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10.6 Computer System Configuration

TIn this section we examine the configuration of the computetized system.

We have analyzed the necessity of computerization regarding scrvice-order system including
subscriber line management, and billing system in the previous sections (10.4,10.5). However, it
is more appropriate that they arc distinguished between telephone-center system and bilking-center
system in examining computer system confi guration and implementation of the sysicm. Because
some part of bitling function (mainly calculation of bitls) is done in a billing center and the other

part (mainly collecting bills) is done in a telephone center.

Table 10.6-1 Examined System for IZmplementation

Examined system for System distinguished by' Main function
__implementation Service
Telephone-center system | Scrvice-order system Service order

Subscriber line management

Bifling system Collecting bills
Billing System _ Calculaling bills

In addition, it is suggested that management information system (M[S) should be also examined

and implemented.

As mentioned in the previous section, STE is slnvmg to introduce computcmcd systems lhal: |
contain billing and telcphone-center systems. ‘
Regarding IQ a telephone-center system and a billing-cé'ntcr s'yslc‘m, the systems that STE is
developing is praclicélly almost the same as those we propose from the viewpoint of the
objectives, the iarget, and the scale. We therefore’ decided to utitize the simila system
configuration. Here we describe the system confi guration after minor modifications. Besides, we
also describe the system configuration of MIS. '
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10.6.1° Hardware Configuration
{1) Telephone-center Hardware Configuration

Terminals arc available for cach telephone center’s contract section, technical section, construction
section, exchange section, testing section, cable section, complaints section, and directory section.
Besides, a chief of each telephone center uses one to manage the whole of work or service of the
center, Moreover, another (erminal is needed for a system administrator for sj.'S{cm administration,
operation, and maintenance. Cash registers similar to thesc terminals are available for cashiers and
staff can treat ¢ash for bills with them,

These terminals including cash registers must mutually comntunicate and thus are connected by a
LAN (Local Arca Network) and a file server. The customer information for cach -teiephone center
is utilized in a billing center, too. Accordingly, the file server in each telephone center is connected
to a billing center by public network (X.25).

Billing center

[T
Te[ephane Center
Pl

Server

Printer

Network/equipment

Terminal and cash rcgls!er

.

Figure 10.6.1-1 Computer Configuration Overview
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%? A server, teriminals and network cquipment are necessary for cach telephone center. Details of each
device and an explanation arc included below. '

Table 10.6.1-1 Néccssagg_f[glgpmgg_gg ater Equipiment
Equipment Explanation
Server CPU, memory, ¥O{ For customer information management
Storage (HD) For storage of customer informali.onm
Storage (Streamer) | For backup of file
Terminal CPU, memory, /O] For subscription process
Storage
] | Laser printer For printout of forms
é? Cash cegister CPy, mc_nwfy, 10| For bill-payment process
_ Storage
Printer - | For printout of bills and receipts
Network Router For LAN to LAN communication
equipment MODEM | For signal conversion to X.25
Hub For LAN conteoller
i ups ' .| For power protection
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A medium-class PC system is recommended as the server dovice. A low-c_la'ss' PC system is %’
adequate for terminats. A small-scale network system (LAN) is requisite as network cqmpmcm.

Stricily spcélking, two ls'pcs of terminals are necessary for a lelephone center. One is a client

terminal; the other is a cash register for cashicr. In this study, however, it is assumed that a single

type of terminal is employed for both of them.

Table 10.6.1-2 Machine Level of Eacthvicc

Device - leve L
Server Médium-ciasfs PC system
Terminal | Low-class PC system
| Cash register | Low-class PC system (the same with lcrminal) ' _
| Network cquipment Small-scale network systeim (LAN) : i %

Delailed specifications for cach device are included in S1-10-19in the Supporting Reporl.
A telephone center’s detailed hardware configuration is outlined in S1-10-20 in the Supporting
Report. '
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The necessary quantity of terminals differs for cach telephone center. Here we describe the

calcutation method.

(Quantity of terminals in contract section)

Formula A

. ! Job-processing time X Number of transactions
Quantity of terninals =

Working hours X 60 -

Average job processing time time : Necessary time on terminat to cope with one
jobin average (Minute)

Number of transactions : Number of customers who come to telephone center
% for telephone application

Working hours : Working hour per day (Hour)

Here we set as follows:

Job processing time = |5 minutes
Number of teansactions = Depend on each cenler

Working hours = 6 hours

Therefore formula to calculate the quantily ef tezminals in contract section can be

expressed as follows:

@ Formula B

) ) 15 X Number of transactions of each center
Quantily of terminals =

6 X 60

In each of other seven sections excluding cashier, and for a chicf of telephone center and a syst’cﬁl
administrator, one terminal should be installed. Therefore, total quantity of terminals for each
telephone center is found by adding 7 to the result of formula B.
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The necéssary quantity of cash registers and hubs also vary according to the telephone center.

$1ere we describe the calcutation method.

{Quantity of cash registers)

In case of cash register, formula to calculate the quantity of cash registers can be

expressed as follows:

Formula C

Quantily of cash registers =  Round up (Number of subscribers / 10000)

{Quantity of hubs)

We suppose that we use 8 port hub.
When we use 2 hubs, one port is occupied by connection of the otticr hub.

" Therefore formula to calculate the quantity of hubs can be expressed as follows:

“Formula D

' Qu:mli(y of hubs = Round up ([Number of devices connected to a LAN'-I] '
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Table 10.6.1-3 NcéCss’ary Quantity of Devices for a Single Telephone Center

We decide the ncccs'sar'y quantity of devices as follow.

Device Scction Quantity
Server CPU
Ethemet adapter
Floppy dnve N
Hard disk
Streamer
CD-ROM drive
|Tenminal CcPU Chief of T/C 1
Fthernetadapter  (System admi, i
Floppy drive Contract Depend on formula B
Hard disk Technical 1
Conslruction 1
Exchange 1
Testing l
Cable 1
Complaints |
Dircclory 1
[Cash register  |(Same with cashicr Depend on formula C
terminal) : L
Laser printer each section i
Printer . (Printing bilis) cashier | Depend on fomula C
R_oulclr ‘l :
MODEM 1 :
Hub Depend on formula D
UpPs I
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Here we describe the needed quantity of devices for all telephone centers (35) targeted %33
computerization excluding 14 centersin Damascus City.

Table 10.6.1-4 Total Quantity of Devices for All Telephone Centers

Device Quantity
Server L 35
Terminal ' 304
Cash register . 102
Laser printer 385
Printer : 102
Router L 35 %
MODEM 35
Hub _ L 102
UPSs _ 35




(2) Billing-center Hardwarc Configuration

In considcrihg the cé_nf iguration of billing-center system, we must decide the processing type
(concentrated or distributed type). The distributed type is recommended for the following reasons:

J thmagc caused by system shutdown or other troublc is less in case of distributed type than in
case of concentrated Lype.

¢« Mostof packaged software for billing appllcalion nave the limit of the processing capabdlly
and it may be difficult to c_\pand it.

Table 10.6.1-5 Comparison of Conicentrated and Distributed Types

Type Merits . Demerits 1
Concentrated typé| - Concenirated managementof ~ { - Much manpower and machine
customer information power in one billing center
- To be able to reduce the number | - All of technical staff is necessary

of technical stafl for maintenance in one place

and opcralibns

Distnbuted type | - To be able to reduce the ioad in - Total technical stafl must be

one billing center increased. :
-Tobeable toutilizetherural - | - Retrieval or management of all
area staI { : custoniers is difficult.




Considering the prcsen'! number of subscribers, inciement of éubscril:icrs-l'rom now on, the @
location of big citics and so on, distributed billing system centers arc installed as indicated below.

___Table 10.6.1-6 Distributed Billing System Centers and the Divided Arca for Bach Center

1956-2000 ' - 2001-2010 _
Area !F.tpcc(cd.nirm!)cr : Area litpccta_i_numpc_r
Center - (Provinces) .g{)&bscnbersm :Ccnter (Provifices) ggilabscnbcrsm
Dantascus {City) Damascus (City) |
Damascus (Rurat)| . Damascus (Rural)
. ?SE::&S CUS Quennclra 808,000 ?lg:::as cus) Quennctra 934,600
Dadrra Darra
Sweda Sweda |
Aleppo [North [ Aleppo oo g3
Homs - - |(Aleppo) | Idleb ‘
Hama
[dlcb
1 9
| mﬂh y | Der Alror 1046200 |Middte | 1lom 310,200
[\AICPPO) 1 Athasaka - ama
Rakkah
Lattakia .
Tartous . Lattakia ' :
Coast Tarlous 263,800
Der Alzor _
Hast " 1 Alhasaka : 188,800
Rakkah’ .

Implementation of Damascus billing center system has been done in the year of 1993, therefore
this master plan does not include it and the target is implementation of the rest four billing center
| systems.



A scrver, lerminals, and network equipment are necessary {or each billing center; the same as in
tclephone centets. Details of each device and an explanation are outlined below.,

Table 10.6.1-7 Necessary Billing Center Devices

Device Iixplanation )
Scrver CPU, ‘mcniory, 110 | For calculation of bill o
h_St'o'r'age (HD) | For storage of billin ginformation o

Storage (Streamér) | For backup of file B

#l:fflU - For input of calls' information

Line Prnter

| For printing bills* and other report

Laser Printer For printing forms
_ . For confirmation of input data

Tenminal CPU, memory, /O | For datainpul

Storage {Photo counter, exccutive-form**, ctc.)
Network Router For LAN to LAN communicalion
cquipment _MODFM For signal conversion to X.25

Hub For LLAN controller
UPS For power prolection

Note* : For printing bilts for subscribers coming (o telephone centers in which a system l ‘

is not instatied

#% : For input exccutive-forms of subscribers coming to telephone ceriters in which a

system is not installed
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A medivm-class UNIX server system is recommended as a server, A low-class PC system is
adequate for tersinals. A small-scale nictwork system (LAN) is required as nctwork ¢quipmént.
One or more high-speed line printers are essential because bills must be printed in a billing cenler
for telephone centers in which a system is not instalted.

Table 10.6.1-8 Machine Level of Each Device

| Device ' Level .
Server | Medium-class PC sysiem
Terminal Low-class PC system
Printcr High-speed line printer
Network equipment “Small-scale network system (LAN)

Detailed specifications for cach device are iricluded in $1-10-22 in the Supporling Report. -
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% The billing systcin requires high reliability, especially in the server that calculates and issues bill. I
the server shuts down, damage could be severe. A duplex system is thus vital,
-Aleppo billing sys{ém nceds 32 terminals chiefly for dala input of the photo counter, reccipts and
data of other services (telegrams, ctc.).

~Table 10.6.1-9 Necessary Quantity of Aleppo Billing Center Devices

_ _ Device Quantily -~ Remarks
Billing computer CPU
' X.25 adapter’ -

Ethcmet adapter

Floppy drive 2 Duplex system

Hard disk

% : Str’camc’r

CD-ROMdrive
Linc printer | 2
L_aser printer
Magnetic tapcunit 2
Terminal - ' 32
Hub 6 Depend on formula 1Y
Router ]
MODEM ; | 1 |
uPs | 2

| During the Eighth Five Year Plan, the number of subscribers treated in Aleppo billing center is
ﬁ expected toincrease, therefore hard disk should be added for enough capacity.

Detailed billing-center hardware configuration is oullined in S1-10-23 in the Supporting Report.
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Other three billing cénter systems (Middle, Coast and East) need less devices, because; : 3

» Eachof the three centers covers relatively less subscribers; Middle coveis about 288,000,
Coast about 245,000, East about 175,000, in the year of 2005.

¢ Itis expected that the amount of data input of photo counter becomes very small because
analog exchanges are decreasing.

« Before implenientation of these three centers, telephone-center systems will be implemented in
niajor main centers. Therefore the amount of data input of executive form and receipt, and
printing bills becomes small.

That is, necessary quantity of tine printers and that of tcrminals for cach of the thrce billing centers %
are fewer than those of Aleppo center. '

“Table 10.6.1-10 Necessary Quantity of Billing-center Devices
' (For cach of Middle, Coast and East Billing Centers)
Device Quantity Remarks

Billing computer CPU

X.25 adapter
Ethemet adapter-
Floppy drive - 2 Duplex system
Hard disk
Streamer
CD-ROM drive

Line printer

Laser printer

| Magnetic tape unit

Tepminal
Hub
Router
MODEM |
UPS

| Depend on formula D




f@g {3) M#nagcmcnl Information System (M[S)

A server of MIS s installed in headquarters of STE and it is connected to telephone center sysiens
and bitling center systems to gather customer information and billing information owned by them.
Client terminals are installed in headquarters and cach province connected by public network
(X.25) so that directors can utitize them.

Details of cach device and cxplanation arc oullined below.

Table 10.6.1-11 Necessary MIS Devices

Device Explanation
Server CPU, memory; /0 | For gathering management information
EStoragc' {(HD) For storage of management inf ormation
% _ Srora'gc ('Slrcairne'r) For backup of file
Hl:;nc Printer : For im'nii ng reports
Terminal CPU, memory, [/O | For analysis of management information
mgtoragc . Tor prepare managcrial reports
Network Router For L.AN to LAN communication o
equipment MODEM tor sf g,pal conversion ld X.25
MH ub For LAN conlrotter
uPS | | For power protcction

A medium-class UNIX server system is recommended as a server. A low-class PC sysiem is

adequale for terminals. A small-scale network system (LAN) is required as network equipment in
headquarters and a terminal of cach province accesscs the server through X.25.

Tabl¢ 10.6.1-12 Machine Level of Each Device

Device l,é\_'_nél
Server Mcdium-class PC system
_']‘cnninﬂ Low-class PC system
Nclw:ork cquipment Small-scale network system (LAN)
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Table 10.6.1-13 Total Quanlil  of Devices for MIS

Device Quantity | Remarks
Serves CPU |
X.25 adapter
Ethemet adapter
Floppy drive 1 instalted in headquarters
Hard disk
Streamer
CD-ROM diive :
Terminal 36 20 for headquarters
|16 1or provinces
Laser printer | 37 for a server and each terminal
Hub 3 Depend onformula D %
Router . 1 {or- headquarters
MODEM 17 1 for headquarters
. , 16 for provinces
UPS . 1

* Detailed MIS hardware configuration is outlined in S$1-10-24 in the Supporting Report.
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10.62  Sof tware configuration
(1) General

Necessary compules software includes an OS (operating system), network software, database
software, and an application program. These kinds of software should be installed for each server

and cach terminal.
In addition, for programming or software maintenance, a server of billing center needs a compiler.

Table 10.6.2-1 Necessary Software Types

System| Tetephone-center Bi"ing-(‘bl‘:tcr MIS

T ' 7 Remark

Software Server | Terminal] Scrver | Terminal| Server [ferminal
: Operating | Depend ¢n hardware
§ system ® ® $ ® ® @ Much packaged software

Network © |For LAN communication
software ® ® : ® ® e: @ Much packaged software
Database ' For database retrieval
software @® ® : ® g ® Much packaged software
Application Customization is necessary
software ® ® ® o ® @ based on package sofiware.

. For'programm_ing or
Compiler o software maintenance

Delailed specifications of the OS, network soflware, and database software are Olilli_néd inS1-10-
25 in the Supporting Report.

{2} Overview of A pplicélion software of telephone-center and billing-center system

The application software will bc comprised of the following subsystens.
+ Scrvice-order subsystem '
» Subscribers-line-management subsystem
+ Bill-collection subsystem
« Bill-calculalion and issuance subsystem

10-95



The service-order and subscriber-line-management subsystems are used mainly by telephone
centers. The bill-calculation and issuance subsystem is employed mainly by billing centers. The
bill-collection subsystem is used in telephone centers and by billing centers.

STE |
Telephone-centrer System
Billing-center System

| | - | l
Scivice Order Subscriber Line Bl” ) Bili Calculation
Subsystem management Collcction and Issuance

Subsystem Subsystem Subsystcm

Figure 10.6.2-1 System Application Software Configuration

The system has two kinds of distribtited database that can mutually communicate; telephone-center

database and billing-center databasc. Customer information, subscriber information, bill
~ information and subscriber:line information are managed in the telephone-center database.
Conversely, customer information and accounting-history information, bil! information, and
service information are managed in billing-center database.
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Center database L

“TCostomer information

@ - Accounting history

Telephone center

—=

Local database
— .
—

B-CUSIOIHCI' information

E:j- Billing

- Subscriber line information—

—

Figure 10.6.2-2 ‘System Database Configuration



(3) Scrvice-order subsyslem

The service-order subsystem compriscs application registration, installation processing, and
subscriber-information-management functions.

The application-registration funclion conducts the processing concerning applications for telephone
services—such as entering new application forms, issuing exccutive forms for installation, and
issuing receipts for telephone applications. o

The inslallation-processing function processes the conneclioh of new lines—such as issuing
execution-order forms for installation, and printing notices of installation (o be sent to applicants
indicating installation dates.

The subscriber-information-management function manages subscriber information, including
update of the type and details of services associated with subscription, and the status of accounts.

~Table 10.6.2-2 Service-Order-System Functions

Subsystem Function Explanation
Service Application ' Conducts the processing concerning
order rcgislrzilion “applications for the telephone service.
subsystem - _
lnsfaﬂalion Exccutes the processing for the conncction of
processing aew lincs,
Sljbécribcr : Mzinagcs subscribers’ information, including
information the type and details of services associated with
inanagbmcnl their subscnption, the statiss’ of their accounts, -
' and so on. '
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* (4) Subscriber-linc-managesicnt subsystem

‘The purpose of this subsystcm is (o providc a compulterized information system that groups all
information concerning the etements of the telephone network--starting from the componcents of
the cxchanges, the distribution stands, the primary cables, the distribution cabinets, and the
sccondary cables— and ending with the distribution boxes, the acrial network, and the telephone-
terminal set.

Table 10.6.2-3° Functions of the Subscribcr—l;iric-Mariagcmcnt Subsystem

Subsystem Function | Explanation
Subscriber | Information Entry and update of the main / branch cable
linc update number, cabinet / box number, elc.
@ nrahagement
subsystem
Consulting Find the nearest box and determine the

subscnber's number.

Listing Listing the assigned / unassigned lines,

defective lines, stalus of cabinet, etc.
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(5) Bill-collection subsystem

T hislsubsyst'cm is used for (clephone centers. The bill-collection subsystem provides the necessary
functions for collccting bills and recording the paid amounts in the database, and automatically
stamping the bill. Conversely, issuing lists of debtors, compiling warning slatements, and listing

linc suspensions and reconnections are performed at the Billing Center.

Table 10.6.2-4 Bill-Collection Subsystem Functions

Subsystem Function “Explanation
Bill' Bill Provides the necessary functions for coflecting
_ management bills. .
collection - Collecting the bill and recording the paid
subsystem data
leoh - Recording the paid amounts in the database
(tclephone - Issuing a list of uncollected bills at the cnd
center) of the cycle
" Bill dispatch The data related to collected and uncollected

bills are transferred back to the billing center
through the X.25 WAN,

Bill printing

According to billing information for each
subscriber calculaled by billing ceanter system
(bill-calculation and issuance subsystem), bills
are printed. The bill includes two coupons. One
is given to the subscriber and the other is

retumed to the billing center after collecling
the bills.

(Billing

center)

Issue of

statcments

Tables of debtors are issued and sent to the
debtors' table accounts department.
Waming Warning statement for debtor is made and sent
to subscriber before suspending line.

Line suspension
and

Teconnection

A list of unpaid bills is made. Based on this
Tist and incoming bill collcction date,

suspension or reconneclion is executed.
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ﬁ‘? {6) Bill-calculation and issuance subsystem
This subsystem provides the necessary opesations for processing information rclated to bitling
calculation and issuance, including validating data, calculating bills, and formatling and printing

bills.

Table 10.6.2-5 Bill-Calculation and Issuance Subsystem Functions

Subsystem Function “Gxplanation
Bill Data entry The information concerning subscribers' calls
' from dilf¢rent ceatets is eatered. This
calculation information comes under several forms.

_ Data validation Dala entry check is conducted. Asa result of

3t subsystem error checking steps, an error list is issued. The
tisted errors are corrected and the new valuces
are reentered into the computer.

For efrors which cannot be centrally corrected,
such as nonexistarit numbers, the data are
returned to the pertinent cenler.

and issuance

Bascd on the entered counters, bill details are
computed according to the set of rules
specified by the exploitation directory and
included in the tariffs database.

Bili calculation

Bill formatting | Bill information is properly extracted and

and prinling* formatted, then printed scpasately for cach
center. The bill includes two coupons. ‘Onéis
given o the subscriber and the other is :
returned to the billing cenler after collcclmg
the bills. .

@ TS Transfer of bil§ data to the different

: Data dispatch to tclephone centers is performed through the
X.25 WAN. The data received at cach
center are loaded in the local database. The
bill data arc used by the cash registers for
the collection of bills.

telephone center

Note*: Bitl-colleciion subsystem (telephone-center system) has bill printing
funciion, therefore bills for telephone cenlers in which systems arc not
installed are printed by billing center system.

10-101 .



) Mmlagcmcnl Information System (MIS)

MiS gathers customer information and bilting information form telephone-center system and
billing-center system and accumulates them as its database, so that directors can search necessary
information by client terminals. These Kinds of information include managerial information, for
cxaniplc:

*  Number of subscribers of cach lcléphciné center _

+  Condition as to telephone utilization (amount of calls, amouint of long distance call, etc.)
»  Amount of bil Is and amount collccted

*  Condition of waiting lists

Directors can get latest data analyzed by a time serics, by province or other means fapidiy and they
make use of them to make managerial decision.

Table 10.6.2-6 Servicc-Ordcr-Sysleni Functions

System - Function - Explanation
Management| Information Gather customer information and billing
|information | 8athering information from telephone-cener systems and
system billing-center systems
(MIS) =

Databasc update | Converling gathered information info
’ appropriale data format as management

information and accumutate as database

Searching required infi ormation and analyzing |

Managemeat

supporting it by soiting, calculation, comparison and so
on

Reporting Preparing requested reports regarding

management information and printing them

10- 102




10.6.3 Other Equipment
(1) Other télephone-ccmcr equipment

Generally speaking, we have to consider an air-conditioner, access-control equipment when
developing a computer system, and footprint requirement for computer installation.

* The computer installed in a telephone center is not a specific computer, and thus does not require
an air conditioner.

Access control

« Access control should be applied by a password system in both tecminals and a server.
Foolprint :

+ The computer installed in a telephone center is not so large, so we can set it on an ordinary desk.
Accordingly, it is nol necessary to prepare a large space.
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(2) Other Bilting-center equipmeint - L1
Here also air-condilioner, access control, and footprint requirements arc taken into consideration.

Air conditioner

+ We utilize a relatively large computer that requices steict conditions in the Billting Center.
Accordingly, we muist prepare an air conditioner for the equipment room.

Access control

» Because a billing-center requires high securily, entry/exit control by an 1D-card system should bé

applied.

Foolprint

» For bill_ing center in Damascus, the new systein requires 2 servers, 12 terminals, 2 line printers,
and peripherat equipment. This configuration is similar to the existing configuration and the
| Quantity of terminals is greatly reduced. Considering that the physical scale of hardware is
bccomiﬁg smaller, the present equipment-room space is adequate for the new system.
~ « For each of other billing centers, footprint for the equipment above-mentioned will be needed.

- {3) Other I\;H_S ¢quipnient .

- The sane requireinent of three types of equipment arc examined with telephone-center and billing-
" center systein as follow. o

 Alr conditioner o ..
. :A:n air-conditioner is not licécha:y for the MIS server because it is not so large. ' '§

» MIS requiréfs high security because it has a great deal of important information related 1o STE
management, therefore entey/exit control by an 3-card system should be applied.

g - Foolprint

+ For footprint for the serves, a relatively large desk space is cnough and it is necded in the
headquarters of STE.
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10.7 FFunctions and Process by Compulerization

Woe describe here detailed functions owned by telephone-center system, billing-ceater system and

management information system and process-flow realized by the computesization.
10.7.1 Service Order Subsystem

Service order subsyslem consists of following three parts:
- Application registration
- Installation processing
- Subscriber information management

(1) Application registration

This part of the subsystem performs the required processing concerning the application for the
teJephone services. The main function associated to this part are:

- Entering new application forms and recording the database.
- Issuing automatically a notice for technical feasibility study by request form the contracling
scction.
- Issuing automatically an installation form for installation.
- Keeping a record of the feasibility and installation rotice in the database.
- Updating the data concerning the application forms whenever changcd
- Entering payment information for telephone application.
- Issuing a receipl for telephone application.
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g (2) Instaltation processing

This second pa'rl_ of the subsystem assumes the required proccssiﬁg for the connection of a new
lines. The main functions are:
- Issuing the order of exccution form for installation.
- Printing cventually a notice of installation [o be sent to the applicant indicating the date of
installation.
- - Construction scclion
: - Exchange section
- -Tesling seclion
- Sending executive form for billing center.

- pa| Construct

é‘% section
Order of . :
installation It | Exchange
section
Testing
~—# 1 section
Send of _
exccutive form <
' | Subscribers
- | Databasc
Billing center Central Conlacting

Figure 10.7.1-2 Process-flow of Inslallation Part in Sesvice-order Shbsystcm
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(3) Subscriber information management

This part is the management of the subscribers information, including the type and details of
services associated with their subscription, the status of their acconnts and the static related to
them. The main operations are the followings:

1-Update of database
- Changing the subscription number, the type of tone and so on
- Changing the type of service, type of subscription
- Adding new type of cquip;ﬁenl Of Services
- Preventing automatic national and international dialing
- Cutting and resuming the conneclion

2-Reporting _
-Staiistical reporls concerning subscribers' information organized according to different

criteria; type of scrvices, type of cquipment, average counter réadings, automalic dialing,

ete...
- Providing statistical reports and listings on requests such as:
- number of application per month
- number on application per type of service
- number of application per arca
- ete... o
- Printing the ngﬁg according to the request priority and type of service.
- Pfoviding statistical reports on the tines installed such as:
- number of lines installcd per day, per mon_lh'and year, per lype,
oele... '
" 3.Inquiry _
- Answerin g inquirics concerning subscriplion requests according to different criteria such as:
-« the name of theapplication
- the date of application
- type of requested services
-ele...
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10.7.2 Subscriber Line Management Subsystem

The purpose of this subsystem is 1o provide a compulerized information system which groups all -
the information concerning the clements of the telephone network starting {rom the components of
the exchangges, the distribution stands, the primary cables, the di stribution cabinets, the sccondary
cables and ending by the distribution boxes, the acrial network and the telephone terminal set. The
main operation provided the subsystem are;

1-Update of database .
- Entry and update of distribution stands data
- Entry and updatc of primary nclwork cabtes data
- Entry and update of distribution cabincis data
- Entry and update of the secondary network cables data
- Entry and update of distribution boxes data
- Entry and updatc of acrial lines data

2-Retricval
- Consulting the database (o find out the nearest distribution box toa given address
- Consulting the database to determine the most appropriate subscriber's number

- Consulting the databasc to determine the most appropriate verlicat and horizontal stand's lines

" 3-Listing
- List of assigned fines
- List of defective lines
- List of unassigned lines
- List of primary cablcs, sccond;'uy cables
. List of the status of cabinets
- ¢lc...

"The line structure which is managed by the subscriber line managcmc'm subsystem is indicated
below.
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Exchange Main cable

© Figure 10.7.2-1 Line Structure Managed by the Subscriber Line Management Subsystem
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10.7.3 Bill Coltection Subsystem

This subsystem is consists of telephone center part and billing center part.
The bills collection subsystem in tetephone center part provides the necessary funclions for

collecting the bills. These functions arc desceribed below.

- Retrieving and displaying the bills due relative to a specific number
- Collecting the bilt and recording the paid aniounts in the databasc

- Stamping automatically the bill
- Printing the daily journal _
- Issuing a list of uncoltected bills at the end of the cyele
The data related to collected and uncollected bills are (ransferred back to the billing-center computer

through the X.25 WAN and processed later on.

=% I Bill payment

Subscriber

X 25WAN

==

Figure 10.7.3-1 Process-flow of Bill Collection Subsystem (Telephone Center Part)
Function of bill coltection subsystem in billing ceniter part is as follows.

(1) Issuc of tables of debtors
After collecting the bills, collection data at cach center is transferred back to the central

computer through the X.25 WAN. Bilis collection data is processed and subscriber accounts
* are updated accordingly. Tables of debtors are then issued and sent to the accounts department,
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(2) The subscriber accounts _
A new subscriber account is ercaled for each new subscription. Bills, payments, objections
and setilements arc recorded in this account, The data is kept on-line for a pre-defined a period
of time. Then transferred to magnetic tapes and archived. However, debits and unpaid

amounis remain on-tine.

(3) Waming statenments
‘The accounting software allows to issue automatically a warning statement for subscribers
included in the debtor list. This statement is sent to subscribers before suspending the line.

(4) Lines suspension and re-connection
A list of the lines to be temporally due to unpaid bills is printed upon requests of the
accounting department. This list is periodically revised and compared to incoming data
concerning bill collection. Upon request, a list of lines to be re-connected is printcd.

From Telephone Centers

Cormrections Other
& Sctllement Coupon

Central Collection
- Database : _
Updating Subscribers
Accounls

Subseriber
Accounts

Figure 10.7.3-2 Process-flow of Bill Collection Subsys{em (Bi!ling Cehlgr Part)
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10.7.4 Bill Calculation and Issuing Subsystem

The subsystem provides the necessary operation for processing the information related to billing
calculation and issuing. Main functions of this subsystem is as follows.

(1) Dataentry
The information concerning subscribers' calls is received from the different centers. This
information comes under severat forms namely:

- Exchange directly

- - Paper coupons

- Counters photograph (local cails)

- Magnetic tapes

- Memos of exccution (changing the number, teansfer of line, etc.)

The data received from the different sources is unifted in one format and stored in disk hles. The
billing software will use these files instead of the inagnetic tapes.

(2) Dala validation
‘The billing process begins with several slages of checking and processing according to the
followings: '

e Checking data enlry from paper coupons several types of errors are identified depending on the
field entercd incorrectly. o
- Date o
- The caller's number
" Code of the called country.
- Called number |
- Intemational
- Checking the validity of the type of call
- Compatibility between the starling tinie and the ending lime of the call
- Checking the validity of the tariff code

« Checking data entry from counters readings (copies, phone): checking the compatibility belween
entered telephone numbess. ' '
Entry error are also checked. If the difference between the new counter reading"an'd the previous
reading and previous reading is greater than subscriber’s average rate, counter's reading is re-
cntered.
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As a result {o these two crror checking steps, an crror list is issued. The listed crross are corrected
~ and the new values are entered again into the comptitcn Chccking procedure is repeated until the
crror list become null. _ .
IFor the errors which can not be centrally corrected, such as un-cxisting numbers, the data is
returned back to the concerned center. (Calcutating of bills)
Based on the entered counters, bills details are computed according to the set of rules specifics by
the exploitation directory and included in the tariffs database. This dircctory includes the tariffs for’
“cach kind of communication services. Local and othér types of ‘taxes are also included
automaltically. Some of the bills can be transferred automatically on other bitls if requested by thic
subscriber (grouping bills in one bill). The bills inforimation is stored in the data base ready for
formalting and printing.

(3) Formatiing and printing of bills

‘When the computation is complete, bills information are extracted and formatted properly, the then
.primcd for each center separately. The bill includes two coupons. One of them is given (o the.
subscribir and the other one is retumed back to the billing center after collecting the bills.

{4) Inteifacing with the general accounting

" The billing subsystem has a direct interface with the general accounting. The bilting results will be
reflected automaticaliy in the accounts. Subscriber accounts are updated automatically as a result of
billing.

(5) Transfer of bills data o telephonc cenlers

The transfer of bills' data io :thc different telephone centers is performed through the X.25 WAN.

* The data received at cach center is loaded in the local database. The bills' data are used by the cash
“registers for the collection of bills.
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Figure 10.7.4-1 Process-flow of Bill Calculation and Issuing Subsystem

10-115



© 10.7.5 Management Information System (MiS)

(1) Updating Management Information DB

Information concerning management infe ormation such as application, customers, subscribers,
billing is send to Management Information System in headquarters via X.25 from billing centers
and telephone centers once amonth. After received, itis converted and Management Information
Database is updated by it '

{2) Processing

Some periodical regular information seports are printed automatically, if users sequire.
However, users can get any kind of management information report at any time on their request.
- Uscrs seleet one or more kinds of information they would like to know.
- Users inpul some parameters for example, period, area, telephone-centers, amount of payment to
retrieve records from database.
- Users instruct the computer how to calculate, process or analyze the data,
- Users get the result on the screen. If they would like to get another, they can continue to mslrucl
it what they require.

Examples of processed information arc follows:

» © Ranking telephone center by the number of new subscriber
+  Ranking telcphone centers by the rate of collecting bills

* Rateof collecting bills for some arca

+ ° Comparison sales of this month with that of last month

They ¢an gain variable and the latest information and it supports them to make decision concerning
management,

(3) Fofmalling and Printing

{{they nccd,' they inpﬁl parameters about formatling and printing, and they get print-out.
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Figure 10.7.5-1 Process-{tow of Management Information System
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1.8 Implementation Plan
10.8.1 Plan for System Iimplementation

(1) The plan until 1995

~ As mentionied before, under the circumstance before implementing the computerized system by
Bull in 1995, the computerization of service orders, subscribers-line managcmcuii, and billing are
urgent matters and should be implemented as soon as possible.

After the Bull system has begun operations in 1995, if it is successful enough, STE can
temporarily cope with the overftow of billing up to the time, and the increase in new subscribers in
14 telephone centers iin Damascus City.

{2) The plan during the Eighth Five-Year Plan (1996-2000)

Considering the expected number of subscribers, inasmuch as the Bull billing-center system in
‘Damascus will have insufficient performiance for all of Syria in 1996, another new billing system
should be implemented for one of the distributed areas in the country within 1996. This is the most
urgent implementation on and after 1996, For the location of another billing center, Aleppo is
appropriate because it is the second biggest cily and the main city in the northern districts.

After lmplcmemanon of Aleppo bilting center, billing processmg is done by two bilting center
according (o pmv: nces as follows.

“Table 10.8.1-1 Billing Centers and Divided Area for Each Center (1996.2000)

“Billing center ' ‘Province -

Damascus Pamascus (City), Damascas (Rural), Qucnnctrh,

Darra, Sweda

Aleppo | Aleppo, Homs, Hama, ldleb, Der Alzor, Alhasala,
Rakkah, Lattakia, Tartous

~In this case, as subscribers of Aleppo center are rapidly increasing and will reach to more than
1,000,000 subscribers in the year of 2000, capacity of storage will run short. Before 2000, hard
disk of 4 GB or so should be added.
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-Moreover, the tetephone-center system should be implemented in other telephone centers than 14

centers in Pamascus within a few years to cope with increasing new subscribers. 1t is necessary to
start to prc'parc for the order for implementation. Considering the necessary term needed for
preparation, it is expected that in 1997 STE can begin implementation by some vendor.

Most of the implementation shovld be done in 1997 ideally. It will be difficult, however, to install
the system in all target telephone centers (35) al once because it would need a great amount of
cquipment and many enginecss or ollhci‘rpersonnel. Practically, the installation of systems would
be done divided into several projects and in succession considering the number of subscribers, the
network expansion investinent, efficiency of installation, and so foith.

Here we propose that the installation for tefephone centers in Damascus Rural, Quennetra, Darea,
Sweda and Aleppo should be done in 1997, and that in ldleb, Tartous, Latlakia, Homs, Hama,

 Alhasaka, Der Alzor and Rakka in $998.

As regards the management information system (MIS), because it is relatively smali-scale and its
application is not so compticated, it shouvld be implemented in 1997, '

(3) The plan during the 9th Five Year Plan (2001-2005)
The capacity and pérfommncc of the billing system in Aleppo is expected to become insufficient

after 2000. In addition, it should be better that the risk of system shutdown and charge for billing
process of computer and manpower are distributed more than 2 centers, Damascus ahd_ Aleppo.

- Therefore, during the 9th Five Year Plan, billing centers should be increased and finally ST[‘ will

have 3 more billing centers, and billing’ pmcess of STE is distributed into 5 by arcas; North,

‘Coast, Middle, East, and South.

Table 10.8;!~2 Billing Ccn(é.rs and Divided Area for Each Center (2001;2005)

Billing center Province

_South {(Damascus) Damascus (City), Damascus (Rural), Quennetra, Darra, Sweda

Nosth {Aleppo) Aleppo, ldleb

Middle Homs, Hama

Coast Laitakia, T'utous R
Hast | Der Alzor Alhasaka, qukkah
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{4) The plan for during the 10th Five Year Plan (2005-2010)

By the year of 2005, a series of initial implementation of computer system will be completed and
service operation in STE will be greatly improved. Considering the life-cycle of computerized
systein, however, the systems implemented before 2000 would be necessary to be replaced.

i would be difficult to replace all the system at once because it woutd nced much manpower and
equipmient, so telephone-center systems and billing center systems should be replaced separately.
* Since the transaction witl be stitl increasing in bilting centers, its priorit)? of replacement is higheér
than that of tefephone-center systems. Telephone-cénter systems should be replaced after that and
‘the management information system should be also replaced in the same way.

Concrete plan for initial implementation and replacement is shown in Table 10.6-3, 10.6-4,

"able 10.8.1-3 Plan for Initial Implemeiitation and Replacement

S:}slem Center Year of initial Year of
implementation | Replacement
Telephone-center Danmscus(Cily). | 1995+ | 1997 |
}system Damascus(Rural), Aleppo, 1997 ) 1997
Darra, Sweda, Quennclra o _
Homs, Hama, ,ldle'b, Latakkia] = 1998 1998
Tartouns, Alhasaka, Per alzor,
: Rakka . g
Billing-center | Damascus (South) 1995¢ | 2006
system Aieppo {Norih) 1996 2006
Middle 2001 :
Coast 2003 -
_ East o 2005 -
Management | Headquatters in Damascus | 1997 2007
Information system

Note *: Implemented by Bull before the Eighth Five-Year Plan

10 - 120

§_



foe

Table 10.8.1-4 Telephone-center System Target and Implementalion Plan

The Master Plan (1996-2010)
plan
uniil
1995
Province Telepho|Main  |Comput| 1997 | 1998 |2007 |2008
ne telepho fen- - (replace|(replace
centers Inc zation - meal)§- ment))
cenlers {by Bull
DAMASCUS (City] 14:| 14 4 { o 0§ i4 0
Arca) '
DAMASCUS (Rural] 25 23 0 8 0 8 0
Arca) '_ .
Aleppo 6 | 15| o] 72 | o | 7 [ o]
HOMS a1 | 15| o o | 3 o | 3
HAMA 56 7 0 0. | 3 0 3
LATTAKIA 351 9 o | .o 4 0 4
DARAA. 38 | 11 0 t | o | 0
[swriDA 24 | 4 | o 1 Q- 1 F 0
TARTOUS 1 30 | s 0 o |l 31 o] 3
IDLEB si | 2] o] o 1l oo o1
Der Alzor 40 | 3 0 0 | o} 1
ALHASAKA 29 0 0 2 0 2
QUENNETRA 9 i 0 0 0 K 0
[RAKKAH 241 31 ol o | 1t |o | 1
TOTAL 491 | 129 14 17 18 3] I8

- 10- 123



Supplement

It is ordinarily appropriate to make a plan for about five years for computciized system. The

reasons for this:

+ A management objective of plan is made for about five years, on which a compulerization plan is
based. Morcover, it is possible that the management, organization, financial situation, ¢tc. could
change considerably.

» Computer tcchno[ogy or trends cannot be predicted. The sitvation after five or more years will
have changed dramatically.

» It is expected that circumstances in Syria, including the social infrastructiice or cconomy, will
have progressed remarkably by the beginning of 2000. Any compulerized system and
computerization plan will have to be appropriate for future sociely.

- Therefore, this study’s computerization plan for STE has been prepared chiefly looking forward to
2000. After that, examples of anticipated computerization arc as foliow.

» Computerization accompanying organizational reform, such as unification or closin g of telephone
centers, functional centralization such as centralization of maintenance and sales

» Compulerization for new services accompanying social-infrastructural development

: - Paying bills via a bank
. - Service orders by telephone
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10.8.2 Staffing Plan

To operate the implemented system more effectively, professional staffl is needed for the
computers in telephone centers and billing centers, except for personnel who have already
accumulated managerial experience in telephone or billing centers. Needed for the computesized
system ar¢ opcrators, maintenance persennel, and system engineers. The roles of each and
necessary nuinber for éach system are listed below.

Table 10.8.2-1 Roles of Required Personnel and Necessary Number

Neéded Location Role Necessary Number of staff
| _personnel members
Maintenance | Telephone Maintenance of One memiber for each four
person ceiter lelephone-center system lélephonc-ccnlcr system
Opcrator Billing ceater | Operating and man'tig'in g | Three members for a billing-center

billing-center system

System Billing ceater | Developing the Two members for a billing-center
engincer application program
Hcadquaners' Maintenance of MIS | One member for the headquarters
Developing the |

application program

~ According {6 the implementation plan mentioned above, the numnber of computer systems is
increasing as follows. ' : '

~ Table 10.8.2-2 Number of Implemented Systems

Needed personnel Nuinber of system centers
- Yeu] 19962000 | 20012005 | 20062010
Telephone-center system’ . 35 3:5 49
lfilling-cenler system 1 4 5
Management information systein i i 1
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Consequently, the neeessary number of stafl members per year is indicated as follows.

Table 10.8.2-3 Number of Stalf Members for the Computer System

Needed personnel | Numbcr of staff members
Year 2000 2005 2010
Maintenance person 9 ) it —
Operator 3 12 15
System engincer (for billing center) 2 8 10
System engincer (for MIS) I 1 ! .
Total 15 30 39
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CHAPTER 11 COST ESTIMATION

11.1 Transmission

11.1.1 Methods of Cost Estimation

The following thrce methods gre applicd to cach of the projects listed in section 7.1.6.
(N S.DH syslems

I is relatively difficult to accurately estimate costs of SDH systems, becanse they are new, and
cxtensive field data on cost factors are not available. Therefore, this study has applfcd the
microscopic micthod. First, network co'nfiguralions arc roughly designed. Sccond, necessary
cquipment vnits are sefected. Then costs of the units are totaled. Pleasc nolice that there may be
somc errors in this method, because costs of equipment units obtained from manufaclures are not
the ones which are offered during tender and may be expensive.  On the other hand, the
roughness of the designs leave out some necessary cquipment units, thus balancing the eslimation.
Overhead costs are iteglected, because they are masked by the crrors. In spite of the disadvantages
mentioned above, it can be said that the method applicd here is the best at this moment.

(2) 34Mbit/s Microwave System

Cost per (141) system is calculated based on the cost data provided by the SO/A project. First, the

total cost of subsystems 1 to 7, including cost of multiplexers, is caleutated, then divided by the '

total number of 34Mbit/s multiplexers used in the subsystems. This rcsult isa ﬁgurc' for one side

‘of a 34Mbit/s microwave (1+1) syélcm, so it is doubled and a 4.5% instailation cost is added. i

The final figure is 365,2113$ per (141) system.
(3) Cable Burying and Laying Cost

These costs are dircctly dependent on Labor costs in Syria, so cost data obtained from the STE has
veen applied. The costs are listed below,

(@  Burying cost (digging, laying, recovery, othees) without optical fiber cable cost:
160,000 SP/ km

(b)  PVCductlaying cost including cosls of PVC duct materials and manholes (8 ducts)
without fiber-optic cable cost:
1,200,000 SP/ km
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(¢)  Cablelaying costin PVC duct:
15,000 SP/ kin -

()  Cost for PVC ducts
130 SP/ n

For long distance sections, 10% of the section lengths are assumed (o be in PYC ducts and the
other 90% to be directly buried. In Junction Networks, all new cables arc assumied (0 be in PYVC
ducts. The Syrian Pound (SP) to US dollar exchange rate is bascd on 42 pounds to the dolar.

11.1.2 ‘Overview of Five Year Plan

The cost estimation incthods explained in section 11.1.1 are applied to each of the projects listed in

section 7.1.6. ‘The final estimates are listed in the table below.

Table 11.1.2-1 Transmission Costs for 5-Year Pluis

(US$)
| 2000 2005 2010
ong Dislance Nelworks 21,700,600

unction Networks 6,000,000 5,100,000 5,600,000
- I]_on'g Distance Local Sections 1,100,000 3,100,000 3,400,000
~ fLocal Sections 2,600,000 4,400,000 2,200,000

Sections on Manual Switches 8,800,000 3,800,000 | :
FOTAL ' 40,200,000 21,400,000 11,200,000




%ET 11.2  Switching and Intelligent Network
.21 Cost Structure .i:n Syria
In the switching sector, the following cost components are to be considered
. Cost {0 be borne in foreign currency {US $)

. Equipment cost,
- Installation supervision cost

Cost to be born in tocal currency (Syrian Pounds)

sl
e

= - Planning cost,

- General overhead cost (specification, contract negotiation, commissioning),
- Installation cost,
- Cost for buildings and land.

Due 10 the fact that the installation is fully being performed by local staff, all feasible possibilitics
10 increase the tocally added value portion scem o be exhausted.

Local assembly of switching system components (e.g. subscriber line cards) appears not feasible,
 since in accordance wilh our experience, a minimum of 150,000 - 180,600 cards per year are to be
produced contmuously in'the long term, to keep a local factory [)I’Oﬁt"tblc As to be secn from the
avervicw in section 7.2, in the year 2000, the amount of linc units to be [)I’OCU!‘Ld is estimated to
ﬁ drop significantly below this threshold and is predicted to remain there for a rather long time.

Furthermore, the increase in the tocally added value due to assembly is estimated at a maximum of
20% of the present foreign currency portion, since the basic components (integrated circuils,
capacitors, resistors, t¢.) have still to be imported.

Note: A similar expéricnce has already be made with the local assembly-for the system B10.
11.2.2 System Cost Estimation

“The contract 40 A was the last representative contract, which can be used to analyze the preseat

¢ost for switching cquipmcnl in Syria, The newest contract on 125,000 line units comprises
A almost only remote units, which make usc of alrcady existing host switches, and is therefore not’
l : representative for overall costs in switching. |
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Subsequently, estimated costs are given per line (unit) for the different types of exchanges. In the
forcign cost portion are included: {M)DFE, power supply, balteries, diescl, air-conditioning, raised
floor and installation supervision. The local currency portion contains: planning, project
overhead, installation, testing, buildings and land.

The local currency portion is expressed in US $ based on an exchange rate of 42 Syrian Pounds
per US S

Remote Units and Expansion of Existing Locat Exchanges inside the Final Capacity

US $ Syrian Pounds
Foreign currency portion 130 -
Local currency poition 40 1,680
Total per RU/LEline unit | 170 | -

New Local Exchanges and Expansion Beyond the Present Fina! Capacity

US'$ | Syrian Pounds
“| Foreign currency portion 177 -
_L;Q‘c;al currency postion 43 _ 1,810
' Votal per LE ling unit : - 220 ‘ -

 Long Distance (STD) l'*lxchahgcs'

US S Syrian Pounds
Toreign currency portion 178 -
| Local currency pottion -~ 37 1,560 .
Total per STD line - _ 215 -

International Exchanges (IGE)

Us § - Syrian Pounds
Foreign curgency portion 355 -
Local currency portion 75 | 3,150
Total per IGE fine 430 -
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Intelligent Network Infrastructure

US §

Service Control Point (SCP) Hardware 1,000,000

Service Control Point (SCP) Platform Software (Capability Set 1) 4,500,000 i
Service Management System (SMS) Hardware . 1,000,000
Service Managcmem System (SMS) Software (Capability Set 1) 4,500,000

Service Creation Enviranment (SCE) . 1,000,000
Up-grade Hardware (9th Five Year Plan) | 1,000,000
Up-grade to Capability Set 2 (9th Five Year Plan) 2,000,000 |
Total Intelligent Network Infeasteucture 15,000,000

Note: The costs for the funciions in the local exchanges, ie. the Sérvicé Swilc_hing Point (SSP)
function and the $S7 Intelligent Neiwork Application Part (INAP), are assumed to be inciuded in
the line unit cost quoted above '

11.2.3 Cost Trend Estimation

Since the start of market availabifity, the prices for digital switching equipment showed a very
strong downward trend (80% price reduction in the fast ten years). In gcne.ml it is assued, that
in the future also a downward trend will exist. However, this i;chd will be much less strong than
in the past.- A price de!crease 1s estimated at 1 - 2% per year. |

For the local currency portion, an upward trend is estimated at approximate 6 - 8% per year duc to
increasing wages and inflation. : '

© As a summary result we predict constant prices for switching equipment in the foresceable future

in conjunction with an increasing functionality (new subscriber features, Service Switching Point
functionality, SS7 INAP, TMN (Q) interfaces, management intelligence, etc.)

11.2.4 "Unit Cost Estimation
1f a telecommunications network is expanded continuously in a balanced way, i.¢. all components - -
are provided in accordance with the demand and no over-provision is made in particular network

paits (e.g. IGE or STD exchanges), simplified cost estimation is possible, based on unit cost.

Unit cost are obtained by calculating all system cost in portions into the basic unit, whichis in the

 context of switching the subscriber line unit in the local exchange.

1-s.



“or Syria the following unil cost per subscriber tine unit (switching cost only) is cstimated:

Us$

Local Switching 177
1.ong Distance Switching Portion 20 3
International Switching Portion 13
lntclhgenl {\ctwork Infrastructure Portion 10
Planning, Pro;ccl ovethead, Instaltation, Tesling, elc. (local pomon) 60
Buildings (portion utilized for switching) 15
UNIT COST per Subscaber Line Unil 295

11.2.5 Five Year Plan Overview

In the following Table the investment cost for switching equipment are estimated based on the
figure efaborated in the Facilitics Plan (section 7.2) and on the cost estimations above. -

Far the calculation, system cost have been used in accordance with section 11.2.2 since due (o the

relatively Iargc portions for older system replacement unit cost are not applicable, For the regular_

network expansion 50% as remote units and expansion in existing local exchanges inside the

present final capacity, and 50% in niew local exchanges and expansion beyond the present final |

capacily have been assumed.

(US$)

_ 2000 2005 2010

Regular Local Exchangd Expansion §11,996,105 30,36 B.500 28,587,000

Replacement of EMD 48,620,000 . -

[ Replaceiment of EICA/E10B - 12,760,000 :

Replacement of NEAX61 - 122,000,000 -

» Replacement of Manual Exchanges 13,200,000 13,200,000 -

- |Intelligent Network Infrastructure 12,000,000 3,000,000 -
- | Long Distance Exchange Expansion 1,827,500] - 328,950 683.700]

[International Excmnge Expansion C. - -

TOTAL SWITCHING INVESTMENT 187,643,605 82,157,450 29,270,700,
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11.3  Subscriber Network
11.3.1 Uit Cost

In this section, cost estimates are given for the particular network components described in seclion
9.4 as a basis for the linancial ¢valuations.

Wherever possible, the cost estinmales are based on information gained within the scope of this

study from Syria. In thosc cases where such information is lacking, world market prices are used.
Based on information obtained froni- STE counterpaits, the average costs for the physical
subscriber network are estimated as US$ 450 pei Switching Line Unit (SLLU). The breakdown is

as follows:

Unit cost per Primary Cable Pair - : 133.4.US$ (133'.4 x 1.35 = 180 US$ per SLU)
Unit cost per Secondary Cable Pair : 153.8 US$ (153.8 x 1.35 x 1.3 = 270 US$ per SLU)

Note: This amount is applicd independently of the chosen subscriber network techriology.

As a reference, the average costs for wireless local loop are estimated as US$ 1,100 per subscriber
access based on the world market price.

11.3.2 Five-Year Plans

As a final result, the necessary investment for the subscriber network for the patticular five-ycar -

plans are shown in the following table.

- (US$)
Year 2000 2005 2010 -
Primary Pairs 142,328,462 30,006,996 32,389,520
Secondary Pairs 213,151,420 44,951,126 48,557,736
Total 355,479,882 74,958,122 80,947,256
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11.4 Mobile Services : P
11.4.1% Unit Cost of GSM

Bascd on currenf world market prices for the GSM system, the cost for a complete GSM network
infrastructure, expressed as a cost per mobile telephone, is estimated at USS 1,000.

It is cxpected that STE can achicve a minimum 20% saving due to the availability of the existing
fixed network infrastructure; therefore the actual cost, expressed as the cost per Mobite Telephone,
is estimated at US$ 800. Based on this "per mobite telephone” estimate, the cost of meeling the
projected demand in the year 2005 of approximately 150,000 Mobile Telephones is estimated at
justover US$113 Million.

For the particular components of the GSM system, the following unit prices are regarded as valid: §
RelNo. |Components ' _ Price in US‘;
1 Base Transceiver Station{B TS} - 200,000
2 BTS HExpansion 260,000
3 |Number of BTS Sites 0
* 4 :|Rasec Station ControllesBSC) 400000
5 Mobile Switching Center(MSC) ' 3,50{],000
6 MSC Expansion : 1,000,000
7 |ovemmMe 1,000,000
8 Billing Systcm 4 1,000,000
9 Microwave(BTS-BSC) _ N 30,_060 o
10 {2Mbits'sec(BSC-MSC) 50,000 - g
it 2Mbits/scc(MSC-MSC) o
i2 2Mbits/sec(MSC-PSTN) . 0
13 BTS Site Infrastructure 50,000
14 |BSCSite Infrastructure 100,000
15 MSC Site Inf; rasﬁuclurc 350,000
11.4.2 GSM Five-Ycear Plans

Bascd on 1995 unit prices for GSM and the long-term GSM facility plan developed in Chapter 7,
Scection 7.4.4, a cost estimate of the total GSM infrastructure for cach of the fulure five-year plans
is provided in Table 11.4.2-1.
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Tablé [1.4.2-1 Cost Estimates for Syrian GSM Infrastructure

GSM Infrastructure to be
Ref . No, prbvidcdinlhé five year Investments (USS) by Year;
periods:
Components 2000 2005 2010 |
1 Dasc Transceiver Station(BTS) ' 18400000 17.400,000 (
2 BTS Expansion 0 14,040,000 9,100,000
3 |Nomberof BTS Sites 0 0 4
4 Base Station Céhudier(BSC) 4000000 4,000,000 (
5 Mobile Switching Center(MSC) 3.500,000 3,500,000 a
6 |MSCIpansion 0 1,000,000 200000
7 {OMC/NMC © 1,000,000 0 o
8 |Bitling System 1,000,000 0 0
9 Microwave(BTS-BSC) 7,360,000 6,960,000 0
10 |2Mbitssec(BSC-MSC) 2200000 2450000 1,050,00¢
11 [2Mbits/sce(MSC-MSC) 0 0 (
12 |2Mbits’sec(MSC-PSTN) 0 0 ¢
13 |BTSSite Infrastructure 4,600,000 4,350,000 €
14 | BSC Site Infrastructure 500,000 500,000 d
is  MSC Site Infrastructuse 350,000 350,000 0
17 ° IDesign - & installation 4291000 5455000 i,é:s,o@a
Cost . ‘ : ' :
18 [Misccliancous SetUpCost 6,000,000 0 d
' o 0 Q
20 |Total Cost 53,201,000 60,005000 13,365,000
The following notes are provided to explain Table 11.4.2-1:
General Note 1: "The information conlained within this léblo has been calculated based on a

demand forecast for more lhan 210,000 mobile subscnbers by the year 2010, The catculations
ha\e been made without thc benefit of a ficld survey and should therefote be understood as
indicative of the scale of the infrastructure required. This table should not be used as the basis of a
procurement specification.  Detailed ficld surveys will be required as pa_rlzof any nelwork
ProcurcInent process. |
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General Note 2: ‘The amouats shown in the columns are the cumulative totals for each S year

period: i.c. cach column shows the total invesiment on infrastructure for the 5 year period up to the

year indicated.

Note (Ref. No. 3):  The number of BTS sites is estimated based on the assumption that there
will be one BTS per site. Cost for sites are shown under item Ref. No. 13.

Note {Ref. No. 8):  [tis reccommended that the Mobile Telephone Scrvice should have a scparate
billing system from that of ihe fi ixed network, in line with the recommendation that the Mobile
Telephone Service be mahagcd witha "fi unctionally separate managenient structure”. In addition,
there are known probléms with the billing system for the fixed network that STE is in the process
of sorting out. This is riot the time to add an additional burden on the cxisting billing system.

Note (Refl. Nos. 10,11,12): It is assumed that BSC and MSC sites may be selected in order to
optimize the use of the existing/planned transmission network facilitics of STE’s PSTN and
~therefore to minimize cost. An average figure of US$ 50,000 is used as an cstimate of the cost -pcr
2 Mbit/sce capacity between the BSC and the MSC. 1t is assumed that the MSC-MSC and MSC-
PSTN transmission cos! will be negli gible, bearing in mind that the locations of the MSCs can be
fi ully optimiZed with the design of the national transmission network.

Note (Ref. Nos. 13,14): It is assmned that STE's existing site infrastructure (buildings,
towers, power, ctc.) may be used 1o a significant extent, particularly in the slart-up phase of the
projccl, So that nclwork construction time is minimized and cost savings can be achieved.

o Notc (Rc{ No. 20) As rccommcndcd in Chapicr 3, Section 3. 4 1, cxpcnd:(urc should be
: forcsecn in the [irst phasc of the project for procutement of the services of an experienced exlemal
~ company (o support the local management in the procurement and operation of the GSM network
~ for a period of two years or longer, if necessary. Item 20 (total of 17 & 18) includes an cstimate
for lhis'cﬁpcndi!urc.

11.4.3 'Unit Cost of Paging Services

‘ Based on cusrent world market prices for the Paging Services system, the cost for a complele
Paging Services infrastruclure, expressed as a cost per pager, is estimated at US$ 300.

Itis expected that STE can achieve a minimum of 20% saving duc to the avmlabihly of the existing

fixed network infrastructure; therefore the actual cost, expressed as the cost per pager, is csumatcd N
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at US $240. Based on this “per pager” estimate, the cost of meeting the projected demand in the

yeat 2010 of approximately 100,000 pagers, is eslimated at US$ 24 Million.

For the particular components of the Paging Services system, the following unit prices arc

considered valid:

Ref.No. ]Componenis ~ Price in US$
1 - | Base Station “~'J§S);@_.O‘_Q
2 Base Station Lispansion 40,000
3 Number of B.S Sites 0
4 Pa ging Processor 2,000,000
5 Paging Processor Expansion 100,000
6 OMCINMC 1,000,000}
7 Billing S_ystem 1,600,000
8 Transmission ]ines (13.8-Paging Processor) | {
9 2Mbits (PSTN-Paging Processor) o
10 BS Site Infrastructure 50,000
11 Paging Processor Site Infrastructure 350,000

11.44 Paging Services Five-Year Plans

Based on 1995 unit prices for Paging Services and the long-term Paging Services facility plan
~ developed in Chapter 7 Section 7.4.5, a cost estimate of the total Paging Services infrasiructure for
- cach of the future five-year plans is provided in Table 11.4.4-1.
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Table 11.4.4-1 Cost Estimates for Syrian 'Paging Services Infrastructure

Paging Services Infrastnicture to be
RefNo.  |providedinthe five year Investments(US$)by Year:
periods,
Components 2000 2005 2010
1 [BaseStation 13,200,000 * 8,580.000 0
2 Baéc Stalion Expansion 0 440,000 440,000
3 Number of B.S Sites . 0 0 0
4 Paging Processor 2,000,000 0 it
5 Pagirig Processor l'itpansion 0 100,600 ° 100,000
G OMCINMC 1,000,000 0 O
7 |Bitting System 1,000,000 0 0
B Transmission Lines {B.S-Paging Processor) 0 a: 0
9 2Mbit's (PSTN-Paging Processor) 0 0 0
10 |Bssiemiastmctre 1,000,000 1,750,000 C
11 Paging [‘rocessor: Site Infrastructure 350,000 Q 0
13 |Design & Installation Cost 1,055,000 1,087,000 53,000
i35 Total Cost 11,605,000 1 1.957,600 594,000

" The following notes are prdvidcd to explain Table 11.4.4-1:

General Note 1:

| understood as indicative of the scale of the infrastructure required. This table should not be used
as the basis of a procurement specification. Detailed field surveys will be required as part of any

i

: nelwork procureiment process.

General Note 2:

the yéar indicated.
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Note (Ref.No.3):  The number of Basc Station siles is estimated bascd on the assumption that ,
on average, there will be at teast tivo Basc Stations per site. Cost for sites are shown under item
Ref.No.10.

Note (Refl. Nos.6,7): At present it is not ceftain whether the Paging Services should be managed
with a functionally scparate management siructure from the fixed network. 1t is also assumed that
there is one Billing system and onc OMC/NMC for all mobile services. Further discussions will
be required to decide on the management stiuciure.

Note (Ref.Nos.8,9): Itisassumed that Base Station and Paging Processor sites may be setected

inorder to opuml?c the use of the cvshng.’planncd transmission netw: orI\ facilities of STE’s PSTN

and therefore to minimize cost.

It is also assumed that the Base Station-Paging Processor and PSTN-Paging Processor

Transmission lin¢ cost will be negligible, bcaring in mind that the location of the Paging Processor
can be fully optimized with the design of the national transmission network, and that conventional

symmetrical cables arc available for the lines between the Base Stations and the Paging Processor. * -

Note (Ref.No.10): 1t is assumed that STE’s existing sile infrastruclurc(bui‘ldings. towers,

power,clc.) may be used tod significant extent, particularly in the start-up phase of the project, so
that network construction time is minimized and cost savings can be achieved.
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11.5  Packel Switched Data Network

Based on the PSDN facility plan contained in Chapter 7, Section 7.5, the cost cstimates for the
PSDN infrastructure are provided in Table 11,5-1. Cost estimates arc based on the assumption
that the existing PSDN will be used and upgraded according demand. However this has to be

cvaluvated and confirmed in a {easibility study.

Table 11.5-1 Cost Estimate for PSDN

- Notes: :'

+  * Delta = increase during five-ycar period

-« %% Delta figurés minus access via ISDN interworking

e The cost are cstimated on a ive—yca'r basis according to the five-year planning adopted

for the development of the telecommunications infrastructure.

Related platforms (nefworks)

Fable 11.5-2 Cost Estimation for PSDN-ISDN Interworking

. ~ (Unit: US$)
| Ref. No | 2000 2005 2010
1 Delta* dedicated accesses (Qty) | 180 -
2 Delta* dial-up aceesses (QLy) 200%* 500% % -
Costs (US$) }
3 PSDN upgrade - 400,000 180,000 -
(swilches, FEPs, MUX cic.)
| 4 Net Mgt Center upgrade 20,000 10,000 -
S Site infrastruciure 15,000 5,000 -
6 Auxiliary equipment 40,000 30,000 -
{e.g. test Tacilities) . _ R T
7 Miscellancous 40,000 © 40,000 50,000
'8 | Total Cost 515,000 265,000] 50,000

Ref. No

. 2000

2005

2010

Total Cosl

300,000

300,000

50,000
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Table 11.5-3 Cost Estimation for Ncw Generation Networks (inchuding MBS)

Ref. No 2000 2005 2010
1 Total Cost 1,400,000 |2,560,000 |3,500,000
* *
Notes:

+ Investments mainly in networks ba_sed on ATM t{:chnol'ogy. Because ATM supports
any kind of comnunication, a clear distinction between services (voice, data, video ctc.)
is riot any longer possible.

Table 11.5-4 Cost Estimation: Total

Ref. No

2000

2008

2010

Fota} Cost

2,215,000

3,065,000

3,600,000
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11.6  Network Management
11.6.1 Transmission Facilities Management

Diiring the Eighth Five-Year Plan it is proposed (sce Chapter 8.4) that Transmisston Facilitics
Management Centers be installed at three tocations :

) Damascus, covering the Pamascus Metropolitan and Rural Areas
® Alleppo, covering the Alleppo Mciropolitan and Rural Arcas
. Damascus, covering the long distance teansmission network.

The cost of providing Transtission Facilities Management at these three centers is estinmated at US
$ 1 mitlion per center. This does not include the cost of providing the required intelligence in
transmission nodes (network elements) Which is assumed to be covered by the cost estimates for
the transmission systems.

© 11.6.2 Traffic Mahagement
-During the Ninth Five-Year Plan it is proposed (see Chapter 8.4) that a Nattonal Traffic

Managenmient Center be instailed at Damascus. . Based on current World prices the cost of the
National Traffic Management center is estimated at US $ 10 million.

‘ T'hiS estimate excludes the cost of providing the functionality/intelligence in l_h_é Network Elements

‘(éxéh;\ngcfs) to interface with the¢ NMC. The latter costs are assumed to be covered by the
‘estimates for switching. : '

11.6.3 Five:Year Plans

~ As a final result the necessary investment for the Network Management Centers for the particular
five-year plans are shown in the following table.

Year . 2000 2005 . 2010

.| Transinission Management Centers 3,000,000 $ - -
' ' : 10,000,000 $ i
Traffic Management Centers :

Total 3,000,000 § 10,000,000 S -
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11.7 Telecommunications Management Network
11.7.1 General
There are fwo aspects (o consider in arriving at cost estimations for TMN.

The first is the cost of implementing TMN ' functionality, interfaces and commiunications

‘capabilitics in the different netwerk clements and systems:

. Nelwork Eleinents such as S\Qitches, Transmission, Local Network, Cdm’mon Channél
Signaﬂing Network, etc.

. Network Element Management and Network Management Systems

° Operating Systems for Service Managmneim Business Management

In general, it has (o be assumed that the cost associated with implementing TMN in the above
systems will be covcred'by the cost estimations for the specific systems and their associated
supervisory and O&M requirements. |t is nol sensibie to provide separate cost estimales for
implementing TMN functionality since this would it most cases be duplicated in the cost estimates
for the various network systems and operating systems that anyway will have to be provided.

The possible exception to this assumption is the cost associated with implementing a fully TMN
“concept” compatible service provisioning system, which would in effect involve the requirement
for additional Operaling Systems. ' :

 Therefore an amount of the order of USS$ 15 million should be foreseen as additional expenditare

for TMN implementation during the Ninth Five-Year Plan and US$ 5 million during the Tenth
five-year plan.

The sccond aspects to the cost'of TMN is the cost of the Data Communications Network (DCN}
infrastructure. The current assumption, based on the scrvices strategy, is that the core of the DCN
infrastructure will largely 1ake the form of a packet switched data network that will also be used Lo
support Packel S_w'ilch'cd Data Network (PSDN) services. Cost cstimates for the Data
Communications Nelwork are contained in Section 11.5.
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11.7.2 Five-Year Plans

As afinal result the necessary investment for the TMN for the pasticular five-ycar plans arc shown

in the following table:

Year

2000

2005

2010

Cosl for TMN

15,000,000 $ -

5,000,000 $
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1.8 Computeazation
11.8.f General

In cslimating the cost for the STE computerization the preconditions are as follows.

» To procure hardware in Syria.

« To utilize and customize packaged soflware,

+ To exclude construction costs for new buiidings because'it is possible all of the systems are
installed in existing structures.

+ 'To éxclude communications expenses because the nctwork facility is owned.

We calculate the necessary quantity of hardware and software described in Chapter £0 (10.6) for
cach Five Year Plan according to Bevelopment Plan (Chapter 10 (10.8}) and estimate the costs by
using the quantity and the unit prices for hardware, software, and so on. However, actual costs
would be lower than the estimated system costs shown below, because the prices of hardware,
software, etc. depend on the relationship between customer and vendor in general; in other words,
the prices are negotiable.

11.8.2 Telephone-center System
(1) Hardware -

The cost duriﬁg the Bighth Tive Year Plan (1996-2000) is approximately $3.9 million (=162 '.
million Syrian pounds), ' ' ' o
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Table 11.8.2-1 Cost of Telephone-center Hardware (1996-2000)

Device Unit p_ricc($) “Quantity Cost($) -
Server _ 15,400 35 ~ 539,000
Terminal (inc. cash register) 4,290 496 2,127,840
Laser printer - 1,860 385 716,160
Printer 360 102 189,720
Router 4,800 35 168,000
Hub _ 360) 102 36,720
MODEM 350 5 12,250
UPS 1,980 35 69,300
Total 3,858,930

During the Ninth Five Year Plan (2001-2005) there is no cost because no tclcphdnc-c'cmer system

is implemented.

All of the telephone-cenler systems implemented by 2000 inciuding-!hose in Damascus City

implemented in 1995 are replaced during the Tenth Five Year Plan (2006-2010). Assuming that

replacement cost for each telephone-center system is equal to the first implementation cost, it takes
approximately $5.5 mitlion (=229 million Syrian pounds) in total.

Table 11.8.2-2 Cost of Telephone-center Hardware (2006-2010)

Device - | Unit price() Quantity Cost(3)
Server _ : 15,400 49 754,600
Terminal (inc. cash register) |~ 4,290 704 - 3,020,160
* |Laser printer L 18600 5390 | 1,002,540
|Peinter o860 150 279,000
Rowter ' 4800 49 235,200
Hub 360 144 51,840
|MODEM 350) 49 17,150
UPS 1,980 49 97,020
Total 5,457,510
. -

(2) Software

“The cost of application software is especially variable because it depends on number of

subscribers, requested specification, pesformance, reliability and other conditions. Therefore, the
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unit price for application software shown below is not definite.

The total cost duﬁng the E'ighlh Five Year Plan (1996-2000) is approximately $2.8 million (=116

million Syﬁan pounds}).

Table 11.8.2-3 Cost of Telephone-center Software (1996-2000)

Kind of software Unit price($) | Quantity {  Cost($)
Opcrating system for o . Cac 17 a0
server (inc. network UNIX 3354 35 7,390
software} —
Database software  |RDBMS 10,935 35 382,725
Operating system for. |DOS, Windows Jos 0O O
termingl {pre-installed in terminalsy - :

Network software for {{for DB manipulation)  |Depend on number} 496 19,050
terminal . : of terminals .
Application software* [Packaged software 2,240,000 1 2,240,000
. |customized for STE :
Total 2,759,165

Note*: The price of application software is considered to include training price for users.

During the Ninth Five Year Plan (2001-2005) the cost is 7ero and during the Tenth Five Year Plan

{2006-2010) the cost is approximately $3.0 million (=125 million Syrian pounds).

‘Table § 1.8.2-4 Cost of Telephone-center Software (2006-2010)

Kind of software | Unit price($) | Quantity | - Cosi($) 1
Operaling system for , ' '
server {inc. network UNIX . 3,354} 49 164,3:46
software) , '
Database software  [RDBMS 10,935 49 | 535815
Operating system for |DOS, Windows 36 O 0
terminal (pre-installed in terminals '
Network software for |(for DB maniputation) | Depend on number| 704 27,600
terininal of termuinal - : G
Application software |Packaged software 2,240,000 1 2,240,000
: _|customized for STE _
Tolal 2,967,761
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{2) Installation Cost

Beside hardware cost and software cost, we nced to consider system installation cost. It is
calculated according to this formula; Cost of hardware x 5% (including access control equipment,

cables and other small devices).

The installation cost during the Eighth Five Year Plan (1996-2000) is approximately $193,000
(=8.1 million Syrian pounds) and during the Tenth Five Year Plan (2006-2010) approximately
$273,000 (=11.5 miillion Syh’an pounds).

Table 11.8.2-5 Installation Cost of Telephore-center System

Year Hardware cost of telephone-center syslem($) ‘| Installation cost($)
1996-2000 ' 3,858,930 192,947
-2001-2005 : 0 0
2006-2010 5,457,510 272,876

11.8.3 Billing-center System

(1) Hardware

‘During the Bighth Five Year Plan (19‘96-2000). Aleppo billing-center system shoutd be
‘implemented in addition to Damascus billing-center sysleni_ implenented in 1995, Morcover, in |

accordance with the rapid increase of subscribers, hard disk should be added before the year of
2000. The total cost is approximately $403,000 (=16.9 million Syrian pounds).
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Table 11.8.3-1 Cost of Billing-center Hardware (1996-2000)

Device Unit price($) - Quantity Cosi($)
Billingcompulér (Server) (31,484 2 62,968
Hard disk (additional 4GB)* 5,600 | 5,600
Line printer 26,670 2 53,340
Laser printer 7200 1 7,200
Magnetic lape unil _ 33,330 2 o _@wtiﬁ_ﬂ
Tenninal 4,290 32 137,280
Hub 360 6 2,169
Router 4,800 1 4,300
MODEM s | 350
UPS 31,1008 2 62,200
Total 402,558

Note*: When the system is implemented initially the additional hard disk is not
nceessary, thereforé the cost is $396.958 for the first implementation.

Dijring the Ninth Five Year Plan (2001-2005), three billing-center systems are implemented;
Middle, Coast and East. The cost is approximately $747,000 (=31.3 miltion Syrian pounds). -

Table 11.8.3-2 Cost of Billing-center Hardware (2001-2005)

Device Unit price($) Quantity Cost($)

 [Billing computer (Server) 31,484 6 188,904
Line printer | 26670 3 80,010
@ Laser printer 7,200 3 ' 21,600
Magnelic tape unit 1Y 6 199,980
Terminal 4,299 12 51,480
Hub 360 6 2,160
Router 4,800 3 14,400
MODEM L 350 3 1,050
uPs | 31,100 6 186,600
Total | | | 746,184

During the Tenth Five Year Ptan (2006-2010), Damascus and Aicppo billing-ccenter systems are
replaced. Both of them have less devices especially terminals than the first implementation because
telephone-center systems and the other billing-center systems will have their processing capacity
L and the charge on Damascus and Aleppo billing-ceﬁter systeins will have decreased. The é_o_st is
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approximately $532,000 (=22.3 million Syrian pounds). | %‘}

Table 11.8.3-3 Cost of Billiﬁg-centcr Hardware (2006-2010)

Device © Unit price($) Quantily - Cost($)
Billing computer (Server) 31,484 4 125,936
|Line printer 26,670 2 53,340
Laser printer . 7,200 2 14,400
: Magﬁciic lapé unit N 33,330 4 133,1320
Terminal 4,290 16 68,640
Hub | © 360 4 1,440
Router 4,800 2 9,600
MODEM 350 2 700
UPS | 31,100 4 124,400 )
Total 531,776

(2') Software

During the Fighth Five Year Plan (2001-2005) the total cost is approximately $29,000 (=1.2
million Syrian pounds). ‘

' “Table 11.8.3-4 Cost of Billing-center Software (19963000} _

Kind of software C {Unit price($)} Quantity CQSI(S)'
Operating system for scrver JUNIX 3354 2 - 6,708 : @"
(Inc. network soflware) :
Database software RDBMS 10,935 2 21,8701
Operating system for DOS, Windows 360 O 0
terminal (pre-installed in
, J(crminals) : _
Compiler - Ccompiler - | 600 1 600
Application software* Packaged software | 4,460,000] 0 0
customized for STE |
billing '
Total | . 29,178

Note*: The price of application sofiware is considered to include training price for userss.

During the Ninth Five Yedr Plan (2001-2005) the total cost is approxitiiitely $88,000 (=3.7. *g
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@g million Syrian pounds).

Table 11.8.3-5 Cost of Billing-center Software (2001-2005)

Kind of software Unit price($)| Quantity | Cost($)
Operating system for server [UNEX 3,350 6 20,124
{Inc. nciwork software)
Database software RDBMS 10,935 6 65,61 QI
[Operating system for DOS, Windows 360 0 0
terminal (pre-installed in
terminals) . |
Compiler C compiler 600] 3 1,800
Application software Packaged software | 4,460,000 0 0
custamized for STE
billing
) ) o
wr Total 87,534

Damascus and Aleppo billing-center systems implemented by 2000 are rcplaced during the Tenth
Five Year Plan (2006-2010). In case that replacement cost is assumed to be the same as the initial
implementation cost, the total cost of billing-center software would be approximately $4.5 million
(=190 million Syrian pounds).

Table 11.8.3-6 Cost of Billing-ceatcr Software (2006-2010)

Kind of software Unit price($)| Quantity | Cosi($)
Operating system for server JUNIX 3354 4 13,416
(ne. network software) '
Database sofltware RDBMS 10,935 4 43,740
Operating system for DOS, Windows 360 0 0
terminal (pre-installed in
_ terminals)
Compiler C compiler 600 2 1,200
Application software Packa‘géd software 4,460,000 I 4,460,060
customized for STE : '
_ billing
Total 4,518,356
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(1) Other Cost

Regarding the billing-center system, air-conditioners are necded to keep appropriate temperature
and humidity for compulers. Costs of air-conditioner for cach Five Year Plan are shown below.

Table 11.8.3-7 Cost of Air-condilioner for Billil_!g-ccntcr Sy_stcmm__’_;

Equipment | Unit price($) Year | Quantity Cost($)
1996-2000 2 4,000
Air-conditioner © 2,000 200§-2005 6 12,000
2006-2010 | 4 8,000

And in the way as for the telephone-center system, system instaliation cost should be included in
“the cost of billing-center systemy; cost of hardware X 5% (including access control equipment,

- cables and other

small devices).

.. The installation costs for each Five Year Plan are shown below.

Table 11.3.3-8 Installation Cost of Billing-center System

{ . Year .| Hardwarc cost fo; billing-centcrsystem(i‘b)_ Installation cost($)
|_1996-2000. 396,958* L 19,848
| 2001-2005 | 746,184 32,309

2006-2010 | 531,775 26,589

“Note*: The ficst implementation cost excluding additional hard disk

" Total of other billing-center cost for each Five Year Plan are shown below.

_Table 11.8.3-9 Total of Other Billing-center Cost

Year Total of other billing-center cosi($)
| 1996-2000 | 23,843 |
20014-2005 49,309
2006-2010 34,589
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11.84 Manngenicnl'lnformation System (MIS)

(1) Hardware

During the Bighth Five Year Plan (1996-2000) the cost is approximately $252,000 (=10.6 million

Syrian pounds).
Table 11.8.4-1 Cost of MIS Hardware (1996-2000)
Device Unit price($) Quantity Cost($)
Server 15,400 1 15,400
Terminal 26,670 36 154,440
Laser printer 7,200 37 68,820
Hub 360 3 1,080
Router 4,300 | 4,300
MODEM 350 7 5,950
LS 1,980 : 1,980
Total 252,470

During the Ninth Five Year Plan (2004 —2005) there is no MIS implementation and there is no cost.
MIS implemented by 2000 are replaced duiing the Tenth Five Year Plan (2006-2010). Assuming
that rcplacémenl cost is equal to the first implementation cost, the total cost of MIS haraware
would be approximately $252,000 (=10.6 million Syrian pounds).

8 - Table 11.8.4-2 Cost of MIS Hardware (2006-2010)
Device Unit price($) Quantity Cost($)

Server 15,400 g 15,400
TFerminal 26,670 36 154,440
Laser printer 7,200 37 68,820
Hub 360 3 1,080
Router 4,800 { 4300
MODEM 3500 17 5,950
urs 1,980 . 1 1,980

| Total 252,470
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{2) Software

During the Eighth Five Year Plan (1996-2000) the total cost is approximately $39,000 (=1.6
million Syrian pounds).

Table 11.8.4-3 Cost of MIS Software (1996-2000)

Kind of software “HUnit price($)| Quantity | Cost($)
Operating system for server JUNIX 3354 |1 3,354
(inc. network software) o . :
Database Sofl\izare {Server). |[RDBMS 10,935 i 10,935
[Database sof(waﬁ: {Client) 930 2 l,860
Operaling system for DOS, Windows 360l 36 12,960 @
terminal _ g I
Application software 10,000 | 10,000|
Total - 39,109

Note: The price of application software is considered to include {raining price for usess.
During the Ninth Five Year Plan (2001-2005} there is no cost because there is no ianplenicnlation.

Cost for replacement during the Tenth Five Year Plan (2006-2010) is approximately $39,000
(1.6 million Syrian pounds). '

Table 11.8.4-4 Cost of MIS Software (2006-2010)

‘-Kind of software Unit price($)| Quantity Cosl($)
 {Operating syslem for server JUNIX 3354 3354 4
(Inc. network software)
Database software (Server) |RDBMS 10,935 ] 10,935
IDatabase software (Client) 5 930 2 1,860
Operating system for DOS, Windows 60| 36 12,960
Jterminal _ ] _ 1
~|Application software 10,000, 1 10,000|
Total ' 39,109

{3) Installation Cost

System installation cost is calculated in the same as for the telephone-center system; Cost of
hardware X 5% (including access control equipment, cables and other small devices).
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The inSla_llnlibn cost during the Eighth Five Year Plan (1996-2000) 1s approximately $13,000
(=530,000 Syrian pounds), during the Ninth Five Year Plan (2001-2003) theie is no instatlation
cost, and during the Tenth Five Year Plan (2006-2010) approximately $12,000 (=530,000 Syrian

pounds).

Table 11.8.4-5 Installation Cost of MIS

Year “Fotal hardware cost of MIS ($) | Installation cost($)
1996-2000 252,470 12,624

|, 2001-2005 | 0 0
2006-2010 252,470 12,624

As the result of estimation above (11.8.1 - 11.8.4), total cost for the computerization is about

11.8.5 Total Cost of Five Year Plans -

$22.5 million (=947 million Syrian pounds).

Table 11.8.5-1 Total Cosl for the Computerization

Systen _ Year  [1996-2000 2001-2005 [2006-2010 Total
Telephone-center Hardwa_rc 3,858,930 o 5,457,510 9,316,440
System Software | 2,759,165 o 296776 5,726,926
Others 192,947 o. 272,876 465,823
Subtotal] 6,811,042 0| 8,698,i47 15,509,189
% Billing-center HardWafc 402,558 746, 1:84 331,776 5.680,5 18
System Software 29,178 87,5341  4,518,356] 4,635,068
Others 23,848 49,309 34,589, 107,746
|Subtotal 455,5341 883,027 5,084,721 6,423,332
Management  [Hardware 252,470 0 252,470 504,940
Information Software '39,109 0 39, 109 78,218
System Others 12,624 0 12,624] 25,248
Subtotal| 304,203 0| 304,203 608,404
Total Cost for _
Computerization 7,570,829 §83,027] 14,087,071] 22,540,927

(US$)
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11.9  Summary _ %?i
The tatal investment cost for long term plan is listed in Table 11.9-1.

Table 11.9-1 Total Cost Estimations Summary for Long Term Plan

~+ {Unit: Million US dollars)

Year 1996 - 2000 ZOOi - 2005| 2006 - 2010 .Tolfll
Facility / System
Switching Sy.slem 1876 82.2 293 | 299.1
Subscriber Netwark 355.5 750 809 si14 8
"ffailslllissioll'Systcm 40.2 24.4 11.2] 728 o
Mobile Services 64.8 72.0 14.0] 150.8
Data Communication Seivices 2.2 3.1 3.6 8.9
Network Management 3.0 10.0 ~0.0]  13.0]
Telecom Management Network (TMN) . | 0.0 - 15.0 5.0 200 _
Computerization | 1.6 0.9 14.1] 226
TOTAL | 660.9] 2796 158.1 1098.6
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CHAPTER 12 PRGJECT EVALUATION

i2.1 Purpose

In this chapter the project’s financial viability and potential profitability are evaluated and
financial analysis has conducted just for reference.

n the Feasibility Study, the Project, mainly on Damascus City, will be evaluated not only from

financial point of view but atso from economic point of view.
Refer to the chapter 10.5 on computerization for evaluation of business process improvements,
including reduced personnet expenses, offered by computerizing operations. -

12.2  Procedure

Financial analysis of the project is based on a cost versus profit analysis Using an internal rate
of return. Since most of the STE’s revenue and expenditure are settied in US dotlars, all the
revenucs and costs concerning the project were calculated in US dollars. The project was
evalvated using the following methods:

(H Estimation of capilal expenditure and operating expenditures (cash outflow)
(2)  Estimaling operating revenuc {cash inflow)
(3)  Creation of cash flow table and calculation of financial internal rate of retura (FIRR) .

12.3  Premises and Assumptions

The first step is to identify the premiscs and assumplions for the project. Realistic and simple

~assumptions make evaluation more reliable and accurate. The basic premises and assumplions

of this evaluation are described in the following sections.

(1)  The Duration of the Project's Revenues

The duration of the project revenues is longer than the duration of the project’s investments.
Though the project duration is until 2010, the duration of revenues was calcutated until 2020.
The reasons of it are as follows;

a) The lives of facilitics are mainly 10 years and 20 'yca-rs {e.g. EMD swiichés), so0 it is
reasonable to setile the duration of revenues as 10 years after the end of investments.
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b) From the worldwide points of vicw, it is gencral to settle the duration of revenues as about
10 years after the end of investments.

{2 Salvage Value

The saivage value for facilitics having longer service lives than the duration of the project is
entered as a negative cost at the end of the project. The salvage vatue of the equipment that has
reached the end of its service life is considered nil,

K)] Inflation

The effects of inflation were not considered. Although price changes affect both project costs
and revenues, prices that increase at the same rate at home and abroad mean they maintain the
same levels.

(4)  Revenues ang Costs Estimation

The present tadff rate (1995) was used to estimate the revenues in the project,

i2.4  Estimation of the Project Revenues

- “The project revenuces consist of telephone instaltation fees, basic yearly charges, local call
charges, long distance call charges, international call charges, facsimile instatlation fees, telex ©
charges, telegraph charges and others. '
(1} - Revenue per main line from 1992 to 1994

The number of main lines, revenues and revenue per main line from 1992 to 1994 according 1o
STE statistics are shown in Table 12.4-1. OECD countrics’ revenue per main ling are shown in

Table 12.4-2,

Table 12.4-1  Reveniic per Main Line (1992 - 1994)

Year Number of Revenues Revenue per - Increment

' Main Lines (USS$)  Main Line (US$)] (US$)

1994 688,500 | 154,600,000 s | 18.7 |
1993 550,000 102,200,000 185.8 38.7
1992 . ($13,000 | 75,480,000 147.1 -
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Table 12.4-2 QECD Countiics’ Revenue Per Mainline (1992)

- ___(US$)
Australia 1,088 - |Japan 947

| Austria 942 |Luxembourg o h122
_Belgium 754  |Netherlands 807
Canada 847 [New Zealand 877
Denmark 360 [Norway 1,076
Finland 718 Portugal 684
France 770 |Spain §45
Germany 976  |Sweden 1,021
Greece 352 ISwitzerland 1,333
Ieeland 736 {Turkey 263
Ireland 1,243 |United Kingdom 1,012

ltaly 852  |United States 1,114
OECD average 965
Syria 147

Source: Communications Outlook 1995 (OECD)

C {2} The BEstimate of the Project Rcv’cnués

of mainling, the revenue per main line, and traffic distribution.
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: _ £3
Table 12.4-3 The Estimate of the Project Revenue - _ %z

i Year Annual Number of Revenue W
Increment | MainLine (US$)

1995 |
1996 204,000 204,000 | - 49,798,000

1997 205,000 409,000 | - 95,820,500 |
1998 | 205,000 614,000} 141,843,000
1999 205,000 §19,000| 187,865,500
2000 | 205,000 £,024.000| 273,516,800
2001 27.000|  1,051,000| 286,623,200
2002 | 28,000 1,079,000 293,992800] B
2003 | 28,000 1,107,000 | 301,362,400
2004 | 29,000 1,136,000] 308,995,200
2005 29,000 1,165,000 316,628,000
2006 30,000 1,195,000 319,024,000

| 2007 30,000]  1,225,000{ 326,920,000
2008 30,000|  1,255,000| 334,816,000
2009 31,000 1,286,000| 342,975,200

o010 | 31,000 1,317,000] 351,134,400
12.5  The Estimate of the Project Costs
In general, the project costs consist of investment cbsts, which in¢lude construction and | @

~ procureimgiit costs, consulting fees cte., operation and naintenance costs, working capital and
taxes.

{1 Investiment Costs
" Investmeni costs examined and estimated in this report include the prices for facilities,

equipment, land and tiuildings, vehicles, construciion and instaltation fees, and consulting fees.
Investment costs for the project are shown in Table 12.5-1
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Table 12.5-1 Invesiment Costs

B (US$)
Trans- Subscriber Mubile Traltiv Computer
Year | Switching PSDN TMN nission Neiwork System Manage- Total
L nient
1996
1o 18?,613.605 2,215,000 L 40,200,000 155,479,882]64,806,000] 3,600.060] 7,5’20,829 669,915.3]6
2000
2001
1o £2,157,450| 3,065,000{15,000,000] 21,400,600 74,958,122{71,962,000110.000,000] 883,027 279,425,599
. 2005
%Q 2006
Lo 2'9.270.?00 3,600,00ﬁ 5,000,000} 11,200,000 .80.94?,256 13,959,000 . 0§14,087,0713 158,064,027
2010
(2) Operation and Maintenance Costs.

Expenses for the operation and maintenance of telecommunications networks consist of
- personnel costs, administration costs, and repair costs. '

Table 12.5-2 Cost per Main Line (1992 - 1994)

Year- ‘Number of Expenses - * | Cost per Main Line| . Increment
| Main Lines (US$) (US$) - (US$)
1994 688,500 { 65,640,000 95.34 32.83
1993 550,000 34,380,000 62.51 0.55
1992 513,000 28,710,000 55.96 -
Table 12.5-3 Operation and Maintenance Costs in 1994
Payment to
International Personnel Utilities Others Total
operator _ _
22,330,000 27,050,000 3,190,000 13,070,000 6.5,6 40,000
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Generally speaking, “cost per main line™ tends to decrease as telecommunication technology
improves; however, in the case of Syria, “cost per main line” went up between 1992 and 1994,

12.6  Working Capital

Working capital can be recoverced within a short time through business activities. The capital
includes current deposits as cash on hand, and accounts reccivable as funds necessary until call
charges are coltected. -Although working mpml is calculated as an annual expensce, it shoutd be
‘recovered during the firal year of the project.

12.7 Taxés

“The STE pays about 58.5% of annual profits to government as a tax obligation. Beeause (he
STRis a government organization (public corporation), the FIRR should be calculated on the
basis of pré-tax revenue.

12.8  Resulis of Financial Analysis

The FIRR is the discount rate that makes the total present value of investment costs cqual to the
total present value of annwal profit.

Table 12.8-1 shows a tentative revenue and expenditure statement. The project will have the
'14.29% tentative internal rate of return. In case that the project includes the benefits of the
Computerized Systg:m {Refer to S1-12-1), the tentative internal rate of return will be 16.21%.
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CHIAPTER 13 TARIFF PLAN
1.3. 1 lnlroduciion

The content of the study is in accordance with the respective terms of references and consists

therefore of:
. a brief analysis of the current telecommunication tariffs in Syria;
. establishment of theoretic base of telecom policy and tariffs by total cost sharing,
. an outline of the analytical basis and development of the com putcr;basod fariff model;
g structure of expensc at prcse’ht stage and their muu}al coverage of costs between services,
. simulation of tanf( system and structure to be coordinated with financial program,
. a comparison of an incentive tarifl systems especially the price cap regulation,
. ~ adiscussion of the universal service obligation in Syria.

This study on tariffs for telccommunication services in Syria was carried out al Syria during the
tariff expent's 7 weeks stay in Damascus and later in Germany.

The report presents a detailed study on all telephone tanfts of STE. The coltected data are referring
to the current "Tariff Telecommunication System" issued by the Board of Dirébtors, under num_'bcr
(231) from 4/9/1994 and which was confirmed by a decision of the Telecommunication Minister;”
under numbes (513) from 8/9/1994. -

_ Tclcgraph and telex are considered as obsolete and declining techniques of tetecom municalions and

therefore their tariffs are not subjcct of any active price policy. Telex ha\'ilig been largely _
supcrscdéd by the facsimile service. It should be avoided to commit any price irritations of the -
customer in these market segments. The result would be a more aéeelerated decrease of demand of
these services. On the other hand duc to the determined time schedule of the tariff study embedded
into the entire master plan there have been some shortcomings of available cost data.” ‘Therefore it
was 1iot possible to rirake tariffs for both of STEs' pilot projects the X.25 data network and ISDN,

Core subject of this study is the PSTN. The optimization of the current tariffs is driven by the
ihlcn;io-n to finance S’iE‘s future network modernization and cxpansibn from that incomings. It
shoutd be pointed pﬁt that all given tanff recommendations are serving the targét to improve the
overall shortcomings and lack of telccommunication means of the Syrian people.

Telecommunications tariffs like other prices, serve a varicly of corporate and macro-cconomic
functions. They give indications lor appropriate invesiment decisions and create revenucs on past
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investments. Telecommuntcation tariffs can be used to stimulate the developnieat of certain
seivices and to meel social needs such as the development of lelecommunications in rural areas.

13.1.1 Methodological Approach

The efficient provision and use of teleccommunication seivices rcqhires that tariff’s reflect both the
relative costs of different services within the sector and the cost of telecommunications relative (o
other means of communication. Thc marginal cost has therefore been assessed as the basis for
charging local, long dis‘:lancc'nalidnal and international telephone services. Tariffs set using the
marginal cost pricing rule generally reflect the efficient use of telecomniunication fesources because
it is profitable for telecommunication providers to increase the outpul (i.c. calls) until the additional
revenue per call covers the additional (i.e. marginat) cost per call.

[t has to be pointed out that this tariff study is the first step towards determining cost, profit and
welflare oriented tariffs in the Syrian Arab Republic. Due to the abscnce of reliable and valid data
~ conceming detailed cost structures it is recommended to continue and update the given analysis in
future. In future it is suggested to build up an own tarifl department (sec recommendation tari(f
department).

Additionalty to the a.m. cost oricated tariff oplimization, this study provides a comparison of the
current Syrian tatiffs with international tariffs. The results are so called benchmarks that can be
used for drawing up further reflections and conclusions for tarifl setting.

13.1.2  General Remarks

' 13.1.2.1 Steucture of the New Tariff

The foltowing general remarks and assumplions should be made:

«  ali PSTN-tariffs arc regulaled by the Telecommunications Minister of Syria,

*  the tall level and structure which will be developed in the course of this study are based on
an estimated traffic Mow derived from the existing trafTic flow of STE,

. cost figures are adapted from the catculated costs of the proposed new network,
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. the study covers especially the telephone tariff adjusiments for the next years 1996 and 1997
(expericncing the demand reaction afterwards the network expansion, the tariffs shoutd be
adjusted and stecred closcly to the market.).

. telegraph and telex are obsolete technigues of communication. On short term there will be a
complete substitution by other telccommunication means ¢.g. facsimile and, data trans-
mission, changes on tariffs of the services will accelerate the end of their market niche,
therefore these services are not analyzed in this stidy,

«  assuming that all charges are linked to the US Dollar and there is no inflation on the US

Dollar. Al calculations have been made on the basis of US Dollars at an exchange rate of
US Dollar 1 = Syﬁan Pound 42 (cxchange rate Commercial Bank of Syria from 01.06.95).

13.1.2.2 Introduction of a Single Customer Tanffl System

‘Considering the intended long term ¢xpansion of the Syrian telephone network the share of

busincss users will substantiaily decrease in future. Actually the annual rental (subscription fce)
for business users is twice of the residential users (800 : 400 SP), but duc to international
coniparisons both are quite low. 'In case of (he recommended increase of the annual rental tariff, |
many business users will try to avoid the then even much higher business tariff by presenting
themselves as residential users, Regarding the additional administrative costs necessary to avoid ‘

* this frauding of business customers it scems to be reasonable to deal only with one kind of o

- customers.

13.1.2.3 New Subdivision of Long Distance National Zoncs

At the moment, traffic is charged according to onc local zone, seven long distance zones and seven
international zones. ¥For technical, economic and especially marketing reasons, one local zone | a
fong distance national zone 1 (up to 80 km), a long distance nationat zone 2 (81 km up to 160 km)
and a long distance nalional zone3 have been assumed. The former subdivision of zone 0 - zone
6 makes no sense from the point of transmission cost. As the cost analysis will show there are rio
decisive differences between 50, 100, and 400 km transmission. Duc to the iiuporiant progress in
(he ficld of fiber optics the cost of long distance transmission have decreased significantly at the

last years. Thus it is suggested to change the

+ existingzoncOand 1 .tq New Long Dislance Zone 1 (up to 80 km),
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* cxistingzonc2and3 toNew Long Distance Zone 2 (81 km up to 160 km),

. cxisting zonc 4, 5and 6 to New Long Distance Zone 3 (more than 160 km).

For international calls the alrcady cxisting seven zones should still remain, but according to the
negotiated accounting rate system the subdivision of the classes should adjusted (o the antount of
the distinct setilement rates.

13.1.2.4 Peak and Off-Peak Pricing Tools

Costs per call depend on the time of day the call is made. During office opening houss the demand

from business custoniers is much higher than at other times.  Peak period teaffic, which causes the
capacily costs of the network, is therefore in the time framc of office opening hours. If higher

tariffs are charged dusing the peak period,(especially for residential customers) low vatue traffic -

will be shilted to off-peak periods. Thus the necessary invesiment for the peak hour will be
reduced and revenues will be increased by decreasing network congestion during the peak period,

Peak load pricing can therefore increase the efficicncy of the network considerably. Considering
the actual very limited capacity of the telephone network in Syria's main citices, it is recommended
~tointroduce also peak pricing in the local tariff. In general the important issucs for the viability of
: off -peak pricing arc: 3

- the potential savingsiin'(:()st, ‘
s the ability (o shift load,

In theory it would be optimal to have a different tanf{ for cach hour of the day in order lo have a
totadly equal distribution of traffic, thus arriving at the cost-minimal supply of service. In practice,
however, tanff differentiation is limited by measuremeént and imp[émcnt&lién cosis on the one
hand, and by the customers' acceptance on the other. Therefore it is recommended not to have
more than two different tarif s per day. '

It is assumed that the peak period for long distance national calts should remain as it is between

(7:00 and 22:00 and that higher tariffs should be charged during this period. Additionally this
peak period should be valid for local calls.
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‘The different off-peak discounts for international calls should be canceled. With respect to the cost
structures determined by the height of the accounting rates it scems not to be useful to have
international tarifl rates of -peak. The part of the setllentent rate in comparison to lotal cost of a
one-minute international outgoing call ranges from 48 % up 1o 85 %. A further reason lies in the
inftuence of the time differences in' the terminating country, which detenmine the origin of the
traffic substantially nuch more than the tanff itsell.

13.1.2.5 Duration of Local Calls

Due 1o the scarce constraint of the network capacity nowadays, the existence of local call units of 6
minutes limits this bottieneck even much niore. Due to the absence of any cconomical incentives
for the users, long time convcrsauons arc blocking lhe tow capacitics at the business hours.
Therefore it is recommended to reduce the local call unit in the peak hours from 6 minutcs to 2
minutes. This w1|_l create much morc high value traffic in the network (c.g. internationat business
calls from/ to the Bab Sharki and Bab Touma business arcas ctc.). Regarding social reasons on
the other hand, this adjustment could be re-balanced with cheapcr local off-peak tariffs and holding
the 6 minutes-units for the off-peak time.

13.1.2.6 Frcé Call Units

Aciualiy local calls are included as part of the subscription up to a quarterly limit of 175 calls (equal
350 minutes/ 5.83 hours per month 1) for the subscribers who are connected o an exchange type
EWSD Subscribers conneclcd to other exchanges have 175 free local calls per quarter w;thoul

- any limitation of time. These rce units are exceeding the total local tralfic per subscriber in some

other countries. Regarding the frec units and spoken in economic terms, local calls are practically
a "frce good” in Syria.

Inlcmational_ly free call‘units serve the purpose to balance errors or other operational and

maintenance failures. - In order to increase the profitabitity b_f STE it is recommended (o decrease
the free call units to a level of 30 free local ¢all units quarterly. '
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13.2  Analysis of Present Tariff $ystcm

A smmnary‘of the current tariff structure for PSTN and other telecommunication services is given
in Table 13.2-1. A detailed presentation of all Syria's' preseint telecommuntcation tariffs has
afready been included in the Chapter 2. Actually the tariff system in Sysia seems (o be very
complicated and in-transparent for the customicrs. '

Table 13.2-1 Curcent Tanff Steucture STE PSTN

STE (PSTN) Us $
lnsmllauon ch'\rge (Normal Access, Wamng List) | 9s5.24 |
installation charge (Priorily Direct Access) 1,7 8§5.71

- FAnnual rent (Subscription Fee) Residential Customer 9, 52
Annual rent (Sﬁbscriplion Fcc) Business Customer 19.05
Local Calls per 6§ minutes (E\YSD) (or uniimi‘cd?) | 0.014
Long Distance National Zone 0 up to 25 km /min. 0.018
I.ong Distance National Zone 1 up to 50 km /min. ¢.030 |
Long Distance National Zone 2 up to 100 km /min, 0.036
Long Distance Nmionzil Zonc 3 up to 200 kin /inin. "~ 0.054
Long Distance National Zone 4 up to 300 ki /inin, 0.071
Long Distance National Zone 5 up te 400 km /min. ' 0.089

MLong Distance National Zone 6 more than 400 km /min, 0.107
International Zone 1 Imin.(!ordan', Lebanon) = 0.833
International Zone 2 /min (Cyprus, Grecece, Turkey) | 1.190
lntcrﬁatidnal Zohc 3 /min(S. Arabia, Kuwait ctc.) _ 1.548

Minternationat Zone 4 /min (Europe) - 2,381
International Zone § /min.(Japan, Australia, Far East) 2,738
International Zone 6 fmin (USA, South America) _ 2.976
International Zone 7 /min.(Rest of the world) _ 4.762

(Source: STE, Dept. of Exploitation and Traffic 1995, 1 US$ = 42 §. P.)

For long distance national calls and internationat calls there is an of i-peak discount of 50% due to a
differentiated time frame.

To find out how expensive telephone really is for the people in‘a country it is necessary to define

what tocal money can buy. S1-13-1in the Supporting Report gives a local price basket of daily
goods in Syria. Getling a gencral undcmmldmg of the telephone price level in Syria, Figure 13.2-
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1 defiries a telephone basket of the sum of yearly charges and the requirement of working hours to
pay foril. Itis assumed that the avcragé income of a Syrian worker is 4500 S.P. per month and
the average working iimc is 162 hours per month. The telephone basket assumes (hat the
installation fee is distributed over 10 years, residential subscription rate, charges for 700 local calls
and 200 long distance calls (3 min.) up to 100 km {daytime-ratc and nighttime-rate mixed). No

international calls arc considered in the baskel.

.Cyprus

Japan

Gormany

Spain 71 working hours required for telephone bill p.z

France _ /
- Syra
Greece
Jordan

Czech Republic
Hungary

" Poland

ada.

0 50 100 - i50 200
Working Hours:

{Source: Siemens, national telephone tariffs 1993, own estimates)

Figurc 13.2-1 Working Hours required for the Sum of Telephone Charges

Some in the figure not mentioned countries as China P.R. with 944 working hours or Sri Lanka
with 651 working hours have a much more expensive price level for basic telephone seivice,
When interiationatly compated, the local and national telephone ‘charges of STE are very low.
Therefore the present tariff system in Syria should be improvcd. |

The following survey of graphs shows comparisons of interrational tariff structures (also called
benchmarks) in felation to the current STE's tariffs. The goal of such comparisons is (¢ develop
some understanding and general commitment of how high tariffs should be. This process could be
undesstood as bench marking.
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The installation charges for a normal access (o the telephone are not expensive in Syria compared

internationally.
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Figure 13.2-4 Local/ [.ong Distance Tariffs

"The figure shows that STE's has the lowest long distance tariff tevel. Analyzing the curves of the
‘other operators three tariffs have been applicd for distances ranging from 3 Km to 490 Km. “This
is understandable from the point of the most important cost clement of long distance calls - the
transmission cost. There are im pdrté-nl cconomies of scope and scale in that ficld.

Making the comparison with other countries is difficult becausce the configuration of distance bands
is diffcrent and while lwo or three step tariffs apply almost everywhere, the batance between fixed

and usage tarif| fs dlffcrs Makmg the companson is relevant because although the ability to pay

~ differs from country to country, the equipment cost docs not to the same degree. It can be
generally said that all distance bands in Syria are extremely cheap compared by international
standards. The (aniffs of a three minute call are compared in the followin g Table 13.2-2.
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Table 13.2-2 Cost of a 3 minute National Call in US$

Charge Band

Syria Indonesia_| Germany Spain Turkey
Iocal 0.01 0.04 0.14 0.03 0.09
0-25 0.02] 0.14 0.69 0.12
26 - 50 0.03 109 042 0.69 0.63
51-100 0.04 1.09 1 0.72 0.69 .02
101-400 0.09 145 1.20 1.23 1.68
401-800 0.11 217 120 123 .68
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Figure 13.2-5 Installation Charges for 9.6 Kbits Leased Lines By Distance

Regarding the different international tariff leves for leased lincs, STE's instaltation charges scems
to be to high:
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STE's rental charges for 9.6 kbit leased bines are in line with the intemational tariff level.
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Ot;viof!sly_STE‘s tariff of the pilot X.25 project is very high compared internationally.
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The exisiling tariff structure has the following disadvantages:

. access and annual rent charges do not cover access cost,

. access costs are subsidized by international charges (especially accounting rates payments for
incoming calls from foreign operators,

. there is no direct incentive for the operator Lo connect new subseribers to its network,

+  aliraction of customers with very low usage leading to no rationalization of demand.

To overcome these weaknesses a cost-based tariff structure will be developed.

13.3 Development of the Analytical Basis of the Tariff Model
13.3.1  Assumptions on Demand and Traflic
13.3.1.1 Demandand Traffic Mcasurement

The cstimates of demand and the traffic anatysis from Chapter 4 and 5 are used as inputs for the
demand side of the model. The assumptions derived from these input parameter arc given
completely in S1-13-2 in the Supporting Report.” The main basic assumptions are:

«  existing subscriber basc end of 1994: 685,000

+  ‘new demand of main linesin 1996: 55,000
. new demand of main lines in 1997: 58,000

The number of main lines built from STE in this year 1995 is not known and therefore will be
neglected in this calculation. For cconomic reasons a long term tariff sctling cxceeding the time
after 1998 will have no valid background regarding today's' cost and demand forecast. Based
upon local rescarch the data and assum ptions for the tralfic arc as follows:

«  average traffic volume per main kine 0.08632 Erlang,

’ outgoing traffic 50% = 6,522.29 min. /main fine/ year in 1996/97.

The detailed analysis of the traffic léading to the main traffic and demand assuinplion of the later

used tariff model ate shown in the first input data spread sheet in the $1-13-2 in the Supporting
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Report. The following three tables show the distiibution of the outgoing traffic in and froni Syfia %
for the year 1994:

Table 13.3.1.1-1 Structure of Outgoing Traffic 1994

Traffic Distribution 1994 in Million in %
Min.
Local call minutes (average call duration 3 min.) 3600 94.21%
National long distance minulcs 167.5 4.38%
Intemational minutes 53.8 1.41%
TOTAL 3,821.3 100%
(Source: according to STE Statistics 1995) %

Table 13.3.1.1-2 Outgoing Minutes Long Distance Traffic 1994

Governorates Outgoing Minutes in %
- Long Distance Nat'l. 1994
Damascus 36,753,398 21.949%
'Ri-u'al Damascus 28,323;’?76 16919
 {Homs 16,156,404 9.64%
- |Hama 5650788  337%
- +{Aleppo 37,406,468  22.33%
L [idich 8,644,560  5.16%
|rartous 10886328 6.50%
Latiakia 11,900,658 7.10%|
Al-Rakka 3,056,692 1.82%
Deir-ez-Zor 1,630,645 0.97%
Al-Hasakeh 5,584,508  3.33%
Dar'a 183,632  0.11%
Al-Sweida C1L,142200  0.68%
Quneitra 225460 0.13%
TOTAL: 167,545,607 100%

(Source: STE Planning Dept/ HCA Study Team 1995)
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Table 13.3.1.1-3 Structure of International Outgoing Traflic 1994

Split of Interaational Minutes 1994:  Total Min. in %
Outgoing + Transit:
Intemational minutes zone 1 7,283,768 13.52%
Intemational minutes zone 2 2,816,096 5.239
International minutes zone 3 21,910,405 40.66%
International minutes zone 4 10,395,011 19.29%
International minvtes Zone 5 820,014 1.52%
International minutes zonc 6 10,038,863 18.63%;
International minutes zone 7 _ 624,272 1.16%
ITOTAL 53,888,429 100%

(Source: Dept. of Exploitation and Traffic 1995)

© Decisive is the demand for the Arab ncighboring countrics in zone 3 (Saudi Arabia, Kuwail) and

zone 1 (Lebanon and Jordan). The graph shows the distribution of international outgoing (incl.
transit traffic).

|g[er G inter 7

s

Inter Inter 1

-
Inter 4 . Inter &

Inter 3

Figure 13.3.1.1-1 Distribution of Internationat Outgoing Traffic
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The international traffic is constantly and rapidly growmg since 1993. But the incoming traffic is
nearly twice of the oulgoing plus transit traffic. The data derived from the first quarter 1995 leads
1o estimates for 1995 of 100.7 million incoming minutes and "only" 59.5 million oulgoing
minuies. '

60-|
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201

1991 1992 1093 1994 1995 e’
Year

Figure 13.3.1.1-2 Growth of Intemational Otllgoing Tralfic
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Figure 13.3.1.1-3 shosws the surplus of the positive teaffic balance of ST, Great impofl'ancé has

the international telephone traffic for the financial situation of STE. Most of the revenue are

gencrated from international incoming calls.

Miso.
8%

Other Tel.
33%

.

" Local
10%

Long Dist.
6%

Intern.
A5%

{Souice: STI: Dept. of Accounting)
Figure 13.3.1.1-4 Structure of STE's Revenues in 1994 ¢' (cstimated)

13.3.2 Inputs on Cost

The investment cost as an input for cost oriented lariffs are taken from the technical plan.

- Investments are depreciated according to the specilic periods. Interest on the investment, operation

and maintenance costs have also been included.

. Unfortunately there are no suilable and achicvements oriented cost figures available from the

STE's accounting depariment. Thercfor_e the tariff study wil use a project approach with own cost

 cstimates as inputs for the tariff model. The used cost ligures have been discussed intensively
with STE counterparts and stand in line with international expericnced prices and costs of 1995.

Switching, transmission and outside plant are staled as so called net investment. The cost inputs

as follows:

"o swilching cost per mainline: - 300 US$
. transmission cost per main ling: 70 US$
*  outside plant cost per main line: 450 US$
«  administration: 30 US$

. total cost per new main line 1995 - 1998:

1320
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The switching cost including the MDE, power supp}y, battery, dicsel, air conditioner, raised floor
and installation supervision.

Cost of network management per main line ca. 10 US$ as well as overheads incl. planning,
installation and buildings of ca. 25 % of the a.m. net investment are also included in the figurces.

+ operation and maintenance (O&M) 10 % of a.m. Net Investment
To calculate tariffs it \'."z}s' necessary lo do a further breakdown of the cost data, The cost blocks
were separaled into costs concerning network dccess and costs coricerning traffic. The overhead

cost weie allocated to the cost origins of switching, transmission and outside plant. The
breakdown of total costs is shown in Figure 13.3.2-1.
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The network access costs compn'sc the total outside plant costs (incl. radio local IOOps) and 33.33
pcrccnl of switching costs. Then the relevant operation and mintenance costs as w ell as a interest

‘of 22 percent arc added.” The calculation of the inlerest is derived from the. devaluation of the

Syrian currency (Syrian Pound) in 1994 of 18 % (Source: German Trade Letter, Bfai-Linder
report, February 1995) and an added bond rate (c.g. state bonds Germany 1995) of 4 %.

The traffic costs include the expenditure on transmission equipment and 66.66 percent of the
switching costs. The transmission as well as the swilching costs are allocated to the difterent
services by weighling factors. The {ransmission cquipment is necessary for national and
intctnational telephony. Therefore marginal transmission costs are computed only for:

. new long distance national zones 1 -3,

. internationai trafficvones 1 -7,

To obtain marginal transmission costs for each service the relevant opcraiioh and maintehance
costs and a intesest of 22 percent were added. These cost were distributed according to the
assumed number of microwave stalions per zone.

*  longdistance zone 1: 12.5%,

+  longdistancezonc2: 25%,

¢ longdistance zonc3: 37.5%,

. intérationaizones:  25% (lo internationat gateways Damascus/(" Aleppo™}.

Apart( rom these costs the followin g negotiated scltlement rates for international traffic were added

" to obiain the total marginal costs for these services:

intcrational zone 1: US$/ 0.39 min.,
+  international zone 2: US$/ 0.69 min.,
’ intcinational zone 3: US$/ 0.79 min.,
* intemational zone 4: US$/ 1.18 min.,
) intemationat zone 5: US$/ 1.38 min,,
’ intemationat zone 6: US$/ 1.77 min.,
. international zone 7: US$/2.37 min.

Actually there are some irregularitics found in these scttlements of the a.m. international zones.
For example the countries of Cypms Grecce and Turkey they are alt included in the international

‘zone 2 but their settiement rates are ranging from 0.75 Gold franc (o 1.75 Gold franc (1 US$ =

2.5374 Gold franc). ltis recommended to build up internationat zones with nearly equal
sclitement rates for the included countrics.
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66.66 percent of the total switching costs weze allocated to tocal, long distance and international
traffic according to the weighted amount of traffic within cach zone. The w: CighlS correspond {o
the assumed humber of switches passed by spcc:ﬁc traffic: '

* local: t exchange,

. long distance zone 11 2 exchanges,
J long distance von¢ 2: 2 ¢xchanges,
»  longdistance7one3: 3 exchanges,
. international: 2 exchanges.

To obtain marginal switching costs for cach service the relevant operation and maintenance cosls
and an return of 22 percent were added.

In 81-13-4in the Supporting Reporl the detailed procedure for the calcutation of the marginal costs
is shown. Table 13.3.2 -1 summarizes the nrarginal costs of the different services. They will be

used to calculate the new tariffs for the master plan in the next paragraph.

Table 13.3.2-1 Marginal Costs of STE’s Network

L Marginal Costs (in US$) 1996 ||
ommon Marginal Network Access Cost (1 nstallatlon) - 82.50
“Common Marginal Network Access Cost (Annual Rent) | 17.6
livtarginal Costs Local Calls (Minute) ' | o.00s %
| arginal Costs Long Distance Calls Zone 1 {Minutc) f 0.02
Marginal Costs Loﬁg Distance Calls Zone 2 ' 0.051
Marginal Costs Long Distance Calls Zone 3 0.136
Marginal Costs International Zone 1 (Minutce) 0.611
Marginal Costs International Zone 2 . 0.911
arginai Costs International Zone 3 1.011
‘l‘;a_rginal Costs International Zone 4 B : 1,401
Marginal Costs International Zone 5 - . 1.601
[Marginat Costs International Zone 6 1.991
liMarginal Costs Inteenational Zone 7 . 2.591)
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