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Abstract-This paper reports work in progress on
interworking between wireless mesh network and
general packet radio service. Since there is no solid
mobility management in WMN environment, mobility
protocols for wired networks are used as guidelines.
These mobility protocols are studied and compared in a
network simulator focusing on mobility latency
reduction during handover. This study will provide a
deep understanding of the mobility protocols
performance which will help recommend one of them to
tailor and evaluation for wireless mesh and general
packet radio service interworking.
Index Terms— Mobile Handover protocols, Mobility,
Handover, Wireless mesh networks, General packet
radio service
I.

INTRODUCTION

Mobility between wireless mesh (WMN) and cellular
networks is a problem, despite being researched a lot in
recent years. Standards for mobility management such as
Hierarchical Mobile Internet Protocol version 6 (HMIPv6)
[1], Fast Handover for Mobile Internet Protocol version 6
(FMIPv6) [2], Third Generation Partnership Project
(3GPP)’s IP Multimedia Subsystem (IMS) [3] and
Institution of Electrical and Electronics Engineers (IEEE)
802.21[4] have been proposed. Nevertheless, these
standards are more appropriate for wired communication
networks, in contrast, WMN connectivity is wireless. Even
though, there is no specific solution for the mobility
management issues in WMN environment, standards for
wired networks may be used as guidelines to tailor and
evaluation for wireless mesh and general packet radio
service interworking [5]. This paper reports on work in
progress on mobility between WMN and GPRS focusing on
handover latency.
The popularity of portable devices that support real-time
data services, such as Smart phones, Laptops and PDAs
has caused the need for the convergence of the cellular
networks and wireless networks. Mobility between cellular
networks such as GPRS and wireless networks such as
WMN is an important element to providing ubiquitous data
services at high data rates (see Figure 1). GPRS cellular
network is capable of providing high mobility but at high
cost whereas WMN is capable of providing high data rates
at low cost. Hence a need for a mobility mechanism so that
users of this heterogeneous network can experience

ubiquitous high rate data services at lowest possible cost
[6].

Figure 1: User roaming between GPRS and Wireless
mesh networks
This work is motivated by words from Koffi Annan, former
United Nations Secretary General, who said; “Wireless
technologies have a key role to play everywhere, but
especially in developing countries… With considerable
speed and without enormous investments, Wi-Fi can
facilitate access to Knowledge and Information… helping
countries to leapfrog generations of telecommunications
technology and infrastructure and empower their people.”
The remaining of the paper is arranged as follows;
Section II explains the work done by others on this topic.
Section III describes the methodology that will be used in
this work. Furthermore, Section IV sums up what will be
done in the coming year and wraps up the paper.
II.

RELATED WORK

One of the objectives of mobility management is seamless
support. This seamless support refers to achieving a low
latency and packet loss during handover. This work focuses
on handover latency.
A. Handover Latency
Handover latency is the time that elapses between the last
packet received by old point of attachment and the first
packet received using the new point of attachment after
handover takes place. Real-time applications such as VoIP
are susceptible to delay that is why different methods have
been developed to reduce latency during handover. Work
has included MIPv6, HMIPv6, FMIPv6, IEEE 802.21 and
3GPP’s IMS-based solution. HMIPv6 [1] manages mobility
locally by using Mobility Anchor Points (MAPs) and uses

MIPv6 to manage mobility between two domains. Mobility
between two Access Points (APs) within a domain
(horizontal handover ) involves only a MAP. This approach
is intended to reduce the amount of signaling required and
to improve handover rate for mobile connections by
managing local mobility in a more resourceful way.
FMIPv6 reduces latency by using bi-directional tunnels that
are formed between the old node and the new node
following the handover [2]. In 3GPP’s IMS, a new network
entity called Mobility Manager (MM) is introduced to
initiate and monitor handovers which reduces latency.
IEEE 802.21 is a recent IEEE media independent handover
standard to facilitate handover and interoperability between
heterogeneous networks. The IEEE 802.21 use the process
of network discovery and selection to facilitate vertical
handover. The results achieved in [7] after experiments
reveal the effectiveness of 802.21 for handover latency
reduction.
Other initiatives relating to vertical handovers in WMN
environment include S-mesh [8] which claims to be the first
work that that has been conducted to offer seamless services
in the WMN. S-mesh proposed a fast handover for WMN in
which the mobile terminals are transparent to the
infrastructure of the mesh nodes. S-mesh uses multicasting
to improve the handover performance in regards to
handover latency and packet loss but increases bandwidth
use. Another work is I-mesh [9] which is similar to S-mesh
in terms of client side transparency mobility management.
I-mesh reveal that using flat-routing scheme is much better
than a layer-3 handover technique for the performance of
handover latency. Work proposed in [10] is a networkbased mobility management scheme and also offers a client
side transparency. It reduces handover latency by a scheme
similar to FMIPv6 by using bi-directional tunnels.
Experiment results in [10] show that total handover latency
realized is good enough for real-time traffic.
III.

METHOD

This work is designed to establish how cell phone
applications that use packet based data can interwork
between WMN and GPRS. And also to determine if
handover latency during handover is acceptable for realtime traffic. To answer the research question and subquestion, this work is divided into three parts, literature
study, simulation and report.
Literature study will be done to gain insight into
interworking in WMN environment. This method is built
on already existing research and information. It is made up
of web research, journals, conference papers, white papers
and books. An in depth literature study of mobility
standards, handover latency, WMNs, GPRS and various
network simulators will be conducted.
The second part will be work in a network simulator such
as OPNET or ns-3. Performance experiments focusing on
handover latency of mobility standards will be done with a
network simulator. One or more mobility standards studied
in literature review will be simulated with the prospect of
being recommended to be tailored for WMN environment

interworking. The recommended mobility standard will
probably be enhanced to suit WMN and GPRS
interworking. Finally, all findings of this work will be
compiled in a report.
IV.

CONCLUSION AND FUTURE WORK

This paper has outlined the mobility management issues
in WMN environment. According to related work, mobility
standards for wired networks may be used as guidelines for
WMN mobility management. Mobility standards have been
discussed focusing on handover latency reduction.
Performance experiments will be done in a network
simulator. This study will provide a deep understanding of
mobility standards performance in regards to handover
latency during handover. This will help recommend one of
them to tailor and evaluation for wireless mesh and general
packet radio service interworking.
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