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~ PREFACE

ln reSPOnse to the request ‘of the Government of Yemen Arab Republic,

the Government of Japan has - dec1ded to conduct a Basic Design Study on the

' "PrOJecL_for the Expan51on of Rural Felecemmunlcatlon Network in Yemen Arab

“Repubilc end entrusted the study to the Japan InLernaL10na1 Cooperation
;3Agency (JICA) JICA sént to Yemen Arab Republle a survey team headed by
f_Mr Akira OKURA Senlor 0£f1c1al International Cooperation Division,
Communlcatlons Po]zcy Bureau, Ministry of Post & Te}ecomnunleatlene from
:26th Nowember to 27th December, 1988, '

lhe team exchanged views with the 0ff1c1als concerned of the Government
- of Yemen Arab Republlc and conducted a field survey in the five Governorates
"of Sana a, Dhamar, Ibb Taizz and Hudaydah. After“the team returned to
Japan, further studles were made. Then, a mission was sent to the Yemen
Arab Republlc in order to discuss the draft report and the present report
:has been prepared.

T hope that this’ reporL will serve for the developmenL of the Project
and_centr;bute_to the promotion of friendly relations between our two
eountries.'f ' o |

iI'wish-to-exnreSS'ﬁy'Sincere_appreciation to the officials concerned of
‘the Covernmentyof'Yemen Arab Republic.for their close cooperation extended

to?the team.
Aprit, 1_989
Kensuke Yanagiya

" President

Japan International Cooperation Agency
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Landscapé;near_proposed DAYKR AKHRASH Repeater Station
{HUDAYDAH Governorate)

Landscape near proposed BAYT ASH SHAMI Kepeater Station
' " (DHAMAR Governcrate) .






Landscape near proposed J.AYBAN Repeater Station

{SANATA Governorate)

ter Station

HABASHI Repea
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Landscape near proposed J..UMAHAH'ﬁeapeétéf-statioh
(IBB Governorate)

Landscape'near proposed J.AN NAR Repeater Station
{TAIZZ Governorate)

Access Lo J.MANARA Repeter Station
"(DHAMAR Covernorate)
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Coxornorate ceutxo are done by post mali serv1ce, voh1cle 1ransport and on
foot. The villages are mostly localed ]n Lhe mountﬂlnous 1eg10nq (altltudc

of 1, SOO m-3,500 m in case of cenLral mOUHtaLHOUS reglon)

_ COHQldPIlng the Lopoglaphles of Lhe v111ages, Lejecommuni.dtlon demand,
existing nﬁLlon—wldc telecommuntcatlon network, operaLlon and ma1ntenanre
procedures for fac111LIes, the objectlve rural- Lelecommunlcatlon network _
will be OSLdbl]ShLd by a Dlgltal Radio Conccntratlon SysLem (DRCS) as an
optimum system, Thls Lelecommun1caL10n neLwork wlll to offer_ o
natlonﬂlflnternaLlonal dlrect dlalllng cqlls w1th trdnsm1381on qualltles N
based on the CCIIT recommendatlons. Soldr power plant w111 be 1nstalled for

the power supply facilities in view of mglntenance and operathn.u

The telecommunication facilities will be iﬂstailed'iu_the‘fdilbWidg B

burden sharing,

Facilities ~ Japan YR
Land of Site énd_éCCesS ' S 118
DRCS base station equdpment ' _ 5
‘Arrangement of base station | _ R 5:'

switching cquipment
DRCS repeater station equipment 32 .
(including power supply) :

DRCS subscriber station equipment 100 |
(including power supply) :

Repeater station building - Lo | : . 21
Subseriber station Builﬂing i ' | .';'_;.' .IiQQ.i-Z;L
Tower for repeatef.statiﬁﬁ - ' : i _  : _ - T iéz;f;f:'"
Mast for subscfiber station e f”_'f; ..ffi§O

Subscriber line and telephbﬁé'set._ S 7 ' 500




The -burden sharing of Y.A.R listed in the above will be highly
*;abpfeciatéd'iﬁ'showing the perteption by Y.AR for importance of the Project

" and incentive spirit toward the achievement of the Project.

: Sincé,thE'inStallation time of more than 12 months will be required, it
_is’&'practiéal way to divide the installation into two phases. The phasing

" is as follows;.

Phase I ”:Saﬁa'a and Dhamar Governorates

Phase TI -Hudaydah, Ibb and Taizz Governorates
The profitability and benefits of the Project are as follows;

) 1) 'An ecoﬁQmi¢a1'interﬁa1 rate of_return; that is considered a
4 'C0nsumer surplus by the best-alternative method, is supposed to be

3 times of the financial internal rate of return or more.

.2) Tﬁis telecommunication network will cover almost all parts of the
,five.Governorates as its service area. Namely, it is a back-bone
*téleéommunication netwofk for the five Governorates. After
: cOmﬁletion.of-the Project, it is possible to cxpand the number .of
' sﬁbséfibers easiiy with less investment for approximately 5,000 or
more lines (depéndign on the traffic conditions) by new
installation of subscribér statioms at other villages than the 100

villages, or by adding more lines in a particular village.

- 3) Reliable,and gquick information by telecommunication will result in
shifting of industries in the rural areas, agriculture sector in

 pérticu1ar, to. a industry involved in the market economy.

4) Average 51iines_per village can be utilized by about 2,000
.‘inhaﬁitants'(360 families) including some dinhabitants in the
”sﬁrfbunding vi1légés;. Tn addition, there are migrants outside
.Y,A;R”¢h an avérage 0.8 person pef family and it amounts to 1,170
thousénd;throughout thé_éountry against the population of capital
. Sana'a of 470 thoﬁsand.' Sincé the people in the rural areas were
:.impatient Eo'héGeIHOt 6nly national-but.also international

'telephoﬁeicalls, their wishes will be realized by this Project.



The Progcct wlli he achleved by syst&matlcally 1ntegratlng Lhe'
lnstdlled fac111tles by bulden sharlng of’ Lhe both bounLrles Thelefore, 1t
is necessary. to metually synchxonlze the 1mp1ementat10n schedules and

matchlng of technical matters by authorltlos Loncerned w1Lh both countrles

and the persons concerned.

In- conclus10n, it is expected to increase ‘more subscrlber llnes by

utilization of Lhe baqlc telecommunlcatlon network establlshed by thls

Project,
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CHAPTER 1 INTRODUCFION

The”Yemen Arab Republic (hereinafter abbreviated Y.A.R) is basically an
agrlculture country and apptox1mately 73 percent of the working population
is engaged 1n farmlng The total populatlon is about 8.1 million, and 80
percent 1nhab1t the rura] v1]lages. The number of villages having a
'populatlon of 300 01 ‘more is approx1mate1y 7,000, - The average inhabitants
per. vlllage are conelderably small Almost all v1lléges'are situated on'
slopes and tops of ‘steep mountaln area with variety of Lopography (2,000 -
3, OOO m) and hllls (200 - l 500 m) accordlng to the natural environment and
the hletorles of Y.A.R. Such dletrlbutlon of inhabitants and topography as
the above is a pr1n01pa1 feature of Y.A.R. TIn theee condltlone, development
and expan51on of 1nfrastructures such as telecommunicatioa; roads etc. in
the rural areas has been delayed due to higher development costs compared
w1th urban areas. Though the urban telecommunication network has been
deve10ped relatlvely in reeent years, the progress of the development of

telecommunication in the rural areas is far behind the urban areas.

. Therefore, under eueh circumstances, YfA.R gave major importance to
rural telecommunication-network development in the Second National
Development Five-Year Plan (1982- 1986) and requested the Govermment of Japan
to provide a fe381b111ty study for that purpose. In response to the
request, the Government of Japan carried out the study'and formulated a
Feaeibility Study Report in Mareh; 1985, The study was made for about 490
important villages selected from 6 Governorates of Y.A.R out of a total of
11 Governorates as the objective villages., As a result of studies and
technical analysis, a rurai telecommanication_network covering 456 villages

wvas planned,.

During the interveing period, Y.A,R developed and expanded the rural
telecommuaication network under aid from Canada aad_others and achieved
about a total of 500 lines'.capacjtv up to the present, However, since the
network capac1t} does not satlsfy the 1ncrea51ng telephone demand, Y,A.R
prepared a 5,000-1line expansion ‘plan in the Third National Pevelopment Five—
Year Plan (1987-1991).



Y.A.R requested a grant aid from the Government of Japan in June,_1988 L

to establish a part of the rural telecommunleatlon neLwork whlch was planned

in the Feasibility Study for purpose of realizing the expansion plan in the

Third Five-Year Plan.

The Government of Japan, in response Lo Lhe request d601ded to carry '

out a basic design study for the PYOJeCt.- The Japan Internatlonal

Cooperatlon Agency organlzed a BaSIC De51gn Study Team and 1ts team carrled
out field survey in Y.A.R for perlod frOm November 26 1988 to December 27 h
1988. The objectives of the Study are to grasp the background of the
Project substance, to study effectjveness of the Progect and proprlety of
the Grant Aid, and to draw up a basic deSLgn for optlmum contents and scale'

for the Grant Aid cooperatlon. ‘Stuff line up of the study team, Itlnezary
of the field survey,_Names of Yemen1 officials 1nv01ved Mlnutes of
DlSCUSSlDHS and 115t of collected data in Y.A.R are attached ‘as ANNEX 1.
After the field survey, the Study Team prepared a draft Ba51c Deslgn Study
Report and discussion it with P.T.C for period from 13th March to 23rd _
March, 1989, Based on the progress in the above, thlS Report presents the

final vesults for the Basic Desig Study in the follow1ng chapteru.



'CHAPTER 2 BACKGROUND
2;1h intfodooEion'to hhe Country
2401 Gt Vi,

Y A R 15 located 1n Lhe south—easte1n part. of the Arablan Peninsula,
'shaplng an oblong square area extendlng from north to south. It is bordered
by the, Klngdom of Saudi, Arabla to the north, the Peoples s Democratic
.Republlc of Yemen to the south,rand the Red Sea to the west.

- The territory covers an area of approximately 200,000 square
kilometers, with the population of 9,270,000 (including 1,170,000 living
abroad) as of 1986; Iﬁhcohsists of 11 governorates, with Sara'a as its
capltal c1ty. Tho pOpulaEioh.in fhe capihal area accounted for 5.8%Z of the
whole naLlonal populatnon 1n 1975, and 9.87 in 1987. 73% of the working

population is engaged in agriculture.

In terms of topography, the natlon can be divided into four parts from
Lhe Red Sea 81de towards the east. Tlhama Plain, a flat strip about 30-40
.kllometers in w1dth, extends from north to south at an altitude ranging from
0 to.200 meters fac1ng the Red Sea. Lylng between this plain and the
‘central hlghlands is a mountalnous terraced area (200 - 1,400 meters in
altltude) Next to thlS ex1st the central highlands (1,500 - 3,000 meters in

altttude) and 1n the easLern part lies the semi-desert area.

e Ralnfall in the mountalnous area is relatively lentiful, averaging
approx1mate1y 900 mim per year 1n the south-western area. From the ancient,
Y.AR is an agrlcultural country. People Settled and formed villages in
cultlvable mountalnous drea whlchrcould serve as a natural fortress, fleeing

:from expandlng debertlflcatlon and also with a view to protecting themselves
from forelgn attacks._ The populatlon density is high in the highlands and

"~ low 1n Tlhama Plaln and other eastexn semi-desert area., The cultivable
areas are found 1n the mountalnous terraced area and, therefore, agriculture
Lhere 1s of small Scale 1n 51ze.j Populatlon in each v1llage is relatively
'omdll generally 1ess than 500 Sﬁch population distribution and topography

_charaoLorlzeb this natlon.



2-1-2 LEconomy

According to the statistics for 1987, GNP of this country is $570 and
GDP $489, When classified by sector, GDP for thé'aéficﬂltufe, forestfy and
fisheries sector accounts for 28% and the manufacturing sector 11%, This
proves that agriculture is the main industry in this country, GDP increase
rate as of 1986 is 13.4 % and that of the agriculture, fovestry and
{isheries sector, 13.8%, showing steady growth. Increase rate of the
manufacturing sector remainé only 9%. In 1985, an oil deposit was discovered
in the eastern part of Marib area. Oil export is already started but it

accounkts for only_l% of the national GDP.

As mentioned before, Y.A.R is an agricultural country. Major
agricultural products are wheat, maize, millet, beans, grapes, coffee,.
potatoes, tobécco, cotton, etc. Major animal'prdducts are edibié'bifdé, beef
cattles, rams, wool, eggs, hide and skins, etc. Cultivable areas except
those for coffee, have not so much expanded during the past 5 years,'but the

cutput has been steadily increasing.

Main processing industries for primary products were conventionally
those for bread, buiscuits and foed oil. Presently, processing of beans,
tomatoes and potatoes and manufacturing of flour and soft drinks are on the

increase,

Quarrying out of architectural rocks and mining and refinery of plaster
stones are one of cash earning regional industries. They are important '
architectural materials indiSpensabie for the traditional Yemen
architecture, In 1987, production of building stones recorded 24?;000 cubic
meters and plaster stones 44,000 tons. Production of these materials,
however, is declining due to recent mushrooming concrete building

construction.

Of the export amounting to $325,000,000 in total as of 1987,
agricultural products account for 70%, amouﬁting to $235,000,000. ‘On the =
other hands, amount of import for foods and tobacco far excoeds the )
agricultural export. That is, the import mainly covering cereals, meats,
sugar and tobacco, etc. accounts for 347, i.e., $318,000;OOO,'of the total =
import which amounts to$936,000,000, as of 1987. Foreign trade in 1987 was



in the deficit of $1,306,000,000, taking‘into account: the import by the
Government amounting to $5,190,000,000. The current account balance in 1987
alsofreéorded the deficit of $580,000,000. The deficit due to commodity
impoft is less than the Government import amount. For this, the money
traﬁéfer from the people abroad has greatly contributed. The number of
people 11v1ng abroad amounted to 1,170,000 in 1987, who sent $793, 000 000 to
their motherland, Y.A.R. = The natlonal economy thus greatly depends upon the
money remittance from abroad, though a recent stagnation of economy in the
Middlé—East 0il countries has caused a decline in the number of people
abroad and the amount of money to be sent back. The oil export was

$18,200,000 in 1987.
2-1-3 Infrastructure

In the following is outlined the status quo of other infrastructure

than the telecommunications.
(1) Roads

Main highways'cohnecﬁing.ibéal governorate capitals are well paved and
maintained, In the rural areas, however, most of the villages are
scattered far and wide iﬁ hilly and mountainous areas and, therefore,
roads are loﬁg, steep, rugged, and scarcely paved. Most of the
villages, howéver, are accessible by 4-wheel vehicles. The total
distance of_the roads throughout the country is 3,900 kilometers, 2.2

times increase during the past 10 years,
(2) Electricity and Water

Accordlng to. the survey flndlngs in 1981 diffusion rate of power
supply is: 63. 5% “and- water supply 29%, That is, power and vater are
relatively well supplied. In the remote rural areas, each village has
an engine generator to supply power to villagers only at night time.
Besides tﬁe water supply, construction of common-use wells is heing
promotgd._Recentiy, conventional water transportation by water tank,

etc. is becoming to be required only for short distance.
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(3)

(4)

Medical Care

The survey in 1986 shows that the number of medical facilities is
intreasing throughout the country. During the past 9 years, the Rural
Health Unit has increased by 3.8 times reaching 399 in number, and the
Health Centers 4.4.times totaling 289, hospitals 1.5 times amounting to
35, the number of beds 1.8 times totaling 5,986, and drug stores 3.9

times reaching 673.

Average life_expeﬁtancy.in Y.AR is 43.3 years for men, and 40,8 years
for women, with an ovefall average being 42,1 years. The number of
persons who have received medical care (including injection) at the
Rural Health Units amounts to approximately 1,000,000, i.e., 3 times

increase during the past 9 years.
Education -

According to the survey in 1975, those who have reading and writing
ability accounted for 10.6%Z, -and those reading only 5.3%, with the
illiteracy rate heing 82.5% which, however, has now been improved to
74.9%.

2-1-4 National development plan

_{Y.A,R has already aécomplished the First National Development Five-Year

Plan (1977-1981) and the Second National Development Five-Year Plan (1982-

1986), and now is implementing the Third National Development Five-Year

Plan. As for the Five-~Year Plan for the telecommunications sector, the

following improvement and expansion are being planned to meet the recent

rapidly increasing demands, as stated in the materials issued by the PTC:

(1)

Urban Area Telephones

Addition of 49,000 L.U. to the existing 98,000 L.U. for expansion of
the capacity up to 146,000 L.U. in tetal, through construction of new
teléephone exchanges and expansion of existing switching facilities

(expansion is to be made by digital switching systems).



(2) Rural Area Telephones

Expansion of capacity from the existing 500 L.U. to 5,000 L.U;

(expansion is te be made by digital facilities).
(3) Transmission Network

Digitalization and expansion of the existing analogue trunk microwave
transmission routes and expansion of existing regional transmission

routes (digital).
2-7 QOutline of the Telecommunication Service
2-2-1 Organization and operation

The telecommunication service in Y.A.R is provided by PTC, and the MOC
as controller., The PTC was separated in 1982, from MOC, and independent.
The operation and maintenance of telecommunication facilities for the
international service is entrusted to the British C & W. The organization

of PTC is as shown in Tigure 2-1.
2-2-2 Teleconmunication network

At present, the telephone exchange capacity in urban areas is 98,000
lines. For the Third Five-Year Plan the expansion of 49,000 lines is being
implemented and at the end of the Third Five-Year Plan the total capacity
will reach 146,000 lines. The expdnsion for each site is as in Table 2-1,

and the switching configuration as in Figure 2-2.

In the year 1987, the number of subscribers in 34 urban areas are.as
given in Table 2-2, 17 urban areas will total 67,974 lines and in 16 rural
areas 1,929 lines, a total of 69,903. .17 urban areas will be coVered‘by a
"Nationwide Direct Dialling Telecommunication Network”, but 16 rural areas

are not capable of automatic access to other networks.



_ For the pﬂrt of 7, OOO villages in the rural areas (excluding the
abovementloned 17 rural areas), telephone services by means of digital radio
concentratlon system (DRCS) were introduced to connect with the nationwide
telecommunjcatlon network The equipment is Canada manufactured SRT and
French TRT type which have total capac1Ly of 500 lines to cover 73 villages.
This DRCS network conflguraLlon (between base station and repeater station)

is as shown in Basic De81gn 1.

Assuming that 12% of 8,100,000 inhabitants arc populated in 17 urban
areas, 2% in 16 rural areas and 867 in remote villages, the telephone

density as of 1987 is as given in the table below.

Telephone Telephone density

_ Peeuiation subscriber (per 100)
17 ucban arcas 972,000 67,974 7.0
Rural areas 7,128,000 2,429 0.03

Local 16 cities 162,000 - 1,929 1.2

Village _ 6,966,000 500 G.007

As seen in the table above, the difference in telephone density among

the urban areas and the rural areas is particularly high.
2-2-3 Telephone tariff
(1) Call charge (one metering unit is 0.3 Y.R)

Local call  Urban area: 360 sec/metering unit
Rural area: 9 sec/metering unit
Trunk call Urban area: 25 km or less 360 sec/metering unit
' 25 —--50 km 180 sec/metering unit
50 - 100 km 90 sec/metering unit
100 km or more 9 sec/metering unit

Rural area: 9 sec/metering unit

(2} Basic charge Urban area: 30 Y.R.
T Rural area: 2,500 Y.R.



(3) Installation charge Urban area subscription: 2?500 Y.R.; but
additrional drop wire per
1007ﬁ reqﬁires ? Y,R. h
and édditional’telephbne:
pole 675 Y.R./pole.

Government agencies

in urban area : 1,168 Y.R.
Rural area : ndl
(4) Consignment fee for
public telephone : 1,200 YR. per month

7-3 Status of International Cooperation in Telecommunication Field

For the development of telecommunication in the Second and Third Five-
Year Plans, France and Canada has contributéd_mostiy. As for the Third
Five-Year, telephone exchange cxpansion of 49,000 lines, digitalization of
the trunk line and its expansion are extended by.France., After the
completion, the telecommunication service condition will substantially
improve., The rural network expansion of 500 circuit was extended by Canada.
However, as stated in the paragraph 2-2-2, the Celephone density is still

very low, such as 0.03 and 0.007,
2-4 State of Affairs Prior to Request and Its Content
2-4-1 State of Affairs Prior to Request

The development of socioeconomic infrastructures is now being
progressed under the condition that 98% of the total population inhabit in
rural areas and engage in agriculture which plays important role in the
state economy. As represented in terms of telephone density, the
telecommunication services in the rural areas are particularly poor. The
government of Y,A.R has planned to balance the development of
infrastructures, and to promote the efficiency of administrative activity
and the socioeconomic development by means of the telecommunications
development in the rural areas; and thereupon requested to the Government of
Japan Grant Aid for the first-priority telecommunication development3prdject

covering 100 out of 490 villages which were objective areas of "Feasibility



Study Report on Rural Telecommunications Network in Yemen Arab Republic,
March 1985, JICA".

The 100 villages are selected from 5 Governorates who have higher
population and larger number of villages among 6 Governorates that was

objective areas of the survey for the abovementioned feasibility study.
2-4~2 Content ofjrequeét

To éstablish-sﬂch'telecommunication network consisting of digital radio
concentration system_(DRCS) that_for the 100 villages as given in Annex 1-1
Minutes of Distuséibng, ah average of 5 subscriber lines per village is
extended to the teleﬁhone'exchange in the respective Governorate Centres
(Sana'a,.Dhamar, Ibb, Taizz aﬁd Hudaydah) by means of DRCS, the Government

of Y.A.R requested as follows:
(1) Installation of basic lacilities in the rural telecommunication network

1) all DRCS facilities (base station, repeater station and subscriber
station)

2) a power supply equipment for all DRCS stations excluding base
station

3) aerial facilities for all DRCS stations
(2) Supply and installation of operation and maintenance facilities
1) tools, measuring equipments

2) spares

3) DRCS network model facilities for repair

- 10 ~
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Fig.2—2 URBAN- SWITCHING NETWORK
(The end of 3rd Five—Year Plan)
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Tabie.2—1 Capacity of Urban Ext_:’nénges

The end of 3rd Five--Year Plan

Existing
Excange sattite e T CSED | CSEL | CSED | SCNL | CSND
Sana'a D 14,0600 . 14,000
' Airport” 1,000 1,000
Rawda 2,000 2,000 |
Amran 1,000 (3%) 3,000
Hajia 1,000 (36 -3,000
PTC 2,000
March . 1,600
Duia- 1,000 |
Sana'a C 12,000 12,000 1,000
Sana'a A 4,000 (3%) o
Sana’a B 6,000 1.000
Sana’a E 3,000 3,000
Sana'a F 3.000 _3,00_()
Tharir - 16,000 |
Dhamar 2,000 2.000 [ 4,000
Mabar 1,000 - 2,000
Al Bayda 3,000
Rada 1000 (3%) 3,000
Yarim 1,000 (3%) 3,000
Ibb 4000 4,000 | 4,000
Taizz . 18,000 18,000
Factory 1,000 1,000
Al Quida 1.000 (3) 3,000
Hospital _ 2.000
Hudeida Road _ 3,000
Hudaydah 16,000 16,000 | '
Al Marwaba 1,000 1,000
Bayt Al Faguin 1,000 1,000
Zabid 2,000 2,000
Bajie 2,000 2,000
Sana'a D C 4,000
Total 60.000 | 38,000° 60,000 | 37,000 | ‘28000 | 21,000
Spare 1,000 S L000 | 1,000}

% To be shifted

- 13 -




Number of Teiephone Holder in Cities 1987

. Table.2-2
Ci'ty_f. Urban network Rural netwaork
{Exchange and satellite) (Small capacity local exchange)
T Sanaa 30,376
o .Maha.kha.' ' ' o 80
Amran - 734
‘Khainer 2569
Taizz 13,629
~Mackha 124
Hugar.iah 140
H_agd_a_- | 52
Al Rahida 142
bb: 3,565
Al-Sada 80
Al-—Nadra 80
Qatba 80
‘Yareem 952
Ai—Radma 80
~ Gibla - 7 130
Dhi—Al—Sobal 189
At-—=Qa'da 861
Dhamar 2.000
- Doran 58
Ma'aber 499
Hudaydah - 9,238
A'.I*M.araw'a 197
Bagie 772
- Al—=S8aiib - 54
Baib— Albagih 484
Zabrid 618
Hajja - 870
" Mahabisha 307
.Méhivcet 262
Sa'adah " 1,200
e “UPL=Talehi’ 124
T Al=Beidat 1,000
Radn'a 117
Total 69,903 67,974 1,929

- 14 -




CHAPTER 3 OUTLINE OF THE PROJECT LOCATION

3-1 Project Location

(1) Y.A.R con51sts of 11 Governorates (sLates) " The objective“area'df'

this ProJect covers 5 Governorates where populatlon in ldrge and
many villages ex1stj The number of objective v1llages w111 count:
20 for each Governorate. The following is a table for Governorate

versus village population.

No. of No, of Villages. . No of

Governorate Population ‘House . more than more than objective

- (x1000) (x1000) 300 inha. 700 inha. - .villages

(5 Objective

Governorates) ' ' - ;
Sana'a 1,810 156 1,828 . 488 20
Taizz 1,500 177 632 121 20
Hudaydah 980 139 1,157 316 20 .
‘Ibb 1,100 160 1,344 '_' 280 o 20
Dhamatr 730 . 90 741 T 196. 20
(Sub total) (6,120) (722) (5,732) (1, 401) ' (100)
Other
Governorates _ . .
lajjah 950 78 449 114
Sadah 290 31 228 : 39 -
Al-Mahweet 250 35 130 - .25
Al-Bayda 300 31 334 101
Marib 110 8 65 20
Al-Jawb 80 162 _ 79
Total 8,100 905 7,070 1,779 100

(2)

The Governorate, its capital and objectiye_villagellocafioﬁs are

as shown in Figure 3-1.
The project area for ‘the villages, pObulation and'geogfapﬁié

altitude is as shown in Table 3, The spelllngs of the villages

are in accordance with the maps 1ssued by the Government of, YA, R

- 15 -



3-2 Social and Economic Situation

The soc1a1 and economic situation in whole Y.AR and rural areas is as
stated in CHAPIER 2, lhe situation of the 100 villages in this project is

as_follbws;

(1)  each v111dge plays an 1mportant role in state adm1n1Qtrat10n,

rura] economics and soc1eLy, but no telephones.

(2). the average distance away from Governorate Centre is 54 km, and no
public transportatioﬁ.means such as bus service exists., The
"inhabitants are obliged to use private vehicles (4—whee1 drive car

or truck).

(3). the d§mestic or international telephbne service are available at

Governorate Centre or in limited major cities (1 - 3 cities).

(4) the access road conditions to Governorate Centre or major cities
are bad, requiring a long time to reach.destination (no paved road
except in flat land area and rugged with rocky soil).

(5) communication to the village is made through post mail service.

3-3 Natural Conditions
In the capitals of Governorates, Sana'a, Taizz, Hundaydah and Dhamar,

the weather ddata of 1979 - 1987 for sunshine duration, solar radiation,

temperature, humldlty, pr831p1tatlon and wind speed are given in Annex 2-3.

- 16 -
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©Table 3 SITE NAHE, ALTITUDE AND POPULATION

[ SRSESTATION

~STTE NAWE

ALTITUDE

. i} POPULATION
-~ HUDAYDAH. D DAWM: - 100 1509
3 AZ ZUBAVRIVAH - 90 838
- [DAVR AL MUDAWWAR (30 843
o AL MUGHAYDI FTYAH 40 - 1074

AL QANAVIS 90 1384

- DAUDIYAH - 80 1007
- DAYR AL MAHADY 80 1168
DAVR AL WAL| (00 1123
' AL MIGHLAF.. - - 130 1053 |
AL HASHABIRAH . 30 1240

o ALGMUNTRAR 40 3872
AL LUHAYYAR 5 5029
AL HUMASIYAR 40 1607
AL QANAMAN 60 1811
COMAMR 60 1577

A7 ZUWRAL 60 3605

AL MUTARID-. 80 1989

DAYR -DUKHNAH 100 1312

DAYR -KUZABAH - 80 1206

DAYR ABDALLAH 70 1450

BB AL WAQASH 2244 1218
- |AD :DUHRAH . 2360 704

. MABARI 2400 307
AL CHAMMAMI 2040 821 |

- 1AL _MABAR.. . 2520 730
Al JAHSHI -.2840 744

AR RABAL- = ~2400 T30
QARYAT AS SANAHI 2400 1484
INAJD AL JUMAL -~ 1960 852
~LMURRAYSLL . 2200 752

- sHAL UDAYN. . 1320 1778
ol AL MARAKEB oo 1520 803
o AKAMAT. AS SAFAN] 2000 765
U IDAKHLAT  UWAYDAYN 2640 847 |
- DR SARIF ' 2560 842

L MUTAYR 2840 852

< - HADDAT ULAYS 2660 1008
. +BAYT AL ASHWAL 2760 804
AU HiSQAn 2800 831 |
3760 {301

AL MAQALTH

- 18 -



Table 3 SITF NAME ALTITUDE ﬁNB POPULATION
BASE STATION SITE NANE ALTIIUDF POPULATIOW
.o NAME ' BT , ; .
SANATA THILA -;2780<f‘ﬁ» EERE LR
KUALAQAH. - 72580 |- 1632 -
AL NUNAQQAB 22720 1020
GHADRAN . T 2320
BAN L NAYMUN 2660 1210
HAZ - ‘ -+ 2980 1521 |
AL HAWIR] 2230 1146
AL KHADARA — 17 2700 052
AL MARBAK 1. 2680 1047 |
BAYT HADIR ..2400 1044
AR RAWNAN - 2480 b RBIbGC
ZALA 2040 10511
AL KHAMIS 0280 1121"
GHAYMAN .- 152460 8831
JIHANAH. - 2250 1553 ]
AL KBS - 2320 1151°
SAYYAN ~ 2460 908
SHABAN 2780 1141
KUSMA - 2680 - 1231
MARKAZ BILAB A1TAA% 1680 856
DHAMAR A!THAYN ' 244Q . v 2529
CCMSAM 2330 1196
AL _MADARAT 2340 172
BAYHAN . 12200 1050
AHLAL -1 2480 B 1248
AL HARF - ) 2280 1142
HIJRAT ADI DEARL .| 2200 750 |
BANI MUWALLAD ~1920 830}
BAN! AS SAMHE. 2880 956
BANI. MUSLIM " 2120 793
(BANI- ALY - 21520 860
ATH - THULUTH 1120 153
AD_DARAMN. 2600 - 1782
ABASIR - | 2500 1110
ASH: SHAQB 22540 799 |-
L CAMED 2500 1296 |
~JAS SANAM C.2400 1143 |
(SANAN 2620 . 99] |
AL HUGHADIVAH 2280 . o f - 74310
IARAM ] 2800 134)

- 19 ~
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Table 3 STTE NANE, ALTITUDE AND POPULATION

[BASE_STATTON

SITE NAME ALTITUDE [POPULATION
TAIZZ - HADNAN 2400 1101
N . - AL RUSAVN 1160 836
AL AMAKIR 1640 115
AL AMAQL - 1480 1144
O QARAMAN. . 1440 - 897
AS SAMKAR 1440 848 |
AZ ZAHRAH - - 1420 84T
ARABAN. .. 1420 1093
BAYT UBAYDAN 1380 804
QARYAT JARANI 1420 = 1103
YUFRUS - 1240 1306
AL MUDAYHIS 1040 744,
ASH SHARAF 1850~ 853
HAYFAN 1680 210
SHAWHAT - 1480 136
J.WABI BISYAN 240 868
YAKHTUL S 2007
ATH THAWBANI 140 812
DHUBAB 5 1446 |
BAB AL MANDAB ) ! 708

-~ 20 -



CHAPTER 4 CONTENTS OF PROJECT

4-1 Objectives

The Prdject is to relie#e,ﬁoeteiephoné sitﬁatioﬁ'in the most iﬁp¢rtant
100 villages located in the :Qfal areas. It also increases efficienéy:of
administrative controlfand enable td'déveIOp-rQral socioeconomic pdtential.
For this purpose the deernment of Japan has_extended a Grant Aid to Y}A.R.
The Project will provide-instailaﬁion of DRCS telecommunication facilities

and supply of ancillaries.
4-2 Study of the Request
4-2-1 Study of the Tequest

The basic objective of the Project is.t0 provide-telecommunicatiOn
services for most inhabitants as much as pbssible'in the project area. The
number of villages categorized by two population sizes, i.e. SOO_or,moré.and
700 or more within 5 Governorates is counted 5,700 and 1,400, respectively.
The ratios of the objective 100 villages to the two grouﬁs of villages as
categorized above are 2% and 7%. Population is ranging from 700 to 3;900

and average population comes to 1,000.

According to the village distribution data, it can be assumed that
1,000 of inhabitants as average live within the surroﬁnding area {e.g.,
about 30 minutes access time) of the objective village, consequently-about
2,000 of inhabitants per village are able to receive the benefit of the
telecommunication services., Installation of five (5) subscriber lines per

village effects the telephone density of 0.257.

The equipment capacity for the rural telecommunication network'in.Y.A.R
is 1,000 lines as a total, which c0néists'of:ekistiﬁg-500 lines and a new
additional 500 lines., By the end of Third FivémYear Plan the totai
equipment capacity installed will reach 5,000 lines. At the timé of

completion of the Project, Third Five-Year Plan wiil progress 20%.

- 21 -



4~2*2'53tudy'of the requested equipments and materials

e

(2)

The requested telecommunication facilities are as explained in

_paragraphs 2-4, consisting of a basic telecommunication equipment to

" form DRCS network to be constructeéd and ancillaries for operation and

maintenance, The construction of rural telecommunication network also

requires telephone exchange facilities, subscriber network (telephone

sets and ﬁifing):in villages and civil works (land lot, acecess roads,

buildiﬁg and rehabilitation of tower) For these items, the Y.A.R will

'* prepare.

Coﬁsi&éring'geogfaphiéal'sitﬁation such as the average distance 54 km
betwéesi the Governorate Centre and the objective villages, and five (3)
subscriber lines per villages, the most appropriate applicable system

is DRCS.

“The DRCS network provides telephone connection between remote

subscribers and telephone exchange by means of digital radio

concentration system. To keep an adequate transmission quality in

1digital'radio path, radio repeater (or repeaters) may be required due

to the geographical features of the area.
The reason for most appropriétehess of DRCS

1} 'Because of long distance between telephone exchange and remote

subscribers, radio transmission system is cheapest,

2) For a subscriber capacity of 5 lines per village (initial

 provision), from a cost point of view, DRCS is cheapest.

3) Néﬁ'subscriptién of other villages and expansion of subscriber
lines'can be made up to the maximum system capacity of DRCS without
channel expansion of radio transmission link (hereinafter called

basic radio transmission link) between telephone exchénge and

repeater station.

- 22 -



4) The radio frequency between telephone exchaﬁgé_and_the village.
requires only one radio frequency for each repeater section. This

provide a naticnwide frequency saving.

5) One radio terminal can cover all subscribefs in the village, No

expansion is required except wiriag in the village.

(3) 20 villages within each Governor&te_is‘widely_diétributed, so the
necessary radio repeater stations also consequently be distributed in
the objective.areas. Therefore basic radio transmission link serves as
backbone of rural telecommunication network to cover the wide service
area of 5 Governorates, and also it briﬁgs high efficiency of

jnvestment and easy-to-add subscriber.

(4) As for the power equipment required in radio repeater statignuqnd
subscriber radio terminal equipment in villages, taking into account of
the ciimate and commercial power situation in Y.A.R, the application of
solar cell power supply system is the most appropriate as

undermentioned.

1) no stable commercial power is available in villages;. _

2) full of sunshine within the country which provide sfable solar
energy;

3) maintenance and operation is simple and no spare is required; and

4) operafion cost is considerably low taking into account of the

present road conditions.

(5) 1In general, the traffic originated from rural areas are mostly to
Governorate Cenire and foreign countries, [f the_telecommﬁnicatidn'
service in the cities are improved, the traffiﬁ will enormousiy
increase and contributing to the revenue.. The telecommunication
service in cities and international telecommunication service in Y.A;R-
are relatively in good order. The-project is matched with the whole

telecommunication development of Y.A.R.

- 23 -



4-3 Qutline of Project

4-3-1 Cohpetent Authorities

The competent authority for this project is the Public

Telecommunication Corporation PTC as shown in Figure 2-1 and its subordinate

main organizations concerned arée as shown below,

Plannihg Department

Project Department

Financial Affairs Department
. Training Department

Maintenance and Operation Department

4-3-2 Project Implementation Program

(1)

(2)
(3)

C4)

(5)

DRCS base station is installed at the existing telephone exchange
offices of Sana'a, Dhamar, Ibb, Taizz and Hudaydah so as to cover 20
villages in each Governorate (total of 100 villages) and five (5)

subscriber lines as average are provided in each village.

The constryction of basic telecommunication equipment of DRCS network
in the rural telecommunication network will be borned by grant aid from

Japan.

The switching, subscriber cable network, land, access buildings and
tower for the rural telecommunication network will be borne by Y.A,R

for rehabilitation and installation.

After completion of the Project the maintenance and operation will be

integrated into and done by the present organization.
After completion of project, the immediale necessary maintenance spares

will be purchased within the grant aid capital. Later after ithis, the

spares will be borned by Y.A.R.

- 9% -



(6) For the operation, maintenance and repair of the DRCS‘facilitiés,'a.
technical transfer will take place for training 4 selected PTC.

engineers.

The personnel of. the present organization is ‘able to maintain, operate

and repair the switching equipmeni and the subscriber cable facilities.

- 25—



| CHAPTER 5 BASIC DESIGN

5-1 Guiding. Principle

The Project aims to establish a most suitable rural telecommunications
network “in due consideration of the local conditions such as social
circumstances, “economic activities, topographic condition as well as

telephone demand.

Further, éxisting'telecommunication facilities, trend of technical
innovation and maintenability are also taken into consideration. The
guidingﬁprincible'for establishment of the rural telecommunications network

is as foildﬁs:'

(1) All the subscriber terminal equipments installed in villages are
connec¢ted to the nationwide public telecommunications network and the
same telephone service which is being provided in urban areas will be

provided to rural areas.

(2) Provision of telephone service is only scheduled under the Project.
However, other none-voice services such as telex, data transmission,

etc, will be proviﬂed in future,

(3) Subscriber line network between subscriber station and subscribér
telepﬁone instruments is defined as the local network of local exchange

which composes the nationwide public telecommunication network,

(4) The subscriber line network is connected to a convenient local exchange

in Sana{a,:Dhamar,'Ibb,-Hudaydeh and Taizz through DRCS network.

(5) The DRCS nétwork is composed of three types of DRCS stations, i.e.,
.subs¢fiber; base aﬁd repeater stations. The subscriber station
.accommodate subscribef lines in-village and the base station inter-work
3with*1ocal'exchange,__The,repeater station will be provided between

Subscriber and base stations in case the both station cannot inter-work

~directly due to some reason.

- 26 -



(6) PTC planned to install two sets of DRCS basé Statioh“éduiﬁmeht-foﬁ?éaCh:

base station which accommodates about 128'subscriber~lines for each

base station against 128 of initial subscriber lines.

However, in due consideration of efficient utilization of radio

frequency. and effectiﬁeness~of.investmentwas.well-as'extent-of;rural,e,f

telecommunications network in future, -the DRCS_providésIthe capabilities for

more than 500 subscriber lines at: total traffic of ‘45 Frl.

(7) DRCS Network

(8)

1)

2)

3)

4)

To conform the transmission quality specified in CCITT.

Recommendation G-821.
To utilize 2.4 GHz band and 4.0 MHz spacing.

To maintain-average waiting prbbabilityﬁfor multi-access: channels

as of 0.02 or less in Erlang's C-formula.

To duplicate transmitter/receiver and control systems.

Power Supply for DRCS

1)

2)

3)

To supply DC 48V to DRCS equipment installed at base station £rom
existing DC power supply facility of telephone exchange, h

To provide DC 48V to DRCS equipment installed at new repeater:
station by combination of solar and_storagé,bafteries. ~The
capacity of storage battery satisfies forlthfee’days“0perat10n'of
the DRCS equipment continuously. DC 48V to DRCS'eqhipméht.?-'
installed at existing repeater stations will be taken from DC power

supply facilities of the existing equipment. -

To provide DC 12V to DRCS equ1pment installed at: subscrlber station
by combination of solar and storage baLterles, The capac1Ly of .
storage battery satisfies for seven days operation: of ‘the DRC“

equipment continuousiy.
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(9)

(10)

A remote supervision and control system is introduced for operation and

maintenance of the rural telecommunications network.

Existing support facilities such as sites, .buildings, access roads,
antenna.t0wefs; etc. are utilized as much as possible for establishment
of the DRCS network. .

Basic Design Condition

The basic design condition for establishment of the DRCS network is as

follows:

5-2-1 Radio transmission

(1)

The fdlidwiﬁé performahcé objectives for radio transmission link
between base and subscriber stations shall be maintained as specified
in CCITT Recom. G-821 (Local Grade).

- 1) Percentagé of available mihﬁtes under BER is worse than 10~6 shall

'(2-5

(3

be less than 1.5% (10Z x 15%) in any month (averaging period = 1

“minute):

2) Percentage of available minutes under BER worse than 10“3 shall be

1ess.than 0.015% (0.1% x 15%Z) in any month (averaging period = 1

second)

Fading depth shall be estimated based on CCIR Report 338-5.

In case a repeater station is needed, BER performance objective for

'each'radib 1ink is given by the following formula basically.

PEV+1

 where p: BER performance objective for each radio link

P: BER performénce objective between base and subscriber

stations
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N: HNumber of repeater stations

The number of repeater stations between base and subscriber stations as
design conditions are categorized as the followings in consideration of
distance between base and subscriber stations, characteristic of radio

path {probability of fading occurrence) as well as future expansion.

— DRCS to be connected to Hudaydah: 3
— Other DRCS :

5-2-2 Antenna Height

(1)

(2)

(3

(4)

Antenna height is determined based on the method described in "Rules

for Determining Antenna Height" published by ITU basically.

Antenna height for radio link between base and repeater. stations, and
between repeater stations.
Higher one shall be selected from obtained antenna heights through

computation under the following conditions.

4/3 and clearance féctér'(U) > 1,
2/3 and clearance factor (U) > O.

t

- Effective radius of earth (X) Q.
3

it

- Effective radius of earth (K)

Antenna height in case of the radio links between base-and subscriber
stations, and'repeater and subscriber StationsIShall'béfdetéfmined by
the above-mentioned method (2) basically. This rule,.hdﬁévef' does not
apply to the case that the receiving input level is enough to achleve

the objective performance by lower antenna hezght.

Minimum antenna height shall be such that if clears all obstacles such

as trees, buildings, etc. in the vicinity of site.

5-2-3 Parameters/Factors for Basic Design

The basic design is carried out utilizing parameters and factors shown

below.
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¥ Radio fredﬁency o : 2.4 GHz band

- FréqﬁenchSpaCing' o : + 4.0 MHz

- Nuber 6f multi4access channel ;60

- Modulator type - : 4PSK

- Dembdulationfmethod (Upward)' : : Differential detection
«ﬂDémﬁdulation'methbd-(DOWHWard)' ' : Coherent detection
'JQTx output poﬁér level | : 31.5 dBm

- Iﬁternéi noise of receiver (KTBF) : =106 Bm

- Req?ired mindmum receiving.level (10~3 BER): ;92.0 dBm
- Bréhéhing circuit loss; |

Transmitter side : 2.5 dB

" Receiver side : 1.5 dB

- Antenna gain;

Omni~directional type : 10 dBi
Horn type ' ' : 20 dBi
Grid parabolic 1.2 m dia. : 27.5 dBi
Grid parabolic 1.8 m.dia. :. 31.3 dBi
Grid. parabolic 2.4 m dia. : 32,9 dBi
Grid parabolic 3.0 m dia. . : 34.8 dBi
~ Feeder loss -:. |

1/2 inches type : 0.1 dB/m
7/8 inches type : 0.06 dB/m

However, the transmission performance of the links will be reconfirmed

to CCIR Report 380 with the parameters of the equipment selected.

5-2-4 Sﬁgscfiberﬁsignailing'

(1)

‘Metallic two wire circuit is applied for ordinary and discriminated

subscriber line between base station and local exchange, and between

subscriber station and subscriber telephone instrument. Subscriber

'“-Signalling'iﬁtroduced to the system is as follows:
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" Discriminated

~ Ordinary : ,hsubscfiber
subscriber ' - (Pay’ phone)
- Call initiate signal  Loop of 2-wire A . __,g,,fzdo'"
~ Register signal Loop diScohnectibn_or'MF o =do
- Answer signal - Nil .. Polarity revesal
~ Charging signal _ ,‘-Nil . . . 16 KHz pulse
- Clear signal _ Loop disconnection ' _ - do -
- Ringing signal 16 ~ 25 He ._ - deo-;

(2) The signalling on junction circuits (2-wire or h—wireVS?eaéh.path) is B

& M.

5-2~5 Suhscriber service functions

Télex & data

Intra-call

Centralized remote supervision & control

Centralized remote line testing

4w and 6w ¥ & M Junctions

5-2-6 Power supply facility

{1) Base stétion
Required DC power (48V) for DRCS is provided by the exigting ppWér_
supply facility since the existing facility has enough capacity as
shown in Basic Design Drawing-5 (Hudaydah station for example).

(2) Repeater and subscriber stations

1) The following environment conditions and'autbnomy'éf facilities are

applied for determination of the equipment capacities.
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;Solar.(R)

, _ Autonomy (A)
Area Radiation Temperature  Humidity Repeater  Subscriber
e "(Célkéﬁgj (%) (%) Station Station

— L : (day) (day)
Sana'a = 495  18.2 44 3 4
Dhamar - - 434~ . - 16,1 . 48 3 4
Ibb. .. 452 0 - 22,2 58 3 4
Taizz 452 22.2 58 3 4
72 3 4

Hudaydah 445 3042

2) The following traffic conditions are applied for determination of

the equipment capacities.

Busy hour traffic (T

!

Repéater station

Subscriber station

r)

Average idle duration (Id)

Number of subscriber line (N1)

Traffic concentration ratio (Cr)

1.4 Erl.
3
107%

5 hours/day
14 hours/day

3) Power consumption for air-craft warning lamp is included.

(3) Solar cell is required an element which supplies a maximum power output

(Po) at 100 mW/Cm2 for sunshine incident energy and at 25°C for cell-

element temperature, and is Formed of one module by connection of

- several element.

(4) Capacity of solar power system is determined in consideration of the

following factors:

1)y Solar'cell_(Pm)

~ Compensative factor for solar array angle (K1) : 0.95
~ Ch?féihgréffiéienty for storage battery (K2) | : 0.9

_'TraﬁsﬁiSSibh loss of sunshine energy

" for medule case-glass (K3) 0.95
~ Safety factor for variols items (K&) 0.73
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2) Storage battery (Bc)

- Capacity safetry factor_for température,'humidity and other.

. various items (KS5): 0.8

(5) Storage battery is set by one (1) bank for each statlon, one bank

consists in 24 cells for lepeater staLlon and 6 cells for subscriber

station.

(6) Calculation formulas for the equipment cpacities reﬁuired are as below;

100 mi/cn? x 24 S SR
Solar cell Pm = =5~ 7 ¢7 ¥ Pl x KZ x K3 x K&

Number of solar

. Pm
cell array = %% Po
Storage battery Bec = R;v%“§£§§4&‘

Where, V1 ipdicates the nomlnal operation voltages of
equipment. WNamely, 48 V for repeater and 12 V for subscrlbe1

station.
(7) Estimation formula for powér consumption (P1) of_edﬁipment

Fower consumptidn P1 =Ti (Pbas + Plin x Np) + Te (P bas + P! 11n x Np
+ Pinc x Nllﬂ) '

where, Ti : Propotion of average idle time of ﬁhe équipmenh in
a day ' : ;
Te : Proportion of average engaged t1me of equlpment 1n
a day. a '
Phas : Basic poer Lonsumptlon 1n an 1dle hour 7
P'pas : Basic power consumptlon in an engaged hure

Plin : Additional power consumptlon by llne c1rcu1t

package in an 1d1e hour o
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P'1in : Additional power consumption by line circuit
package ‘in an engaged hour

Np *:1 Nuniber of line circuit package

Pindn'f' incremehtal power consumption by an engaged line
.circuit

Nlin . : Number of engaged line circuit:

I _
TNl x Cr x (24 - Id)

5-3° Basic_Dgsign-

5-3-1 Site and radio transmission link

(1) Locations, coordinates and other iﬁfo:mation of all the sites are shown
in ANNEX 2-2 aﬁd:ANNEX_2f1 respectively. The prOpbsed site plan has no
problém:for satisfaction of the objective performance and other
cénditions described in Paragraph 5-1 and 5-2.
The éites for suﬁscriber stations, however, will be finally selected

ihrbUgh site sufvey and consultation with the PTC,

(2) Transmission configuration and antenna system are shown in Basic Design

Drawing—Z and 3, and Basic Design Drawing-4 respectively.
5-3-2 'Rédio Frequency Assignment Plan

In_éonsideration of effectual utilization of radio frequency, 2.4 GHz

bapd is applied for the DRCS network in accordance with CCIR Rep-933.
The'ailobation of radio frequencies are shown in Table 5-1.

The variance of radio transmission hops in distance is shown below:
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Distance (km) - = . Nu_.mber:of Radio Hop

- 10 o . 25..
10 - 20 L
20-30 .. . 29
30 - 40 15.

40 - 45.5 _' _ L6
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Table 5-1 Allocation:of Radio Frequencies

o . .. Channel :
Frequency ‘Number Engaged
2.308 1 Sana'a Base Station - Dayn Repeater Sation
2.312 2 :
2316 .3 o o
2,320 4 Dayn Repeater Sation - Suhscriber Station
2.324 ~ 5.
© . 2:328 6.
. 2.332 T
2.340. o
2.344 10
2.348 11
2,352 12
$2.356 13
2,360 14
2,364 15
2,368 16
2372 17
2.376 18
- 2,380 19
2,384 - 20,
C2.402 bt Sana'a Base Station - Dayn Repeater Station
- 2,406 2! :
20410 3
2,414 4! Dayn Repeater Station - Subscriber Station
- 2:418 5! '
2.422 6'
2.426 7'
2.430 8!
2,434 9!
"2.438 10’
2.442. - 1
2,446 12!
- 2.450 13"
2,454 14°
2.458 15'
-2.4062 16!
2,466 17!
2,470 18"
2.474 19'
2.480 20"
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5-3-3 Accommodation plén for subscriber line -+

A subscriber station is established providihg five (5) subscriber lines
in average for each village at the first stage. Agtual numbey of sub%crlbex

1ines to be installed for each village will be determlued flnally through

the detailed design.

Telephone service will also be prov1ded to the v111ages in the vicinity
of the specific repeater stations where are indicated in Basic D981gn
Drawing~2 (20 repeater stations). For the abovementioned service, two sets
of subscriber line interface are additionally equlpped at the 1n1t181 stage.
The number of subscriber line 1nterface to be prov1ded in the cetral

stations is 500 for each.
5-3-4 Power supply facility

(1) The outline of power supply facilities is shown.in Basic Design

Drawings-5.

(2) The following functions are provided for supervision and cdntrol_of the

power supply facilities.

.Repeater Subscriber

Function Station Station .
1) ON and OFF control for over charging o o
of battery
2) Indication of above status o ) 0
3) Protection for excessive current 0 ' _
4) Protection for excessive voltage 0 )
5) ON and OFF control for over discharge Q o
6) TIndication of above status | ) )
7) Alarm for over discharge o )
8) TIndication of voltages including o 0
solar battery
9) Indication of solar battery current | c
16} Indication of Toad current ' ' 6
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(3) Type and capacity (per cell) of the storage battery shall be of
enclosed 1ead'acid'and;ten (10) hour rate current with two (2) volt of

final discharging voltage.

(4) The folloﬁing portable engine generators and rectifiers are provided
- for emergency use at repeater and subscriber stations and those
'emérgency equipments are stored at base stations. The capacity and

rating of “those equipments, and the quantity are as follows:

. Categorv L Rectifier Engine Generator Q'ty

For Subscriber Station  DC 12V 504 14 50 Hz 10
| - - 2207110V 3.0KVA

For Repeater Station DC 48V 304 14 50 Hz 5

220/110V 5.0KVA
5-3-5 Supervising and conkrol.

DRCS network has a function to supervise and control remotely the
_staﬁﬁs on operation of the DRCS equipments and other associated facilities.

Summary of the functions is shown below:
(1) . Supervision of base station
1) DRCS

© ~ fault of radio link

-'faﬁlt-df-master oscillator/reference clock
- = fault of central processor unit

- fault of_concentrator

- fault of CPU

~ fault of TDMA

~ fault of radio equipment

< fault of power supply unit

2)  Status 'of other associated facilities
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(2) Supervision of repeater and subscriber stations -

1) DRCS

i

fault of radio equipment
fault of TDMA
fault of power supply unit

fault of subscriber unit

I

2) Status éf other associated facilities
(3) Testing of subscriber line

(4) Measurement of traffic

- Number of originating and terminating calls for cach station basis

~ Traffic volume for each base station and repeater station basis
(5) Information and data from the supervisory system are indicated on CRT

(6) The following parallel supervising/control is introduced for efficient

operation and maintenance.

DRCS Supervising/Control Parallel Supervising/'
Network Base Station | Control Base Station
Sana'a Sana'a
Dhamar Bhamar _ . ~ Sana'a
Tbhb -Ibb _ Taizz
Taizz Taizz
Hudaydah Hudaydah

5-3-6 Building plan

All the base station facilities are installed in a room of existing
local exchange or buildings under construction. All the buildings for
repeater and subscriber stations are newly constructed and the required

spaces are shown below.
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~— Repeater station : Minimum 3 mx 3 m

—~ Subscriber station: Minimum 1.5 m x 1.5 m
The typicélrsite layout. plans are shown in Basic Design Drawing-5,
5-3-7 Model DRCS Network
For the pdrpose of repairing of DRCS equipment and training of
maintenance staff, a Model system of DCRS network is provided in Sana'a,
The summatry of the composition of model is as follows:
1) One set'of_DRCS base station facilities with 5 subscriber line
interfaces -
2) Two_séts of DRCS repeater station facilities
3) TonSétS'bf_DRCS subscriber station facilities with 5 subscriber
line interfaces for each set
4) One set of power supply facilities for subscriber station (Solar
battery and storage battery DC 12V)

5-3-8  Burden Shariﬁg

The Prdjett will be implemented by the both Governments under burden

sharing as scheduled below and Basic Design Drawing-7.
(1) Burden sharing by Japanese Government

1) Procurement and Installation of DRCS facilities including antennas,

feeders, etc,

2) © Procurement and installation of power supply facilities for

. repeater and subscriber stations.

3) Procurement of test equipment, tools and spares for operation and

maintenance of DRCS network.
{4)'*Prqcurement and installation of model DRCS network.

5) Provision of manual for operation and maintenance,
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(2)

(3)

Burden sharing by Y.A.R.
1) Acquisition and/or securing of sites

2) Site development (filling, cutting, construction of gate and fence,

etc.) prior to comencement of installation of facilities
3) Construction and vestoration for the following:

a) All of the buildings where DRCS'facilities'are_instélledg‘\
b) _All of the antenna towers and masts including lightﬁing earth

and arrester rod, - L _
¢) Subscriber line networks consist of pair cables, drop wires and

subscriber telephone instruments.

4) Provision of warehouse and yard for DRCS Facilities and

installation materials at the Governorate centre concerned.
Boundary of burden sharing

The physical boundaries of burden sharing are illustrated in Basic

Design Drawing-8.

5-3-9 Requirewments on site, building, antenna tover, etc.

(1)

(2)

Site and access

A1l the sites and access shall be developed and/or restored. to avoid
any trouble for installation and maintenance works of DRCS facilities,

Basic Design Drawing~6 is provided for the purpose of reference.
Building

All the new buildings shall be constructed comply with. the. site layout
plan (Basic Design Drawing-6), and hole(s) shail beiprovidéd on the

building wall to bring over antenna feeders and cables,:&Abovemeqtioﬁed

hole(s) shall also be furnished to the éxisting'building conéerned.
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"(3)  Antenna tower and mast

All the antenha towers and masts have enough height to mount antenna as

specified.groundfheight shown -in Basic Design Drawing-4.

1)-.The-wind-1oadingion antenna: towers and masts on structural design
shall be based on ground wind velocity of 50 knot (92.6 km) per

hour and the sway and twist of antenna mounted to those towers and

masts shall be_il.ZSO or less,

2) Earthing systeﬁ (resistance: less than 10 ohm) and lightning
system shall be included. '

3) Ladders and platforms shall be providéd to the antenna tower for

easy installation and maintenance.
(4) Subscriber line network
Subscriber lines shall be terminated at the 10-line terminal box with

protectors which is provided on the outer wall of subscriber station

building.
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CIAPTER 6 PROJECT IMPLEMENTATION PLAN

6-1 Organization for Project Implementation

(1)

(2

Considering the mechanism of Grant

Aid frdm'JapaheSe.Goﬁernment.and the

sharing of installation burden between both countries, the following

organization for the pfojettﬂimplementation is recommended.

PTC e Cohsultantrfér the bﬁrden
— Contractor for the burden

—— Contractor for the burden

— A 1land and access

~— B building (including
— C  tower

— D mast

-— ¥ cable and dropwire

~— PTC installation team for

6f Japan side’
of Japaﬁ_sider‘

éf Y}A.R:Side

rehabilitation of existing building)

installation burden of Y;A.R.Side

-~ A rearrangement for telephone exchange (base station)

-— B subscriber telephone set

~— Service planning for new subscriber

—— Preparation for maintenance and administration

The maintenance and administration

for the nationwide telecommunication

network and the business operation including the implementation of the

Third Five Year Plan in Y.A.R are going smoothly. Therefore, we

consider that organization, technology; personal staff and

administration necessary for the project implementation are sufficient.
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6-2

(1)

(2)

(3)

63

'"1ﬁp1émehtation'and Supervision Plan

fThE'SYEﬁeﬁ~of Grant Aid by the Government of Japan consists of Exchange

of Notes, Procurement Contract (consultant and implementing contractor)

~.and payment of monetary capital aid. The fund is found within one

. accounting Fiscal year (ending in 31 March each fiscal year in

principle). - The project is implemented by Japan and Y.A.R each -

' sustainihg the “implementation.

The Proje¢t should without delay be implemented smoothly for
complétién;f'ln*order to reach this objective, each implementing
section should coordinate the contents and schedule of the Project to

avoid any discrepancies.

For ihis-pﬁrboéé, PTC and the consultant of the Japanese side should at
the béginning of.implementatiOH exchange technical views and schedule
information ﬁith each other to reach a close precise plan. From
purchase to completion, both sides will contact each other and reach a

practical'adjustment.

Japan bufdening facilities which require material not found in Y.A.R

will all be purchased in Japan except for sand, gravel and cement.

On the Y.,A,R burdening facilities which are as given in 5-3-9, the
basic technical items and implementation schedule will be discussed in
the next stage for detail design.

Implementation Schedule

The process necessary for the project implementation consists of sign

of the'Exéhange of Notes between Japanese government and Y.A.R, selection of

Japénése'tdnSdlting firm by Y.A.R and contract of design and supervision

bétween Y.A.R and the consulting firm.

.The tohsultihg'firm prepares detailed designs and tender documents on

the Japan burdening facilities, and tenders.
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After evaluating the tender dbcuments,;Y,A.R_and'é5sd9¢es§£gl.tendefer-_
conclude a implementation contract énd bégin.the'iﬁétallatibﬁ of the
Project. The period for installation would be needed for about 19 mdﬁths,-
in the point views of the wide distribution of plan area,_natural COHdlLlOn
of the environment, and the contents and scales of . burdenlng dellLtles .of
Y.A.R, Therefore the period of- 1nsta11at10n is d1v1ded into two. phases
the first phase is for the telecommunication network in Sana'a and: .Dhamar

and the second. phase is the remained telecommunication network in. Hudaydah

Ibb and Taizz.

Detailed designs, tender documents,_procurements;éndiimplementation
supervision on the Y.A.R burdening facilities are implemented .by PTC's
organization and the Piject implementation structure,

Project implementation schedules are shown in Table 6,

6-4 Project Cost
Project costs to be provided by Y.A.R are estimated as follows:
Phase -I 2,273,000 Y.R + $80,000

Phase -1I 5,389,000 Y.R + $815,000
Total 7,662,000 Y.R  $895,000
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CHAPTER 7 MAINTENANCE ADMINISTRATION PLAN

7-1 OtganizatiOn for Maintenance and'Adminietration_

(1Y The rural telecommUH1catlon network - provldes the domeetlc and
" international telecommunlcatlon serv1ces as a comblnatlon network w1th
the ex1st1ng nationwide telecommunlcatlon network - Therefore afLer the_
completion of this Project, the operating and malntenance for the-f
telecommunication network is necessary “to he prov1ded by the whole
policies of the PUbllC Telecommunloatlon Corporatlon and 1n 1ts whole
organlzatlon to attaln the performance of service. qua]lty thCh is the.

-subject of the: PIC.

(2) The maintenance and administration for the rural telecommunication
network is charged by each relational Department Sections in: the

present organization of the PTC every facilities,

Transmissioo'Section ) ;_ DRCS Network (Base Statlon - Repeater
Station - ‘Subscriber Statlon)

-Outside Plant Seotion_ ' -Subscrlher Line Network (Telephone

| Exchange - Cable - Dropw1re - Telephone
7 _ Set) L

Power Plant Section Power Plant Equipment (Repeater Stat:on
- Subscriber Station) - '

Rigping Section : _ fTower Mést (Base Statioe;ggéﬁeater

Station, Subscriber Station)

(3) Out of radio transmission engineers in the présent PTC, six persons are

to be selected and allocated as the cﬁarging men of DRCS es'follows;

Headquarters of Public Telecommunication

Corporation and Repair Center for DRCS one person
Sana'a Base Station . : : o do !
Dhamar Base Station _ S - do¢
Hudaydah Base Station ' o do
Tbb Base Station . _ , : : Cdo
Taizz Base Station . 3 . do.
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Out of Bix pexsons mentloned above, it is desirable that four persons
to Headquﬂrters of PIC, Sana'a, Hudaydah and Taizz, are to be selected from
senior eng;neers and given OJT during the installation and also trained by

* manufacturers of DRCS.
72 Haintenanée_and Adiministration Plan

(1) At each base station, the state: of operation of all stations which
compose each rural telecommunications networks are displayed on the
supervision and control equipment'which is installed in base stations.

The items on supervision and control is described on paragraph 5-3-5.

'(2) Describing 6h the 5-3-5, parallel devices are installed in Sana'a for
Dhamar and Taizz for Ibb so as to supervise and control Dhamar and Tbb

parallelly.

(3) The maintenénce works for DRCS equipment are to check the function of
equipment by using the measﬁréments and test equipments listed on the
paragraph 5~3~10, to find out the fault, and to recover the fault by
.édjusting'or réplacing Sparé ﬁarts. For the subscriber networks and
power plants; théimainteﬁahte works are the same as that for the

. existing ordinary telecommunications network.
7-3 Cost for'Haintenance and Administration

A cost for maintenance and admlnlstratlon consists of maintenance cost,
operatlon cost and COH&lgnment fee of public telephone. Maintenance cost is
a dlrect_cost which 1s_personne1 expenses, supplies expenses, electric power

‘expenses and etc. for maintenance of telecommunications network.

'Operation‘cost'is indirect personnel expenses for marketing and

_charging.:

_..In The“Feasibility Study Report on Rural Telecommunication Network in
Yemen® Arab Répubiic; March 1985, JICA", the operating expenses which is in
-thefcase'of 2453 shbSCribets in 456 villages, is estimated. The scale of

this:Project'is-SOO'subscribers in 100 villages. . This corresponds to 20
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percent of JICA feasibility study. Then the maintenance and administration

cost a year is estimated as.about_SD,SQ0,000 yen,. .
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CHAPTER 8 PROJECT EVALUATION -

(1)

(2)

(3)

The?queCtive_villages are scattered at average road distance of 54 km

from'each Governorate Centre, moreover, the roads are steep and not

"smooth-8urface._ There is a large number of villages necessiate 4-drive

. vehicle for access, -Accordingly, the people of villages, who depend on

vehicles or.foot, can obtain various benefits including monetary
saVings Suth as costs of transport and the value of time by utilization
of telephone.  Adding a consumer surplus, the economical internal rate

of return is supposed as 3 timeés of the financlal internal rate of

- return or-more.

The objective areas of the Project is for five Governorates in total

out: of 11 Governorates of Y.A.R, Proportion of the objecktive 100
villages is only 2% of about 5,700 villages in the five Governorates,

However, the rural telecommunication network established by the Project

.covers almost all parts of the five Governorates as its service areas

- not for only the objective 100 villages.

Namely, it-.is a back-~bone telecommunication network for the five

Governorates,

After completion of the Project, it is possible to expand the number of
subscribers easily with less investment by new installation of
subscriber stations at new villages in the service areas of the back-

bone telecommunication network installed. It is available to serve

approximately 5,000 lines or more for the five Governorates depending

on traffic conditions of subscribers.

Output. of -any Industries, in general speaking, does not growth unless a

- certain . size of communications input is made. It is an evidence that

the size of communications input coefficients of agriculture is
coﬁsiderahiy big in developing countries and high productive
agricultural sector as general tendency. The agriculture is a core

industry of Y.A.R_énd produces-about 30% of gross domestic product at

producer's prices, On the other hand, the rural areas to make the

-pfoducts of the so0il in Y.A.R situated on practically no telephone
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conditions and are isolated from structure of market econémy. - In such -
conditions, reliable and quick information by telecommunication which
supply by the Project will encourage the agriéﬂlture”to Shift'for_an
agriculture in market economy and increase-its productivity.ih'the"ldng

run.

(4) CCITT has suggested that corrvelation between telephone density ‘and GDP
as -an indication of ‘wealth of nations can_indieéte.the benefits: of '
telecommunications. According to inﬁerhatidnai comparisoﬁ by the above
method, the.éxisting telephone density~of-rufal areas in,Y}A.REiS'V
extremely low level compared with otheér deVEXopithCOUntriés.;*In view
of the above, it is obvious_that the Project is néceS$itated-utgéntly

for social and economic development of the rural areas in Y.A.R.

(5) The telephone lines installed by the Project (average 5.lines per.
village) can be utilized b§ about 2,000 inhabitants'(abput.BGO
families) including some inhabitants in the surroundiﬁngiliages;
There are a lobL of migrants outside Y.A.R in average O.Biperson_per:
family and it amounts to 1,170 ﬁhousand throughout:the-Country.' This
value is equivaleni to 2.7 Ltimes of the population of éépital Sana?é,
Since the people in the rural areas were impatiént-toihave not only
national but also international telebhone cails, their wishes wili Ee.

realized by this Project.
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" CHAPTER 'O ~CONCLUSTON ‘AND RECOMMENDATION -

-.9*1_”C§ﬁc1usi0n_

From the ana1y31s explalned in the previous chapters, it is expected
;that the PrOJect Will’ contrlbute largely to the economic ‘and social
development of rural areas throughout the five Governorates. Considering
the aval]dblllty of the basic telecommunication network establlshed by the
 Pr0Ject for expandlng of SubSCIleIS in new villages throughout the five
_Governorates, the effectlveness of 1n1t1a1 1nvestment is very big in

con31deratlou of future expan51on.

The overall-ﬁapfblllty of PTC 1nclud1ng ‘technical and manpower aspects

for the PrOJect 1mp1ementat10n is satlsfactorlly, and, it is considered that
the_malutenance and_mauagement on' the telecommunlcatlon network after the

Pfojectswiii Be'éundutted édequately.

?he burden Sharlng by Y. AR for the facilities are 121 station
:_bulldlngs, 122 ‘aerial supportlng Structures consist of towers and masts, and
fsubscrlber;Llne_ngtwprks for,lQO v;llages in addition to the land and’ access
'for'the:Stationégf‘Thé'réquifed“finauce for the Y,A.R side is estimated as
tapprox1mately 200 million yen equ1valent (900,000 US$ and 7,700,000 Y.R).
ThlS burden sharlng by Y.A.R shows the perceptlon by Y AR for importance of
the PrOJecL_and the intensive toward the completion of the Project, and are

‘to be highly appreciated.
9;23_Rgé0mMéudaﬁion

(l)'.The Pfoject will be achieved.in systematic integration of the
| "respectlve fac111t1es burdend by the both countries. Accordingly, it
_1s an; 1mportant key polnt on the project management to keep mutually
.synchronlzatlon of the 1mplementat10n schedules and matching of
.:technlcal matters between the both countries. Therefore, authorities
=concerned w1th both countries and related persons are to take following

. actlons,
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(2)

1) Y.A.R is to inform the Japan-Embassy‘of-thq,situatioq}fot,securinga
of finance to the facilities to be provided by Y.A.R immediately

after the signing of EXchange_of Notes.
2) At the time of contract related to consulting;

~ The PIC is .to inform the Qonsultaﬂt.of pﬁdcurement:ééhéddlggfqr_
the facilities to. be provided by. Y.A.R (Summary_of-technical

specifications, contractors and implementation time schedule).

- The consultant is to inform the PTC of the implementation time ...

schedule for the facilities to be provided by..Japan.

3) After the consultanting contract, practical coordination on_ the
project implementation is to be made through close: liaison between

the PTC and the consultant.

The effectiveness of initial investment to this:Projegt_willlproduce
more,fruitfui results by full;utilizatipn-of.the:systengapacitiés_and
functions of the basic'teiecommUHicapion-netwogk,installed,, Th@fefore,
more expansion of villagés'and_subscriber-toward;satisﬁying?telephone
supply targeted in_the Third.Fivé~Yeaf-Plan-will_hefexpetted to méker_'

more worthwhile project,-:
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