2.2.4 Second-FivemYéar-Plan for Soocioeoconomic Development

While the First Five~Year Plan for Socloeconomic Development
shaped a dramatic expansion in Egybt's telecommunications services, the’
Egyptian goﬁernmént has carried on its effort tO'deVelop'a_secohd’five—year
plan and still continuing plans, contemplating to increase the telephone
density to 6.0 per 100 inhabitants by the year 2002 when the fourth five-
© year plan is scheduled for completion, with about 4 million telephone

lines.

The second five—yeér ﬁlan covers the period from-1987/1988 to
1991/1992, This is the second year of the plan. The telecommunications
part in this plan is briefly described below.

(1) Development goals

The following six goals have been set for the Second Five-Year

Plan:

a) To push the telephone density to 3.3 per 100 inhabitants by
the end of the five-~year ‘plan by pursuing further
installation of telephone lines that began in the first

five~year plan.

b) To make telecommunications services available in new
industrializing or residential cities, suech as Sadat, as
part of the infrastructure needed to achieve regional

development and decentralization of population.

¢) To implement automatic dialing services in towns and

villages (Markaz and Village).



d) To fortify international telecommunications sérvices to
support commercial transactions with foreign countries and

Egyptian workers abroad.

e) To induct and maintain a modern communication system for
information and data to keep paceé with growing applications

of computers and data-banks.

f) To encourage local production of electronic exchanges.
Egypt expects to start local prodhction of digital exchanges
jbintly with Siemens, West Germany. Plans call for an
annual 200,000 terminals to be produced initially, which
will be expanded uvultimately to 300,000 terminals with full

operation.

(2) Qualitative goals

Table 2.5 indicates the qualitative goals set for subscriber
telephone and telex sﬁbscribers by the Second Five~Year Plan., Table 2.6
outlines goals of expansion of exchange capacity and the number of main

lines per 100 inhabitants.
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Table 2.5 Quantitative Target of Telephone and Telex
Lines for 1991/92 Compared to 1986/87

Expected Target

Detail 1986/87 1991/92 Growth rate
end of first end of second
S-year plan . S-year plan (%)
Telephone exchange 1,443,000 1,908,000 - 32.2
capacity
Telephone lines 1,045,000 1,520,000 45,5
in usa
Telex lines in use 6,350 8,873 39.7
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Table 2.6 Exchange Capacity and’ Telephone Dinsity in 1986/87
~and 1991/92.Targets by Governorates

_As of 30 June 1987 As of 30 June 1992

_ Capacity Per 100 Capacity Per 100
Governorates - (1000 's)  capita {1000 "s) capita
Cairo 552,40 6,50 .726.00 7.70
Giza 139.90 5.80 194,90 5.80
Qalioubla 22,10 1.60 40,10 2.00
Alexandria 227.90 7.70 300.90 8.50
"Beheira 30.70 0.90 37.70 0.90
:Mersa Matrouh 9.10 ;80 11.10 4,10
Ménqufia 34.30 1.50 36.30 o 1.50
Gharbia ' 57.40 1.90 63.40 1.90
" Kafr El-Sheikh 2500 . 1.30 - 30,00 1,40
Damietta 12.50 1.70 16.50 1.90
Dakahlia 73.30 2.30 89.30 2.20
North Sinai 11.90 7.40 13.90 8.30
South Sinai 3.20 i2.80 3.20 10.30
"Port Said 20,70 5.30 26,70 6.20
Tamailia - 16,40 3.30 20.90 3.50
“Suez 11.50 4,20 15.00 b,50
Sharkia hg, 20 1. 40 60.20 1.50
Beni Suer 14,40 0.90 20,90 1.20
Fayoum o 9.00 0.50 14.50 0.80
El-Minya 36.70 1.30 36.20 1.20
Assiout 23.30 1.10 31.30 i.20
New Valley - 8.30 6.60 10.30 6.80
Sohag 20,40 ‘0.80 32,40 1.20
" Qena 19.30 0.80 29,80 1.20
Aswan 11.00 1.40 17.00 1.90
Red Sea 3.10 4,00 8.60 8.90
Total 1443,00 3,00 . 1882, 10 3.30

- 21 —



(3) Investment plan

The Second Five-Year Plan uhdertaken by the Ministry of
Communications was financed by a total investment of L.E. 634,695,000. The
investment in the telecommunications fields, less the share for the Postal
Services Corporation, was L.E. 657,605,000, whlch was accounted for by
internal currencles with L.E. 331 245,000 (MB%) and foreign currencies with
L.E. 363,450,000 (52%). The mlnistry s own fund represents L.E. 353,640,000
or 36.5% of the investument.

Table 2.7 breaks downs the amounts of'investment_by'egencies
under the control Qf.the Hinistry of Communications, NTI's investment
comprises L.E. 6,155,0C0 for faciiity completion projects and L.E.
1,200,000 for reseéreﬁ expahsioh'projeets.- A sum of L,.E. 33,000 000 has
been approeriated_fOr the Egyptian Company for Manufacturing Telephone
Instruments to compléte production line improﬁement that began.in the

preceding fiscal yedr.,
(4) ARENTO investment projects and tasks

In thejSeeoﬁdfFive-Year'Plan, ARENTO.has'budgeted L.E. 61%,200,
000 to achieve the goals enumerated in (1) and (2) above, expecting to
improve and expand local ﬁelephone networks, maintain transmission channels
between mejor cities and urban micfowave systems, improve international
lines, and expand cellular mobile telephone services. For the improvement
and expansion of local telephone networks, four facility renewal pr03eots,
30 nontinulng projects, and 59 new and expan51on ‘projects are scneduled
commanding about 60% of the total budget, The budgeted investment is
accounted for by facility replacement plans with L.E. 66,600,000 (10%),
continuing and completion projects with L.E. 244,100,000 (40%), and new and
expansion projects with L.E. 306,500 (50%). Table 2.8 breaks down the

investment plans and operations involved in the Second Five<Year Plan.
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Table 2.7 Investment Plans in the Second Five-Year Plan

by Agencies under the Ministry of Communications

Agency Budget (LE)
Ministry of Comhunications 50, 000
NTI ' 7,355,000
ARENTO : _ ' 617,200,000
Pdstal:Services Corporation 37,090, 000
Egyptian Company for Manufécturing Telephone Tnstruments 33,000,000
Total : - b9k, 695,000




Table 2,8 ARENTO Telecommunications Prdjects and Investment Plan

Projects ' Inveétmept
(x_1000 LE)

{1) Replacement and renovation

-~ Local telephone networks {(four projécts, 58,000

lines) ' c o _ 35,HQQ
- Transmission channels between major cities-

(one.project)- - S 10, 000
- Telegﬁam'and telex equipment_(bne project) © 1,700
- Telecommunications equipment and installation

(one project). . o ' 4,500
- Regidnal.manUal exchange automation {one project) | _ 15,000

. . (Total 66,600)
(2) Completion P _ ) _
- Loecal telephone_networksi(30 projects, 400,500 lines} 151, 400

1

Data traﬁsmission_(one'projeot) 15,900

Transmission channels between major cities

(one project) = o . _ 35,000
- Telegram and telex equipment (one project) 3,500
~ International line expansion (one project) - 1,300

Cellular mobile telephone exchange expansion

{one project) ' _ _ 25,000
- Submarine cables (one project) S . 5,000
- Satellite communication earth stations (one project) . 7,000

{Total 244, 100)
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‘Projects Investment

{x 1000 LE)

(3) Expansion and new
= _Loeal telephone networks (59 projects, 3)8 000 11nes) 228,250

o 'Transmxsaion channels between major citiss

(two projects) 17,600
- Telegram and telex equipment (twd projects) 5,500
- Cairo microwave system {one project) : 7,000
- Alexéhdria microwave system (one project) 1,000
- International exchanges (two projects) ' : 2,100
- 'Exchangé office trunk lines (two projects) . 7,750

- Mobilé exchahge and manual éxchénge automation
(one progect) : 15,000
- Regional manual exchanges (one ppogeot) 20,000
- Internatlonal telecommunications grlds, organizing
‘frequencies by computer {one project) . 2,000
| | o (Total 306,500)

Grand Total - 617,200




(5) Performince in the first year (1987/1988) and plans for
the sacond year (1988/1989) '

Table 2.9 summarizes the results of subscriber Lelephone and
telex installation in the first year of the second five~year plan. For
subsoribcr telephoneb, both the exchange capacity and number of subscribers
advanced at higher growth rates than initlally projected. - Among other
achievements in the first year of the plan are the completion of a Cairo-
Alexandria mior0waﬁe network, -that of a Cairo-Achandria_coaxial_cable'
system along agricultural roads, and that of Suez-Qoseir coaxial cable -

works,

The follow1ng operations are scheduled for the second year of the

second five-year plan

al Expansion in the telephone line capacity from 1,621,000 lines
(1987/198) by 195,000 lines to 1,816,000 lines,

b) Expan51on in the number of telephone subscrlptions by 160,000 to
1,350, 000,

a) Introduction of automatic dialing services in new service areas.

d)  Expansion in the number of telex lines by 480 lines to 7,175

lines,

e) Additional expansion of Cairo~Alexandria coaxial cables along

desert roads.
F) Completion of a Cairo-Aswan microwave network.

z) Completion of a Caird-Jordan microwave link.



Table 2.9 Accomplishments in the First Year (1987/88) of

the. Second Five~Year Plan

. . Expected Target
Detail _ 1986/87  1987/88 growth growth

Expscted rate ¢ rate %
Telephone line capacity (x 1000) 1,453 © 1,621 1.6 6.9
Telephone lines in use (x 1000) 1,080 1,190 14,8 11.5

Telex lines in use {(x 1000) 6,350 6,695 5.4 9.5




2.2.5 Present Status and Tasks of TelecommunicationS'Serviées
{1} The number of maln lines per 100 inhabitahts

Aocording to information availablé from ABENTO, Egypt bas a
population of &,288,000 as of bécémber 1988, with 7,200,648 telephone
subsceiptions, or 2.3 main lines per 100 inhabitants. In the.
implementation of the Seooﬁd:FiveuYear_plan, ARENTO expects to boost the
numbor of telephone linas to 6.0 per 100 inhabitants by the year 2001/2002
when the fourth five-year program is scheduled for completion as a long- '
term goal, Figure 2,2 shows the cérrelation between the number of main
lines per 100 {nhabitants and GNP ﬁer capita in the world. Apparently,
Egypt has a relativély low telephone density. and should require continuous
growth in its telecommunications as part of the infrastructure underlying
the nation’s economic activities. As of June 1988, 1256 public telephones

are installed wainly in the city of Cairo.
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(2) Telephone networks ) _

In June'18?6, Egypt had a total of 2,384 telephone offices, with
an exchange capéeity of 1,455,000 lines. _Thére'are four office ranks in
Egypt: district center (DC), mone center (ZC), group center {(GC), and
terminal exchange (TE). The toll telephone nétwork iS'organized;ihto three
ranks. At present, there are five DCs ~ Cairo, Tanta, Alexandria,
Ismailia, and Assiut - and 15 ZCS_(eﬁcluding the same offices as thg DCs).
Figurés 2.3 to 2.6 show the peographical distributions of DCs and ZCs; &nd
trunk transmission lines in the country of Fgypt. In the basic
gonfiguration of toll telephone hetworks as shown in Figure 2,7, no |
travevsai direct lines are set from a terminal exchange, and all teoll calls
are connected by way of a GC. In the toll office ranks above (C, alternate
switching from a traversal line group:.to a trunk line group is used.
Charging is centralized.at GCs and caléulations for billing are processed
at_the Cairo center, thougb the télecommunications networks are still

immature and many GCs may have their functions accommodated in a ZC.

The Cairo local telephone network is split into ﬁﬁo local tandem
areas, east and west. The east tandem area has tandem exchanges installed
in the Abbassia office, the east tandem aréa, in the Ramsis office.

Figufe 2.8 shows the configuration of the tandem local teléphone network in

the city of Cailro,

Table 2.10 gives the number of telephone offices by exchange
type. In exchange capacity terms, 93% of all the terminals have been
automated. In terms of the number of telephone offices, 2,026 offices, or
85% of the total, still use manual exchanges,'and automated exchangé
offices, including smaller offices using PABXs, account for only 15%, or

358 offices;
Figure 2.9 shows the distributions of exchange offices by scale .

{capacity). Each office has about 87,000 terminals on the average - a

relatively small exchange configuration.

- 30..,.



S193us) audz pug 301.1siq 1dABT JomoT

£ g bid

pieg 3404 %

Jalu

Inoyuewieg

18}U8) BUoy Y
8) 101Nsi0 M

¥ BlipuEx3|y

—31-—



B District Center
A Zone Center

Fig.2.4 Upper Egypt District and Zone Centers
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Fig.2.6 Upper Egypt Trunk Transmission'Lihaé
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Kamsis Exchange 40, 000 Abbassia Exchange 50, 000
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Helwan Bxchange 10,000
Maadi Exchange 29, 000
Fig.2.8 Cairo Tandem Zoning
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Table 2.10 Number of Exchanges and Lines by

Type of Switching system

ratio

1988
Type of switching system 1982 1987 {Estimated)
Manual exchanges Exchanges 1602 2026 ———
Lines 65,558 105,165 131,805
Small PABX Exchanges 96 212
Lines 40,770 81,320
Electnomagnetic Exchanges 4g 59 ————
exchanges Lines 394,048 507,000 554,000
Analog electronic Egchanges 6 55 ————
exchanges Lines 19, 000 649, 000 700, 000
Digitél electronic ‘Exchghges g 42 ——
exchanges Lines 21,000 113,210 176,710
Total Exchanges 1,762 2,384 2,621
Lines 540,676 1,434,695 1,562,515
Digitalization Exchanges - - -
Lines hg 8% 12%
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(3) Digitalization of telecommunications networks

Since the initial installation of E10A exchanges in the city of
Aléxandria in 1981, digital exchanges have penetrated major cities in |
- Egypt. Their fuli- scale installation did not come untll 1987. As
summarized in Table 2. 10, the ratio of digital exehanges is still as low as
12 -in terminal terms. . Sin¢e the local production of digital exchanges in
Egypt has already been approved in the second five-year program, about 200
thousand terminals will be installed per year in the country of Egypt as
standard exchanges when the local production is started, accelerating the

tempo of exchaﬁge digitalization,

Egypt s primary transmission lines are presently analog, bgilt ol
ceoaxial cable and microwave transmission systems. Among the nation’s
digital transmission are digital urban microwave systems based on a 2i4-
channel North America hierarchy in the cities of Cairo and Alexandria, 2G
digital microwave systems implemented in the Delta and Suez Canal zones,
30~channel PCM cable fransmission systems based on a 30-channel CEPT
gystem, implemented in the city of Cairo and rural cities, such as Tanta
and Zagazig, a 24-channel North America PCM cable system, North American
type, in the city of Cairb, local fiber-optic cables system installed for
.trunk lines in the cities of Cairo and Alexandria, a long-distance fiber=
optic cable project in Zagazig, and so on. Though the construction of
digital traﬁsmission channels has only begun and availablé digital channels
have a limited scale, digital transmission lines are expected to grow in
pace with the escalating introduction of digital exchanges as key

transmission media of the future.
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{(4) New services and new technology

Cellular mobile telephone and packet switohing'services are'among
the new evolving services and techhologies in Egypt. Coming into operation
in 1987 first in the cities of Cairo and Alexandria and in the'desért road
between them, the cellular mobile telephone service was exteﬁded to

Ismailia in 1988, with a schedule for further extension to the Suez Canal

zong in 1989,

ARENTO has decided to constrict data communication networks of
packet exchanges as a result of its inveStigationrihto the possibility of
computer utilization., The construction of packet switching networks has
already been started. Packet switching SGéViées:are”écheduled to start in
Cairo in May 1989 and in 1990 in Alexandria and the Suez Canal zone,

{(5) Reality of.computer utilization at ARENTO

Table 2n11Vshow$ the state of affairs at ARENTO introducing
computers and the oorrésponding applications. From today, applications
sub ject to computerization are outsidemplaht design, issue of telephone
directories, traffic management, and long-distance toll network management.
To promote computerization, training and éducation of software engineers is

the most important theme prevailing in this field.
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Table 2,11 Computer System in ARENTO

Applications Computer Year of introduction
Telephone directory service ACOS 1985
system
Local telephone billing VRX 1974
system
Telex and international PDP11 1981
telecom, billing system - VAX
Project management WANG VS80 1983
system
Payroll and personnel WANG VS80 1987
management system
Stores and purchase WANG VS 80 1984
pr system
Service order system WANG VS 80 1986
{Cairo)

Traffic forecasting WANG VS 80 1988

system




(6) Service Quality

According to a research report oompiled by ARENTO,.trunk ca}l
loss probability in the city of Cairo is 2} to 304. Since that
probabillity is usually designed to set within 0.5% to 3%, the. high
percentage indicates that there may be lack of trunks and trunk failures,
equipment failures in the éwitchihg syatem, lack of ¢ommon equipment, and
30 0n. Also, according to dlfferent research data, the overall call
completing rate from a subscriber call nriglnatlon to call ‘termination to
the called party at the most congested time period is. 30%. In Japan, the
local cail completing rate is 70% on tﬁe average, so the value 30% is too
low compared to that in Japan. The vaiue includes cases where the called
party’s line is busy, and calllng party “s renunciation of dialing on the
way. However, the causes for the low value may be other problems involved,
such as no dial tone sending because of lack of registers, failures in
subscriber lines and telephones, etc., in addition to failures on ‘the line

side.

According to the statistics by ARENTG, monthly trouble amounted
to 1496 cases in the domestic communication network in Egypt in June 1988,
In calculating trouble occurrence rate per 100 subscribers, the rate is
approximately 0.12 case per month, which is almost the same in Japan, .
However, service qhality cannot be discussed by simply comparing data
between both countries because detailed statistical data on troubles have
not been obtained and statistical counting methods on troubles, peculiarity
in subscriber’s trouble notification, maintenance technician’s ability for
trouble recognition (especially their recognition ability for troubieé that

often occur) are all different.

The non-recovery trouble rate that means they are not recovered
within a day is one of criteria to evaluate maintenance service level..
According to the data of ARENTO, this rate is approximately 34%, which is
three times as high as the rate of 12% in Japan, indicating that measures

to improve the maintenance service are necessary.
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Since sufficient research data could not be obtained, it is
difficult to conclude on the telecommunications service quality in Egypt
based on detailed analysis results. However, judging from the experience
‘that the study team had on the situation of telephone service in Egypt, the
call completion rate seems to be 20% in the most busy period including
cases where no dialing tone is sent or no tone is heard. Therefore,
appropriate measures to improve the service quality are definitely

necessary.
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2.3 ObjJectives of Inauguration of National Telecommunication Institute and

Background of the Request

2.3.1 Objectives of Inauguration of National Telecommunication .

Institute and its Services

In commencing the.Fifst Five-Year Plan for Socioeconomic
Development, the Egyptian gévennment issued a Presidential Decree of the
Arab Republic of.Egypt Concerning the Incorporation of_thé'National
Telecommunication Institute (Phesidential:Decrée No. 193) in 1983 to
dissolve the Telecommunication Research Center affiliated to ARENTO and
inaugurate NTI as a research, training, and information service structure
in ‘the teleoommunications fields soc as to achieve drastie improvement in
the nation’s telecommunications facilities and services and upgrade the.

technical levels in the telecommunications fields.

The Presidential Decree prescribes the objectives of inauguration
of National Telecommunication Institute (NTI) to prepare specialists in the
field of Telecommunioafions who are University qualified and'impﬁove'the
sciEﬁtifie level of those working in the communication sectors and others
working in any related sectors, and also to perform studies and researches,
organi;e seientific and practical activities, and carry out training
courses in these fields. In short, NTI aims at enhancing the nation’s
technical capabilities in the telecommunications fields and training

telecommunications manpower,

NTI s services prescribed in the Presidéntial Decree are as

follows:

a) To train senior telecommunications engineers in associated

technical skills as telecommunications specialists.,
b) To provide practical and scientific training for workers in the

telecommunications and associated fields to support their work

and deal with technical advances.
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c) To conduct researches/surveys in the telecommunications fields
to provide solutions and advice for the problems facing

telecommunications agencles and associated entities,

d) To colleet and analyze information, data, and literature
concerning the telecommunications fields and compile them into a
data bank, thereby functioning as a scientific or technical

information center in the telecommunications fields.

el To adminis;er research, training, and cooperation Jointly with
associated agencies in the telecommunications fields, promoting

above things and exchange with Arab and neighboring nations,

2.3.2 Organization and Administration of National Telecommunication
Institute

Figure 2.10 shows the organizational chart of NTI._Supervised by
the Director and the Deputy Director, NTI is organized into five technical
departments - Switching and Traffic, Transmission, Network Planning,
Computer & Systems, and Electron:cs - and one clerical department, that is,

Administration Department .

TheAManagement Board is the top executive organ in NTI, chairman
of the.Board being taken by the Minister of Transport, Communications and
Maritime Transport. The 11-member Beard comprises an advisor of the
Ministry apﬁointéd by thé:Chairman, the Director of ARENTO, the Vice
Minister fbf Educaﬁion, representatives of the Academy Science and

Technology, university professors, NTI executives, and others,

NTI is flnanced by the national budget and by revenues obtained
through research/survey contracts, Its budgets ‘and appropriations are
subject to the approval of the Minister of Transport, Communications and

Maritime Transport.
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2.3.3 Present Status of National Telecommunication Institute Training

and Technical Assistance Activitles

The primary function of NTI is educating senior engineers to play
leading roles in the expanding and 1ncre331ngly modernized
telecommunlcations fields. The second function is conducting
researches/surveys jointly with associated telecommunications agencies and
providing technical assistance or advice to solve problems facing the

agencies.

(1) Training aétivities

_ Becauée a new NTI building is presently under construction, NTI
is conducting training sessions in a former TRC building on the premises of
the ARENTO:trainihg'center.' Full-scale training activities are to be
started after the new building is completed and reguired training
facilities are available. During fiscal 1987/1988 and fiscal 1988/1989,
NTI conducted training courses in the Continuing Education Program, which
4t has_implementéd since its inauguration, and ARENTO Special Program,
Starting odt'in'1984 with four courses and 106 trainees in the Continuing
Education Program, the program received 198 trainees from Egypt’s
telecommunications agencies and the telecommunications sectors of various
enterprises concerned in 16 of its 18 courses available in fisecal
1987/1988. Figure 2.11 shows the development in the number of trainees and
that of courses condudted so far, _Table 2,12 sumﬁarizes results .of
training.for fiscal 1987/1988. The contents of each training course in
Table 2,12 are described in the columns of training course in Annex 6 “NTI

Training Courses and Necessary Equipment".
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Table 2.12 Results of Conlinuing Bducation Program

Capacity
Course name : _ Al BILCIDyE|F|G|H J {Tolal
: psn'| crs | total
(1) Bigital electronics 0] 1) 2] 2 |1 4
(2) Digital signal processing | 20| 1| 20| | 1|4 21 8
{3 Hicropr.oceés-_oi"_s' and 20 2 018 5 3 6 25
- their applications - : : -
4) Basic comnunications 0 1 0|4 1 21 2 8
(5) Digital commimications 2 1| w1 31 4 8
6) Electronics‘measuremen't' 20 1 0] 112 21311 ]
- and instrumentation : _
(7) Measuring. techniques in 2 1 W14 212 10
be_lecmtnuhica_tions
{8} Microwave enginéering 20 1 015011 1] 3 12
(9) Data transmission (1) N 1 w]1]2|2 21 2] 1 11
00 Data transsission AD | 20| 1| 20| [1]2 2| 2] 2 10
01} Satellite communication | 20 1 20011 8] 38 1 8
“systems _
1 Blectronic exchange (8 | 20| 2] 40|12l sl 7 1] 3] 4 32
09 Electronic exchange ® | 20| 2! 40]13] 5/ 3 11 1] 2 25
04 Analog LOS micromave 20 1| 2j7]23 1] 3 16
commnications '
(% Optical fiber communicat- | 20 i 01112 2| 2 7
ion systems 1))
(i8) Optical fiber communica- 20 1 201 A 4
tion systems (D)
M Data base systems
Total 20| 197 3ois9i2 2| o] ofA4|Bl19 193

* PErsoR
: ARENTO

: Petroleum sector
¢ Radio & TV Union

psn

A _ .

B : Governmental organization
C

D

E

Crs: course

1 Eeypt Electricity Authority

F ; Presidency of Republic
G : Aviation sector

i : Industrial sector

: Others

: Foreign countries

P




{2) Tochnleal asalstance activities

NTI ‘s rescarch and'teéhnioal support activities are conducted on
P@duost'fﬁom'nsqoointnd agencies ahd'jointly with these agencies. These
aativitios Ful] into throe oategories. a) advice and reseapches/btudles
vﬂlﬂtlng Lo Lho solttion of technical problems that face ARLNTO or other
agenolas having cuatomerﬁowned-andnadministered networks; b) technical
oonﬂﬁiting soervicaes relating Lo the implementation of new teéhnological
faollltloa/services or communication network plans; and ¢)
rosaarehas/sury oys in coordination and cooperation with colleges and

unlversities.

1) Advice and researches/studies relatlng to the solution of

technical problems

To aid 1in the solving of working problems facing ARENTO or
othap ahencies, NTI performs trunk junctlon trafflo simulations
and cireuit requivement predictions, evaluatlon ‘of subscriber
line eﬁaracteristics for data commun;cation in the éity of Cairo,
fading surveys in the ARENTO radio linké and in micro wave links
ownad by pipeline companies, advisory.serﬁicé coﬁcerning the

renewal of oil companies’ telemeter equipment, and so on.
2} Teohnilcal consulting services

ds technical consulting services relating to the
implementation of new technological concepts or servieces or
comzunication network plans, NTI accepts consultation from
ARENTO and users on data comnunication by packet switching

natworks to be soon implemented,



3) Coordination and cooperation with colleges and universities

For researches/surveys in coordination and codperation with
colleges and univérsities, NTI has rendered its cooperation in
the deVelopment of a prototype PABX in a Cairo University prbjeét

or in a computer software.Arébization project.
2.3.4 Reguest Background

'As stated earller NTI came into existence in 1983 as Egypt’s key
tralnlng, research, and information center in the telecommunications fields
in accordance with Presidential Decree No. 193, but its bu1ld1ng and
facilities ‘are thOSe taken over from TRC and are not adequate to train
engineers in the latest_teleeommunlcatlons téchriologies and conduct

technical assistance detivities to full satisfaction,

“In’ the meantlme, the Egyptlan government had embarked on drastic
malntenance and modernization of its telecommunications facilities with
" major investment in the telecommunications fields in the first five-year

socioceconomic development program.

The goéernment'has recognized in this background that the
trainihg bf.seniOP engineers will be urgently needed to provide the nation
with sound telecommunications services by using quantitatively expanded and

'qualitatively-upgradéd telecommunications facilities.t Out of this
Pecoghitién,”Egypt's Ministry of Trénsport, Communications and Maritime
Transport ﬁas ~thought of the expansion of NTI as a top priority in the
second flve-year program and started constructing a building for NTI. And
it is in this context that the Egyotlan government has requested the
Japanese government, a nation with advanced expertise in telecommunications
technology, to provide the necessary materials and equipment to enable NTI
to fulfill training.sessions and technical assistance activities through

Japanese grant aid.



Equipment and facilities-ﬁéQuested by NTI are those which are
used for training and technical consultation activities in the following

six departmentsa of NTI.

) Switohing7and Traffic Department
{2) Network Piénning Department

(3) Transmission Department

(4) BElectronics Department

(5) .Computer and Systems Department

(6) Administration and Support Department

Equipment and facilities reQuested-by NTI include those requested
to the project formulation team in October 1988 and to this pasic desiagn
team, and the equipment and-facilities_listed on “Study Repert . on . the
Expansion Project of the National Telecommunication Insﬁitupe in the Arab
Republic of Egypt" prepared by Egypt in June 4986.33 well., The conténts of
the requested aequipment and facilities are referred in Section 3.2.7.2

"Requested Equipment" in Chapter 3.
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CHAPTER 3 CONTENTS OF THE PROJECT

3.1 Objective of the Project .

'“fThe objective of the Project is to expand the capability and
functions of Nationei Telecommunicaticn Institute (NTI) in crder to ensure
NTI’s executing-the tesks assigned by Presidential Decree No. 193. One of
the main tasks of NTI is to provide advanced post- ~graduate engineering

ﬁeducation in ‘the field of telecommunioaticns to meet the great demand for
jhighly qualifled engineers in ARENTO, governmental organlzaticns, publlc
sectcrs and various prlvate sectors. Other main tasks are to provide

' technlcal consultation and adV1ce about the introduction of advanced
telecommunlcatlcn fecil1ties and services, and to solve technical problems

in maintenance and operation of telecommunication systems currently in use.

Using the new equipment and facilities acquired through the
Project NTI w1ll contribute to the development of modern teleccmmunlcatlon
services and establishment of technological fundamentals in the field of
telecommun1cat10ns in Egypt as well as to the development of telecommuni~
cations in nelghbcrlng countrles through trainlng provided for- these

countries and technical exchanges ‘between them.
3;é. Ohtliee of_the ?roject
T?:2.1_.7 Ihblementation“Orgeeization.
' The Mlnletry of Transport Commonlcatlons and Maritime Transport

is responsible for admlnistratlng the Project and the Project is

'implemented by NTT under the superv131on of the Ministry.

— 53 —



3.2.2 Project Siter

The projeot slte 1s the new building located at 5, ELnMOkhayam
£l wDayam Street, Nasr City area, Cairo city. The location map is attached
In Figure 3.1 and flgure 3 2 shows the progress of the new building

construotion.

The main oonstruction of the new building has - been completed and
the interior finish work is now in progress. The building oonstruotion fee
is paid on a monthly basis aooording to the progress of oonstruction during
the month. The present paid amount at the end of March 1989, shows that
85% of the total work has been oompleted. Completion of buildlng A and B
where tho aquipment and faocilities will bé installed is expected by the end
of August of this year and the hand over date of the entire building is
sohodoled for the end of 1989, The disbursement results in the past six

wonths is shown in Table 3.1.
3.2.3 Budget Plan

. As shown in Tabié 3.2, the total budget for:fhé NTI projéotiof
the second five year plan. (198?/88 to 91/92) is L.E. 7,355, 000 Of‘thio,
L.E. 3, 500 000 is alloecated to building construction and L.E. 2 955 000 is
allocated to NTI operdtion and administration. The operational budget for
NTI is appropriated from the government s annual budget. The transition of
tha NTI Operating ‘budget in the last five years is shown 1n Table 3 3. The
amount’ of budget is steadily increasing in aocordance w1th the increase of
the nupber of the staff, NTI will also receive some funds from ARENTO,
MOTC, Acadenmy of Science and Techno?ogy and others for the execution of
Pesearohes and ‘investigations on a commission basis, and have income_from
technical cooperation projects and.thaining services, ”Ih order to-uoe soch
funds for maintenance and fepair of NTI equipment and. facilities and for
the purchase of spare parts, NTI is now oegotiating with the Egyptian

government,
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Table 3.1 Disbursement Results of NT1 Building

-Construction Cost

Month'aﬁd | Monthly Accunilated | Percentage

Year _ Payment Payment | of Péyment
End of June 1988 | - | 1,598,978 a4
October 1988 22,312 1,858,697 51
&qvember 1988 358,111 | 2,208,863 61
pecember 1988 105,344 | 2,514,147 70
January 1989 199,688 | 2,713,835 - 75
February 1989 226,693 | 2,939,928 82
March 1989 125,403, | 3,865,331 85

the:' Total budget of building construction: L.E. 3,686,680,



Table 3.2 . Budget for Investment in NTI Second Five-Year
Plan (1987/88 ~ 1991/92)

(Unit: L.E. 1068)

ITtem Anount
Bpilding construgtibn _ 3,55@
Equipment _ 2,115
Wages T
Reseafches/studies _ - ' IISGQI
Others | o 340
rotal - 7,355
'Téble_3{3 Transition of NTI Operating $u3ge£
. | ~{Unit: ﬁ.E.)
Year 1985/86| 1986/87| 1987/88| 1988/89| 1989/9¢
Budget 193,074 211,034 263,501| 323,509 (325,000)

Note: Requested amount for 1989/90,

e 58‘,



3.2.4 Organization and Staffing Plan

The transition of the number of the NTI staff in the last five
years is shown in Table 3.4, Presently, there are 51 NTI engineers who are
in charge.of training activities, ﬁechnical consultation services and
.reséarcﬁ'actiﬁities including senior staff members. All staff members are
graduate engineers, with 19 members holding advanced degrees: 11
Dbctbrates and 8 Masters, The training courses are conducted by NTI
engineers and other lecturers recﬁuited from universities and/or other
institutes if training subjects require, Also, NTI has 20 technicians as

assistants in experimental courses and keepers/operators of the facilities,

Table 3.4 Transition of the Number of the NTI Staff

Classification 1984/85| 1985/86] 1986/87 1987/88| Present
' : (1988/89)

Praining &

Research staff 24 3G 32 42 51
Experimental Assis-

tant {technician) 16 18 - 22 18 20
Technical staff :

Subtotal 40 48 54 60 71
Other staff . 67 76 | 78 77 as

Total - 197 118 132 137 156

NTI plans to increase the engineering staff for expanding its
training capacity in the fiscal year of 1991/92, when the equipment and
facility expansion project shall be completed, in order to activate the
training services and accomplish its mission. The staffing plan of NTI .is

shown in.Table 3.65.
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3.2.5

3.2.5.1

projeot,

Table 3.5 NTI Staffing Plan
Year Present | 1989/98 | 199@/91 | 1991/92
Staff (1988,/89) | .
Training & S
Research 51 69 81 91
Staff
Experimental
Assistant 20 24 28 32
(Technician)
Total 71 93 149 123

Training Plan

Organization of Training Program

NTI will inplement the following six

—i

AT o W ng

In addition to the above training progirams, NTI holds seminars on

. Continuing Education Program

. ARENTO Special Training Prograﬁ

training programs in this

. Telecommunication Diploma Course Program

. Trainers Trainihg Program for ARENTO training center

» Training Program for new recruit engineers in ARENTO

. Custom-made training package for organizations other than

ARENTOQ

current topics of telecommunication technology and services to provide

knowledge for trainees and -enhance their ability.'Table 3.6 shows the

themes of the seminars which have already been conducted. NTI plans to hold

seminars for the trainees of the Telecommunications Diploma Course which

will start in fiscal 1989/990. Subjects of the semiﬁar in Telecommunications

Diploma Course are listed in Table 3.7.



Table 3.6 Seminars Conducted in NTI

NO. Theme : . Number of
participants
{1) Latest trends of telecommunications system 4¢ to 60 paftici«
: pants for each
(2} Optical fiber communications systeu theme
(3) . Optical inteyrated circuit
(4) Microcomputer network
(5) Voice_sighalization techniques
(6) Practical use of ISDN in France
(7) Satellite comunications system
(8) Optical fiber measurihg technigues
Note: Participants are NTI trainees, ARENTO engineers and
general engilneers.
Table 3.7 - Subjects of Telecommunication Sewinar in Diploma

. Course (Examples)

No. -

Theme

(1)

(3)

(4)
)
(6)

(7

The Egyptian telecomunication network :
present & future

Telecommunication economics and tariff system

The international telecommunication organization and its
role '

value Added Network (VAN) services in ISDN
Future trends in Mobile_Comnunications
The pathway to ISDN in Egypt

:The telecommunication industry of Egypt

Modern trends in Satellite Communication System

. 61'f



3.2.5.2  Outline of Training Program

An outline of each tralning program is summarized in Table 3.8
regarding the course structure, objectives, trainees and duration and

frequency of each progranm.

The déhailé and objeétiﬁes of each training course can be
referred to in the tables of Annex 6 attached at the end of this report,
Figure 3.3 shows ﬁhe nUmber of courses conducted by NTI and their future
plans as well as the number of trainees of training courSes in each
program, As shown 1n the figure, NTI plans to accept more tralnees in the
present training courses and also to provide new courses following
tedhnological4deve10pmenté'in the future,. In order'io implemeht the course
expansion plan, NTI intends to increase the staffing capability both in its
quality and quantity. - ' |

A1l training activities in NTI.wiil be greatly ekpéndéd after
1991/92 wheh the training equipment and facilities should be completely
finished. 1In the_conbinuing'education-progrém, 11 new training courses on
computer téchnology will be -added to the present 19 courses. As a result
‘of expansion, ‘1,380 trainees ineluding'foreign trainees are expected to
attend this training program. In the ARENTO special training program, the
capacity of.both the telecomﬁunication engineer course and the computer
engineer course will be increaéed to U0 Eréinees from 20 at preéent.
Telecommunications diploma courses are scheduled ﬁo begin in 1989/90, The
diploma course on computer'and.communiéations technology will begin in

1990/91.

For internationai cooperatlon, NTT plans to accept trainees from
neighborlng countries to the oourses in the eontinulng education program
and ‘the telecommunications diploma course program from 1991/92 NTI
intends to increase the ratioc of foreign traineea up to 50% of course

capacity for each course.
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¥
1500 — ;'
§ 1000 — ;
= :
= — :
& ; .
T | i =40
Y % No. of Trainees i *
£ ] x s
=2 Y No. of Courses . ’
| ' — 30
500 e
F ’(,$ -
i L a0
- .
] Ak-\/_—« — 10
—F : .
Fiscal Year - : :
Training Program 84/85 185/86 |86/87 |87/88 |88/89 |89/90 |90/91 |91/92
Continuing Education Program | 106 138 111 198 | 186 355 :550 1380.
_ : ) (12) | ao (16) (163 19 ag | GO
ARENTO Special Training 40 | 40 | 4 | 4 | 80
Progranm 2] (%) @1 @1 @
Telecom. Diploma Course ' 80 | 100 100
Program ' . BRCYI B GYR I YR
Total 106 | 138 | 111 | 238 | 2% | 475. | 690 .| 1560
)] {12 (10) {19 _(18) @5 1o | -Gn
Upper: No. of Trainees
_ Lower: Mo, of Courses
Fig. 3.3  Transition of Number of Trainees and Courses

Number of Courses —



3,2,5.3 Trainees by Sector

NTI has been accepting trajnees in the Continuing Education
Progham courses from various sectors in the country: 198 trainees in 16
courses in fiscal 1987/88. Table 3.9 lists sectors and the number of
trainees in fiscal 1984/85 to 1987/88. |

Table 3.9 Sectors and Number of Trainees by Fiscal Year

(Unit: Person)

Fiscal Year

Sector 1984/85  1985/86  1986/87  1987/88
ARENTO . o2y 30 65 59
Governmental organization - 8 19 8 27
Petroleum sector' 30 29 20 32
Beypt Electric Authority 2 27 3 0
Presidendy'of Republic 7 7 5 24
Rviationrsector ) ' 20 7 3 28
Industrial sector 14 11 Y 19
‘Others I 8 3 9
Total 106 138 111 198

_Note; The Radio and TV Union is included in the governmental

organization.

" NTI will continue to accept trainees from various organizations
to diffuée new technolqu éhd computer technology. NTI plans to accept 427
trainees from ARENTO and 755 from other organizations, that is, 36% from

ARENTO and 64% from other organizations, for the fiscal year 1991/92.
Table 3.10 outlines the trainees acceptance plan by course for

the fiscal year 1991/92, and Table 3.11 outlines aectors and the number of

trainees planned.



Table 3.10

U‘lscal 1991/1992)

Continuing Fducation Program Trainecs Aoceptance Plan

- _Capacity

Course name o A BIC D Flaj o J | Total
: - : psn | ‘crs | total 1o -

(1) _Digital electronics 20| 21 40 121 6y 5 ey 1l2f 5{U) 6] 40

(9 Digital signal processing | 0] 1} 20| 6] 2] 2| 2.2l 2] 4] 20

(3 Microprocessors and Nl 2 0 0| 51 5 21112 75 10 40
‘their applications . : i I -

(4) Basic communications Nl -2 40 12] 5| 5|2]l2{1]2| & 6| 40

(5) . Digital communications D] 4 gol 5] 8| {31372} 4| 8 16 80

() Elecironics measurement 00 1 00 5| 2] 2 1 (1] 2|1} 6 20
and instrumentation: o . . i -

() Measuring techniques in n 2 0] 13 4 61 32114 11 6 40|
telecomnunications o : 1 . . :

{8) Microwave engineering ) 2 -4} 121 5] 5 5] 5 8 40

(9 Data transmission () 20 2 407 10 5 At 211ty 4 12 40

{10 Data transmission.(i[)’ €01 2 401l 5 5 V1110 913 8 40

(11) Satellite comemnication 20 -2 401 12 5 5( | 1]211] 4 10 40
systems = . :

(12) Blectronic exchémge ()] 201 4 80l 23] wf10] 1] 81 2[ 8 1W0pF1| 16 80

(13) Blectronic exchange (B | 20| 4 gl 231 uf 1wl 13213 10} 1] 16f -8}

(14) Analog LOS microsave 2 4 [ 241 12f 10] 53238 51 | 16 80
communications | o . g ) ) Ao

(15) Bigital LOS microwave -20 4 gl 26 1f 101 1)3] 2|3 111 16 8|

- commmications - n o S I - '

(16 Optical fiber. communica- 20 4 g 23 | wpe|3r2;3 W 16 80
tion systems (I) ' R R e

(1D - Optical fiber comsunica- 20 2 40 10 5 4 211}2 41 2] 10 40

: tion systems (II) : : : . ' : ) :

(18) Hogsi;le commmication 2101 200 6] 3 2 1 1] 2)1| 4 20
sy . _ .
(19) Fundamentals of 20 2 o 141 8] 5 2 21 5141 0 40
computer systems .

1 (20 BASIC - : 207 21 401 14 8 5112 2 51 4 0 40
(21} Pascal fundamental 00 -2 40 [ 14 8 5t 12 2 b 4.0 40
(22) Pascal advanced B 2 400 141 81 5 2 2 5[ 410 40
(29) Operating system %] 2 0] 4] 81 5 -2 2] 5141 ¢ 40
(24). COROL fundamental W] 2 4 14 L ‘2 2 504 0. 40
(25) COBOL advanced ' W o2 8 141 8 51 21 21 51410 0O 40
(9%5) FORTRAN fundamental 0 Z 40 14 ] 5 2 2151 4 0 40
(2D FORTRAN advanced 0] 2 0] 14] 8] 5| {2 2 5041 0 40
(28) Data base management 0| 2 401 10y 5 4 1 (1] 43| 12 40

) system(local/dzstmbuted) ) . ) ' :
(29) Local area network €0 2 40| 141 -8 5 gl 121 5141 0 40
1 (30) Software engineering Nl 2 40 14 8) 5| 20 L 54| 0f 4D
- Total 600) 69 1,360 427( 209{ 170 {20 |56 28 {69 153 [60 | 1R 1,3
psn : person ¢rs: course ' .
A : ARENTO ' F 1 Presidency of Republic
B : Governmental organization G : Aviaiion sector
C : Petroleum sector . H : Industrial sector
D s Radio & TV Union 1 : Others
E : Bgypt Electricity Authority J : Poreign counfries




‘Table 3.11 Sectors and Number of Trainees Planned

{Unit: Person)

e e e R s i Al= R e i i i i S e - el =i e e e eiv -

Sector Fiscal Year Note
1991/92

' ARENTO a2t 36 %
Governmental organization 209 18 ¢
Petroleum.sector 170 it %
Radio and TV Union _ 20 2 %
Egypt Electric Authority 56 5%
Presidency of Republic 28 2 ¢
Aviation sector 59 5%
Industrial sector 153 13 ¢4
Others 60 51
Subtotal 1,182 100 %
Foreign countries 198 North Africa and

Middle East

Al G O S T M s R G % A e S A A U ) AR SN SOF 2 M U AR K A e A O ) R R MY N R 0 S I A M T TR VPR e e e ek sl e £l 8 S WA R

3.2.5.4 Foreign Trainees Acceptance Plan

NTI plans to accept foreign trainees according to the
Presidentlal Decree for promoting technical cooperation with nelghborlng
countries. This will commence in the fiscal year 1991/92, by which time

the training facilities will be ready.

NTIZschedules that the objective countries are 11 neighboring
Arab and African countries. NTI plans to accept around 20% of each course
capacity for the time being, and increase this to around 50% as the future

goal. Table 3.12 oﬁtlines the foreign trainees acceptance plan.



Table 3,12 Continuing Education Progfm Foreign Trainecs Acceptance Plan
(Fiscal year 1991/1932)

(Urﬂ {: pcr#on)

~Capacil

Foreigners

y _ R tal
Gourse rane Cmely Tl B i [0 WG ORGS0 [ [5U [AE |k [Total | "
{1) Digital e]ec.tronics 20 2 40 | H % (1) g (1} % 4
{2) Digital signal 00 1 20 16 0l 0 0 0 :
processiiégl_ AN 1 4 20
{3) Microprocessors and 0l 2f 40| 30]0 0| 2 21 0 4
thonr: applications "2 2| 0 ol 2 HIE
i icati : 0l 2 0 5
{4) Ba.sw cocm_uﬂ:catlons 200 2 40 M . g | K . i m
(5) Digi tal qommn_igtimg 0| 4] @ 64..‘2 o1el |9 {2) 0 | 01 2 ©
(6) Eloctronics masurement | 201 1| 20| 14 2 0 2l ol 4y
mgci;g?;ucienmtgstion' " 0] 11 0 1 ? 20
(7) Heasuring techniques in| 201 2| 40 ¥ 2t-1o 2 0 4
tolccommnications ' Gl 11 0 il 2] 4
e T ' 0 0 0 .
(8) Microwave engmeermg._ 2 2 40 32 (2) g g 5 5 gl 4
9 iransaission (I ' ' : ol 00 0l
(9) Data ransml.ssmn iy 20 2 40 : 2 g | g (2) R 2| 2 15 ©
0 Data transmission (11 o 32| 0- 0 0 0
i) : transmission (1) 20: 2 . 32 (1) g g 2 : 8 n
0 Satellite commmication | 20| 2| ~40] F0| 3 3 ol 6
systems T _ 2 : 0 0 2 4 40
(9 Blectronic exchange (8 | 20| 4| 8] & atol-2lo]o] of |2 4
- e _ glzj o) 1|1 4] |0 12| 8
43 Electronic exchange- (8 | 0| 4] 80| &4 ofol2lolol o |2 4
, L LA 22| ozl |© 2] ®
{14) Analog LOS\micmwave 30 4 80 64| | -0 ol 210 0 2 BRI 0 .4
communications . : 21210].2] -2 0] 2{ 2| 12 80
{9 Digital LOS microwave 4 30 64 ol of 21 0. 0 2 ] 0 4
comsunications 2l 2] 02 21 (0} 2f 2 12 80
09 Optical fiver comnni- | 20| 4| 8] el | 0] 0]2[0 0 2
cation systems (I) N o 41 2101 2§ 6 14 80
(1 Optical fiber commni- | 20| 2| 40] 30 810 0 0
cation systems (ITY : 4] 2 4 10 40
08 Data-base systens o0l-21 4« B0 0 0 ol ol of P
| e 2| |2 2| 12| 2 12 4
09 Hobile communication ol 1| w2 w| | 0 0 0
: : 1 : 2 _ 2 o 4 2
(Expence A) 0] olojalolol ofijaf o] o &
(Expence B) | 11 .30 27110131 81 851 0321 117 16 153
Subtotal By 4 U0 421111 80127123 131 8] 11831 1] 16 108 940 |
Others 200 2 440 4010 0100 0] 0 0100 0 0 0 440
Total el 6ol 1.aol| a2l Sl 1231131 81 35| 1[23] 11 16 193] 1,380

Note: As to each column . for foreigners, the upper part and Expense B stand for the number of trainees
under Eayptian source of expense, and the lower part and B stands for other expenses.

Country name

. EGP: “Arab Republic of Egypt

BH : Baharain

UAE: United Arab Emirates

YAR: Yemen Arab Republic

KE :

Kenya

0 : Somalia
IRG:
Jo .

Irag
Jordan

sy
oM :
[}
SAY

Sudan

Oman

Qatar

Saudi Arabia




3.,2,6 . Technical Consultation and Research Plan

Like its ﬁraining activities, techniecal consultation and research
are NTI‘s most important aétivities. The objective organizations of NT1's
technical consultation inelude ARENTO, which is the public '
teleoommonications carrier of the country, the Seience and Technology
Academy (STA), academic research organizations of universities, private
telecommunications network owners, governmental organizations, and private

companies.

NTI has close'relationships with the Ministry of Transport,
Communications and Maritime Transport (MOIC), ARENTO, and S3TA. Discussions
are held on cooperation themes and budget measures, and NTI offers
technical cooperation. Table_3.13 lists the technical consultation,
technical cooperation, and independent research items. The results of
independent research are reflected to ARENTO and other telecommunications

organizations, and in the training methodology and contents as well.

Table 3.13 - echnical Consultation, Technical Cooperation,

and Independent Research Items

Iﬁem : Counter " Note

organization

_-.a..._—_u_...-»—----.....aa..-.--,."—-———.-_.....-_—_s.,..m..—..-.---——...m.r.q-u.—g_.-—.v—-_.—-—--——-—_m..—

Switching and Traffic Department

(1) Telephone traffic management and Cairo Methodology
control University
(2) Design of digital switching = —-===-

system prototype

(3) Design and implementation of a ~  -==—=
21 /30 Channel transmultiplexer

() Developmént of card testing STA
systems for awitching electronics

eircuits

s:-.—-_—...-—...-...._n....g.-——_-....p-.-—.-a--.—-aq-u—_—..._-.—__.u—-.”—mu——nnu_—._——-a———wu——_.—_..u



e

v e e e e e ap e b b d b b Ik b o P A A e gy $b hd we A4 N I An P kwoam ee mr o o o o ay

Counter

o ERNSIEASSSRTRTIENIRST

organization

Network Planning Department,

(1)

(2)

(3)

()

(5)

(6}

(1

{8)

(9)

Study of line impairment in ARENTO
tgyptian telecommunications net-

work and its effect on data
traffic

Study of optimum system ARENTO
configuration of ‘Pan Arab-

African telephone network

Research on optimum packet = ===w~
switohing network arohiteéture

in Egyﬁt . .

Planning and désign of practiéal [
telephone network in Egypt

Evaluation of efficiency and  ——w==
Quality of data communication

network, and development of

evaluation methodology

Analysis and research on prdtocol —————

for various telecommunication

systeas .

"Research on evaluation method=’ -

ology of transmissibn qdality

and study of optimum loss

allocation

Research on network degitaliza-  -=-—-
tion and integration of data
communication network and

telephone network

'Designing'and establishing data-  ~ew=-

base system of telecommunications

network

ARENTO - budget, -
measuring of .

circuit perfor-
mance & evalua-

tion, 2 years



T SV p U crmmErTEED
P e e e

Iten Counter Note

organization

Transmission Department

(1) Characterization of multipath ARENTO, STA one year
fading on L.0.,S. microwave Radio & TV Union 1984+1989
links (5 years)

(2) Stétisticai analysis of selec- - ARENTO
tive fading incidence in Egypt
and study of its effect on
digital microwave links

(3) Performance analysis of the ARENTO 1988 - 1990
optical fiber communication net-
work and study of the effect of
environmental conditions on it and
determination of the optimum pro-
cedure for increasing its capacity

(4) Interference analysis and develop- ARENTO, 3+2 years
ment of software for frequency STA,
management in the microwave band RADIO &.TV Union

{(5) Development of computer assist- = = -===-
ed software for the design and
gvaluation of L,0.S. microwave
links

(6) Assessment of the performance éf nnnnn
different types of multimode .
and single mode optical fiber

connectors

m—---ﬂ—ﬁal&mﬂ_n-wﬂﬂ————--#——__-—-h-ﬂl!——m:n“mﬂl———__“'——._—u-ﬂ--w"mﬂ—nﬂ—-ﬂw“--u
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Electronics Department
(1) Study on detection of low level

digital signals in noisy
environments '

(2} Microprocessor controlled time
awitching systems

(3) Microprocessor~based data
acquisition system

(4) Design and imple@entation of a
21 /30 channeél transiultiplexer

with microprocessor

Computer and SYstems Department

(1) Development of data base
management system of Transmission
Departﬁent

(2) Development of telephone
subscriber management system
{Alexandria) _

f3) Development of an information
center system in the field of
telecommunication.

(4) Computerization of administra-
tive and finaneial work in NTI

{5) Computerization of various

"business in the Ministry of

Communiications

Counter
organization
ARENTO
ARENTC
———— Pérsoﬂnel, wages,
materials-managément
MOTC Personnel, bH-year

plan, data base for
ARENTO telecommuni-
cation network, NTI
training, research

activity, etc.

) G e N e Y AT iy e O v ek e



3.2.7  Facility Plan

3.2.7.17 Building Construction

2 site on

The new NTI building is being constructed at a 4,500 m
the premises bf'the ARENTO Training Center at Nasr City area, Cairo City.
It is a 3-story ferroconcrete building with one basement floor. The total

floor space will be around 6,000 me.

The construction budget for the building, inciuding power and
airwconditioning equipment, is L.E. 5,955,000 under the Second Five Year
Plan for'Socioeoohomic Development. The construction, which began in
November 1986, is being undertéken by a local contractor, SOTAIR Co., and
is progressing smoothly. The building is scheduled to be turned over to
NTI by the end of 1989, '

The building consists of four parts: Building A and B, for
laboratory and training use; Building C for use as a library and a
coqference hall; and Building D for the managerial use and for use as an
inﬁormation center, A parking'lot,‘utilities, and workshops will be
included on the basement floor. Figure 3.4 shows the general ground plan
‘for the building and Figuﬁes 3.5 to 3.10 show the floor layout plan of each
building. | |
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Fig.3.4 Ground Plan of NT1's New Building
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3.2,7.2 Requeated Equipment

The equipment regquested for this project is for the activities of
the following six departments:

Switching and Traffic Department

Network Planning Department

Tranamission Department

Electronics Department

Computer and Systems Department

Administration. and Support Department

Although basically for training use, the requested equipment can

also be used for NTI technical consultation and research activities.

The equipment requested for each NTI department is as follows:

(1) Switching and Traffic Department

Digital telephone switching system

Traffic generation equipment

No. 7 signal monitoring equipment

Training simulator

Meazuring equipment

On-line personal computer

Traffic measuring equipment (for switching system)
Call procession monitoring equipment

Diagnostic program of call processing

Operating Systém.software

Small PBXs for training



(2)

(3)

Network Plapnning Department

s

.

Traffic measuring equipmeht

Traffic data processing cdmputer gystem
Telecommunication network design support system
(with high-level graphic function)

Computers for network data processing and data base
Measuring equipment for- Lelephone lines, data

transmission line and protocol analyzer, and so on

Transmission Department

Analog and digital microwave communication system
{6-GHz analog systems, 6~ and 11-GHz digital systems)
Remote superv1sory and control system for microwave
communication system '

Analog and digital multiplexers’

Telegraph eircuit_mUItiplexers'(VFTG,,TDM}

Optical fiber transmission system (8 Mbps, 34 Mbps, 140
Mbps) .

Remote sUperﬁisory and control system for optical fiber
transmission system

Earth station equipment for satellite communication
system _

Experimental antenna system for radic propagation
Experimental kits for microwave communications
Measuring equipment for microwave, transmission and
Op;ical system

Solar batteries

. 86 —_—



()

(5)

(6)

Electronics Department

Printed circult board fabrication equipment

Computer aided electronic circuit designing system
(CAD)

;Analbg and digital cireuit training kits

Optoelectronics training kits

- Microprocessor traihing kits
Digital signal processing equipment

Microprocessor development system.

Related measuring equipment

Computer and Systems Department

™

" Main frame computer

Peripheral equipment

Operating and utility systems

On~line personal computers for training
On-line graphic terminal equipment for staff
Local area netwohk system

Uninterruptible power supply units

Administration and.Support Department

Computer assisted learning {CAL) system

CAL materials

On-line personal computers for information center
On-line personal computers for NTI administration

Microwave personal video-link system



3.3 Study of the Requeét
3.3.1 Necessity and Adequateness of the Plan

The Egyptian government performed a big investment during the
First Five-Year Plan for Socioceconomic Develbpment in the
telecommunications field, taking it as one of the most important
infrastructures to promote socloeconomic activities in the country. As a
result, the Egyptién'telecbmmunications sysﬁems'and'serviceé have been
remarkably developed to satisfy the demand with quantity and improved
quality, as stated in Section 2.2.3, Chapter 2.

During the Second Five-Year Plan which followed the first pian,
the government pursued, as one of its fuﬁdahental policies, absorption of
the most advanced technology, its fixing, improvement of productivity and
product quality in various sectérs, placing the pericd as an infrastructure

improving stage for cultivating animéted industries.

The government COhsidered,.in line with the above stance, that
continuous training for industrial workers and breeding application ability
to éhange of needs are important steps to obtain goais. On that account,
the breeding of qualified engineefs by providing NTI with necessary
materials and eguipment and developing of technical support to the
telecommunieatidns field of the country were defined'as one of the

important policies of the Second Five Year Plan.

The First Five-Year Plan resulted in a remarkable growth of
telecommunications. However, the telephone density remains still low, that
is, 2.3 telephone main lines per 100 inhabitants, at fiscal 1987/1988, and
the government settled the goal to raise it up to 6 9 with continuous

development of the telephone network.

GNP per capita of Egypt can be estimated at around 2,000 US
dollars in fiseal 2001/2002, as shown in-Figure 3.11, through growth trends
-in'the past 10 years and the planned GDP growth rate in long-term plans of

the government.
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_ The telephone density, or the number of main lines per 100
inhabitants, is 6 ¢ in the case of around 2,000 US'dollars'GNP per capita,
a8 caloulated according to the correlation between GNP per capita and the
telaphone’ density shown in Fig 2.2. Hence, the goal of the government is

supposed to be feasible and reasonable,

Figure 3. 12 shows the correlation of the number of ‘main lines per
technical employee of telecommunications administratlon to GNP per capita.
It is around 40 in the case of ARENTO, being classified to be in Group A in
the figure. .

When it is calculated to an estimation of 2,000 US dollars GNP
per capita in fiscal 2001/2002, a rate of 200 main lines per employee may’
be possible as it is the average value of Group B. In other words, it ‘is
considered substantially p0551ble that around 2” 000 employees at present
can hold around § million main llnes in fiscal 2001/2002, provided thdt

technical oevelopment and productiv1ty raise are realized

A bold estlmatlon on the number of engineers necessary for NTIL,
based on the rate of core staff members in technical employees in Japan and
" the ratic of main lines.in_Japan to those in Egypt in fiscal 2001/2002,
leads to a oonciusion that 1,300 to 1,HOG'engineers will be necessary for

ARENTO in fiseal 2001/2002.

Provided that the existing engineers are refined in quality and
'pxoductlv;ty, it is 90331ble, in fiscal 2001/2002 to maintain the '
teleeommunlcatlons networks by the englneers of fiscal 1988/1989 though a
simple and easy comparison does not lead to a very precise conclusion,
bacause of the difference in size, configuration and technology of the

natworks,
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The Lelephono density, or the number of main lines per 100
inhabitants, is 6§ ¢ in the case of around 2,000 US dollars GNP per capita,
a8 owloulahod according to the correlation between GNP per capita and the
bolephone density shown in Fig 2.2. Hence, the goal of the government is

supposed to be feasible and Peasonable.

Figure 3.12 shows the correlation of the number of main lines per
technieai employee of teleeommunications administration to GNP per capita.
It is around Y40 in the case of ARENTO being classified to be in Group A in
the figure,

When 1t is oalculated to an estimation of 2,000 US dollars GNP
per caplta in fiscal 2001/2002, a rate of 200 main lines per employee may
be poasible as it 1s the average value of Group B. In other words, it is
considerad substantially p0351b1e that. around 24,000 employees at present
can hold arcund 4 wmillion main lines 1n fiscal 2001/2002 provxded that

technical development and productivity raise are reallzed.

A bold estimation on the number of engineers'ﬁecessafy for NTI,
based on the rate of core staff members in technical employees in Japan and
the ratio of main lines in Japan to.ﬁhése in Egypt ih fiscal 2001/2002,
leads to a conclusion that 1,300 to 1,400 engineers will be necessary for

ARENTO in fiseal 2001/2002.

Provided that the existing engineers are refined in quality and
productivity, it is possible, in fiscal 2001/2002, to maintain the
telecommunications ﬁetworks by the engineers of fiscal 1988/1989, though a
simplé and easy comparison does not lead to a very precise conclusion,
bacayse of the difference in size, configuration and technology of the

natworks,
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In this case, however, there are some premises as follows. First
the technicilans are supposed to have reached a fair teehnical level;
secondly, thorough training to upper engineers in NTI must have been:
peﬁformad; thirdly, the cultivated enginéeﬁs perform suffieient OJT to
techniciéns; fourthiy, knowledge and tebhnique'obﬁainéd through NTI
braining muat -be diffused. Under this context, even the expanding
telecommunications networks can be méintaihed'by existing personnel of

ARENTO, thus the bepefit due to the R1I training is expected really great.

The expectation to NTT training is, in addition to the above-
mentioned side of quantity, its measures to reform the quality of the

Egyptlian telecommunioations netwobks.

Imptovément'OP the Egyptian telecommunications network. is now
under way absohbing technology ranging over different_threé:generations;
that is, stops to the completion of the nationuide automat}¢ toil dial
service, transition'frbm the analeg to the digital teleebmmﬁnications
network, the integrated service of telecommunications and computers due to

the introduction of packet exchange service, as stated previously.

It means that such complex tréining activities are indispenéable;
that is, first, the up-grading of the average technical level in the
telecommunications fleld through technology introduction and popularization
of training as_recognlzed in the continuing education program, secondly,
culbtivation of synthetic engineers (system engineers) as targeted by the
ARENTO special tvaiﬁing eourées;'and thirdly,.ouliivation_of high=grade

specialists in each btechnical fleld as targeted by the Diploma course.

Accordingly, ‘it is very significant that an organization having a
synthetie training system diffuses thorough recoghition of a
telscommunications system as & total system, assorting counter-training of
different training fields, by means of operating fully equipped training

facilities,



_ As stated before; the Egyptian telecommunications networks
comprise those_owned,by main governmental organizations as well as private
sectors in addition to that offered by ARENTO. Not having;théir oun
training centers, though there are some exception, their expectation to
make use of the NTI’s function is great as it offers the opportunity of up-
grading tedhnique and obtalning new technology to their staff in charge

of telecommunications, -

. Benefits of NTI training to the whole Egyptian telecommunications
fields are greatly expected when cultivated engineers perform their roles
at their respective fields, as attendants at the NTI ‘s training courses

come out of various governmental and private sectors as stated previously.

NTI intends to keep the training courses open widely to
various organizations in the country also in future, with a plan to receive
1,300 trainees a.year to the Continuing Education Program courses after the

fiscal year 1991/1992, when the facilities will be completed.

The NTI ‘s training demand is supposed to come up to around 6,500
in the number of traineses, as the number of engineers related to.
telecommunications and computer technology are, according to NTI, about
1,400 in ARENTO, about 500 in the petroleum sector, about 500 in Radio and
TV Union, 100 in Egyptian.Electricity Authority and 2,000 in other sectors,
in addition to 2,000 engineers of university graduates in the

telecommunications and computer flelds.

One of the most important roles of NTI is to receive trainees
fprom neighboring countries and to function as a core training center among

" the Arab-African countries,



NTI plans to give access to 1lts functions aotiveiy to neighboring
aountries, It intends to reoeive'aroﬁnd 200 trainees from nelghboring
countries, that is, 14 % of the_cépacity'of the continuing education
program or 20 % of that othev:than'oomputer technology, at the fiscal year

1991/1992, when the facilities are supposed to have been completed.

From the above mentioned point of view, teIeCOmmunicatiéns'
developnent in Egypt is orie of the important basic factors to promote its
socloeconomic development. In order to deVélbp telecommunications and
establish technological infrastructures in Egyplt, it is judged to be
neceasary to train skilled engineers in the telecommunications fields
through providing NTI with necessary equipment. Furthermore, 'it is
conaidered that the execution of the Pfojeét is effective in Shpporting

telecommunications development in neighboring countries.

3.3.2" Validity of Training and Technical Support Program and Necessity
of Expansion of Equipment '
The-major targets of ﬁhe”NTI expansion plan, as explalned in

Section 3.1 Objective of the Plan, are:

1) Provision of training and education to develop highly proficient
engineers with both theoretieal and practical ability that will
servé as the one for further developnment of teleoommuniéations
in order to promote expansion and modernization of Egypt’'s
telecommunications network and establish a technical foundation

for telecommunications,

2)  The offering of technical support and cOncréte plans to solve
problems that occur in the existing telecommunications
facilities, including'techhioal problems, as well as problems

that develop during the introduction of new technology.

3) Provision of training in modern telecommunications technology

for neighboring countries,



‘In the fiscal year 1987/88, NTI provided technical training for
'_}98-tnainees in 16 courses in its Continuing fducation Program and 40
trainees in 2 courses in the ARENTO Special Training Program. However,
there was a shortége of trailning materials, so most of the training was

theoretical training performed at the trainee s desk.

‘The equipment and materials that NTI possesses at present are
primarily pieces of measuring equipment for the laboratory staff. That
eQuipmeﬁt was inherited from the former Telecommunication Research Center
(TRC) and does not include telecommunications training facilities.
Experiments and drills are conducted using microwave channel training kits
(3 sets),'optical devices, microprocessor training kits (10 sets) and
measuring equipment, but these are not adequate to accomplish the quality

and quantity of training desired.

In'ordér to develop high-level engineers whe are well informed
about telecommunications and computer technology, as well as theoretical
training, training must inelude individual hardware and software
teehnology, the functions of hardware and software, the interface
conditions between different items of eguipment, and methods of cheéking .
operating conditions and characteristic configurations of equipment and

aystenms.

NTT has set the fiscal year 1991/92 as the target year for the
completion of this expansion plan, with a later completion date for its
overall training program. Howevery to provide training for a total of aboutb
1600 trainees through the overall training program, and to develop
proficient engineers and provide them with strong foundations in
theoretical and practical technology, it is absolutely necessary to prepare
telecommunications facilities, computer systems and measuring equipnent

that provide a system for training practice and actual performance.



The techunology fields in the telecommunications sector ‘that
public and privabte organizatidns in Egypt expect NTI to provide training

- programs include:

1) Digital telecommunications technology
2)  Computer and teélecommuniocations
3) Planning and design technology for telecommunications networks

) Electronic technology
Thesé are discussed below.
(1) Digital telecommunications technology

4s of the end of 1988, the rate of digitalization‘of the public
telecommunicationé network in_Egypt, as shown in Table 2.10; was estimated
to be 12% of all sﬁitching system terminals. Digitéliﬁatiqn of transmission
routes, as deééribed.in Item 2.2.5»(3),'has been promoted, with digifal
urban microwave systems, local optical fiber transmission systems, and
digital microwave radico systems between cities ahd local areas already

being introduced.

Currently, the Ministry of Transport, Communications and Maritime
Transport (MOTC) is promoting a plan for domestic production of digital
switching systems, with production expected to staft in ‘the near future.
Sinece production plans call for the introduction of 200,000 digital
switching system terminals per year, Ehis should help further
digitaiization of the domestic telecommunications network to develop

rapidly.

To respond to this movement toward digitalization, ARENTO feels
that it is of the gtmOSt'importance_to develop digital-éommunications '
engineers. Thus, it is dispatchihg engineers toc NTI for training in thé
ARENTO Special Training Program ahd Continuing Edueaiion.Program to develop
high~level engineérs that wiil form'bhe core in such technical sectors as

design, construction, maintenance and operation,
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In particular, a person who has Finiéhed the Telecommunications
Engineer'Coursezin the ARENTO Special Training Program is giﬁén priority
for qualification to participate in manufacturer training courses Fér
digital ¢0mmunicati¢n facilities. A person who finishes an NTI training
course ahd gains a wide range of knowledge in general digital
telecommunications technology is also expected to absorh the technology for
an-ihdividual system introduced in Egypt through manufacturer training
-cpurse“and_to learn. the maintenance and operation technology for that
system s0 that he can be a leader in the individual business field to which
he is_attached and provide field training (OJT) for other engineers and

technicians in order to expand the layer of technicians in that field.

_.In addition to the digitalization of ARENTO’s publia
telecdmmunications network described above, major organizations in both the
public_and private sectors, such as 0il companies and electric power
'agenciés, have récently begun planning or execution of the introduction of
digital_technolqu_and the replacement of existing facilities. Those
ohganizations that possess private telecommunications networks have great
eXpectatioh that efficient training can be executed using NTI faeilitiés

completed by the NTI expansion plan.
(2} Computer and telecommunications technology

The current status of computer application in ARENTO is as showun
in Table 2.11; however, ARENTO plans to introduce computers into its major
operations in the public telecommunications field, including outside plant
design, telephone directory publication, traffic management and control,
and loﬁgfdistance trunk network management. In addition, based on the.
expansion of its:introduction of digital switching systems and the
introduction of packet switching services, ARENTO recognizes that

deveiopment of software engineers.is becoming an urgent requirement..

ARENTCQ has been dispatching 20 engineers per year to the cbmputer
engineer training course in NTI's ARENTO Special Training Program since the
fiscal year 1987/88. However, most of the current training is performed at

the trainee’s desk, with only microcomputers and four sets of terminals for



tha NTI staff available for use_in.practioal drills; It cannot be said thét
this allows the ohbaining df_the.deéired training effect., Thus, to respond
to the demand For training from ARENTO and other organizations, NTI is
planning to allot 50% of the practice time for computer technology'training
primarily to software technology. This will require broad expansion of its

conputer facilities.

_ ARENTO is currently'constructihg a packet switching network,
with service scheduled to start in May 1989, Initially, service will only
be provided within Cairo. However, in 1990, service will be initiated in
Alexandria and the Suegz area, followed by sequential extension of service

to the entire country.

The 1ntroduction and exbans}dn_of packetISWitching.servicé'will'
promots computer application 1nfboth”bublic and:pfivate'orgahizations, and
will'gbeatly increase demand fob'trainingfin eomputer‘techndlogy;_

- Therefore, NTI is planning to complete the expansion of its computer
facilities by the fisecal year 1991/92 and, in addition to its current data
base aystem train;ng course, NTI will establiéhr11‘new cbﬁfées in computer
technology in its Continuing Education Program; a total of 12 training

courses will be conducted for.computer technology in the future.

With the start of paéket switching service, NTI is receiving
requests for training from various organizations; ‘such as reéquests for
instruction in the applleation of packet switehing network technology by
banks’- that possess an on-llne eomputer system, which’ usually con31sts of
leased. c1reuits, and requests for technleal consultatlon and tralning from
private oréanizatlans that plan to provide data commun1eat10n-serv10e, NTI
will provide technical support in ﬁéspoﬁse to thosé organizations”
requests, and will expand the existing data communication training courses
and establish a “Computer and Communications Coursé® in the '

Telecomzunications Diploma Course Program in the fiscal year 1981/92.
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- hs desoribed above, the expansion of NTI's computer facilities is
an absolute neoessity for both expansion of computer applications and the
strengthening of the foundation of oommunioations processing technology in =

Egypt.
(3) Planning and design technology for telecommunications networks

_ Automation of the telephone exohenges in all municipal cities and
1ntroduotion of long distance direct dlaling service have almost been |
completed, and automation of all exchanges in Egypt’s telephone network is
planned for the future. Although the long-dlstanoe network is a three-stage
star network, most of the Group.Centeh (GC) functions are being handled'by
the Zone Centers (DC) at the higher level, so this network is yet to be

.developed as a telephone network

The 1ncrease in number of telephone subscribers, which is
expected to expand on a scale of 200 000 lines per year; the automation of
all manual exohanges_and the promotion of network digitalization will
requirelthe’ioprovement and reorganization of ‘the telecommunications
network struoture “In order to prov1de economic and efficient handling of
1arge amount of telephone trafflo oarrled through the above network with
sound service quallty, it is necessary to investigate the traffic
structure and study the optinum telephone network architecture that
realiZee'the.most sultable relationship between traffic flow and the

physical transmission network constitution.

The Network Planning Department of NTI has established three
research and study sobjeots; "Creation of Telecommunications Network Data
bese" "Optimum De51gn for Telephone Network in Egypt", and "Network
.Dlgitalxzatlon and Integrat1on of the Telephone Network and a Data
Communication Network", and is planning to jointly promote that work with

ARENTO.
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To datermine tho optimum-design for the telephone network, it
Will be necessary Lo oreate a daLa base contalning the number of
anbaorihavﬁ, fagilities data for the awltohing systems and Lransmission
routas, cosl daba, traffic data and planb for the future expansion of
faollities, and then parform complicated calculations repeatedly. to create
sovaral alternative plans. As racbmmanded in CCITT GAS 3 "General Network
Planning", a ocomputer-alded system 1s indispensable for obtaining the

optimum plan for the domestio telephone network,

NTI hag been charged in connection with'the_Presidential Decree
with developnent of telecommunloations network planning engineefs with the
sk11l Lo study Lthe network economy. Therefore, NTI has established a
Hetwork Planniug and Management Course" in its telecommunicatlons dlploma'
prograw, and plans to develop network’ planning specialists, The course is

asohaeduled Lo start in the filscal year 1989/90,
{(4) ®leotroniecs technology

- Current telecommunieation facilities are composed of electronic
eireuit packasges and wicroprocessors that make liberal'use of the latest
electronics technology, To learn the basie vechnelogy for, and how to
mgasure the characteristics of, the digital devices and circuits that make
up the havrgware for each Facility, it is necessary to understand the '
operating priveiple for each type o?.equipmeht. This also enable-fault
diagnosis, analysis of fault phenomena, isclation of failures generated
during the operation of faeilitiés, and repair of failed circuits without

suppliers” assistance,

In Bgypt, which purchases'itS'falecommunication facilities
from abrosd, the most effective way of reducing repair time and maintenance
eost is fralping in these techaical areas to develop engineers that have

shrong practical eapability.,
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