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ABSTRACT

The problem of managing network mobility has been an open issue in network mobility
management. This is because of the huge volume of multimedia contents across IP
networks. The current IP architecture seems inadequate to continuously manage the ever-
increasing number of mobile and network devices, that consumes and generate multimedia
contents. This initiated and stimulated the concept of CCN/NDN to solve challenges faced
in IP networks. Named Data Networking is a new content centric network architecture that
can possibly tackle most issues of IP mobility and security. NDN approach is commonly
identified under Information Concentric Network or Content Concentric Network and is
centered on addressing contents by themselves using names, rather than assigning IP
addresses to packets on hosts where information is located on the global internet. This
thesis proposed a mobility management scheme with improved network availability and
scalability for the mobile producer during and after inter-technology handoff. This is
achieved by using rendezvous-based mobility management approach.

For network availability, anchorless (locator-free) approach is used for producer’s
connectivity during handoff for intra and inter access point change over. This ensures
mobile producers’ registration and location update as it successfully achieves mobile
handoff within an outside the network core. Forwarding paths and labels are also enhanced
with minimal signaling cost and using best route approach to ensure easy transmission and
reception of Interest and Data contents between mobile producers and rendezvous servers.
For network scalability, simulation is used. The number of rendezvous server is increased
for each simulation scenarios of pull, push, upload and shear to ensure traffic redistribution
and by synchronizing the proposed scheme with scenario aware protocol. Each of the
rendezvous server has an amount of data streams it can respond to in a network session
when a mobile producer or consumer transmits its interest request. In the first scenario,
four rendezvous nodes were deployed to implement the proposed number of data content
streams in the NDN network. These data streams range between 100 to 1500 in each
rendezvous node and is accessed multiple times to by producers and consumer for
specified time interval. For the second scenario the number of rendezvous servers were
increased to seven where number of data streams were maintained to 1500 in each
rendezvous with maximum of 300 connection request per consumers and producers. For
the third scenario, the number of consumers 10 and mobile producers are 15 to access 1500
maximum number of data streams in each rendezvous. In the final simulation link loss rate
is at maximum of 10% and all other parameters were maintained constant based on first,
second with 15% and third scenario with 23%. This can enable mobile producers to be able
to retransmit their interest request in situation of total packet losses for at least three times.
Based on the implementation, Algorithms are designed for network availability during and
after successful mobile producer handoff, and for unique prefix name assignment. These
are supported by an effective flowchart for clear description.

For the results, ndnSIM2.1 is used in coding the scenarios based on random way point
movement model and the analysis is simulated in Linux environment. Wireshark is
interfaced to observe some basic parameters such as average throughput, round trip time,



sequence number and window scaling all against time in seconds. In addition, analytical
computation in python is achieved for cell residence time, handoff delay for number of
data stream per rendezvous, packet loss for consumer, mobile producer and rendezvous

server, signaling cost for consumer and mobile producers, and packet delivery cost and
link loss.
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CHAPTER ONE

BACKGROUND

1.1 INTRODUCTION

The present-day Internet focus on IP addresses between host to host on a communication
network (Al-Adhaileh, Muchtar, & Abdullah, 2020). This means a host must identify its
intended destination accurately to retrieve resources on the Internet. The Internet
increasingly experiences more and more information dissemination, mobile devices and
exponential increase in number of online users (Sharma & Krishna, 2019). Traffic on the
Internet varies in the range of multimedia, website pages, streaming real-time videos etc.
As a result, the Internet currently seems insufficient to accommodate these exponential
growths.
The TCP/IP network architecture may not efficiently serve the growing number
of devices in the near future. This is because of several challenges faced, like when a
user is searching for a particular packet, an information has to be mapped to a host
whereby the domain name system translates to an IP address (Islam S. , Hashim,
Nadia, & Kamarul, 2018). This long process creates high computational delay,
bandwidth wastage, etc. Another open issue the IP framework suffers is the anchored
technique of its mobile router that serve a moving Internet device (Islam S., Hashim ,
Hassan, & Razzaque, 2019). This makes mobile devices suffer seamless connection
when on-the-move. Also, lack of anchorless mobile router makes a network prone to
attack as hackers can identify an actual position of a router to attack and hijack easily.
IP routers are stateless in their data plane and has no characteristics for caching

(storage) (Sivchenko, Xu, & Habermann, 2005).



