired network with similar 
topology without mobility, and network parameters 
such as delay, packet loss, troughtput and band width 
used. To do this use the simulation environment NS-
2 and the module MOBIWAN that allows 
development of  IPMv6 and aims to understand the 
performance of a mobile network. 

This article is organized as follows: literal 2 
indicates the state of the art, which describes what 
has been done about IP mobility. In literal 3 
theoretical basis has been exposed of section 4, with 
two different ways to deliver three streams of 
information with equal number of transmitters and 
receivers; in a mobile case in another static. In the 
literal 5 are shown and analyzed the results, finally, 
in literal 6 indicate the relevant conclusions. 

 
State Of The Art: 

At present there are several investigations to 
implement IP mobility in communications networks. 
Among the technologies that are under investigation 
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are Host Identity Protocol (HIP mechanism that 
separates the transport layer of the network layer 
adding a new layer where sockets are not linked to IP 
addresses), Internet Indirection Infrastructure (i3, 
integrates the idea of addresses to the transmitter) 
and other mobile IPv6 protocols, each following 
different mechanisms such as Hierarchical mobile 
IPv6 (HMIPv6), Fast handover mobile IPv6 
(FMIPv6) Fast Handover for Hierarchical mobile 
IPv6 (FHMIPv6), Mobile IPv6 Binding 
Simultaneous (SBMIPv6). 

 
A. Hierarchical Mobile Ipv6: 

It is improved IPv6, designed to reduce the 
amount of signaling required and to improve the 
transfer rate for mobile connections. MIPv6 is 
inefficient using resources, and failure in division 
nodes based on their global or local mobility. 
HMIPv6 basically separates the local mobility from 
global. A new node called MAP (Mobility Anchor 
Point) is introduced, which serves as a local authority 
to deal with handoffs (mobile transfers). This can be 
placed anywhere within the hierarchy of the router. 
MAP helps decrease latency related transfer because 
a local MAP can be updated more quickly than a 
home agent (HA) remote. MAP manages local 
transfer as intra-domain and inter-domain globally 
and with the help of an address Onlink Address 
(LCoA) and a Regional Address (RCoA), 
respectively. Mobile nodes are recorded in the MAP 
and MAP intercepts packets on behalf of mobile 
nodes and mobile nodes redirects (Xavier Perez-
Costa, et al., 2003). Figure 5 shows the basic idea of 
HMIPv6. 

 
B. Fast Handover MIPv6 (Fmipv6): 

Divide the total mechanism in three parts. 
Initiation of delivery: the mobile node sends a Proxy 
Router Solicitation (RtSolPx) the previous access 
router (PAR) indicating that you want to perform a 
quick delivery to a new connection point. PAR 
processes it and replies with a message router proxy 
(PrRtAdv) to MN indicating that the New Access 
Router (NAR) is unknown or known but connected 
through the same or specify a new prefix to the 
mobile node to use. The MN sends a Fast Binding 
Update (F-BU) to PAR with his newly formed CoA. 
PAR respond with an acknowledgment Fast Binding 
(F-Back) to indicate successful union. Establishment 
of the Tunnel: A tunnel is established between the 
NAR and PAR at this stage. PAR sends a handover 
initiation (HI) to the NAR and PAR respond with an 
acknowledgment of delivery (HAck). Next, the 
tunnel is established between the PAR and the NAR 
pending data transfer MN. Packet forwarding: This 
phase MN updates its new CoA to HA through 
binding update for forwarding additional packages. 
Figure 9 illustrates the protocol FMIPv6. 

 

C. Fast Handover HMIPv6 (F-HMIPv6): 
In IPv6 signaling overhead and delay with 

respect to the binding update is reduced. MAP is the 
only node aware of mobility of  MN, while MIPv6 is 
also updated to HA. HMIPv6 not consider the 
latency associated with motion detection and 
configuration CoA, where FMIPv6 concentrated both 
subjects (HeeYoung Jung, et al., 2005). F-HMIPv6 
applies a fast hand over HMIPv6 network. MAP will 
take delivery of F-HMIPv6 instead of PAR and NAR 
(Robert Hsieh1, et al., 2002). So signaling messages 
such as RtSolPr, PrRtAdv, FBU and FBACK are 
exchanged between the two MAP's. 

 
D. Simultaneous Binding Mobile (Sbmipv6): 

It is very difficult to identify when MN is 
separated from PAR and when attached with NAR. 
So it is impossible to determine the start time packet 
transmission of the MN, between PAR and NAR. 
Simultaneous binding is a simple solution, which 
sends the packets bi-cast or n-cast for a short period 
of time from the HA to one or more future locations 
of MN (Maliki, K. and H. Soliman,). This can begin 
even before the MN actually moves to the new 
location. Rarely MN can receive duplicate copy of 
the same packet, however the TCP congestion 
mechanism can handle packet duplication 
(HeeYoung Jung, et al.,). 

 
                                         

Theoretical Framework: 
The IP addresses assigned to each terminal have 

two main functions: to identify devices through the 
entire network and to provide a routing mechanism 
to discover terminals routes between intermediate 
routers (Ana Lilia González Sánchez, 2005). It is an 
obvious need for each terminal to have an IP address 
invariant to allow the node is identifiable by other 
nodes within a subnet and there is an address that can 
vary for routing purposes, that is particularly locator 
to the location of the node (Wenchao Ma, 2004). 
Mobile Internet Protocol extends the functionality of 
the IP protocol, allowing a node potentially can use 
of two addresses, an identifier and a locator. 

MIPv6's main objective is to perform the 
exchange of information packets between two 
computers, using only their addresses, regardless of 
their point of Internet access. Therefore, uniqueness 
in the addresses is essential (Peter Loshin, 2003). 
MIPv6 allows a mobile node, with access to wireless 
networks and a jump from the router, perform the 
transfer of the mobile network to another without 
losing connectivity link layer (Lamont, L., et al., 
2013).  

Any network application that is running may 
continue to do so, no matter the point of attachment 
to the network. If the new network segment belongs 
to the same IP subnet old segment, then the network 
layer and upper continue uninterrupted. However, if 
the new network segment belongs to a different IP 
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subnet, then the mobile node can not communicate 
with the wired network until it has completed a 
transfer (handoff) in the network layer (Srikant 
Sharma, et al., 2004). 

If the node is away from the network with the IP 
prefix that corresponds to the address of the mobile 
node, ie: in the home network, it is associated with 
an assistant address, CoA (Care of Address), which 
provides information about the current location of the 
mobile node and also identifies the mobile node 
regardless of their point of connection to the Internet. 
Thus, by using a CoA node may continue 
communication with other nodes after moving to yet 
another subnet. There is a router on the home 
network to keep track of the association of addresses 
and home addresses and assistant to intercept packets 
destined for the mobile node to send them to their 
new location, this router is known as a home agent. 

MIPv6 defines three different agents. Home 
Agent (HA), Mobile Node (MN) and Correspondent 
Node (CN): HA is an agent that is deployed in the 
network operator deploying mobility service. It is 
responsible for having recorded the true position of 

the mobile node. The MN user's device is when the 
network operator has an IPv6 address called HoA 
(Home of Address) when moving to a visited 
network acquires a different address, called CoA 
(Care of Address). Finally the SC is a node that 
intends to communicate with the MN and that in 
principle if you do not know your actual position 
contact you using the HoA of MN (Miguel angel diaz 
fernandez, 2007). 

Figure 1 shows steps performed for a mobile 
connection. When the MN is in a visited network, 
send a message to its HA signaling to notify their 
true position (1); reports the IPv6 address you have at 
that time (CoA). HA updates its database to link that 
would address the MN in the operator's network 
(HoA) with you actually have at that time (CoA). 
When a CN wants to contact the MN (eg: a VoIP 
application), try to contact the MN through its HoA 
(2) a fixed address known to the CN. Packets sent to 
the operator's network and aimed at the HoA of the 
MN are intercepted by the HA, encapsulated in a 
package and MIPv6 and redirected to the new CoA 
to the mobile node is in the visited network (3). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Steps for IPv6 mobile connection when the mobile node reaches another network (Movilidad IPv6,). 
 
The MN answers the CN encapsulating data 

packets in MIPv6 packet and sends it to HA (4) that 
extracts the original package from MIPv6 received 
packet and sends it to the SC (5). If CN has support 
MIPv6, may MN contact CN telling that your IPv6 
address at the time of being in the visited network is 
CoA not HoA, then CN therefore sends data packets 
directly to the CoA of the mobile node (6). This is 
called Route Optimization and is an improvement on 
the path followed by the packets do not go through 
HA, avoiding unnecessary delays. If MN switch 
networks again, get a new CoA and shall record in its 
HA to be always reachable by any CN contact him. 

 

Development: 
To evaluate efficiency of mobile networks two 

topologies are implemented. The first one based on a 
model of mobility and the second one in a traditional 
wired network, which evaluates performance of both. 

 
A. Topology for MPI V6 model: 

To evaluate the model IPv6 topology is built 
with 3 pairs of communication nodes. Each pair has a 
node MN and a CN, the first tries to communicate 
with the second. With them are their local agents, 
two agents of mobility and a router that connects the 
network to each other as shown in Figure 2. 

To define the nodes must first indicate how 
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manage a wireless interface and configuration nodes 
will specifying type of addressing, activating agents 
that track and route TCP packets used on the route. 
For our case, there are 6 nodes and wireless interface 
hierarchical addressing, which is introduced: 

 

create-god 6 
$ns node-config  
-addressType hierarchical  
-agentTrace ON  
-routerTrace ON 

 
 

 
Fig. 2: Topology for evaluating IPv6. 

 
For the development of topology are considered 

a set of basic parameters: number of administrative 
domains, domain network numbers and number of 
nodes in each network (Galo Vinicio Guacnochanga 
Chileg, 2009). According to the topology to build 
(Figure 2) can be assigned four administrative 
domains (0.0.0, 1.0.0, 2.0.0 and 3.0.0). Also they are 
identified 1, 4, 1 and 1 network domains that 
correspond to 1, 1, 4, 1, 1, 1, 1 nodes respectively. 
The definition of these characteristics NS2 is 
performed as follows: 

 
AddrParams set domain_num_ 4 
AddrParams set cluster_num_ {1 4 1 1} 
AddrParams set nodes_num_ {1 1 4 1 1 1 1} 
 
The simulation topology must be on a 

topographical work area established in meters per 
meter. In this area, the location of the nodes and the 
movement of the mobile will be arranged. For this 
case an area of 1200m x 1200m, which in NS-2 is set 
to be established as follows: 

 
set topo [new Topography] 
$topo load_flatgrid 1200 1200 
 
With the workspace, the next step is the location 

of mobile nodes, local staff and mobility agents or 
base stations, which NS-2 gives a coverage range of 
250 meters around. For any node remaining in 
coverage area, distance between stations should not 
exceed 500m. If the distance between stations is 

500m, only the nodes aligned with the centers of the 
stations could have full coverage. An overlap in 
coverage ranges stations needed.With the workspace, 
the next step is the location of mobile nodes, local 
staff and mobility agents or base stations, which NS-
2 gives a coverage range of 250 meters around. For 
any node remaining in coverage area, distance 
between stations should not exceed 500m. If the 
distance between stations is 500m, only the nodes 
aligned with the centers of the stations could have 
full coverage. An overlap in coverage ranges stations 
needed.  

400 meters between them is sufficient to ensure 
an intersection (vertically) over 200 meters between 
stations, which ensures sufficient mobility of mobile 
nodes coverage. The location of these is slecciona so 
that each has a different station coverage. To observe 
the operation of the topology of movement of MNs, 
it applied to each allowing a movement travel 
between stations. The other nodes in the topology, 
does not indicate the position of the work area; its 
location is representative. Figure 3 shows the 
location of the nodes, and arrows with the final 
position of each node after the simulation time. 

As already mentioned, for the nodes, CN1, CN2 
and router, a position is defined in the topology. Only 
node label follows, and braces, their nature and 
domain. The creation of these nodes is set as shown: 

 
set cn_ [create-router 0.0.0] 
set cn2_ [create-router 2.0.0] 
set cn1_ [create-router 3.0.0] 
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set router_ [create-router 1.0.0] 
 
For all other nodes must indicate its position, 

adding coordinates X, Y and Z (having a two-
dimensional space and the Z axis is always zero). 
The stations are located at coordinates (200,200) 
(600.200) and (1000.200) as mobile nodes fulfills 
conditions with the coordinates (100,100) (500.100) 
and (1000.100). NS2 specification each of the nodes 
such as the coordinates would be: 

 

set ha_ [create-base-station 1.1.0 1.0.0 200 200 
0] 

set gma1_ [create-base-station 1.2.0 1.0.0 600 
200 0] 

set gma2_ [create-base-station 1.3.0 1.0.0 1000 
200 0] 

set MN_ [create-mobile 1.1.1 1.1.0 100 100 0 0] 
set MN2_ [create-mobile 1.1.3 1.1.0 500 100 0 

0] 
set MN1_ [create-mobile 1.1.2 1.1.0 1000 100 0 

0] 
 

 
 

Fig. 3: Location of nodes in stage. 
 
The movement of the nodes is performed only 

on the horizontal axis, simply focusing on the 
displacement axis. To set the speed of each node in 
the journey must select the number of seconds to run 
the simulation. The last time simulation, for ease, is 
20 seconds. 

To ensure that the mobile node MN located at 
(100,100) is in the third season after 20 seconds must 
travel a distance of approximately 700 meters and a 
maximum of 1100 meters. As stations are spaced 
400m, 800m movement ensures that the node is in 
the third station, which coincides with the set 
distance range. This implies that the node speed of 
VMN = 800m/20s = 40m/s. 

If the mobile MN1 located (500.100) has to 
move 400m in 20s, its speed would VMN1 = 400m / 
20s = 20m / s. The mobile node MN2 has the 
distinction that goes to station 2 and returns to the 3. 
This ensures that half the time has moved 400 meters 
at a certain speed and half the time it moves at the 
same speed, in opposite direction, to be located in its 
original position. So, VMN2 = 400m/10s = 40m/s. 

To assign speed mobile nodes which need to be 
moved, is initially set starting time, the mobile node 
identifier accompanied by the statement “setdest” 
with the end node position (XY) and finally the 
corresponding speed of the node as above. 

 
$ns at 0.1 "$MN_ setdest 900.0 100.0 40" 
$ns at 0.1 "$MN1_ setdest 100.0 100.0 20" 
$ns at 0.1 "$MN2_ setdest 500.0 100.0 40" 
$ns at 5.1 "$MN2_ setdest 1000.0 100.0 40" 
 
Then define the physical characteristics of non-

wireless links. That is, simplex or duplex link, node 
origin, destination, channel capacity, channel delay 
and queue type node. Each link is assigned a capacity 
of 1Mb (which coincides with the maximum value of 
data to be sent over the network), a delay of 1.8ms 
and a type of queuing DropTail.  

Established topology should generate network 
traffic. The three data streams generated must be 
UDP type associated with a CBR source which 
generate a 1mb traffic and packet size 2048kb. In 
addition must specify the output files simulator for 
generating reports as well as the start and expected 
the traffic sent.  

 
A. Traditional Wired Network: 

For the implementation of the fully wired 
network must be defined (a total of 9 bonds) with the 
same parameters used in the previous case, and the 
same 3 traffic generators used in MIPv6 mode 
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physical links. The topology for this second case is (Figure 4): 
 
 

 
Fig. 4: Topology to implement a fully wired network. 

 
For the definition of nodes is not necessary to 

specify geographic location or distance within the 
network, these parameters are implicit in the 
definition of the link. Defining the nodes in second 
case would follows: 

 
set cn_ [$ns node 0.0.0] 
set cn2_ [$ns node 2.0.0] 
set cn1_ [$ns node 3.0.0] 
set router_ [$ns node 1.0.0] 
set ha_ [$ns node 1.1.0] 
set gma1_ [$ns node 1.2.0] 
set gma2_ [$ns node 1.3.0] 
set SN_ [$ns node 1.1.1] 
set SN1_ [$ns node 1.1.2] 
set SN2_ [$ns node 1.1.3 

 
Other simulation parameters are the same to the 

first topology in which the nodes are physically 
bonded. 

 
Analysis Of Results: 

The variables that are intended to learn to 
observe the performance of the IPv6 mobility on 
stage implemented are specific to a network, delay, 
packet loss, and bandwidth occupied by each traffic. 
For bandwidth results are displayed through the 
XGRAPH tool while for the other parameters, once 
processed and tabulated data shown in bar graphs.  

Reference is wired network showing the 
behavior of network usage in terms of bandwidth for 
each flow. See Figure 5. 

 
 

 
 

Fig. 5: Bandwidth used by each stream using a fully wired communication network. 
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This chart shows flows do not share links, or 
have dedicated links, each flow takes 100% of the 
channel in the graph flow behaviors are 

superimposed. For wireless implementation behavior 
shown in Figure 6. 

 

 
 

Fig. 6: Bandwidth of each flow using MIPv6 transmission model. 
 
Figure 6 shows the mobile node changes base 

station due to its geographical shift in the network. 
This stops transmitting while the base station 
registers and updates its position in the network. 
Each mobile node initiates a solo station; data 
communication is optimal, and coincides with the 
wired network until such time that the mobile node 
begins to approach another domain. In the case of the 
first and third mobile, moving at the same speed, 
reach second base station about 7.5 seconds, time 
that is also mobile 2 because their movement is 
slower. 

At this time, the channel occupancy low mobile 
home because they are sharing the same resource 

(offered by the station 2), after a while giving 
priority to the flow sent by the mobile 1. The same 
situation occurs when the mobile 1 and 3 coincide at 
station 3 about 13 seconds aprox. But in this case the 
flow is priority to mobile 3. As the mobile phone 2 is 
alone in station 1, takes up the entire capacity 
without problem this stattion offers. 

While each mobile node is in a station alone, 
their behavior will be similar to a wired network and 
not have to share resources and update its list of base 
stations, or request a new CoA. In Figure 7 the 
behavior is shown in terms of packet loss rate refers 
to each of the data flows of the mobile network.

 
 

 
Fig. 7: packet loss rate for the mobile network. 

 
This figure shows the packet loss rate increases 

increasingly shown that mobile base station change 
because when this happens, the base station takes 
time to send a message Router Advertisement (RA), 

the time it takes the phone in wishlist register the 
new base station and the time to solicit and publish 
the new CoA. Total packets lost by flow shown in 
Figure 8 for the two simulated scenarios.
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Fig. 8: Packet loss in the two simulated scenarios. 

 
Packet loss for the wired network is zero 

because the network was implemented to support the 
ability to send data over the network. This never 
loses communication between sender and receiver. In 
addition, the network does not require update 
messages of its nodes, due no network congestion by 

these agents. 
The last variable analyzed is the delay of packets 

sent over the network. The average of the measured 
two networks (mobile and static) values are shown in 
Figure 9. 

 
 

 
Fig. 9: Delay for each data flow in both scenarios. 

 
There is a greater delay to make a transmission 

in IPv6 IPv4 model compared to wired networks. 
That difference because when the distance increases 
mobile base station nodes also increases the distance 
between himself and this, so packets must travel a 
greater distance to reach destination. It also affects 
the time of the packets in queues of each node, 
because these queues are saturated with own protocol 
agents (MIPv6) that were discussed earlier. 

The measures taken we can see that this 
technology is not yet IPv6 optimal for streaming data 
such as video and / or voice because the delays are 
high compared to the wired network. Furthermore 
every time the mobile changes base station, 
transmission is interrupted for a short time impairing 
user experience. Also, if the number of nodes that 
share the network resource increases by the 
displacement of the mobile (which occurs randomly), 

there is considerable packet loss and decreases the 
bandwidth for each userx|. 

 
Conclusions: 

What it takes to run the update corresponding 
node is the most critical because the update messages 
have to take twice the network. This fact means that 
there is an extra charge for each handoff traffic that 
can create network congestion environments frequent 
transfers. 

In IP networks, packet loss occurs due to traffic 
variations that exist within the network causing 
saturation in some of its elements. During handoff 
process, three phases were presented during 
simulation: in the first one communication is 
interrupted, the second one when a bidirectional 
tunnel between the home agent and the mobile node 
packets are routed inefficiently and the third one 
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where the bidirectional tunnel disappears and optimal 
routing of packets is started. During the first phase 
there was a total loss of the packages and the devices 
still did not know the new location of the mobile 
node and continued to send data packets to its old 
location. In the second phase, the network is 
becoming saturated due to the update messages of 
the corresponding node and inefficient routing of 
packets. Finally, in last one, the optimum routing 
packets start with packet loss similar to those 
obtained in traditional IP networks. 

A disadvantage of IP mobility is that several 
mobile nodes coincide with the same base station 
produces a saturation link the station to the router, 
causing packet loss, delay and underutilization of the 
network where there is no mobile nodes sharing 
information. 

A mobile node can easily move geographically 
through the network topology without losing the 
communication session because this node does not 
change its IP and base stations are responsible for 
creating communication tunnels between the mobile 
node and the corresponding node. 
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