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Abstract: The over increasing demand for deployment of wa®l@ccess
networks has made wireless mobile devices to facemany challenges in
choosing the best suitable network from a set aflable access networks. Some
of the weighty issues in 4G wireless networks astrfess and seamlessness in
handover process. This paper therefore, proposes@dover technique based on
movement prediction in wireless mobile (WiMAX and’E-A) environment.
The technigue enables the system to predict siguality between the UE and
Radio Base Stations (RBS)/Access Points (APs) in tifferent networks.
Prediction is achieved by employing the Markov Bam Process Model
(MDPM) where the movement of the UE is dynamicalyyimated and averaged
to keep track of the signal strength of mobile ssaiith the help of the
prediction, layer-3 handover activities are able docur prior to layer-2
handover, and therefore, total handover latency ¢sn reduced. The
performances of various handover approaches infkekrby different metrics
(mobility velocities) were evaluated. The resultegented demonstrate good
accuracy the proposed method was able to achiepeetficting the next signal
level by reducing the total handover latency.
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1 Introduction

As diverse wireless communication services prdiferand anytime-anywhere
communication is becoming a norm in mobile commaiidz, mobile devices

should achieve seamless operation when roamingnwitineless networks even
under high mobility environment. Emerging broadbanriceless air interface

specifications, such as IEEE 802.16m and Third @Geiom Partnership Project
(3GPP) Long Term Evolution (LTE)-Advanced, are dasd with stringent

requirements on interruption time during handowenrider to provide quality of
service (QoS) for current and future mobile wirelepplications. To provide
seamless services in such a wireless mobile conuation environment, delay
or disruption in dealing with mobility must be minized. However, offering

services such as VoIlP on IEEE 802.16 networks ZJL]if considered

problematic due to very long handover latency.
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IEEE 802.16 handover delay comprises of cells statencies from
neighbouring cells, handover message exchange (HQ@Md network re-entry.
However, minimization procedures of network re-grdan occur by handover
optimization process as defined in [2]. Neverthgleesolution of address and
registration of networks makes Mobile IP handowercy to be relatively
lengthy when compared to layer-2 latency. Consetyiehis handover latency
is sometimes not acceptable for real-time appbeati Additionally, the
difference that exists between the interfaces &H8&02.16e MAC and that of
3GPP handover techniques leads to adverse effe¢cheroverall handover
latency [3]. The UE through the cross-layer mopifitotocols detect that it has
changed from the current subnet to a new subneideo by the new AP and
relevant information [3]-[5]. Link layer informatiy like received signal
strength (RSS) reduces the delay in mobility déiadior Cross-layer mobility
management protocols. Although UE utilizes sigrfalager 2 (L2) trigger to
concurrently prompt layer-3 with those of layer-andover, it is equally
capable of giving early notification for possibleange of point of attachment
(PoA) to the access network.

Many researchers have confirmed that approacheshwdrie prediction-based
do reduce handover latency by predicting the nesitipn of the UE having
considered the patterns of its previous movemeR{8[6 In [7], a mobility
model that takes cognisance not only of historieabrds, but also stochastic
behaviours of UE to predict their future locatioves proposed. Although some
models seem to work quite well in environments witin-stationary data, but
the intricacies of the algorithms and indirect comagion time often make them
unworkable.

In this paper, a simple regressive differentialdpston and decision (RDPD)
method that accurately trigger handover based ohilityoprediction of two

wireless mobile networks (WiMAX and LTE-A) has beg@noposed. The
mobility prediction is set to be achieved using @avel dynamic regressive
integrated moving average (DRIMA) model. By keepimmgce of the RSS
between the mobile user equipment (UE) and radige bgtations (RBS's),
dynamically estimating regression movement andagext to predict the next
signal level. Total handover latency can be redueétthi layer-3 handover
occurring prior to layer-2 handover taking placethwithe assistance of
prediction.

The rest of this paper is organized as followsakel works is being discussed
in Section 2. Section 3 describes the mathemdticaiulation of the proposed
prediction technique while the fourth section dssms the new Prediction
Technique. Simulation scenarios and parametersidemesl for assessing the
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efficiency of the novel prediction as well as tmalysis of the results are given
in Section 5. Section 6 concludes the paper.

2 Related Work

Mobile User Equipment (UE) performs handover whema signal parameters
of the serving Radio Base Station (RBS) to whioh tHE is connected drops
below a predefined level. When the UE disconneamhfthe serving RBS and
subsequently start negotiating connection with &w RBS, a time interval is
recorded between signal disruption with the ser®&B$ and the setting up of a
new connection with the target RBS and this scharmalled hard handover.
This minimal sudden breakage in communication cagrabe the QoS.
Consequently, the UE can connect simultaneousigdre than one RBS while
it performs handover and this type of handoverabed soft handover. The
minimization of break in hard handover or that of aerhead generated as a
result of the handover procedure is easily achidwechandover prediction.
Another purpose for the handover prediction isgbrmize an admission control
as presented in [3],[4]. The utilization of handopesdiction for reservation of
resources for admission control is also presented5]. Two schemes of
admission control were proposed by the paper tamig# the utilization of
dedicated bandwidth. The effectiveness of the ptieat is considered in [16]
for the minimization of the power consumption intaat networks. Reduction
of the consumed power is accomplished by susperttimdgandover until the
UE moves nearer to the target station and suchqpi@u is executed based on
the UE’'s movement history [2]. In [7], the papeesgnts advanced algorithms
for the prediction of user’s location where thegmse location of the user is
required and that implies the use of localizatigmipment such as the Global
Positioning System (GPS) [9]. Methods of filterihgndover prediction were
evaluated in [10], where the authors compared fifieiesncy of handover
prediction using Grey Algorithm (GA), Kalman, Foarriand Particle filtering of
Received Signal Strength Indication (RSSI) valdé®e results showed a better
performance (about 80% of successful handover g@redi hit ratio) for no
filtering and Grey filtering techniques. The Grelyeting technique which was
evaluated and analyzed in [11], shows reductiora afumber of handovers
performed by the Grey prediction Algorithm therebgking positive impact on
the performance of the entire network.

Two handover prediction approaches comprising d#okk-centric (cellular)
and user-centric (mobile terminal) were investiddte[12]. The Cell approach
predicts a number of users in the cell while ugmraach utilizes a mobility
prediction for handover estimation. Furthermore, plaper gave a summary of
the advantages of both approaches and their ditifalbor utilization in
different situations. The authors meanwhile, disasew proposed mechanism
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for resource allocation that demonstrates a bgtnformance with user
approach to minimize handover failures. On the oti@d, the cell approach
improve cell blocking probability. Therefore, hando prediction could be
defined as a process where the next target RB&dgbed while considering a
prior knowledge of the parameters of the target RE& can enable the fast
handover with minimal interruption. Besides, it caeduce the MAC
management overhead due to optimization of theofisteighbourhood station
for scanning. The prediction can be based on seapmoaches as was earlier
enumerated in the previous literatures.

However, designing an efficient vertical handovigoethm has always been a
critical issue in heterogeneous wireless netwonks tend to provide seamless
services. It is always tasking to design an efficibandoff algorithm for
heterogeneous environments, to support seamlesmugoitation services. In
most literatures [13]-[15], fuzzy logic was appliedhandover decision making
process because of its inherent strength in progidiolution to imprecision
problems. In [15], a proposed handoff decision tisgs principle of fuzzy logic
to lessen unnecessary handoff in the homogeneollslacesystem was
implemented. While [15] utilizes speed and trafii@d to decide the RSS
hysteresis values, using adaptive fuzzy basedca¢tiandoff algorithm, on the
other hand [16] provides a multi-criteria decisimaking algorithm based on
fuzzy theory for multiple access network selectibarthermore, the complex
nature of the system has to be resolved beforegbeiitized. Fuzzy logic
principle was not used to decide the handover hgsievalues as found in [15],
but rather it was used to evaluate the intensityhefinput parameters.

Goyal, et al. in their proposal [17] adopted a dynamic decisiondel in
choosing the “best” network at the “right and besthe to handover. The
proposed model decides the best among the avaitaeorks using dynamic
factors like the Received Signal Strength (RSS)\&ldcity of the mobile UE
simultaneously with static factors such as monetast, bandwidth availability
and power consumption. However, the model did mdy aneet the individual
user needs, but reduce the unnecessary handoveish whfluences
improvement on the entire performance of the systanil8], Abd El-Fadeel,
et al. proposed a Multi-attributes SINR Based Verticahtiaff algorithm for
next generation heterogeneous wireless networks Rigdictive SINR, using
GM (1, 1). It combines the effects of SINR, reqdifgandwidth, traffic cost,
utilization from participating access networks amser preference to make
handover decision QoS aware which becomes difficalt achieve with
traditional RSS as a vertical handover criteria.

In [19], a trajectory-aware handoff algorithm tlistbased on location, speed,
delay and received signal strength (RSS) of moUite was proposed. Two
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types of velocity; tangential and radial velocitewsre used in the algorithm
having radial velocity of UE being considered ie thandover decision making
and ignoring tangential velocity of UE during hawmep initiation. More so,
least square line method is applied to RSS of UEheck the Ping-Pong
effects. A dwell timer based vertical handover ssbewas suggested by
Ayyappan, et al. in [20] to ameliorate handoff delay (service qtyali
degradations), packet losses, decreased througimpuhetwork disconnection
for Cellular networks and WLAN integrated networksis handover algorithm
was found to be useful in reducing the handoveaydeind maximizing the
throughput by choosing the optimum dwell time. Arest method of vertical
handover scheme described in [21] is based on thality prediction of the
UE. In contrast with the existing schemes, the psegd approach considers the
movement velocity and direction of the UE, and Rest Signal Strength
(RSS) for accurate prediction of the UE's moventemtard a specific access
point. The scheme utilizes IPv6 to Solicit for ReuProxy (RtSolPr) and Proxy
Router Advertisement (PrRtAdv) messages with thd&RRd obtains the IP
address and subnet prefix information of the NABbagted to the nearby base
station. Computer simulation reveals that the psegoscheme significantly
outperforms the existing scheme in terms of handougccess rate and
messaging overhead, especially when the velocitybfis relatively high and
the number of APs is large.

Tawil, et al. [22] proposed a Simple Additive Weighting (SAW) timad for
vertical handover decision scheme to improve theice mobility for use in a
distributed manner under heterogeneous environmémt$23] and [24] an
algorithm that uses Hidden Markov Model (HMM) preidr was adapted to
accurately estimate the next location visited yabile UE, given current and
historical movement information. The algorithm astdd an overall 62%
increase in throughput when compared to other ®artHandoff Decision
Algorithms. The aim was to reduce the overload thiedorocessing-delay in the
mobile terminal by calculating the handover metrics select the Target
Networks. On the other hand, in [25], an overalhdanction was proposed to
make the right decision based on cost of usagelviidth, power consumption
as well as dynamic factors like the Received Sigtatngth (RSS), Velocity
and Position of mobile UE. Furthermore, Xigt, al. [26] proposed a new
algorithm for heterogeneous wireless networks (tail and WLANSs). Cost
function, based on the probabilities of blockingl atropping call rates were
calculated for cellular network and WLAN using tlebannel-guard call
admission method.

Chandavarkaret al. [27] have proposed an Interface selection algoritased
on coverage area, available bandwidth and poweswoption of the mobile
UE. Singh,et al. [28] have proposed a vertical handoff decisioroatgm that
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determines whether a vertical handoff should béaied and dynamically
selects the optimum network connection from theilalke access network
technologies to continue with an existing servigebegin another service
entirely.

3 Vertical Handover Prediction Formulation

The RSS of multi-model is a time series during tla@dover and its current
value has intrinsic relation with historical valu€&3RIMA model is based on
mathematical statistics and random process, whieht ¢he current value and
the historical value of the time series to predi@ future RSS value. This
model draws on the advantages of regression amabsd considers the
prediction. Based on the value of current RSS aedvalues of previous RSS,
the proposed approach adopt DRIMA model to pretfiet value of the next
RSS.

The structure of this model is formulated by defgnithe sequence ; S(t) =

{s(0)(1), s(0)(2),.....,S(0)(N)} to represent Nngaled RSS. Considering this

sequence to be the initial random data and cangis®, then further process has
to be applied on them. The accumulated values geatefAVG) are to be used

in processing the initial data.

Ky = $YK); (k =1,2....,N) (1)

By employing linear dynamic modelling to approximaf™ order AVG
sequence d¥d + as®™ = b, Where a and b — coefficients of the diffeiant
equation whose solution is given as

& (N + 1) = [§(1) — b/a]é" + bla (2)
a andb are coefficients that could be determined by legetre approximation.
In this algorithm, the time series is composed $8Rand error term is the error
of the previous prediction. Some of the common wdshlike least squares,
moment estimation; maximum likelihood estimation &0 on could be used to
determine the parameters of DRIMA. In this papeg, adopt least squares to
determine the parameter. The vector representeggthoefficients is:

a =[a, b]T (BTB)-1BT N, where B = [Matrix ]

and N=[N(0)(2),N(0)(3),....N(O)(N)IT ®3)
(0O)(N+1) = [s(0)(1) — b/a]e-aN x (1 — ea) 4)
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and, so the predictive RSS ©(N+1). In a typical heterogeneous network
environment, it is possible to specify constanthwialues different from the
characteristics of certain network type.

3.1 Evaluation of Vertical Handover Decision

The quantitative evaluation of handover decisioDYp has become necessary
when three metrics are considered for integrati@mn.the handover decision to
be optimized, weight of every metric of a candidagéwvork has to be adjusted
to conform to the relative priority of other atuwiles in different networks. This
will show the dynamism of the constantly changingalgative evaluations
under predictable wireless environment that coailgerthe dominant-difference
among candidate networks.

N
1 RSS

(N-1) ileDV

QDVFSS = (5)

i leov- qoves] ®

OIRSS =

QDV**%is average QDV of RSS. The smaller the value, the raigreificant is
the RSS factor and the bigger the assigned welgRES.

d**%is standard deviation of QDV of RSS, the largeigheof RSS is assigned,
the larger will be the°®

Therefore the key factor of RSS is:

VVRSS _ e(_ oDV, RSS+dRSS) (7)

4 The Proposed Prediction Technique

The proposed algorithm uses Markov Decision Proteslynamically predict

the UE regressive moving average and to also muothitonetwork QoS, which
eventually decides the possibility of handovergeidng and network selection
to choose the appropriate access network. It igcathat handover trigger is
associated with both the measured and the predR&®, whereas network
selection is tied to user preference. This makedytpes of service application
(real and non-real time) to be in agreement witlopleof RSS measurements.
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Figure 1 Diagram of a Wireless Heterogeneous Network (HWN).

A typical heterogeneous wireless network (HWN) degad in Figure 1 is made
up of overlay of wireless networks (WLANs and 3GRIRt applies both the
vertical and horizontal handover schemes. The UEeasidrom one location to
the other across the overlay network within theetage area of the network.
Making reference to the Figure, we consider a UBGPP network with the
Predictive RSS (PRSS) trying to determine the marénof UE towards the
target network during response time by compariegRRSS with the maximum
threshold (RSSmax_th_ WL/WM). When a UE stays in tAR/IMAX, it
begins to sense whether the RSS of the curreningenetwork is less than the
minimum threshold (RSSmin_th_WL/WM). Both the upped lower levels of
the computed response time tend to be short fbtinea applications. This was
possible for the handover delay to be minimizetieotise it will take longer
time for non-real applications to execute the haedoThereafter, the UE cross
check to confirm the strength (PRSS) of every targgwork, when they are
being compared to the maximum threshold (RSSmaxViiwWM). However,
when their merit value surpasses the current sgrvietwork, the target
networks then become candidate network to be haoded

DRIMA model is based on mathematical statistics eardlom process, which
exert the current value and the historical valu¢heftime series to predict the
next RSS value. The model draws on the advantaigddferential regression
analysis and considers the prediction errors isutalion process, giving it a
smaller prediction error variance and suitable dbort term prediction. User
equipment (UE) periodically scans the signal franoen the RBS to get the
RSS and then computes the parameters of the DRIMdeiraccording to the
obtained RSS making possible the prediction ofriéset RSS for the link layer
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triggering event. During the process of predictiie mechanism is not only
considered for the dependence of signal power vafuéime series, but also
considered as prediction error thereby settingaitmuracy of predicted signal
high [29]. Based on this idea, the moment parametethe link layer achieve a
pre-set threshold, a messages is sent to actikatedtwork layer handover.
However, as the threshold is significantly smdig efficiency of the handover
is reduced which in turn causes Ping-Pong withddtgeshold. The algorithm
is based on the predicted RSS value, which setsthpeshold smaller than the
threshold of the predicted RSS value the of thévateld link layer. So the
handover is performed much earlier before the R8&es weak to avoid
Ping-Pong as depicted in the flow chart of Figure 2

Set Handover Threshold

Y

Compute RSS Periodically

l .
TN

RSS(Predict)<RSS
(Threshold)?

NO
Any Candidate Network
Available?

Decision

y :

Cellular Compare the Signal Strength (RSS) of
(3GPP) the 2 WIMAX Networks

' '

Trigger and Perform Handover (HO)

Figure 2 Proposed Vertical Handover Prediction Algorithm.
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4.1  Efficiency of Prediction

As the efficiency of the RSS prediction continuesuffer, the impact is being
felt by a number of neighbouring RBSs. The proposglieme has predictive
RSS mechanism consisting of two major stages: gtiediRSS with hysteresis
and that of defining the optimal candidate wirelasswvork in which to hand
over. The earlier stage deals with a proposed setrpolynomial regression-
based prediction of RSS and it is meant to collateowith a hysteresis for
determine/predict if a mobile UE location is cloger or away from the
candidate network. For the later stage, it is thedover cost that is to be
determined based on the Markov decision processRMbethod [6] and [7]
and the network that has the least handover cdkers selected as the optimal
handover candidate network. It is to achieve loaldicing and non-dropping
probability.

4.1.1 Predictive RSS Handover

In trying to avoid the problem of Ping-Pong as suteof unwanted handovers,
RSS-based with hysteresis is the scheme consithered Although mobile UE
transmit/receive signals between two thresholdeatidevels just to stop the
unwanted handovers, they however, suffer from latadit rates and weak
RSS when the received RSS of the serving netwonkas the lowest threshold
value. Such a low data bit rates and weak RSS dgedaw utilization and high
dropping probability.

In this handover approach, the UE execute handioveverlap areas; thereby
causing Ping-Pong effect whenever the UE cometimtooverlap areas. Thus,
this proposal of a predictive RSS-based handov@roagh is to perform

handover at a certain point when the mobile UE iptedhat it is getting closer

to the candidate network. The advantages of thisrse are: 1) The handover
process is capable of performing prior to RSS bésgmeak and thus obtains
better quality of service (QoS) and higher data.r&) Not only unwanted

handovers are being avoided, but also minimizesltbpping probability.

4.1.2 Polynomial Regression-Based Prediction

There are two approaches to the proposed RSS Béeedover: pre-process
and RSS prediction.

Pre-processin dealing with prediction, the measures of theviwus RSSs are
important so as to determine the next predictiveSR30 intensify the
polynomial regression-based curve fitting, the jmrecess of accumulated
generating operation, which is based on [10], mpéed to achieve the accuracy
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of the prediction results. The pre-process gengrat@ew data sequence by
summation of the previousdata, which are formulated by

s(m= S(p) @)

p=1

where,S(p) is the original data sequence, &¢@n) is the new sequence after
executing the pre-process. The purpose of the qmeeps is to smooth the
fitting curve. Consequently, the benefit of usingeehnique based on hysteresis
prediction scheme is to avoid unwanted handoveduaieg the dropping
probability and to obtain high data rates. The enmnted weight adjustment
algorithm uses back-propagation scheme [29] toipréde RSS in the fourth
generation networks as shown in Figure 3, where piteglictive RSS was
accurate and matches the actual/real RSS values.
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Figure 3 Prediction results with the plot of RSS vs. Samples

RSS Prediction:After the pre-process step, the new data sequsmused as the
input data for curve fitting in the RSS predictistiep. The predictive RSS in the
new sequence is denoted as PRSS’, which is compyted

PRSS’ = Bregict(t +1) 9)

Since PRSS'$'(n+1)) has been computed by Eq. (9), the predictive BSBe
original sequence PRSS can be determined by tleesewansformation of Eg.
(8) as
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Sn+1) =S'(n+1)- S'(n) (10)

The approach of polynomial regression-based piigdid®SS is demonstrated
in Figure 4 as the actual and predictive RSSs ofobkile UE roaming in a

heterogeneous wireless network in which only thevipus RSSs are adopted
for each prediction. From the figure, it is observbat the predictive RSS
always predicts accurately, although the actual RS® the next point of each
peak, which is the most difficult prediction point.

1 * |PRSS- RS$

P, |RSS -

5 Simulation

51 Simulation Parameters

Two overlapping network technologies (IEEE802.16&1 &GPP) depicted in
Figure 1 is considered for the simulation. The biggpverage represents LTE-
A network, while the two overlapping circles areM#iX network topologies.
The trajectory of a moving UE is assumed to follawertain mobility pattern,
where the simulation parameters of the mobile asergiven in the Table 1.
Channel propagation model used is given as: BE&En] = Pt[dBm -
PL(d)[dBm, Pt — transmit power and PL is the Free spade lpat of the link.

Table 1 Simulation Parameters

Cell Transmit . UE Frequency Simulation .
Parameter Radius Power RS?d_glnzal_Th RS?JQ:?]X _Th speed band duration Fadl)ng
(m) (Watts) [m/s] [GHZ] [s]
3GPP 600 1 -100 -80 10 2.6 100 4
WIMAX 100 0.001 -102 -84 10 24 100

5.2 Results and Analysis

From Figure 4, we can observe that the predicti&S Ralways predicts
accurately, although the actual RSS is at the peitt of each peak, which is
the most difficult prediction point. Figure 3 diaps the vertical handovers of
UE in the overlayed network, where the changinyesiof current RSSs from
RBS and APs vary with the changing location of UWiEan be figured out that
the position of AP is almost at the midpoint of #imulation time, but might
not necessary be the midpoint of the distance hetwbe RBS and AP as
shown; rather AP could be nearer the RBS thandd\#. Therefore in the first
handover procedure, the condition of the networkU& outperforms that of
the second handover. That is to say that the pedoce evaluation of the
networks in the first handover looks bigger thaat tbf the second handover.
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Figure 4 shows the locations where handovers odtutlustrates that the
proposed algorithm can execute handovers accuratelyeliminates the Ping-
Pong effect.

The Predictive RSS of LTE and WiMAX Networks
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Figure 4 Predictive RSS Handover Curves of UE in (WIMAX & ETA)
Networks.

Handover of UE between LTE and WiMAX Network

Position of Network

Figure 5 Number of Vertical Handover Occurrences as UE roatins
Networks.

However, the UE seems to stays long in the LTE-Awoek for almost 40s
before handing over to the first WiIMAX network whitook less than 10s to
stay in it (i.e., LTE-A/WIMAX). In the second hander between the LTE-A
and the second WiMAX (i.e. WIMAX/LTE-A), the periatie UE takes to stay
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is less than the first handover (about 20s) betloeeRSS drops and eventually
changes to the LTE-A network again. This phenomeisodemonstrated in
Figure 5.

53 Handover Performance

The results of simulations are presented to shosv ghrformance of the
proposed MDP-based approach by comparing it tordtie methods, fuzzy
logic based vertical handover algorithm and thélitianal method using the
maximum of the PRSS and hysteresis threshold (PR¥5+414],[24]. In
assessing the performance of various vertical hardapproaches influenced
under different mobility velocities (5 to 25 m/sjetrics are evaluated and
demonstrated in Figures 6 and 7. In Figure 6, PR8y+MDP vyield the least
number of vertical handovers under changing vakgitout RSS-T has high
number of vertical handovers. Furthermore, the remlof vertical handovers
of all the approaches rise as the velocity increaséhe proposed
PRSS_Poly+MDP approach results in the few vertimidovers and better
resource utilization than RSS-T, RSS-HT, and PR®St @s demonstrated in
Figure 7. The performance of PRSS_Poly+MDP is Vawny but that of RSS-T
and RSS-HT increases as the arrival rate, mobility,number of nodes
increases. The primary reason is that PRSS_Poly+Méhi®ose the
WLAN/WWAN with the lowest cost as the optimal targeetwork to hand over
which is determined by MDP analysis.

20 . _— e
K PrePRSS_Cost

15 —— PrePRSS_Poly + MDP

Number of Vertical
=
w o

1 2 3 4 5

Velocity(m/s)

Figure 6 Successful Vertical Handovers under various Velesit
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The proposed approach could be said to achieve badémhcing and avoids
unwanted handovers while yielding competitive méition. As indicated in
Figure 7, the average utilization per call in WLAPP network of all

approach has generally improved as the arrivakrigep increasing with the
MDP-based having an edge in network utilizationnttithe other methods.
Consequently, PRSS_Poly+MDP outperform other amhes of other

performance metrics of vertical handover in 4G lgse networks.

Furthermore, the proposed MDP-based scheme hasicagtly improved the

throughput of the TCP.

Figure 7 Network Utilization vs. Mobility.

6 Conclusion

An intelligent vertical handover algorithm in heigeneous 4G wireless
networks has been presented where the efficiemtures utilization of the
target network prediction based handover was iigastd. The proposed
handover scheme takes into cognisance velocityeourRSS and predicted
RSS of candidate networks as the network paramefaesalgorithm adopts a
polynomial regressive predictive RSS, capable @jgéring a handover in
advance using MDP-based optimal selection. Twoaggtres were considered;
predictive RSS based on polynomial regression ¢dlipt if the location of UE
is either close or away from the monitored targgtwork. The second approach
uses MDP analysis to select the candidate netwdth the lowest/least
handover cost as the optimal network. For the netwio accurately trigger
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handover and filter out the unwanted data, a poisim process is applied
before the handover decision module. The propokgtitom can save time in
choosing the best candidate network among themrdats show that the new
technique provides good ground to minimize PinggPam heterogeneous
wireless networks which has been executed inteitigeto decide the

dynamism of the network conditions. It also demmist that minimum

number of handovers could be obtained at diffegpegeds when the new
method was compared with other schemes. In additienMDP-based is seen
to make good utilization of the resources availableen compared to others.
The benefit driven from the use of predictive RSSa assist the mobile UE
predict the location of the target RBS/AP to avaibpping of handover

connections and achieve high data bitrate andrizedi@gsmission quality.
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