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Abstract

This study aims to assess the technical and financial impact of the
optimum investment of the frequency spectrum on cellular networks
specifically in terms of the number of subscribers, improvement of the
Internet speed, and total financial return.

One of the challenges facing cellular operators is the limited
resources, which impose the need to optimally distribute these
resources.

In light of the accelerated digital transformation agenda and the
competitive environment at both local and global levels, numerous
institutions and companies have put a significant effort into identifying
their key technologies, assessing their impact on business, and
adapting their operations accordingly. Therefore, decision-makers are
required to formulate a structured response framework to safequard
the value of their business while accelerating growth.

Due to varying user behavior over time and technological
development, cellular companies must accommodate technological
advancements by constantly enhancing the capacity of their networks,
providing new services, and adapting to changing customer behavior.
This is to ensure increased income and profits while maintaining the
increasing usage of their networks by the customers.

Real data for MTN Syria was adopted by applying this study on fifty
cellular stations as an experimental sample during the previous year
2022.

The most important finding of the study is that the optimum use of the
frequency spectrum leads to an increase in the number of subscribers
and enhances the performance of the 4G network by significantly
improving internet speed and thus, increasing the revenues as shown
hereunder.

The number of subscribers before and after optimizing the investment
of the frequency spectrum increased by 31%.

Total revenues before and after optimizing the investment of the
frequency spectrum increased by 88%.

Internet speed before and after optimizing the investment of the
frequency spectrum increased by 70%.

Keywords

Frequency spectrum, Number of subscribers, Total financial returns-
Revenue, Internet speed, Fourth generation, Cellular communications.
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- Syriatel Band Syriatel Band
pi 26 4G
; S
Channels Channels Channels Channels
637, ..., 685 686,...., 761 762,....,810 811, ..., 886

;1735 UL:1735.2, ....,1744.8  UL: 1745, ..., 1760 UL:1760.2,....,1769.8 UL: 1770, ...., 1785
DL: 1830.2, ..., 1839.8  DL: 1840, ..., 1855 DL: 1855.2, ....,1864.8 DL: 1865, ...., 1880

5.2, ..., 1830
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IMTN 4 56 (e duls daal
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:Number of Subscribers (sS yiiall 2xc

Number of Number of
" Subscribers " Subscribers

K (Before) Kl (After)

CiS yidial) 2as ComS idial) e
January-22 13990 July-22 16729
February-22 14036 August-22 17499
March-22 13602 September-22 19413
April-22 15165 October-22 19207
May-22 15461 November-22 19878
June-22 13786 December-22 19821
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Revenue Revenue
gYRAl (Before) gYavAl (After)

<Y (S.P) <Y (S.P)
January-22 115,370,308 July-22 198,265,748
February-22 | 116,406,308 August-22 206,815,088
March-22 124,693,238 September-22 215,789,384
April-22 126,798,978 October-22 237,826,827
May-22 131,097,012 November-22 252,003,708
June-22 134,284,607 December-22 296,458,469

e 12 I& (533l Cadall e aayy 38 2SI <l Y1 12 Jsos

e aall 5y e e o

Average of E- Average of E-
UTRAN IP UTRAN IP
Throughput UE Throughput UE
. DL 5 DL
K (Before) K (After)
Gl Y AS s Ja gla AN Ay Ja glia
&I Jall &I Jeall
(Mbps) (Mbps)
January-22 0.923403121 July-22 1.778499951
February-22 0.904103121 August-22 1.534908348
March-22 0.996984579 September-22 1.504746648
April-22 0.817144499 October-22 1.605115662
May-22 0.931352574 November-22 1.67722483
June-22 1.108503781 December-22 1.570741245

e 12 JOA (g2l Cauall Ll aay g J i3y Ao o Jass g 13 Json
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N sl e Aslall g Al Al clud B L3 3.4
alaziuly bl Jidaty Galill 18 bz jall L) o 4 jall e 330 5l @ slaall e 4la

(Y1 (385 Excel gl

O sidall 238 (B (@l Jall) (o) Cighal) jlation) sl 12 3.4.1

A Ly MTN AS55 b 0 jidall 22 i () Jaall) saasll Caulall sl i 4 )
(t-Test: Paired Two Sample for Means) s 52 jall aiall t Ll aladiuly Gl

Number of Number of
Users (Before) | Users (After)

CRS pidial) 2ae CpS el oo

Mean 14,340 18,758
Variance 600644.9781 | 1743144.894
Observations 6 6

Pearson Correlation

0.321753764

Hypothesized Mean

Difference 0
Df 5
t Stat -8.33574533

P(T<=t) one-tail

0.000203148

t Critical one-tail

2.015048373

P(T<=t) two-tail

0.000406297

t Critical two-tail

2.570581836

CnS idiall 2aad da 50 3l Al LA 20U 1 4 J52a

(et e dpaall (e ey

e bugie iy lain & jide 14340 a2l il Ll Jd S jilal) 2ae Jasgie &l

%31 W a5 30k 3 & yide 18758 2o il Jlaall jlafiind amy (S il
n B ga P=0.0002 (f Ja) Y2 (s 5 Sl) £ LA Sl AdlaiaY) Zadll of 23
Ji (S jidal) axe Javigie G (A 9n (UL s 4l (gl ALl il g aaal) (b i A 0,05
ehia il o g 4l ol Gukaill axy (€ il aae mllial (5l g sany s o i) Jlaall et
Jazl) a8l 5 aa anai Aagiill o3 g ¢ A plAl) ASWEN 8 (S ikl ae e o jill calall jlatiny
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Caaldl) o8 MTN A4S 5 8 40 culal 1)) (8 (@2 Y dand) ki) oo o1 330 ) olatll 51 Al )l
il 5 (t-Test: Paired Two Sample for Means) s 52 3l aaall t jLaa) aladsnly

;s;l:d\ LY @uﬂ\
Revenue Revenue
(Before) (After)
Mean 124,775,075.26 | 234,526,537.31
Variance 5.85974E+13 1.31715E+15
Observations 6 6
Pearson Correlation 0.921892146
Hypothesized Mean
Difference 0
Df 5
t Stat -9.148515333

P(T<=t) one-tail

0.000130759

t Critical one-tail

2.015048373

P(T<=t) two-tail

0.000261518

t Critical two-tail

2.570581836

A ol s 5 3all Al LAl milii 5 Jgaa

rst Lo Jsaal) e el

Ay e 500 (sale 125 (52351l Jlaal) jlainn) J A5 00l Lipall 4S50 ) yy) Jans sia &l
Ly 83l 3, A s 3odd Osale 2345 a2 8l Jlaal) Slaiiud &lal p¥) Jas gie &b Laiy
.%87.6

Ge Jil & P=0.0007 (t ki) AYs (s i sf) ¢ oLin) gl sy dedll of Jaad
J 4S8l ol gl T g (g (A 9 (U1 aa g 4l (g ALl Jiti g aaall iad i A 0,05
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Average of E- Average of E-
UTRAN IP UTRAN IP
Throughput UE Throughput UE
DL (Before) DL (After)
(Mbps) (Mbps)
Mean 0.946915279 1.611872781
Variance 0.009617227 0.0102345
Observations 6 6
Pearson Correlation -0.257493414
Hypothesized Mean
Difference 0
Df 5
t Stat -10.30953351
P(T<=t) one-tail 7.38357E-05

t Critical one-tail

2.015048373

P(T<=t) two-tail

0.000147671

t Critical two-tail

2.570581836

i FiY) de gl A 50 3l Aiall t LA il 16 Jsan
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de ju Jaugia 1 Lin 0.95 Mbps 2l cadall jlaiinl Jd < i) de o gia gl
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