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Abstract — Today’s wireless users expect great things from
tomorrow’s wireless networks. The rapid increase of wireless
subscribers increases the quality of services anytime,
anywhere and by any-media becoming indispensable. These
services require various networks (such as CDMA2000 and
Wireless LAN) to be integrated into IP-based networks,
which further require a seamless vertical handoff to 4th

generation wireless networks. A handoff algorithm between
WLAN and CDMA2000 cellular network is proposed.
Handoff means transferring an on going call or data sessions
one cell to another. Handovers occur due to the movement of
the mobile user from one area to another area. Handovers
are used to prevent an on going call to be disconnected. In
this algorithm, traffic is classified into real-time and non
real-time services. Then the beginning of handoff is decided
by the handoff delay time and throughput according to
traffic classes Vertical handoff may be referred to a process
of transferring call connected to a network/data session from
one channel connected in a cell to the core network of
another. This paper presents a seamless vertical handoff
procedure between IEEE 802.11 WLAN, which covers
hotspot area such as offices campuses and hotels, and the
CDMA2000 cellular network that overlays the WLAN and
also covers a larger area.

Keywords — CDMA, Hand-off, Vertical Hand-off (VHO),
Handoff Delay IEEE 802.11(WLAN), Throughput.

I. INTRODUCTION

As we know the popularity of mobile computing is
increasing day by day and more mobile hosts are
connected with the interfaces of multiple networks, which
have the ability to connect with internet. In this situation
one major problem is that how to select the best network
interface at that time. The decision to choose the best
network interface should be based on different factors,
such as ‘power consumption of each network, the capacity
of each network link and the battery status of mobile’. To
choose the best time and interface for vertical handover,
cost factor is also considered [1], [2]. As the technology
boosted up, the advancement occurred from 1G FDMA
based networks to the 4G IP based networks. Large
number of standards developed which provided higher
data rates to the users along with the reliability and
security. Now these standards are available to the service
providers to serve the customers. Different wireless
networks are deployed around the world which can be

personal area networks, wireless local area networks
(WLAN) etc. All these wireless networks are
heterogeneous because they use different access
technologies to maintain their connections when switching
to a cellular network [3]. For example, a wireless network
which provides a service through a wireless LAN and is
able to maintain the service when switching to a cellular
network is called a wireless heterogeneous network. The
emerging concept of mobile devices in heterogeneous
wireless networks is to equip them with multiple network
interfaces so that different wireless networks can easily be
accessed.

Vertical handoff is one significant challenge for
mobility management in heterogeneous wireless networks.
Compared with horizontal handoff, vertical handoff
involves different wireless network technologies varying
widely in terms of bandwidth, delay, coverage area, power
consumption etc. In cellular mobile networks, the
coverage region is divided into smaller cells in order to
achieve high system capacity. Each cell has a Base-Station
(BS), which provides the service to the Mobile Terminals
(MTs), i.e. users equipped with phones, within its region.
Before a mobile user can communicate with other user(s)
in the network, a group of the frequency bands or channels
should usually be assigned. The MTs is free to move
across cells. When the mobile user crossing a cell
boundary or by deterioration in quality of the signal in the
current channel, handoff process is initiated [4].

II. VERTICAL HANDOFF PROCEDURE

When a MH that is in the WLAN service area leaves out
from the area and connects to the CDMA Cellular network
is called MD handoff procedure. Its signal flow is shown
in Figure 3. As the MH leaves the WLAN AP (Access
Point), the strength of the beacon signal that is received
from the AP periodically weakens. If its strength decreases
below the threshold value, then the CDMA Cellular card is
activated and starts to synchronize with the system to
prepare the handoff. The MH sends a Handoff Ready
Request Message to the MA through the serving AP when
it receives an Agent Advertisement Message from the
Cellular Subnet Agent (SAc). The MA also sends in-
bound packets to the Subnet Agent of the cellular network
that is configured with the overlay network, and then the
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Sac buffers the received packets. The SAc will send the
buffered packets when it receives a Registration Message
from the BS(Base Station). This process is designed to
prevent the in-bound packets from being lost during the
handoff period. When the MH receives continuous beacon
signals below the threshold value, the handoff decision
algorithm is executed. After handoff, the MH sends a
Route Update Message to the BS to request traffic channel
allocation [8]. Then, it performs Registration to the SA
and MA. The packet that was buffered in the SA is sent to
the BS as soon as the MH registers to the SA. Afterwards,
the MA sends disassociation message to the AP. From
now on, the MH communicates with the CDMA cellular
network.

Fig.1. MD Handoff Signaling flow

Fig.2. MU Handoff Signaling flow

When the MH serving in the CDMA cellular network
region enters the WLAN service region, it connects to the
WLAN. This is called the MU handoff. Figure 2. shows its
signal flow. In this case, power saving can be achieved by
determining the time of the checking beacon signal in the
handoff transition region, and the time to information can
be used. For the seamless handoff service, the handoff
point in the MU is not a critical factor, because the cellular
network covers the WLAN region with an overlaid
network In Figure 2. the MH receives a beacon signal
from the AP through activating the WLAN card. If the
MH receives an Agent Advertisement message from the
SA, it sends a Handoff Ready Request message to the MA
through the currently serving cellular network. Then the
MA transmits in-bound packets to the SA of the WLAN.
After that, the MH checks the received beacon signals
continuously to determine whether to handoff or not. If the
conditions for the handoff are satisfied, then the handoff
procedure is performed. The MH   requests the release of
the channel that is allocated to the CDMA cellular network
and transmits a Reassociation Request message to the AP
in the WLAN. From now on, the MH communicates with
the WLAN network.

III. HANDOFF ALGORITHM

The radio link characteristics of the WLAN and the
CDMA Cellular netwo.rks have many differences. The
WLAN covers hot spot areas, such as campuses, hotels,
and restaurants, at low cost and high data rate. However,
CDMA cellular networks serve a wider area than WLAN
at a higher cost and lower data rate.

Our proposed Vertical handoff algorithm between the
WLAN and CDMA cellular networks is shown in Figure
3. To reduce overall handoff delay, the in-bound packets
are multicasted to the SA of the target network by mobility
management. They are multicasted when the beacon signal
strength in the MD falls below the χthresh or rises higher
than the χthresh in MU. The multicasted data are buffered
in the SA. These buffered data will be transmitted to the
BS if the MH is handed off to the target network before
the timer expires. Otherwise, those data will be discarded.
During the periodic the MH checks of the RSS of the
received beacon signals, if the RSS falls below the χthresh,
λ is increased by one. The MH determines whether the
handoff should take place or not by comparing variables.

The control mechanism of the handoff is shown in
Figure 4. First, the service classifier classifies the traffic as
either real-time service or non real-time service, and then
it sends the control signal to the handoff decision block
and the measurement block.

The power strength of the beacon signal in the transition
region as the MH moves from the coverage of the WLAN
to Outside coverage is shown in Figure 5 [7].
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Fig.3. Vertical Handoff Algorithm

Fig.4. Control Mechanism

Fig.5. Transition Region

IV. CONCLUSION

In the handoff algorithm we will use the number of
continuous beacon signals whose signal strength from the
WLAN falls below the predefined threshold value. We
then classified traffic into real-time service and non real-
time service. In real-time service, the handoff delay in the
handoff transition region must be short, so the number of
continuous beacon signals should be lower than that of the
non real-time service in order to reduce handoff delay.
Since the CDMA cellular network covers a wide area. In
this paper, we presented a seamless vertical handoff

procedure and the effective handoff algorithm for the
handoff transition region between the WLAN and CDMA
cellular network.
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