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Abstract
In this paper a efficient delay probability scheme for handover in 
wireless network is proposed. In this paper analysis are obtained 
on the strength based Priority handover scheme. This scheme is 
proposed for vertical handover in various wireless systems. Since 
handover means transferring an on going cell or data session one 
cell to another and there are some imitation like data rate, mobility, 
direction reduced quality of service etc. So, during handover due 
to these limitations if  we don’t use proper scheme then whenever 
a user leaves the area of a particular cell then it’s on going cell 
is immediately disconnected. In the handover process we should 
also keep the quality of service up to the standard. So, for high 
speed wireless LAN and cellular technology, suitable equipment 
device should also be used so that both technologies can be used 
at a time.
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I. Introduction
During the 1980’s mobile cellular network’s age started after 
that wireless communication undergone different changes, so the 
cellular technology experienced enormous growth during this 
period. So, the cellular technology categorically emerged from 
the initial first generation, second generation, then to presently 
existing technology of 3G & 4G networks. Initial first generated 
mobile systems were named as advanced mobile phone service. 
(AMPS). Only analog communication was possible due to this 
technology. After switching to 2nd generation, analog was changed 
to digital transmission. After that the improvement in data rate 
and voice service was achieved, and the golden era of global 
system for mobile communication started using this system, 
international roaming and seamless service were offered. The 
unexpected success of 2nd generation (2G) networks presented 
the telecom companies to expose more to fulfil the upcoming 
user requirements of larger data rate and quality of service. In 
2000, international telecommunication union (ITU) developed the 
international mobile telephony with the target of 3rd generation 
networks. With the flawless communication provided by 3G 
networks, the new emerging technologies like WIMAX, WIBRO, 
WLAN, HSDPA & HSPA are hitting the telecom sector. As we 
know the 802.11 is a recent communication technology of IEEE 
standard. The wireless local area network is a band of 802.11 
ISM frequency band.
The WIMAX is an emerging technology to fulfil the high data 
rate and quality of service requirements of the customers. The 
architecture of WLAN overlay to the wired to the local area 
network, so, the next generation device will be equipped with 
multiply network interfaces like multimode terminals. The WLAN 
and cellular system now generated unlimited connection. During 
the vertical handover the connection is shifted from one technology 
to other. The quality degradation in terms of decreased data rate 
mobility direction suggests some improvement to be made to 
maintain standard of quality during handover [1].

II. Related Works
In this section, the research work related to vertical handover [2] 
and selection algorithm is provided. The quantitative comparison 
of wireless LAN Access Point (AP) and UMTS [1] Base Station 
(BS) per area, cost and data rate is given:-
UMTS cellular network base station:

Coverage unlimited.• 
Data rate - 9.62 – 300 kbps.• 
Cost high.• 

Wireless LAN Access Point (AP):
Coverage limited.• 
Data rate - 1-11Mbps.• 
Cost low.• 

Since data is of two types according to delay sensitivity, one is 
conversation and streaming data which is delay sensitive and 
often called as real time service and second in the other data type 
which is not related to real time service. Now there is a trade off to 
handover delay and throughput operations. The media independent 
handover [5] provide capability to detect and initiate handover 
from one network to another. The variable used to determine 
vertical handover algorithms are:
XT - Predefined threshold, when threshold occurs.
UT - Velocity threshold whether a fast or slow mobile station    
         (MS)

Fig. 1: Control Mechanism of Vertical Handover
 
The major cause of vertical handover is the mobility of mobile 
host from UMTS coverage area to WLAN access points. Other 
causes imitate system load control, Interface and power emission. 
The Vertical Handover Strategy (VHO) normally three strategies 
are used to resolve the problems.

A. Dwelling Time & Strategic Handover
It is basically traditional strategy of measuring Received Signal 
Strength (RSS) with combination of network load terminals.

B. Artificial Intelligence (AI) Strategy
In case of mobility and handover decisions, this is used different 
criteria are implemented to detect the signal delay and making 
of handover decisions.

C. Power Consumption Strategy
In this type the power consumption and bandwidth for the available 
networks are calculated and according mobile terminals (MT) 



IJECT Vol. 4, IssuE spl - 3, AprIl - JunE 2013

w w w . i j e c t . o r g InternatIonal Journal of electronIcs & communIcatIon technology  99

 ISSN : 2230-7109 (Online)  |  ISSN : 2230-9543 (Print)

decide to handover. The mobile terminals frequently measure 
parameters and then decide to handover for optional value.

III. Proposed Solution
We propose solution in case of ALIVE handover by using Received 
Signal Strength (RSS) to estimate the wireless LAN coverage. 
Also the simplest method to increase the RSS is transmitting power 
method. If we increase the transmit power even by a fraction, we 
get prominent increase in RSS. 

A. Alive Handover
The MT scans periodically the available Wireless networks and 
calculates their RSS and then after the calculation the best Wireless 
network select on the basis of RSS using vertical handover 
algorithms. Within WLAN according to the predefined Vertical 
Handover Algorithm with path loss channel propagation and 
shadow fading the RSS can expressed as   

  [7]
Where PT is transmitted power, L is power loss, n is path loss 
exponent, d is distance between Mobile Terminal MT and the 
Access Point (AP), µ is mean and σ is standard deviation.
Further, we use Application Signal Strength Threshold (ASST) in 
corporation with VHO decision. In case of overall optimization 
of the system the RSS can be expressed during discrete time as 
following:

                                                        [7]
Where k is time index and N [k] is fading.
Now the average can be calculated using moving 
average.

                                                [7]
The rate of change of RSS, S[k] can be expressed as 

                         
                                                                                                [7]

              [7]
where γ denotes the ASST and EL [k] denotes the application 
specific timer interval during which MT remain to uses Wireless 
LAN.
The MT compares different RSS from different Base Station (BS) 
to decide with which it will be connected before the execution 
of VHO. When the calculated RSS is less than or equal to MO 
threshold. MOT WLAN and handover delay threshold THO then 
MT starts the handover process. The first parameter controls 
unnecessary handovers due to signal decay, whereas lifetime part 
enables MT for best utilization of WLAN resources. The value 
of MOT WLAN will be set a few dB greater than the WLAN 
sensitive values. The value of MOT WLAN will be set a few dB 
greater then the WLAN sensitive values. The value of handover 
delay parameter THO will be set after analysing discovery delay, 
authentication delay and registration delay components between 
two access technologies. 
Now, it is important to note that with larger window size estimation 

will be improved whereas the delay in handover performance will 
also be greater. Therefore to reduce the problem, variable window 
size will be used to improve the handover performance. So Wav 
and Ws can be expressed as, 

            [7]
Where Dav and Ds stand for the average and slope distance 
windows.  denotes the greatest lower bound function and v 
denotes the terminal velocity away from AP. 
In case of MI numerous factors will be considered among which 
Wireless LAN availability is major one, which is represented by 
RSS.  Here the MT starts MT to Wireless LAN if average RSS is 
greater than MITWLAN.

B. Number of Handover
Respective to signal traffic, the major effect is due to number of 
handover. This effect overloads the whole network and degrades 
the performance. The phenomenon of number of handover is 
denoted by NHO. It is defined as the sum of Mobile In (MI’s) and 
Mobile Out (MO’s) with in Wireless LAN and cellular network. 
So it is a random variable depending upon probabilities of In 
and Out. 

C. Mathematically it is Expressed as

             [7]
The mobility of Mobile Terminal (MT) between two networks 
can be described by no Homogeneous Markov Chain (A sequence 
of random number). Each state of Markov Chain represents the 
network with which Mobile Terminal (MT) is connected, whereas 
the transition probabilities are PMO [k] and PMI [k]. Now Mobile 
Out (MO) and Mobile In (MI) can be calculated according to the 
transition reward, whereas number of expected MO’s and MI’s 
are denoted as respectively NMO, NMI. So the expected number 
of handover can be expressed as 

             [7]

C. Bandwidth Resources
The allocation of bandwidth to MT is controlled by the time 
interval up to which MT stays in WLAM or UMTS networks. 
Also the state of WLAN to which MT is connected is a part of the 
bandwidth allocation criteria. WLAN has two states WLAN Up 
and WLAN Down. When the received wireless signal is greater 
than sensitivity threshold α then it is denoted by WLAN Up state 
otherwise it is denoted by WLAN Down state. 
Now, consider the probability of WLAN Up state at any time k 
then

                                      [7]
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The MO distance changes in case of Adaptive handover, therefore 
WLAN Up duration also change, so the performance of system 
will be analysed during transition period which depends upon 
the distance between RSS Access Point and WLAN sensitivity 
region. Here transition period starting point is denoted by Kstart 
then the WLAN efficiency during the Up state over lifetime can 
be expressed as,

                                      [7]
Where PMO is the calculated version of PMO during time interval 
[1, Kmax] where Kmax is time duration within which MT reaches 
the WLAN coverage area. Therefore the available bandwidth 
BWAv with data rates Rw and Rc can be calculated as,

                [7]

D. Packet Delay
Within the transition region the RSS degradation has the effect 
on probability of packet delay. To calculate the packet delay, we 
suppose the Threshold value θD59 for packet delay within existing 
hop as end-to-end delay for real-time application of source to 
destination. A packet is said to be delayed if its delay is greater 
than D.
Now the average probability of the packet delay is denoted by D 
and can be calculated as,

                           [7]
Where, PD[k] denotes the probability of delayed packet. Also 
the probability of Wireless LAN equals to probability of delayed 
packet Threshold. Here we will use the value of average KMO. 
This type of approximation results into an accurate value for a 
wide range of system parameters.

E. Simulation Results
According to above calculation we have simulated the VHO 
parameters using MATLAB. In this simulation graphs we have 
try to show how we can optimize different parameters to improve 
the QoS with best connection regardless of devices anywhere 
anytime. Table show the list of simulation parameters during 
the optimization of handover techniques. For detailed and deep 
analysis of these parameters a complete system model is needed 
to develop.

Table 1: Simulation Result Parameters
Parameters Values

PT 100 mWatt

N 4 dB
σ 7 dB
DS 10 m

MIT -80 dB

MOT -85 dB

The fig. 2 shows the relation between transmitted power and RSS. 
The simplest model to improve RSS is to increase the transmit 
power. As we increase transmit by a little fraction the RSS will 
be increased prominently. In fig. 2, blue colour shows the existing 
RSS and red colour shows the RSS values after the increment in 
transmitted power. This solution is practical only in open areas but 
in urban areas it is not feasible. Therefore, in urban areas many 
other parameters are to be handled.

Fig. 2: Received Signal Strength

Fig. 3: Probability of Expected Number of Handovers

Fig. 4: Packet Delay Probability
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In fig. 3, the mobility of Mobile Terminal (MT) is explained 
moving away from Wireless LAN Access Point (AP) with the 
constant velocity.
According to ALIVE Handover algorithm it dynamically adopts 
the Mobile Terminal (MT) velocity. Also the value of MIT is 
taken as less than the value of MOT to decrease the unnecessary 
number of handovers and ping pong effect. Here according to 
ALIVE handover the probability of handover increase with the 
increase in distance along x-axis. It also shows that the number of 
unnecessary handovers using ALIVE algorithm is less than that 
of traditional hysteresis handover.
In fig. 4, velocity is taken along horizontal axis and probability 
of packet delay is taken along vertical axis. The graph shows 
that with the increase in distance the probability of packet delay 
decreases. One thing in this case is important that according to 
ALIVE handover algorithm the probability of packet delay is not 
less than that of traditional hysteresis handover.

Fig. 5: Flowchart for the Proposed Strength Based Vertical 
Handover Algorithm

IV. Conclusion
In the case of mobility and handover decisions, we propose efficient 
delay probability scheme for handover in wireless networks. This 
approach is done taking into consideration of priority handover 
scheme, based on signal strength, through a vertical handover 
algorithm which relate the most appropriate interface. It is further 
analyzed that in case of vertical handovers, the received signal 
strength (RSS) due to symmetric nature does not competes with 
vertical handover, when a wireless LAN area is discovered by a 
mobile terminal (MT) [4]. It starts the mobile as in (MI) process 
generates MI decision depending upon availability minimum 
delay route for the handover of preferred wireless networks. It is 
observed that there are many areas where vertical handover faces 
problems. Like surplus handovers, minimized network resources 
and also reduced quality of service. Since the parameters like 
efficient delay according to strength are chosen, which can cover 
as of now, more then one wireless LAN access points in range 
then established. The connection with strongest received signal 
strength with minimum delay is obtained established. 
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