
Analyzing the Improvement of the Receiver
Signal Level and Receiver Signal Quality in

Terengganu

,{rsaruct - Ihe .iEr of thir projcd rrc to !tudy rrrdv..
sigml lerel and receiver signal quality ir the difere
siturtion 3uch comperison result Ebout receiver signd
hvel end receiver signal qudity before and after the
rcpcrtar rrs ph(.d rt the samph area- The project
srr$ ri* tlrc rpplicrtion of uring the coverrge tr1e.
drt! &EE tn compaoy. The drtr xrs cotryerted frou
TEi{S sofrrtirr to ditabarc usi4 Oraclc lhtabase log
Etpress Edition software. The Oraclc d8t8b8sc 109
Erprtss Edition was chosen b€uuse this is a one of the
muhiluoction databsse such !s at€ Orscle Dat brse l0g
Erprtrs Editiol software rhich cro mrf|sge thc
co8cd.d datr rrd ttore tbe d.t .t tlx seme titrlc,
FrEry, tl drta rf tt drttb.lc rill be iruletcd using
ttrc MATLAB softrrrc to ploi th. grrph prttern of the
reccivcr signal levd and receiver quality hvd before
rnd rfter tlE rcpeatcr is plrced Et the ssmple rrel. In
eddition, th progrsmmiDg commend was dtsigncd
bescd or tic r.nge of th€ iignd vduc to display tte
coe&iu of the receiver rignd levd and rcceiver sigad
qsditt t' t}t sreplc lr€.-

L INTRODUCTION

As we kmw, Tectmology is aborrt
prqrEssior and mobile tcchnologr is of no
excepnion.rPhile people travel furthc and hltr tlran
ever beforg it is still the case that they spend rmrch of
their time at a few important places. Identirying these
key locations is thus central to understanding humsn
mobility and social pattsns. Such understandiag ca4
in ruft- itrffim sohrtiom to large-scale sociaal
prot{ems in 6elds as varied as tekcommrnicationS
ecolory. epidemiology, and urban planning- As an
example, knowing how large poplatiotrs of people
tht n$ve about wo:ld help d€termine tlEk c{ton
fooFint sd in arrn help guide policies intended to
rtduoc rhat footprin.Wireless cellular networks hold
gtEal potedia! for providing fie neoessary
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information to identi$ importrnt daces in people's
lives. The growing ubiquity of cellular phones means
that a large percentage of people keep a phone with
them most ofthe time. In addition, the oetworks need
to know roughly where each phone is in ordcr to
provide tbe phones with voice and data services.

The value of colleaing daa car be
determined. So, its data can be used to solve the
problem about coverage area at the sample area.
The receiver signal level or energy per bit-tonoise is
used to compare two or rnorc digiral moduladon
sy*ems that use different trarsrnissiur rates Oil
mtes), modrl8tion schemes (FSK PSK QAJ!I), or
encoding techniques (M-ary).The energy per bit+o-
noise power density ratio is simply the ratio of the
energy ofa single bit to the noise power present in I

Hz of bandwidth. Thus, E, / N" normalizes all

multiphase modulaion schemes to a common noise
bandw!&h, allowing for a simpler and morc accuratc
comparison oftheir error performance. [ ]
Mathematically, Energy per bit-to.noise power
density ratio, Ea ,'i{. is

c
,CB (t)

]it ,
Where;
E, I N" =E.n€Irgy pa bit-to-noise powtr density

r*io
CIN = Carrier+o-noise power ratio

lt / /. : Nois€ badwidtlFto-bit rde rdio
Stdd in dB

"'(dB\=loIe a+loha A e)
lv" ' N ' l"
From Equation (l), it can be seen thet tlrc Eo

,?{" raio is simply the produa ofthe carried-to.noise
r*io ard the noise bandwidth.to{it r*e ruio. [l]
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Thc Gccivcr sigrrel quality same mean as the quality
of srvict snd grad. of service. Quality (@S are
mechanisms for controlling the performanc€,
reliability and usability of a telecommunications
service. Mobile cellular servicc providers may offer
mobilc QoS to ox*omers jusc as the fixed line PSTN
serviccs providers atrd Intemet Service Provider
(SP) mey offer QoS, [2]QoS is of partiorlar concern
6r the continuous lransmission of high-bandwidth
video and multimedia information. Transmitting this
kind of content dependably is diffrcult in public
ne*uDrks using ordinary 'best effon' protocols. QoS
nrechnisms are always provided fur cirurit switchcd
strvkts, rrd are essentiat for non-elasic serviceq br
example strmming multimedia. It is also essential in
networks dominated by such services, which is the
casc ir today's mobile communication networks, but
not nec$sarily tomorrou,.

Many factors affect the quality of service of
e frol c Gwork It is corred to look at @S nninly
from the qrstomeas point of view, that is, QoS as
judged by the user. There are standard metrics of
QoS to the user that can be measured to rate the QoS.
These meuics are: th€ coveragg accessibility
(irrltdB GOS), and the audio quality. In coverage
tb !.r!ngth of the sigul is measJIed using test
quiprnem and this can be uscd to e*imate the size of
the c€ll. Accessibility is about daermining the ability
of tlre network to handle successful calls from
mobile+o-ffxed netrryorks and from mobile-to-mobile
e*worts. The audio quality considers monitoring a

successfirl call for a period of time for tbe clarity of
thc communication channel. All these indicrtors sre
used by the telecommunications industry to rate the
qudity of service of a network. The purpose of
Invesigarion on tlre Improvement of tlrc Receiver
Sigml tevel and Receiver Signal Quality in
Tut,lggrr[r is to corryare the graph pattern of
rtttiver signal level and rcceiver sign"l quality
before and after the repeater is placed at the sample
ar€a tkough the collected data using TEMS software
and greph simulation using Matlab software.

The main problem is how to collcd rh€ dda
of tccdver signal level and receiver signal quality to
nreftc e conparison before and after tbe repearer is
plac€d rr the sample area? This problem can solve by
usiqg &e TEMS software and OrEcle Database l0g
Exgtss Edition so*ware. The softurare can belp to
show the value of cotlecting data to identi! the way
to improv€ the cov€rage at the are3- Finslly, the value
of tlc collecting dau is displayed using graph
pafiern. Madsb software is used for this purpose
because it is multifunction software is easy to use.

A brief overview of the methodology is
presented in Section II. Section III describes about
the application software which is used to achieve the
project. Section IV is foorsed about the rqcrh and
disqrssion to s.pport this project. Section V disansr
about ttle Conclusions of this pmjecr. Funxe
recommendation is presented in Section VI and
Section VII is acknowledgment.

U, METHODOLOGY

Figure I shou/s the flowclurt of th€ project.
Litcranrre rwicw was done io obtain informaion of
mverage are and quality of service for mobile
network. TEMS software was used to collect the
drta. A lot of colleaed data is consists different
values and of many raoges. So, the collecred dara is
stored atrd managed using Oracle Dttabase I0g
Express Edition software. Finally, MATLAB
software was used to find out the graph pattem before
and after repeater was placed in the sample area. In
additio4 the programming command was designed to
display the range condition ofthe signal bas€d on thc
range of the signal value obtained from TEMS
software
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M, APPLICATIONSOFTWARE

Thrce software are used to inveSigafe the
improvuaenr ofrhe receiver signal level ard receiver
signC qllity in Terogganu using TEMS software.

One of the software is TEMS software.
TEMS software was used to do the drive test at the
sample are8. The Terrestrial Ecosystem Monitoring
Sitcs (TEMS) is an intemational directory of sites
(nsocd T.Sites) and n€tworks th* carry out long-
tena rrrcatrial monitoring and research activities.
The databas provides information on the 'who, wfiat
and where" in long-term monitoring.

This software was chose because the
purposc of TEMS is to dwelop modeling assess and
rcscarch prografts, assess gaps in geographic
covcfl8r of key variableq litrk ground and sdellite
ot6aivrtio{s, 6rduate the quality of dsta 8d
mea$rement methods, and identifuing T.Sites that
n€€d upgrading. [3]

Besides thar, TEMS software can also
display the map ofthe drive test. So, from the whole
delr, tle uulysis can be comirued to get the graph

Pafl€rn
After all the data about receiver signal level

8nd receiver sisnal quality was obtained, Oracle
Databese l0g Express Edition Software is used to
m$tlgc snd store the dsta.

Oracle Applic*ion Express is I ho$d
dcclrruive development enviro n€rtr for developiag
and deploying database.centric Web applications.
Thanks to built-in features such as design themes,
navigational controls, form handlen, and flexible
reports, Orscle Agplicarion Express accelerales the
applicrtioa developmaa process.

The Applicairon Express engine rurdes
applications in real time from data stord in database
tables. When you creste or extend an applicatiorl
Oracle Application Express creates or modifies
metldat8 stored in d*abase tablas. When the
applicdio, is run, the Applicdion Express engine
tbat rcads the netadata and displays the applicatior

To pmvide stateful behavior within an
applicatioq Oracle Application Express transparently
manages session stat€ in the database. Application
dcvelopas can get and s€t s€ssion state using simple
c$srihrio{rs as wel[ as staodard SQL bind variable
symx. [4]

Sq this software is suitable lo us€ to man€e
thc prqcc, data since the collect€d dats for this
projcct are maay diff€rent and mntain value range.
Thc las softnare used is Malab software. MATLAB
(matrix labor*ory) is a rumerical computing
environmcnt and fourth-gercration programming
langurgc.

Matlab software was chosen because

developed by MathWorks, MAILAB allows matrix
manipulations, plotting of functions ard dua.
implementation of slgorithms, creatioa of uss
intdfac€s, and interfacing with programs $ritteo in
clrcr lalguages, including C, C#, Jevs" ad ForEan-

dthough MATLAB is imended p,rimarily
for numerical mmputin& an optional toolbox uses
the MUPAD symbolic engine, allowing access to
symbolic computing capabilities. An additional
package Simulinh adds graphical muhiiomain
simulation and Model-Based Design for dynamic ad
ernbedded rysterns. [5]

So, this is sritable software to us€ compare
with other software.

ry. RESULT AND DISCUSSION

As you knou,, in global life novr have a lot
of software can used to describe the graph pattern and
measrre the cornmunication data. For this projecf,
three of software was used to produce the bes re$lt
and to make srre thc project targ€ts w€re echieved.

Fhst of all, the whole data about receiver
sigoal level and roceiver signal quality was found out
by using TEMS software. The TEMS software was
showed the mllected data automatically in dBm unit.
Sq the resrlt is more exact value.

Table I & II shows the display about the
range value of the receiver signal level ard recdver
signal quality in dBm unit.

Iable I: Value raogc ofrrcciwr sigDal level

Table Il V.ltE rsqe ofrEceii6 siSBal srslitr

Rangc(dBm) Condition
0 Very good
I Good

Moderate
Poor

The Figure 2 & 3 was show th map ofdrive
tes before and affer the repeater was placed at the
sample area by using TEMS software.
Based on the Table I, the light green colour is a very
good condition of the receiver signat level. Theq
faded green colour is displayed for tie good
condition only.

Fotlowed by yellow colour is a moderate
cordition level, dark orange colour for the we-ak

Rrnq€(dBm) Colour Condition
-70 to -10 Very good

-80 to -71 Cood
-90 to -81 Moderate
-100 to -91 Weak
-120 to -l0l Very WeakI-
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mndition and the last is presentd by red colour for
the very weak condition ofthe receiver signal level at
the sample uea.

Bcsides that, Figure 2 & 3 also shows the
drat of OE dara abcut receiver signal level and
lEctila si8rl8l gualrty in tl}e map shape before
convef,t to the raw dara by using TEMS software also.

Figue 2: Mlp drive 1e31 before lhc rep€aler is placed

Figurc 3: Map &ivc test aft€f the rcp€ater is Itplaced

Sccondly, the raw data about receiver signal
lewl ard rcceiver signal quality was $Gd ed
mrrBed using Oracle Dafabase I0g Express Fiitiotr
softe,ir€.

Ibe collecred daa was stored and managed
b.sod o{r th€ typs ard condition before ard a&er the
repcrttr was placrd in the sample area.

So, the programming command was
according to the different data and condition is used
to store and manage the different types and
conditions of data by using Oracle DEtabsse 109
Express Edition software.

T.blc m: IhE of thc rcocirs sigDal let,ll b.f(c fu Icpali {.s
placed
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Tatle lV: Dta of tbe rcoeiva sigDd level afi6 ric rEp€lta was
placed
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The Table III & lV shows the data of
receiver signal level before and after the repeater was
placcd based on the range in dBm unit.

(Ref€r to Table IV) the value of sample at
the ruges from -70 to -10 is high€r after the repeat€r
ues plrcd compare the condition before.

Based on the Table I, that's mearl the
condition of the receiver signal level at the sample
area is bccome well after the repeater was placed.

Trblc V: Drte oftlp receiver sigo.f $rlity bcf6r th. rq€.&. w.s
fhcd

The programming command was according
to the different data 8nd condition is used to display
tie each ofgraph patterns.

E E9 I

FigrrD 4: Th. fr.!h Ftter! of rcceite signal led before th
rlp.eb srs plroad

a f,941

Figue 5: lbc gap[ patrdn of rcceivE sigml levd aff€. th€
reeater *!s pbc€d
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TaUc VI: Dds of the reoeftcr sigDal qrelity aft4.lbe r?€.ta trEs

drocd

Ttc Table V & YI sbows the daa of
receiver signal quatity before and after the repeater
w8s placed based on th€ range in dBm unit.

(Refer to Table VI) The value of sample at
thc ange 0 dBm is higber after the repeater was
pM €orpare tlre cordition before.

Based on the Table II, tt€ best condition of
rhc receiver signal quality is at fte range 0 dBm. So
from that, the condition ofthe receiver signal quality
at rltc sample area is become well after the repeater
was placcd.

Aftet thar, tlte graph patt€f,n was simu.lated
from rtre collected dda was maoaged by Oracle
Databasc l0g Express Edition softwarc using Matlab
sofrware.
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The Figure 4 & 5 shows the graph pattem of
reccivs sicnal level before and after the repeater was
placad in the sample area by using Mstlab software.

Ba:ed on the Table I, th€ Yery good
csrditlx of tlp receiver signal level is prcsemed by
range iom -7odBm to -lodBm. Theq the good
condition is the range from -E0dBm to -7ldBm.

Moderate mndition is noted & the range
from -90dBm to -8ldBm. The weak condition is
ruge Aom - I oodBm to -9 I dBm. The last is the range
from -lzodBm ro -l0l is prcseoted for the very weak
condition ofthc rceiver signal lwel.

The graph pattem shows the receiver signal
level is better after the repeater was placed because
the value ofthe samples was noted to be range fom -
70dBm to -lodBm as shown in Figure 5.

So, this situation was srpported tlre theory
ttx thc coverage area about the receiver signal level
becomes better after the repeater was placed at the
sample area.

! .r,. r

Figue 6: Ibe graph potrr.! of rlc.ila ligDal $rality bef6p lh
rEp€alEr wEs plac€d
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Fi€lrE 7: fhe greh Ftl€ra of rccei!E siglrl qslity aff('. 6e
rrp€alEr was ptsc€d

The Figure 6 & 7 shows the graph pauem of
receiver signal quality before and after the rcpeater
was placed in the sample area by using Mxlab
softwee.

(Ref€r to Table II) Tlr very good codition
ofthe receiver signal quality is at the raoge 0 dBm.
The range 1 dBm is presented for the good condition.
The moderate condition is noted by the raoge 2 dBm.
The range below than 2 dBm is displayed for thc
poor quality-

The corclusion about the range of the
receiver signal quality is the condition become very
poor ifthe value ofthe range is higher.
Figure 7 shows the sample value of the rec:iver
signal quality is double value (more tlun 13000
samples) coryare beforc the repearer w8s placed at
the sample area(below than 7000 samples).

This shows that the number of samples is
increase and at the same time that's meao the
condition ofthe receiver signa.l quality at the sample
Irea is bett€r after the repester was plac€d.

In additio4 Figure 7 cleady shows that th€
number of sample al the rang$ 6 dBm and 7 dBm
(very poor quality) compare before the repeat€r was
placcd as shown in Figure 6.

This siadion clearly describe thar the
cordition of the receiver signal quality slso is bett6
!fter the repcarer was placed at the sample erea like
th receiver signal lcvcl.

The programming command of data about
receivu signal level and receiver sigaal quatity can
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be produced from the surveyed data in Terengganu
using TEMS software. So from that, the condition
rbout the range of the receiver signal level and
recriver signal quallty can be defined. The
pqnrnrning was displayed by using Mxlab
st&trrrE.

The both ofthe programming were pmduced
to make an essy syslem for user to use.

V. CONCLUSION

In this worh the impact of difrrent graph
pattems for receiver signal level and receiver signal
quality in the sample area at condition before and
after the repeater is placed has been studied through
simulation. Both of rhe data for I good mndition is
ss to improve after the rep€ater is placed at tbe
saBpl€ srea as compare to tle conditioa before,

vI. FUTURERECOMMENDATIONS

This project can be further investigated if
tle collected data can display more dua. The
€,Hsple is the name of each base station. So, tlle
eolle*ed data vith base sfation oame scsding to
the range of signal value car be displayed in the
programming mmmand. In addition, it will be most
us€fi, if TEMS software can display the name of all
c.lls.
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