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1.0 Introduction

The assue  of  network  performance
management s overy  topical  with
telecommumcation network providers. It has
severally been stated that no mater how
accurate a network may be designed and
implemented the operation may not be
effecive and efficient without appropnate
network management [1]. Precisely, how
well resources are managed in a network
brings about the clear differences in the
performances that exist among network
providers - GSM providers.

Several researches have been dedicated to
network  performance  management -
specifically resource allocation. Quite good
number of results has been implemented [1].
This notwithstanding, ull now
telecommunication networks still suffer from
raffic congestions that are cqused by the
mprecision in resource allocation. Netwqu
Maffic 15 comprised of user and signaling
taffic 2. 3, 4]. GSM networks are noted for
‘Ing signaling traffic intensive [4. 5, 0~. 7]
and therefore, in order o develop appropnate
Performance  management  Stralegy the
Precise network traffic (signaling and user)
Mensity peeds to be defined. 1t may be
Perlinent 1o note that increase in the user
Yalfic iniensity corresponds 10 a rcluuv.c
ictease 1 the ls;pnulm_g intensity. _(lc‘llt‘ful‘lzj
"om the stant. a given capacity of resources
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: are mostly based on the network user traffic
Mashing’ (unproductive calls) and erection of GSM
he unanticipated high intensity of traffic from GSM
the designed network resources. Therefore, effective
anagement strategy requires an accurate appraisal of
aper, therefore, presents the influence of flashings and
raffic in the Nigerian environment. Also, this paper
mployed in the determination of the traffic loading on a
es in Nigerian environment. The model was based on the
s conducted in 12 national tertiary institutions.

15 designed into GSM network to support the
tratfic while the network providers are
cxpected w0 manage the  network
performance on the basis of user specifics.

In the Nigenan environment, GSM call-
booths are proliferaung. Consequently, GSM
networks are inundated with call arrivals that
are generated by the call intensive GSM call-
booths. In Nigeria, there is a popular practice
referred 1o as “flashing’  that  greatly
influences call arrivals and the resultant
traffic intensity. Flashing may be considered
as the act of placing a call through a network
without  the intention to  actually
communicate. Connection is established and
immediately disconnected in order to avoid
billing since user message is not intended to
be transmitted over such c¢onnection. The
objectives of flashing® may include
transferring the cost of communication to the
called. In some other cases, it could merely
serve as a coded message to the called. Such
calls generate complete signaling messages
that occupy network resources
unproductively. Therefore, flashings and the
proliferation of call-booths cause the
resultant network traffic to overwhelm the
designed traffic intensity and conscqucn‘tly
network resources. The existence of GSM
call-booths and the flashings are rarely
observed in  developed countries und
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therefore may not have been provided for in
the initial network plan.

The  effect  of flashing may be very
pronounced at the network access points
where a blocked call may give rise to
repeated call requests. The flashings occur
randomly and independent of traffic situation
at the node. It swells the arriving traffic
volume and the extent to which this is done
1s the objective of this paper.

This paper, therefore, presents the analysis of
the effect of Nigeria factor on normal GSM
traffic load. The extent of GSM call-booth
proliferation and the level of mobile user's
involvement in flashing were investigated.
Effects of flashings and GSM call-booths on
network traffic were defined. This paper
presents a model that may be employed in
the determination of the traffic load on a
given GSM network operating in Nigerian
environment. The model was based on the
census of GSM users’ activities conducted in
12 national tertiary institutions in 12
Nigerian states. It is intended that the
knowledge of the fact that there is Nigenan
factor attached to GSM system operation n
the country would go a long way to correct
some management decision errors hitherto
made. Therefore, the effect of flashings and
call-booths were quantified and built into a
model.

2.0 Determination of Traffic

In this work, traffic was defined on the basis
of traffic generated by a group of people in
the nation since a nation can be regarded as a
multiplicity of groups of people. This
approach is in consonance with the definition
of traffic that has always been limited to a
single node as networks may also be
regarded as a multiplicity of nodes.
Therefore, any analysis reached on a node
may be extrapolated for an entire network
[ 1]. Network traffic is comprised of signaling
and user traffic |8]. One of the objectives of
this work is to determine the percentage of
calls that generate both user and signaling
traffic that emanate from call booths and
those from subscribers as flashings.
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The realization of the above objective was
approached by conducting a nation-wide
census of mobile users’™ activities in these
regards. This was done using questionnaire
Four GSM service providers (Visa. MTN
Glo and Zain) were randomly selected for
study. The activities of the subscribers 1o
these networks were nvestigated using
twelve states, as listed in table 1. The states
and consequently the institutions listed for
investigation were also randomly selected.
The choice of tertiary institutions as object of
study was based on the fact that majority of
the community members may be most
willing and can respond appropriately to
questionnaires. Students may be considered
as the most active group of people in the
nation with respect to information and
communication technology (ICT).

Table 1 presents the result of the
investigation as  extracted from  the
questionnaires. In each of the institutions the
average of 284 subscribers was randomly
sampled and the average of 254 responses
was received in each of the 12 institutions.
The responses show that average of 40
subscribers is attached to more than one
network simultaneously. Also it was shown
that the average of 24 subscribers use mobile
stations  (MS) for public purposes (call-
booths) while the average of 224 subscribers
uses them for private purposes in each of the
institutions. The average of 194 private MS
users occasionally patronizes the call-booths.
The average of 115 subscribers engages in
flashing while 109 subscribers do not engage
in flashing. Among those that engage in
flashing, average of 30 subscribers flash
once, 53 flash two times, 27 and 7
subscribers flash three times and more than
three times respectively in each of the 12
institutions every day.

Analysis of table | shows that 9.6% of the
mobile stations served belong to the public
user group that employs the mobile stations
for commercial purpose in call-booths. It 15
shown that 82.9% of private users
occasionally patronize call-booths. Each call-
booth records the average of 2707 call units
patronization per day. The call holding times
were averaged to two minutes. In the same
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ways it was observed that 51.39

i : of the
private mobile users engage in flashin

g.

» 1 Network user traffic

:‘\tﬁving user traffic at the hetwork interface
s comprised of local and trunk  traffic
ncluding blocked traffic as illustrated iy,
figure 1. Numbt-e.rs of calls for a given area (a
ertiary in.s:tilullon) may be measured. The
qnalysis of such traffic was presented for g
oiven area in the author’s earlier work [8]. In
the same vein, the total GSM user traffic,
Fla), may be expressed as in equation (1).
0= RO +EG) ()

Where.

F)(x) — traffic from private MS users. and
Fo(x) — traffic from public MS users.
Therefore the total average number of calls,
v. per second and within the institution may
he given by equation (2) and illustrated by
figure 1.

(2)

X=pp+p2+p;3

Where.
p;— local calls
p-- trunk calls
pz- blocked calls

Figure 1: Originating node traffic

2.2 Flashing traffic

All flashings arrive at the network as €
requests and network nodes ret;ogmze them
genuinely as calls by allocating adequate
resources to them. The only difference 15 that
in the case of flashings, resources arc
occupied unproductively. Such unproductive
calls are not different from the prode::n'vI?I
Ones signaling wise. As a result, the‘m[de;:;s,
amival intensity in the network incr

above the projected level for a %i\;l?s;j:;]b;;
of mobile users. The effect © he traffic

Mobile traffic was modeled 1nto t oo
from private MS user employing

(3).

all
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F(x)=x(1+ &)
Where,
X = traffic valye

(3)

as defined in the earlier
wor‘k by the author (8]. The traffic

_ designed into the network, and

= flashing factor.

5[.3% of private MS users engage in

flashing activity. 90.4% of the entire mobile

USers are private users. Therefore, 46.4% of

the entire mobile users engage in flashing

and so flashing factor (§) may be given as
0.464.

2.3 Call-booth traffic
It was observed that calls from the booths
may be comprised of calls from individuals
that do not own MS and those that have MS
but occasionally patronize call-booths. The
implication is that call intensity that emanate
from call-booths (MSs for public use)
overwhelm the designed level. The effect of
call-booths on traffic was modeled using
equation (4).
F(x)=xa+s
Where,

o — call-booth coefficient, and

¢ — call-booth patronage coefficient.
9.6% of the total MSs belong to public user
group and 82.9% of private MS users
patronize the booths occasionally. So, call-
booth coefficient (a) may be given as 0.096
while the call-booth patronage coefficient (¢)
may be given as 0.75.

4

2.4 Total traffic |
Therefore, total traffic may be given as in
equation (3).
F(x)=x(14+8) +xa + e=x+
[x(6 + a) + £]

(5) .
Equation (4) implies that x(6+a)+eis @c
Nigerian factor in the GSM trafﬁc. This
factor adds to the projected [l"dfjfl'C. In our
environment, management <dec1.smns can
only be precise if and only if this factor 1s

recognized.

3.0 Conclusion

In  Nigerian environment 'flashin}\g/I
(unproductive calls) and erection ofGSt !
call-booths are reality. An unanticipate

volume of traffic from GSM booths and
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flashings was obseryeq as
. g oy

an - excess on

Table I: ¢

Labie 10 Census of moh;

P " ohile users’
State (Tertiary Institution) le users

Intermationnt fournal of Electrical & Telecommunication Syseem g
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network monitored traffic.

activities on four GSM networks

This excess is capable of overwhelming the
designed network resources when ever the
exact network traffic is offered. The
implication is that resource allocation
technique that ignores this excess in traffic
would not work well for Nigeria.

An analytical model and the modeling
h that could be employed in the

approac
ation of the exact traffic load on &

determin

96

. P
B - = [ = g
L 2z Bl g =1, u =] =
| - z 2| &8 g j T | 8|z
N\lmhc]' ol ll‘L‘l'i S: oo 3 w « j Oh I:g - = £ _’g -2
sers Sampled c ’ - = < <
E (8 | & L | 2 '
i ) o & (= i (=} ot -
~ — o K e © 4 & < ea] W - &~
Narber g P v o A Rl KL ci A e |G 2 SIS a
~ . - = : SR U
) X cl el X
. S |95l |2|8|kl2 |2 |3 |5 |2
kS T Visa e i ol i “ ‘! L Gl k. a
3 - S — =l 0 L L R
5 & = a2 =} e[
1 . % (g} Lo} ~
g N — ] = - | S &
o ] =] 0 T i I
I~
2 o
§ ——— ™ — ﬂ 2 “_1‘. r? % rf'. f‘o~ ;"‘ - I i,
R Glo S IS R S SR SR SR - L_: ==
- . ) R _ .
[ ‘ :
C o |« ~ & |
S = o @ lw fon e | =
g . 2 o = ~ o ~
2 Zain h i ° = (F
=] o
£ b= [ 0 - o] ~ o
{32 [ g} 28] [l [l g =N 3 l pog
Number of Users attached to more
th N A
an one network \n ©° dl2lglellg i = la |
= i <t o wy —_— J 0535
X 5 N
= wy
= w O ) = o
g g5 ) o Q| = o n | O I e [
N 8 L o < — & ol el & o &
= w3 I
2
(&) = 53 |
n.. ] S 2 wn o " \
5 = @ —_ o = = o = v
n £ = ! v
E = e2 12 (2|38 |8|B|2|5 |2 8|88
g < & (o] (53] o (] ol — r.[;\l r?w gll | r(:'l
Private MS = P 218 =g ‘
o T = v —
a S | ¥ & 2 B
- a |[dla@ 21318 |2 |& 5|8 |=
Number of Private Users that
Occasionally Visi e 2 b
y Visit the Phone-Booth | & 3 i I is gl | 8l8 |9
~|la({Q |2 )a 2|8 |2
% 9 g | = |
E —~ — =p — e
— P
E: ‘D" 1 o o = ol o ol -
= 2 & I F | = A o |
5 &
8= 2 o r~ ~ | = ~ < | o
ER e -t |t < ~ | 9
Z
5 3
P E o =] 0 =3 o0
& o & A a | & ol = a
g |
= >3
z = | <o o o o (=]
- !
- ATl 3
given GSM network that operates i

Nigerian environment was presented. The
census of GSM users’ activities conducted in
2 national tertiary  institutions — was

presented.

It was found that 9.6% of the mobile stations
belong to the public user group that employs
the mobile stations for commercial purpose

in call-booths. 82.9% of private users
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occasionally patronize call-
pooth records the avery
patronization per day. The call holding ¢

were gveraged 10 Iwo minygeg In ::g G
way. 1L Was observed thy, 5.1 39 il
private mobile users engage m nﬂ.Of .[he
These data can be greatly l_mpro\‘eddshmg.
increasing Fhf: extent and detail 1q whi (;“ o
users activities are observed using lh]em~ -~
approach_ & same

booths. g
- Bach cal]-
&8¢ of 2707 cap units
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