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Abstract: The problem of not having free and quality
communication network had been a catalogue of problem of
not passing piece of information from source to sink in our
communication network through GSM.This not having free
and quality network which had arisen as a result of not
monitoring when there is high bit error rate was overcome in
this paper by Real time monitoring and Evaluation of GSM
quality of service using intelligent agent. This is done in this
manner determining the channel capacity for GSM quality
network, determining the bit error rate for the given capacity,
designing an intelligent GSM rule that will monitor and reduce
the high bit error rate for quality service and designing a
Simulink model for real time monitoring and evaluation of
GSM quality of service using intelligent agent. The result
obtained is10% better than using the conventional techniques
like hieratical, proportional integral derivative (PID). Real time
monitoring and Evaluation of GSM quality of service using
intelligent agent is the best method to have a perfect and free
network in our communication network.

Keywords: Real Time Monitoring And Evaluation Of GSM
Quality Of Service, Intelligent Agent

I. INTRODUCTION

Real time monitoring and Evaluation of GSM quality of
service using intelligent agent is the pivot of this paper. With
this it is a well-known fact thatWireless mobile communication
system has grown from ,the first generation (1G) of analogue
system,through the second generation (2G) of digital system to
the ever maturing third generation (3G) high speedmultiple
service system [1] and has transformed the ease of
communication the world over. However, thewidespread use of
mobile communications has heightened consumer demand for
better quality service. Thus, network operators the world over,
face the challenges of improving the quality of service while
increasing capacity and rolling out new services as they
provide wider coverage at the same time had led to 4G ( fourth
generation) as  the  fourthgeneration  of  mobile
telecommunications technology, succeeding 3G and preceding
5G ( fifth generation)and 6G (sixth generation). A 4G system
support applications like amended mobile web access, IP
telephony, gaming services, high-definition mobile TV, video
conferencing, 3D television, and cloud computing in addition
to the usual voice and other services of 3G. Two 4G candidate
systems arePerformance and quality of service (QoS)
evaluation are the most important to the mobile operators as
therevenue generation and customer satisfaction are directly
related to network performance and quality. The Network
needs to be under continuous monitoring and control to
maintain and improve the performance of the system [2].
Usually, statistics generated from drive tests or network
managementsystems are used to unravel network problems and
provide useful recommendations to resolve them.This process
called radio frequency (RF) optimization is continuously
required as the network evolves.Through RF Optimization, the
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quality of service and usage of the network resources are
greatly improved and the balance between coverage and
capacity is achieved using existing network resources. In some
cases, upgrading of existing resources or additional resources
may be required to meet the ever increasing demands for QoS

Drive test trial is the most common way to analyze cellular
network performance as it provides

Packet Loss: happens when one or more packets of data being
transported across theinternet or a computer network fail to
reach their destination. Wireless and IP networkscannot
provide a guarantee that packets will be delivered at all, and
will fail to deliver(drop) some packets if they arrive when their
buffers are already full. This loss ofpackets can be caused by
other factors like signal degradation, high loads on
networkcommercially deployed: the Mobile WiIMAX and
LongTerm Evolution (LTE) [8].

Jitter: Jitter is the delay variation and is introduced by the
variable transmission ofdelay of the packets over the network.
This can occur because of routers' internalqueues behavior in
certain circumstances (e.g. flow congestion), routing changes,
etc.This parameter can seriously affect the quality of streaming
audio and/or video. Tohandle jitter, it is needed to collect
packets and hold them long enough until the slowestpackets
arrive in time, rearranging them to be played in the correct
sequence. Jitterbuffers can be observing when using video or
audio streaming websites (e.g. YouTube)and are used to
counter jitter introduced by the internet so that a continuous
playout ofthe media transmitted over the network can be
possible. When clicking in a link to playthe video, buffering
starts before the media stream actually does. This procedure
causesadditional delay, but is necessary in the case of jitter
sensitive applications.links, packets that are corrupted being
discarded or defect in network elements.Wireless networks
have higher probability of loss that is introduced by the air
interface(e.g. interference caused by other systems, multiple
obstacles (buildings, environment)in the path, multipath
fading, etc.). Some transport protocols such as Transfer
ControlProtocol (TCP) make delivery control by receiving
acknowledgements of packet receiptfrom the receiver. If
packets are lost during transfer, TCP will automatically resend
thesegments which were not acknowledged at the cost of
decreasing the overall throughputof the connection.

Throughput: Throughput is the amount of data which a
network or entity sends orreceives data, or the amount of data
processed in one determined time space. It has asbasic units of
measures the bits per second (bit/s or bps). The throughput can
be lowerthan the input tax due to losses and delays in the
system. Throughput is a good measureof the channel capacity
of a communications link. A good example of
throughputmeasure is performed by a bandwidth meter (which
is used for measuring the real transfer rate that a DSL
connection has). The Bandwidth Meter estimates the
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currentthroughput of a DSL connection by calculating the rate
at which a test file is deliveredto the computer for a particular
Server. Paying for a 1000kbps DSL connection meansthat the
bandwidth available for this connection is up to this 1000kbps
in the accessnetwork. A bandwidth meter tool reliably
measures the speed with which a user candownload
information from particular servers. However, it may not
reflect users’experience downloading particular pages on the
Internet. There are many factors whichaffect the rate at which
webpages and files download, regardless of the connection

type.
Il. MATERIALS AND METHOD
To determine the channel capacity for GSM quality network

To evaluate bit error rate in channel capacity at frequency
diversity

The behavior of the network was observed using the proposed
mathematical model of equations below. This aided in
analyzing the system performance.

What is the channel capacity for a tele printer channel with
al00Hz,200Hz 300Hz, 400 Hz,500Hz and 600Hz bandwidth
and a signal-to-noise ratio of 3 DB?

Solution:

Using Shannon's equation: C = B log,(1 + SNR) we have
B =100 Hz and SNR =3dB
Therefore, SNR = 10"0.3
C1=4.76Bps

To calculate the capacity when the frequency is 200Hz

C2 = 200l0g2(2.995)
C2 =1072*0.476
C2 = 47.6bps

To find the value of the capacity when the frequency is 300Hz
B =300 Hz and SNR (in dB) =3,

.......... equ. 1

Therefore, SNR = 10°°

C3 =300 log,(1 + 10°%)

C3 = 476 bps

To evaluate the channel capacity when the frequency is 400Hz

C4 = 400l0g2(2.995)
C4 = 4760bps

To solve for the channel capacity when the frequency is 500Hz

C5 = 500l0g2(2.995)
C5 = 47600bps

To calculate the channel capacity when the frequency is 600Hz

C6 = 600l0g2(2.995)
C6 = 476000bps

To determine the bit error rate for the given capacity, Let’s say
that 1,000 bits are transmitted, and a bit, 2 bits, 3 bits, 4 bits, 5
bits, 6 bits, 7 bits and 8 bits received are error because of some
kind interference between the transmitter and receiver.

BER in this example is calculated by dividing the number of
error bits by the total number of bits transmitted

BER = 1
1,000 =0.001
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To find BER at 2 bit error rate
2
1,000,000 = 0.000002

To find BER at 3 bit error rate

BER =Errored bits received
Total number of bits

3
1,000 = 0.003
To find BER at 4 bit error rate

BER =Errored bits received
Total number of bits

BER = 4
1,000 =0.004

To design an intelligent GSM rule that will monitor and reduce
the high bit error rate for quality service
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Figure 1: Fuzzy inference system editor for GSM

Fig 1 Shows Fuzzy inference system editor for GSM that has
two inputs of evaluation and monitor. It also has an output of
quality network.
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Figure 2: Membership function for GSM evaluation.

Fig 2 Shows membership function for GSM evaluation that
analysis the bit error rate.
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Figure 3: Membership function editor for monitoring

Fig 3 Shows membership function editor for monitoring. This
monitors and finds out when the communication network is
high and instructs for its reduction.
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Figure 4: Membership function for quality network

Fig 4 Shows membership function for quality network that
identifies if the network is free or not.

IJTRD | Nov - Dec 2018
Available Online@www.ijtrd.com

B Rule Editor: GSM | B W22

File Edit View Options

7T (EVALUATION is LOWBITERRORRATE) and (MONITORING is DONOTREDUCE) then (QUALITYRNETWORF
2. If (EWALUATION is HIGHBITERRORRATE) and (MONITORING is DONOTREDUCE) then (QUALITYNETWORE
H 3. 1f (EVALUATION is HIGHBITERRORRATE) and (MONITORING is REDUCE) then (QUALITYNETWORK is QU
4. If (EVALUATION is HIGHBITERRORRATE) and (MONTORING is DONOTREDUCE) then (QUALITYNETWORF
5. If (EVALUATION is HIGHBITERRORRATE) and (MONITORING is REDUCE) then (QUALITYNETWORK is QU|
6. If (EVALUATION is LOWBITERRORRATE) and (MONITORING is REDUCE) then (QUALITYNETWORK is NOC| =
7 If (EVALUATION is HIGHBITERRORRATE) and (MONITORING is REDUCE) then (QUALITYNETWORK is QU
2. If (EVALUATION is LOWBITERRORRATE) and (MONITORING is DONOTREDUCE) then (QUALITYNETWORH
9. If (EVALUATION is HIGHBITERRORRATE) and (MONITORING is DONOTREDUCE) then (QUALITYNETWORH
10. K (EVALUATION is ORING is REDUCE]) then {QUALIT isaL —

< 1 *
It en
EVALUATION is MONITORING is QUALITYNETWOR
[| | |[LOWBITERROF . |  [DONOTREDUC . QUALITYNETV .
HGHBITERROF REDUCE NOQUALIT'YNE
HIGHBITERROF REDUCE QUALITYNETV
Inone none none
< [ * < [Lnr 3 <« [am] r
BT net [ nat [ nat
_ Connection Wsight:
Clor
@ and 1 Delete rule Add rule ‘ Change rule | | ==

Renamed FIS to "GSM"

Help Close

Figure 5: Rule editor for GSM network

Fig 5 Shows rule editor for GSM network that is strictly
trained to stick to the rule of reducing the bit error rate when it
is high for an efficient and quality network.
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Figure 7: Imbibed GSM rules in the fuzzy logic block
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Figures 6 and 7 Show the ten rules of GSM network imbibed in  cause the network not to be free, the intelligent agent reduces
the intelligent agent fuzzy logic control block that enhance the  the high bit error rate and the congestion concurrently thereby

reduction of high for an effective and quality network. To
design a Simulink model for real time monitoring and
evaluation of GSM quality of service using intelligent agent
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Figure 8: Designed Simulink model for real time monitoring
and evaluation of GSM quality of service without using
intelligent agent

Fig 8 Shows designed Simulink model for real time monitoring
and evaluation of GSM quality of service without using
intelligent agent. In this Fig 8 as the bit error rate is high there
is an increase in congestion in the communication network
thereby leading to low quality or bad network where service
will not be experienced.

Fie Eft View Simulion Fomat Took Help

DEESE el e | DERéc REES

T i
o

ITELUGENT 4BENT P

RN

3 BB

A=

T T I W ———————

Figure 9: Designed Simulink model for real time
monitoring and evaluation of GSM quality of service t
using intelligent agent

Fig 9 Shows designed Simulink model for real time monitoring
and evaluation of GSM quality of service using intelligent
agent. Fig 9 shows that when an intelligent agent monitors and
finds out that there is an increase in bit error rate that might
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enhancing quality and free network in communication system.
I11. RESULT ANALYSIS

Table 1 Comparing bit error rate without and with intelligent in
real time monitoring and evaluation of GSM quality of service

Bit Error Rate Bit Error Rate
Without With Intelligent Time
Intelligent Agent Agent
576 288 1
576.2 288.1 2
576.4 288.2 3
576.6 288.3 4
576.8 288.4 5
576.10 288.1 6
576.12 288.1 7
576.14 288.1 8
576.16 288.1 9
576.18 288.1 10
576.20 288.1 11
576.22 288.1 12
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Figure 10: Comparing bit error rate without and with
intelligent in real time monitoring and evaluation of GSM
quality of service

Fig 10 Shows comparing bit error rate without and with
intelligent in real time monitoring and evaluation of GSM
quality of service. It shows that the high bit error rate reduces
when an intelligent agent is incorporated thereby enhances
quality service of free communication network to the
subscribers. On the other hand there is no free communication
network when an intelligent agent is not introduced in the
system thereby causing poor network.

Table 2: Comparing congestion without and with intelligent in
real time monitoring and evaluation of GSM quality of service

Congestion
Congestion Without With Time
Intelligent Agent Intelligent
Agent

476 238 1

476.1 238.1 2

476.2 238.1 3
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476.3 238.2 4
476.4 238.2 5
476.5 238.3 6
476.6 238.3 7
476.7 238.4 8
476.8 238.4 9
476.9 238.1 10
476.10 238.1 11
476.12 238.1 12
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Figure 11: Comparing congestion without and with intelligent
agent in real time monitoring and evaluation of GSM quality of
service

Fig 11 Shows comparing congestion without and with
intelligent agent in real time monitoring and evaluation of
GSM quality of service. Fig 11 shows that there is congestion
reduction when an intelligent agent is incorporated in the
system which increases the quality of the communication
network unlike when an intelligent agent is not incorporated in
the system.

CONCLUSION

The problem of not having free and quality network in our
communication network can be overcome by real time
monitoring and evaluation of GSM quality of service using
intelligent agent.. This can be done in this way, determining
the channel capacity for GSM quality network, determining the
bit error rate for the given capacity, designing an intelligent
GSM rule that will monitor and reduce the high bit error rate
for quality service and designing a Simulink model for real
time monitoring and evaluation of GSM quality of service
using intelligent agent The result obtained is a free and quality
communication network

References

[1] A. G. Dabak, S.Hosur, Acomparison T. Schmidl, of
the open loop transmit C. Sengup diversity schemes for
third generation wireless Systems,” 2015

[2] A. Neubauer, J. Freudenberger,” in Coding V. Kunn,
the Algorithms, Architectures and Applications, John
Wiley and Sons, 2014, PP.17

[3] A. Neubauer, J.Freudenberger, V. Kunn, “Information
The Algorithms, Architectures and Applications, John
Wiley and Sons, 2014, PP.17

IJTRD | Nov - Dec 2018
Available Online@www.ijtrd.com

[4] Ahmed M. Alaa, HazimTawfik (2014) “Interference
Mitigation ~ Techniques  for  Spectral  Capacity
Enhancement in GSM Networks, Published Online
January 2014 in MECS (http://www.mecs-press.net).

[5] AvClaudeOestges, Bruno Clerckx, “Brie wireless
communications: from real-world propagation to space-
time code design, Academic press,2015, pp 1-3

[6] Berta Delango, “Performance-Time Block Coding
Evaluation MIMO Communication System,” School
Mathematics, of Computer Linnaeus University, Vaxjo,
Feb. 2013

[7] C.B. Dietrich, K. Dietze, J. R. Nealy, W. L. Stutzman,
“Spatial, polarizat Diversity for Wireless Handleld
Terminals” 2014

[8] D. Popovic, Z. Popovic,Multibeam“ Antennas with
Polarization and Angle Vol NO, 8, 2014

[9] David Gesbert, MansoorShafi, Da-shanShiu, Peter J.
Smith, Theory to Practice: An Overview of MIMO
Space-Time  Coded Wireless Sys Areas In
Communications, Vol. 21, NO. 3, APRIL 2013.

[10]Erik G larsson, petrestoica, “MIMO information-Time
Theory,” Block Coding in for Wireless Communication,
Cambridge UK, Cambridge University Press, 2014. pp 4-
7

[11]Erik G larsson, petrestoica,ce-TimeBlock Coding
“MIMO in for Wireless Communication, Cambridge UK,
Cambridge University Press, 2015. pp 22-25.

[12] Ghrayeb, Ali Duman, TolgaCapacityandM,Information
Rates of MIMO Channels,” in Coding for MIMO
Communication Systems. Hoboken, NJ, USA, Wiley,
2014 pp 45-50.

[13] “History and Evolution cations of the mob
Businessman Globalization of mobile and Wireless
technology, Springer, PP.48-49.

[14]1lanHen, “MIMO Architecture for Wireless Volume
10 Issue 02 , May 15, 2016.

[15]J. Chuang and N. Sollenberger, (2000) “Beyond 3G:
wideband wireless data access based on OFDM and
dynamic packet assignment,” Communications Magazine,
IEEE, vol. 38, pp. 78-87.

[16]Jankiraman, - Time Mohinder, Block Space Coding,
“Space-Time Codes and MIMOQin Systems, Norwood,
MA, USA, Artech House, July 2014. pp 103-132.

[17]M. Kar,-Branch P. Wahid, Space “Two and
Polarization Di

[18] M. Jankiraman, “MIMO- Time Wireless Trellis Codes
and Channel” MIMO Systems, Artech House, 2014,
PP.15-17

[19]M. S. Ullah, M. J. Uddin, ‘“Performance Using Alamout
is Scheme and Maximum Ratio Combining 2016.

[20]0. C. Ohaneme, G. N Onoh, V. E. Idigo, C. O. Azubogu
(2012) “Improving channel capacity in a wireless
network using cell sectoring” International Journal of
Computer Networks and Wireless Communications
(IJCNWC), ISSN: 2250-3501 Vol. 2, No. 1.

[21]0n MIMO systems and Adaptive array for wireless
communication, Mattias Wennstrom, Uppsala University,
2015 .pp 35 - 36.

[22]P.M. Chidambara Nathan, “History of Communications,
PHI Press, PP.1-29( 2014)

[23]R. L. Freeman, “Radio  propagation And Fa.
Telecommunications, John Wiley and Sons, 2015, PP.19-
22

[24] Sarkar, Tapan K. Salazar-Palma, Magdalena Mokole,
Eric L Maxwellian Viewpoint,” Physics of Multiantenna
Systems in and Broadband Processing, Hoboken, NJ,

15


javascript:openTocDoc('10301090',73);%20return%20false;
javascript:openTocDoc('10301090',73);%20return%20false;
javascript:openTocDoc('10301090',73);%20return%20false;

International Journal of Trend in Research and Development, Volume 5(6), ISSN: 2394-9333
www.ijtrd.com

USA: Wiley, 2014. pp 114-116

[25] Sarkar, Tapan K. Salazar-Palma, Magdalena Multiple
Mokole,-Input-Multiple -Eric L Output (MIMO)
Antenna Systems,” in Physics of Multi anten Processing,
Hoboken, NJ, USA ,2014, pp 172-173.

[26]T.M. Duman, A. Ghrayeb, “Need for MIMO
Communication Systems, John Wiley and Sons, 2015,
PP.1-2

[27]1T.M. Duman, -Time A. Ghrayeb, Block “Space
Codes,” in Co Communication Systems, John Wiley
and Sons,2015, PP.71-72

[28] T.M. Duman, A. Ghrayeb, “Fading Channels and
Dive MIMO Communication Systems, John Wiley and
Sons, 2015, PP.20-22

IJTRD | Nov - Dec 2018
Available Online@www.ijtrd.com

[29] Tech Target, (November, 2014). SIMO single input
multiple output [online], Available:
http://searchmobilecomputing.
techtarget.com/definition/SIMO.

[30] Thomas M. Cover, Joy A. Thomas, “En Information,” in
Elements of Information The pp12-23. (2015)

[31] Vikrant Vij, “Diversity” in Wireless C Delhi, 2010,
PP.24

[32]Y. -W. Peter Hong, Wan-Jen Huang, C. -C. Jay Kuo,
“review of wi and MIMO technique,” in Cooperative
Communication. 26-35.(2015)

[33]Z. Liu, G.B. Giannakis, - Time Coding B for. Broadband
Muquet, Wireless S. Zho Communication,” USA, 2014.

16


javascript:openTocDoc('10249093',194);%20return%20false;
javascript:openTocDoc('10249093',194);%20return%20false;
javascript:openTocDoc('10249093',194);%20return%20false;
javascript:openTocDoc('10249093',194);%20return%20false;

