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Abstract.. Selecting the outbound eall rovte 6n IPPBX phone sysiém using
Fiked Channgl Techinique and Pattern Mitching has been- found that both e~
thods are not.able to choose the outbourid: rote-thvough mobile phone service
providers, and cauwse high traffic between GSM network operators. Thcrefore,
this research proposcd: a using of Unstructured Supplementary Service Data or
USSD technique. The experiment was carried out by using Asteiisk Server as
an IP=PBX systém, which was connected with Sim3000CZ Miero Controller
boird to select the route. Thie results of this research $how- that this method-can
select the ontbound éall wouie correctly and efficiently as well as veduce the trafs
fic between the networks. Furtherinore, it can greatly reduce the overhead when
calling an external network, Therefore, we claim that this is a more suitzble
technique for the call routs selection.
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1 Introduction

Currently, IP-PBX phone systemn has become very popular because the price of the
systemn has gone down while the efficiency has increased. For these reason, many
organizations have inereasingly switched the former private branch éxchange system
to IP-PBX. Although IP-PBX telephony system is-much more efficient, fwo outbonnd
call route selection techniques used by the system — the outbound call indicating the
correct route and pattern matching - are not good enough. This is because both tech-
niques cannot ehoose the route by referring to the network’s gateway. The majority of
outbound calls from TP-PBX phione system to the terminal phone number that the
users require are fixed to use the channel which is connected with mobile phone on
Fixed Line Terminal. The call is then forwarded called to.the terminal phone number,
This connection does not enablé the users to know which network of phone number is
required to-call. This has led to a problem of IP-PBX not being able to select an ap-
propriate route efficiently.

Several years ago, several groups of researchers have studied and researched on
selecting the outbound call route by using various techniques such as routing the
outbound ¢all by using data mining-technigue called K-Nearest Neighbors (KNN) [41,
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This technique uses the algorithim to classify the information that can be used1o select
an appropriate route. Other resewrchers have used algorithmos with data mining io
assist in choosing the route by using Decision Tree Technique [5]. The accuracy of
this method that classifies the destinatien phone number by using the algorithm is at
good level, but its accuracy level depends-on the amount of phone numbers which are
stored in a database. Some researchers ¢hoose the outbound call method by using the
analysis of DTMF (Dual Tone Multi Frequency) tone technique 10 operate the engine
to run af the specified duties or command and control the rémote devices to-follow the
order by sending two. frequency signals simultaneously [6]. In this case, choosing the
route by sending DTMF signal is suitable for the command that the length of its key
press is not very fong. Seleéction the cutbound ¢all route of some researchers is the
technique on Voice over I technology which applies the protocol of the source
devices [7] such as SIP, MGCP and H.323. This method must be worked with a
server that sappoits the protocol-that is used to select the rotite fogettier,

Due to the mentioned limitations of the existing techniques, we Propose 4 new me-
thod for choosing an outbound call route on IP-PBX system by using a techmique
galled Unstructured Supplementary Serviee Data-or USSE [3].

The structure of this-paper is as follows, Seetion 2 presents the IP-PBX background
knowledge. Section 3 provides the description and explanation of our tools, method
and algorithin, The results ave shosen in-Section 4, Section 5 concludes the paper.

2 IP-PBX Background Knowledge
21 IP-PBX

IP-PBX (Internct Protocel - Private Branch Exchange) is the Private Branch
Exchange telephony system that runs on Internet Protocol. Its properties are: similar to
a PBX phone system used in the office. It is used to receive the external cafl which is
connected to the internal extension to communicate with sach other. This IP-PBX
mainly supports these protocol as SIP (Session Initiation Protocol); TAX (Inter-
Asterisk éXchange Protocol), and SCCP (Skinny ¢lient Control Protocdl). Currently,
the most widely used IP-PBX system is Asteiisk. It is the software that acts as an IP-
PBX or Soft-switch that includes all the capabilities of a typical PBX. Therefore, the
researcher uséd Asterisk. which s able to runon a lot of arshitectures such as Linux,
Sun Solaris, FreeBSD operating system in this expériment.

2.2  Outbound Call Routing in IP-PBX

Current IP-PBX phone systems running on Asterisk has two ssttings for outbound call
patterns, The first technique 1s fixed channiel of outbound call that identifies the call to
the available channels such as channel I or channel 2. With this technique, the route
for outgoing calls has already been pre-specified. The problem with it is the inflexibility
and inscalability. '

The second technique is pattérn matching wheie the outbound number is ¢hecked
whether or not its header matches the known structures, Tn this case, if the prefix



