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EXECUTIVE SUMMARY
 

OBJECTIVE 

This report presents the results of an investigation to identify economically 

and technically feasible regional telecommunications investment possibilities 

for the Middle East which would promote economic, commercial and cultural 

linkages which would enhance the peaceful stabilization oi the area.
 

I-FINDINGS 

The countries and areas considered in the study include Egypt, israel, Jordan,
 

Lebanon, Sinai-Ga a-West Eank, Saudi Arabia and Syria. 

Consideration was aiven to all types of communication services applicable to
 

commercial use - satellite earth stations as well as other types of systems. 

The method used in T7he investigation included the following four principal steps: 

1 review and analysis of existing and planned telecommunications1) 

facilities in each country/area 

2) forecast of overall demand for telecommunications in the region 

to 1990 

3) preparation of a plan for development of intra-national tele

communications facilities throughout the region 

identification and analysis of the new investment possibilities
 

in order of sequence within the development program.
 

34) 


The investigation has identified seven specific projects which are judged to
 

meet the principal criteria of the study, in that they are technically feasible
 

and show high potential for promoting economic, commercial and cultural linkages
 

among the nations involved. These seven projects are listed in Table 1, which
 

also shows the estimated costs of initial construction as well as the annual
 

costs of maintenance and operation of each project.
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TABLE I
 

SUMMARY OF ESTIMATED COSTS
 

ANNUAL 
INITIAL MAINTENANCE, 

SEQUENCE ROUTES INVESTMENT OPERATION 

A Ismailiya-Ber Theba S9.1M SO.67M 

B Jerusal1 er-Amman 6.8 0.50 

C Aqaba Jct.flaql 3.1 	 0.23
 

Subtota1 S19.0M 	 S1 .40M 

TI 	 Haifa-Jct. on Amman-

Beirut Route $2, :',M SO.17M
 

III 	 Danascus-Jct.on A,mman-
Beirut Route 1.7 0.13 

IV 	 Sue-E1aWKbiHaql 3.3 0.61 

V 	 Quraiyat-Suweida 7.4 0.54 

Total Cost $38.8M 	 $2.35M 
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It can be seen that the initial investment of the plan is in the order of 

$40 million in 1930 dollars. At least one-half of this amount would be 

com-mit ed initially, with the remaining half to be provided over a 2-3 year 

Period. The initial investment includes the cost of all equipment, installa
construction. and manaemen and training for the complete program,3ton. 


j ince cco z10nation wi th the host administration. Initially, funds mus.t 

.] so t e o v d as snovn in Table I for the costs of maintenance and 

.... 1,~n , 'e s;'sem; niowiever, it can be anticipated that these costs would 

Inster e f- s-, ,,en ues -enerated by the syvstem. 

.he pose. :,'c-,c:s -c'n alost certainly be expected to provide substantial 

1~nef:s ir t £ e.:::onomc, commercial and cultural linkages among'acetheTicr~jel abf all 

r cen tS D tne :l t. Isrel. Syria and Saudi Arabia all face a 

Sla3rce Jrnsa7sriec :& -'-t- doriestic telephone and telex services, and each 

it.r- s acn i 2Cafl5 t e.oand and improve their national networks. As 
's .. of demand interloc;l service ...... c in each countries thehhese for 

,'i " ~-" ~ ~- b ~~ r eci :of ;he, ountrie" 

n, tI c, -:erv4 c an t ex -ec. dt. ee; ace. creat ini a natural need for the 
:rooosedzroic..... ..... , a program to -c'Ii tate and expedite the early 

0n te syste strcnci y the of 

cour tv s te Iehone/'tel e< facilities to see" economic. commlercial and cul tu.ral 

tes i Srien gs 

n 	 .st.ructic! CSroosed ill encourane use e cr 

nei-hbors 

The s-C/sas icen-ified four specific beneFi ts wnicn can be derived :irectly 

as a ,esut h- or teeccmmunications arocram:tre oosed 

N	Stimulation of trade amona the countries of the region - history 

nas repe-stedly demonstrated a cause and effect relationship between 

international telephone calls and international trade. In order 

to trade with each other, people need to talk to each other. 

Levelooment of the Sinai Peninsula - the Sinai appears to have 

considerable future potential in terms of petroleum, minerals and 

aariculture. The development of these activities and the necessary
 

governmental structure will benefit directly from the proposed
 

telecommunications links across the Sinai.
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3) 	Extension of Mass-Media Television Services - the proposed
 

facilities include the capabilities to provide television
 

(and radio) program material, live, throughout the region. The
 

requirement for such services is already known to exist in some
 

portions of the region. Benefits are anticipated from the
 

stimulation of tourism and cultural exchange, and possibly from
 

the marketing of consumer goods.
 

4) Cooperation Among Governments - the planning, coordination, con

struction and operation of the proposed facilities will necessitate
 

close cooperation among the appropriate authorities of the nations
 

involved. Experience has shown that, when properly administered,
 

such contacts can be made an additional powerful force towards the
 

rationali?.ation of relationships among peoples; such contacts can
 

involve people at several levels of the society, includina tech

nocrat, businessman, worker, and local citizen. 

IL 
It is ,ecommended that serious consideration be given to the adoption of a 

comrehensive program incorporating all seven of the proposed projects. Such 

an approach would be technically sound, Since it would provide for the orderly 

development of a complete network designed to meet appropriate technical3erformance criteria. Adoption of the comprehensive plan would also be 

economically sound, since it would facilitate the orderly step-by step 

development of a financially workable program. and would permit the continuity 

and dedication of plannina and management effort which is required to insure 

the program's success-Ful achievement of its objectives. 
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-n -h" can a v .,ableions be 

,_jr ! a n,7,. us o aCi Zed fa CtionS.. Drevji .US'II , 
' , : - - !,,'e _ .... i., : e a re v. a,.-d e,Ze 4 .. - 7,1 s-,, -j ,inesti a.e ide 

cnn~c," ,' e , : " e sb e , _a :el ecommunicat~ions invest;, n 

s~b ] -.= : e ri d-E Cst .- romo-te c o r cial'n. ,hicn 14o uI d e corn omic, and 

C. l tu r,] n a es w nr ic,oul'I n ujr n tend to enhance the ,peace-Ful stabi 1,4! 

za iorl of he area. 

-1 Ue f S, "0U d nasc oDC o'n:rdics
a:rle s0 ES , encom -re an n 

3n,i renaon s c-p,. aeI. Jor,an, Le banon , Gaza , Ban and OtrherSria atest 

c jn, ;r --o the ex -e as Dric g 'he coursomotheonomc stud , was e1tnhees:- i 

a - Sau rabia. ro:j e inclded int heol e nth e of Gis rYo'IMriiy 

.3i the region and rs "inencia] influence in the area of study.with 
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.3 KEY ASSUMPTIONS
 

The underlying premise of this study is that full--scale peace will 
ccme to the !rid-East with a gradual lessening of the present restrictions on 
the flow of people, goods and information across the intra-egional borders.
 

It was also assumed that agreements could be worked out among the
 
participants in reaard 
to network planning, project funding and scheduling.
 

system operation and maintenance and ta,'iffs. Another key inaredient to the
 
success of a regional network is also the accountability of the participants in
 

was
the above matters; it assumed in this study that such accountability would
 

exist.
 

1.4 ORGANI.ZATION OF PE7ORT 

7ijs report was organ'ized to crovide the reader with a logical pre
sentation of the study data. study procedures and recommendations of the study. 
Toe report starts w.,ith an Executive Summary to give a brief concise overview of 
th~e objectives and findinas of the study. The main body of the reo)ort is in 

sever sections as follows:
 

Section 1 -- Introduction
 
Section 2 -- Potential Senefits of Pr.) osed
 

Telecommnunicat 4ons Project
 

Section 3 -- Methodology -seJin Study 

Section -1 -- Present and Planned Telecommunications etwcrks 
Sect i or - Current "-mand Forecasts 

Section 6 -- -, vsis f Alternate Plans and A1proacIhes 
Section 7 -_ Recommendations 

included in this report are maps of the existing high-capacity com
munications network in each country and proposed linkages to establish a regional 

telecommunications system. 
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"' ~ ~~~~~~~~~ ... .ica"3' n, s.::':c~ ae T er , 

,I j s e-'iI n hs J- ,es e ts a -. 1c.i,, 

. , 3a ,,e a rR-?ta, ,1 ensD 't"l e nEC n U onl eouPo', JEC cat 

-r, e r , a_,e , ncaced s:.ii a Den - , d>eran:c. "or reerico1 
e,.- n enyre Cr.-.EnC, unatIe -.o m,-et:. As se rvice s rehaiaf i to 

anfc e;,' ,-.edc- 'cr ese , eo~pee will be aleo s-

-n one ano-.ner, ,-j id . relabIy a nd efficiently, As ,eace evolvesInrou. hou- the area. need devlop for reoplecommon interests ina i iith 

t - , o n s a dm.-_:=,, en each andnea eo otner "his p rocess could be 

a- aciiaoed b the avaIdi-. modern elecommunication n 

/ .er-- is 
overal ';"economic growth and -elecommun ionas deveou.en.. Correlations 

be3,;een .elephone denSity, national lonq-dismance calls per capira and interna

,,on:0 -wraific on he one hand econom such as vross 

connec t-ions. l ,ti'oic6 a cause-e-Ffec ., relationship} be ,tleenp, 

and ndii ces national 

oroduct, tercaa-eit.a income, e.c. on the other, have been amly demonstrated. 
For examle, Figure 2- depicts a least-scuares correlation between telehone 

density and gross national product for a group of nations arid Figure 2-2 
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indicates the relationship between foreign trade volume and international
 

telephone revenue minutes.
 

IPast experience indicates that these forces are interdependent, i.e.
 

trade revenue increases result in additional international calls, and converse

ly, good, rapid, economic international (intra-regional) communications stim

ulates greater trade revenues. Thus it is highly feasible that investments
 

in intra-regional linkages, as covered herein, could result, not only in com-

Densating telecommunicarions revenues, but also in stimulated trade revenues
 

.1hich in turn will increase telecommunications demands and further revenue
 

opportunities. In tle case of the mid-east, it is not expected that such bene

fi,.s w-rill occur immediately or overniehtas there are many psychological road 

blocks that have developed over the past years and must be overcome. However. 
the process can be nourished and abetted by the early establishment of good 

pathIs of comm1,'unication betvweer oeoole with common interests and needs. 

'
VLOPIENT OF.-..E THE STNAT PE''"'S1N L 

There are a number of underd4eveloned areas in the mid-east that hold 
considerable future Potential . One of these is the Sinai Peninsula. One of 

the firs- tasks facina the Sinai provincial administration when it returns is 
to construc: settlements for the returned exiles. Oil exploration and irriga

tion are also projects that are high ol the agenda. These pote, tial projects 

are ,enerators of telephone demand which must be fulfilled to sustain success 

in any of these endeavors. One of the pronosals of this regional telecommuni

cations study is the construction of a microwave link (or links) across the 

Sinai as a linkage between Egypt and its neighbors to the east. Tile availa

bility of a basic communications link across the Sinai would be extremely use

ful in Droviding economic service to localities en route and in the near vicin

ity. A radio relay link would provide the basic support for short-haul micro3,aveand rural radio facilities that might not be economical otnerwise. Such 

usage is a byproduct of the oriainal intention of the route (intra-reqional 

netwiork 1inkae) but it could well be tile key that allows development of tile 

surrounding area and fulfillment of plins other than tel ecommunications. 
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Thp esr~ab.1 n 0' telecommunications 1inkaqes between mid-eastern 

countrie5 ,.iii c.7i''e possible the extension of mass media services between 

the c :rie s,]ious - an basis. For example, distance betweenon economical the 

ar s jch hat domestic television stations in one countrv are 

nut o- r'ics- e.... n the other country. However, with a high-capacity 
S:'c;,aveca:,:,3 l e interconnec.Ino the two countries, it would beor route 

econo;icr i Feasibe o orovide both television and Program facilities over 

..ne te ecC;:ru ica trs route. T programs oriainati ng in.hus Egypt could be 

,,e."e (: r....... sr vn versa. le is presently, . e 'c '"Th video exchange 

_i ,c -ae ,e facilities, the soace segment is shared by many
 

Csers - . vai Ie to fit roarammina schedules of the involwvd
 

Ir 
ce a Iable 


:cel-tively costlyv for the short distances
 . ,as .. : : i ,_. si.ic'l service is r,- t v l o tl o L 

,nat is -,I :ac- of readilv available economic video facilities
 

eveer crese .. conres. cot ntia] seemrs great--:onsider one
wo ne oossi

2i':c s aessnalvconducted .andpreoared tout of Egyot s
 
, 


-,,vra :d ,e :e .,:se, ;r':v .erle.ncin Israel on a live basis. If properly
 

zaced. :nis could stiru'te a desire in israel (or- in ,Jordan, Syria, Lebanon,
 

e -c.; see .. creal y stiimulating tourism
to tnese ,onJe._-s firsthand, toerE-bD 

between the invol ved countries . Tourism no: oniv creates revenues, it also 

creates addizioral rans-ortation needs, h'hway construction and service estab
n- Th. t create revenues and, importantly.nese oro-,s in.turn most 

cret ortuni tes For SCializinc and understandings between countries as 

the Carass roots level . .-course, the same could be true of proqrairninc orii 

natina ,n :srael on cultural evens, travel, etc. 

A2rnother exa-ile Coi.sider a manufacturer in Israel ,ho 'has a product 

that could meet a need in one or more of the regional countries. 'h-v not adver

tise usinc video or Program facilities from the new intra-reqional telecommuni

cations linkaqes- And offer fast service by calling an advertised telepnone 

number. This could develop the need for ;lATS-type services in the mid-east 

region thereby further stimulating trade, communications, fellowship, under

standina and, hopefully, lasting peace.
 

As demand increases, economics of scale come into effect, reducing
 

ci,cuit costs and further stimulating demand which, in turn, further reduces
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2.5 

cost. But a start must be made. Perhaps the intra-regional connections pro

posed herein will be the trigger that will start the synergetic process.
 

COOPERATION BETWEEN TELEPHONE ADMIIISTRATIONS
 

Intra-regional terrestrial facilities, as proposed herein, would
 

better, meet the study objectives than would similar facilities implemented by
 

satellite. A case in point: consider a need exists for 12 circuits from
 

Amman, Jordan to Cairo, Egypt and assume for the moment that costs of satellite
 

vs terrestrial are a stand-off. (This could easily be the case when an 
existing
 
broadband terrestrial route exists and it is only necessary to add multiiplex
 

equioment to obtain the 12 additional circuits.)
 

7f the circuits were provided by satellite, Jordan and Egypt would
 

aet together and establish a need and coordinate the installation of equipment
 

at each earth station (or international switching center). Only Jord n
 

Egypt would be involved in the transaction.
 

Now consider the procedure utilizing terrestrial facilities. Under
 

this study recommendation, a combination of broadband radio relay and 'or coaxial
 

cable route would be available from Amman to the .est Bank, to Tel Aviv, to
 

Bersheba arid across the Sinai to Ismailiva and on to Cairo. To implement
 

i2 cir,.uits from Amman to Cairo would require the addition of a channel batik 

at Amman and at CLro. It would also probably require a super-group or group
connector at Tel Aviv and possibly at 
Ismaiiiya. t would required obainina a 

frequency slot across the West Bank, through at least two routes in Israel and
 

two or three routes in the Sinai and Egypt. This requires coooeration and work
ing together amona the 'partners" of the project (Jordan, West Bank, Israel ana 

Egypt).
 

Furthermore, how is each country going to be compensated for their 

capital outlays' They must divide the revenues. Thus, more cooperation and 

working together to set up "Division of Revenue" orocedures and means and methods 

of administering the agreed-on procedures. Division of 2evenue procedures re

quire cooperation and trust, or accountability. Perhaps regional audit teams 

would be set uP, thereby further exposinq members of one nation to the working-, 
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an ways and 7rears of o:her regional nations. Friendship of people with common 

..... co esraiis.i as well as understanding of each others ways of life.coals te 


...s r, .. a ner.. e r.e..r ia facility would, of necessity, require cc
,,o.era: c V. 1?c ceter of he regioral rations on the working leve],a ,C 


a',cItCn.. c .. .e....ve evel. thereby f'oste ing oporcunities for reace .u 
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3.1 

SECTION 3
 

METHODOLOGY USED IN STUDY
 

STUDY POCEDURES 

Ihe methods normally used in telecommunica-ion studies of this type 

consist of several distinct tasks, starting with the gathering of existing data. 

This data consists of number of calls made at specific times in the past, call 
holdinc times, busy heur-buisy day data, etc.. so that point-to-point calling 

rates can be utilized to Provide past trends. This data is then projected into 

tne future based on these past trends modified by such things as future economic 

forecasts, proposed changes in rates and type of operation, expected chanqes in 

callinca habits, etc. These future calilng rates are then converted into cir

cui- 'eQuirements based on standard traffic engineering procedures for para 

ticular assumed routinq Pattern. Once the traffic circuit requirements are de
termined. various plans are formulated to care for these requirements in future 

years and cost studies are made to comoare the various alternatives to aid in 

select-in tne oOti al plan. 

3.2 ROCEDURES USED IN THIS STUDY 

The above study procedures require considerable data-gathering effort 

uniess adequate data-gathering techniques have been established and have been in 
effect. for a number oF oast years. in the Mlid-East, such techniques have not 

been established and data is not readily available. In fact, certain expected 
future calling patteris were non-existent in the past due to the political sit

uation in the region (e.g.. call ing rates between Cairo and Tel Aviv over the 

past ten years would be no indication of future requi rements under ful 1-scale 

peace conditions). Furthermore, time constraints of the study limit the effort 
that carl be devoted to the collection and analyzation of existing traffic data. 

3-1
 



. l Mlited trafTic data, future oro ections are unreliable and, 
tere=re, _ o~,. ,.s Must be used o determine order-of-magnitude require'' t 

men t: 4 n,:oi7 = 1,,,e correlation of tel ecommuni cat ions demand with ec . 

onomi c a-or._C :ross ,azional Product foreign tradesuco s (GINP) revenues, 

eu... .ca ,,, i ime consuming and in vie,, of the time restraints of 
ne st.l::.. c , cr::e"--2 gni 'e future reauiremen's could be derived based 

,o - +a'a o ' ,c'i.cra :s -t 'z:coul be ata ined arid on the e;xperience of 
-e7e',o - cs. e e aind economists. 

- ct'e-,aa- c rre dient o, a !iermal StuL d procedure is tne ex>s:in, 
a]an-: , ,,.nic c - ;:...: ,]aiions are :-.1anned. Detailed records are researcned 

s -de-e'- ' v,,,:ev:s:-7o -CV and iill e:,. at thine time tne o);anned arcwch 

-e"ee ... - eu enu, ,l1 4-ma caoaci-y and it:plemen.ed 
,cadt-. ,ren- anO :sa'ae all oT+s a studyj,,e. are i to normal orocedre. 

... :nstar,: s-n: . ,-'n , or ",rs stud, -ncedients ere ained from rtC 

vious 5 C-~. - -v- e noe ,ueries and 1fnr va 1yar ,-eC-ea , ,--. .- e d 
• S to v.e Ce.. -l et ul .en Des , apaci tiS.e nd co nd tion .ere not 

feas!ole O-e ari constraints. study and recoa-I et:in budgetary The conclusions 

:aendoa-ns we.e based c the_ best ii.ormnation obtainable from m7ani sources. b5Uh 
in this coun-ry anc overseas e.o., uo-ro-date material on the Istael telecm-I 
 municat.i ons nev,-iork w.aS oo;ne in Tel Aviv by a Teleconsult Inc eaineer in 
the.,,d--s ,on anot' er ec-, . T,The information on.tained and utilized .s the 
bas's for tnis study is considered to be sound For the order-of-in;.aniude our
C.oseas C en s:4 d/. 
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PRESENT iND PLANiED TELEC0MMUNICAT ION ETIWORKS 

Tis secion cocuments the existina -elecommunications network 'n
 

each .country and The planned accizions .har will le available in the 1980 "ime
 

-,me. )'iny 'high-caDaci'yroutes (microwave, coaxial and cable carrier) are
 

:cc.mentes.,aS these rou-es are consaered as economic candidates For oo 
sidle trre.,in linkaces. -ources of data were ,ecent s-udies such as ne
 

e-ctnsuv- narenal Plan for ordan the 2'D s-uj,,' o£ Eao/Dt, :orld
 

T ocumenar
I an.Tejecommunic-i-cns 2 oraisal -eoor-s .,/ria nd -,/ 

I "s :anr information from,he invoivec Teleonone .dminis-raion ' ,-ei 

The -rma- 'or this section is a erie,: suIboaragrath on each count=ry 

n an that country's .eiecommun=:atiOns net',ork. Whereand associated maio of 

i:m;emrented caoacities are sho'.n. section; The:oss te,- , route-~~Z capacities an,- t '"17- 1 Q 2 An d ,uI,:< : a s a c e 

.isosliscusses curren : lans for ;TLA arls t ae.
 

A mao of 'he Arab Republic of Egypt showino existing and olanned
 

,'"0C ma'or telecommunications routes is shown in -,ure --1. This informa-

Eovoz study. the World Oank Projec..p a!a--"n was obtained from the ID t 

aa :nternational Telecommunications Union _-7J documents. The zac i.. -tes 


:ain to tnis stuVd consist of a ou,-tute. '!Hz coaxial cable system From,Carc 

tO Se- havinc a 963-channel caDacizt.. a similar coaxial cable svs te, routinc roni 

"iro -o smailiva via Banha and a coaxial s.ystem to El 1lansura via 'anta extended 

o Dort Said via 2 .,Hz microwave raio. There is also a microwave and coaxial 

-I



Ssystemtoandria and west and a coaxial
C\tel ,l ]e system from Cairo along 

the 'ile iver tc -s;.an. A oaralleling two-tube coaxial also extends from Suez 

.lon che e, Se to Sa... and Quseir. This s'stem is equipped from 120 chan

nels. , ar-i c!1a1, the routes to Fort Said, Ismaili a .1nd Suez lend t:h,,e- isvesy 

- --a :ae c-7 srael shoving existing and planned (1?80 major 

teleco":':L~nica:ins ".es isshownll inl Figure . This information was obtained 

froS: -cmuninsrae personnel in Tel Aviv and by discussions'-5 cation 

n ,ce,. ee .e tel eo:iun c-A ti ons exerts in this country. The 
state - s, a-=sz'r,- -oxia cacle .and radio relay routes Only those Cer

!-ia in -o . "ss _ _n r " -coaxial r-oute and a radio- S.., ar- - ef",.1,1c12! a;:. 

a'eia.,c -e e I::C, "ai0 V a !I7n north arid to Jer!usalei to the 
...... . t .0 coannel o- pair, cables. T .he,are 

..... o~~an i th channel aoaci t ear anid ,,o 

ale" .k': n r e .. h ,d ':a is. aiIJ:o e, a e c , Di- r o Ierusa ie!,i 

aann ec: :. 

Ther-e is as"1s r .is.x 'nc coaia" ca le oromaifa to Tiberia and on 
to -oe ]CIan .. ,o:h coaxia aia raaio relay routes are a,,,ilabl f,-, 

Te v I- a on the 
-

o ,-caa 
-

-a 
. 

Ser Sheba and a 960 channel 
I -e Ieatihel i 

radio .vys
-i dc"I 

ter ex enCs -,om er -neba to the iai. se are a tively : ci 

outes mat ,recan ciates -or .n-ra-,eionai interconnections. 

" maD of the Hashemite Kingdom of Jordan showing existinOl and planned
 

(980) major telecommunications routes is sniown in Figure d-3. This information 

was obtained -rom the Te'econsul Inc. Fundamental Plan for Jordan, opdated by 

teleonone consultation with Teleconsult Inc. Personnel in Jordan. The country 

i5 spanned ,rom Irbid. in tne north, via Amman, the location of the Internatioral 

Switching Center, to "qaba in the south by a microwave radio relay system. The 

system is combined with the military and the telephone company capacity is. in 

general , 300 channels. Sideleas extend to Ramtha, Zarka, Salt, I-ladaba, Karak 
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I 
and the earth station at Baqa. Coaxial cabi\e connections to Damascus, Syria (24
 

channels) and Baghdad, Iraq (12 channels) are also provided ina military cable
 
hich is in relatively poor condition. 
 A radio relay route is currently under " 

Ii
construction to Damascus for completion this year (1973) and when completed,
 

will provide 960q channel capacity (120 channels initially) and two-way TV con
nections to Syria. At that time, the coaxial cable systems to Damascus will
 
probablv te abandoned by the telephone company as well as the circuits to Baghdad
 
as soon 
as a microwave facility is available via Damascus. There is also a
 
radio relay route from Amman to Beirut, Lebanon which is enuipped for 120
 
channels. This route is not in service at present due to the hostilities in
 
Lebanon. 't can eventually, however, be restored to provide a linkage to
 

Lebanon. The radio relay route from Amman to Salt and 'o Aqaba provides a
 
coten tial linkaqe to the ',,est Bank and to Saudi Arabia, respectively. 

NON 

A map of Lebanon and the existina and planned (1980) major telecom
:licat.ionls routes is shown in Finure *--i. This information was obtained from 

a 1976 TU regional telecommunications study. A four-tube coaxial cable extends 
from Beirut, east to Zahle and on to Damascus. At Zahle, a microwave route ex
-ends northeast to Baaibek. There isalso a four-tube coaxial route running 
north and south out of Beirut. The route to the south in terconnects with micro
w.ave at Saida, which extends to Jordan via a junction at Jabal Safi. A micro
wave route from Jabal Safi connects to Tyr on the 'lediterranean. The coaxial 
to tithe north extends to Jounie and Byblos. 

Microwave routes out of Beirut 0o north to Tripoli and east to 
Damascus. There are also underseas cables out of Beirut to Alexandria, Egypt, 
Marseilles, France and Larnaca, Cyprus. The condition of these facilities at 
the present time is unknown due to the current pol itical/military situation in 
Beirut. It is expected, however, that the oresent routes can be restored and 
utilized for intra-regional communications links during the time frame of this 

study.
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2 -~ere pAears o be o hich-caraci ty route development in the Sinai or 

in .ne .... d resentLL.time, other than the routes -to Jerusalem shown.,est 
in -iure -. ini '.acitv radio r oute exists from Ber Sheba to either 

a:7 c . e -n correr of .he Sinai. it was not possible to veri fy 

ti I e ,a1.- on is route, other than that a route out of Ber Sheba 

<sts :2 :"e ,i -'. h Gaoa StriD. 

s, n.etsa a secondary center with Hebroni an .. I em serves as 

an, f nc- cr , 
' ;": rar; centers homi n on Jerusalem. Al thouah it 

e *r '-1rustbe tel eohone plant existing to interconnect-ouI C 11 e 

tnee C 3 C 1re ,Jest Sank. It -s considered in this stud', 

on C-' ,2,-rl tt- wculd oro ;idean outlet for the vest Bank.3t~iara 

Ho 2'8 -- and route the Intra-Kingdom virco.,.ave'ra: r: -rat a tre f 

, shcn i iure -, Tihe microwave construction is beinn implerented 

by ',e -et nElec.ric D-,oc.w.e1 1 ll 1, ins and is ex:<ected to be in service in 19nQ. 

The roL:es of art,:ular interest in this study are those borderina on Jordan at 

qal. Syri, Hal.at 4 rnd Duraivya: as these have the potential of beino
 

inkage Oii s tO 2r:2ran. Syria and :ossiblv the Sina:
 

'In addition, Saudi 4rabia has eszablisned a domsat s!stetm. These 

s oroide national video service and an interim connection betweensta ion 

switching centers of the national teleohone network until the microwave link . 

Tne system consists of one master and controldiscussea above, is comleted. 

center station, located a:. Riyad :lus I, other stations, including two mobil 

diameter and ten are designedstations. Eleven or these use 11-meter antennas 

interestingto be unattended. These are shown in Figure 4-5. This system is 

for its basis of incetic.o, namely, in an administration where cost was not the 

overriding factor, a domsar. system wa.s implemented to orovide immediate tele

completed. Therecommunication service until terrestial facilities could be 

after, the system will continue to provide video service and alternate routing 

for the national network, or they may be moved to sites remote from the new 

facilities. 
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4.3 SYRIA
 

A map of the Syrian Arab Republic showing existing and planned (1980)
 

major telecommunications rcutes is shown in Figure 4-6. This information was
 

obtained from a 1976 World Bank Project Appraisal and from information obtained
 

from the ITU. In addition to the radio relay route from Damascus to Amman men

tioned in paragraph 4.4, there is an extensive coaxial cable and radio relay
 

network throughout Syria. The coaxial cable system extends from Damascus to a
 

junction at Horns where it branches to Tartous and Latakia on the Mediterranean
 

and to Aleppo in the north and Palmyra to the east. The cable to Palmyra will
 

eventually be extended to Baghdad, Iraq. Radio relay interconnects Damascus
 

with Horns, Latakia, Aleppo and Raqqa and Deir Es Zor on the Euphrates River.
 

It also extends to the northeastern part of S-ria and on into Iraq. A coaxial
 

and a radio relay connection also extend from Damascus to Beirut, Lebanon which
 

can eventually be utilized as a link in the intra-regional network.
 

REGIONAL 

The existing terrestrial regional connections were discussed above in 

describina each country's telecommunications network. However, they will be re

viewed here For clarity and are shown in Fiqure 4-7. It is obvious that there 

are currently no connections between Israel and the Arab countries. Also, 

connections bet'.,een Arab renional countries are minimal as summarized below: 

Egypt Lebanon: 120 chs. underseas cable, status unknown 

Jordan - Lebanon: 120 chs. radio relay, out of service 

Jordan Svria: 130 chs. radio relay, service 1973 

Syria Lebanon: Coaxial cable and radio relay, status unknown 

These facilities, however, are potential linkaoes to be considered 

in this mid-east study. 
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U-T-LSAT :.' ER , T1AL 

ll of :ne courles in the study have earth stations associated with 

, - a Itn ic cean Reqion (AOR). the Indian Ocean Regionn.(R). or in 

ch... .0oeot recio,'-,s (Figure 4-3). These earth stations are used for inter

include some intra-reoional circuits existinci and 

-r t C I . -hese intra-reqional circuits (Fiqure 4-9) are relatively 

E,.'S 1ow.,ever. - cost mile basis due to the relatively short distances 
i:- =h , ilizy of inzra-regional terrestrial facilities, it
 

s e,.e-:na- a: -ome circuits will be of-loaded for both route di

v.' ' s:n e satellite caoaci v can De better utilized for 

r,]c I t es 

;-1s :i :..il _rovie recionai satellite service to the Arabic 

s,,, n o e .....,s: ffca to the eastern oart of -,he A!rabian PenilnSulIa 

ann,editer,-anean=rY3I t.e Sea to the southern sudan, thus coverin an area 

sZrVei v arr" *, r, Dut 1 ncluc4nc the entire area of this study. T.t is 

;-nnoren al: -s ein.: ,-or by -,lany of those nations who share the Arabic 
.,ncujae. , . T :urpose is to orovine cormunication w,.ithin the Arab world 

it, orde,- to :rcide ousi-ness, cultural and scienti.=ic interests. Although it 

-'s env4soned' that the ss te . wil] eventually be se Ilf-suoortina , its develo Pers 

,re not -ted b' -ne usai rules of fiscal viabi Ii ty, for example brea;-even 

.i=t3 ice. 

ITne is oresently -inthe definition and design phase. This:ro4ec I 

l t.. foll,.ed by pronosal evaluation and contractbe specification oreoaration, 

necotiaticn for the around and soace segments. iNetwork operation, including the 

launch of t.o sat eli -tes, has been variously estimated to be complete in the 

19 l- 1953 pericd. An accelerated schedule, which might utilize a space segment 

Provi ded b'v others, e.g. 1NITELSAIT, on either a temporarv or Permanent basis 

could shorten tnis ,ir-e. 

The network, as originally envisioned, would provide service to some 

1_9 to 21 main s-tation antennas 'see figure 4-10). In addition, television re

ceive only (TVRO) stations would be located throughout the coverage area as need

ed by national administrations to satisfy domestic requirements. It can be ex
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pected that once the space segment becomes available, and the main stations become 9iJ 
operative, that smaller antennas providing thin route service will appear. Traffic 

demand for telephone circuits ii; this region has been estimated1 to be as follows: 

1980 Permanently Assigned 638 

Demand Assigned 482 

TOTAL 1120 

1990 	 Permanently Assigned 1992
 

Demand Assigned 609
 

TOTAL 2601
 

it may be expected that ARABSAT service will, like INTELSAT service, 

develop a now latent demand which in turn will cause an operational evolution 

which wil bring smaller stations into the system to serve the more remote and 

thin traffic areas. Being designed as a regional system, the break-even 

distance for satellite vs radio-relay service may be expected to bereduced for 

narrow band communication service and wideband, e.g. video, service will cer

tainly be viable in the region of interest. The availability of this system
 

will, however, probably not occur until long after pacification of the area 

since delays in regional settlements will most likely be accompanied by some lack 

of agreement about the ARABSAT system from the Arab Telecommunication Union 

membershi p. 

IReport on Arab Telecommunication Union Meeting, INTELSAT BG-18-68E 
W-ll75 dated 24 November 1975. (This document also provides information 
sourced to an ITU Report, Telecommunication Network in the Middle East and 
:.lediterranean Area). 
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Country fTELSAT Configuration 	 Notes 

Station 	 rame Station Type Satellite] 
i~aii 	 Sandard A AOR Primary Several regional cir

cuits via 	italy ,usin'

the 1taicable -ubcable 
from 	Egyutvv
 

;srael 	 Emeq aela I Standard A AOR Primary 
Emeq Ha'ela 2 Standard A - Planned 

.:rar 	 aqa ] Standard A AOR Primary .Jhen aqa 2 becomes 
-aqa 2 Standard A Construction operational in March1979 	 it will tae ve1aiM ' over 

AOR service. ,.aa I 
-ii mwdi Tiead an,: 
put into MR service 

ILcanon 	 Arbanieh I Standard A 
 !OR Primary 
Arnaniyeh 2 Standard A AOR Primary Planned 

0audi 	 ROW Standard *A HDR Primary
 
Arabia 	 Riyadn 4 Standard 4 AOR Major PathIPlanned
 

Tail Standard A AOR Primary
 

15 Antenna Non-Standard AOR Lease Domestic Service Usinq
K.TELSAT Space Segmert 

SWria 	 Sedunava Standard A !OR Primary 

AOR 	 Atlantic
 
Ocean
 
Region
 

IOR 	 Indian
 

Ocean
 
Region
 

Existing INTELSAT Space Segment Service in the Region 

Figure 4-3 
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3 SEcT:ONI 3 

-
L nress bas 

nna" Unlcatiofl :-anina in recormthe .id-East area. The joint effort
, 1cnieable r teen made durine the ,as !n7ive ,years in the 

of ITU/U'IDP incubi nated in the o'tr!,Jua-icns c: a Taster oian unde" the aus-ices 

-* . re -easibi ii.tv smi / rnoreinvestment survey for the s td ard 
,_trra :eican netork compiled and analyzed considerable data 

t, - ran e an .-e, ecom-u ne .Ions ,-,r 


'es z' ire aved -he a to tne recent develooment ,or- on a
 

_- -e sysem - -. e rab nations. 
-e . ,- 7 nations within the scope of this study have insti

-.u-ed sioni-icant, teecormunications exoansion oroQrams aproaching the scale of 

the iar evolution oF facilitated nations4-uantum uinr ra.'ner than fami Path the 

se cast. On the other hand. the usual Ie a:/ in oro]ect execution tends toin 

'inisn,in some cases, the o-mistic forecast o: the early seventies. The 

emand and facility forecast oresented herein is based Primarily on the ITU Study, 

,,tn -ooi-ications based on more current surveys and analysis. 

included
The met.hodology applied in the !TU study is generally sound and 

some generally accepted techniaues in correlating telecommunications demand with 

selected eccnomic oarameters. 'leedless to say, time limitations and budgetary 

would not permit a thorough review and critiouIe of the methndnloqyconstraints 

aoolied therein; however, considerable judgement nas been applied based on 

presenting a set of ,orking assumptionsTeleconsult's experience in this recion, in 

based on the network. which is contemolated. 
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By way of introduction, the historical development of the telecommuni

cations sector in this region should be of considerable interest in the present
 

context. Figures 5-1 to 5-6 depict some key statistics for Egypt, Israel, Jordan,
 

Lebanon, Saudi Arabia and Syria in relating telecommunications development to
 

such key economic parameters as gross domestic product (GDP)., population growth,
 

and international trade expansion patterns. 

5.2 SUMMARY OF FORECASTS 

.lational Forecasts 

In the context of prescribed objectives of this investigation, the
 

relevant data are the forecacts of direct exchange lines, Telex subscribers, as 

well as international outgoing telephone and Telex traffic. The data is sum

marized in Figures 5-7 and 5-8 for the six countries in question over the 

190,-1990 oeriod. On the whole, the information is derived from the ITU study, 

with some modifications based on more recent information derived from IBRD 

Surveys and published expansion plans of various administrations. Telecommuni

cations demand/facilities and traffic forecasts, by their very nature, are not 

extact Quantities unaffected by a host of variables and events prevalent in 

telecommunications planninq and execution of activities. However, it is Tele

consult's judgement that these forecasts do provide the general order of maani

tude which can reasonably be used for the present purPose. 

5.2.2 :ntra-Reclional Traffic Forecasts 

intra-regional traffic or intra-country traffic forecasts from the 

sources have been carefully examined: 

a) The ITU Regional Master Plan, 1976 

b) The Jordan TCC Fundamental Plan, 1977 

c) The Arab Fund for regional projects, 1977 

d) The Arab Telecommunications network, ITU paper. 1973 

e) Traffic Data Base, INTELSAT, Document BG-34-10E, 1 "9/7S 

Sfollowing 
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has been exercised to explore the respectiveConsiderable care 

the above traffic forecasts. In particu
rlevancy and critical assumptions of 

void on data between Israel and the rest of the 
lar. since there is a total 

in any of the forecasts hitherto published, considerable judgement
nations 

has 

3Arab 

been applied to estimate the probable traffic volume and circuit require

knowledge and field intelligence on possible com
rent in the asence of any

I The end result of this effort is depicted,.iv interest and historical trends. 


initial design capacity for 1980.
in -iaore 5- and 5-10 for an 
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FIGURE:: -
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SECTION 6 

ANALYSIS OF ALTERNATIVE PLANS AND APPROACHES 

6.1 TECHNICAL/ECONOMICAL FEASIBILITY
 

There are a number of instrumentalities that could be used to provide
 
intra-regional service in the study area. Satellites, submarine cable, coaxial
 

cable, radio relay, tropo-scatter and short-haul cable carrier are some of the
 
types of systems which could be utilized. This section will briefly discuss
 
the various alternatives and their advantages and disadvantages for this partic
ular application. 

6.1.1 Satellites
 

Since satellite costs are independent of distance, their basic field
 

of use, for voice communications, is for long-haul circuits in the order of 
1,000 miles or more. Tile average circuit length in the instant study is in the 
order of 2 300 miles, or well below the economic range of satellites. This is 
particularly true where a basic high-capacity terrestrial route already exists 
for most of the distnce. Figure 6-1 shows a cost comparison between satellite 
and terrestrial facilities for a typical circuit that would be utilized in 
this intra-regional network. It can be seen that the annual cost per circuit 
for a satellite system is seven times the per circuit cost for microwave radio
 
relay. 
 Because of this cost penalty and since the region is fairly compact, a 
regional satellite system appears to have limited applicability for the pur
poses of this study (ARABSAT, of course is such a system; however it is not
 

scheduled to be available until about 1983 ; ARABSAT ard INTELSAT are discussed
 
further in Sections 4.10 and d.ll of this report.) 

There could, however, be conditions which would make the use of 
satellite service attractive in meeting the needs of the area. Perhaps the 
most significant advantage in using satellites is the short implementation time 
which could be exploited if time intervals are such that terrestial link 
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implementation w.fld not meet the imposed time schedules. Satellite service 

could be achieved either of twvo ways, namely, flying in portable or small sta

tions vhicn could provide a bearer to carry the traffic, or to reconfigure 

exi sting satelli te service via "ITELSAT. Both of these alternatives are dis

cussed belo,,. 

,
.1 -s snmen, o - 4i:ional _.. es
Satellite Faciliti4


ew :orta,le or smal, stations have a finite orocurement time, how

aver. :nere are now many manuf-acturers of such equipment, of which some may
 

have Prtotvce and or demonstration units, and there are several satellite
 

sten ocera-otrs or carriers, ,no may have Dortable or emergency service units
 

,,"- - alaced into service very quickly. entities might readily
could be Such 

e. facilities 

CrceZs , or anY of several -reason, from numanitarian desires, for the adver

tising value of such service or for the opoortunity of future business. The 

de-t1ils o" Dossibie sourcing -:or this ground segment of a satellite link, includ

ina rezsponse time and cost, w.ould require further study. 

e -. .ortunt to have -heit involved in the pacification 

..nolementation o0 a new satellite link also requires thie availabilit.y
 

aa s.ace segment. ossibilities for such service are by an MITIELSAT lease
 

or cossir-/another satellite such as the Franco-German Symphony.
 

Finally. interfacing wjith the existing national network is required. 

This involves such technical and administrative details as earth station to 

national networK interconnect, channel signalling, switching and service billing. 

Determination of the comolexity of each of these matters equlres a site survey. 

I.V2 Utilization of EX stino Satellite Facilities 

As shown in Section d, ITELSAT earth stations are available in each
 

of 7ne stud, countries and are used primarily for longer haul international 

connections, although they can be and are utilized for some regional traffic. 

This network, with its established around and space segments could be tempo
raril, expanded to Provide almost immediate new paths. Existing paths in the 

study area exclude Israel, see Figure 4-9. N.lew paths via the AOR Primary Path
 

satellite could be established bet,,ween Israel and Egypt, Jordan or Saudi Arabia.
 

The near Proximity of Israel administered and Jordanian population centers,
 

with tneir social affinity and potentially large traffic demands, points toward
 

utilization of other methods as being better for establishing new West-East
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Bank paths, but the Egypt and Saudi Arabia paths appear to be logical choices
 

to use satellite service.
 

.. It is usual 
that INTELSAT network stations have unused (expansion)
 
channels available, in fact it would be unusual 
if the respective administrations
 
had not already internally addressed the possibility of establishing INTELSAT
 
paths immediately upon signature of agreement, if not before. 
 Determination of
 
the number of circuits which could be immediately established would require a
 
survey of the existing facilities. Such a survey would also be required in
 
order to determine the quantity and type of new equipments which would be re

quired to establish new circuits in quantity, either by adding to 
the existing
 
frequency division multiplex (FDM) service or using Single Channel Per Carrier
 
(SCPC) techniques.
 

6.1.2 Underseas Cable
 

There are existing and proposed underseas cables within the region
 
under study and, where available, these cables will be utilized as links in
 
this regional study. It is 
not proposed, however, to construct any additional
 
underseas cables as 
a Part of this study (from Alexandria to Tel Aviv, for
 
example) due to the sizeable cost penalties as compared with other terrestrial
 

facilities (Figure 6-2).
 

6.1.3 Coaxial Cable
 

.ost of the countries in the study area have existing and planned co
axial cable facilities in their national networks. 
 These cables will Le utilized,
 

where economically attractive, in providing the intra-regional communications
 
links in this study. The initial costs for coaxial construction are generally
 
higher than for radio relay since the majority of the total plant must be in
stalled initially (i.e., the only coaxial investment that can be deferred is
 
the equipping of additional coaxial Pairs with repeaters as requirements in
crease). On the other hand, the initial 
investment for radio relay construction
 
is less, percentagewise, since growth radio channels do not have to 
be added un
til needed. Exceptions to this generality are in fast-growing, high capacity
 
routes where the interval between the initial service and full 
route capacity
 
is relatively short. 
 In this case, the deferral of capital expenditures for
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1 

row;h makes the two facilities about equal from a capital expenditure stand.n anc -he lower annual charaes of the coaxial system will "Drove-in" the 

cale vei radio relay. 

Another exception isthe use of the smaller size coaxial cable where 

.. C.. eJ will perm,it its use. The small size coaxial competes 

. ,.,ti- radio relay on an annual charqe basis (Figure 6-3 ) and the 

" s:s are no1 appreciably niaher than radio relay. Thus, the small size 

1 .0 ,:bie ias a field of use in this study. 

A ad o ~e '1 
o= the s 'a:ed A r : cuantities and crowtn rates in the 

: 1 rada reDay cns-ruc-icn 0LoId. auoear to be -he-o-ldmost economiical 

-v lne inIra-reoional however,=c , for oT iin ,ages. is desirable, to have a 

,i, s 1iled type o.F .ac- economicali -easible. For reason, bothjilere this 

ccaia, cable (small size coaxials) nd radio relays are utilized in this study. 

C.1.. Trooo-:cat:er
 

The use of troooscneric scatter radio should be considered only where 

-,er is a combination, of low circuit demand (up to 120 circuits for hich power 

or uD 7-o circuits for low Dower) and a need -ar beyond the horizon hop lengths, 

300 to 450 km for hich power or 250 to 300 km for low power. Because of the higher 

uItimate circuit recuirements anticipated in this region, tropo-scatter was ruled 

out in favor of radio relay or coaxial cable. Further, as covered elsewhere in 

the necessary coooeration and orking together-is report, w.., necessitated by a more 

pnvsicai link (such as coaxial or radio reIay,1 would appear to better meet the 

a cs tnisor study project. 
,..- rno -coaxial') 

r.1. Cable Carrier .non
 

The utilization of short-haul carrier systems on voice-frequency cables 

,'botn dig.tal and analog) has a definite field of use in the region under study. 

iT is visualized that there will be many cross-border situations where there Is a 

l~r':e community of interest that requires good, economical telecommunications. 

1mal provide an
additions of connectinc-link cable and short-haul carrier will 

economical solution to these cross-border situations. Due primarily to time 
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dL
 
restraints and lack of valid information on much of the local cabl'plant in the
 
involved countries, no attempt was made in this study to include these more local,
 
intra-regional community-of-interest telecommunications opportunities. Perhaps 
this aspect of the intra-regional telecommunications project can be covered in
 
future studies as there appears to be a fertile field in this area inmeeting
 
m.any of the study objectives on a more local scale.
 

6.2 DESCRIPTION OF POTENTIAL PROJECTS
 

This section will discuss the projects that have potential application
 
as links in establishing an intra-regional telecommunications system.
 

6.2.1 Israel-Egypt
 

As can be seen from the facility maps for Egypt and Israel (Figure 4-1
 
and 4-2), high-capacity radio relay and coaxial routes exist in both countries,
 
however, there isa void of facilities across the Sinai Peninsula. Two basic
 
routes are considered in this study for construction to fill this void and to
 
provide Lasic routes for communications between Egypt and Israel and other regional
 
partners to the east and north. 
 The first route would extend from Ismailiya,
 
Egypt to Ber Sheba. Israel and the second route would link Suez, Egypt to the
 
northern end of the Gulf of Aqaba (Figure 6-4). Such a route, ifconstructed.
 

could interconnect Egypt with Saudi Arabia (at Haqi), Jordan (at Aqaba) and Israel
 
(at Elat). 

The first route could be effected with either an estimated 6-hop radio
 
relay or small tube coaxial cable. The cable would consist of four tubes equipped
 
for 6 i1Hz operation which would provide an ultimate capacity of 2520 channels or 
1260 voice channels and one TV channel in each direction. If necessary, itcould 
be converted at a later date for 12 MHz operation which could provide as many as 
5400 voice channels or 3900 voice channels and one TV channel in each direction. 
Both the radio relay and more so, the cable, would, in general, follow the highway 
route from Ismailiya, across the Sinai , to Ber Sheba, a distance of approximately 
270 kin. Dropping and blocking multiplex equipment and appropriate connectors 
would be necessary at both ends of the route whether coax or radio relay, it,order 
to carry circuits from Cairo and Alexandria to Tel Aviv. Jerusalem, Haifa. Amman, 
Damascus and other appropriate circuit destinations. Whether this route should be 
coaxial cable or radio relay should be decided following a field survey of the 
area and the more accurate determination of those considerations discussed below. 
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The second route, because of the terrain traversed (the Sinai and the
 

Gulf of ,qaba), would more likely be limited to the use of radio relay and would 
.require construction of an estimated-5 intermediate relay stations. It would thus 

also 1.rovide a ,,ood alternate route to Saudi Arabia, Israel and Jordan. In addition 

,0.:s throucn communications value, its construction would help further the develop

:'ten- oh :e Sinai Peninsula and would be of oarticular value should the proposed
,,ad t-nl under the Suez Caal become a reality. .A good highway connection 

..*ould result In increased commercial and tourist traffic with their inherent tele

co*,un,catons demand. 

Othe; Parameters which need to be weined iln routinq and equippina 

decisicns include fiscal, cultural and developmentali considerations. Concerning 

cost, 4- is estimated that radio relay, for the first (northerly) route dis

cussed above, could be emplaced at a savings in first cost of approximately S1 M. 

he annual charges are comparable for the two types of systems, but on the other 

hand coaxial cable for this route would provide transmission diversity since the 

proposed second (sCutherl,) route will almost certainly be radio relay. One of 

tne advantaces of radio relay is the convenience of dropDing and inserting channels 

along the route, which cannot be done so economically as with coaxial cable. The 

capability thus exists to serve rural and industrial communities along the route. 

low cazacity radio relay network might one day criss-cross the strategic (in 

terms of economic, oil production and social values) localities as a spin-off from 

a cross Sinai route. This network's Flexibility could be enhanced if both the 

northern and southern routes were radio relay, thus better accommodating those 

develoPments discussed in paragraph 2,2. 

6.2.2 Jordan - Saudi Arabia 

A radio relay connection from Ma 'an, Jordan to Halat Aminmer, Saudi Arabia 

is proposed for service in 1980 by a CCITT Committee (Plan Committee for Asia
 

and Oceania). if such a route develops, it would serve as a good interconnection
 

route from Saudi Arabia to all of the other regional partners included in the 

instant study. At Ma'an, radio relay facilities are existing in Amman and its 

in't.erconnecting points. Halat Ammer interconnects with the Saudi Arabia Intra-

Kingdom microwave network (see Figure 4-3). 
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If this route is not developed, an alternative route is included in
 
this study. The alternative is a radio relay connection from Aqaba (or Jebel
 
',ulkan) to Haql in Saudi Arabia (Figure 6-4). Haql is also on the 
 Intra-Kingdom 
microwave network and Aqaba connects to Ma an 
and Amman by existing microwave.
 
Either route would serve the purpose of this study, but a full investis'tion
 

would be required to determine the most economical route.
 

6.2.3 Israel - Jordan 

Construction of a direct microwave link between the existing Salt junc
tion station (Sweileh) in Jordan and the existing microwave terminal at Jerusalem
 
(Figure 6-5) would provide an economical, high-capacity link between Jordan and 
.srael. Such a linkage would also enable traffic froi Egypt and 
Tsrael to transit
 
Jordan to access Syria (Damascus) and Lebanon (Beirut). High c-&ccity radio
 
routes could be augmented to provide circuits to 
israel and Egypt. The addition
 
of channel 
banks at Jerusalem would provide the means of interconnectiea the rest
 
of the region with locations in the 11.est Bank. 

6.2.4 israel- Lebanon/,'Syria 

To link Israel with Lebanon and Syria directly (rather than transiting 
Jordan, a radio relay connection is proposed from Haifa, Israel to a junction 
station on the existina radio relay route between Amnman, Jordan and Saida,
 
Lebanon (Figure 6-5). Such a connection would only require 1 intermediate sta
tion and would provide circuit access from Israel to Lebanon as well as providing
 
an economical backup facility from Israel to Jordan. At Haifa, circuits from 

Lebanon could be extended on existing routes to Tel Aviv, Jerusalem and to
 
Jordan and Egypt over linkages proposed above.
 

The further extension of the proposed route from Haifa, Israel (dis
cussed above) on to Damascus, Syria may be effected with the addition of a maximum 
of one intermediate station, based on a study of available maps. This should be 
verified by field survey. This added connection would provide Israel with an
 
economical direct connection to Syria and would provide an additional route for 
circuits from Egypt to Syria. 
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.. Saudi Arabia Syria 

-he construction of a radio relay -link from Quraiyat, on the Saudi A

,Mi.1 "- ':ra-ingdommicrowave route, to Suweida, a junction station on the exis

-:. .-. n-uamascus radio relay route, would provide an economical link from points 

r2 D,. Syria. Lebanon and Jordan and would provide a diversified route-aa to 


cI iss:intra-reaional Four new intermediate repeater stations are
n traffic. 

e:i.:&2 to e required as veil as antenna and radio additions at Quraiyat and 

ea .pr oxproximate ,ou:ing of the proposed interconnection is shown in Fi

307 COST . . SC 

:ost data utili:ed in this study was obtained primarily from a 197
 

study .ase on 197- prices) made of -he I.lid-East and Mediterranean Area bv the TTU 
endertre auspices of the Jnized Nations Develooment Program. These costs apear

ic be the nmcst accurate available for the area involved. The aDolicable costI#~ is summarizec in A pencIx 1. for t"These prices have, ,he puroose of this study,
 

I 
 been increased b, %: to an expected 1980 cost, using a 10. annum inflation rate,
 
coF'2CounCe0.
 

-ne costing procedure for eacn route consisted of, first, determining
 

tne rew. investment required to establish a link. This cost, independent of the
 

transmission method chosen, is made up of two components, namely, the cost of the
 

bearer itsel,. e.g., radio relay, coaxial cable etc.,plus the interfacinq costs.
 

These interfacina costs include a pro rata share of the channel banks, connectors
 

and other necessary multiplex equipment, on an average basis, which would have to
 

be installed in order to connect the circuits into existing facilities. This over

all initial investment is designated in the text and tables herein as the total
Iout-of-oocket" cost. The second step in the costinc procedure is to determine the 

amount of investment in the existing facility which is used in the process of inter

connect'inq the new link 'complete with interfacing equipment) via the existing 

plant into the switcning centers of the respective national networks. This cost 

has been based on the average cost per circuit per kilometer for the transmision 
means presently existing and into which the new link would connect. The sum of these,
 

The prices shown are not adusted by the difficulty factor, risk factor or
 
an overall program management factor which are discussed in paragraph 7.1.2.
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namely the out-of-pocket cost for the new link and the amount of investment used
 

constitutes the total investment of the new route. 

It is noted that the total investment calculation assumes that baseband 

capacity is available on the existing routes without construction of additinnal ra

dio or coaxial bearers. Undoubtedly there will be some existing sections that will 

have to be reinforced and additional dollars will have to be spent. However, for 

the purposes of this study, it is assumed that these capital dollars would have to 

be spent at some time anyway for normal growth and that the addition of the intra

regional circuits merely advanced these expenditures. Thus, the penalty to this 

study would be the carrying charges on the capital dollars for the periJ of the 

advancement which is considered to be small in relation to the total expenditures. 

Each of the routes discussed in paragraph 6.2 abcve was investigated
 

for feasibility utilizing a topographical map for route inspection. The only read

ily available maps were 1:1,000,000 and 1:250,000 scale and were not finegrain
 

enough to run accurate profiles. Assumptions on intermediate and terminal station 
altitude had to be made which could differ from actual locations and tower heights 
sniouid the prooosed routes be constructed. It is anticipated, however. that such 
changes would have only a moderate affect on the total cost. 

A summary of costs for each Droposed route is snown in Figures 6-6 through 
6-9. Circuit quantities were used as developed in Section 5. A cost of S8.50/cct/ 

km was used from Apendix I to obtain the investment in existing routes for assum

ed average circuited lengths. No fill-factor was applied since the S Q.50 represents 
the higher end o th- cost scale and its equivalence to a cost/circuit/ki of S11.25 

at 75 fill. Termi;al costs of S1000.00 per circuiL were used to cover the cost of 

channel banks, grouo and supergroup and a pro-rata share of other terminal equip
merit. As exolained above it is assumed that these costs would be out-of-oocket, i.e. 

would require new investment, whereas the investment per circuit oer kilometer is 

considered as an existing investment. 
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FIGURE 6-1
 

TPICAL CIRCUIT COSTS
 

REGION'AL SATELLITE VS. RADIO RELAY 

,Comparison of First Costs and Annual 

Charges for an Average Length Circuit 
ir5 id-Eas: Rg Under Study.in ,egion 

7:,.n+- SL L-_, 

00 C1 nessransponder and 2 transDonders'earth station. 

I -rs- oss -,7 Sza-io n 1,, 

-'_ ... . er e ncn ..: _ cs S . 2 
. .1-: ec cos:. ,_:i.5 i ? 

I•-'300-c : . channel s :5150/cct 

=.:5+C cost/cc:. x 2.5 -- 1 ,91 
aoace se-mentt: 3 o10,000/cctS,--cc: -2i-or 

Total 31 .210/cct 

Radio 2el a, 

a Firs: CostLs: 

23.5/ c:/k',m : -. 5 >, 63 :m 5.,525/cct 

Tnflated cos,. 61 3,370
Irojected 19 0 cost'. 
 S i° 
,,-395/cct
 

a Annual Charges: 

* , ....- 2D.77/cot 1.4c ., 

Summar,:
 

,nnual Charge per 650 km cc:t Satellite Radio Relay
 

S11,210 S11041 
- Annual Cost Factors, ITU Reference, P4.8 
2/ Expected Intelsat half-circuit charge, per annum, 1980 
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TY CAL CRCUT COSTS, M:WA ELE 'AND RELM.- 1S. 

Comparison of First Costs an Arnual Charges for a Submarilne 
Cable from .!exandria to el ,Aviv vs. Padio Pel y Construction 
Acosb.inai and Use of E.,.svr' Munes to Cairo and Tel Aviv. 

HOWtarit_ , kl't J caDacic/:30channlrl 

1,330r
a Fixed 3nne 11si ie",... capaiy co tS30I 
ca-. c a c - A. 

Distance ws, 500 . -x -( kin)Qper 100 7 .0', 

Total cos 7 10.011 
Inflated, as t H 6 M 

2ro jew * 900 ws16.1 

500 ccts 1010 ccts 
Frst Cot er M 32.00,0 S16,100 

a Annual C "org , .. I 4,, 0 S 2 215 

Va; _ . ei*1a6 e, tatis!s 1/2L.s sca.ion at eachi 
end to connect to the existina facilities 

i Fir~st Cost.-, 

t9 stations a~ %S35, station S 2 ,.1 

2 e:.isting sta ions ecui- Cedconnectto 


Total rew.. enjipren7 c n,:ni. !07E orices S 2.0t1 
,fla1ed cost, 61 A -1 . 5.2" 

1...... 93 co -	 S1.501 

.0U0cts 1000 ccts 
Firs o u ,coss S3.900M 


E.,is ti, facilities 

x S3.5 :er cctkm 3.190 3.190
 

inflated cost. 6 1.940 ,.I'M
 

prjcc 10 ost 5.130
c~ 5.130 
Total,. first. cost, cot S12,.930 S9.,-0 11). 

S.rual r'aes 20.7 S 2,677 S1,369 

SuIlla r 

Fixed Costs/cct Annual Charq e/cct 
500 cots 100,. cts 500 ccts 0 ccts 

Submarine Cable 32,200 16.100 1.030 2,1-15 
Radio Relay 	 12,930 9.030 2,677 1,369 

1TU 	 Study 1P . 22
 
STU " 1.3
Study 
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FIGURE 6-6
 

COST DATA--SINAI PENINSULA
 

ismailiya-Ber Sheba Coaxial 
Route (270 km)
 

Proposed 4-tube, small-size, 6 MHz system
 
one pair equipped - 1269 channel capacity:
First cost - S1O,700/km x 270 km S 2.9 M
Inflated cost, 61 1.8 M 
Projected 1980 cost 
 S 4.7 M
 
Additional plant to 
add to existing routes to e'tend 
service to Cairo, to Tel-Aviv, Beirut, Damascus, etc.;
Assume 200 ccts with an average length of 650 ki. 
1) 650 (average length) 
- 270 (new coax) 390 kil

380 x S8.5 per cct/km x 200 ccts = S 0.65M 
inflazed cost, 61 0.40MI 
Projected 1930 cost S 1.05M 

2) 200 ccts x SlO00.'terminal x 2 
terminals (one at each end) 
= S 0.40MInflated cost, 61- 0.241 

Projected 1980 cost 
 0.61M 

* Total out-of-pocket costs 
(4.7 - 0.64) 5.34M 
s Total investment (.7 0.64 1.05) 6.39M 

israilivaBer Sheba Radio Relay Route (270 km)
 

Proposed 6 intermediate station route

Projected cost 1980 (See Figure 6-2) S 3.90M 
Additional plant to add to existing routes to extend

service from Cairo to Tel Aviv, Amman, Beirut, Damascus, 
etc. Assume 200 ccts with an averace length of 650 km 
1) Average circuit costs, same as co-ax (above)
 
Projected 1980 cost 
 S 1.051'
 
2) Terminal costs, 
same as co-ax (above)
 
Projected 1930 cost 
 S 0.6, t1. 

1Total out-of-pocket costs (3.9 + 0.64) S 4.54 

s Total investment (3.9 + 0.64 - 1.05) S 5.60M 

- ITU Report, Table 4.5.7. 
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Fiqure 6-6 (continued) Figure 6-6 (continued) 

:.- Y COMPAR SON . . . . . . . . .. 
Coaxial Cable Radio Relay
 

. Tota! out-of-oocket cost S 5.34 M S 4.54 M 

e Total inves tmen7- .39 1 5.60 '.1 

-,-:iA A aba Hacl Radio Relav Route
 

Assume 5 new stations at S . S 135.751 
E2uiDino 3 existina stations at S .15Iew terminal s tation at Sue: .3 , 

cc P-lOn bCO, 4flo eCulD at 2ct. stn 

N = 

= 
-

.45M 

.3 "1 
1 N, 

-T-L 3 2.6 

ro-ec:ed 19 cost S 4.l9N 

-. 100, crowt cts . averag lenn km'ssume 700 

700 verage Ienqth) -150 (new route) = 450 km 
' ,. - x - ., ZeCr , x 100 ccts = S 0 

anfated cost, 6i 0.233N 

Pro ec ted 1930 coDst 0.616N 

2/ 10 cts ,, 10>-ervina .x :eri,,als !orne at each end) S 0.20 !-

In-ia7ted cost, 61 0.12 N 

roectec 19 cost9:2..!" S 0.32 IM 

* Total out-of-Oocket costs 1 .19 - 0.32) 3 2.31 N 

Stal in';est;rent' .19 0.32 0.616) 3 5.12 
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FIGURE 6-7 

COST DATA--j0RDA--SRAEL 'SAD1 ARABIA 

Sit Junction ,..eh Jerusalem Radio Relay Route 

. S,.eilih 

-qUioret 

Assume direc- ho - jerusalem 

it ad'acent sva-.cns at 50.10.1 S 01..3 
nfl.te,d 51 0t,0.18.111 

Projected 149 CS7 S 0.48M 

Assure NO c= ith an average length of 500 km 

1) 500 (average lench) -60 (ne' o =n10 kr
 
- Y ",.5 Der c xl100 ts
'( c S 1.: ,1

:nflate.; cost. 0, 0. 920.1 

Proe &- ios-, S 2.,'-20 

2) 20U cots x 00 -erminal < 2 terminals (one at each end) S 0.80-1 
:nfl e o cost, 61 0.49 .1 

rUjected ,':c Cos:S 1.2 9, 
a Total out-of-pocket costs (0.-8 - 1.29) S 1 . 

a 7 :Nves:net AM - 1.29 - 242)n> S 4.1911 

-A-vaca-Hayl Radio Relay., R.oute 

"au.,-. at 3d4 ze.,nt stations at 32...1 S 0.230,GM',
inflatei zosn i70l ' 

p sc 1.st S 0. 4 

Assume 75 =s with an average lengtn of 1200 in: 

1) H K-ONnew route) = 11 0 km

30 x -S1.5 per cct K x 75 ccts 
 S J.733.' 

inflated cost. 61 0.447' 
Projec ted 1950 cost 1.1 :' 

2 75 cc- s x S1900 terminal x 2 terminals (ce at each end) S 0.150>' 

infla ed cos:. Q 0.09'!", 
Prjcted 19 cost S 0.242". 

STotal ,ut-of-pocket cost (0.48 , 0.242) 0
 
a Total invest:ent (0.18 - 0.212 + 1.18) S 1.90 1'' 
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FIGURE 6-8
 

COST DATA-- ISRAEL-LEBANON/SYR iA 

,.ra-.unc-LOl on ,,man-%aiaa Radio Relay Route 

ASSdme one new intermediate station 
uipr,en t at adjacent stations at SO.15N 

Convert Junction szation to main station 
otal 
nflacion cost, 61 

2,-ri ected 10 s 

S 0.35M 
0.30M 
0.25M 

S 0.9 M 
.5511 

S 1.45 

ASumIeH- rcu,its on this route were 
via AM-an no additional cost 
Jzai [nvest'ment ou:-of-pocket cos 

previous lY routed 

1., 

; U C_i ID_3n Am a-i',. e Lrut) Radio Rela, Route 

:-_ ore e' :" ediate s at ion 
Equioment at adJacent stations at SO.15 1 

S . 5Ill 
0.30P. 

ota 
fnIation 

-,4ec-.e7 

cost. o" 
c iC; cos 

S 0.655 
0.401 

S 1.0C11J 

-,sue 

.aa 

circui-s 

. n or Le 

on this 

ano 

route 

o ad 

were 

t ,dOi 

'Previously routed 

l cost. 

!oai!nvest2-ent out-of-pccket cost ,05, 
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FIGURE 6-9 

COST DATA--SAUDi ARABIA-SYRIA 

KUj,,ai1/at-Suweida Radio Relay Route 

Assume fo'r; 
Equipment,-, 
Dropoin.2 !nd 

Ui. 

ne,., interediates at 20.352 
adjacent stations at S0.15M 
biockinc er uip. at Suweida 

S 1.4 
.3 
.1 

S 1.8 

I 
, 
, 

>,1 

Inflation 

7rojected 

Cost, 

193.0 

_-

Cost 

1.1 . 

S 2.9 21 

1) 

.SSUTE1O0 cc-

200-150 k 
105. .. S 

-Irowth, averaae lencth 

(new route) 1050 k:l 
;ercct km x 100 C, t 

1200 km 

S 0.o, 

r. ec ed 

00 cs s . Ot terDsna11 x 2 terminals (one 

-ccet cost 2 .9 + 0.2)
Tota! ines<t ' ent (29 - 2 .2 1. 43)._,*5 

I ....... r.. ....2- 1J. I . 

at each end) 

S 1.43,' 

5 0.02 , 

S 3.1 
> 
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SECTICI 7
 

ECO>I!I-,E ID4'AT IOS 

Senerai 

I, 3cover - in Sec ior n, ere are a number o i nterconnectino
 

Iare - r'ically and' economicalv feasible to provide an integrated
 

re 1 in jecti ve. o
i -easter;n niona network as covered t-he stuo' o Certain 

a-e-e1 -onsizeredriea as ry links to provide maximum i rterconnecca5,i',t and other links are considered as secondary or bac'k-up links that will 

:,c.,ioe altena-e routinos and more direct interconnections. Tnus it.is poc3e too- orioricie :ne proposed construczion on the basis o what should be 

doone -irs: . to obtain maximum benefi ts Per dollar expenditure, and what construc3.,,onis desirable but can be deferred until adequate funding is available. 

3 
 Tpe orooosed construction falls into five priority groupings as
 
described below. A.connectability chart is also shown for each priority to 

indicate those coun-ries that can be interconnected directly and those that are 
inte,,'onnected via an intermediate country. The charts also indicate whether 

back.-us or alternate routes are available and as successive priorities are 
'Oiemented, the availability of al ternate routes increases until1 4ir.: -itvh the 

completion of priority 4, complete back-up is available for all routed. 

As oroposed, the indicated priorities should be implemented 

consecutively, i.e., priority 2 construction is dependent on priority I 
and should be implemented either at the same time as priority 1 or subsequent 

to priority 1 completion. 
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7.1.2 Actual Cost of Priorityi Construction
 

The previous section tabulated costs for the different communication
1lans based on 1975 prices, extrapolated to 
1980 cost at an annual inflation
 
raza of 10-; compounded annually. In actuality, cost may be further escalated by
 
several factors. 
 in order to determine a more accurate cost estimate, field sur
ves are required. Until such time as surveys could be completed, the estimate
 

. actual imolementation costs can, by experienced engineering judgement, be ad
justed by an overall increase due to three factors. Two of these, namely a dif
1icltv factor and a risk factor, each add an estimated 5?; to the hardware cost.
-i;;cost estimates contained in this study are based on 
information found in the
 

I_,-ument
entitled Telecommunication Network, Middle East and Mediterranean Area
 
'see Appendix -). Chapter 4 of this reference, entitled Cost Factors, addresses
 

t.is matter in paragraph ".!,
 

"The cost figures developed ... reoresent averages for Medizer
ranean and Middle East nations. Therefore, in all individual cases,

local factors such as climatic conditions, terrain tooograhy, trans
:ort costs, installation crew allowances, local wages, agents' fees.
 
ri fSKactors and the current supoly and demand sit-uation have to be
 
considered. Prices are also higher in countries where travel. shic
oina and internal transoortation costs are high." 

third factor concerns overall oroaram manaement. This factor is estimated 

e eeaual to 25' of the adjusted hardware cost. 

7.1.2.. Di ffiul tv Factor 

This factor is 'ased on :ne increased costs whicn bidders can be exoec3eu
to Program into their Proposals in order to meet those unusual costs which can
 
: excected because of what is known about the region. Although certain cor:ions
 

~he region
3" are hihly develcoed, several 
of those areas of oriority construction
 
-re undeveloced. Diiiculties in obtaining materials 
for construction from local
 
.:ar::eas required hauling tn from lcng distance or 
possibly importation of mate
rials. 
 National boundaries in the region must be crossed with construction ma
teril which rekuires satisfaction of formalities. Local heavy equipment rental
 

and or s.. lled help may be difficult to obtain. Consumables required -or cerson
:*el and operations support may be lacking, and an evironment which orovides minI-'i
subsistence needs requires higher than usual excenditures for either the im
irotation of soecial material and consumables and the payment of an incentive or
 
.icompletion bonus in order to 
Procure and retain skilled personnel.
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7.!.2. R k Fa_-c tor 

-,is factor is based on the increased costs because of fear about what 

l abo.ut are4S , <Ilown the recion. thinas which not identifiable per se, but which 

' ..... , :,-,r, of Potential oroblems among wnich a certain number can be expec

:r. cc exerienced. and .here:ore riore urobalv rel iable bidder will 

:%j,-s,, ]revious work, oacram oriceseis cv a best estimate method to allow 

-'lOWs. ese unknown- condiions are com-ounded by the wel 1 know re

'-eCorfO :cIitical instability. :,eliable bidders tend to construct their 
.I .: s !,ch awa, as to offset the risk of 1osino the work half way throuon the 

3 	 as t.he c7ros ec-. c" several years ir arbi tration and litigation in an 

olectIrI: c ~e d 	coriv ao n 

) 2veral 1, ,-ocramr >,!aname nt: 

Ia ue! 

ecadmd:'istrain oftal program can be expected to have 
rea~e, -'-,s-uua l aoini strati,,e coSts d'e :- -he vastness 07 area and the mul 

'cr's:r 	 7 ~ Ionwh4ich be eFfected administratreP coria -ust becwe 

>ora a:ins 3 tre Lcast e ihrvav
wnc nav - ne odceso 

-- i.:S af-n,:;-v or, , sore cases hostility. Goner relevant prograim manar ement 

.;:.d a-i ons are ciscl s.e "arar n7 .3.2 ,el o,,. 

3 .1.] Priority 1 Construc-ion 

Priority one construction consists of three links as discussed in
 

Section 5 and hown inn7-Fiaure 


a "s1aiiiya - -;er Sheba coaxial cable or radio relay 

b Jerusae m - Salt .Jct. radio rela,y 

c ,.qaba - Haql radio relay 

These trhree links wili provide complete terrestrial connectivity of all of the 

countries included in the study. The Tsmailiva-Ber Sheba link across the 

Sinai (either 	coaxial cable or radio relay) will interconnect Eqypt. and 'Sraei 

and .1ih the addition of (b), Jerusalem-Salt Jct., Egypt and Israel can be inter

connected with 	all regional partners except Saudi Arabia. Construction of (c), 

Aqaba-Haql, will close this missing link. Prior to the construction of (c), 

however, plans 	current at, that time should be reviewed as there is a possioility 

that a connection from Jordan to Saudi Arabia via Ma'an and Halat Ammar may be 

planned as it 	 is currently proposed by another study (see paragraph 6.2.2). The 

Ma'an-Halat Ammar route will also provide connectability between Saudi Arabia 

and the other 	regional partners.
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7.1.4 Priority 2 Construction
 

As shown on 
Figure 7-2, with the completion of priority one construction,
 
many of the interconnection routes to Syria and Lebanon must transit Jordan.
 
Priority 2 construction (Figure 7-3) provides a direct 
route from Israel to
 
Lebanon and provides an alternate route for circuits to Jordan and Syria. Proposed
 
Priority 2 construction is radio relay from Haifa to a junction station on 
the
 
existing radio route between Amman and Beirut arid 
will result in increased con
nectability as 
shown in Figure 7-4.
 

7.i.5 Priority 3 Construction
 

The extension of the priority 2 link to Damascus will 
provide further
 
direct interconnections and additional 
alternate routing possibilities as shown
 
in Figure 7-5. This radio relay construction from the Junction on 
the Amman-

Beirut route to Damascus is proposed as priority 3. It will be noted in priority
 
2 and 3 cost development, that no circuit costs 
are included as it is assumed
 
that rio additional circuits will be provided, i.e. the existing circuits in
 
p riority Iwill be rerouted to these new links. In actuality, it may be that
I priority routes will
these be considered at 
a time when growth capacity is
 
required and can be utilized as growth routes.
 

7.1.6" Priorit,, I Construction 

3W'ith
the exception of those circuits routed via the submarine cable
 
from Alexandria to Beirut, all circuits from Egypt to Jordan, Syria, Lebanon and
 
Saudi Arabia must transit Israel as no high-capacity alternate route is available.
 
Priority 2 recommends construction of a second route across the Sinai from Suez
 
to the northern end of the Gulf of Aqaba (Figure 7-6). 
 it is envisioned that
 
this route would interconnect with existing routes at Elat (Israel), Aqaba 
(Jordan) and Haql 
(Saudi Arabia). thereby providing a direct linkage to Jordan
 
and Saudi Arabia and an 
alternate route to Israel. Such construction could very 
well be considered as growth construction at a later date when additional facili
ties are required from Egypt to the other regional partners. Conectability after 
the addition of this 
route is shown on Figure 7-7.
 

On the other hand, regional preferences for direct circuits from Egypt 
to Jordan arid Saudi Arabia may require the implementation of this microwave radio 
relay route as an 
earlier priority. The inherent channel drop/insert capability
 
along the route is also an attraction characteristic of the development of the 
Sinai subregion. 7-4 



77.7 ori-v Construction 

.:.i be noted from Ficure 7-7, Saudi Arabia has direct connections3-- ,- c:,,cet,.,on o prioriv - conszruction) to ail oartners except Lebanon and 
,.---. -,'eritv S construction. aicn should be considered in connection with 

C Ur , will a direct connection Syria and direct.e! ,=: uSremens prcrve to a more 
__....::-= Lecanon via Damascus. -e pro Dosed Priority ;5construction is a 

-a . rue from Cuarai,,a. on the ,ntra-Kinqdom microwave route to Suweida, 

aor. on the ax~ iiqi Amman-Damascus radio relay route (Fioure 7-82. 

- -:: ruc-ion will also crovide a more direct route from Fiyadh and Damman, 

.. : ia. to Amman. 'crdan. 
-e - resulting - -nnec-abi a--er Cior five" C all ori

3-ncn n -ioure 7-3 aia :ne total conszructicn crooosed in :his studv 

-nrounv -.ni is s Mmarzed in iure 7- 1.3,,ihiis construction. ,he -:a -iort b.e-. F--zr oroies orcoosed ll 
. -i c a. ot.:3 inve _ent in the croer of S2 I.A$.733;1, . -d crcer :ia-ni -uce ., cost: aI tnese 9 0 costs ;w .h 

z :r; cy re s n Fiure These ze order of -uiaqni,- oie3:-: . as s:-c' cons- its crecudeg a'n ic-ceti examination or the orososed 

-. _.n Te e aoi nsnio Eeeen 'saem C--aci-v nd Sisem Cost 

3 The costs Cevelocec in this stud' were based on circuit. reouirements as 

in Sn j-:n data is 

.......... remeros do not have one same dearee of val idi ty 

Se:rcaso,- mace from good cast-tre_nd da;a. Therefore, a sensitivi,;v 
.. .... i accearec aesiraoie, based on varia-'ons in circuit renuiremne :. 

> er asec a 0- recuction in circuit requiremenr s and 

aceod Sec-ion :. si for circuit project.ions not avail

,,re "e-caicuateci on on 

S"0 ncrease, or z doubIina, of tne circuit recuirements. The results oc the 
.ensiivitv check are shown in Figure 7-12 for the out-of-pocket (additional3:vestment; ccsos and in Figure 7-13 for the total investment. As can be seen 

-icurefrom 7-12, a larce swina in circuit requirements (from 1/2 to twice the

3-ircu: intne study) has only a minimal effect onreouiremen-S used the total 

,u-f-pocket costs (-t. to +22 . The effect of the total investment (Figure 
7-' is somewnatr area-er 1 o 0 for a 5f:'e reduct7ion or a 100- increase 'n 

r:'u4 require,, ents Thus, the sensitivity chk inaicates that the accuracy of 
:-e circuit forecast does not nave a major effect on the additional investment 

recuired to implement The study findings. 
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.. .•,ufinzenance and Ooeratina Costs 

Eased on tne cost data summarized inAppendix 1,annuat costs for
 
:an:enlance and oceratinc the facilities proposed in this study will average
 

- f te investmen- for coaxial cable and 12' of the investment for, radio 
e-eav. -Iese oercenn:.ges have been purposely doubled .rom- more usual values, the 

ona e teing that :he new routes would likely be initially staffed by exDa3triates ,.re .we aliegiance to none of the area countries and who nay be thus
 
trovided b.'the contracting agency. These people could also train indigenous
3ersonne thus oroviding more national skill at a time when regional Dacification 
arc 4n:ernat:ional Priorities will heavily load existing skilled manpower reserves 
rinte area 's teveIopment. Thus, the annual maintenance and operating costs for 

cns-truczion run 1980tre 1riO4'it, .iil about Si.2, based on est-imated inves.
7e:. -s ZnOwn in Figure 7 _, :ne totai maintenance and coeratina costs for 

- ? rcries is es:imar-ed at '12.6M annually. 

3,.L tarat].rn... 3 '''" .Sumo ti ons and 
_sec i - -_*n IV . - . .. • m d~~~~~ia . . r e c i o na l i n = ,' - r t o .u ; 

- ',ai: . 
,,..- r-7_e.maona te coTeleccnsui- . in ,'asninaton C. ar. 

'-.- n ,,rs. teieone cont.acts ad discussionr,,',-n oen 

:c,-.eaea-Z e D-,st L nI 4;' L
a :e1e ccmo; t he11count 2S 1,7 , 

'rocose,.d was."aucn :ntact- , c c 'ace. ,cons 1ruction based on1mao inves-

I 

i -.i,,-- '. ,nc. rne ast taos avail ,.e. Ci ne-train~ toocraonica i,,aos _-e 
.,. -lees: ere no: avaiiable. HJrhermcre assumo-'.ons ned i-e 'tade '. 

:aruac, .~ es:a - e.<i r~i a r utes. _ower i n- and S:)ace a,,ai'a ' i 
r, ,e.,: .ao . uncsion coints. ne details_ recuirea in order to re-in_ tese a

;';;ot ,,uiOL, d therefore recresent one asnec o-: 'urrher investica(tion' nd 

-ic -e ,'or ,,',"iar i renion stud, a_ Zit-he o th e o 7 "noeoe 

ca:, , ut 7:-cai and :ecnno ooical chance. The estai isnment oF i ndeoede,
2es.nas a owed Some di f- ren ciia: ion of ccmmuni ca tion Di anits ciCac on o l,

,--'aa . ,E = '. cc"l - ,
.. .. 
 a and i i. t_s ch s t e s CJ.ca ni caion need was ,enera - ,,re 

a ;erio or rati :echnoioaicai advencement. .I is therefore 7','oica t0. 
.rmnica:ion sucn-ic a ar e ci. L; ecuicmenl: in an environment. The inzer-

Ir
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Problems associated with adding new plant to such mix are often comn

.. unde. 1- is therefore most cost effective to investigate the actual en

vi r,,ment and to evaluate the characteristics of the communication plant in 

--,- reions so that fur-her studies and resulting projects can be based on 

I,--cina 

seci-ic details ,f reality.3"-"e 
,. isSible 4ie1d .nvestioations and Tn-Countr" Tasks 

Tha- ,ork which is recommended in order to comolete the planninq and 

-o -ieoa;e ror imolementation is listed below. 

-e.ermi na ion of r at ional communLi cat ion admini strations ' exist

ng iants, ro!utes and facilities and tlei r .lanned expansi on to 

dtermine i- anv new route coistruction or interconnection has 

teen olanned :wi-mlemented was in 

I 
r tnat not included this stUov. 

..n examp e c s c construction or 2lan miqnht be a sucmarine, 

... ink tre Sea Eg.tOStz2r r, CCA across Red between 

audi -ratia. a is uJnder study ut its status 

-uf-icientl va e .t -his -ime as to oreclude it from this :study. 

S-ucn link c is3,7d 

3:nvestl ... 5. an actual field survey or each coutry ann each 

route. e stin ca acities and facilities. Field s'.Irve./s should 

aso De aoe and orofi es run for olanning and enqi neeri nc an,' 

of the l ,to determine terrain raversed. construc

3 
prooosed t,--

tIon and mai nt-ranc access and actual site location. it is re

commended that this work be done in cooperation witn the Tele
onone Admi iistra-ien involved in the various countries to hel;) 

--Iecster" cooeration and understanding be 7. een the involved coun
tcries. 

Determination of the amount of new P!ant, if any. which would be 

required to imolement the planned intra-regional circuit quanti

ties, focusina on Feasibility/ and costs. Recommend alternat-es if 

necessary. 

PreDaration of a revised system concept based on a review of re

gional priority communication needs (referenced to such investi

gation as applicable and item a) above) showing the alternate net

work configuration as required to provide for actual conditions at
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the 	time of implementation. 

c) 	Development of estimated program costs, including equipment and all
 
action necessary to implement the program.
 

d) 	Provision of estimates of the economic benefit of each major al

ternative program approach. Study the projected economic growth in
 
the various sectors which will require increased telecommunications
 

services. isolate those economic activities which will result in
 

increased regional telecommunications needs and calculate these
 

increases. Estimate to what degree these economic sectors might
 

be accelarated in their growth in the presence of adequate region

al telecommunications services.
 

ell Recommendation and preparation of a detailed implementaion and
 

construction program.
 

f) 	Assistance in the formation of a Regional Planning Council to in

3lude representations of the host country governments and other
 

appropriate agencies. (See also Paragraph 7.3.3).
 

171.2.3
Proaram St' ies and implementation Plans
 

Studies to be made would focus on the feasibilit of establishing a
 

.iew communication network based on political, social, fiscal, toorauhical and
 
:-cnnical factors and the interrelationships therof. The details gathered from
 

"ostigations. such as
I. noted above, would provide a reliable source for final
 

planning inputs. Examples of such studies are listed as follows:
 

a) 	The review or the development of the communications fundamental
 

olan for each county in the region taking into consideration nat
ional communication needs based on political. social and economic
 

factors and traffic, both actual and latent traffic, including pro

jections. This might conclude with a tabular comparison of the
 

plans and a list of recommendations which would lead toward the
 

harmonious satisfaction of the intent of all administrations on a
 

regional level.
 

b) 	Development of Telecommunication tariffs and an organization for
 

administration of same.
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Development of individual communications implementation plans some 

nfwhichil may be Darticularlv troublesome. for examole. 

nterfaCina various transmission methods and standards 

ii' Switc~hi nQ net.ork plan to complement the transmission 

routing Plan. 

ii nterfacina various manufacturers' equipment and various 

ecual relt eilerations (analog, digital, MSI, LSI). 

iv 7xamination of alternative methods to meet specific re

,uirements. 

i 

V v Plannina and scheduling considerations in order to obtain 

inter!ationa coordination for oroposed projects. 

. Planjnc for network control and maintenance. 

vii ,visier. of adeuate building space to house equipment 

an .:ermina rersonnel. 
. ,..nda-Fsor de'veloi inai ,rtnar ,l and emer-gn,en%("v 

er gerereti.zn co3,abil 1tv, water and sanitarY facilities 

r' -,-net ,'elate4 needs.3resaraion of oeci icatlons and d 'OCu'1erntS for ne,,i f i i ies 

and Dlart 'i1 sufficienit detail so that comoetetivye bids can be 

sclici-e. -his could include. 

Contract ;erms arid conditi ons. orocedures for -resent

ation, instructions for submission, schedules, larls 

and Procedures for- acceptance tests, del ivery schedule. 

penal-ies , etc. 

ii reneral environmental requirement's and specifications of 

materials, comoonents, procedure, and finishing. 

iii) Site plans, civil and communication. 

iv) Technical fooJectives and system performances., functional 

and schematic diagrams, technical characteristics and 

3' specifications of all systems and subsystems. 

esting, test plans, procedures, etc. 

vi) Considerations regarding availability of qualified main

tenance, operations and engineering personnel ana opera

tioqs procedures, etc. 

vii) training, instruction manuals, specification and stpares. 
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e) Program Implementation tasks in the areas discussed above. This 

includes: 

i Overall Program Plannina 
i Program >lanagement 

onstruction Program Coordination 

;'.Crmmercial 'lanagement 

v -.istem Engineerino 

vi Serlvice Cut-Over Proqram 

vii Coeration and Maintenance Program 

vii i Training Program 

Te ...receeding anal isis has snown tnat there are a numoer oF :otentI-, 

teiecommunicat.icns ro-ects vwnicn can be developed ';or t-he imsrovement of regionai 
U 1, 0 FSIcnsfn the id-ast. owever, .xcer - ence has shown -hat ,rea

cr'. :x. -_-ne - e Zianning. design irnolementacion, coorcination, 7.ndI-.'f.. 2 .n,. c ,* r r e!Isure .,e end-. ,a: objec'ive 
.. t.eelecomrunaions Facli:ie,- to obtain the desired 

- -. v , Thi- :ecion ad resses - issue. 

.ee",mmunicatins:!.-,- Ieclena 3rograms have been "-onduc'ed in 

I . as par- o- the 1 Centr 7re ,,
overa eI vtOraniZation.
 
.as cc,em ceevooed interconnec- maor cities in ran, 

. oarista .l overall tf.e _.. " 2d"e 3ad 1:eo CoSouthbeastZ 1 7.T,/r Or,ev!-,r veia -'.ia_. nireir. 

- "svs'em was aeveiooed to interconnec ! , cieS ill this reior. 

z- u.he ncerr-4meric.n Telecommunications ,'e..a ,l. made u., 
irdviidual sections, owned and controil ed --yo, adminis ~ra i is 
Cr ountlri'es oF Latn merica designed to ocerate as ain 

: t: t o,'oCrams beenfLe in some asteec ,, - above nas successul 

.S,',SjcceS ui in otner aszec t s . 1 S not ap rooriate to resen- a ct- :.a 
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-- 

- ,: rctlems ,hich .were acei. and to include crovisions for the Success

-7 - S; U c zrobIemes *rnrne "id.1-Eas. orocram. 

. e 2iTO - a-raSr*TO :rograms were sin ar in size and scope: and al houqn .. 

.. ranm as regional of3 "Dr-c, r was man. t ,mes large, the ti-ui/ oortion the 

-,2 -" same order - macnirude as CENTO and SET U0S , a re 

. cacle -: -ze case a: !Ia'd. . z- r',:arv ourcose ,f al 1 lt ee or"On 3his 

, *-: _"- - : srcve - , 37II 

, - sace ,ne sinc]e cst important asoec of the - a 

- roa r a t:t)nrron, COm!Drehenisive 0lan. I 

Iec"Ct 0: asari'ocram. ela
I .'r C : a r .C St es-Ma t 'r eve!'- s-eD. 

" 3ar' a . tne ,'ac' i , se -,17 'h,- ,nterConneczion :je

- r.-- anc "sma v'a 's :eoendent on :n e. ,e ot a oc -rr 4r

. Cr...n. a i e use's -el A,,,tv anc -a r-c ontor ne.. e .oe,cne ; in 

-eee s e',-,, ,easan : e eie tha. -nis an aea ccn1D snec. Ho1 

:Z u--: e -a,:en rc alan an e=ic~en: -ernca aporoacn .al, -et)
" "n .zv: " _T110" I er 

t zcc-:n na,-:e - .... -, a :r e-c, o c a7 3 T ons a:,:ncr'a ea 

-*: ?.sea: ".....c~~a~ '-0."::a -n'" 7aervl='ecr:= a 
. . .. .... . ....c: an.: ar !'easonaeb - ""' , ] s: - m 

" - : -an act.a= v ise -e as rternand -,erev e- t e v e 

-- : -,".-.'= - -nais is only slm:;- m e ,,ny .. anmone 	 e.amDE an, o~ne be 

.... 	 ..n n c naeeen: 

e es o 	 oroo-ems to-. be an-c':a-ec In ne 'm penena:i;n n, 
"a-r-mcea,'v.e i'm 1e "n tne two or cecnc sucs o .. -. 2.>.Ons 2 and 

- ee :reress "rom fie~d surveys and economic analyses durina the early s-aqe , 

- z. cn and ins-a continu nc -hrtuh to s/ tem cu - -ove"r :.7 aran., 


. re "aci c se'vice! V,
i-ies into ua - rhe n aer st7aaes. c:.a since 

ea.' - inc,.i seGments o the s ys-em..:nese pnases will o-ierL .o oIn, Ual 

, s1 os-!em , . ,.I i l each be in d er-enr, s a(es 

-. nmena -z nv ar-I cu ar time . n ten- deveopment ,'Oce4ss, c o our' e, 
, - ynvo'ved comoanc ex. 

nhe ort telecommun icaions :ommuni v had dev eoped a s ;ni a-.ed 
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process for coordinating the evolutionary development of system complexes such
 
as this.- An element of this process-is the International Telecommunications Un
nion (ITU), which coordinates the preparation of standards and procedures, and
 

acts as focal point and forum for the telecommunications authorities of its mem
ber countries. Coordination with ITU plans is necessary; however, a separate
 
orqanization will 
be reauired to assure the flexibility and responsiveness requir
ed in this program.
 

We recommend 
that the U.S. initiate formal steps to develop the required]
 

organization at the earliest possible time. It is our understanding that a Mid-


East Regional Projects Office has already been formed. A second immediate step
 

should be the selection of.a government/consultant team to support the regional
 

telecommunications project and to provide the planning and coordinating activi

ties indicated in this report. immediately following these steps, a third lo

gical step will be the formation of a Regional Telecommunications Planning Coun

cil, probably chaired by a U.S. representative, and including representatives of 
the host country telecommunications authorities. By this means, we foresee the 

effective beginning of the implementation process, with excellent chances for 

meeting the objectives of the program in a timely and efficient manner. 

7-12
 



Route 

Out-of-Pocket 

a 

5.34M 

2 

4.54M 

b 

f1.77M 

c 

0.72M 

oaToa Inveszment 6.39M 5.60M 4.19M 1.90M. 
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ic 

rwaren 
,,s m n ,,n-~c .3..N 
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FIGURE 7-1
PROPOSED PRIORITY I
 
CONSTRUCTION
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FIGURE 7-2
 
PRIORITY NO. 1 CONNECTABILITY
 

Egyt 
EytDIsrael via via 

Israel, 
vi 

I 

vsraelD via 
Jordan 

via 
Jra 

via 

Jordan Jordan Jordan 

via 
Jordan Israel! 

ba0 via via via 

Jordan n Jordan 

Saudi Arabia Iae viran D vi via 
Syria JordanI I r eJod nJordan

via via 
Jordan 

asanJo rdan Jordan Jordan 

Construction: 

a) Ismailiva - Bet Sheba Coaxial Cable or Radio Relay 

b) Jerusalem - Sweileh Radio Relay 
c) Aqaba - Haql Radio Relay 

Code 

D = Direct Routing
I= Alternate Route Available 

Both Direct & Alternate 
Available
 



a- t e 	 de 

Out-of pocietTo 	 .15 1 01,1>- *. I -5 

~~Cost 	 To:] : ar& , .,...... 

LE A N N + 30 due to dif- 1. M . 3T71 

ficul risk~BEIRUT z/I=ILE_ 
 ..
U ._ _v 	 OlRe r al rngr a mT 0 34 11 

>management .,5/ / 

/DAMASCUS 	 TOT71- 2.36M 1 .7V 

TYR" "o'' e) PRIORITY 3 SYRIA 

d .E=. PTY 2 

NABLUS I / 

AMMAN 

X, , ,OU 
 RAIYAT S A U D I 
I 
 JORDAN 	 ARABIA 

SHEBA-4 

PROPOSED PRIORITY 2 & 3 
RADIO RELAY CONSTRUCTION 
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FIGURE 7-4
 

PRIORITY NO. 2 CONNECTABILITY
 

Egypt 

Israel D 

D via 
Israel 

( via 
Israel, 
Jordan 

viavi 
Jordan 

via 
Israel 
ordan 

ebanon 

Israel (D D 

Lebanon Q D via 
Jordan 

via 
Israel,
Jordan 

via 
Jordan via 

Jordan 
k via 

Jordan 

SyrSyria 

3 
viaisrael 

Jordan 

viaLebanon viaJordan 

Construct.ion: 

a).} 

b) Same as priority 1. 
c) 

d) Haifa-Jct. onl Amnman-Saida route 
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FIGURE '7-5
 

PRIORITY NO. 3 CONNECTABILITY
/ / 
 ,//
 
VD 	 via vi
va 


;.g cI srael Israel, Ir e
 
Jordan
 

srae 	 IJordan
 

JordanJordane
 o NJ 

i 	 viavi
Sviia 


Issrelaele, 	 sre
via iv 	 '
a .vi
 

Saudi -Ixaoia Israel, Jordan 	 Jordan ' Jordan, 

,Jordan 

@ 1 0 0 	 Jordan 

.,ons kruction : 
a)
 

b) Same as priority .
 

c)
 
d) Same as priority 2.
 

e) Damascus-Jct. on Amman Saida route
 

Code
 

D 	 Direct Routing
 

Alternate Poute Available
 

Both Direct & Alternate
D 
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Route 

Out-of-Poceee 

Total rnvest.,,en: 
Total ardare 

d., 

51I,1 /k 

, 

$ 

Cost :vestme t 
3Q- oue to dif 

£icu ty, isk) 

6.63M 
63 

TEL AVIV 

*verall Program 
anaaement .25 

166.I1 66 ® 

T L 3 cl MGAZ 

(~)) 

\ I 

,ISRAEL' *-

ISYA' ILYA 

SUEZ - Ltsa </o JRDAN 
I/ 

/
I N.... <0S A ELAT 

EGYPTSIA 

FIGURE 7-6
 
PROPOSED PRIORITY 4
 

CONSTRUCTION 
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FIGURE 7-7
 

PRIORITY NO. 4- CONNECTABILITY
 

3IsraelIsae 

Jordan 0 0 0 0 0D 
(2>(C (> iiaa3)Same )D Jordan0
 

Saudi (7> K;> viavi
 
Jordan Jra0au(D 

Syra ia 0i0
 

b) Same as priority 1. 

d) Same as priority 2.
 

e) Same as priority 2.
 
f) Suez-Elat/Aqaba/Hael route Code
 

D = Direct Routing 

0 = Alternate Route Availabl 

= Both Direct & Alternate 

Available 
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Route 

LEA tN 	 Out-of-Pocket 3. !C 

Total .,ve nt 54e,n-. :,m 

BEIRUT ZAHLE Total Hardware 

I Cost (i nvestment 
30 due to dif-

IF.ficulty , risk) 

S-*pDA / -- DAMASCUS r Proqramr-"-j / 	 veral I 

Tianaaemen t (25.) 
TYR ( d, ,I, 

'UN CIO TOTAL 
 7.'33 

SYRIA 

HAIFA 	 I 

SUWE IDAi'ISRAEL 	 ,,. 
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/'",.K 	 AMMAN . 

EER
 

URIA 

PROPOSED PRIORITY 5 
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FIGURE 7-9
 

PRIORITY NO. 5 CONNECTABILITY
 

Syria,, 
 (;via
 

a))srael
 

0,OLL~roSQyQQia 

Syriaa
 

Jodnb) Sa0 as i. (Dort
I ScU ia vi 0 yD 

c) D
S asrael enm 
 00Lnrort~ ascn2.0ID d 

I Construction: 

5b) Same as priorizty 1. 

d) Same as priority 2.
 
e) Same as priority 3.
 

f) Same as priority.4.
 
Code
g) Ouaraiyait - Suweida route. 

D Direct Routing
Q]
=,Alternate Route Available
 

=,Both Direct & Alternate
 
Available
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FIGURE 7-12
 

OUT OF POCKET COSTS
 
SENSITIVITY CHECK 

SUMMARY OF COSTS PRIORITY 1-5
 

Circuit Estimate 

Priority Route 50-, reduction Study Est. 100' incr. 

, a) Ismailiya-Ber Sheba 

1) Coaxial cable or 5.0 M 5.3 N 6.0 ,I 
2) Radio relay 4.2 M 4.5 M 5.2 N 

bJ/ Jerusalem-Amman .1 1.2 I 3.1 M 
radio relay route 

c, Aqaba-Haql .6 2 M 0.72M 1 .0 .1 
radio relay route 

Sub-total for Priority 1 S5.9-6.7%1. S7.0-7. SlO.i-lO.91,M

d) Hai fa -ic t. on wrman 1.45N 1 5,1. 1.451". 
3eirut radio relay route 

e) 	 DaJrascus-Jct. on ,1mman 1. ,5M 1. 05X 1. OSIl 
Eeirut, radio relay route 

-) Suez-Elat Aqaba Haql ,i.a4 , .5 . -. . 
radio relay route 

) Ourai vat-SuW,,eida 
' radio relay roumte 3.1 , L . ,.5>,
 

TOTL 9t3O COSTS S16.3 ,1 S17.5 ' I S21.3 '.1
 

NOTE: 	 These costs do not include any added cost for difficultV, risk or 
overall program management factors. 
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FIGURE 7-13
 

TOTAL INVESTMENT 

SENSTI'.ITY CHECK 

'y F COSTS"t ... 4 PRIORITY 1 to 5 

Circuit Estima te 

Rou ie 	 50 reduction Stud/ st. 100 inricr. 

a) 	 Ismailiya-Ser Sheba 
.l' coaxial cable or 5.5 1 6.4 3. ,>1 

2. radio relav 	 a.7 1 5.6 . 7.3 >1 

D 	 Je ru s a Iem-,-;ma n 
.radio relav route 	 2.3 1.2M 7, 9 

-c:4b a -Hac 
radio rela,,' *'o e 	 ,.2 1.9 ". 3 >

IUD-tO:.1i For Priorit,i " -. 

' 

7 H..... 

d 	 Ha fa- c t. or ffman-ISlr'ut racio rela, rou:e 	 1 A5H 5 

a -as ,s- ,' . 011 i ma n
 

Seirut radio relay route 1.1 .9.
 

-) 	 Suez-Elat aba Ha.l 
radio relay route .7 %11 5.1 M1 6.1 '1 

O~ uraiyat-Suvweida 

radio relay route 	 3.3 1 -*. 6. 1>1 

,T,,L 19o0 2027 :Sq. 6 H. 24.2 H 2 .3... . 
- -19 --

These cos-3 do not include an, ad,.d cost for di ffic:l ty', risk or 
overall Program management factors. 
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FIGURE 7-14 

ANNUAL MAINTENANCE AND OPERATING COSTS 

(1980 equivalent S's) 

Priori tv 

1 
Route 

a) Ismailiya-Ber Sheba 

1) coaxial cable at 6-
2) radio relay at 12.. 

Annual Costs 

S 385,000 
670,000 

b Jerusal e-Aroman 
radio relay route at 12 500,000 

c) Aqaba-Haql
radio relay 'routeat 12 230,000 

SUb-Total for I 5iorit$1 lM--I 41M 

d) Haifa-Jct. on Amman-Ieirut radio relay route at 12 174,000 

3 e/ Damascus-Jct. on Amman 
.-Beirut radio relay route at 

, Suez-:latAqaba'Haql 
radio relay route at 12 

12 126,000 

612,000 

5 g) Qjraiyat-Suweida 
radio relay route at 12 540,000 

TOTAL S 2.6 1 

7-26
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Radio Channel Arrancement 
2-i 3+1 d+1 _ 

maximum sysem caacity, VC 960 1,920 2,380 340,00
 

System Cos ., 3,100 9,000 10,300 I,300 12.700
 

Cost oer circuit per km, S .e0.70 .0 
 10 2.70
 

3nother way to 
oresen -nese sys-em costs is to consider that the cost
 
of a :voical >1or 2j relay station is approximately S325,000 to $360,000.
 
(,otethat, coszwise, the standard switching section consists of +- + ' S 
relay stations, the cost of the 200 km section at 38,100 to $9,000 er kilmeter 

teing S1,420,000 = S x 324,000 to $1,000,000 = 5 x 360,000.) 

-'Iso considered is a higher caoacity system with TWT equioment providing 
for 1,300 voice circuits or one TV signal per radio channel 
and capable of expan

sicn 'to a 5-. channel arrangement.
 

Radio Channel Arranoement
 
1- 2-]. 3+1 t-i

Ilaximum system caoacitv, VC 1,300 3,600 5,400 7,200 9,000 
System cost, Zkm 3,900 10,200 11.500 1,300 ,CO 
C s: :er circji- oer kin, S 5.0 2.3 2._ .9 1.7 

he initial cost of a radio relay station is divioed among .arious 
comoonent subsys-ems broadly as follows: 

anee
 

Lower Jooer .'veraoe 
LUoeaElectronic equioment, including antennas 

and waveguides . 40. 2.0% 
installed antenna tower 10 15 12.5 
Primary power (generating equipment only) 10 15 12.5 
Suildinas. shelters, containers and civil works 1- 30 22.5 
Installation, t.raining. test eouioment. etc. 2015 .5 

100. 0
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-E2ONAL SATELLTE SYSTEMS 

reoionai utilize seament leased 
-om .nteisa., or itmav have i ts own separately launched and operated sate, ite. 

", elrher case, -he reqion will need -o supoly its own earth staions. 

- g2 satellite system may soace caoaciy 

--s<inc -rom 7n-eisa: 

-he leasino from Intelsat may be by the half-circuit a charge applica
rie to each eartn station terminatina the satellite link",, or bv the whole or 
oar- o- a -ransronder. The cost. for leasing a full transponder is at oresen: 
250 tlies -he uni- tharge for a half-circuic. However, >asina other than tV
 
-he naif-cirtuj- is no: considered in the oresen- analysis.
 

-he 1973 inzeisa:, annual charge Per ha' f-circuit is -6,S-0.3 , is 
.x:eec --O te S,00O in 1980 and S3,000 in 1985 and thereaf-er. This charce is 
aol I Ie t3 ecn earth sta tion te nina tina zhe zateliite link. 

-hnese stzandard" charges are for earth stations ,-ith G,- ratio o
I-~..o -ere the antenna size is 30 meters. Where the eartn s7.a:on is -r 

- " ma ' . si- . s. ,.-,ith a 12 meter antenna and a G/T of 21.7 dB,2K, the half
-1' char- e is by a factor of 2.5 when FD..."' is used and 5 a.-t
- increased 


SC-C. :urner reduction in G/T by 6 dB, to the value 25.7 B.'K, would cause
 

tne oarie -c-or -or tMiFMincrease 10. 12 antenna
to to The meter is
 
ecoima i a imited number of cases, tut the penaltY for droocin the 3..-

O 25.. dS. s -oo treat exceot for an interim solution.
 

ea4ca7e- 4eional1Satellite 

2ecision to commit the reqion to its own satellite would hinge !Jcon 
-he -ol-a circuit reauirement for the Middle Eas- and Meiterranean area. -s 

no,,j estimated tha- the total requi!-ement uo to I90 for .elechone and TV ns
misslon can be handled by 12 standard .6 '.1Hz transponders olus one or two rvi'ner3owere, ransDonders for TV ooerazion. Such a load can be accoimoated on 
sinale soacecraf: backed by or.itna Here t.o. j'o an spare. u l', opera-ive 
-ateli:es are launched into orbit, wztn a -hird satellite in :'eseCrve in ca
of launch failure or comolet-e loss of one of tne orbitina scacecra--. 
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,.,re a e ; -e ] = -,,. = a-md .o be se,,en, years, a cos: o"= 

:. :n :,"s3-e e ard - mi, ion oer launch should acol'". 7e 
- . 
.... s7--a: . -- .:o o'" 

a" . .e . :e. n .,- -E percenr c: ca ial cos. 

- cCe.S - "--":,,' cssa,/.-,c.-n- ] n.is Si i l on , ne 

7,: . .ec sace ment n tre case o iceicaec._ se 

sateli tes na nc insurance, cceratin5 3ael I eirc J1: =ncn rance acnd 
.
s .i s snrc v,, n .5 c Cvs':S 

SsazelKtes " 36 22 iof 

- aunc'ier.s__ 

ns, rarce arc :ance ooe:'a.:lns 

o .: milion 

te -. urc=
- Secmen.; 

. - uras . in 1y :es cneG C-.cos -founc Mi lion, soec~a rC 
.- : aceDuate se,-. te can be or ide j tnrouch an earth s a:on i.- 7h 1 f ,v 

. 12 -a .he coas7oF sucn a station wculc uswar- -,rs;etor nenna. te 

3n. craic rr.l wi h grcwh and the a daon of sim -Ii ... ... 

3 
 r -_ ,
.. . 7 -'f -ne _ . cuic be ac;c as s'= -,,_ -a-cn. w :o 
a1 oVnso ion

M4iili-ns o-: .olars. 

n~nua i 

nnua 
- _____"' S actor 

..on . . S'... Z. ..
wi 2me-mr antenna 0 

anenna and eauiomen: 0. 0.90
3.:--na 

3, 2.6 -10. 620 
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-'qinual Cos- 77m,ors 

factors for microwave, buried coaxial cable
 -annua icable annual cost 


,'.s ,-ec:onal satel ite systems are as follows: 

Cao. Recov. Al.lowance Annual 

sume dactor at for 'ainzenance Cos

"-e 2rs1'nfltn 0oera-ina -ac-or 

e" 5 7 0.

;--1oura canie 

Satellite soace segment 21.9 2'.9
 

. 4eart ostations 

! -.:
 

a e ' :' -- '- n -- ,q e 

S ,u9- .r, - ... .'--..

-css~neri: scatter is a useful -ransmi:.sion means over ii-itu]
y7 ee -an te :,lt
,neCn:ev :ne :;stance to ze cr red is 2 0 to 300 kM. 

, -::.,i enr-n. - recred. 

I-'.- s ze use qua rOle iversityere-ertative larea installation will 


,t-. <'a t'-,,-.--ters and square antennas ::to 2 me.ters n ne se Su" 

"... -a.' --v: t, 50 km Jis-ance. neO -. ".- voice circuits over a 300 to 


cs- t.- te,,inas or ".isizeis aporoximately 52 million.
 

o installation, providing 12 -o 71 voice irre.resenta-ive smaller 

j4 ,er t-,o "istance, may have only iuall d,/ersi- and may2e0 30 ilom.:e,ts 
... s / 50.3 mill ion-eetecs ator o;imatel_e <w :P~$ltoert"ower,e ,,,,.' t., sm m 1j4mteao o M . 3ntSe'rl: 

Cos: o:im, a:ion 

svs temof zrooosca-ter -ransmi asion. theThere are m,,ul tiole hops 

Per unit diszance. - his lowest cost 
3,1here 

.ne lowes- station cost
cos- is leas: for 

are essentially alike. %.me :ne stationis acnieved wnere all repeater stations 

'., to :he oortion tne c"ssmitter is va,-iableof cs thatcosts are distributed 
and one remainina " to oher statiofr

wit transmitter oower,. ro the antenna cos-s, 
of fixed length. this may r'zuce o simoiv 

oss. ,,here there is a sinole ho 

costs..hathina the variable transmitter ccsts with the antenna 
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"'... czc. :er -.-e same an7enna is ised -or Down zransmi-.:'nq and 

-:. : . .. ... :cwer ou ' ":o :e radaaed --- m --he :ransmi--no awnc a. 

=.. ur-a:e] :ne .'- -? . -o icer receiver Dowerr:ne recu'red

3 : :S:an: :o-n:. is Zu- S--ns":'e:o:he nc:h - -he boo.
u 

' ;:. : U M. Ce: . ce Inanne ;n - o.osc: -er , -ne :-,u re e 

C_,.i er -,e !, E C. e VEr -e .an ce Ic c ? nannfl e 
-I n=12 Cc,-:e :.e - -ni renuied' ninimum cwer i,'

1 "

' :rocor.:.na -o n.. . -cr examoie, :he e-ec: o ; a-' rng :e iumer 
e S2. ' ances 7e recu ed njmum DcWe r t.. . scnai 
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COST DATA FOR SENSITIVITY CHECK 

.ai ia e' - a

I,-iaC ~ ccts ccts100 1OO 

e v-es tr' e .. 

Te)'ri"a c"~_. ,M 
S3 .1 

I93 -'-:-.- e.ui 5 <,'1. '- 5. ,.-" ., 

"95 e,. ., e"- ,. 

-.e a 7 

2:a _;:; r ~ 

Terminal costs 

- Investment s ,7otal S 1.4511 M-1,I- 'v e; eua em Sd,:r_, os 
30 e"uivalent 6 incr.2. 

0I0Total out - )f -oc cos"L.t,-- s t. .2 cs.} :s
3 2.0 eQuvai e 'r. 6 i n 31ent in 1.1- I,.,....... ........ ....
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c) Aqaba-Haql Radio Relay Route
 

40 ccts 150 ccts 

Route investment S 3 i.1 S , m 

:'q. cct cost .3/N I.-7N 
Terrlinal costs .08M .3 1 

-ota]i :nvestment .75N S 2.1 IN 
1980 ecuivalent (61" incr.) >IIS 1.2 S 3.4 111 

oao out-cf-pocket cost .38 S .6 IM 
19)0 equivalent "61 incr.) S .C-., S !.0 111 

-.- ct. on-n c ,i -an--SaidaRadio Relay Rou te 

"o ,-,'ce --- cir'cuits previou slv routed. 

DaIascus--..... .roman--Saida ,ado Relay oute
 
0 cnarce --- :s v Ciroui
orevious Youtea. 

- e-_l.,aoa ' Radio Relay Route 

50 ccts 
 200 octs
 

U-:te 1 ! e13 e S 2.6 , 2 6 .113vcC.c _cost., 
 .77', 
Terminal ,costs .. 

* ,.-.i]. 'nvestmenc. S 2.) * 
. S 3.3 ',A 

_I . 

equivalent .7 o. 
,oDti cost S 2 

I 1930 (6'1 incr. - ' S 
:"u:-o,)-ocket N. 3. " 
S19,-S0 (61 'icr. 3 " M 

ecuivalent 3 n :) 

a3 auraiva - ouweida Radio Relay ROLU te 

50 cc(ts 200 ccts 
Route investment S 1.3 N 3 S -1. 
"Iva. ct Cost., ,', 
Termilnal costs . 1.i 

Total investment 

3 
S 2.35M S 4.0 , 

190 e quivalent (61 incr. S 3.3 1 S 6.4 . 
Total out-of-oocket cost S 1.9 N S 2.2 1 

1930 eQuivalent (61 incr. S 3.1 S 3.5 N
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RADIO RELAY PATH DATA 

Radio relay has been shoown to be a valid alternative for meeting the

3or inl reqion. These are:some comm" rnut.s 

41 Egy,- rioria [aiv-,.to'ersnieba, rael 

riori-,, lb eo JordaneJ.sa Sweller 

Priority Ic eeel >ui.an. Jordan to Iaql Saudia Arabia 

D 2, 1t I-ae to a Station on tihesunc:ion existi,.1 
aCo "eia. route ee,;ee m-an tnd Beirut 

7,rio-i-" ::o- to Ela , .rae . -:aoa. Jcrnan and 4acl, 

~''er t.o ;eerm-ne fessi:,i , :t.' s.c,,asa., -inca tne ,,,,,as usead all h~dS : -0 r ' scae.-re n.; d.)as .aa" srotinl< 1!" ior. has, bean ade. dt 

--.-: . wi ,*: rec.uire usi 00,OO 1:2 scale:larnj !C 1 arid .000 mao;, fol c1..,ed 

area survev. 

The Dath oro~les .ic r,esu ted -Froin.ne tooarao11cal exaI n tin 

Ccu rin re7re.nC.T0e' are numbered according to the prioritv 

Srute and by 47e. Eacn atentiat site is named for a nearby set-klement 

o1fifnlenzt go:c cal e. adio oath clearance above the terrainr'aT ear 

ode ,ame iti d-vi,o'd7oro.n T., . i ,. ,"er, te _ e eartn radiu .,  

Ib.the true earth radius) is equal to infinity fl.t rIth) n, . -orn 

- bulge between adjacent sites is assumed to occur for a small percentage 

7 ne. ihese values for ? represent practical boundary limits for these 

.. approxi o. t is noted that due to the contour interval on the

3,a."iable
maps the oath height is only approximate. Where the terrain altitude
 

inot discernable both the worst case (solid line) and probable case (broken
 

"o.-are shown. The required Fresnel zone clearance (for the more conservative
 
rFr'quency of 2GHz) is shown on 
those few profiles where path height may be
 
minimal (worst case).
 

3 
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The routes, sites and profiles may be cross referenced to each other
 

using the table below.
 

Prioiv! Profile Number Site NJame
 

IsmaiIi a 
IA-I 

MIi tMan 

IA-2 
Gedei ra 

1A-3 
El Mahash 

1A IA-4
 
Gebel Libni
 

IA-5
 
.,eDe Jm i a 

1A-
Har Eagcer.
 

1,A-7
 

2e C -u I (1: 

E, JerEl;a1 
MeW i 1eh 

2-1 
Hare Meron
 

2-2
 

Hadar
 

3 Hadar to Damascjs (Tower,
 

3B Hadar ,to Damascs (City)
 

Suez 

4-1 
Ras El-Gifa
 

4-2 
Ras Abu Kanadu
 

4-3
 
Ghari va 

4-4
 

4-5
 

Deneih el Eir 

4-6A To Elat 

4-6B .. . H To Aqaba 

4-6C .. .. . To Haul 



I ' 1Site Nali 

I *-S 

1~ .1 lV 
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