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ABSTRACT

This work carries out mobile broadband speed aath dolume analysis of three GSM service providers
(MTN, GLO and AIRTEL) in Okada, Edo State of NigeriThe download and upload speeds as well as thevdlume
were investigated under certain conditions. The entalfor the three different GSM Networks were madailable while
a software (NETWORX) was used to monitor the tcaffihe data and graphical representation of eadhefervice
provider's speed and data volume was presentedaoperiod of time. A critical analysis of the datad graphs showed
that MTN network provides better service irrespecf the condition followed by GLOBACOM and AIRTHietworks

in Okada town.
KEYWORDS: GSM, Broadband, Download, Upload, Bandwidth, Mod®ata, Speed

INTRODUCTION

Mobile Broadband is a wireless internet accedsrelogy which allows connection to the internedaytime and
anywhere. mobile broadband means "having instaotenéandwidths greater than 1MHz and supporting dates
greater than about 1.5Mbit/s. [1] [2] Wireless Biband networks feature speeds roughly equivalentired broadband
networks, such as that of ADSL or a cable moder.[4B Wireless Broadband networks can also be Sytrioad,
meaning bandwidth travelling in both directions ehdoad/upload), which is most commonly associatéth Wrixed
Wireless' networks. A Fixed Wireless network links ia stationary terrestrial wireless connection
(similar to satellite, but with far superior spegdsither than mobile, which allows for greaterexfge Most broadband

wireless access services are estimated to havega od 50 km (30 miles) from a tower [5] [6]

Mobile broadband is different from standard fiXege broadband because it works via the mobile phon
networks. Whereas fixed lines run on copper wireboe-optic cables, mobile broadband is a wirglsslution. It is also
different from Wi-Fi because you can access broadldeom anywhere that provides mobile coveragechviié the vast

majority of the country.[7] [8]

Mobile broadband uses a 3G technology which pes/iidownload speeds of up to 7.2Mbps. A 3G techyolog
refers to pending improvements in wireless datavarice communication through any of a variety afgwsed standards.
[9] [10]

METHODS

The software (Network) was installed on three F&=rsonal Computers). After installation, the mod#neach

of the service provider was inserted into one effibrts of each PC. It then records the speed, ldagimg and uploading

| Impact Factor(JCC): 1.5548 - This article can be denloaded from www.impactjournals.us |




| 188 Ofusori Temidayo J, Ukagu Stephen N, Ezomo Patrick& Guiawa Mathurine |

rate as well as the data volume of each serviceigep over a period of fourteen (14) days. The rmodd each of the
service provider was inserted into a each PC $o0 awasure the Incoming and Outgoing Current Tearighte, Incoming

and Outgoing Average Transfer Rate, Incoming antlj@ng Maximum Transfer Rate.

The Average Download/Upload Rate measures the yadwlwnload/Upload rates of each of the service
provider's modem in Kkilobits/seconds (Kbits/s). Theverage Download/Upload Volume measures the hourly

download/Upload volume of each of the service gier’s modem measured in kilobytes (KB).

The average of the hours for each day was takem pétticular interest on when the weather was nbemd
when there was rainfall since this tends to affeetparameters under consideration so that propdyss could be made.

This was done over a spread period of fourteen da%$ for both clear weather as well as rainingtivaraand the results
are presented.

RESULTS

Table 1: MTN Reading Speed during Normal Climate

Average | Average DL UL Average Total

DL Rate | UL Rate | Volume | Volume Data Volume
Day 1 | 7.99 kbit/s| 1.66 kbit/s 3.43 MB 728 KB 4.18M
Day 2 240 bit/s 104 bit/s 108 KB 48.8 KH 157 KB
Day 3 | 14.0 kbit/s| 2.75 kbit/s 5.99 MB 1.18 MB 7B
Day 4 | 26.0 kbit/s| 4.34 kbit/s 11.2 MB 1.87 MB 13/8
Day5 | 21.2 kbit/s| 3.25 kbit/s 9.08 MB 1.39 MB 10/B

Day 6 96 bit/s 96 bit/s 45.1 KH 42.7 KB 87.8 KB

Day 7 | 7.91kbit/s|] 2.43 kbit/s 3.40MB  1.05 MB 4M8
Day 8 | 21.3kbit/s|] 3.94 kbit/s 9.16 MB  1.69 MB 10/8
Day 9 | 22.2 kbit/s| 3.94 kbit/s 9.53 MB  1.69 MB 1MB
Day 10 | 5.38 kbit/s 1.87 kbit/s 2.31 MB 825 KE 3NIB

Day 11| 1.86 kbit/§ 616 bit/s 821 KK 273 KB 1.07 MB

Day 12 | 2.88 kbit/g 1.81 kbit/'s 1.24 MB 795 KH 2B
Day 13| 4.91 kbit/g§ 2.35 kbit/'s 2.11 MB 1.01 MB 3NIB
Day 14 | 4.01 kbit/g§ 2.03 kbit/'s 1.72 MB 894 KH 2198
700
600
o
a 500
2
9 00
=
= 300 mss=fyverage MTN DL Rate
m
= 200 verage MTN UL Rate
100
u -
ﬁwmq—mwhmmaﬂﬂﬂﬁ
" R R omomomommmmomomomom
o o o o o o o oo oo oo oo O

Figure 1a: MTN Upload and Download Rate (Normal Climate)
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Figure 1b: MTN Upload and Download Volume (Normal Gimate)
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Figure 1c: MTN Average Volume (Normal Climate)

Table 2: GLOBACOM Reading Speed during Normal Climae

9.54 kbit/s 2.74 kbit/s B
Day 2 | 8.24 kbit/s 2.87 kbit/s 3.54 MB 1.23 MB 4ANMB
Day 3 8.23kbit/s 2.42kbit/s 3.53 MB 1.04 MB 4.57 MB
Day 4 | 5.33 kbit/s 3.44 kbit/s 2.29 MB 1.48 MB 3 VB
Day5 | 5.81 kbit/s 2.76 kbit/s 2.50 MB 1.18 MB 3188
Day 6 | 8.74 kbit/s 3.10 kbit/s 3.75 MB 1.34 MB 5108
Day 7 | 4.28 kbit/s 2.55 kbit/s 1.84 MB 1.10 MB 2198

Day 8 2.84 kbit/s 1.72 kbit/s 1.22 MB 756 KB 1.98M

Day 9 5.13 kbit/s 2.24 kbit/s 2.20 MB 0.96 MB 3B
Day 10| 10.0 kbit/s 2.99 kbit/s 4.31 MB 1.28 MB 548
Day 11| 10.3 kbit/s 2.77 kbit/s 4.41 MB 1.19 MB 548
Day 12| 2.94 kbit/s 1.57 kbit/s 1.27 MB 689 KB 198
Day 13| 8.71 kbit/s 2.22 kbit/s 3.74 MB 0.95 MB 4198
Day 14 56 bit/s 0 bit/s 25.4 KB 2.67 KB 28.1 KB
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Figure 2a: GLO Upload and Download Rate (Normal Clnate)
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Figure 2b: GLO Upload and Download Volume (Normal dimate)
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Figure 2c: GLO Average Volume (Normal Climate)
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Table 3: AIRTEL Reading of Speed during Normal Climate

Date Average Average DL UL Average Total
DL Rate UL Rate Volume | Volume | Data Volume
Day 1 152 bit/s 40 bit/s 66.9 KB 17.9 KB 84.8 KB
Day 2 | 4.96 kbit/s| 1.71 kbit/s 2.13 MH 755 KB 2.8BM
Day 3 | 7.54 kbit/s| 2.79 kbit/s 3.24MB  1.20 MB 4.4B
Day 4 | 2.85kbit/s| 1.29 kbit/s 1.22 MB 569 KB 1.78M
Day5 | 3.10kbit/s| 2.09 kbit/s 1.33 MB 919 KB 2.28BM
Day 6 | 5.27 kbit/s|  3.55 kbit/s 226 MB  1.53 MB 3V8
Day 7 | 1.60 kbit/s 528 bit/s 706 KB 235 KB 941 KB
Day 8 | 2.53 kbit/s| 1.09 kbit/s 1.09 MB 479 KB 1.58M
Day9 | 9.14 kbit/s| 8.11 kbit/s 392MB 348 MB M8
Day 10| 776 bit/s 544 hit/s 341 KB 241 KB 582 KB
Day 11| 3.67 kbit/s|  1.46 kbit/g 1.58 MH 645 KB 214B
Day 12| 6.03 kbit/s|  2.70 kbit/g 2.59 MH 1.16 MB 3VB
Day 13| 424 bit/s 520 hit/s 187 KB 231 KB 418 KB
Day 14| 15.9 kbit/s|  2.02 kbit/g 6.84 MH 887 KB 7NB
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Figure 3a: AIRTEL Upload and Download Rate (NormalClimate)
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Figure 3b: AIRTEL Upload and Download Volume (Norma Climate)
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Figure 3c: AIRTEL Average Volume (Normal Climate)

Table 4: GLOBACOM Reading Speed during Rainfall

Average | Average UL DL Average Total
DL Ra%e Ragte Volume UL Vil Data g/olume
Day 1 0 bit/s 0 bit/s 0 bytes 0 bytes 0 bytes
Day 2 736 bit/s 408 bit/s 326 KB 182 KB 508 KB
Day 3 0 bit/s 0 bit/s 0 bytes 0 bytes 0 bytes
Day 4 | 4.87 khit/s 1.09 kbit/'s| 2.09 MB 481 KB 2.58M
Day 5 2.70 kbit/s 1.10 kbit/s| 1.16 MB 486 KB 1.68BM
Day 6 48 bit/s 200 bit/s 23.3 KH 90.2 KB 114 KB
Day 7 152 bit/s 56 bit/s 69.8 KH 25.9 KB 95.7 KB
Day 8 14.2 kbit/s 2.42 kbit/s| 6.10 MB 1.04 MB 708
Day 9 16 bit/s 0 bit/s 7.60 KB 324 hytes 7.91 KB
Day 10 402 bit/s 144 bit/s 181 KE 64.8 KB 246 KB
Day 11 | 10.9 kbit/s 1.44 kbit/'s| 4.68 MB 634 KB 51968
Day 12 | 4.15 kbit/s 880 hit/s 1.78 MB 387 KB 2.16 MB
Day 13 | 8.31 kbit/s 904 bit/s 3.57 MB 399 KB 3.96 MB
Day 14 | 7.47 kbit/s 1.23 kbit/'s| 3.21 MB 543 KB 3VB
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Figure 4a: GLO Upload and Download Rate (Rainfall)
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Figure 4b: GLO Upload and Download Volume (Rainfal)
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Figure 4c: GLO Average Volume (Rainfall)
Table 5: MTN Reading Speed during Rainfall
Average | Average UL DL UL Average Total
DL Rate Rate Volume Volume | Data Volume
Day 1 | 4.39 kbit/s 648 hit/s 1.89 MB 287 KB 2.17 MB
Day 2 480 bit/s 2.29 kbit/s 214 KB 369 KB 584 KB
Day 3 | 9.06 kbit/s|  2.04 kbit/s 3.89 MB 0.98 MB 419B
Day 4 | 8.69 kbit/s| 2.74 kbit/s 4,10 MB 899 KB 4.6BM
Day 5 | 9.54 kbit/s|  3.44 kbit/s 2.29 MB 1.18 MB 512B
Day 6 | 5.33 kbit/s| 2.76 kbit/s 2.50 MB 1.48 MB 3188
Day 7 | 8.71 kbit/s|  3.10 kbit/s 3.75 MB 1.18 MB 508
Day 8 | 10.0kbit/s| 2.99 kbit/s 4.31 MB 1.35 MB 5.58M
Day 9 | 10.3 kbit/s| 2.77 kbit/s 4.41 MB 1.28 MB 5188
Day 10 96 bit/s 96 bit/s 4.51 KB 1.19 MB 87.8MB
Day 11| 22.2 kbit/g  3.94 kbit/s 9.53 MB 42 KB 11.BM
Day 12| 2.88 kbit/g  1.81 kbit/s 1.24 MB 1.69 MB 2B
Day 13| 4.91 kbit/g§  2.35 kbit/s 2.11 MB 1.01 MB 3NIB
Day 14 | 1.86 kbit/s 616 bit/s 821 kbit/s 273 KB 1B
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Figure 5a: MTN Upload and Download Rate (Rainfall)
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Figure 5b: MTN Upload and Download Volume (Rainfal)
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Figure 5¢c: MTN Average Volume (Rainfall)



Table 6: AIRTEL Reading of Speed during Rainfall

Day 1 736 bit/s 408 bhit/s 326 KB 182 KB 508 KB
Day 2 4.87 kbit/s 1.09 kbit/s 2.09 MB 481 KB 2.568M
Day 3 2.70 kbit/s 1.10 kbit/s 1.16 MB 486 KB 1.68M
Day 4 1.98 kbit/s 1.98 kbit/s 874 KB 874 KB 1.71 MB
Day 5 3.82 kbit/s 2.76 kbit/g 1.64 MB 1.19 MB 218B
Day 6 64 kbit/s 240 kbit/s 288.3 KB 107 KB 135 KB
Day 7 1.46 kbit/s 552 bits 642 KB 243 KB 885 KB
Day 8 8 bit/s 8 bit/s 4.00 KB 473 KB 8.73 KB
Day 9 15.9 kbit/s 904 bit/s 6.83 MHE 400 KB 7.22 MB
Day 10 17.7 kbit/s 968 bit/s 7.61 ME 426 KB 8.03 MB
Day 11 48 bit/s 200 bit/s 23.3 KB 90.2 KB 114 KB
Day 12 152 bit/s 56 bit/s 69.8 KB 25.9 KB 95.7 KB
Day 13 14.2 kbit/s 2.42 Kbit/s 6.10 MH 1.04 MB| 7NB
Day 14 408 bit/s 144 kbit/s| 181 KB| 64.8 KB 246 KB
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Figure 6a: AIRTEL Upload and Download Rate (Rainfal)
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Figure 6b: AIRTEL Upload and Download Volume (Rainfall)
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Figure 6¢: AIRTEL Average Volume (Rainfall)

DISCUSSIONS OF RESULTS

The following shows the analysis of the averagerdoad/upload rate and volume of each networkskada for
a period of 14 days.

Figure 3a showed that AIRTEL had the highest doadlIspeed of 776kbps, followed by MTN with download
speed of 240kbps Figurela and GLO with downloa@dmé 56kbps Figure 2a during normal condition.

Figurela showed that MTN had the highest uploagdmpf 616kbps, followed by AIRTEL with upload sped
544kbps Figure 3a and GLO with upload speed ofkhgd Figure 2a during normal condition.

Figure 1b showed that MTN had the highest downlealdme of 821kbpv, followed by GLO with download
volume of 25.4kbpv Figure 2b and AIRTEL with dowatbvolume of 706kbpv Figure 3b during normal caodit

Figure 3b showed that AIRTEL had the highest uplewalume of 919kbpv, followed by MTN with upload
volume of 894kbps Figure 1b and GLO with uploadueé of 756kbps Figure 2b during normal condition.

Figure 1c showed that MTN had the highest avetat® data volume of 157kbph, followed by AIRTELtkwi

average total data volume of 94.1kbph Figure 3c@h@® with average total data volume of 28.1kbphuFég2c during
normal condition.

Figure 4a and Figure 6a showed that both MTN afi@TAL had the highest download speed of 736kbps,
and MTN with download speed of 480kbps Figure Sandurain fall.

Figure 6a Showed that AIRTEL had the highest uplsigeed of 968kbps, followed by GLO with uploadespef
904kbps Figure 4a and MTN with upload speed of 648Kk-igure 5a during rain fall.

Figure 4b Showed that AIRTEL had the highest doadlvolume of 874kbpv, followed by MTN with downtba
volume of 821kbpv Figure 5b and GLO with downloadivne of 326kbpv Figure 4b during normal condition.

Figure 5b Showed that MTN had the highest uploallime of 899kbpv, followed by AIRTEL with upload
volume of 874kbps Figure 6b and GLO with uploaduwaé of 634kbps Figure 4b during rain fall.
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Figure 6¢c Showed that AIRTEL had the highest ayeratal data volume of 885kbph, followed by MTNthwi
average total data volume of 584kbph Figure 5¢c @h® with average total data volume of 508kbph Fégdc during

rain fall.
CONCLUSIONS

The study of the GSM broadband service providdrsvllich GLO, MTN and AIRTEL are important was
successfully carried out. The work involved cargyiout speed test for these network services foerog of time.
The test was conducted using appropriate softwasample speeds for both upload and download agk tresults were

analyzed.

The test result shows that they all had their peaid lows for different days and so on the avetiagd@ifferences

were not much but one or two MTN and GLO were numasistent than AIRTEL.

The test result shows that MTN network service mase consistent during the rain fall and had higlevnload
speed peaks compared to the others (GLO and AIRT#ile GLO was consistent during the normal climedadition
and had higher download and upload speed compandd N and AIRTEL.

Conclusively, MTN and GLO Networks would be morefiable than AIRTEL based on the studies caroat
in Okada.
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