3.1.2 Trends in Teleccommunications Service Provision in Syria
3.1.2.13 Telephone Service and ISDN

The first Syrian investments in digital telephone systems were made in the carly part of the last
decade. Unfortunately, this was followed by a period of low investment that lasted into the carly
ninclies. The resuli was a substantial increase in the number of waiting apphcants a substantial
increase in the waiting time for seivice provision, and a scrious degradation in the quality of
service for the subscribers conineeted to the network,

This downward trend was reversed with a 1-million-line telephone network expansion program
that commenced in 1993, This had the cffect of dramatically improving the quality of service for
connected customers. However, the improvemients as regards the waiting list and the wailing ttime
for service provision were not as greal as expected because the construction of the corresponding
subscriber networks was delayed.

The selection of a sccond-generation digital switching system for the 1-million-line expansion
bro_ught with it the possibility of offering a number of snpplcn_icnlary scrvices for POTS
" subscribers connected to the new switching system (e.g., Call Waiting and Call Diversion). These -
supplcmenlary scrvices have been adverstised by the STE; but up to now the level of subscription
. has not been significant.

The new digital switching system lS 'also"ca_pab!c of supporling ISDN, and five local exchanges
- (woin Daniascus and onc in Ateppo, in Homs, and in Lattakia) arc cquipped with & total of 450

ISDN basic accesses for the purpose of conducting a pilot ISDN service. However, despite the
" fact that the exchanges in quiestion were instalied in 1993 and 1994, no customers arc yet
connected and only some trials involving the STE have taken place.

3122 | Mobile Networks
The STE is at an advanced stage in the preparations for launching a call for tender for a mobile
telephone network based on the GSM standard. The STE plans to seck tenders for the provision

of the Syrian GSM network on the basis of a *turn key’ project. The contract for this project will
include the detailed design of the network.

The tendering process will atso include the following, possibly separately contractible, elements:
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* training for STE opcration and maintenance staff on the GSM systcm
. technical support and consultancy during the initial two years of operation, and tonger if
necessary

The turn key project is expected to take 20 months for execution and handover to the STE.
Because the spcéif ication, tendering, and contract negotiation should lake about six months, the
GSM network is expected to be ready 26 months after the decision to proceed.

The STE also plans to seck tenders for a Public Paging Network, which will be combined with the

GSM ina single tendering procedurc and a similar turn key projéct approach.

3.1.23 Text, Image, and Data
Telex service has been running for many years in Syria, but usage levels and demand are falling
mainly because of improvements in the quahty of the tc!cphonc service and the miroduchon of

facsimile service.

Facsimile service is offered with specific connection and usage tariffs additional to those for the
normal telephone service.

Daiﬂ communication services are offered via'a small- qcalc packcl switched data network. This

: _pllot service has bccn a\"ulablc since 1994, with dedlcaled and dial- -upa acccss lo packcl nodcs

provided in the major cities.

3124 Other Services

The following are the other main services that have been developed recently or for which
development plans are under consideration:

" Leased Lines

The STE provides analog leased-line services that are used for dedicated access to the packet-
swilched data network and for private network applications.

Operator-Assisted Services

The nationwide operator service has been upgraded in the recent network expansion project, which
provided more than 500 digital operator positions {(terminals connected to BWSD).

1.5



Public Payphione Services

One thousand moder coin payphones and 300 debit-card payphones have been provided recently,
and public facsimile services are also available at a number of STE public offices.

Directony Information and Valie-Added Services

There is not a well-developed market for these services in Syria. Only a basic dircctory-inquiry

service exists, although improvements aré planncd. Plans are under consideration for the

development of the Directory Inquiry service that is based on a database application running on
stand-alene PCs and that could be updated from the customer services computer system database.
The feasibility of this approach, however, has not been established. No information or value-
~ added service othér than a “time announcement service” is available.

3.2 Basic Considerations on Services Provision Strategy for Syria

3.2.1 Methodology for Developing the Services Provision Strategy

Traditional approaches to telecommuntcations service provision evolved from the days when there
was one network (the PSTN) and one service {plain old telephone ‘;uvuc) and when Network

‘Planning was therefore effectively the same as “Service Planning.” Now a wide range of services
is possible, and these services may be provided using one network {an integrated nclwork), a

‘combinalion of dedicated networks, or a combination of um,gmtcd and dedicated networks. These:

‘networks 'md mtwork combm'mons will gm, rise to specific rcqulrmncms m

e " all th areas (h'\l requm, fund'uncntal icchmcal phns to be spamﬁcd (. g, swmhzng j

o 5S|gmlmg numbcrmg and lmnsmiss:on)

U - the detailéd planning of the tclccommunua!ions infrastrocture

. the planning for human resource requirements in cngmca.rlng operational management,
business planning, and marl\ctlng

¢ - the planning for orgammltonal change

e long-term strategic planning

* These are the reasons a services provision strategy is needed.-

The services provision strategy is based on the demand forecasts given in Chapter 4. In addition
ta the deinand forccast, the rationale of the services provision strategy is based on:
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. the assumption that the STE, as the organization with sole rights o provide
teleccommunications services in Syria, is obligated to provide the Syrian business
community and the country in general with the most efficient telccommunications services

possible
. the high degree of uncertainty as to how the market will develop
. a qualitative analysis (based on professional expericnce and consultation with the study

team members) of trends in telecommunications services and the identification of lutuse

directions in services provision that arc considered strategically important for the STE.
3.2.2 Corporate Mission

‘The approach to developing a strategy for telecommunications services provision should rely

- fundamentally on a full appreciation of the corporate ‘Mission’ of the company.

- While it is not known if the STE has written a mission statement there is little doubt that the STE

has a mission. This is clear from ils fccenl investments both in the basic network and in new
services. The STE’s Annual Report for 1992/1993 provldcs some insight into the Mission of the

company: The STE is dedicaicd to

* ‘extending the basic lclccommunuahons mfraslruclure constructed usmg the latcsl
lcchnologlcs across the enlire populatcd territory of Syria;

K ' prowdang advanced services such as Mobile Tclcphonc Data Commumcallons and ISDN

- gervices to nicet the busincss-communications needs as the Syrian cconomy grows ‘(and -
(herefore playing a centraj role in the development of the Syrian cconomy);

' improving and expanding conncctivity to supporl basic and advanced scrvices with

ncighboring countrics and the international community.

The service provision strategy in this chapter has been developed in line with this mission -
statement. The successful implementation of this strategy will pose a challenge (o the STE. This
fiftcen-year service strategy docs not presume to st any limit on the ability ‘of the Syrian -
tclccomminications nelwork operator (STE) to transform itself in order to be capable of mectng
the challenges facing it. In the short term, however, it is reccommended that the STE should
sériously cxaminc all options to procure appropriate external assistance in improving
organizational, management, marketing, and engincering skills for certain key service arcas such
as nmobile-telephone, data-communications, and InteHligent-Network-supported services.



3.2.3 Quality of Service Standards
3.2.3.1 Scope

Probably the single most important chaltenge facing the STE is the need to improve the overalt
quality of service to users of the network. The STE has invested (and intends to continue
investing) in ‘state of the ait’ telecommunications networks and there is therefore no reason that
STFR cannot achicve levels of overall service quality that compare favorably with international
quality standards. This cannot be achicved overnight, however, and will require a huge
commitment by the entire STE organization.

It is not the intention of this seclion 1o specify the objectives, targets, and time scales for achieving
improvements in the Quality of Service. This is a task that only the network operator itself can
undertake.

The purpose of this seclion is.

. to provide an overview of the approach adopicd by ITU-T (formerly CCITT) (o the subject
of Quality of Service, and

"« 1o0identify some of the basic indicatofs by which the Quality of Service can be measured
(and, thercfore, how the rate of improvement can be evaluated by the STE manag'c'm'cm). _‘ f

3.23.2 'Thc'l:'l‘liJ-Tj"sppro:‘u:.hE _

" The concepts and approéch to Service Quality adopted by ITU-T are contained in the 13-Scrics
Recommendations. The approach is a complex one (mainly because of the wide scope of the
subject) and there is therefore a need to define standard vocabulary for deseribing the various
geacrally app!_icablc concepts. The following is a summary, in a simplified form, of the main
‘concepls.

The ITU-T's approach is based on a methodology that examines Service Quality from the
perceplion of the user of the service. In utilizing a telecommunications service the user may
perceive (wo entitics:

¢ the “Network Operator” that provides the means to access and use the service




. (he “Network” itsell. That is, the terminals (if provided by the operator), lines, switches,

cte.

‘The contribution of the nctwork operator to the quality of service is characterized by one
performance concept, service suppori perforimance (Figure 3.2.3.2-1) which is defined as the
ability of an organization to provide a service and assist in its utilization.

The contribution of the network to the quality of service is characterized by three performance

concepls:

Service operability perforinance is the abilily of a service to be successfully and casily operated by
a user (including the characteristics of terminal cquipment, the intelligibility of tones and

announacements, ¢te.)

Serveability performance is the ability of aservice to be obtained - within specificd tolerances and
other given conditions - when requested by the user and to be provided for the requested duralion.
(Serveability performance thus reflects the response of the network during the establishment,
retention, and release of a service connection) '

Service integrity is the degrec to which a service, once obtained is provided without eXcessive
impaimuents. Service integrity is therefore primarily concerned with the quality of the signal at the
receiving end.

All these conccpls arc dcfmcd l'rom lhc perspective of the user of the scrvrce  From the
perspective of ihc nctwork opemtor a useful concept is network pcrl’ommncc |

Network performance is the ability of a network or network portion’ to provide the functions
related to communications between users. It is a concept by which network characleristics can be
defined, measured, and contiolled to achicve a satisfactory level of service quality.

- ‘The refationship between 1hcsc‘conccpts is depicted in Figure 3.2.3.2-1.
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Figure 3.2.3.2-1 Relationship of Service Quﬁlity Concepts

Moasurcslof petformance based on this approach, as defined by FTU-T, are described in detail in
S1-3-1 in the Supporting Report.

“The above approach _rccominbndcd by ITU-T should be scen as a long term target methodology for
-improving the service quaii-ty. The methodology is sophisticated because il is intended for use by
nc(i\ ork operators who‘se‘ qualily of service is alrcady very gdod which implies that more precise
ways of analyzing ‘the various quality of service parameters are necdcd in order to continue to
nnkc improv cmcnts from lhc pcrccpuon of thc user.

The;cforc the above épjxoach’ is récommcndod for Syria, bui only asa long term objective.

3.2.3.3 Recommended Short/Meditm Term A pproach for STE.

Itis recommended that the measures of performance as contained in Table 3.2.3.3-1 be adopted by
- STi. The measures are broadly in line with those recommended by ITU-T and will facilitate a
migration towards the ITU-T approach.
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Table 3.2.3.3-1 Recommended Measures of Neiwork Performance

Measure ol performance

Mettied of measuning

quivalent TTU-T performance

| calcgory

Telephone penetration per 100
populalion

Telephone penetralion per household
Service automation (the percent of
subscribers connected to automatic
telephone service)

Service homogeneity (the percent of
subscribers connecled to digital
exchanges)

Mean service provisioning time

Number of waiting applicants

Subscriber faull reports per 100
subscribers per year

Mesan waiting time for fault repair

Peicent of faults reported more than once
by subscribers

v

Peicent of bills issued on time (nmmally
within 2 weeks of the end of the billing
pericd)

Pereent of bills disputed by customer

Peccent of bills with o'\'ercharging
Percent of bills with U'lderchargmg
Dial Tone Dclay

Answen’B.id ratio

Answerfseizure ratio

Percent of successful calls

Percent of calls that are inferrupled

Percent of established connections with
Iransmission impairments

Percent of customers satisfied with the
overall qualitly of service

Bascd on national statistics

Based on natjional statistics

Based on STH data on the network

Bascd on STE data on the network

Based oo STE dala on waiting applicaals

Based on STE data on waiting applicants

Collection of dala at fault report centers .

Collection of dala at fault repotl centers’

(will require that the time of favlt repair
be reported to fault report center)
Collection of data at fault report centers

Coltection of data at billing centers

Collection of data at (billing) centers
which specifically handle complainis
regarding bills.

Col]ecl:on of data al billing centers

Col]echon of data at billing center L

Testing accordmg 1o deflned t!me.
intervals and busy hours

Traffic measureraeats, and or ‘slatistics
from test calls

Traffic measurements, and or slatistics
from test calls .
Traffic measwrements, and or slalislics
froms lest calls

Very difficult to measure. Only should
be investigated in silvatlions where
subscriber reports suggest a  real
ptoblem,

Using lest calls.

Using surveys of customer atlitudes.

Service support performance

Service support performance

Service support performance

Seivice support perfortmance

Seivice suppoit per_for:mé_;ncc _
Service suppoil i:e:rormancc .;
Sen'éabiiil)" pcrformaince:
Serveability performaﬁcé
Serveability performance

Serveabilily petfor'mam:e

Service integrity

Overall service quality




3.2.4 TheImportance of Marketing

In the preliberalization days of the monopoly network operator (the PTT), there was a single
uniformiy applicd telccommunications service thal was offered to the customer, more or less on a
“yake it or leave it” basis. The PSTN has nevertheless penetrated practically all corners of the
world, basically because it provided a service recognized by uscrs as essential. Most users,
' parlicul'uiy in developing cconomies, do not yet perceive advanced telccommunications services as
essential, and instead consider issues such as the quallty and price of the basic scivice to be the
“most important, Furthermore, advanced services have been developed in telccommunications
services markets (hat are competitive, or that are being geared up for competition. One of the
reasons that advanced scrvices are successfully introduced in competitive markets is that
competition leads to the development of marketing skills.

The importance of marketing and the importance of business skills in general should therefore not
be underestimated when making investments in telecommunications networks to support advanced
services. In particular, it is reccommended that the following points be givch scrious and careful
consideration when making decisions on plans for service introduction:

Modern telecommunications networks can deliver many services and service features to the
customer. - Sclling these services to the customer, however, will be successful only when
supporlcd by a detailed marketing stratcgy bascd on a clear undcmandmg of the communication
requi rcmcnlsfprcfcrcnccs of the different classes of uscrs and on the targeting of specific user

grotips with individual services and service, features that satisfy their rcqu1rcmcnls:’prcl’crcnccs -

: Thls1smconirast tolhc“takcnlorlca\'cn approach. o f

Some of the services available on modern networks have been designed primiarily to increase the
usage of other (basic) services, the revenue from which may be much more valuable to the
network operator. Therefore the underlying business strategy that led to the design of a service
" must be understood and assessed (o determine if that business strategy is appropi'iatc. And the
-~ design parameters of the service need 16 be understood so that the service can be customized if a
* different business strategy is necded.

In :gc'ncrzil,' modem syslems/services require modern managcmc'nl' and mzirke.ling tcchniques,
without which the investment may be partly or even wholly wasted. Therefore it is at least as
important to develop the commercial skills nceded to successfully market modern
telecommunications services as it is to develop the technical skills necded to operate the networks
these services Tun on.




3.3 Plain Old Telephone Seavice (POTS)
3.3.1 Basic Telephone Services for POTS
Tabte 3.3.1-1 lists the basic telephone services that are recommended to be provided :

Table 3.3.1-1 Recommended Basic Tc!gphonc Scrvices [or POTS

Basic Telephone Service Residential - Small Busincsses Medium/Large Notes
Custonicrs and Profcssionals  Businesses
Local, long-distance, and =& X x Note 1

international dialing

!’g Access to assistance operators x x X Wole 2
= £
Access o emergency services Y X X Fire, ambulance, police
Access to directory informalion X X _ X National and
services : - internationat
Private payphone seivices - K x Note 3
Line hunling - X ’ X
Qutgoing service restriction X : x X o . Permanent code barring
Malicious call trace x: _ X : X

Detailed bitting information ‘X : x L o S ~ {Iixcluding local catls)

Nore 1
This service should be made equally available to all customers without any resiriction as to the nature of the terminal
equipment being used (i.e. telephone, facsimile, modem) provided that the termina} equipment meets the approval

fequircments for connection to the public switched {elephotie network.
Note 2

The usual services available through the operator—such as call establishment, assislance, res'erscd'-char:ge calls, pesson-to-

person calls— shoutd be provided,
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Note 3
The-private business scelor should be encourzged to make tclephone services avaitable to the public. This is discussed

fusther in Subsection 3.8,

3.3.2 Supplementary Services for POTS

'Supplcmcntary:serviccs for POTS can be problematic for the network operator to propeily
manage. The problems can be widersiood by first examining the background against which :Ihcy

developed.

In the carly ci ghties there was in the international standardization bodics, a debate about how (o
handle supplementary scrvices for POTS. The niain body of opinion, while recognizing the
“benefils of standardization for supplementary services for POTS, were fearful of the impact such
standards would have on the inarket for ISDN, the marketing strategy for which in many counlres
- was centered on the ISDN supplementary services that in practicc were not a whole lot diffesent

from the current POTS vessions. But swilch suppliers, who had been delaying the development -

~ of these services because the standards work ivas at an carly stage, then proceeded to develop their
- own versions of the services. This development gained momentum from the delays in ISDN
- deployment, and supplementary services for POTS have gained widespread acceptance in many

" markets.

. Theze a‘rc"'sl_ill no infernationally agrcfccl standards (S!agc 1 description in.ISDN' terminology) for |

the supplemqniafy;Scn}'i(':cs for PQT‘S.’ ‘The CEPT, under a new mandale foliowing the

‘establishment of the ETSI, carried out further work in this area but this work may not be known -

oltside the CEPT countries and may not cven be applied by all the main CEIT-based switch
supplicss. - The problem of standardization becomes more acute when more than one switch
supplier is involved.

- A second problem that results from the lack of standardization of si:pplcmcnlary services for

:_ POTS _is'lhal the services interactions are not defined. For example, some switch suppliers are
" now offering Calling Line Identification (CLI) on POTS lines using DTMF down the analog
. “subscriber line. Soin the case of a “diverted call,” one could ask the question what CLI nuimber is
idéntificd: the “A-Number” or the “B-Number.” Nowhere is this service defined for POTS,

A third problem with supplementary services, which is not unique to POTS but is shared by ISDN
supplementary services, is that there is a large number of them, their development having followed
the trends set in the PABX industry. The total number of individual supplementary services is
about 20, and this total is growing. There is a high risk that both the network operator’s

314
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§ marketing staff and the customers wilt bccome confused, Table 3.3.2-1 lists the commonly
available supplementary services for POTS. The bricf explanation of each service given there is
intended only to give an idea of the function of the scrvice (i.c., itis not a full service definition).

Table 3.3.2-1 Commonty Available Supplementary Services for POTS

Name Explanation
Abbreviated dialing Use. 1 or 2 digits 1o dial up to 100 prestored telephone numbers,
Cail diversion : Forwarding, (o another num.ber, of all incoming calls:
-Call forwarding unconditional - independenty of the condition of the incoming line
-Call forwarding on busy - - only when the incoming line is busy
:gj -Call forwaiding on no reply - only when there is no answer for a predelermined peniod
- Call forwatding on busy or o reply - whea the jacoming lice is busy, or whea these is oo answer for a predetermiacd
period

-CFU with precedence over CFBICENR | - CFU can be activated and has precedence when CFB'CENR is active on the line

Alarm-clock call {ene call) User sets a limé within 24 houss (o reccive ringing on his line,
Alarm-clock call (daily) User sets time 1o reczive ringing on i;is line, daily, for a period.
Call waiting (with call hold) . | Call atiempt (o 2n'engaged line causes a special tone on that line.
Call hold - User may put an aclive call on hold and answer o establish anmher. call
Three-parly conference To establish, or to join, two simultaneous calls on one line. -
l{;ot line {immediate) . Immediate call attempt {0 a fixed destination oa "pick up”
Hbt line {delayed) : .| Call to a fized destination, if dialing does not st'z;n within a feiv'sec'onds.: |
Maticious call trace o Assumed to be part of the basic s;er'\l'fice |

% . - | Meter observation ' Recording of charge units per call, for a limited ﬁcr[od.
Service restriction {by STE) Assumed to be part of the basic seevice . ]
Service resiriction (by Subs) Prevent oulgoing calls to all or certain destinations (User aclivated).
Call completion to busy subscnber Calting subscriber enc.oumering busy, network will establish calf whea bﬁsy tive is

free.

Cal]iug live identification peesentation Calliag line number is sigdalcd 10 the called subscriber using DTMF

Do not disturb Diversion of all incoming calls to a network announcement.

A fourth problem is how to properly charge for these services. The STE has published only

subscription-based tarifls: usage-bascd tariffs do not scem to be specificd. So, for example, the

subscriber may wish to have all his calls diverted from :his home to his office but may not

understand that all diverted calls may be chargéd to his home line. And whether the activation of a
z sérvice actually incurs a charge has not been specified.
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For all thcsé reasons it is recommended that the STE proccéd' with caution and take a stepwise
approach to the marketing and sales of supplementary services for POTS.

As afirst step, it is rccommended that STE select a small number {at most three) of supplementary
‘services for POTS. The services suggested are call waiting, call hold, and three-party conference.
These scrvices are proposed because :

. they are rclatively simple services
° they complement cach other to the extent that all three could be invoked on the same call
. use of the scrvices also will imply increased usc of the basic services (and therefore,

increased revenue)
There are two essential steps that must be taken before offering the service to customers:

. Testing and verification of the operation of the service: all aspects of the operation of the
services, including the charging for the activation and for the use of the services, should be
fully tested against the services specifications from the swilch supplicr, which in turn
should be verified against any available international specifications for the services.
.Markc'ling niaterial and instructions for the customer should then be prepared on the basis
of the tested and verified service description rather than on the basis of assumptions about
how the service works, o _ . : ,

'+ Fieldtrial: the services should then be run on a field-trial basis in a restricted exchange

arca. Following a fuli _asséssmlcﬁl of the field trial, the service should be offered to all .

‘customers, < o : o |

Following a reasonable interval, which should be defined in the marketing sirategy for POTS and -

which ultimately will depend on the markel reaclion to services launched, a second supplementary
“services group could be introduced (following the above procedure). 1t is suggested that this
~_sesvice group be the “Call Diversion” services:

»  Call forwarding unconditional

. Call forwardin g on busy

. Call forwa fding onnoreply

. Call forwarding on 'busy or no reply

Further steps coutd be defined but, in genesal, the approach should not be based on the
assumplion that ali scrvices for which the exchanges are chippcd nced 1o be introduced. 1t should
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instead be based on the development of business cases and marketing strategics for cach service
and service group.

3.3.3 POTYS Services for Medium-size & Large Business Customers

One of the most popular POTS services among medium-size and large business customers today is
Discct-In-Dialing (DID). - An ISDN, DID service is sometimes mistakenly listed as a
stipplementary service for POTS, but it actually is a service that normally requires a completely
different interface structure. In any case, regardless of how it is classificd as a service, it is
singled out here for special attention because of its widespread popularity as a service that
improves business communications efficiency and that also increases call completion rates and,
therefore, revenue.,

DID enables the network to address the extension line terminals on the customer's PABX without
the need for intervention by the customer's call-handling operator. Normally, however, if there is
no answer within a cerain time, the call should revert to the operator. Apasl from the |
improvements in the cfficiency of call handling, DID will cnable

. facsimile ntachines and other communicati'ohs terminals to be connected (o the customer’s
PABX without the need for dcdlcaicd PSTN lines
¢ calls to be answered at cxtension lines aflcr normal w orkmg hours (whcn lhc call- hzmdlmg

operators have sloppcd working);

. the e\plc)ll'tllon of other service pOSSIblhltcs in lhe PA BX such as \'o:u:mall

“The main disadvamégc of the service from the network operator's point of view is (hat the service

can lead to inefficient use of the available number ranges, depending largely on the way the scrvice
is specificd by the network operator and implemented by the switch manufacturers. Normally the
service treals the PABX, with its extensions, like another local switching node on the pﬂb}ic :
network and therefore has 1o allocate it a number ran.gc like that allocaled to any other local node.
The number range may far exceed the requirements of any particular PABX and (he unused part of
the number range may therefore be wasted since it cannot be al_locatcd to another customer. Where

‘there is a high concentration of large customers who want DID service, aumber ranges in the arca
‘may become “caten-up” faster than expected.

The DID service musi, therefore, be faken into account 'whcn'drawing up the national network
numbering plan.



3.4 Mobile Services
3.4.1 MobileTelephone Service

As described carlier in Subsection 3.1.2.2, the STE is al an advanced stage in the preparations for
hunchmg a call for tender for a mobile telephone nelwork based on the GSM standard.  With
regard to the provision of basic mobile tclephone service, evolution o' new mobile services,
interworking with the digitat fixed network infrastructure, international interconnectivity, and

roaming with neighboring countrics and the rest of the World, GSM is strategically the right

choice for the Syrian Public Land Mobile Network. Since the STE has already made this choice it
is not considered useful to discuss the alternative options, and it remains (o be said only that the
choice of GSM is fully endorsed.

There are three arcas on which this section will focus:

. the time scalc for the launch of the GSM service
~* - theservices to be specified in the tendering process
. organizational issues
3.4.1:1 Timc Scate for the Launch of the GSM Service

It is slrongly rccommcndcd 1o get, started wulh the GSM service as soon '15 p0551blc Mob:[c
lclcphonc scrwcc is strategically mlpoﬂanl for sctcm] r¢asons ;

. it is potentially a high revenue carner and, for the operator of the fixed network and the
monopoly service provider, the required initial investments will be much less than what
would be required of a new network operator starting from nothing;

. it will bring with it a huge boost to the public image of the STE as a service provider,

_ particwarly among the influential business sector
. it is a service that brings real added value to the customer in terms of the effi lmcnt use of

time and the efficient managemcnt of a business, and is one that has a positive overatl

~ influence on the business eavironment and business culture
+ it facilitates communication for business people and private individuals who travel
internationally and it will enhance the image of the country as a place to visit for business,
investment, holidays, etc.




* it can be a very valvable service in cases of emergency and may be an ¢conomically viable
way of providing public payphone services in areas that do not yet have fixed network

SCrvices.

For all these reasons, the STE should move ahead with the GSM project as soon as possible.

3.4.1.2 Scrvices to be Specificd in thie Tendering Process

Tn addition to the standard list of GSM services which have been already specified in STE’s GSM
procurement specification, reference number 4/93 dated August 1993 (currently planned to be
updated by the STE), the voicemail facility should be included in the tendering process as a
funclionally integraled, but possibly physically scparale, sojution. The voicemail service may
prove very usclul for customers who do not have a fixed network telephone to which catls may be
forwarded when the customer is outside the coverage arca. Since the coverage at the lime of
service launch will not be extensive, the voicemail service will help to smooth any initial -
complaints about the coverage and should prové to be one of the sclling points of the service.

An interesting variation on the voicemail service is that it can also be used as a faxmail. -With this
service, a single GSM terminal with a data port, can suppori sufficient communication
functionality to cstablish a small business. However, the design of the mail box server mc'm'ory
requirements for faxmiail will be substantially different than for voicemail, so this option should

- also be explicitly mentioned in the tendering spcc’:if ication.

i should be specuf:ed asa rcqu:rcmcnt that the network managcmcnl syslcm shaJl bc in accordancc o
with FTU-T TMN principles. Scction 8.5 contains a description of TMN.

In addition, it is recommended that the system shall be capable of supporting Intelligent Network
(IN) functionality and interfaces. Information on IN services and ncl\\ork architecture are
contained in Sections 3.7 and 6.13 of this rcporl ‘



3.4.1.3 Organimlioﬁal Issucs

Itis strongly recommended thai

¢ a functionally scparate managcr_ném structure be established within the STE for the
purposes of handling all aspects of the establishment and operation of the GSM service in
Syrnia. _

. the STE procure the seivices of an external ageney or company that is experienced in all

aspects of the successful provision of mobile telephone services (o support the new
management structure for a period of at lcast two years, and longer if neccssary.
3.4.2 Pagiag Service

Paging Services arc now flourishing all over the world since they came into use in U.S.A., and
~ there were more than 53 million sabscribers by the end of 1994,

As radio technologies progress, the paging services now provide various kinds of services such as.

numeric or alphanumeric display, wide-area paging scrvices, and value-added services different
from the conventional services p:l ging only by tone si gnals.

- The STE has aplanto mlroducc a paging S)stcm and as far as p0531blc the S)slcm is to uuluc the
Qamc base transceiver stauons that will be prcp'ircd for the mobile iclcphonc syslcm “This is one
- of the most sagmftcanl matters from thc \lcwpomt of cost savings.

If the STE sclccls the ERMES system, it will need to coordinate the use of the available radio-
frequency band,

3.5 ISDN Services

- Thé services suppoited on the lnfcgraléd Secrvices Digital Network (ISDN) are well documented

“and specified by international standards bodics, and the spccif ication have been available in
publications from those bodies since 1988 It is, thercfore, not considered useful to provide a
~detailed description of the ISDN services in this section. The reader is advised to refer to the
relovant material in the ITU-T Recommendations Series 1 200.
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The ISDN has developed slowly over the past §0 years, but the difficultics arc well on the way to
being solved and §SDN can be seen as the network of the future not only for big companies but
also for small and medium-size companies. ISDN growth rates in somne European and other
counties are beyond 30% per year. Today some ISDNs have millions of user lines for primary-
rate access and basic-rate access.

In general it must be stated that ISDNs will not play a s'igni'ﬁc'ani rote (in terms of the percentage of
total subscriber's economic impact, and social of fects) for the S_TF. within the next 4 (o S years.
The reasons for this are spelf oul in the demand forecast for ISDN contained in the second section
of Chapter 4.

There are, however, some good reasons for introducing ISDN services soom:
+  siralCcgic reasons
«  to'satisfy service requirements of certain business customers
. 1o increase the efficiency with which subscriber lines are used
+  to obtain expettise

Therefore it is recommended that the line unit capacity should be expanded during the Eighth Five-
Year plan. At most 1% ISDN of the total number of line units seems to be a sufficient amount of

ISDN lines for the next 3 to 4 years, but the amount will probably be less than that. It is important,
“however, that ISDN can be offered on a broader basis in the business acea; that is, it is important

that ISDN is a_vai!able 1o most busiqcs{s customers,

As mmuoned above it is unportam for the bTL, (ogcthc,r with other mtcrnslcd orgmmallons in
Syria, to develop c:\perllsc in:ISDN luchmqucs and "IppllC"tllDI’lS There is currt,mly alot of
ongoing development work on lSI)N apphc*ﬂmns “The STE lns the 'tdvanhgb lh'u is dlglldl

telephone network can, ulahvcly quickly, be equipped with additional ISDN (,"lp‘lClly It is

(herefore important that the required expertise be developed and that trials with various scrvices

“and applications are executed professionatly. If circumstances with regard to narrow-band ISDN

do not change, the dévelopment of this expertise will anyway be necessary in preparing for future
trials on faster data communications and B-1SDN scrvices.

The STI’s existing capacﬂy of ISDN termination, installed at lclcphonc cxchangcs m four of the
main cilies, is an ideal basis for starting ISDN activitics. 1t is rccommended that the STE establish

an ISDN pilat as soon as possible.

It is-also recommended that a full reevalvation of the future potential for ISDN be carried out
within 2 years, al the latest towards the end of the Eighth Five-Year plan.

3.21



3.6  Data Communication and Wide-Area Nelworking Services
3.6.1  Background

Data communications has in the past ten years or so undergone a revolution, driven by two main

factors: 7 _

« substantial growth in demand for more flexible and faster data conimunications in developed
cconomics.

* libcralization in the telecommunications services market generally and in the nonvoice sector in
particular

Data/WAN conmunications nctworks that have become well established or that have bcgun to
cinerge during the pas{ ten years or so are the following :

+ Data communications over the switched telephone network
* Digital lcased-linc services -

+ Services based on packet-switched networks

« Frame-relay (FR) services

+ - Switched Multimegabit digital sen’iccs (SMDS)

.. Mclropoh{anarca networks (MANs)

+  Broadband swnchmg nclworks (bascd on lhc ATM)

This évo!ulic?n tow;ards higher a;nd hi ghér spccds is being driven by -

* a widespread usc of powerful compnlcf systems that can generate very large files an
organimiioﬁ may want to move around within the organization or communicate to a different
organization (in particular the widespread use of Local-area nelworks (LANS), and the desire
b) Or ganizations o interconnect these LA Ns)

¢ the dc:vcldpmcm of multimedia applications for the services seclor amd for desktop PC users

. the libera_limlioxi of the basic telecommunications infrastructure, allowing competition in the

local loop and the marging of interactive entertainment and television distribution with

telecommunications services provision.

Typical bit rates and applications forescen, and the networks that can support them | are listed in
Table 3.6.1-1.
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Table 3.6.1-1 Typical Bit Rates, Applications, and Supporling Networks

Bit rale ilolding time {avg.). Apolications Sﬁpporting actworks/services
up o 64 kbit's 10- 1,200 s Telemetry, Telecoatrol, Telegram, PSTN, PSDN, ISDN, lLeascd
Facsimile, File transfer, Vidcotex, E- lincs

mail, Voice, ¢te.

up to 10 Mbit's  10-1,200's Multimedia, Hi-fi sound, Vidco ISDN (nx64 kbit's), B-ISDN,

telephony, © SMDS, MAN, Leased lines

Interactive data, Butk data transfer

10 - 600 MbiU's up to several hours Vidco distnibution, Video library, SMDS, MAN, B-ISDN based

Video education, Inleractive video on the ATM

3.6.2 Options for Data Communications in Syria

- 3.6.2.1 Data Communications on the PSTN

"'The PSTN has the capabilities to support certain tow-speed data applications, the main one being
' of course Facsimile Group 3, and is increasingly being used to support file transfer (PC/Server -

Scrver/PC) as an economical alternative to facsimile transfer of text-based files. However, apart
from facsimile, the modern day PSTN's main role in data communications is in providing dial-up

‘access o dedicated data commumcahons networks, such as X.25 packct-swntchcd data neiw orks

- (PSDNs), and the services that may be accessed thereon, such as dalabase ‘access to vidcotex
applications, file uploadlng!downlmdmg, and clectronic mall systcms There has foilowmg the

~ “steady and slccp decline in pnccs for personal compulc;s been a global csmhlxon in the use of

clectronic mail s5stems

The only PSTN data communication application that has found widespread use’in Syria is
facsimite transmission. The pnncnpal reasons for this are the low penetration levels for computers
in the country and the strict regulauons governing the connection of modems.” The PSTN should,

however, play animportant role in supporting data communications in the f ollowin g areas:

+ insupporling the expected growth in facsimile communications
+ *insupporiing file transfer -

+ in supporiing dial-up access 1o the PSDN

¢+ in supportmg access to information services (e.g., the lmcmct)



No specific plans need to be drawn up for supporting data communications on the PSTN, bul it is
recommecended that the regulatory sitwation with regard to the conncction of data terminals,
modems, etc. should be reviewed to remove unnecessary constraints that may inhibit this sector of
the market.

3.6.2.2 Data Communications on the Telex Network

The decline in telex network worldwide has been as dramalic as the rise in the deployment of
facsimile machines. [t goes without saying that no further invesiment in the telex network should
be made. Cugrent telex traffic appears mainly {o be international, and this too will rapidly decline
with the improvement in international data communication—including lacsimile transmissions to
and from Syria.

3.6.23 Data Com munications on the Packet-Switched Data Network

Itis recommended that packet-switched data network (PSDN) form the core infrastrucivre upon |
which data communications will be supported in Syria until at least the year 2005. The STE is
running a PSDN scrvice in Syria.

* The approach to developing the paékcbswiichcd data ncl_work should start with

v a dclallcd asscssmcm of lhc currcnlly mnnmg PSDN scrvncc 1nc!udmg a dctaitcd asscssmcnl of

‘ customcr ] capablhly o take adx"mlagc of thc scmcc and how customer usage is expecled o
cvolve R

* the identification of STE’s own requircments as a user of the service

+ atechnical evalvation of the packcl-éxvitchin g system installed in Syria

* identification of measures to stimulale dcm:_md for the service, including the development of

~ service/information proi'idcrs, the establishment of service nodes of intesnational clectronic mail
services such as the Intermet or X400, and the establishment of electronic mail services

A detailed feasibility study ‘on the development of the PSDN is therefore urgently needed and -
“should be carried out as part of the next phase of the siudy Specifically, the PSDN shoutd be
capable of handling

“» the expected growth in demand for the service from the governmentindustry/service sectors for
dedicated and dial-up access




f:ﬁ « expected growth in demand from small enterprises, PC users, cte. who wish to access the

S

service using dial-up access via the PSTN

the STE’s own future requircinents for PSDN services, rcquircmcnls due to

- the large-scale computerization of the customer service order system, first with the
expected 14 centers in Damascus (and kater with the establishment of centers throughout
Syria) .

- the large-scale computerization of the bl!lmg sys!un and the reliable transfer of call
charging data from the digital telephone exchanges/OMCs dm.uiy to the Billing stluu
host computer

- ihe instalfation of a network management system Whth could require very fruquenl transfer
of traffic data and other kinds of data from the digital telephone exchanges and other
network components

interworking with 1SDN exchanges to provide service support for field trials and pilot ISDN

services 10 be launched

3.6.2.4 Data Communications on the 1SDN

As discussed cardier (Section 3.5), the further deployment of ISDN line unit capacity witl be
limited. [t is assumed, however, that the ISDN will play an increasing role in data coimmunication
in Syria. ' -

Clearly n is important to give priority lo data '\ppluallons in the tnals and pilot bbl\’lC\,S for ISDN.
It is theiefore recomnmended that appropris fate mtemorkmg Lapabxhly bu“cul the ISDN OKLh{lI]gLS
and the PSI)N be LSIHblISth R

F2
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31.6.3 Leased-Line Services
The following leased line services should be offered by the STE:

Ordinary-quatity leased lines for iLILphOIl}' 'md other | pu:pos«,s not rc,qumno the usc of spu:nl
quality circuits. These leased Imc.,s should conform to 1TU-T (formcrly CCITT) Ruommmd'\uon
M. 1040.

Special quality leased lines conforming to ITU-T (formetly CCITT) Recommendation M 1020.



Both the above ITU-T Recommendations are intended for international leased lines bul are atso
widely applied to leased lines for national use and arc therefore rccommcndcd for usc in Syria for
bolh national and international leased lines.

In addition, the STE should extend its leased-line services to cover the whole range of digital
leased line services (subrates, 64-kbilfs, nx64-kbil/s, and 2-Mbit's leased lines). The specific
arrangemients necessary to provide these digital leased lines have to be worked ouit,

The STE should also explore the possibility of offering a "value-added" leased-line scrvice
-~ (someétimes called Managed Bandwidth Service, MBS).

3.6.4 New Services and Technologies

[t has atready been pointed out that there is a trend for broad bandwidth. Afso new services (c.g.,
FR for LAN interconncctions) are becoming imporlant in data communication. 1t is therefore
- recommended that studies on and trials of these new services and technologies be started soon.

3.7 Intelligent-Network-Supported Services

3.7.1 Whatis the Intelli gent Network (IN)?

First of all, it should be pointed out'thaf the intclligcnl Network (IN) is not '-u:tually a“nctwork™ at

all. Itisasctof funcuons that, nhcn cmbcddcd ina lc!ccommumcahons netwoik, combi ne with
* that netwotk to provxdc the basic bunldmg blocks for creating a completely new range of
*telecommunications services.

¥TU-T (Recommendation Q.1219), which is a useful guide for IN users (i.c., network operalors)
describes the IN as a‘concept, for the ereation and provisioning of telecommunications SCrvices,

- characterized by
J extensive use of information probcssing léclmiqucs '
¢ cfficient use of network resources
. modularization of network resources
' integrated service creation and implementation by means of reusable standard network
- functions
. lexible allocation of network functions among physical entitics |

portability of network functions to physical éntitics
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. standard communications between network functions via service-independent interfaces
. service provider access to the process of the composition of services

. subscriber control of subscriber-specific service attnbutes

. standardized management of service fogic

(Note : The significance of the items in italics is explained in the next subsection.)

The IN architecture is described in Chapter 6, Section 6.13, of this report.

3.7.2 WhatisIN Capability Set 17

Capability Set 1 (IN CS-1) of the IN is primanly concerned with the characteristics that appear in
italics in the list of characteristics in Subsection 3.7. 1. In effect, IN CS-1 is a subset of the full sel
of capabilities envisaged for an IN. This approach was developed in ITU-T and ETSI to enable
network operators (o enhance their existing network resources to support an initial IN capability.
"This will enable the rapid dcploymcm'of IN CS-1 capabilities, allowing nciwork operators to gain
the benefits of IN as early as possible while providing a migration path to [uture IN capabilitics.

~ Thepn ncipal capabilitics included with CS- 1 are

« A service lmplcmcnlahon platform lhal will suppori the definition of many services
“independent of the equnpmcnt providers . _ : S
. A multivendor capabahty withinan IN- structured cnvlronmcnt
. A multinetwork capablhty that will aliow nctwork operators to prov ide services that sp'm .

their combined netw orks

. Rapid scrvice delivery, since the services created using the IN do not depend on further
cquipment or software delivery by the equipment vendors '

. Service deployment i'ndcpcndcﬁl of the network node

3.7.3 Scrvice aspects of CS-1.

The following arc the basic service capabilities of the INCS-1:

Ilexible ronting, in which the service provider maintains the ability to control the routing decisions
on the basis of criteria such as: time of day, day of week, and authorization codes.



Flexible charging, in which the decisions regarding the charging for services are under the control
of the service provider and can be based on crilerta such as location, destination, origin, and
avthorization codes.

Flexible user interaction, which provides the capability of altering the amount or degree of user
interaction on a service-by-scrvice basis.

Exaniples of specific services (“building clocks™) supported by these basic capabilitics, or subsets
thereof, are the following : '

Freephone, which basically enables the called party rather than the calling party (o be charged for
the call, This scri'icc, however, can also incorporate flexible routing capabilities to enable
freephone calls to be routed to different call-handling centers depending on criteria such as the
~ origin of the céll, the time of day, or the day of the week, or dcpcndin'g on & proportional call
distribution algorithm. This mcans that the Frecphone service can be defined to meet the
Freephone customer’s nceds. - The network operator will have access to the process of
- manipulating the building blocks precisely in order to customize the service. Future custoniers
© may also have access to the blocks and be able to customize the service. The service has proved -
itself attractive to companies who use it as a competitive tool to attract customer calls and now
represents a substantial revenuc carner for many nelwork operators. |

Universal Nu}nber, which'is a call management service that basically decouples the numbering
schemes from the network access point and thcrcforc cnab]cs the allocation of company-specific -
: numbermg that is mdepcndcnl of the location of the company ‘Such arrangcmcms can involve a
.shared call chargc aSSIgnmcnl bcl\\ccn Ihc camng and called parly. 'The service can also be
‘ d'apiod to provide premium rate services, in which the catling party pays the entire charge for the
basic call plus a surcharge for information/consultation provided by a valuc-added service
-provider. |

“Universal Personal Telecotmmunications (UPT), which enables the user to initiate and receive calls
on any léril]iilal by using a personal UPT number, The UPT user who wishes to receive or initiate
calls at any {clephone can simply register his location with the network. '

Televolihg, which allows large-scale suryeys and opinion pdlls to be conducted over the tclephone
network. Such polls are usually conducted via national sound and TV broadcasting stations and
can resull in telephone traffic surges which are processed (counted) at the distributed service-
swilching points of the IN rather than at the centralized service control points so that traffic
congestion on the nelwork is avoided or minimized.
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Virtual private networking ( VPN), which provides an alter native (or complementary soluticn) to
the usc of leased lines for supporting the internal communications of an organization with PABX
facilitics at different locations. This is achicved mainty through the supporl of a private numbering

plan for the customer.

Wide-area cenfrex, which is similar to VPN cxcept that the multisite customer docs nol have

private switching facilities (PABXs) and instcad rchcs totally on the services provided by the

network operator. These services are in two parts: Centrex facilities provided for cach of the
customer's sites, and IN services to interconnect those sites in a wide-area private network that is
supportod fully on the public switched network. Since customers may have a mix of PBXs and
Centrex facilitics, their private networks may be supported using both VPN and Wide- Arca

Centrex services.

It should be pointed out that the Intelligent Network concept has developed as a result of evolving
compelitive market conditions. For this reason, IN-supported services have not been standardized
in detail, since many service providers are refuctant to rev cal their future services sirategics. The
above service description should therefore not be taken as serwcc definitions in the sense of the
Stage | descriptive methodology used for lSDN

L 374 Rccommcndaiions__rcgarding'lhc lhlcl}igcnt Network for Syna. '

In gcncral there are no ‘strong market prcssurcs on lhc SI‘E 10 dchvcr services of the ly pc

| dnscusscd in the preceding subscction, and the STE is, on the other hand, faced with significant

challenges to improve the quality of the basic service and to mtroducc data and mobilc- tclcphonc
services. [t imight then be argued that it is not Jusuﬁcd to devolé scarce resources (o what appears
to be a futuiistic concept .

To counter this qrgurncnl it must be staled that ]N-suppo:tcd services will bring real benef lls—-m'
terms of commummhons——!o all network custonters connected to the PSTN. Frccphonc for
example, has proved a m’qor success. In addition, IN services such as Universal Number, and
the assocmtc-d premium-rate charging possibilitics, provide an cfficient mechanism for connecling’
third- -party service providers 10 the network and for apportioning revenue, The Universal Number
service will therefore greatly encourage the development of third-party service providers.

On the other hand, maskét conditions can also change rather quickiy and demands for specific
services, such as Freephone, for example, could result in pressure to introduce this type of service
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quickly. What shoutd be avoided in this situation is the introduction of services like Freephone or
Televoling, in ways that are not supported by the Intelligent Network concept.

It is recommended that the STE establish as a steategic target the introduction of IN-supported
services from the beginning of the Ninth Five-Year plan. This will require that an IN-services
- planning group be established as soon as possible to camy out detailed studies on all aspects of the
IN and to prepare for a possible field tiiat or pilot service, or both, to be faunched near the end of
the Eighth Five-Year plan.

It is recommended that the foltowing services should be the focus of study by the IN planning
group :

_Frccphone'Service
Universal Number
IN-supported access to voicemail (fixed and mobile network)
~ Televoting .
VPN (as an alternative to leased lines for private voice networks) .
CENTREX { as an altcrnative to a PABX) |

3.8 Public Payphoné and Telecenter Services

T he STE has already dcmous{mtcd a progmsswe 'lppr()'lch and a comnnlmem to meel its social .
' rusponsnbllmes by mtroducmg modem payphone hc:lmcs in Syrm and by providing facsimile

_ terminals at pubhc call of fices. Itis rccommended that this pohc) continue and, specifically, that
? thc following course of action be purwed

The STE should continue to expand its public payphone services. A suggested targel penetration
of public payphones is | per thousand inhabitants by the year 2010 (a roughly S-fold increase
from the current penetration level).

It is recommended that the STE should devise plans to encourage the deployment of private
‘payphones in small-business premises, such as shops and restaurants, so that the burden of
providing public payphone services is not carried entit¢ly by the STE. A payphone on private
premises, however, is by definition not a “public payphone,” and one disadvantage of a private
_ pziyphonc is that access at certain times might not be guaranteed and 24-hour access is ustally not
possible. Public payphones, however, are not guaranteed to work 24 hours a day either, and
maintaining public payphones in proper working order is in fact a problem that most network



operators have ongoing difficulties in solving. From the point of view of the public, the
availability of privatc payphoncs should therefore prove to be at least as beneficial as that of public
payphones.

One basic requirement of all payphones, public and privaic, is that they provide “coin/card free”
dialing access in emergency services.

it is also recommended that the STE develop its public call office services to cover a range of
communications services. 11 is suggested that all large towns have a public call office (Telecenter)
that prov'idcs access 1o letephone, facsimile, dial-up access to data services, cic. for usc by
individuals and small stari-up businesses. Larger centers could be better equipped and the centers
in the largest citics, Damascus and Allcpo, should be equipped with videoconference lacilitics.,

“The above stratcgy covers the requirenients for public payphones and telecenters only in arcas that

are already served by a telephone exchange. A separate strategy for arcas that do not have any
telephone service at all, particularly small isolated villages and rural areas, should be developed.” A
number of options may be considered :

. the use of GSM payphones (solar-powered if necessary) for small villages and rural arcas
that are fortunate enough to fall within the GSM COVerage arcas; |

the uscof other suilable terrestrial radio sysicnis

e the useof satellitc-based telephone services

Al isolated commuinitics without other telephone scrvice should have access to public payphones.

The most feasible way of achicving this, and the appropriate targets to be achicved, can'only be
established alter a detaited assessment of population distribution in the country a{nd of the arcas not
expected to be served by the PSTN dunng the planning period. S

As a basic principle, béaring in mind the cconomic and social obligations for the provision of _
universal service by the monopoly telecommunication service provider, all villages not served by a
telephone exchange should be provided with public payphone services by one of the means
discussed above. Furtherniore, as a basic principle, all smaller communitics (Icss thasi 100

* residents) made up of fixed permanent residenices in areas not served by the PSTN should be

provided with public payphone services no more than 3 kilometers from any point in these
communitics.
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3.9  Vatue-Added Services

Value-added services are, for the purpose of this Chapter, defined as services that are provided by
third-party service provideis in co-operation with the STE. The types of services that are typical
for this scclor are

* General fnformation Services
- sporls results
- weather reports
- {inancial reports
- advice lines on various topics
- travel schedules

. Speciatized Informalion Services
- access 10 various databases
~ dircctory information
- information retneval
e Electronic Mail Services
: ’i he STE will have to take a ;)roumc role in ass:slmg outside orgmmalions in developing th e
scrwues Spucmmlly il is recommended that the STE encourage thc dwnlopimm of LILLIIOIIIC
: m'ul suwccs based on the establishment of an INTERNET or X400 IlOdL for Syria. Planning for
‘the mtroductmn of IN services on a pilot basis should targcl value‘added service prowdus
3.10  Long-Term Scivice Provision Strategy
3.10.1 Summary of Main Strategy on Services
The long-terin service provision strategy should be focused on four principal areas

N fproving the Quality of Seivice as a priority ebjective

i The provision and expansion of mobile services



i The provisioir and expaision of the packet-switched data network
services incliding new services and technologies

v The development of Intelligent -etwork-supported services

I Inproving the Quality of Service as a priority objective

Probably the single most important challenge facing the STE is the need Lo improve in the overall
quality of the services provided (o users of the network. Cicaring the backlog of waiting
applicants and satis{ying their demands is part of this objective. Regarding the other aspects of
service quality, STE has invested (and intends to continue investing) in ‘state of the art’
telecommunications nctworks and therefore there is no reason that the STE cannot achieve lévels
of overall service quality that compare favorably with international standards. This cannot be
achieved overnight, however, and will require a lot of commitment by the entire STE organization.

Detailed recommendations on micthods (o establish and monitor improvements in quality of service
standards are contained in Subscction 3.2.3.

i The provision and exprms.-'on of mobi!e services

s strongly rccommcndcd to gel shrtcd with thc GSM services and the Pagmg Scmc«,s as soon -

as poss;ble Althou gh mobite lclcphonc service is s{ralcgtcall) lmportanl for several reasons, the

* paging scrvlccs are more popul’tr This is because in spite of it’s being Olﬂ} 4 one-w ay

communications tool, it is less expensive than the GSM services.

For these reasons, the STE should move 'ﬂlcad with the GSM and pagmg scrvices project as soon

* as possible. In taking this steps, the STE should seriously consider

. a functionary scparate management slructlure to be ‘established within the STE for thc
purposes of handling all aspects of the establishment and operation of mobile scn'iccq in
Syria.

. the procurement of the services of an external agency or company experienced in all aspects

of the successful provision of mobile services to work with the new structure for a period
of at Jeast two years, and longer if necessary.
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v The trend toward Tow-carth-orbit (LEO) satellite systems for the mobile communications, @
including the paging systems. In particular, for the next several years telecommunications
operators must seriously take into account the trend ol these systems considerations
because they have the possibility of changing telecommunications systems drastically.
LEO satellite services are also expected 1o be provided in combination with the existing

terrestoial services,

111 The provision and expansion of the pucket -switched-deta-network

services hicluding new servvices and technologies

The PSDN should be capable of handling

i%

o the expected growth in demand for the service from the goveminent/industry/service sectors for
dedicated and dial-up access
¢ cxpected growth in demand from small enterprises, PC users, etc. who wish to access the
service wsing dial-up access via the PSTN -
¢ the STE's own future requirements for PSDN services, that is, requitements due (o _
= _lhe large-scale gompulmmuon of the customer service order system, firsi wlth the
expcctcd 14 centers in Damascus (and later with the establishment of centers lhmughoul
?3 Fia) :
-~ the Inrgc scale commﬂmmhon of lhc blllmg systun and the need for the reliable lr‘msfc
| of call charging data from the drgml lckphonc cuh’mg{,sv’O‘ﬂCs dm,uly to the bllimg
system's host computcr : - _ _
~ the mslallauon of a network nmnagemcnl syslun which could quum. vuy I‘rgqucnt

transfer of (raffic data 1nd othcr data from the digital tclcphom, cxchanges and o!hu

retwork components | : _
— interworking with ISDN exchanges to provide service support for field trials and pitot
ISDN services

: A dclmlcd fcaslblhly study on the dev ulopmem of the PSI)N is needed and should be carried out as
' pm of lhc next phase of the study.

" New data communication services and rcquircm'cuis as well as necessary consequences (e.g., a

"new generation” network) shoutd be studied. New services should include future requircments
 for more bandwidth requirement and for FR. " Value added” leased-line services could be pat of
* this new platform.



IV The development of Inelligent-Network-supported services

In gencral there are no strong market pressures on the STE to deliver IN-supporied services, and
the STE is, on the other hand, faced with significant challenges to improve the quality of the basic-
service and to introduce data and mobile-telephone services, It might then be argued thai it is not
justified to devote scarce resources to what appears to be a futuristic concept.

To counter this argument, it must be stated that IN-supported services will bring real benefits—in
ternis of communications—to all network customeis conncé(ed to the PSTN. Yreephone, for
example, has proved a major success. In addition, IN services such as Universal Number, and
the assoctated premium-rate charging possibilities, provide an efficient mechanism for connecting
third-party service providers to the network and for apportioning reveaue. The Universal Number
service will therefore greatly encourage the development of third-party service providers.

It is recommended that the STE cstablish as a strategic targel the introduction of IN-supported
services from the beginning of the Ninth Five-Year plan. This will require that an IN-services

- planning group be established as soon as possible to carry out detailed studics on all aspects of the

IN and to prepare for a possible field tsial or pilot service, or both, to be launched near the end of
the Eighth Five-Year plan. '

It is recommended that the following services shoutd be the focus of attention by the IN piaﬁning
Cgroup: | - o : ' '

* Freephone Service

Universal Number |

- lN-su’pﬁoﬁcd access (o voicemail
Televoting
VPN/CENTREX



3.10.2 Organizational issucs

Scrvices planning is considered to be essential so that the STE will be in a position to provide
advanced teleccommunications services at the right time and to ensure at the right price, and that the
customer has the resources and skills to take advantage of these services.

The STE will need to develop its partnerships with the other key players in the economy,
business, and induslry in order o

+ jointly plan for the deployment of advanced communicalion services for strategically important
businiess sectors such as education, health, and tourism.
» encourage the targe users (o plan their necessary investment in developing technology and skills

in ways that are consistent with the STE scrvices planning.

+ encourage the development and provision of valuc-added scrvices by independent service
providers. _ _ | '

* encourage the development of a range of related services such as local sof! tware/syslem

~ ‘suppliers, system integrators, consultants, buitding cabling installers, and so forth.

* cnsurc that appropriate interational standards and codes of best practice are applied gencrally in
the installation and interfacing of customer-premiscs equipment with the public network.

* apply minimum requirements on the connection of customer-premises equipment and systems
to encourage innovation in the development and use of applications th_at'cxploil advanced
_sc'rv'iccs. e s | |

In conclusion; the STE needs urgently toinvest in (fmini ng and nmnagqnicnl dcﬁ'clopmcul in order
' to cquip a fully resourced team with the necessary technical knowledge and marketing skills

needed to engage the business users, industry, and government agencics in a long-term
_ coordinaled marketing and deployment program.



3.10.3 Time Schedule

The approximate time scale for services devetopment in Sysia is given in Figure 3.10.3-1.
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CHAPTER 4 DEMAND FORECAST
4.1  Telephone Service

[n the study, demand is forccasted by two steps. The first step is a macroscopic level forecast
throughout the country. This forceast is a top down forecasting approach. The second step is a
microseopic level forecast for each province and cach individual tclephone service area; 1.¢. a

bottom up approach.
4.1.1 Macroscopic Demand Forceast
The macroscopic forecast of the Syrian nation-wide demand for the tong term plan basically

conforms to 1TU recommendations which standardizes national telephone demand forccast by
regression equation. However, the result is coreected to lake account of the wailing hist.

() 1TUmodd

Following 1TU’s recommendation, the National demand forecast is calculated by the éxpmlcntia!
equation showing the corrclation between demand densily (number of main telephone lines per
hundred population) and the level of the Gross Domestic Product (hereinafter referred to as
GDP) per capita. The calcutation makes it possible to forccast future telephone density at the
national level by firstly projecting the GDP and population in the future years. The regression

* modcl showing the corcelation between telephone demand density and the GDP per capila is

obtained by the least square method. The Data on the calculation in taken from w orld countries'

. current data of main line densrty per one hundrcd populauon and GDP per capita in US doflar.
' The world countrics' data shows the trend of demand in every stage of the dcvclopmcn! '

“Tables 4.1.1-1 shows the data collected for this study and Figure 4.1.1-1 shows the results of the
calculation using the above-mentioned method.



Table4.1.1-1  Main Line Density and GDP per Capita (1/2)

<GDP per capita: $676-§2,695>

Couniry GDP pei capifa [Density -
(US$) (MI./100 pops)
Dominica Republic 62 635
) Republic of Kiribati 750| 1.86
_ Republic of Honduras 763 206
B Republic of Cote d'Ivoire - 765 0.67
Republic of Scncgal 775 0.75
Mongolia 800 3400
Republic of Cape Verde T 820 314
Republic of the Philippines 824 1.03|
Papua New Guinea 830 0.90
Weslcm Samoa 865 4.06
Republic of Bolivia 886 238
Republic of Angola 915 046
Republic of Guateinala 928 220
Democratic People’s Republic of Korea 943 475
Republic of Djibout S L4
Republic of Cameroon 1,045 043
Kingdom of Morocco 1,075 248
[ Kingdom of Swaziland 1,080 192
Republic of Tadzhikistan 1,090 4.87
Romania -~ 1,090 1.7
Republic of ¥l Salvador 1,102 " 305
Syrian Arab Republic, 1119 411
~The Slovak Republic 1,127 o 1549
Hashcmite Ringdom of Jordan 1,160 6.45
- Republic of Vanuatu | 1,170 206
Republic of Congo 1,240 076
Republic of Peru . 1,295 281
“Republicof Ecuador | - 1,208 495
¢ Republic of Lithvania - - 1310 22.14
* Kingdom of Touga 1315 543
Republic of Bulgana 1330 26,143
Saint Vincent and the Grenadines 1385 13.97
‘The Creck Republic 1,390 17.61
Jantaica - 1457 6.81
* Republic of Colombia 1490 844
" Islamic Repubtic of Iran 1,500 502
Federated States of Micronesia - 1,500 281
Republic of Paraguay 1,528 283
- Republic of Namibia 1,530 399
Republic of Tunisia 1,565; . 4.46
Republic of Cuba 1,580 3.18
Republic of Kyrgystan 1.620 7.58
Republic of Georgia 1,725 1042
Republic of Costa Rica 1,757 10.54
Republic of Tuskey B 1,820 16.17)
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Mt line de zsity pex 100 pezsons

Tablc 4.1.1-1

Main Line Density and GDP per Capita (2/2)

<GDP per capita: $676-32,695> '

100.00

10.00

- 1.00

0.10

Counfry GDP per capita - [Density

USs$) (MIL/100 pops)

Kingdom of Thailand 1,908 3.10
Republic of Fiji 1930 632

Republic of Tiaq 1,940 3.50
Republic of Poland 1,960 10.28
Republic of Bosnia and Hercegovina 1988] 2039
Republic of Macedonia 1,996 935
Cornonswealth of Dominica 2,015 19.57
Republic of L.ebanon 2,110 9.26
Republic of Armcrica 2,115 16.64
Saint Lacia 2,115 13.04
Democratic and People's Republic of Algeria 2,130 365
Federative Republic of Brazil 2,151 683
Belize 2,171 1242
" Republic of Panama - 2251 - 9.67
" Republic of Moldova 2305 11773
Turkmenistan 2305 6.55)
United Mexican States 2317 7.54
Grenada . 2335 20.56

Republic of Mauritius 2515 742
Republic of Yugoslavia 2,519 17.13
Republic of Botswana 2,570 262

. Republic of Uzbekistan T 2,575 670
~ Malaysia 2,591 11.13

Average of 68 countrics - 1,531 733

Source ; World Telecommunication Development Report 1994 (1FU), ete.

Lower-middle $676-$2,695
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Fig. 4.1.1-1 Main Line Density vs. GDP per capita




The following result using the regression model is obtained by analysis'of latest available data
on 68 countrics reported in World Telecommunication Devclopment Report 1594 (1ITU).
Y=1,5467X-4.1864 - [11 ~ where
Y=logy, y:Main Line Density
X=log x, x: GDP per capita (in US dollar}
The present study uscs a slightly modificd regression model to take account of the fact that the
current telcphone density in Syria is higher than what would be expected from the Syrian GDP.

“The modified regression model is :
Y=1.5467X-3.9787 - [2]
The equation {2] is revised upward in correlation with the equation [1].

(2) Forsecast of growih of main demand factors
a) Population Forecast

The population of Syria is about 14 million in 1994. Table 4..1.1—2 shows Syrian

population statistics from 1963 (o 1993. This dafa shows that the average

population growth rate is around 3.3% or 3.4% with yearly fluctuation, especially,

an increase in the lasi 5 years to 3.4%. This study assumes population growth rate
of 3.34%, in linc with the average for the past 30 years. '

‘Table 4.1.1-2  Syrian Population Statistics
: R C . (Unit : thousands) .
Year | 1963 | 1970 | 1975 | 1980 | 1985 | 1990 | 1991 1992 | 1993
Population | 4992| 6257| 7380] 8701| 10.267] 12.116| 12.520| 12.958] 13393
Growth rate | Average of annval growth: 332% | 335%| 330%| 3.41%| 34020 336%

" Source : "Statistical Abstract $994", Office of the Prime Miaister, Syria -

Table 4.1.1-3 shows the population forecast used for the study.

Table 4.1.1-3 National Population Forecast

_ (Unildfpo ulation : thousand pcrsons)
Year | 1996 | 1997 | 1998 | 1999 | 2000 | 2005 | 2010
Population| 14,780} 15,274] 15,784 16311] 16856 19,865 23,412

In this pfojeciion, Syrian population will exceed twenty million in 2006. This figure
corresponds approximately with the "World Population Prospects, 1990 revision® issucd by
United Nations.



b) Economic Growth Forecast

According to the “Statistical Abstract 1994", GDP is expressed in the Syrian currency
[Syrian Pound]. On the other hand, ITU recommendations of telephone demand
calculation are based on GDP in US dollar. It is therefore necessary (o estimate the GDP
growth using the most appropriate exchange rate from among several possible cxchange
cates. ‘This study uses the UN-rate adopted by some organizations of Uniled Nations
including 1TU, which is 1US$ = 26.6 SP. Concerning the growth rate of GDP, this study
adopts 5.4%, ihe average growth rate of the last thisty years, because the recent rate of
cconomic growth fluctuates considerably as shown in Table 4.1.1-4.

Table 4.1.1-4 The Present Status of GDP Growth
(Unit : Million Syrian Pound)

Year 1963 | 1975 § 1987 | 1988 | 1989 | 1990 1991 | 1992 1993
GDP (M.5P) 21,284 50,710 78,018; 88,272} 79917 86,836 91,590] 100,009] 103,170
Growth Rate 287%)| 13.14%] 9.979%} 8.66%| s.a7%| 9.19%| 3.16%

Source : GDP at factor cost at conslant prices of 1985 by "Statstical Abstract 1994°

" Table 4.1.1-5 shows future GDP, and GDP per capila, eslimated for this study.

Table 4.1.1-5 GDP Forecast
o (Unit : US dollar)
Year 1996 | 1997 § 1998 | 1999 | 2000 | 2005 § 2010
GDP (M.US$ ) | 17.542] 18,490| 19,488] 20,540 21,649} 28,161| 36,631
GDP per capita] 1,187 1211] - 1.235] 1 1259] 1,284] 1417 1,565

3 Result of Dentand Foreeast

The GDP per capita values listed in Table 4.1.1-5 were used, with equation (2], to caicu'latc
national telephone density in Syria. This density was then' multiplicd by 1hé for‘ccasté_d

- . population o get national demand.

The demand caleulated this way was correctcd to take account of c\lslmg subscrlbcrs and

W aiting applicants. That is, the long-term demand was calcutated from GDP, and the shorl-term

demand was estimated in consideration of all the data prcscnlly available.

The number of those on the waiting list was modif ied by the probability of cancellations of
installation contract. And the growth of the demand was cstimated taking into account the
future increase of the youthful fraction of the population (that is , the proportional decrease in
the size of the income cla:ss able to pay the installation fce.
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Table 4.1.1-6 shows the calculation result of demand Torecast produc'cd'.

Table 4.1.1-6 Demand Forecast

GDP Population |GDPicapita|Density  {Existing  |Waiting List [Demand [Demand
YEAR _ Forccast  [Subscribeis [<corcccted> fon GDPIC. |<correcteds
(M. US$) [(M.persons) {(US$) on GDPIC. [(thousand) |(thousand)  [{thousand) |(thousand)
1993 1149821 1339 | 1,119 | 4113 | 550 | 1,089 1,639
1994 | 157911 1384 ) 1,141 | 14951 | 685 1,679
1995 | 16,643 |- 1430 | 1164 | 580 | 829 1,721
1996 | 17,542 | 1478 | 1,187 | 598 884| 1,747
1997 | 18490 [ 1527 | 1211 | 617 92| 1,773
1998 | 19488 | 1578 | 1235 | 636 1,004| 1,799
1999 | 20,540 | 1631 1,259 | 6.55 1,068] 1,826
2000 {21649 1686 | 1284 | 675 1,138 1,853
2001 |22818] 1742 | 1310 | 696 | 1212| 1,880
[ 2002 {24051 8 1800 | 1336 | 7.8 1,292 1,908
(2003 {25340} 1860 | 1363 | 740 1,376] 1,936
2004 126718 | 1922 | 139 | 7.63 1,466| 1,965
2005 {28161 | 1987 | 1417 | 786 1,561| 1,994
2006 129682 | 2053 | ra4s | 811 1,665 2,024
2007 131285 | 2122 | 1,474 | 836 1,773} 2,054
2008 132974 2192 | 1,504 | 862 1,889 2,084
2009 §34,755| 2266 | 1534 | 889 2,014 2,115
2010 ]36,631 | 2341 | 11,565 | 9.7 2,146 2,146 |
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4.1.2 Microscopic Demand Forecast

The microscopic demand forecast is classificd into overall survey for demand forecast of a
whole exchange arca and block survey for demand forceast of cach distribution unit arca of
subscriber cables. The microscopic demand forecast is required for new of additional cquipment
installation designs such as cabling, civil engineering design, and exchange location planning.

In this study, however, demand in cach exchange arca is simply forccasted by using the number
of existing subscribers and waiting list because it is not casy to obtain the stable statistical data
for smail geographical areds.

Table 4.1.2-1 shows the calculation result of demand forecast in each provinces.

“Table 4.1.2-1 Microscopic Demand Forecast

(Unit : thousand pcisons)

RROVINCE / Year| 1996 | 2000 | 2005 | 2010
DAMASCUS CITY 4273| 4532 4877 5249
DAMASCUS RURAL| 230.1] 244.1| 262.6] 2827
ALEPPO (Cily) 23506 2498 2088 2803
ALEPPO (Rural) 450l 478 SL4| 553
[aoms | 1513 1605] 1727 1859
HAMA 1012 107.4] 1155 1243
 |LATTAKIA 1332l 1413] 1520] 1636
|DARAA | ss4l 619 66| 717
 |SWEDA | 30a] a4ty aas| 483
|rarTOUS | g1  s6s| 93] 1002
lotes | sad 898 - 966] 1040
DERALZOR - | 465 404 5311 572
ALHASAKA | 730 774 833 896
| QUENNETRA 5.1 6.1 65 7.0
|RAKKAH 342 362|390 420
“|<TOTAL> 1,747.0| 1,853.0| 1,994.0] 2,1460

42 ISDN

The demand for ISDN is estimated to be limited (at least for the next 3 to 4 years) due to the
following reasons:
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« penetration of computerization in business and government is low, as demonstrated by the
market strvey. Many ISDN applications that are now proving to be selling points for 1SDN

have been developed from organizations' needs involving the use of distributed computer

syslcins,

. increased penctration in computerization, which is expected in Syria, docs not automatically
imply an increase in demand for {SDN. This is because many of the applications that involve
ISDN use, depend on relatively specialized or sophisticated uses of computers which would
be expected in a fater phase of development of computerization in Syria,

« a low penetration of PBX sysluns that may be upgraded (o support l‘?l)N functionality:
furthermore, the STE Speuﬁmhons for the manufacturing of 125,000 PABX cxtension line
units make no reference to ISDN.

tHowever the international treid shows that 1ISDN can be seen as the network of the future not
only for big companies but also for small and medium-seize companies. Growth rates n some
European and other countics are very promising (>30% per year); ISDN is booming in many
Buropean and other countries. There are already ISDNs with some million of Primary Rate
Access and Basic Rate Access user lines. '

" The siumli'oﬁ for Syria will change, also the situation will be improved if STE takes an
- aggressive markel oricnted approach to introduce ISDN, starfing with a well planned ISDN pilot
' service supporied by resources from STE, and other organizations that are willing to participate
~in apilot service. The main reason for the ISDN pilot service is not a technical one (ISDN is in
operation’in 1mny Lounlrles and has proven to offer reliable services) but can be seen for the
‘ fol!owmg rmsous }
+ | lo develop expertise
in ISDN _lcbhniqucs
- in marketing
«  to dévelop and verify tariff structures
In short:
« todevelop an ISDN infrasteucture
“The main objectives for a quil:k service introduction we:
v to salisfy customers (naindy busmcqs customers) cequirements {e.g. “for data
: LOIllllllllli(."kllOI‘l)
+  to offer new service features

« 1o use access lines in a more efficient way (one subscriber line instead of two of more)

‘The Pilot should start as soon as possible using the existing installed ISDN line unit capacity.
This capacity should be expanded as required. It is important that ISDN can be offered on a
broader basis for the business clientele, i.c. that ISDN is available for the majority of business




customers. A maximum of 1% ISDN tine units of the total number of line units sceins to be
sufficient for the next 3 to 4 years but most likely the number will be tess than that.

One of the priority areas which should be the focus of the pilot service is the access to the packet
switched data services via the 1ISDN.

It is recommended that a full re-evaluation of the future potential for ISON in Syria be carsied
out af the eatliest in 2 years {possibly at the end of the Pilot) but not later than towards the ead
of the Eighth Five-Year plan.



4.3 Mobile Services

1t should be pointed out that the introduction of a celtular telephone system and a paging system in
Syria could be regarded as a nceessary and highly important issue of the national’s developiment
and industrialization policy.

In particular, the western region of Syria is'the more density scutted, acconumodating over 80

peicent of Syria’s population. Therefore, it is also recommended that mobile services be
intioduced to this area, including the ten major cities first of all. Then, the twao systems should be
developed in the castern region.

4.3. 1 General Outlook on Maobile Services

The mobile telephone is one of the major growth industrics of the last decade. In mid 80's there

were only a handful of countrics, mainty in Scandinavia, Japan and Germany, operaling public
“mobile networks. By the end of 1992, there were around 23 million subscribers and services
were ogvcrniionai in over 100 countries. The total revenues of analog cellutar and digital cellutar
services were around USS10 billion in 1994 (Financial Times 5.5.95, CIT Research). '

Mobile communications are usually pereeived to be a luxury good rather than an element of basic

“seivices. - Aclually tha, distribution of subscribers worldwide is concentrated in the developed
mumncs Even the :mm users of mobile phoncs are ta be found among the business commu m:y

rather Ih'm residential users.  But on the other hmld mobile services with their mdio based
tuhno!ogy, offer viable altemative 1o tsadluonal fixed link tcchnology Especially i in terms of_
'pmvudmg mupenswc radio-based access to the local loop in ruml *lrms and the Lhanu, of

by passmg wailing lists in areas of high demand.

Paging Services are now flovrishing all over the world since they came into use in £938 in
U.S.AL, and thére were more than 53 million subscribers at the end of 1994

POCSAG(Post Office Code Standardization Advisory Group), ERMES(European Mobile
Message services) and FLEX are considered to be typical examples of paging systems,

The cureent status of Paging Sesvices around the world includes the foi!owing:

) Paged information has become highty advanced., with features such as numeric or
atphanumeric displays.
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b Systems which are accessible in a wide area have been introduced, such as the Global
Paging Seivices, the Wide Area Paging Services and Nationwide Paging Services.

<) New technotogies for dead zones(underground shopping centers, tunnels, ete.Jusing

Boosters have been developed.

d) Value-added services such as weather foreeasts and stock market information have been
‘introduced.
e) Sets have been down-sized, improvement in the sensitivity has been undertaken, and the

information able to be displayed has been angmented.

43.1.1 PSTN Substitution

One of the strongest drivers behind cellular market growth in Middle Eastern countries is the

insufficient level of basic telephone services. In countrics like Egypt and Pakistan, with wailing

lists over a half million people long, cetlular service presents an attractive altemative to waiting for
a telephone line. Sharp growth in the first year of cellular service can be the result of years of
suppressed demand for basic telephone services or customer dissatisfaction with the quality and

" reliability of service. T1rgctt,d at business subscribers and users in the upper cCconomic strata who

can afford to pay l(o avoid waiting lists, cellular service provides a more reliable, conveaient, and

often more advanced (clcconmntli\icalions facility than the basic service.

Yetthe ab1l|ly of cellulac to serve as a substitute for puhhc ne lwork services l‘; lum{Ld by the state:

of the publlc network inte which most cellular calls eventuatly connect, Cdluhr networks can be

“installed or expanded more casnly than flxu] mﬁaslruclun, by wondmg the chict bottleneck in

extending fixed services: the local loop. Cclluhr networks have been installed sucu,ssfull_\, in as
little as cight months ¢.g. in Hungary within 8 months and in Turkey within 6 months, 40 radio
base stations (RBS) have been implemented. To puichase and install a telephone IIIIL, basic
service ¢atriers in developing countrics invest approximately US$ 2,000 - USS OOO'
’mllwhrly in the emerging digital cavironment, investment by cellutar operators can weigh in
below US$ 1,000 per subscriber.

Tt is also estimated that that pait of the upper cconomic sirata in Syria that has long bu,n wmtmg

for the stait of telecommunication services will make use of Mobite Telephone Services.
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4.3.2 Mobile Telephone Demand Forceast

Forccasts has been carried out using (wo methodological top-down approaches. One approach
shows a comparison of neighboring countrics of Syria that have already introduced ceflular
systems successfully. On the other hand there is a correlation of cellutar development worldwide.
Hereby close attention has been paid (o current mobile telephone development in the Middle East,

The foltowing table gives an overview of the current cclular development in selected countries in
lerms of penetration and GDP per capita:

Table 4.3.2-1" Cellular Penciration in Sclected Countrics in 1993/04

Country GDP/Capita '91  Penctration in
in US$ % Ranked
Cyprus * 10,010 3.9%
Kuwait 26,000 3.3%
UAE 20,655 2.9%
Bahrain 7,585 1.8%
- |Greece * 9,990 - 1.3%
Qatar 15165 O 08%
o Oman : 6,745 - 03%
. |Yurkey* 1880 03%
- {Lebanon . CLI60 - 04% N
'|Saudi Arabia 7,065 0% o )
Jordan 995 - 0.03% '
Tunisia 1,565 0.02% .
|Algeria 1710 0.02%
~ |[Moroceo 1,075 0.01%
- |Egypt 550 0.01%
Yemen 635 0.01%

- (Sources: ITU Development Report 1994; European Mobile Communications, 11/ 1994)

According to our experience in the introduction of cellular communication systems worldwide,
there is no closc relation between per capita GDP and mobilc telephone density similar to the close
relation between per capila GDP and telephone density in the fixed network. But for a first
feasibility forecast, the fotlowing approach delivers reasonable results.
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By the logarithmic model, the best corresponding formula for example would be the function:

LogY =atb*Log X
where:
Y =Telephone Line Demand Density
X = GDP per Capila
and a & b are constants with a given value:
' a=-4
b = 1.0007

an example....where X=1,235 US$ (:GDP per capila in year 1998 in Syria)
Y=0.1242..... ah average figure for cvery place in Syria

The following graph Figure 4.3.2-1 shows this regression curve embedded in a country survey of
mobile penctration rates at the end of 1991 and GDP per capita worldwide.
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For the forecast, the following points should be noted.

a}

b}

o)

In 1998, the number of applicants awaiting service is expected to be more than 1.5 mittion,
of which from 1 to 3 pereent are expected to apply for Mobile Telephone Services as so-
called Substitutors.

The penetration rate in city arcas is expected to be approximately double that calculated as a
‘nationwide rate. (Scc Tablc 4.3.2-2.)

Therefore, the actual penetration rate in urban arcas of the large western cilics is predicted to
reach 0.24824.... in 1998.

Table 4.3.2-2 Big City Density Ratio and GDP per Capita

. |GDP perfTelephone o Telephone  [City Densily /
Counlry - feapita  {Density City Density National Density
{National) {City) _
Tanzanta e 105 0.29%Dar Iis Salaam © 195 6.8
Sencgal : 746 0.9-4{akar . : 2.87 .05
Morocco : 963 1.20(Casablanca : A 274
Papua New Guinca 764 0.83[Port Moresby 3w - 4.78
lithiopia ' 1io]  © 0.25/Addis Ababa ‘ L 4.05 163
Philippincs : 716 Q.82 Mctro Manita _ - 4.70| 5.717
Honduras 5338 1.36Fegucigalpa . 4.99 ©3.67
Paragunay 910 2.30Asuncion _ 8.49 3.67
| Jamaica ' 1441 3.59% Kingston & St. Andrew 8.78 2.45
“|Tran - _ - 5816 4.32Tchran o 10.55 244
|rij SR i< 58lfswva 1. 1186 2.4
. |Oman o] 39861 6.00Muscat ' 12.02 2.0t
Branl - - - - BI8 © 5.78San Pavlo ' P 14.61 : 2.53
 lsuinam 0§ 3012 9. {Paramaribo ' 17.35 - 1.91
- |Costa Rica ' 1654 - 889San Josc ' CO17.59 - .98
‘ [Tunisia | 656 - 377 Funis, Ariana & Ben Arous - 11621 S 4.67|
South Aftica | 27738] ¢ 9.6%channesburg ; ©o1B39 . T L9
Uruguay o 1,867 11.69Montevideo - L1910 " 1.63
Turkey - ‘ 1,734 12.1¢|Istanbad - : : o24.56) 2.02
- | Malaysia 2,164 7. 38 Kuata Lumpur ‘ 24,89 1337
: [tsracl : 10,461 33. 73erusalem ' 30.81 0.91
Malta ] 7814 28.42Gozo 32.40 1.14
South Korca © 4910 24.60Scoul _ 32.66 1.33
Czéch & Slovak 3,958 12.34)|Prague . 36.01 2.80
Porugal 4,581 17.83)|Lisbon ' © 3642 F2.04
Spain | 97000 28.06]Modrid 1 38 L1381
Cyprus 8322 42.71Nicosia . - 45,94 - 1.08] -
lialy 14937 34.93Rome 1 s S T
| Australia 14,638 46.57|Melboume 4738 - 1.02
NewZeatand 12,595 43.2 \ucklanndlropoh!anArca 47.72 - 1.10 o
Grooee 5,687 38.55)Athens 54,77 1.42]

Source : ITU Yearbook, 1993, World'!‘clephonc 1991

It is assumed that Mobile Services will become available in the three big cities in the eastern
region of Syria and the major roads between them in 2005. Their penetration rate and growth
rate are deduced by the same method as that used for the wesiem region.
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The subscriber base forecasted is the population scenario in the governorates (mohafazat) covered

by Mobile Scrvices (sce following Table 4.3.2-3).

Table 4.3.2-3 Scenario of Population and Coverage by Governorates (Mohalfazat)

Governorates

Population 1998 | Population 2005 | Pemand | Demand

% * % in in

in Covered Arvcas t in Covered Aréas | 1998 2005
- |Damascus 1,928,138 2,426,706 12,000 33,550
Homs 781,576 083,672 3,500 9,785|
Hama 483,293 608,260 2,500 6,990
Aleppo 2,183,628 2,748,261 6,500 18,173
Idleb 226,544 285,122 2,500 6,990
Lattakia - 392 675 494211 6,500 18,173
Tartous 161,098 202,754 3,500 9,785
Al-Rakka 0 743,503 0 2,119
[ Deir-El-Zor 0 859,765 0| 2,450
Al-Hasakeh B ¢ 1,478,394 0 4,214
Dara 179,976 226,513 1,700 4,753
Al-Sweida 90,617 114,049 1,500 4,194
" |Quncitra 51,320 64,590 GO0 1,677
- ITOTAL - 7,167 305 12,102,256 50,0007 148,574

(Source: Statistical Abstmct Syria 1994, ** JICA Estimation, Avecrage Population Growth

~ Ratc 3.34%)




Table 4.3.2-4 Compound Average Growth Rate of Mobile Telephone Scrvices in the Middle Fast

Country - Subseribers  |Subseribers "CAGR 1990 - 92 in %
1990 1992 _
Algeria 500 4,800|New launched network, not considered
Bahrain 6,900 9,700 18.50%
1Egypt 4,000 6,900 . 31.80%
Jordan 1,400 1,500 | 0.80%
Kuwait 20,700 51,000f 56.80%
Lebanon 0 3,800|New launched network, not considered
Morocco - 900 3,200|New launched network, not considered
Oman 2,700 4,700 . 31.50%
Qatar 3,800 4,200 5.40%
Saudi Arabia 14,900 15,800 . ' 320%| -
Tunisia 1,000 1,900 T 40.80%|
UAE - 33,500 48,900 | ©20.70%|
Yemen . -0 1,600|New launched network, not considered
TOTAL ' : 23.27%

- {Source: ITU Arab States Tetecommunication Indicators, 1994)



Table 43.2-5 Base Scenario of Mobile Subscriber Growth in Syria According to

Network Rollout
Year  |Population |Potential | Top-Down |Substitutors | Total Number  [Grand Total
inCovered jPenctration |lVorccast of Subsciibers  [of
Ascas inCovered incachArca  {Subscrbers
Arcas
1998 7,167,309 0.248 17,778 32,225 50,000 50,000
1999 7,106,693 0.306 22,66 37.00¢ 59,661 59,664
2000 7,645,077 0377 28,822 43,00¢ 71,822 71,822
2001 7,969,723 0.465 36,780 43,000) 79,780 79,780
2002 8,173,908 0.573 46,836 43,004 89,836 89,836
2003 8416916 0.706 59,635 43,000 102,635 102,635
2000 | 8729013 0.870 75,943 43,0041 118,943 118,943
2005 9,020,593 1.073 96,791 43,000 139,791 148,574
3,081,663 0.285 8,783 U 8,783 al
2006 9,321,881 L 104,032 43,000 147,032 158,210
| 3,184,500 03s1] 11,178 o 11,178 ,
2007 9,633,232 1160 11y o 43,000 154,745 169,324
3,290,953 0443 14,579 0 14,579 |
2008 9,954,982 1207 120,157 43,00) 163,157 181,317
| 340087 os3  1sdel 0 18,161 g
200 | 10287478 t2s]  nogod - ood 172108 19523
35446y 06sy  23i2d d =8l |
2010 10;631,030 1308 138736 43.000 181,736 211,19
o) 3emzad 0 o081 29459 o 29454 - o

(Note: The upper figurcs for years after 2005 indicate dala of the western region; lower

figurcs are data for the castern region.)




‘The base scenario assumes that service commencement in the western region will be at the

beginning of the year 1998. After that initial phase of the "Nc\i"Syrian Mobile Network" the
CAGR {compound avcrage growth ralc) of all introduced mobile systems in the Middle East
Region (sce table 4.3.2-4) has been applied.  In the year 2006, a first saturation has been
predicted. For the following years it is estimated to have a yearly growth rate of around at least
4%. The following Figure 4.3.2-2 Subscriber Development for Mobile Telephone Services, Syiia
1998 - 2010, describes the forecasted tlevclopmcni of mobile subscribers in Syria.

On the other hand, services in the eastern region will beginin 2005 in its three big cities and major
roads between those cities, and there are expected to be no Substitutors at that time because Urgent

Requesters will have already utilized PSTN Services.
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'(Note: The upper portions of the bars indicatc the number of Substitutors.)
" Fig 4.3.2-2 Scenario of Possible Subscriber Development for Mobile Tcl'cphonc Services, Syna
433 Paging Services Demand Forecast

At present there are no paging services offered in Syria. Norma?ly the demand for paging services
is user-dependent. T yp:ca! user groups arc citergency services, security patrols, medical doctors,
professionals, crafismen cte. But again there were problems carrying out a demand florccast
because of structural changes in the country. Therefore a top-down approach based on the
penetration rate per 100 was chosen. The data available with respect (o paging services is still very

poor because it is a fairly new service.
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4.3.3.1 Penetration in Other Countries . €3

Figure 4.3.3.1-1 shows the paging service penclrations in other countries. The foltowing result
using the regression model is oblained by analysis of Figure 4.3.3.1-1.

Log ¥ = -422+LogX....... {1)
where:
Y = Paging Subscriber Density per 100 persons
X = GDP per Capila
o | =
o _-t:* 2
- \ 4
i 8
&8 _ + 4 .
i a 0'1 : 53
P} ?) . : =E ==F &
§ f I r
n 001 ==
5 : : ]
¥
b
™ 0.001 _ |
- i - 10 166 1,600 10,000
: 'GDP per capita-US$- '
F gurc 43.3.1-1 © Radio Paging Subscriber Density pcr 100 Persons
4332  Demand Forecast

Using formula( ) above, the demand forecast for Paging Scrvices in Syria was made as follows:

a) - 'Allhoﬁgh the penetration rate amounts (0 0.0774... by calculation, the penetration ratc in
:  cily areas is expecled to be approximately double that caleulated as the nationwide
- rate.(Sce Table 4.3.2-2.)
~ Therefore, the actual penctration rate in urban areas of the largc westemn cities is predicted
- toreach 0.1548.... in 1998.

b) The growth rate is also estimated to be 23,27 percent per year for Paging Services, which
is the same as that for Mobile Telephone Services in the Middle East.
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)

d)

Although it is very difficult to estimate saturation levels because of the great dependency on
a wide variety of the country’s own peculiar factors, based on a life cycle concept and
expericnce gained in the provision of other services, the first saturation will occur in 2005
in the western region.

{tis assumed that Paging Services will become available in the three bi gciticsin the
eastern region of Syria and the major roads between them in 2005. Their penetration rate
and growth rate arc deduced by the same method as that used for the western region.



Table 4.3.3.1-1

Scenario of Number of Subscribers in Syria and Penciration in Covered Areas

Year  {Population |Potential | Top Down |Total Number GrandT'otal
inCovered |Penclration |Forecast of Subscribers of
Areas inCovered ineach Area Subscnabers
Areas
1998 7.167,305 0.149 10,000 10,679 10,000
1999 7.400,693 0.133 13,554 13,554 13,554
2000 7645077 0.224 17,27 17,278 17,278
2001 7,909,723 0.279 ‘_22,063 22,068 22,068
2002 8,173,908 . 034 28,11 28,118 28,118
2003 8446916 0429 35815 35815 35815
2004 8,729,043 0.522 45,566 © 45,566 45,566
2005 9,020,593 0.64.4 58,093 58,093 63,362
3,081,663 0.1 5270 5270
2006 9,321,881 0.669 62363 62,363 69,083
3,184,590 0211 6,719 6,719
2007 9,633,232 0.694 67,047 67,047 75,571
3,290,955 0.259 8.524| 8,524
2008 9,951,982 0.724 : 72.07-1J 72074 82,957
: 3,400,873 0.320 10,883 10,883 ‘
2009 | 10,287,447 0.753 77,465 77465 91,312
3,514.46 - 0394 13,847 13,847
2010 10,631,08 C 0783 83,24} 83241 100,892
3,631,845 0.484 17,651 17,651

(Note: The upper figures for year after 2005 ini_dicatc data for the weslern region; lower

- figures are data for the castern region.) ©
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Figure 4.3.3.1-2
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Table 4.3.3.1-2

Developnient of Paging Subscribers by Governorate (Mohafazat)

 Govemorates Population 1998 #* Population 2005 ¥* Demandin |Deémandin
inCovered Atcas inCovered Arcas 1998 2005

Damascus 1,928,138 2,426,706 2,563 13,042
Rusal Dantascus 688 441 866,454 1,965 16,689
Homs 781,574 983,672 748 4,060
Hama 483,293 608,260 534 2,905
Aleppo 2,183,628 2,748,261 1,388 7.552 -
Idich 226,544 285,122 534 2908
Iatiakia 392,675 494,211 1,388 17.552
Tartous 161,094 202,759 748 4,066
Al-Rakka 0 743,503 0 1,271
Peic-H-7or 0 859,765 O 1,470
Al-Hasakeh 0 1,478,394 0 2,524
IDara 179,976 226,513 63 1,975
Al-Sweida 90,617 114,049 320 1,743
Quneitra 51,320 64,590 128 697
TOTAL 7,167,305 12,102,254 10,679 63,363

*¥ Source: Statistical Abstract Syria 1994, JICA Estimation, Average Ycarly Population
Growth Rate 3.34%
Regarding the forecast, the following points shovld be noted:

At the present lime, paging is a more or less unknown telccommunications service in Syria
at the customer leve!. In order to develop the Paging Services market, it is necessary that

- STE increases public awareness of the advantages offered by the Services through

advertising in ncwsPapcrs, ratio and tclevision, and through the holding of exhibitions.

: Thcrc are three types of pagmg tcrmmals alphanumeric, numeric and lone. Irom

- expericnce in othcr countrics where PSTN qual:ty is not good, alphanu mcnc lcrmma!s

tend to retaina prcdomlmtc posmon



4.4  l.cased Lines

There are two broad categories of Leased Lines (or private circuits), analog and digital. Analog
circuits arc suilable for lower traffic volumes.

An analog circuit, capable of carrying voice and data alteraatively, is the simplest method of

connccting (wo sites. Connceclion to an analog circuit for data transmission is normally via a

modem. Voice communication over leased lines is normally via the custorner’s PABX.

~ Digital private circuits have faster transmission speeds, and can carry voice and data
simultancously.

Typical applications of leased lines are :

* they may be uscd by} arge organizations to extend lhe:r private voice nelwork over twoe or more
- sites by linking the PABXs located at cach site.
~* internal fax transmission
* interconnection to public data network
* interconnection of computer systems at diflerent sites
* interconnection of PC/Computer Networks (LAN bridging}
* slowscan TV ' |

* video conference

~ Digital lcascd lines can prove altractive lo medium and large organizations due (o the wide
- availability of low bit ratc digital voice encodin g systems that can enable at teast four voice calls to -

be multi p]cxcd o asin gle 64 kbit/scc digitat channel. Simultancous multi plcmng of a mix of v0|cc
~and d'llil callsona single 64 kbit/s channel is also possible.

At May 1995, the current number of leased lines in use in Syria was reported to be 200.
“{Currently, only analog leascd lines arc provided in Syria.)

Inthe futﬁrc, demand for leased lincs will be met using 2 wirc and 4 wire analog leascd lines, and

subrates (<64 kbit/s), 64 kbit/s, nx64 kbit's and 2 Mbit/s digital feased lines. A 2 Mbits Jeased
line can, for the purpose of the forecast, be considered as equivalent to 30x64 kbit's leased lines.
The prccnsc timing of the changc over to digital leased lines is not consideied critical [or the
purposes of the forecast.
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The key inflicnces on the demand for leascd tines in Syria in the short to medium term wil! be the
rate of development of the PABX market in the medium/large business segment, the rate of
development of the Packet Switched Data service and the rate of development of the computer
(LAN) scctor. In the longer term, the rcquircmcﬁts for private voice networking of many
medium/Aarge organizations may better be met with IN scrvices like Vittual Private Networking.

Regarding the PABX market, an indicator of what STE considers to be the potential for leased
lincs is the provision for tic-tine ports in STE’s technical specification for the manufacture of

- PABX systems (Issue [11, dated November 1994) in the medivm and large PABX size range. A

total of approximately 6000 tie-line ports have been specified. This would correspond to a
maximum demand of 3000 teased lines for PABX voice networks. The actual number specified is
less significant than the fact that a large number has been spcéif icd, which clearly indicates that
STE intends to pursue a policy of providing leased lines for private voice networks.

The principal assumptions on which the forccast for leased fines is based are :

¢ that demand in the short and medium term will come from the medivm and large organizations
which will build private voice networks, using PABXs and leased Jines. In the medium and
long term this market should be partly overtaken by VPN scivices or ISDN/B-ISDN. | |
+ demand in the short and medium term will also come from the development of data
comrmunications which will lead to a growth in the demand for leased lines. In the medium to
- long teem, this market may be overtaken by ISDN/B-ISDN which wilt enable integrated access
" to data communication services and have the effect of reducing the growth rate in the demand
" for dedicated teascd line access from the customer premises.

'+* experience in other markets shows thal strong demand for leased lines arises from the

appearance of thi}d parly seivice 'provzid'crs and network opcraior's,‘asstilming'lhc ‘_rcgu!atoi'yl
conditions allowed this. However, there is no cvidence to'sﬁggest "Ih‘.alf(his market sector will
cmerge during the planning pernod. '

e that the current demand for leased lines is 200 in 1995.

It is forecasted that demand for leased lines will grow at an average rat of 20% per yéar up to the
year 2000 and continuously decreasing to 0% per year thereafter based on the above assmnplibns
and on comparative data on simitar markets in the region. Therefore the demand f or leased lines,
to the nearcst hundred, is forecast al ;



Table 4.4-1 1cased Lines

1995 2000 2005 2010
§4 kbils/s circuils 220% S00 o900 1200

Notcs:
+  The figures include teased line access to the PSDN

+ The basis of the calcutation are 64 kbit/s lcased tines, i.¢. one nx64 kbit/s lcased line is
calculated as n 64 kbit/s leased lines

Up to now there is no specific plaiform for tcased lines. However il is believed that there is a
demand for high quality leased lines (some times called "Managed Bandwidth Service, MBS").
These leased lines dre based on dedicated platforms (e.g. TDM based Cross Connect Systems). It
is therefore also important to estimate the demand for this service because it may be the basis for a
future dedicated leascd line platform or better the "managed bandwidth” platform.

Tablc 4.4-2 "Managed Bandwidth" Scrvice

1995 | 2000 | 2005 | 2010
< 64 kbit/ 220% 150 - g | 10
»= 64 kbit/s : ‘ 220 380 650

Note:

+ % For information only (analog L1, according M. 1020 (not managed bandwidth seyvice))
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4.5  Other New Services

4.5.1

Demand Forecast for Facsimile

In the industdialized countries the facsimile market has been one of the strongest telecommunication

growth areas of the 80's. Nearly every business subscriber has at least one facsimile, Particularly

the self-cmployed smald business people switched from telex and telegraph to facsimile
communication. Today there are only 4005 official facsimile subscribers in Syria. But it could be

fairly assumed that the real number of facsimile ownership in Syria is more or less twice this

number. Importance shoutd be laid to the tight relationship between the number of available inain

lines at the PSTN and the demand for facsimile service because it does not make any economic and

technical sense to observe the growth of facsimile subscribers separately. An overview of

penetration rates of facsimile subscribers in relation to the provision of PSTN worldwide is -

presented by Figuce 4.5

-1
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- Egypt
ftaly
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' " LLebanon
o bman
: :Franc‘e
Jordan
Bahrain
Qatar
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" Germany
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Facsimile Subscribers per 100 Telephone Main Lines

{Sources: Arab states telecommunication indicators ITU 1994, TeleGeography 1993)

Figure 4.5.1 - 1 Penetration Rates of Facsimile Subscribers Worldwide
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In Genmany for example at the end of 1993 theee are 37 million main lines and 2.4 million
facsimile connections (official 1.3 miltion) cqual a penetration rate of 6.5 %. Assuming the GDP
per capita relation between Syria (in 1995) and Germany mentioned in chapter 4.3.3: 11 16.9 there
is an actual demand rate for Syria of 0.38 % in 1995 ¢qual to 6460 subscribers.

Demand raté 1995 =(6.5 %/ 16.9)* 1.7 million (demand for main lines in 1993).

Depending on the existing shortages of the available main lines this number should be corrected by
the actuatly higher share of business subscribers particularly in Damascus and Aleppo than by a
sufficient provision. Consequently it is assumed that the above mentioned aumber of 6460 could
be 20 % higher (equal 7752). The saturation level is estimated as 0.52 % which is equivalent to
10,851 subscribers by 2.1 million available main telephone lines in year 2010

o  Demandrate 2010 = (6.5 G/ 12.58) * 2.1 million (demand for main lines in 2010).

At the long run the growth aspects for facsimile communication are very limited in future. Due to

~the strong increase of personal computer and the thereto linked data transmission techniques (E--

“Mail ctc ) a quickly going on substnuuon could be cxpgcled Therefore the facsimile demand
scenario follows the logistic function.

12.0004 © Erdof Life Cyclef Substitution by Data Gommunication, E-Mad ete.
- {p.0004 L
Le -
2 ..
B 80004 -
i
92 :
& 6.000, _
2 (4. Stalus Qo 4005 Offcial Facsimle Subscrivers in Syria 01.05.16
g 4.0001
a - .
L 2,000
) J*‘“‘"‘”f“'”"“l""‘“""f""""’f““‘“""‘“““‘i"‘"‘f i ¥ t t t ¥ 1 t+ 1
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.0—1 ?—1 ?—1 ?—1 — 9 : g o o o2 8 o o 8 8 g g
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' Figure 4.5.1 - 2 Growth Scenario of Facsinile Subscriber in Syria

- But this scenario of facsimile saturation will only happen if there is a fundamental chéngc in the
current contraproductiv tariff policy of facsiniite services in Syria. Facsithile should be provided
to the customers without any additional ¢charges than voice lclcphjoue.' If there is no rapid change
in STE's sales strategy of facsimile service there will be an direct technology jump to data
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R



fa %

(ransmission techniques particularly in the segment of business users. Worldwide facsimile
service and traffic are considered as a part of the PSTN.

4.5.2 Demand Forecast for Free Dial Service and Videotex ISDN Scrvice

The free dial service (freephone) or 1oll free scrvice, consists of a service which enables
subscribers to pay for the calls made to them from the STE network or from abroad. Videotex
enables customers to dial up information, via a special adapter, which can ther be displayed on a
normal TV screen. These kind of enhanéed and advanced new services are driven from the
compclilion’ of private companics within a market econony. Due to the actual existing system in
Syria with the dominant element of central planning there is no visible market for these services. 1t
is recommended that these findings should be re-evaluated after two years, when the path of
economic development of the country is more foresecable.
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CHAPYER S DEMAND FULFILLMENT PLAN AND TRAFFIC FORECAST
5.1 ‘Pemand Fullillment Plan

The public service tetephone network (PSTN) in Syria is unable to mect current demand,
especially in terms of quantity, as cvidenced by the many wailing applicants. The tetephone
density is 4.95 (number of main telephone lines per 100 inhabitants), which is lower than that of
surrouniding countrics. Morcover, the expansion of subscriber lincs has been generally stagnant
for the past several years despite the high demand for telephone scrvice.
A telephone facilitics plan should meet the requirements for the forecasted demand; however, in
- Syria it will be difficult to clear the current backlog and to catch up with the rew demand before
the year 2000. Consequently, a demand fulfilinient plan has been established to meet these
objectives by the year 2000. Figure 5.1-1 shows the demand fulfiliment plan for the year 2000.

2500 _ Catch Up o Density *9.17" |
2,146
. . 1694 a9
| : Desiand 1853 AR
’a_‘. 2,000[ K - B ——
L e
[3 _ - —"|
| g 1500 | 1443
: ‘g . 1238
- - Existi 1,033 HE B
) 'g 1 000 'Sutlaic‘:.':gers "_ ] .
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0 93 94 95 95 97 '98 99 2000 2005 2010
B Year

Figure 5.1-1 Demand Fulliliment Plan by Year



Table 5.1-1 shows the demand fulfillment plan by province.

Table 5.1-1 Demand Fulfillment Plan by Province

(in thousands)

Province 1996 1997 1998 | 1999 2000
Damascus City 4273|4337 4400| 4466 4532
Damascus Rural 201] 2335|2370 240.5 244.1
Aleppo 280.6] 2847 288.9 293.3 297.6
Homs 15130 153.6] 1558 158.2 160.5
Hama 101.2 102.7 104.2 105.8 107.4
Lattakia 133.2 1352] 1372 139.2 141.3
Daraa 8.4 59.3 60.1 61.0 61.9 .
Sweda 39.3 39.9 40.5 41.1 41.7 g
Tartous 81.6 82.8 84.0 85.3 86.5
Idicb 84.6 85.9 87.2 88.5 89.8
Der Al Zor 465 472 479 48.6 49.4
Al Hasaka 73.0 74.0 75.1 763 77.5
| Quennetra 5.7 58 59 59 59
Rakkah 34.2 34.7 352 35.7 36.2
Total 17470 17730 17900 18260 18530
52 Dcmand'FulﬁlImcnl Plans fOr'lhélndividual ExchangcCcnlcrs -
The dcmand fulﬁllmcnl p!ans for individual C\changc ccntcrs are listed in S1-5-1 in the ‘ @

Supporlmg Report.
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53  Traffic Forecast

The traffic was forecasted according to the demand fulfillment plan through 2000. The demand
from 2001 to 2010, in which the number of subscribers (o be installed each year is planned, was
forecasted assuming traffic calling rates and distribution figures by using the following micthods.

5.3.1 - Mecthods used in Forceasting Traffic
(1 Determination of Calling Rates

The average traffic volume per subscriber, including originaling and terminating calls during
peak periods, is called the total calling rate. 1t is used for calculating the traffic volumes for

§, ¢xchange units and specified trunk circuil routes. The future calling rate should be estimated by
taking into account many factors: actual measured traffic, growth in telephone density, social-
geographical conditions; etc.

- The traffic volume per subscriber used in this study was estimated basced on the values
presently used for design by the STE: ‘

Calegory Total calling fatc
Business 0.t2 Erl

Residential - 0O7EH.
" - The level of originating traffic is approximately cqual to that of lémiinaliﬁgtrafﬁc;_

1 - As the number of \x'ailiilg applicamsé is reduced, the number of lové-ﬁoluinﬁ-traffic
subscribers will increase, causing the calling rate to go down. Howevey, the new tetwork
services to be offered by the STE are expected to increase the calling rate. Therefore, the
calling fate in this plan is the same as the present one.

- The traffic volume for exchange units and trunk-circuit routes vaics depending on the -

ratio of business to residential subscribers. The calling rates and distribution ratio are

determined by arca and by exchange center because of the different sacial-geographical
conditions.

Table 5.3.1-1 shows the cusrent ratio of business and residential subscribers and the originating
calling ratc by arca.



Table 5.3.1- 1

Ratio of Business and Residential Subscribers and Originaling

Calling Rates by Arca

@ Traffic Dislrib‘utibuf by Route.

" The totat iraf f ic volume should be distributed among lhc roulcs accordmg o the business-to-
residential ratio. The routes include those for intra- offlcc calls local calls to other exchanges, - |
‘nalional calls, and intemational calls. Table 5.3.1-2 shows the rauo of originating traffic by routc
in cach arca. Figure 5.3.1-1. shows the distribution flow of originating traffic from a local

exchange.
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Arca Business Residential Originating Calling Rate
(%) (%) (crl./sub)
Damascus Cily 30 70 0.0143
| Damascus Rural 20 80 0.040
| Aleppo City 30 70 0.043
Alcppo Rural 20 80 0.040
Honus 20 80 0.040|
Hama 20 80 0.040
| Laltakia 20 80 0.040
Daraa 10 90 0.038
Sweda 10 90 0.038
Tartous 20 80 0.040
ldleb 10 20 0.038
Der Alzor 10 90 0.038
Alhasaka 10 %0 0.038
Queanctra 5 95 0.036
Rakkah 10 90 0.038




T'able 5.3.1-2 Distribution Ratio of Originating Traffic by Route by Area.

Arca | totra-Olfice Local National International

Damascus-and Aleppo City 160%| 750% 8.0% | 1.0%
Other Cilies A00%| 513% B.0% 0.7 %
Rural Areas 300%] 61.5% 8.0 % 0.5%

Transit SW

" National

Transit SW

| Local SW

- Intra-
Office

“Figure 5.3.1-1 Distribution [1ow of Originating Traffic rom a Local Exchange



$3.2 Traffic Matrices

A traffic malrix is prepared according to the volume of originating traffic for cach exc
center. The traffic volume is normally calculated using the gravily model, which assume
unequal affinity rate between telephone centers and is affected by the distance betw
telephone centers, except for the Damascus City area because of its narrow coverage. The traf.
matrices are projected by applying the Kruithof Algorithm to the anticipated level of originatin
and terminating traffic for telephone centers.

$1-5-2 in the Supporting Report shows the calculated traffic volumes between fransit exchanges

and traffic volumes between tocal exchanges throughout the country in matrix for the years
1996, 2000, 2005, and 2010. '
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CHAPTER 6 FUNDAMENTAL TECHNICAL PLANS
6.1 Numberning Plan
6.1.1 Basic Concept

A telephone number is a combination of digits, and it has a basic information for selecling ind
connecling destinations and aiming subscribers (International, Long distance, 1.ocal and Intra-
office calts) and for distinguishing charging tariff (Basic telephone, Cellular phone and other new
services). A telephone number should be casy to use, in other word, it should be as shorl as
possible for memonzing and should not be changed over a long period. In this point of view, the
numbering plan should have a sufficient eapacity and an appropriate structure which can deal with
increasing subscribers and new services introduction. - The following points compnse the basic

concepts for the numbering plan.

- No change in future, and sufficient capacity for the future expansion in subscribers
- Universal numbering strueture throughout the country.
- Simple numbering steuctuce for routing and cha'rgin'g.
- Conformity with FTU-T Recommendations E.160 to 167.
(a) "0" is preferable for the trunk prefix.
(b) "00" is preferable for the international prefix.
(¢) The number of di glls for an international number should be 12 or fewer and for
an ISDN number should be 15 or fewer (l’l u-T Rccommcndauon E. 164) The
. plan’ should be |mplcmcntcd by 23:59, 31 DCOC!]‘IbCl’ 1996 Coordinated’ Universal
Time. a . '

6.1.2 Capacily
The present numbering steucture is ;

Country Code + Area Code + Trunk Code + Subscriber Code
963 XX - XX(X) XXXX

composed of two (2) digits Arca Codle, two (2) or three (3) digits Trunk Code and four (4) digits
Subseriber Code.  According to the present numbering structure the maximum capacity is
approximatety 640 million in Syria, because the codes of 0 and 1 (both of Area Code and Trunk
Code) arc unusable. This capacity is suf ficieat to the demand (2,146 thousand) in the year 2010 in
Syria.



6.1.3" The National Numbering Plan

(1) Structure of numbcering

Country Code + Area Code + Trunk Code + Subscriber Code
0263 XX XX(X) XXXX

In future City Arca boundary will expand at both urban and rural areas, and introduction of Seven
(7 digits for local call will have an opportunity according to introduction of new digital cxchanges
and reptacement of manual exchanges. Scven (7) digits for local call should be considered deeply
and adopted step by step, taking expansion of local arcas into account.

(2) Prefix code

00 : International

0X : National :

09 : New services (090 : Cellular, 091 10 099 : other new service such as
~ Paging)

' 3) . A/B Code Table for National Calt

A/B codes including new services such as Cellular, paging and direct international services to
" neighboring countries are assigned as shown in the following table. '

~ I3 CobE B | |
Acoby| 1 2 3 4y s e} 7| 8 9. o
1 |Damas- [Al ¢ |Zabodani{Quen-’ [Dama |Sweda ' '
cus, its {Nabck | . . |nctm : : '
. 2 |Aleppo |Rakka [idicb
3 Homs | Hama .
! Lattakia Tartous
-5 Deir | Al
Forar | Hasaka
7 .
8 - |us
_ : AcCcess
9 ' Cellufar
] International
{4 11X Code Table for Special Service
. 1 Ccode : : :
AB code 1 2 3 4 5 | 6 7 8 9 1 0
11 Tdice | liee T NGty | Mtitay | Mty | Ml | My | Ambdae .
[olice Nudice Folice Amidanegg Anbudang
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6.2 Transmission Plan
6.2.1 Objectives and Scope of Application

The transimission plan will be bascd on following objectives.

(1)  Tocomply with treads in transmission technology development.

2) To incorporale Syria’s exisling transmission sysiems.

(3)  Tomeet the demand level estimated in chapter 4 of the report.
(4)  Toinciease network security and flexibility.

The scope of the transmission plan covers transmission between tetephone offices, including
microwave S)sicms fiber-optic systems and related oulside plants. According to the plan,
facilities installed in 1994 will be reptaced with systems of larger capacily where the demand

necessitates and the replaced facilitics are to be reinstalled to meet demand at other locations.

" However, total replacement of the facilities is not proposed in the plan, although the facilities wil}

be probably reaching their operating fife alter 2005.

'6.2.2 World Wide Trends in Transmission Technology

The introduction of fibérfoptic transmission systems and digilliza!ion has been lowering
transmission costs, the impact of which has led to nélwo'rks with si gniﬁcanlly flatter and fewer
switch tevel confi 1gmauons Accordmgly, the nuimber of lngh usagc cucmls duccl!y connecling I_
many lclcphonc of} fices h'us been incréasing to the extent that transmnssnon nodes : arc bcconu ng
highly complex and usc many multiplexcers. Synchronous Di gllal chrarchy (SDH) sy, slcms are -

~ designed to make transmission nodes much simpler and with fewer multiptexcrs, offer flexibility

to nctworks using cross-cennection functions, and cnable much casier operalion and maintepance.

'The STE should dcﬁmt:‘l} introchuce SDH systems as carly as possible and cancel plans to buy any
more conventional PDH systems, except for arcas with low demand whcrc small capacn)

: transmission systems are required. SDH systems pesform to their fult potential in cxclusn’cly

SDH neiworks.

Devetopment of the following transmission technotogy 1s anticipated.

(1)  Systemswith much longer repeater spacin gand targer capacny
Current targets are optical ampliliers, soliton transmission, wave division multiplexing (WDM)
and othess.
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) Automatic lault tocalization, and statisticat diagnosis, based on long term observation for
transmission systems.

3) Q3 interfaces and intelligent management for TMN integration

SDH systems will continue as a central technology, and optical fibers of quariz glass with possible
fiber structure modification will be used for some time. Microwave systems will play a major roll
in backing up optical fiber systems and in arcas where fiber-optic line cannot be instalfed casily.
6.2.3 Existing Transmission chhnologybf STE Network

In 1994, digitization of transmission systcms in the backbone and junction networks in main citics
was conducted on a large scale. Now the STE has brand-new digital transmission systems and is
proceeding with further digitizatlion in more remote and rural arcas. STE is just starting (o
introduce SDH systems. 7

6.2.4  Strategy for Future Deployment of Transmission Equipment

SDH systems musl coexist with conventional PDH digital transmission systems f()r the time

- being, even after the Tenth five year plan, because, presumably the PDH systems in Syria will not
'yc:l have reached their operation life. PDH systems can connect with SDH systems at speeds of
© 2Mbils, 3dMbit/s and 140Mbit/s. - According to the plan, 2Mbit/s interconncction is normally

- used, s that the STE can  cross-connect circuils by the bunch al 2Mbit/s with the SDH systems.

“The transmission interfaces with switches are now 2Mbit/s and the STE has many 2Mbitis
interface units in the existing PDH é)’élc:iﬂ& and so it nced ot buy extra oncs. The STE can
" transfer excess 2Mbit/s interface units 1o other locations to reinstall them. '

" The ptan employs 3dMbit/s PDH and SDH interconneetion for TV transmission .
‘1t is assumed interfaces with switch systems arc based on 2Mbit/s duri ng the three long-term
’ plans. However since sub'STM-l(SQM_biUs) and STM-1 interfaces with switch will become ( or
are ) available, the STE should, in due course, consider changing interface speed for large
“switches.
For sections which require onty small capacitics (fess than 16 x 30ch), sub-STM-1 system should

be recommended in the plan (sce ITU-R 750/751). However, for such seclions, convéntional

6-4



34Mbit/s miciowave systems are assumed, for cost ¢stimation purposes. Note that this is just for

cost estimation.

Rased on present prospects, SDH systems will be instatled in sections where there are or soon will
be shorlages of circuits, The SDH STM-4 systems are instatled to increase capacity, and to
ceplace 140Mbitfs systems, which are to be used again in other sections.

The following are guidelines for measures implemented in each of long term plans.

6.2.4.1 The Eighth Five-Year Plan (1996-2000)

() Digitization of Analog sections in the Long Line Network (Aleppo-Kamichily).

2) Setting up New micro wave systems to back up existing fiber-optic systems where fiber-
to-fiber restoration is impossib!e in the Long Line Network (Damascus-Homs).

3) Introduction of SDH systems in sections of Damascus and Aleppo junction networks
where high circuit demand is expected.

(4)  Introduction of SDH systenis in sections between main transit switches (i.c. Damascus,

Aleppo, Homs, Hama, Lattakia) to achicve 100% circuit restoration.

(5 Installation of Digital transmission systems in local scclions where high circuit demand is | -

- expe’ctéd‘.(Especially , for Tartous-Safita, new fiber-optic cables is planned for SDH systems.) -

' {6)  Use of Digital transmission systems for manual switches in line with switch plans (sec-

section 6.5.4),
6.2.42  The Ninth Five-Year Plan (2001-2005)
(n 'Digiti'mtion of a long local analog section (Deir Elzor- Abukumat). -

(2)  Introduction of SIDH systems in sections of Damascus where circuifs capacitics are almost
full.

3 Digitization of local sections where medium demand is forecast,



Q)] Usc of 'Digi(al transmission systems for manuat switches in line with swilch plans {see
section 6.5.4).

6.2.4.3 The Tenth Five-Year Plan (2006-2010)
(1) Digitization of a long local analog section with lower circuits demand (Homs-Tadmor).

(2)  ‘Introduction of SDH systems in sections of Damascus where circuit capacity is not
insufficient, but where SDH systems are required for 50% circuit diversity and for network
flexibitity in the wide central arca of Damascus.

() Introduction of SD¥ systems to enhance capacity of some intra-cify sections (Homs,
Laitakia).

(4 Digitization of local sections where low demand is expected.
6.3 Security and Availability
6.3.1 Transmission Network Reliability

‘There are several ways {o improve transmission network reliability. However, the methods to be
applied will be decided in a trade-off between the desired degree of reliability and acceptable cost-
to-performance factors. General methods are described in the following sections. '

I | Route Redundancy

Standby transimission lines are on reserve so that damaged transiission lines can be switched over
in the event of failures.

a) Spare system in the same transinission link but different transmission system

The standby system is prepared in different formats, such as cable systems (fiber-oplic system) to
back up radio systems (nucrowwe systcm) and vice versa as shown in Figure 6.3.1-1.

‘This is useflul for a failure of transmission syslems but ineffective in the event of break-dawns in
buitdings or of power failures. In cases where the above possibilities may be ignored, the
reliability of this type of backup can be considered sufficient.
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Remarks:

—— Fiber optic system
--------------- Micro wave syslem

Figure 6.3.1-1 'Different Transmission Systems

b) Spare System in Different Transmission Links

A standby system for other transmission links are usually formed as the type of fransmission loop
shown in Figure 6.3.1-2. '

This method is effective to prevent service interruption.

‘Remarks: :
- Stand-by system

Figure 6.3.1-2 Loop Transmission
(2)  Proposcd Reliable Network Structure for Syria

Different types of transmission systems and loop transmission methods should be introduced to

'~ enhance network reliabitity in a long distance frank network. A conceptual view of the network |

plan is shown in Figure 6.3.1-3.



(3)  Availability

Availability performance for a hypothetical 2,500 km reference cireuit in one direction is over
99.6% for the duration of onc year (ITU-T Recommendation GG02).

ALEPPO l

Ca
e

[ LATTAKIA

[

HAMA

.......................... HOMS | TADMOR i

premcman .-

fRemarks: ‘
" Fiber Optliic System

DAMASCUS

Micro Wave System
" Figure 6.3.1-3 Proposed Reliable Network

63.2 Swilching Neiwork Reliabilily

{1} - Transit Cealer

Itis desirable that two STD exchanges will be installed at each Transit Center (Damascus, Homs,
“Hama, Ateppo and Lattakia) to enhance switching reliability for a network system.
- Thus, if one exchange is damaged, the other exchan ge remains operational and carries the traffic,

(2) Network Synchronization

To praintain network synchronization of digital network, two master clocks with stand-by should
be buill. Proposed locations are the Damascus INTS center and the Aleppo INTS center.
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(3) Maximum Size of al.ocal Exchange

In case that a local exchange is out of order, all subscribers in the exchange can not use telephone
services. Therefore, the maximum size of a local exchange should be limited for security and
availability considerations, and it is preferable that the maximum size be set no more than 50,000
subscribers per exchange.

6.4  Traffic Loss and Transmission Loss Allocation Plan
6.4.1 Traffic Loss Altocation Plan

Loss probabitity in circuit groups is altocated, as shown in Table 6.4-1, on the basis of ITU-T
Recommendation E.520.

Table 6.4.1-1 Loss Probability

Condition ' lLoss Probability
Normal load {per hnk) - ' 0.01
High Load (per link) 0.07

Note:
1: "~ Normal load: Mean of the 30 highest workihg days during a 12-month period.
2. 'Highload : Mean of the highcs{ days in the same pcriod. D

- 1f loss probablhly allocatcd (o cach connccuon ol' a dlgllal transit cr.changc and tcrnunatmg :
- .exchangeis 0, 001, the total loss probablhly between c\changcs on both cnds becomes 0. 007, as
~ ‘shown in Figure 6.4.1-1. e

The I'TU-T recommends a loss probability of 0.05 (onc side) for domcshc dalta switching
networks (Rec. X.131). This means that the end-to-end loss probability of digital switched
networks should not exceed 0. 1.

RU 1LEV 2LEV. CILEV 3BV 2LEV ='|LEV' AU

O 0.01 ® 0.01 @ 0.01 & @__EEL@_ 0.01 g 01, .

000 © 0001 0001~ 0.001 00 - - 0001 0001 0001

End te End Loss Probability = 0.078 (7.8%)

(O RU: Remote Unil (8) TLEV:  Leve! 2Lv:ztovel [ 3LEV:3 Level

(Local Exchange) (STD Exchange)

Figure 64.1-1  Traffic Loss Allocation Plan
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On the basis of the figures shown above, the Study can assume that the end-to-end connection has
a loss probability margin of 0.022 which can be assigned for a mixed analog and digital switching
network.

6.4.2 Transmission Loss Allocation Plan

A typical transmission loss allocation between subscribers is shown Figure 6.4.2-1.

: 0dB 35dB ¢ 8 dB
et Bt : o et e B

Figure 6.4.2-1 Transmission Loss Allocation
“Ini this Study the transmission loss allocated (o the two-wire subseriber lines does not exceed 8
dB, and its direct current loop resistance does not exceed 1500 ohm. '
The losses for digital sections and hybrid portions are 0 dB and 3.5 dB.

6.4.3* Network Quality

The target values for network quality are listed in Table 6.4.3-1.




| Table 6.4.3-1 _The Target Values for Network Quality

Network faled -T
Initial address message Totaldelay 4 sec. E723
delay (lor signaling system International 15 sec.

No.7 netwowks) Nalional 25 sec
_ Answer message dalay flor Tolal delay 2 5sec, £723
Connectlion signalling system No.7 1 International 1.0sec.
Peformance | network) National 1.5 sec
Probability of end-end Local connection 2% £721
olocking Tollconnection 3%
inlenationa 5%
conneclion
Transmission Loss for Tolalioss 0dB
Digital Links
Transmission _ ) }
Pearformance | Bit Error Ratio for Severely Fewarthan0.2% of one second G821
Erroted Seconds of Digital: infervals {o have a bit error ratio
Network worse than x 103

6.5  Switching Plan
6.5:1 Objectives and Scope
This swi;tchihg plan h;aé two basic objectives: Based on a feView :

. of the world wnde dcvclopmcnl lrend in swuchmg tcchnology,

L ' the present state of swilching téchnology deployment i in STE's network, and
» - the demand for new services estimated in chapter 4 of this report,

this swilching plan provides an out-line recommendation, which switching technologies should be
deployed in STE's at what point of time and in which way. '

The scope of this plan covers switching for voice and integrated services for fixed and mobile
access. '

This switching plan tries to look ahead over the next 15 years (Eighth, Niath and Tenth Five-Year
plans). However, since switching technology as well as the demand for new services are
developing world wide with increasing momentum, the recommendations given must be reviewed
at regular intervals considering the newest demand analysis and the newest technology trends.
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reviewed at regular intervals considering the newest demand analysis and the newest technology
trends.

6.5.2 World Wide Trends in Switching Technology

6.5.2.1 Switching for PSTN/ISDN

State of the art in s'w:ilching technology for PSTN and ISDN applications are presently second
generation digital 64 kbills switching systems with A/D conversion per line, distributed control
and common channcl signalling ({TU-T Signallitig System No.7, 887).

Major technological advances are not to be expected for the visible future in this technology. The
main reasons for that are that the systems are malure in architecture and in reliability and that the

major switch suppliers concenteate on the new ATM switching systems (sce 6'.5.2.3).

© However, (o be expécled are as main developments for urther exploitation of the techuology:

. Implementation of new services and features for ISDN and PSTN subscribers,

. lmpTc'mcntation of the Intelligent Network Service Switching Point [ unctionality,

. Implementation of Q3 interfaces and management intelligence for TMN integration,
. Iinplementationof Universal Personal 'l‘clcmmmunicﬁtion_s (UPT).

16.5.2.2 Swilching for MoBilg('Voic%c) Nciwmks

~Mobile switching cfcnlers (MSC)Ea.rC'Ihrc;u'ghom based on the same digital core switcl.aiﬁg
~ ttechnology as used for PSTN and 'ISD_N,- and no prospecls for major innovations in the basic
technology are visible.

. Presently, the GSM standard scems o domlmtc the market for di gital mobile systems. The 18-54
standard has not yct had any real success outside the United States.

¢ The main developments to be cxpcclcd for further exploitation of the technology are similar to

lhosc in the swilching for ISDN and PSTN:

» Implementation of new services and features for GSM mobile subscribers,
. “ Implementation of the Iatelligent Network Service Switching Point functionality,
. Implementation of Q3 inteifaces and management intelligence for TMN integration.



However, there is under the name *Future Public Land Mobile 'l‘clccommunicalihn Systems”
(FPLMTS) an activity under way, with the aim, to come to one singlc commonly accepted uniform
mobile telecommunications standard €ill 1997. This activity should be observed closely.

6.5.23 Switching for Broad Band Networks

Preseatly, the dominaling issue in switching technology is the finalization of the development of
the Asyrichronous Transfer Mode (ATM) switching systems which allow the switching of broad
band bearers with bit rates variable on a per connection basis in accordance with the subscriber’s

call set up request.

The ATM technology packetizes the information for transfer across the network. The ATM
switches sct up virtual connections for the packetized information.

In several networks, pilot projects and ficld trials arc operational. However, they all still work
with non-standardized network and subscriber signalling.

The first generation of ATM switching systems is impatiently awaited by all major network
opcerators as basis for the 'upcoming Broad band ISDN (B-ISDN) and the multi-media
applications. The strategic alliances and mergers which were formed between traditional network
operators and media corporations during the last two years especially in the United States reflect

~ best the high expectations in this area.
6.5.3 Exisling Switching Technology in STE's Network

" Presently, most of the switching capacity deployed in STE's PSTN is' provided by digital

swilching systems.

Both International Gateway Exchanges (IG'E) with a total capacity of approximately 16,400 _
national trunk ports and international line ports are second generation digital systems.

All highest level trunk (STD) exchanges with a total capacity of 1pprox1matciy 55 000 trunk poits

are sccond generation digital systems.

All combined trunk / local cxchanges with a total capacily of approximately 25,000 trunk ports are
second generation digital systems.

Of the total capacity of approximately 1,503,000 tine units in the local exchanges,
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. 1,005,000  arc provided by sccond genesation digital exchanges,

. 158,000 by first generation digital systems (E10A, E10B and NEAX61),
. 221,000 by a clectro-mechanical analog system (EMD), and

. 119,000 by manual analog systems.

Another 250,000 line unils to be provided by second generation digital systems arc partly
commissioned and parily under negotiation and scheduled for implementation in the 1996 - 1997
period.
For ISDN 400 Basic Accesses have been deployed in the course of a pilot project.
A mobile system has not yet been deployed by STE, but is planned.

~ An Intelligent Network infrastructure is not yet deployed in STE's PSTN / 1SDN.

654 A Strategy Proposal for Future Switching Equipment Deployment

- ln the following a course of action in switching and for the suppomng systems is proposcd for the
next three five year plans. This involves a rather long penod of 15 years. Therefore, especially

for the Ninth and Tenth Five-Year Plan, the praposed course of action has to be scen the moreasa .

‘general gu_idbline, the more awa'y i'.n lhé future lhe pen’bd under considemlion is.

F ml of all the future economlc dc\ elopmcnt of Sym is prt,scnlly very h'ud to prt,dlct Dependem
on the real dev x.lopmcm it may be necdcd 10 1cccluate or to slow down the course of action, -

Furthermore, since telecommunications technology develops rapidly with increasing momentum,
the gencral devclopment must be observed and analyzed continuously and the planned course of

~ action must-be revised in accordance with any new significant technological and technical

- development. This is most likely to lead Lo completely new issues to be inserted into the list of
© actions. '

 However, as a starting gtlidélillc, the following list of actions is given based on present prospects.
6.54.1 The Bighth Five-Year Plan (1996 - 2000)

e Satisfy the PSTN demand in switching for the year 2002 (Fulfillment plan)
’ Introduce a mobite system




Replace 60,000 manual linc units

Replace alt EMD exchanges (221,000 line units)

Introduce an Intelligent Network infrastructure

Expand ISDN deployment carcfully in accordance with the expericnce in the pilot
Introduce first part of a network management system (resource manageiment)
Analyze development of TMN and start planning of TMN integration

‘Analyze development in telecommunications and gain oriepdation for the future

The Ninth Five-Year Plan (2001 - 2005)

Provide {PSTN) switching capacity in accordance with the demand

Reach full country covering in basic telecommunications (no village without telephone)
Expand ISDN deployment in accordance with the demand

Expand the service arca of the mobile system

Replace all remaining manual line units

Répiace all first generation digital exchanges (158,000 licie units)

Analyze the demand for B-ISDN and plan deployment of ATM switches

Introduce second part of the network management system (traffic management)

Stait of TMN integration of existing manrigenienl islands

Analyze development in telecommunications and gain orientation for the future

6.54.3 The Tenth Five- Year Plan (2006 - 2010)

Provide (PSTN) swi‘tching:mpicily' in 1cc0rda'n€c with the demand -

- Expand ISDN dcploymcnl in accordance with the denrand

Expand the service area of the moln!c systcm and reach full country covenng
Introduce B-ISDN by deployment of ATM switches

Continue TMN integration

Analyze development in telecomnunications and gain orientation for the future

6.5.5 - Considerations on Local Exchange Sizes

Modern second generation digital switching systems can under normal conditions serve 100,000
subscribers and more. However, it is hard to imagine a main distribution frame (MDF)
accommodating for 100,000 and more subscribers.

The increased limits altow to make more use of remote units hosted by the exchange under
consideration, thus keeping the MDF on a moderate size.
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The firal capacily for digital local exchanges in STE's network as planned presently is 30,000
subscribers. It is due lime to reconsider this limit, which is not only dependent on technical
constraints but also security and availability considerations, and to increasce it remarkably.

However, such decisions have to be made in the context of ihe local network structure conside-

rations, and are therefore discussed in more detail in seclion 6.1 1.
6.6 Signalling Plan

On the current telephone network, telecommunication information and signaling information are
teansferred over the same communtcalion circuits. This conventional signalling is lmited in the
various telematic services and value added services it can provide. For the implcmcnlation of
ISDN, ITU-T's No.7 CCS (Common Channel Signalling System) is essential. The CCS can
also be adopled on the various networks as it provides cconomical and reliable transmission of
signalling information.

6.6.1 CCS Network Configuralion

. There are two kinds of No.7 CCS network configurations with regard to the allocation of the
~ communication and the signalling tinks shown in Figure 6.6.1-1. '

(1) © Associated niode

Each exchange (Si gnalling Poinis: SP) has a direct CCS fink associated with communication fines
" to other exchanges (mesh connections). '

(2) Quasi-associated mode

'In the Non-associated mode, signalling informalion is sent over two or more links in tandem,
passing through one or more Signal Transfer Points (STPs). ' The Quasi-associated mode is a
limited Non-associated mode in which the pass for the signalling message is predetermined and
fixed.

In the Assoctated mode, the number of CCS links increases according to the number of
exchanges, as opposed to number of links with the quasi-asscciated mode. The Associated mode

is casicr and more cconomical to implement when the number of exchanges is comparatively
small.



Remarks
O ;8P
‘:‘j : STP

——~ : Signalling link

------- : Communication link

{a) Associaled mode {b) Quasi-associated mode

Figure 6.6.1-1  CCS Network

Signaling circuits arc separated from speech circuils in the Quasi-associated and Non-associated
modes of op'cralioii. The signalling is relayed to the terminaling cxchange along a separate route
and complex control is necded to associate speech circuits with their signals. The advantage
offered is the elimination of the nced to set up a signal path for each inter-exchange spccéh circuit,
thus making operation of signalling circuits morc ecconomical. The Non-associated mode
signalling network will be introduced when there is a large number of exchanges in Syria. -

6.6.2 : Scli:ction Procedures

" When selcctmgqngnallmgsyslems itis necessary 1o consider nol only the signalling systcm but -
 atso the configuration and sue of the tclccommumcanons network, ideally, i gnals should be
 standardized for the entire network, prcl'crably in conformance with the standard system

recommended in the [TU-T No.7 S}gna!lmg System. Other systems exist, however, such as the
MFC R2 signalling system, and these must be interfaced,

Signaling systems are very closely related 1o exchanges with which they have shared a similar
coursc of dévclopménl. This is why the selection of exchanges requires consideration of the long-

term development situation.
6.7  Charging Plan
6.7.1 The Present Chérging System

The present charging systeins are as {ollows:



(1) - Intcrnational catl

AMA (Automatic Mcssag'c Accounting) system‘is applied to international calls at the STD
exchanges (EWSD), to which ID (Identification) is transmitted from al local exchanges except for
EWSD type which has AMA system by itself,

Calls arc charged by calcalating call duration and destination according to thie tarilf. _
The exchanges which have the AMA system send MT (Magnetic Tape) to the billing center once
per month.

(2  Long distance call

The same AMA sysiem as international calls is applied atall STD exchanges.
(3) Localcall

Electronic/mechanical meter system is applied at cach local exchanges.

The exchanges which have the electronic meter system send MT (Magnetic Tape) to the billing '_
center onee per three(3) months. ' : '

" The charging systems by cach local exchange type are shown in Table 6.7.1-1.

Table 6.7.1-1 Charging System by Each Exchange

B Intesnational call Long distance call {1 Localcall.
EWSD AMA AMA Electconic meter
NEAX61 | AMAaLSTDY) AMA(atSTD) Electronic meter
El10A AMA(atSTD) AMA(atSTD) Electronic meler
EMD - | AMA(aISTD) AMA(atSTD) ¢ | Mechanical meter

'6.7.2 Charging Plan

' New establishment of digitat exchanges, replacement from EMD exchanges (o ncw digital
exchanges and cxpansion of existing digital exchanges are planned. Accordingly charging system
10 be introduced should be AMA system for international and long distance call, and elecironic
meter system for local call.

6.8  Synchronization Plan

Nc’l_w@rk syﬁchroﬁimtion plays a key role in cslablishing high qualily digital teleccommunication
networks. Network synchronization is indispensable to providing high speed digital leased
circuits and ISDN services and to connecting digital lincs intemationally.

These are three basic types of synchronization methods, which are:

i) Plesiochronous synchronization

ity Mutual synchronization



‘.'\h

ey

iiiy ‘Master-slave synchronization

Generally, cach country has its own high-accuracy time generator, such as an atomic clock, which
operates independently, while the master-stave is used commonly within the country.

6.8.1 Present Situation

The ST has adopted the masier-slave synchronization method.” [t uses a cesium-beam oscillator
tocated at the At Nasser STD transit and international center. The clock timing signal is distributed
from the master station (Al Nasser) to the other offices (stave offices), as showi tn Figure 6.8.1- -
1.

Master Clock O ffice

Remarks. |urg lntemational Center

Chack SignalRoute

[DAMASCUS HOMS HAMA' _LATTAK!AJ ALEPPO | Shve offices

Figure 6.8.1-1 Configuration &f Present Clock Signaj Route. -
6.8.2 Network S)?nchronjzaticsn Plan
(1)  Clock Distribution System

A mastei-slave synchronization system will be employed in the Syrian digital network.

(@) Stability of Clock

The stability of the master clock and back-up oscillators in cach hicrarchy stage'will be as follows: -

Master clock (International switch) 10
STD (Toll transit switch) 10s
1S {Local switch) 103
RSU (Remote switch unit) i0s



(3)  Clock distribution Network

The clock distribution network is shown in Figure 6.8.1-2.

In the neat future, the Aleppo INTS wilt have a submaster clock as a stand-by for the masterclock
at the Damascus INTS. In the event the masterclock fails, the submaster clock will distribute a

clock signal to the entire Syrtan digital nelwork.

Master Clock Office Sub-master Clock Office

n.‘""

ALEPPO Y| Master office

DAMASCUS

HOMS HAMA LATTAKIA ALEPPQ | Slave oifices

Remarks: |INTS International Center

I:J " STD TransitCenter

e Normal Route

-wese--- Stand-by Route

Figurc 6.8.1-2 Proposed Network Synchronization Plan
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% 6.9  Transmission Network
6.9.1 Network Configured with SDH Systems

Transntission networks are classified into the following three network layers (sce Figure 6.9.1-1):
(1)  The circuil network which connects switches and service providing systems
(2)  The path network which is independent of services and transmission media, and is
atarget of operation activities in (tansmission scctor.
3y The transmission media network which consists of fiber-optic transmission
systems, microwave sysiems and others.

Circuit network

Ve

Switch

Path network

——l -y Cross-comnect || B

equipment
_ ; Transmission ': {Transmission |
T media network 1} terminating
- —C O | equipment

Figure 6.9.1-1 Three Transmission Network Layers

Of the three layers, the Path Network with cross-connect equipment is the key to simplifying the
transmission network structure. An illustration of simplification is shown in Figure 6.9."1 2.



O :Cross connection

o : Telephone office

Figure 6.9.1-2 Network Conliguration Simplified Using SDH Sys{ems

* In Syria, the standard is 2Mbit/s for the path units (as proposed in scction 6.2). Thus, circuit
supply plan will use unils of 2Mbit/s (30 channels).

6.9.2 SDH Ring Configuration

" For mainly security reasons, SDH ring conll iguratioh should be adopled for the plan if possible.

The SDH ring configuration is shown in Figure 6.9.2-1 betow.

(a)(b)(c)(d)' : ‘ '-‘\_d(?-dropl
‘Add-drop MUX o
‘ D D (a)

Route(2)

(d) E Add-drop

: Add-drop - (b)

- Route(1)

(c)

Tl
Add-drop X: failure

Figure 6.9.2-1 SDH Ring Configuration
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The "Add-drop MUX" in Figure 6.9.2-1 is a multiplexer wilhi cross-connection function. If S0%
of the traffic between {¢) and (d) Mows on Route (1) and the other 50% flows on Route (2), 50%
traffic can be maintained even in the case Route (1) fails. 1T all of the traflic passes over Route
(1), and the Route (2) has enough spare capacity, all the traffic can be saved by switching from
Route (1) to Roule (2) in the case of Route (1) failure.

Examples of application are provided in section 7.1. A STM-4 ADM is normally used as an
Add-drop MUX in the plan to increase routc capacily in place of conventional PDH multiplexers.
A minimum 50% circuit restoration is the target for central Aleppo and in the wide ceniral area of
Damascus. A maximum 100% circuit restoration is considered in the plan for circuils on main
transit switches {i.c. Damascus, Aleppo, Homs, Laltakia, Hama).
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6.10 Long Distance Telephone Network

6.10.1 Current Network Coni guration

The current long distance network uses an hicrarchical configuration consisting of 4 levels. The
highest is the 4th level which is composed of Damascus, Aleppo, Homs, Hama and Lattakia. The
level 4 networks are miesh and connected with cach other.

The current long dislance network is illusirated in Figurc.G.IO. 1-1, the exchange office rankings
are listed in Table 6.10.1-1.

6-24



WomPN suoydea), soueisiq Suog wWLIMD =109 ainSiy

& @ w @ L] ® @ 2] -8 @ 0_040 oA L

9 |9rA01 2

S
=

] EYES I

uayesse  Glepr { snopol o } . wpamg \ - ereq

YWYH . . SWOH

\ : o — ‘ - PADT ¥

Oddzal¥ SNOSYNYQ

VIMVLLY

6-26



Table 6.10.1-1

Nationwide Telephone Network Configuration (Damascus)

4 level

3 level

2 level

1 level

Damascus

-|{Damascus)

{Damascus)

Al Nasser,
Keir Souseh,
Al Mohajrin,
Bab Sharki,
Al Miedan,
Baizeh,
floknaidien,

Jaramana,
Keswa,
Zamalka,
Darayah
Jd Artouse,
Katana,
Sehnaya
Harasta

Al Dmear,
Adraa

Al Hamah
Al Feqi,
Kora Al Assa_d

Al Talt
Sydnaya

Al Thawra,
Domer,
Jallaa,

- Mazzehi{t,2),
Mazzeh (3),
Al Yarmouk,
Baghdad,

Mizaha,

Babela,
Nashabeabh,

(Damascus City)

{Damascus Rural)

Zabadani

(Zabadani),
Blodan,
Madala,
Arawlha

_Bokken,
Enahore
‘Al Sahel

Alnabek

{Anabek)
Derattiah,
Yabrod,
Kotlefeh
Jerod,
Einteneh,

Karra,

Malloa,

Al Quennelra’

(Al Quennetra)

Daraa

{Daras)

{Daraa)
Dael,
Kazzaleh,
Al Hrak

Shaykh Miskin
Ezrae,
Sanamen,

Taf{as
Bosra

Jassem
Nawa

Sweda

{Sweda)

(Sweda)
Shahaba
Al Qraya
Saikad
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Natienwide Telephone Network Configuration (Hlama) -

4 level

3 level

2 level

1 level

Hama

(Hama)

(Hama}

Kowatlle,
Kamhaneh,
Al Mahtia,
Soran,
Mesyaf,
Mhardeh,
Salammeh,

Skelbeyeh

Talsalhab
Kalet,
Al Matheek
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Nationwide Telephone Network Configuration (Aleppo}

4 level

3 level

2 level

1 level

Aleppo

(Aleppa)

{Aleppo}

Al Jameleha,
Kan-Al Wazeer,
M Solymaneyeh,
Al Ansari

Al Sabele -

Al Hamdaneyeh,
Slara,

Al bab,

Aezaz,

Efreen,
Tal-Refael,
Hanano

Manbeqg,
Jadrablos,
Ein-Al arab,

Rakka

| {Rakka}

{Rakka) (1},
Rakka (2},
Talabyath
Al Thaowrah

|1detb

(Idelt)

{idelb){1),

Idelb (2),
Arieha, .
Koter-Takariem,
Selkien,

Harem,
Maetl-Mistien,
Srakeb, -
Jessr-Shkour,
AlDana

AlMareh

(Al Mareh)
Kofernobel-Khansheckon

Al Hassakeh

(Al Hassakéh)

(Al Hassakeh)
fRasalein

Kameshli

{Kameshli)
Matkeah,
Amoda,
Derbaseah

Qeir Ezz0r

{Delr Ezzor)

{Oeir Ezzor) (1),
Dieir Ezzor {2),
Mayadine,
Boukmat,
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Nationwide Telephone Network Configuration (1 oms)

4 fevel

3 level

2 level

1 lavsl

Homs

(Homs)

{Homs)

Al Kwatli,
Al Mahita,
Al Waer,
Talkatakh,
Al Nasia,
Sheen,
Taldo,
Talbesch,
Al mkaram,
Kosser,

Al Rastan,
Al Kareylen

Tadmor

{Tadmor}




Nationwide Telephone Network Configuration (Lattakia)

4 Tev"el

3 leyel

2 fevel

1 leve!

Lattakia -

{Lattakia)

{Lattakia)

Latfakia {1},

Laltakia (2},

Kasab,

Al Hateh,

Slonfeh,

Kerdaha,
Beat-Yashot,

Al Daleah,

Jableh,

Raes-Atbassel (RDLU)
Alshatea-Alazrak [RDLU)

Tartous

(Tarious)

{Tarlous)
Banyas
Sheak-Badoer
Arwaad

Safetla
Dreakesh
Mashta
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6.10.2 Optimizing Network Configuration

The Study proposes a plan to optimize the national telephone network, Structuring a network
involves determining demand (forecasting demand and traffic), estimating the number of required
locat exchanges (according to scrvice areas and offered services), and delincating the toll (transit)
exchange districts. Decisions must also be made on the number of (he stages (or levels), network
configuration type {mesh or star), the cities in which to install (ol exchanges, and the direct and
alternate routes.

(1) - Network Configuration

When determining the number of switching levels (or stages), it is necessary to compare the
exchange and transmission costs of two network configurations using the number of exchanges
and levels as parametess. For the purpose of evaluation, the Study sclected two network patterns

- (Figure 6.10.2-1) for evaluation based on the traffic matrix estimated for 2010,

Pattern 1: Two levels for transit switching hicrarchy
' 3 Level: Damascus, Homs, Hama, Lattakia, Aleppo (5 centers)
2nd Level: . Darra, Sweda, Tattous, Idleb, Rakkah, Deralzor, Hasakah
- (7 cenlers) '
Paltern 2: One level for transit switching hicrarchy
~ Damascus, Homs, Hama, Latiakia, Aleppo Darra, Sweda, Tartous, [dicb,
Rakkah, Deralzor, Hasakah (12 centers) :



(1) Pattern I: Two levels for transit switching hictarchy

(:E%;;::) ( RAKKAH -

ALEPPO

LATTAKIA HAMA
TARTOUS HOMS
~ |DAHMASCUS o Remarks: -

| 3rd level center

SWEDA ) DAR@ "> 2ndlevetcenter

' (2) Pattern2:  One level for transit switching hicrarchy

- ALEPPU -

pue
2

N HASAKAH

@TAKIA =

TARTOUS

Remsrks:
(> 2ndtevel conter

Figure 6.10.2-1 Network Configuration Patleros
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{2 Resulis of Evaluations

The comparison results are shown in Figure 6.10.2-2, Pailcrf_l 1 is the most cconomical nelwork.
[t was adopted for the Study because the total Iength of the circxits for Pattern 1 is much shorter
than that for Paltern 2.

Easc in developing network functions, effective operation and maintenance, and actwork stability
have become important factors in network optimization.

The network configuration in Pattem 1 is preferable for the Syria's digittﬂ ST network.

Fi gure 6.10.2-3 shows a development plan for a long distance nctwork.
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(unit: circuits) ~ (unit: 1000 km) E

10,000 3,500
9,000
3,000
8,000
7,000 2,300
6 ceeee]
000 2,000
5,000
; 500
4,000 1,50
3,000 (,000 e P
2,000 S
S00 emean
1,000 e
0 = 0
Pattern 1 Pallern2 - Patlern 1 Petlern 2
(8) Total number of circuits : (b) Total length of the circuits

Figujra_ 6.10.2-2 Comparison of Nelwo‘_rk Configuretion Pallerns
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