3)

This method is recommended as it is casy for telephone users to accept, because in
the case of this example, 1) the zone code “4” is not changed, 2) the exchange code
“43” is left as it is, t:hough “x is added, 3) the subscriber number “3546” is not
changed. Othermethodsinsertthe new code “x” in positions other than that between
the second and third digil. A modification of the switching equipment is necessary
to change the digit control. However, the recommended method does not bring about
any more difficulties than the other methods for this modification.

The numbering-capacity of the recommended method is 8,000,000 terminals since
combinations in the range from 200-0000 to 999-9999 are available,

To expand the numbering range, the addition of the toll prefix code and the zone code
to the conventional telephone number has been adopted by many telephone oper-
ating entities. An example for the area with the exchange code “43” (used in La
Ceiba) is shown below: '

Now (6-digit numbering)  43-3546
New (with toll prefix)  0x-43-3546

where, 0x is the toll prefix and zone code
xisonecof2,3,..,9

In this case, the exchange codes “20 10 “99” can be assigned besides “43” in the “0x”
area. It should be noted, however, that the subscriber must always dial eight digits
to make a toll call.

This method is also applicable to the Honduran telecommunications network. This
should be studied when the necessity of transferring the existing 6-digit system to
7-digit system comes up in the future.

Numbering plan in the ISDN era

CCITT recommends taking measures to transfer an existing numbering plan to anew
one to cope with the ISDN era. The transfer will be putinto effectin December, 1996.
According to the CCITT Recommendation E.164, it is stated “... The maximum
number length shall be 15 digits. However, some Administratiods may wish to
increase their register capacity to 16 or 17 digits. The decision on régister capacity
is left as a matter to be taken by individual Administrations.” The length does not
include prefixes, language digits, or address delimiters since these items are not -



considered part of the international ISDN.

Accordingly, exchanges to be introduced in the future should be equipped with the
capacity to meet the requirements stated in the rccommendation. Besidcs, the idea
of sub-addressing, which constitutes an intrinsic part of the ISDN addressing
capabilities, should be taken into consideration when acquiring switching equip-
ment. The number structure in the ISDN era is shown in Figure 6.5.3-1,

Figure 6.5.3-1 Number Structure in the ISDN Era
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6.5.4 Charge unit area

1)

2)

3

Definition of charge unit arca

A charge unit area is an area where a call which originates and terminates within it
is defined as focal cali. All calls which originate in the charge unit area and go out

of the area are defined as toll calls.

Eachof the charge unit areas has a geographical point to represent the area and charge
for a call between two different charge unit areas, calculated in conformity with the

distance between the two points.

The charge unit area should be decided so that it can be left 'unchanged for a long

time, since it is the base of charge calculation.
Relationship with the numbering plan

All the telephone subscribers shall belong to one of the charge unit areas and the
telephone number of a subscriber shall indicaie clearly the charge unit area to which
it belongs. Consequenily, the exchange code or the code for a municipality shall

correspond to only one charge unit area.
Establishmient of charge unit area

The charge unit area should be decided based on a result of examination of the
technical, economical, maintenance and operation aspects, as well as the users’

benefits.

For the technical aspects, consideration should be given to switching equipmeni
functions, characteristics of distribution cables, characteristics of transmission
technology to apply, and so on. Most of the switching equipment can handle up to
around 1,800 ohm line resistance, including the telephone set, with insulation
resistance better than 25 kilo-ohms. In general, extension of a service area by means
of normal subscriber cables is about 14 kilo-meters with the above-mentioned
conditions and standard transmission loss of HONDUTEL. Accordingly, subscrib-
ers situated in a area beyond this distance need some other technical measures. If
the subscriber line is extended by a subscriber loop cxtension system, for exarnple,
it will be more costly than using metallic pair cables.



From aneconomic pointof view, itis preferred that the charge unit arcais determined
such that the subscriber terminals are connected by normal metallic pair cables and
that the sWitching equipment does not need any additional devices. Using hardware
~ which requires parts and/or materials not readily available should be avoided in

building the network,

For the telephone users, cutting everyday life area in pieces is not acceptable. Lining
by mountain, river, desert, or wilderness is more acceptable for users. Administra-

tive boundaries may also be natural to the users.

The Honduran administrative structure is formed using levels such as caserio or
aldea (village), municipio (Municipality), and departamento (Department). There
are 18 Departments in the country and about 300 Municipalities. The village is a

small community under the Municipality level.

The Departments and the Municipalities have an important city which is situated at
a central point of the inhabited areas, in many cases, in the Department or
Municipality. Since calls between those cities are presently charged as toll calls, it
is easy for telephone users to accept an area around the city as the charge unit area.
In this case, making the Municipality correspond to the charge unit area is adequate
as itis compatible with the present charging system. While many Municipalities are
about 25Km in diameter, most of the inhabited areas can be provided with one point

of traffic convergence.

In conclusion, according to the above-mentioned situations, it is proposed that a
Municipality or a combination of Municipalities corresponds to a charge unit area.

6.6 Signaling Plan
6.6.1 Inter-exchange signaling

The ekisting‘ signaling system should be kept in acc¢ordance with the principles stated in
Section6.1. Inter-éxchange signaling s'yste'm;s now in use in Honduras are R2(D), R2(A),
DC/MFC, and DC/DP for domestic channels, and R2(D) and System No. 5 for inter-
national channels., Table 6.6.1-1 shows the signaling systems now in use in a matrix

between exchanges.



Table 6.6.1-1 Matrix of Signaling

6.6.2

6.7

6.7.1

To| .S and TLS o International
From SX$  XB ESS DIGITAL DIGITAL
LS SXS DC  BC DC DC DC
: XB DC  DCMFC R2MFC(A) R2MFC(A) | R2 MFC(A)
an ESS DC  R2MFC(A) R2Z MFC(A) R2 MFC(A) | R2 MEC(A)
TLS DIGITAL | DC  R2MFC(A) R2 MFC(A) R2 MFC(D) | R2 MFC(D)
International DIGITAL DC R2 MFC(A) .R_Z MFC(A) R2 MEFC(D) { RZMFC/#5

For the section to be_i'ntroduccd in relation to this Plan, as a rule; the signaling system
R2(D) will be applied. However, if the counterexchange is not equipped with this
function, a signaling system equipped for the counterexchange will be applied.

All the switching systems to be introduced in the future should be digital using a stored
program control so that the switching system can be flexible ininterfacing with a possible
change of signaling system in the future. The No. 7 Common Channel Signaling System

is preferred for the national telecommunications network in the future, .

Subscriber line signal

The existing signaling system will be kept in accordance with the principles stated in
Section 6.1. As for the subscriber signal, a loop disconnect type of signaling and a multi-
frequency in-band signaling are presently used in Honduras. The former has two types:

10 p.p.s. and 20 p.p.s.

Charging Plan

Local call charge

Switching equipment to be introduced in relation to this Plan should be digital uéing
stored program control so that the switching system can be ﬂexibl:e in changing the

charging method. Charging methods for local cails are as follows:

~ Flat rate _
—  Unit fee charging

Time charging



The existing charging method should be kept and the switching equipment should be
programmed in accordance with specified requirement when introducing actually.
When arural subscriberis connected to an existing oranew cxchangc the subscriber will
be charged by the method applied to the exchange.

All the exchanges are equipped with subscriber call meters. One meter corresponds to

. an individual subscriber. A single charge unit is raised for each chargeable call. With

6.7.2

this method now in use in Honduras, the charge for the call taks into account its duration.
A single charge unitis a call of three minutes or less. The unitisrecorded by amechanical
meter for amechanical switching system, or in a data base for adigital switching system.

Toll call charge

The charge for the toll call takes into account its distance and duration, This method now

in use should be kept.

-Using this method, with a mechanical switching system, the switching system must be

able to determine the appropriate rate for the call and ensure that it is recorded, either
while the callis in progress oron its termination. Inall cases itis usual to have aminimum
call charge time. This is the time allowed for one call charge unit. The time depends upon .
the distance: a longer time is given for nearer calls and a shorter time for more distant

calls.

In the case of the electro-mechanic and digital switching System, it must be able to
measure the duration of a call. The duration is then converted to call charge units at the
end of the call or the basic data can be transferred to the billing system where the
appropnate call charge is calculated. This ability to prowde/recm d detailed information

(heremafter referred to as “AMA”) about each call should be mstal[ed in the sw:lchmg

system to be mtroduced in the futme



6.7.3 International call

For international calls, the destination and duration of the call is measured at the
international switch located in Tegucigalpa and the data are transferred to-the billing
system where the appropriate call charge is calculated in accordance with the tariff
established by HONDUTEL. Information about the calling subscriber is transferred to
the national center from the local exchange via the toll exchange. This method of
charging international calls should not be affected by the incbrporaﬁon of the rural

telecommunications network.

6.7.4 Charging for the rural telecommunications network subscriber

6.8

6.8.1

The rural telecommunications network subscribers should be charged in the same way
‘as that effective now in the urban telecommunications network in order to maintain a
unified charging system in the country. That is, the call should be charged in such way
that the local call is charged in accordance with its duration, the toll call in accordance
with its duration and distance, the international call in accordance with its duration and
destination. The toll call and the international call shounld be charged by the method
having a bill of detailed call information. ' '

Engineering Standard
Connection loss probability

The connection loss probability now applied to the existing urbén tg:lecommtjnications
network should be kept. For the exchanges to be introduced in relation to this i’lan the
connection 10ss probability or the rate of call attempts which are blockecl or excesswely
delayed within the exchange should be designed as shownin Table 6 8.1-1. Connection
loss probability in route selection in the network should be shown i in Figure 6.8.1-1, in
accordance with the existing standard. The connection loss probability between the
telephone exchange and the terminals to be connected by means of a channel sharing
radio transmission system is determined in consideration of the total grade of service.
For the rural telecommunications network, it is recommended to apply double the urban
telecommunications network value or 0.02 for making the rural telecommunications
network cconomic, by taking into account the fact that the Honduran telecommunica-
tions network is a 3-level hierarchy.
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Table 6.8.1-1 Connection Loss Probability at Switching Point

Type of connection Probability
Internal 102
Originating 5x 107
Terminating 5x107
Transit 103

Figure 6.6.1-1 Connection Loss Probability -
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6.8.2 Transmission loss assignment

The transmission loss assignment now applied 1o the ekisiiﬁg_ télecbmmunications
network should be kept. The standard transmission loss is 23 dB for digital-to-digital
connection and 30 dB for analog-to-analog connection. Figure 6.8.2-1 shows the present
standard. However, it is not economical some times to provide all the .i;li;fa"l subScribers
with the present standard or 8 dB between the subscriber terminal and the telephone
exchange. Hence, it is proposed that the same transmission loss as analog-to-analog
connection presently effective or 30 dB be allowed for rural subscriber connection even

if the rural subscriber is connected to a digital exchange.

Figure 6.8.2-1 Transmission Loss Standard
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6.9 Network Synchronization Plan
6.9.1 Purpose of network synchronization

-Synchronization in a digital network is a means to control the slip rate so that the quality
of services can be maintained at an acceptable level. Popular network synchronization
methods are as follows:

- Plesiochronous synchronization
- Master-subordinate synchronization
- Mutual synchronization

6.9.2 Network synchronization used in Honduras

The synchronization method used in Honduras is master-subordinate synchronization;.
A cesium clock with frequency accuracy 10! is placed atthe national cénterin’l‘egucigalpé
to 'supply' the clock pulses to the national telecommunications network. This ckock
accuracy 1 in conformity with the CCITT Recommendation G.822 to cover the
reqhiremcnts for slip rate, The existing synchronization diagram is shown in Figure
6.9.1-1, ‘ n ' '

6.9.3 New network synchronization plan

Tﬁ; base of the existing synchronization'plan will be kept ‘without change. The
exchanges to be introduced in the rural telecommunications network will be distributed
clock pulses from PC in the existing national telecommunications network.

The main obj‘ectiiver of .the synchronization is to' maintain the slip rate in a worldwide
digitalicoﬁnection,in[acébrddncé with the CCITT Recommendation G.822. In the
récOmmendation, the énd~t0—eﬁd slip rate perfbrmance required for the Standard Digital
.Hypothetical Reférence Connection is stated. The slip rates are allocated to different
sections of an international connection. The slip rate objectives for dotnestic connection
should be determined in reference to that slip rate allocation.
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i

HONDUTEL has already adopted, in conformity with the Recommendation, a cesium

clock with frequency accuracy 10", This clock is the master of the domestic network

and the clock pulses are distributed to all the digital exchanges in a master-subordinate
hierarchy. To maintain the clock frequency stability of the subordinate exchange, it is
recommended that a clock with frequency stability of 10-'° be used for the SCs, PCs, and
exchanges with short-cut circuits, and one at 10 be used for the others including the

remote unit.

HONDUTEL has already taken into account measures for coping with possible faults
because of the importance of the synchronization clock pulse. The digital master clock

is equipped to INT-D with aspare. Emergency clock paths are provided in consideration

of confusion which may be brought about in the digital network by a possible power
failure, fire, flood, trouble in circuits, or clock path disconnection.
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CHAPTER 7 RURAL TELECOMMUNICATIONS NETWORK PLAN

7.1 Basic Policy of Plan Making
7.1.1 Base of design

‘“The rural telecommunications network was designed based on the principles of
HONDUTEL, which 'intended to establish a network mainly by means of digital radio
technology taking into consideration the factor for facilities maintenance and forkeeping
the service level at a certain reasonable level.”

In designing the rural telecommunications network in the Plan, the use of existing
facilities and systems, compatibility with existing technology, facilities maintenance,
“and economy balance were also taken into consideration. '

in order to guarantee reasonable operation and mainicnance, the network was made as
simply as possible, avoiding introduction of different technologies. This Plan was made
on the condition that exchanges, transmission systems, and rural telecommunications

T systems to be introduced were all digital.

In addition to the above-mentioned points, the initial cost and the operating cost were to

* be kept as low as possible.
7.1.2 Target of rural telecommunicatiors network plan

This Plan aims to provide 12,090 telephone lines, which was the result of the telephone
« - demand forecast for the year 2002 performed on the subject communities, based on the
information obtained by the field éurvey in Honduras. The telephone density will
increase to 1.66 main lines per 100 inhabitants, when the 12,090 telephones are provided.

7.1.3 Services to offer

. This Plan aims. to offer the automatic subscriber dial telephone service in the subject

. areas. General indivi_@al telephone lines are counted. The public telephone service is

assumed 1o be realized with operator assistance by means of the general telephone line.

- Adoption of.coin telephones was dismissed, because the coin telephone is troublesome

g compared with the general telephone, and placed at a remote rural office, The facsimile
and data transmission services can be realized by connecting the proper terminals to the



telephone line when necessary.

The local, toll, and international calls will be connected primarily by subscriber dialing.
Operator assistance service can be available for the toll and international calls, when
necessary, by means of special codes.

The grade of service was designed to be equivalent to that of the existing telecommu-

“nications network., The possibility is open that when the ISDN services are introduced
in the urban area, they can also be introduced to the rural telecommunications network
since it was designed with digital exchanges and digital transmission systems.

7.1.4 Term of the Plan

This Plah aims to design the facilities of a telecommunications network that will satisfy
telephone demand in the year 2002.

7.1.5 Consideration for present factlitics
1) Land and facilities

For planning an economical rural telecommunications network, land and facilities
owned by HONDUTEL were used as much as possible. They were land, access
roads, towers, and buildings as the basic facilities, as well as exchanges, cable and
radio transmission systems as the telccommunications facilities. The main points
applied in establishing this Plan were as follows:—

Land is the space necessary for constructing towers and buildings, and for placing
containers, The equipment should be installed in existing buildings in order to avoid
new acquisitions of land and buildings. Confainers should be placed on the land
possessed by HONDUTEL. In most cases in the rural communities, land must be

newly acquired.

"Yowers arc used for installing transmitting and receiving antennas of radio systems.
Existing towers should be used for that purpose ‘as much as possible. In rural
communities there are no existing towers, so iew ones will have to be installed. The
‘access road is the way to get to the radio station. A new one "should be made when
a station is allocated in this Plan, - ' . ' '
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The use of existing exchanges should be determined taking into consideration the
-equipment , available physical capacity, and geographic conditions of the relevant
rural community.

Both analog and digital exchanges are now in use in Honduras. The analog system
is available if there are enough free terminals to connect the subscribers in the rural
community, and the calls from the subscribers do not present charging problems, that
is, the calls can be dealt with as local calls.

Figure 7.1.5-1 shows an example where subscribers from different charge unit areas
are connected to one exchange. In this case the detailed billing function is
indispensable. Exchanges that already have this function arc available if they have

cnough free terminals.

"~ Figure 7.1.5-1 Attendance of Subscribers in Different Charge Unit Areas
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The usc of existing exchanges is determined taking in consideration the above
conditions. Table7.1.5-1shows the relationships. Incbnclusion, adigital exchange
will be introduced by this Plan if there are no free terminals nor exchange installation
plans in HONDUTEL.

Tabie 7.1._5-1 Choice of Existing Exchahges _

Free Expansion Exchange Possiblity.of application Necessily of
terminal plan type of exchanges expansion or
"1 Subscribers | Subscribers | introduction of
in the city out the city new exchange
Yes - Analog Yes - No No
-  Digital Yes Yes No . .
No Yes Analog ~ Yes No Yes, Other projects
Digital Yes Yes Yes, Other projects
No - - - Yes, This Plan

2)

‘The existing cable and radio transmission systems facilities should be used, if
available, to provide transmission links in the rural telecommunications network.

Both the analog and digital systems are now in use in HONDUTEL. Of these, only
the digital links should be used. The rural telecommunications systems to be
introduced by this Plan have been defined as digital.

Connection to the new rural telecommunications network
The Study proceeded based on the principles stated below.

The existing urban telecommunications network will connect subscribers in the new

rural telecommunications network or accept their converged traffic.

The mode connecting subscribers in the new rural telecommunications network can
be divided into two categories: 1) direct connection to an exchange in the urban area
by metallic cable, 2) connection to an exchange in the urban area via arural exchange
or any rural telecommunications system, such as a digital multi-access system, a
digital subscriber carrier system, etc. Ineither case, it is ‘proposed that HONDUTEL
provide the exchanges in urban areas with enough terminals to connect the forecasted
number of rural subscriber terminals. Ifit is neéessary to connect rural subscribers,
thicker cables than those used presently should be used, since it is more economical

than cable and/or radio transmission system,
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The new exchanges to be introduced in the rural telecommunications network, which

will connect and converge the traffic of rural subscribers not connected to the urban

--exchanges, should be connected to the digital exchange in the urban area. The

signaling system applied between them is the R2(D) system.

In this Plan, the exchanges to be introduced in the rural telecommunications network
are defined to be the independent and portable type so that HONDUTEL can be

flexible in transferring and/or replacing them in proportion to increase demand in the

“future. Then the links between the exchanges are essentially R2(D). However, the

connection between thern may be realized the manufacturer's own way, if the
network is consists of a host and remote unit.

However, the possibility of introducing a remote unit of the urban network exchange
may be: proper in some cases. Application of the remote unit brings about some
disadvantages: 1) the capacity expansion of the remote unit is subject to the software
and hardware conditions of the host exchange, because the host and the remote unit
are always of one technology; 2} accordingly, the remote unit cannot be connected
to an exchange of differenct technolgy. As a result, the dependency to the manu-

facture is very high.
Expansion of existing equipment

The Plan was made up on the assumption that an adequate expansion of exchanges
in the existing telecommunications network would be realized by projects other than

‘this, if it will be necessary to establish this new rural telecommunications network.

For expansion of the transmission systems in the existing telecommunications
network, the Study was made for providing the equipment by this Plan, in case
HONDUTEL did not have adequate expansion plans. Provision of transmission
systems to link the exchanges in the rural telecommunications network to those in
the existing national telecommunications network was included in this Plan. Exist-
ing systems and those listed in HONDUTEL’s project were assumed to exist and

‘applied in this Plan. Expansion of analog transmission system was out of the Study

because the rural exchanges were defined as digital.



4) Cooperation with expansion plans

This Plan was made up in conjunction with and assumption of the expansion plans

of HONDUTEL, which aims to bring the installed capacity to 241,000 in the three

major cities and 62,200 in other important cities, The details are presenied in the
- Appendix.

It is proposed that expansion of adequate capacity should be taken into account to
accept the traffic to/from the rural telecommunications network. Modification may
be necessary of the present expansion plans.

The exchanges in the urban telecommunications network which are used to connect
. rural subscribers should be expanded to have enough traffic capacity and terminals.
The same should be applied to those introduced in .the future. Tréfﬁc capacity and
inter-exchange trunk circuits should also be taken into consideration if the exchange

is to have links with the rural exchanges.

Introduction of some exchanges in the rural areas was decided on in order to
converge telephone traffic in these areas. The transmissionsystem capacity between
the new rural exchanges and those in the existing national telecommunications
network was decided on in accordance with the technical standards of HONDUTEL
and forecast iraffic volume.

HONDUTEL should. provide the existing national telecommunications network
with an adequate number ofsubscriber‘terminals, inter-exchange circuits, and traffic
capacity to connect rural subscribers in relation to the new rural telecommunications
network. The number of subscriber terminals to be provided should be determined
in conjunction with the forecast demand of each exchange as shown in Table 7.2.4-
1. The number of inter-exchange circuits to be provided is shown in Table 8.2.2-
2. The traffic capacity to be provided should be calculated using the total number
of subscriber lines and inter-exchange circuits of the exchange.

7.1.6 Facilities for the rural telecommunications network .
1) Exchange

Switching equipment for the rural telecommunications network was defined to offer
the services equal to the existing telecommunications network.



The rural subscribers will be connected to the exchanges in the following ways, The
first case is where the rural subscribers are connected to the exchange, existing or

planned m the existing nauonal telecommunications network. The second one is
where the rural subscribers are connected to the exchange to be newly introduced for

this rural telecommunications nctwork. Figure 7.1.6-1 shows these modes of
incorporation. The switching system or exchange was defined based on the policies

st_z_ited below.

Figure 7.1.6-1 Incorporation Modes of the Rural Communities
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b)

Connection to the new rural exchange

Exchanges will be introduced in some communities if it is beneficial aficr an
economic comparison. In this case the exchange should be defined as follows:

Basic services

In this Plan, the exchange will be chosen to offer automatic tel'eph‘one service in
the rural telecommunications network. The exchange should have the follow-
ing functions.

— Automatic local cal

— Automatic toll call

— Automatic international cal
—  Special number call

— Operator call

These basic services include malicious-call trace, interception of calls, absent-
subscriber service, call barring, and line monitoring.

Additional services

Additional services are as follows. These services are now available in the urban
telecommunications network,

— Abbreviated dialin

- Call diversion

— Conference call service

— (all waiting

—~ Completion of call 10 busy subscribers
— Hot-line call service

— Originating call control service
Hardware and software of exchange

In conmderahon of ﬂexlblllty of replacemem or transfer WhiCh may be caused
by increased demand in the future, the exchanges to be 1ntr0duced in the rural
telecommumcatlons netwoxk in the future should be the digital, independent,
and pontable {or container) type.

7-8



" Expansion of existing exchanges depends on the manufacture. This can not be
realized by the user. HONDUTEL uwsually replaces exchanges with one of larger
capacity in order o cope with increased demand. This is reasonable, especially
for the small exchanges popular in Honduras. The policy of introducing the
independent and portable exchange in this Plan is in line with this pracitice.

The exchange to be introduced in this Plan shall be digital and have the follow-

ing hardware and software conditions. The terminal capacity of the exchange

should be designed to have 'adequate redundéncy_ to guaranteé smooth system

operation and to keep the service quality at a certain level. It will do this by
‘providing reserved terminals for operation and maintenance, and for temporary
. and unexpected demand peaks due to accidents, social events, and local projects.

Adequate redundancy must be designed into the basic hardware depending on
_ the traffic volume, number of calls and the tocal data basc.

Enourgh cépécity to meet the forecast demand
. — Stored program control system
—~ Load control ﬁmction
— Detailed billing functio
— Number storage function to meet ISDN requirements -

— MFC-R2(D), MFC-R2(A) signaling system
2} Inter-exchange transmission systems

The inter-exchange transmission system to be introduced in this Plan should be a
digital systein' for consistency with the digital exchanges. The transmisston system
beIWeen exchanges can be generally provided by cable transmission technology or
by radio transmission technology. Either one of those technologies will be adopted
after considering the economy, topographical condition and maintainabitity.

a) Subiject of system examination

For cable transmission technology, an optical fiber system is one of those widely
adopted by many operating companies in the world. At the same time, the digital
microwave transmission is the technology used in many operating companies in



establishing radio links for this purpose. An examination was made on those
‘two technologies.

~  Optical fiber transmission system
— Digital microwave transmission system
b) System configuration

Typical system configurations of those two systems are shown in Figure 7.1.6-
2 and Figure 7.1.6-3. .

Figure 7.1.6-2 Schematic Diagram of Optical Fiber Transmission System

Optical Optical _

M O R

fiber fiber O_ M
U +1 E L. U
X T cable p | cable Tl x

Exchange Exchange

MUX: Multiplexer
QLT: Optical line terminal
REP: Repeater

Figure 7.1.6-3 Schematic Diagram of Digital Microwave Transmission System
M| |T { )| R | ).‘ T| |M
u / E

R -

Exchange ' " Exchange

T
c

MUX: Multiplexer
T/R:  Radio equipment
REP: Repeater
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¢) Examination of the economic ¢onsiderations

The examination on the economic considerations was made, focussing on the

following points.
— Transmission capacity

Transmission capacity should correspond to the number of intér-exchange
trunk lines. The same capacity should apply to the optical fiber and the digital

microwave transmission systems.
— Basic facilities

The optical fiber transmission system should include the sites and office
buildings.

The digital microwave transmission system should include the towers but not

include the sites, office buildings and access roads.
— Power supply equipment |

Since optical fiber transmission cables will be laid along the main roads,
§ commercial power supply can be easily obtained. Therefore only the rectifiers
and baiteries should be provided for the power supply equipment.

In the digital microwave transmission system, commercial power stipply can be

“easily obtained for the termina! stations in the cities but not for the repeater
stations on the mountain. The terminal stations should be provided with
rectifiers and batteries. The repeater stations should be provided with diesel
generators in addition to equipment for the terminal stations.

Figure 7.1.6-4 shows the result of the cost comparison made on the optical fiber
and the digital microwave transmission systems under the above mentioned
conditions.

The comparison result indicates that the optical fiber transmission system is
more advantageous economically than the digital microwave transmission

system.
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Figure 7.1.6-4 Cost Comparison between Optical Fiber Transmission System
and Digital Microwave Transmission System

Relative g

Cost V
7 - _ : /ﬂ/

T - T T — - T ™ T
30 60 70 120 140 180 210 - 240 280 300

Distance (km}

01 Optical fiber  + Digital microwave

d) Examination under other conditions

Table 7.1.6-1 outlines the résult of examination made under the other conditions.
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Table 7.1.6-1 Comparison of Inter-exchange Transmission Systems

Optical fiber transmission system

Digital microwave transmission system

Topographical (1) Layingthecablealongtheroads | (1)  New construction of repeater stations on

condition makes it unnecessary (o the mountains is expecled, necessiating
consiruct access roads for the the construction of access roads for
constiiction and maintenance constryctionandmaintenance work. This
of repeater stations, reducing is expected to drastically raise the con-
the construction cost. struction cosl.

{2) . Consequently, joint use:of | (2)  Since it is difficult 10 obtain commer-
power poles of ENEE, the pub- ciat power for the repeater stations on
lic corporation for power supply the mountains, power supply equip-
in Honduras can be expected, ment must be specially considered,
further reducing the construc- contributing to the higher construc-
tion cost. tion cost.

Maintainability (1) To construct the repeater sta- | (1) It 1akes time for the staff to reach a
tion between the principal rural répeater station on the mountain.
communities and the capitat of
the Municipality, the cables are | (2} Recovery from a fault may be pro-
expected to be laid along the longed if the power supply equipment
principa[ roads inorder to make should fail at a repeater station not
the maintenance easy. serviced from the commercial power

. . . S supply.

(2)  Standard repeater station inter-
vals are approximately 70 km. | (3) Conventional maintenance method for

This reduces the number of
repeater stations and makes the
maintenance operation com-
paratively easy.

(3) Optical cable conmection and
other special techniques are
needed for the maintenance
operation.

the digital microwave transmission
system - will be sufficient for
maintenance.

Expandability in

Transmission capacity can be increased

When the transmission capacity for the perti-

the future by replacing or by adding MUX and | nent frequency bandwidth is exceeded, the
OLT. equipment for other frequency bandwidth

must be arranged.
Conclusion When compared with the digital mi- { When compared with the optical fiber trans-

crowave transmission system, this

system is judged to be more advanta-
geous. .

mission system, this system is not judged
moze advantageous.
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3)

¢) Result of the examination of the inter-exchange transmission systems

On the basis of the result of examinations c) and d) above, the optical fiber
transmission system should be adopted for the inter-exchange transmission

system.
Subscriber line extension system

The subscriber line extension technology is used for a section where the ordinary
metallic cable system cannot be applied because of distance conditions. The
technology to be intreduced under this Plan was 'selected after considering the
economy, topographic condition, maintainability and future expandability. The
metallic cable system should be used in as many cases as possible if the engineering
standards are satisfied. The limit of applicable distance of the metallic cable system -

is stated in a later paragraph on the subscriber line facilities.

a) . Subject of system examination
1) Digital Multi-Access System (heremafler referred to as DMAS)

— Connects multiple service areas in scattered locations with the central base

station via a radio system.

— Allocates each service area with an independent set of frequencies for

sending and recetving,

— Concentrates lines by dividing a radio channel into several tens of time

slots,

— Supervises and controls the system with the on-line terminal devices |
installed at the base station.

— Enables about 10 hops of repeating.
- Uses the frequency bandw1dth of 400 to 2500 MHz.
ii) Dlgltal Subscriber Cable System (hereinafter- referred to as DSCS)

— Connects multiple service areas in scattered locations with the exchange :
via optical fiber cable transmission system. '

— Accominodates a total of about 120 channels.

— Has a transit transmission distance of about 45km (can be extended to
about 70km by using additional devices.)
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— Supervises and controls the system with:the on-line terminal device
installed at the central base station.

— Usesa siﬁgle'mode optical fiber cable with a waveiength of 1.31 micro-
mceters, for example.

iii) Single Channel System
~ Accommodates remote single subscribers with the radio system.
— Uses frequency bandwidth of 60 to 800 MHz.
- Uses prin-cipaliy an aﬁalog modulation Sy.s:tem.

iv) Satellite System

— Applies to international channels in case topographic difficulties are
foreseen when using a conventional radio and/or cable system.

— Small capacity and low cost system is under development.
— Systems on the earth necesitate large power consumption.
— Transponder is costly. .

— H.as a short life of about 10 years.

The single channel radio system is used as a means of communication with isolated
communities having small demand for communication. This system has capacity
foronly O_ﬂe Speech channel inone direction. This system is not suitable for _coVering
the average number of demand of 55 per community found by the pfesént survey
judging from the problems of frequency allocation, counter-interference measure,
and network expandability after installation. Consequenily, this system is not

subject to examination for this time,

A satellite-based communication neiwork, DOMSAT, hasbeenoperating in Honduiras
since 1990 and presently accommodates five (5) cities for public use as of the end
of 1991. This system has no reserve satellite, and the launching of a reserve satellite

. .or a new active satellite is not scheduled in the near future. Moreover, the life of
‘present satellite is supposed to expire at the subject year of this Plan. This system

has poor speech quality because of the delay time of 0.24 second per hop that is
generated physicaily. Furthermore, the cost of this system is higher than that of
DMAS. Consequently, this system was not included in the examination for this Plan.
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Network construction may be considered by using INTELSAT and other satellites,
but it was not considered here because of such economic reasons as transponder
rental charges and the construction cost of an carth station, - and of the degradation
of speech quality because of the delay time.

b) System configuration

Figure 7.1.6-5 shows the outline of the rural telecommunications systems.

Figure 7.1.6-5 Rural Telecommunications Systems

DMAS
SYSTEM B - =
=
DSCS
SYSTEM CT RT RT RT
| /\ /\ /\
=20 = - TR
SINGLE , J" /\
CHANNEL, BS S __g|
SYSTEM '
. Q SATELLITE
SATELLITE e a
SYSTEM o o I s
=
EX: EXCHANGE CT: CENTRALTERMINAL ~ MUX: MULTIPLEXER

BS: BASE STATION UNIT RT: REMOTE TERMINAL ES: EARTH STATION
R: REPEATER UNIT ‘ . I
S: SUBSCRIBER UNIT
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¢) Examination on the basis of economy

From the above mentioned item a), the digital multi-access system and digital

subscriber cable system should be examined as candidates for the subscriber

cable extension system.

)

Examination conditions
— Transmission capacity

Since the transmission capacity for the digital subscriber cable system is
120 channels per system, the digital multi-access system was compared
with the identical capacity. '

— Basic equipment

The repeater stations for the digital subscriber cable system were included
inthe comparison. The digital multi-access system repeater stations to be
newly constructed included the site, access road and towers. Where the
existing repeater station is used, these items were not included.

- Power supply equipment

In the digital subscriber cable sysiem, the commercial power supply is
needed. Therefore, rectifiers and batteries were included in the comparison
for the power supply equipment.

In the digital multi-access system, commercial power supply can be easily
obtained for the radio base stations in the cities but not for the repeater
stations on the mountains, Consequently a solar cell system and batteries
should be provided for the [atter. |

i1} Resuli of the examination

Figure 7.1.6-6 shows the result of the cost comparison made on the digital

subscriber cable system and digital multi-access system. The comparison result
indicates that the digital multi-access system (DMAS) is more advantageous
than the digital subscriber cable system (DSCS).
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Figure 7.1.6-6 Cost Comparison between Digital Multi-Access
System and Digital Subscriber Cable System

Retative 7
cost
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45 70 90 135 14 180 210 225 270 280

Distance (kny) -

d) Examination under other conditions

Table 7.1.6-2 outlines the result of examination made under other conditions.
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Table 7.1.6-2  Comparison of Subscriber Line Extension Systems

Digilali subscriber cable system

~ Digital multi-access system

Topographical
condition

1))

@

If all the demand for telephone
subscriber is covered by this SYs-
tem, a total of over 5,000 km of
optical fiber cable will be re-
quired. Much difficulty is pre-
dicated for laying the optical fi-
ber cable because it must go over
the mountains and across the
riverss.

Optical fiber cable is laid along
the roads. However, the road
condition is extremely bad in the
mountain areas.

(1)

(2)

(3)

This system is suitable for connect-
ing the local.communities scattered
over 2 vast area, It is hardly affected
by the road conditions.

Although a good line-of-sight is re-
quired between the repeater stations,
an appropriate sysiem can be con-
structed by building repeater stations
at appropriale points,

Existing repeater stations can be
utilized.

Maintainability

1)

@

Difficulties of maintenance
operation are expected as the total
length of optical fiber cable is
great. '

Cable léyihg route is affected by

which may degrade the
maintainability of optical fiber
cable.

the topographical conditions,

o))

. Asexamined on the economy of con-

struction work, building appropriate
atcess roadsenables the maintenance
of repeater stations.

Fuiure

expandability .

(N

Transfnission capacity can_be
increased by replacing the
equipments of the digital sub-
scriber cable system.with MUX
and OLT equipments.

(1)

. Although dependent on _thé accom-

modation capacity of the radio base
station, the number of subseribers

- can be increased easily by installing

an end office with the permiited
capacity. '

Result of
examination

Compared with the digital multi-access
system, this systemn is less advantageous
as the subscriber line extension systern.

Compared with the digital subscriber cable
system, this system can be judged more

advantageous as the subscriber line exten-
sion system.
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4)

e) Result of the examination of the subscriber line extension systems-

On the basis of the results of examnination ¢) and d) | _abpve, the digital multi- .
access system should be adopted for the subscriber line extension system,

Combination of applicable technologies

Another way for accommodalting rural subscribers to the national telecommunica-

tions network, mvolves installing an exchange in the service area, in place of

providing subscrlbel line extension systems, DMAS for example, which was

dlscussed prevnously

Thus as described .so for, it is apparent that DMAS is advantageous among the
subscriber line extension systems. ‘However, applicable frequencies are limited in
DMAS and this in turn limits the margin for the future expansion of the system.

- Consequently, itis better to mtmduce a lelephone exchangei inanarea with telephone
- demand higher than a certam level. '

Therefore, it is necessary to compare the cost of DMAS and the telephone exchange
construction in relation to the number of subscribers concerned, to obtain the cost .

demarcation point.

Figure 7.1.6-7 shows the result of these comparisons. The cost of the respective
systems is based on a model calculation. The inter- exchange transmission distance -

is caIculated as being less than 50km by con51dermg the topographlc and actual

conditions of the telecommunications network configurationin Honduras. According :

" to this figure, the demarcation point is set at a demand of about 200 subscribers. It

indicates that the construction of a telephone exchange is more advantageous if the -
total number of subscrlbers exceeds about 200 ‘ -
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Figure 7.1.6-7 Cost Comparison between Digital Multi-Access System and
Telephone Exchange '

Relative
cost Digital multi-access system
-
* i
e Telephone exchange
5 = I _l
. —- by :
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2 —
1= P 5
192 300 600
) Number of subscribers

:

5) Outside plant

Basic policies for outside plants are as follows:

— Taking into account rural area conditions, outside plants must be highly fault

;‘esistant:.:
- Pr-ior‘ityr is piaced u.l:pon case .of maintenance.
- iLoWC(-)st.- - o
a) Facilities olf inter-exchange circuits
1). Examination of cable ..

The optical fiber transmission system was found to be 'advanltageous in the
preceding comphrison of inter—exc.hange transmission. Since non-gas single
mode type cables are w'i_dély used in establishing the infer-exchange circuits,
they are chosen in this Plan. The cables will be laid overhead by means of

poles.



ii) Examination of line type

There are three types in cable construction: burial type, conduit type, and aerial
type. The type to be selected should be decided after making a general
judgement on the topographic and economic factor.

Table 7.1.6-3 shows the result of comparison of respective construction types.

Table 7.1.6-3 Comparison of Cable Construction Types

Types Aerial Conduit Direct
liems lype type buried type
Construction cost fow : “high medium
Degree of difficulty or excellent poor good

ease of construction

Maintainability _exceflent ‘good poor
Facility reliability good excellent ‘good
Total evaination excellent poor ‘ good

On the basis of the above result, an aerial cable type should be applied.
ii1) Selection of route

_ Fortheeaseof repéir of faults and checkiﬂg op'eration, thé cable route should

be along the road. Such roads should be passable during the rainy season.

— Considering the economic and maintenance factors, the routing should be
determined in the shortest possibie distance.

iv) Examination of cable core number

The necessary cable core number should be the number of necessary system
lines plus a spare core.



b) Subscriber line facilities
i) Demand distribution state

Subject communities surround an area of approximately 1km x 1km centering
around the offices of the govémmental institutions.  Most of the telephone
demand is expected to be in the central part of the communities.

Figure 7.1.6-8 shows the distribution of communities according to the demand.

Figure 7.1.6-8 State of Community Distribution According to the Demand Number

Range of demand namber ... 1~ 10 Over 201
Number of commnunities ... 21 g
Share oo (9.4%) (3.6%)
v v
11 ~50 51~ 100 |101~200
139 33 2
{62.3%) : (14.3%) 1(05%)

i) Wiring types
Wiring types for the line equipment will be as follows:

Type-I is the balanced cable pair to be laid from the new exchange o the
existing ones. To ézc_cornmodate subscribers, cables will be laid in a community
having an éxchange like Community A in the figure or in a community like
Community B whichis several kilometers away from A, Inthe case of the latter,
the limit distance is [4km. '



Figure 7.1.6-9 Wiring Type i (between a telephone exchange and subscribers)

A . B .
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Type-11 is the same as Type-1 except that the exchange is replaced with a

radio multi-access terminal station.

Figure 7.1.6-10 Wiring Type Il (between a radic terminat siation and subscribers)

c | b
ST S
/ \ Metallic cable / \
\ T8

Type-Il is a wiring type that starts and ends within a community.

Figure 7.1.6-11 Wiring Type ill {between a telephbne exchange or a DMAS
terminal station and subscribers)
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Table 7.1.6-4 indicates thé number of communities to be connected using the
@ above mentioned wiring Types I, II, and 1T out of a total 223 areas covered by
the present survey. '

Table 7.1.6-4 Number of Communities by Wiring Types

Type - Contents Number of communities

Connection to the existing 13
exchange office '
Connection to a newly established 14
exchange office

1 Connection to anewly established 7

‘ radio terminal station SR

III | Wiring is limited to within 189

| a community only

g Total _ 223

jii} Examination of line type

- Inconsideration of the above mentioned demand and its distribution, applicable
- line types were examined. Table 7.1.6-5 shows the result of the examination.



Table 7.1.6-5 Comparison of Line Types

[tems Type Aerial type 7' Ulidei‘grOLInd type
Construction cost | Cdow o high
Degree of difficulty or excélient good

gase of construction

Maintainability excellent | | good
Facility reliability goqd ' excellent
Flexibility to demand ﬁuctuatibn éxce,llent : * gobd

Total evaluation _ excelleﬂt - good

According to the above mentioned comparison result, the aerial line facilities
using the cable should be optimal in the present project.

iv) Examination of cable

Color corded polyethelene (CCP) cables.are widely used for local telecommu-
nications network -to reach subscriber terminals and thus the CCP cable
should be chosen in this Plan. In areas with higher possibility of lighting
damage, aluminium polyethelene sheathed (ALPES) cables are preferred.
Where countermeasures for fire from the burning of dead gréss on the hills is
required, the use of flame-resistant cable should be considered.

An optimal cable conductor diameter that meets with the allowed transmission
loss value to be allocated to the local line should be selected. In the present rural
telecommunications network, a maximum transmission loss of 11.5dB is
allowed and the limit value for the line length should be as follows. Cable
characteristics should meet the local (HONDUTEL) specifications,



...Table 7.1.6-6. Limit Distance and Cable Conductor Diameter for 11.5 dB Loss

Cable conductor diameter {mm) Limit distance (km)
0.4 o 6
0.5 - 7
6."65 - | 9
oo | 14

v) Examination of aerial cable pair number

The aerial cable pair number was designed to have a cerlam a] lowable extension
as stated i m Chapte1 8. ' '

vi) _Selecti_omof routes

The same standard applies as for the inter- exchange ci_rtfuii. 7
| vii) Exammat:on of line equ1pmem o l
~ Common laying of telephonc cable to the power poles

7 In the rural telecommumcaﬁons networks derlal cable is uscd for connection
wnh respecnve subscribers. This requires the construction of a number of
telephone poles which is expensive. '

As a result of the field survey, it was found that approximately 78% of the

subject area is already distributed with electric power. Itisestimated thatthe |

power distribution poles can be jointly used for about a half of the:_t:_e!ephone '
' ﬁofes fequifed for the aerial cables. - Figure 7.1.6-12 shows an example of

joint use of a power pole for telephone’ cabling. The same is true with the
" inter-exchange cable line facilities. '



Flgure 7.1.6-12 Common Use of Electric Power Poles for"i'elephone Cables

Electric power line

A newly constructed pole

A newly constructed
telephone cable

Though the line eejllipmeht does use the prowe:r‘dis‘_tribution pqlee, no agreement
has been concluded yet between HONDUTEL and ENEE, the power company,
for the use of the latter’s poles for the laying of telephone lines, hence no charges
have been determined. Since the _]omt use of power poles is expected to increase

in the future, an early conclusion of the jOHlt use dgreement is recommended

Table 7.1.6-7 indicates the required separatlon dxstance between electric power

lines and telephone lines.

Table 7.1 .6-7 Required Separahon Distance between Electnc Power Lines
and Telephone Lines

(Unit: cm)
Electric Voltage

power ) — :

-~ line AC600V or less AC600 - 7000V More than AC7000V
Tele- - Cable Insillated | Cable | Insulated .| Cable [Insulated
phone line wire wire wire

| Drop wire

and 30 75 50 150 50 -
Cable
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— Prevention from fire and vagrancy damage

1t is not possible to predict a specific section or area that may be affected by
damage. This makes it difficult to immplement damage prevention measures
and raises the construction cost.

“To minimize the effects of fire from the burning of dead grass on the hills or
from theft, one solution wouid be to install the line with a higher ground
clearance. The above matters apply to the inter-exchange facilities as well.

1

The followmg Table 7 1 6-8 mdlcates required ground clearance in Japan:

Table 7.1.6-8 Required Ground Clearance

Ground condition ) : ‘ ‘Required ground clearance
Road _ ’ _ 5.0 m or more
Side walk (where the road is _ ~ 2.5 m or more

divided for pedestrians
and vehicle traffic) .

Railroad crossing ' 6.0 mormore

.| Locations other than above : : 3.5 m or more

Protection from lightning

. Since this project is aimed at rural areas, there is a need for protection from

lightning. To prevent the interference of surge current on the telephone sets

_ caused by lightning, a protector should be installed between the subscriber’s

drop wire and his telephone set. This a protector should be connecied o a
ground rod with the ground wire.

Prevenhon of interference by a radlo broadcasl transmitting statlon oit the

telephone line

. 1t was found that a certain part of the surveyed;area is being affected by

interference from radio waves. There is a report.that this interference can
be reduced by 90% by replacing the telephone sets. However, where it is



possible 1o specify the area affected by interference, other necessary mea-
sures should be taken instead of replacing the telephone set.

6) Power equipment

The power equipment was designed based on the policies stated below.
a) Power equipment for an exchange

The power system for exchanges should run by commercial power. The power
system consists of power receiving equipment, a generatér, rectifier, and
batteries. For exchanges used only for the rural network, the power equipment
should have eénough capacity for the power consumption. When transmission
equipment is installed in addition to the exchange, power consumption of the
transmission equipment should be included in the capacity in addition to that of
theexchange. The battery capacity should be large enough to feed the power for
eight hours in case of commercial power failure. )

b} Power equipment for transmission

The power system consists of powér receiving equipment, rectifiger, and batter-
ies. Normally, commercial power should be applied. | A generator or asolar cell
systenﬁlwill be applied in the case where the commercial power is not available.
The solar cell system will be chosen when the power c()msumpfion is not great,
in other cases the generator will be applied.

7.1.7 Application to the rural telecommunications system

The technology to be applied should be determined by considering not only economic
aspects such as initial investments and operating cost, but also the standardization of
technologies, network structure security, flexibility of network evolution, and con-
straints on buildings. '

It is better for operating companies to standardize the tfechnolog_jéal choice within the
opel'ating area, even thdﬁgh this may seem mdré expéhsiife fr(;ﬁg a financial point of
view. This standardization avoids the need for staff in an elementary area to have a
multiplicity of skills, and permits the elimination of some of the problems which arise
from the difficult and .costly interfacing of some technologies. = -



A more expensive solution can be chosen provided the financial premium is nottoo great,
if it gives less troublesome results for users when a part of the switching equipment or

cable breaks down.

For a flexible of network evolution, it must be recognized that the present hypotheses on

- -which the plans are based is time limited. This applies to traffic data, subscriber

forecasting, technologies to be used and cost formula. Therefore, the network should be
designed to be convenient for future modification.

In accordance with the previous Study results, the Plan was designed based on the

policies stated below,

— The rural telecommunications network should be established using a digital multi-
access systemn. '

~  Subscribers in a rural community should be connected by metallic pair cables if the
community is located within aradius of 14 Km or less from an cxchange and/or radio

terminal station.

- — An exchange should be introduced if the forecast demand is about 200 or more in

7.2

7.2.1

the year 2002.

— The new rural exchange should be connected to the existing national telecommuni-
-cations network by means of optical fiber cables.

Rurai Telecommunications Network Plan

Principles of designing the network

' Thls sectlon dlscusses the formulation of the lural telecommumcatlons network based

on the charactenstlcs of each technology and economlc aspects clarified i in the previous

'secuons

“The principles for designing the rural telecommunications network are defined as

follows:

- The exlstlng and/or planned facilities in the ex:stmg nauonal telecommumcahons
" network should be used where possm}e
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— The rural telecommunications network should be designed in harmony with the
expansion plans of HONDUTEL. ' - ' ‘

— The system should be frec from foreseen problems, especially those on charging.

—  The rural telecommunications network should be flexible to allow evolution in the

future.
7.2.2 Preparation of alternative plans

In formulating the network plan, various plans, such as use of existing or new rural
satellite telecommunications, instéllation of an exchange in-each area, etc., were
examined. This was dose in relation to the geographic situation, size 'of areas, location
of existing and new exchanges, disposition and technical level of maintenance person-
nel, provision of economical systemns, etc. As a result, the fo]lowmg three plans can be

considered possible alternative plans
a) Plan 1

All the rural subscribers are connected to one of two exchanges; Tegucigalpa, the
center of the southern part, and San Pedro Sula, the center of the northern part. This
model is called the Centralized Type.

The exchanges to which rural subscribers are connected shall be those included in
the expansion plan of the urban telecommunications network. The capacity of those
exchanges shall be determined by considering the telephone demand in the rural
areas in addition to that in the urban arees. - L o

The two cities are situated at the geograph1cal centers and the centers of the
telecommunications network of the southern and northern parts of the country. The
ex1stmg tlansmlssmn routes spread over the country ‘from both cmes T hIS means
that the existing infrastr ucture, such as transmission facilities and mamtenance staff,
can be utilized. However, the infrastructure conditions between the existing
telecommunications facilities and rural subscribers are the same as those of other

plans;

Wlth this plan, some rural subscribers will be directly connected to those exchanges
by metallic cables, but most of the rurai subscrlbers wﬂl be connected by cabie or




b)

radio transmission systems. Therefore, some nodes will be required at appropriate
locations to concentrate the rural traffic. A multiplexer and an exchange of adequate
size which concentrate the traffic, can be used as a node depending on the case. The
most suitable system will be chosen in accordance with the size of the coverage arca

and the volume of traffic intensity.
Plan 2

Allrural subscribers are connected to the nearestexchange. This model is called the

Dispersion Type.

Autoratic exchanges are located in thirty cities and towns in the country, and almost
all Department capitals have the leading exchange for their Departments. Some of
these exchanges have expansion plans. Rural subscribers are, in principal, con-
nected to those exchanges. However, the areas bordering El Salvador: Lempira,
Intibucd and La Paz Departments, have neither adequate existing exchanges nor

- installation plans. Rural subscribers in those areas will be connected to the Santa

Rosa de Copén or 'Comayagua exchanges.

The capacity of exchanges to be expanded or newly installed should be determined
considering not only the telephone demand in the urban areas but also that in the rural
areas. Since there are not adequate existing exchanges in the border areas mentioned
above, nodes will be allocated in accordance with the traffic flow in the area.

With this plan, some rural subscribers are directly connected to the nearest exchange
by metallic cables and others are connected by cable or radio transmission systems,

Plan 3.

Rural subscribers are, in principle, connected to the digital exchanges in the cities
where the primary center is located. If a digital exchange is located at a nearer place
than those exchanges, the rural subscribers are connected to it. This plan is called
the Mixed Type

The exchanges to which the rural subscribers are connected by this plan are located
in Tegumgaipa, Choluteca, Comayagua, San Pedro Sula, and La Ceiba, Since there
is 10 adequate exchange in the western part of the country, Santa Rosa de Copén has
been chosen to accommodate the rural subscribers in that area.



2)

Furthermore, constdering the geographic conditions and expansion plans, six
additional exchanges have been chosen: Catacamas, Danlf, Juticalpa, Nacaome,
Villamaeva, and Zamorano.

With this plan, some rural subscribers will be directly connected to those exchanges
or traffic nodes by metallic cables and others will be connected by cable or radio
transmission systems. Thercfore, a multiplexer or a small exchange will be placed
at appropriate locations according to the traffic flow of the area.

The evaluation method of the alternative plans

Therural telecommunic'atio_ns network structure is determined by choosing the most
suitable plan based on the principles described in the previous sections. The plans
will be evaluated taking into account technical feasibility, cost and flexibility in the
future.

The evaluation of the exchanges, or switching systems, will be made in accordance
with the following aspects and the summary of the several conditions described
before.

Preservation of uniformity in charging.

“To accomplish this, the rural subscribers should be connected o a digital exchange.

An analog exchange will be used only when the subscriber can be regardéd as alocal

area subscriber.

An existing exchange and a newly installed exchange will accommodate rural
subscribers within the conditions mentioned above.

In case there is no existing exchange and installation plan, the instaliation of a new
exchange for the rural telecommunications network will be planned.

The limiting of the effect of a fault to an allowable level.
The securing of flexibility for the increase of demand in the future.

The evaluation of the transmission system to concentrate rural subscribers will be
made in the following way, in addition to the above mentioned conditions.
The radio transmission system and mul‘ti'—a'c'cess system of digital technology should
be used. '

E

ity

)



7.2.3

The cable system is chosen if it is much cheaper than the radio system and reliable

taking consideration the geographical conditions.
A cable pair system is adopted if it is technically and financially feasible .
The system to be chosen must be flexible for demand increases in the future.

Accidents, such as fire and theft, must be fully considered.

Comparison of the plans

D

Plan 1 -

; Advantage:

2)

3)

—  Charging problems will not occur.

Disadvantages:

- Many rural communities are connected to one exchange, so a problem in one
exchange will be spread over a wide area.

— It will be difficult to connect all rural communities to two exchanges when the

number of rural communities is increased in the future.

N . 3 y g - - ) - LY -
—  Links connecting rural subscribers are éxtremely long in comparison with the

other plans,

Plan 2

. Advantages:

*~ Links connecting rural subscribers are the shortest of the three plans.

— Problems at one exchange will have the least effect of the three plans.

— Compatibility is not a problem when the number of rural communities increases
in the future. o ' '

‘ Disa_dvantage:

—+ Analog exchan’ges-h’dv'e’ no detailed billing functions.
Plan 3

Advantages:



Charging problems will not occur.
Problems in one exchange will not have much effect elsewhere,

Comipatibility is assured when the number of rural communities increases in the
future,

Disadvantage:

—  Links connecting subscribers are longer than in Plan 2.

Comparing these three plans, Plan 3 is generally the best for building the rural

telecommunications network because the lack of charging problems is very important.

7.2.4 Basic network structure

1) Conditions for designing the network

The basic network structure is in line with the existing network structure. However,

the exchange to be introduced in the PC areas of Choluteca ahd_ Comayagua were

designed to have direct links with the PC in Tegucigalpa, since digital exchanges are

not provided in those areas. It is proposed that the routing plan in those areas be
changed in order to makf; it more economical when introducing a digital exchange.

2) Exchange location and rural community connection plan

New exchange location

The new rural exchanges are planned to be introduced in accordance with the
principles stated in the application of technology and the results of comparing
the three pians. Figure 7.2.4-1 shows a location plan for the new rural
exchanges. ' | o

Constitution plan for the rural telecommunications network

The constitution of the rural telecommunications network was designed
based on the Study result of the applicable technology and the éOmp'aﬁs‘on of the
three plans. Figure 7.2.4-2 shows a constitution plan for the rural telecommu-
nications network.
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Figure 7.,2.4-2 Constitution of Rural Telecommunications Network
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— Telephone demand of each exchanges: -

% The telephone demand in the year 2002 of each exchange is shown in Table

Table 7.2.4-1 ‘Telephone Demand by Exchange in 2002

Exchange Number of “+ - Lings in the year 2002
comnunities General Public Total
Existing
CAT 1 73 6 79
CBA 24 864 65 929
CHO 26 712 54 766
COM B % R 641 : 48 689
DAN. . . . 41T 502 . 38 540
JuT 12 532 40 572
NAC 1 ©o31 2 33
SP§ 35 1,304 98 1,402
SRC 40 1,409 106 1,515
TEG 19 647 49 696
TEL I 31 2 33
VIL 1 73 6 79
. ZAM. ... 1. . . 5. 1 : 6
{Subtotal), Ce (91 . (6,824) : (515) - {7,339}
New .
3 CRQ o w0 20 289
. : Cuy 1 186 14 . 200
FDP 1 370 28 - 398
FLD 4 261 20 281
LAN 1 94 7 101
‘LLB 1 276 21 T 297
MIN 1 370 - 28 398
MRZ 3 399 30 429
i NRJ 1 186 - 14 200
° PRV 2 190 - 14 204
pPsp 2 291 22 313
SBN 1 186 14 200
SCY 1 276 - 21 - 297
- TAU 1 370 28 398
GOA 3 187 14 201
. 1oT 1 148 11 159
" RIO 4 187 S 14 201
. . FLE 3 . 172 - 13 185
{Subtotal) S (32) - (4.418) ' 333 - - 47150
Total 223 11,242 C 848 - 7 12,090




—  Rural community connection plan

The 223 subject rural communities will be connected to one (.%f_ the exchanges in
the rural area or in the existing national telecommunications network by means
of metallic cables or the digital multi-access system. - The details of the rural
commumty connection plan, the sew:ce areas of each DMAS, and exchange
connection plan are shown in the Appendlx

7.2.5 Basic traffic forecast

The basic traffic was calculated at each exchange in accordance with the rural
community connection plan. The traffic volume of each digital multi-access system,
existing exchanges, and the new rural exchanges are shown in Table 7.2.5-1 and -2.

Table 7.2.5-1 Main Lines and Traffic of DMAS (2002)

No, RBS Main lines Traffic Nuinber of .
in 2002 (erl) commun_itics' j E

1 CBA 488 26.10 14
2 CHO 691 3695 24
3 COM 650 34.80 12
4 DAN 474 . 2535 14
5 ENT 563 30.10 . 11
-6 jur 471 . 25.20 11
7 SBA: 669 35.80 19
8 SPS 733 39.20 16
9 SRC 410 21.95 7
10 TEG 260 - 13.90 7
11 TRU 399 - 21.35 9
12 VLD 542 29.00 22
13 TAL 436 2335 12
- Total . 6,786 - 363.05 - 178

Note: RBS: Radio Base Station



- Table 7.2.5-2 Main Lines and Traific

Exchange Main lines Traffic Number of Exchange Main lines Trafﬁc Number of
(erl.)  communities |~ in2002  (erl) communitics
Existing o _ New
CAT 79 4.23 ! CRQ 289 15.46 - 1
CBA ... 929 4970 24 cuy 200 1070 1.
CHO 766 4098 = 26° FDP 398 2129 1
COM 689  36.86 13 FLD 281 15.03 4
DAN 540  28.89 17 LAN 101 5.40 1
JUT 572 3060 12 LLB 207 . 1589 . 1
NAC ;33 1.77 1 . ' MIN 398 2129 - 1
SPS 1,402 7501 35 - MRZ . 429 2295 3
"~ SRC 1,515 81.05 40 NR} - 200 10.70 1
TEG 696 3724 19 PRV 204 1091 2
TEL ' 33 177 1 PSP 313 16.75 2
VIL 79 4.23 1 SBN 200 10.70 1-
ZAM 6 0.32 1 sCY 297 15.89 1
TAU 398 21.29 1
GOA . 201 10.75 3
JjoT 159 8.51 1
RIO 201 - 1075 4
FLE 185 . 9.90 3
Total 7339 39265 191 4,751 25416 32

7.2.6 Rural telecommunications network routing plan

Flgure 7.2.6- 1 shows a proposed rural telecommumcauons network routmg plan. The
new rural exchanges may require short-cut circuits, dependmg on their, Iocauon and
traffic characteristics. While, in the figure, the short-cut circuits of the exchanges in
the existing national telecommunications network a}‘e ‘omitted, they should be
éstablished in accordance with the traffic intensity of ea_éh é_xchange in the network.



Figure 7.2.6-1 Rural Telecommunications Network Routing Plan
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8.1

8.1.1

CHAPTER 8 FACILITIES PLAN

Basic Policy of the Facilities Plan
Subject of the facilities plan

The subject facilities are those necessary to offer the teicphone service to the 223 sub ject
communities in the rural areas. These facilities are listed below.

!

Exchanges to be introduced in the rural areas

— Transmission sysiems connecting the exchanges in the rural areas to those in the -

existing national network

- Digital multi-access system (DMAS) for the rural areas

"— Transmission systems connccting the DMAS for the rural areas to the existing

national network -

— The facilities connecting the rural subscriber terminals to the exchanges andfor .
DMAS terminal stations for the rural areas. The subscriber terminals are not

included.

The subject facilities of this Plan are shown in Figure 8.1.1-1.



Figure 8.1.1-1 Subject Facilities of this Pian
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8.1.2 Use of existing facilities

Existing facilities were used as much as possible to make up the rural teleccommunica-
- tions network, The facilities listed in the existing expansion plans, including the
“Telecommunications Expansion Plan 1992-1996, were all included in making the rural

telecommunications network.
8.1.3 Capacity of facilities

The capacity of the facilities to be introduced in Phase-I was designed to meet the forecast
+ démand in the year 2002. For the facilities to be introduced in Phase-1I, acertain amount
- of capacity margin was included; that is, for the demand three (3) years after the
installation of the exchanges, transmission systems, and DMAS, and five approximately
(5) years for the subscriber network, (The details of the phases will be described in
Chapter 10.)

8.1.4 Consideration for new services in the future

The exchange and transmission systems to be introduced by this Plan were designed with
digital technology, for possible incorporation into an ISDN system in the future, and
also considering the worldwide trend of digital telecommunications network.

8.2 Facilities Plan
8.2.1 Subscriber line extention system

The construction plan for the subscriber line extension transmission equipment to
accommodate a total telephone demand of 12,090 for the year 2002 shali be as follows,
for it was decided that the DMAS be used for the subscriber line extension system as
stated in Chapter 7.

1) Utilization of existing telecommunications facilities

The rural telecommunications network shall be economically designed by effectively
utilizing the towers and buildings of the existing telephone offices and radio repeater
stations. Tables 8.2.1-1 and -2 indicate the state of utilization of the existing

telephone offices and repeater stations.



2) Accommodation method of subscribers

The ‘accommodation method of subscribers shall comply in principle with the
current numbering plan and charge areas. -However, should this methed turn out to
be economically disadvantageous considering the radio transmission conditions,
etc,, another method shall be considered including: the accommodation by other

offices.

3) Telecommunications system

To efficiently accommodate the telephone demand of 12,090 for the year 2002 with
the exchanges, a subscriber line extension system using the digital multi-access
radio system shall be adopted as the telecommunications system.



Table 8.2,1-1 DMAS Radio Base Siation Condition

~IRBS. name |- Site - < RBuilding Tower Power' + | Road
'Pd:r"t"i o “existing '_ existing _pia'n'ni'_hg. 1 planning "e_‘xi'sting
:‘:{]ojo{_‘é;: | 4e;xisfc'_‘in.g ,__EXi.St_éng k 'eﬁ_(.istjiﬁg-‘- wexis’tmgm ekisting
Horno exist i'ng“;ﬂw existing existing existing existing
Carrizal-i existing | “existing ex'ist;r;;; exist_i‘ng .e‘xis’ting
La Ceiba e’xisting existing existihg existing e)_:isting

' _ Carrlzal—2 o é.}c'iét_-ing. _exist:irig exijstjng ) ,exi,sfing ._iéxisting
-Glhizayote ‘existing - ex:isting :.exis’t_ing- | existing existing
Danli existing existing existing existing ‘_existing
Talanga planning pléming pianningiw plannipg' .unnecessary
'mimizalesj emstmg ‘Eex'iét:ing'; éxisfing | é;(-éstihgr ”existing
Calentura exis;cing existing existing | existing | existing -
Jut'icalpa existihg e)'(_isting exist_ing existing _ gxisf_ting

Hule ] qmstmg rexi.s.'.ciir-lig B xrl:ex.isting:_. ._@x‘i‘sti.n:g : "_existi:ng

: R.B.S. ‘Radio base station
Table 8.2.1-2 DMAS ﬁepeatei' Station Condition -

Rep.r:'name: |-* Site” -1 Building | Tower- 't | Power Road
Bafiaderos existing | existing eiisfihé ' exfsti'ng | existing
ValVadolid | planning *| * planting - ;iannnng planning B planning
Cerro'Masaya | plarning -|  planning |~ planning ""p”I;nhi:ng 1 ‘planning |
Moncerrato eXisting existing exist;ihg' . | éxisf.in'g- éﬁcisting
Politrdn | existing existing ' exiéting existing existing
Carrizalito | existing | existing existing existihg existing
Zapote sxisting existing existing existing existing
Fray. Pedro planning planning : planning planning plaming

Rep. :Repeater station




4) Digital multi-access system

As stated in Chapter 7, it was decided that the DMAS be used for the subscriber line
extension systeml. A total telephone demand of 6,780 in the year 2002 in 178 areas
~ was designed to be accommodaied using a lOt'll of 13 systems. (The demand i’ the
rest 45 areas was designed (o be directly connected 1o exchanges without usmg
DMAS.) '

a) Frequencies
Radio fréquencies to be used by the subscriber system tl‘anSmission equipment
are in the 1.5 GHz and 2.4 GHz bands from 1427 MHz to 1530 MHz and from
2300 MHz to 2500 MHz. Figure 8.2.1-1 shows the details of these frequencies.
b) S'ystem pai'ameters

Table 8.2.1-3 indicates the parameters for an example of DMAS.

5) Error performance -

The CCIR classifies error p'efformance of 'di'gital radio telecommunications into the
three different grades of High, Medium, and Local. The error performance of the

| rural telecommunications is stipulated to belong to the Local grade. Since the
DMAS is a radio telecommunications type of subscriber system, the error perfor-
mance of Local grade is applied.

The error performance objectlves of a 64 Kblt/s rural local HRDP (Hypothetlc
Reference Digital Path) are as follows:
— 1x 107 for more than 0.05% of any month (integration time of 1 Secbnd) :

- 1x 10“5_for.moré than 1.5% of any month (.integration time of 1. minute)
(Ref. CCIR Rep. 380-3) '

&
B



Figure 8.2.1-1 Frequency Allocation
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6) Power supply equipment for DMAS

7

For radio base stations, the power supply equipment of existing telephone exchanges
and repeater stations will be applied.

The power supply equipment of radio repeater stations, cxcept those supplied by
existing repeater stations, will consist of a solar power system and battery banks

having a retention period of seven (7) days.

The power supply equipment for terminal stations will be a combination of a solar

‘power system and battery banks having a retention period of five (5) days.

Main work items

Table 8.2.1-4 outlines the number of main work items of the digital multi-access
system. In case an exchange is not installed with the radio base station signal
transmitter-receiver, the tie cable shall be installed under a separate project of
HONDUTEL.

The present system is predicted to have 60 time slots and its service areas shall be
determined by considering the. topographic condit:ions, demand distribution and
frequency atilization plan. Upon deciding on the number of subscribers for
accoihmodation, consideration shall be given to the demands for data communica-
tions and facsimile communications. Moreover, to operate the system smoothly by
maintaining a fixed level of service quality, consideration shall also be given to
meéti_ng temporary surges of traffic due to scasonal events, social events, and local
projects. Thus, should the traffic for the year 2002 exceed approximately 80% of
the system capacity, a telephone office shall be established in community with a
comparatively large demand. It shall be separated from this system, or the system
itself shall be divided to lower the traffic of the entire system.. :

Figure 8.2.1-2 shows the DMAS network. Table 8.2,1-5 showsz the 1ailitude_and
longitude of DMAS stations which are provided by this Plan. Figure 8.2.1-3 shows
the location of the DMAS stations. '




Lo

R

= 'Table 8.2:1-4. Number of Main Work ltems of Digital Multi-Access System-

Number of Number of Number of
Phase systems repeater terminal
stations - stations
I 7 23 104
I 6 18 67
Total 13 41 171

Note: The phases are stated in Chapter 10.




Figure 8.2.1-2 DMAS Networlk (Radio base stations and repeater stations) (1/3)

Phase |
1995
M Yojoa

@ Portillo

1996

@ Horno

@ La Ceiba

® Carrizal-1

Remarks:

Yojoa Portillo de los Gonzales
(1
- Montana Macuzal ~‘ Repeater |-{ Cerro Buenos Aires
@ LW
Cerro Babilonia
(12
El Portillo Banaderos [ Hato Nué@v Cerro la Cafiada
(134D) M (M ()
1 Villaguaire H Guinope ‘
@ )
mSan Lucas
(1
Banqui'to.
o (3)
“E[ Horno La Colmena
(2) (4)
Cerro Tacdn Cerro San Pedro
(6)
ta Ceiba | B! Cacao ‘
M ad
El Carrizal Cerro Azul Torrecilla
(5) (54D)

{ ) Number of communities to be connected.
(O : Number of communities connected by metaltic cable
from terminal stations. '

8-10

Radio base station

Repeater station




Figure 8.2.1-2 DMAS Network (Radio base stations and repeater stiations) (2/3)
Phase |

1997 7
® Guizayote | OGuizayote Valladolid |~ Repeafer Cerro Masayal
e e | @
(@ Carrizal-2 | El Carrizal — Portezuelo
| @ )
Erapuquita
4y,
Phase 11
@ Danli Danti }f‘!:)ncer)ratt;
(N
Casablanca [ El Naranjo
(2+D) 4)
©@ Talanga Talanga Cerro Cedros Cerro Guayabo
W M)
Cerro Suyatal
(D
Chimizales | Chimizales Cerro Nontes de Oro | (3).
(4)
- Repeater [ Cerro la Cumbre | (2)
— Las Graditas | (2)
— Cerro de la Mina | (8)
@ Calentura | Catentura Politrdn
(5) (3D o
Remarks: _ S
( ) Number of communities to be connected. Radio hase station

(O : Number of communities connected by metailic cable
from terminal stations.

Repeater station
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Figure 8.2.1-2 DMAS Network (Radio base stations and repeater stations) (3/3)

Phase 11 _
@ Juticalpa | Juticalpa Ef Carrizalito - Repeater |-
Vallecito de 'Guayape_
(5
- Zapote F Repeate;:l
[ Ceiro Fray Pedro
(&)
{i@d Hule Cerro de Hule
(542) . g
Remarks: Radio base sta'tion

{ ) Number of communities 1o be connected.
(O : Number of communities connected by metallic cable
from terminal stations. : o

Repeater station
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Table 8.2.1-5 Latitude and Longitude of DMAS Stations

Longitude

Name of exchange Name of Latitude Height
to be connected stations North West:  ASL
SAN PEDRO SULA YOIOA 15:01:34 87:48:27 983m
' PORTILLO DE ) '
LOS GONZALES 15:18:42 87.38:18 420m
MONTANA MACUZAL 15:04:12 87:20:15 1962m
CERRQO BUENOS AIRES 15:19:55 86:53:51 1167m
CERRQO BABILONIA 14:58:47 87:58:42 1093m
CHOLUTECA EL PORTILLO 13:28:46 87:09:31 1060m
SAN LUCAS 13:44:25 80:57:17 1270m
VILIAGUAIRE 13:33:3 '86:47:09 1300m
GUINOFPE 13:52:54 86:56:03  1570m
BANQUITO 13:42:10 86:58:17 970m
BANADEROS 13:32:04 87:23:00 705m
HATO NUEVO 13:36:22 - 87:43:28 242m
CERRO LA CANADA 13:48:17 ' 87:42:29 332m
COMAYAGUA EL. HORNO 14:26:26 - 87:33:25 1730m
LA COLMENA © 14:35:09 87:40:39 895m
CERRO SAN PEDRO - 14:19:34 88:05:59 2020m
LA CEIBA LA CEIBA 15:47:11 86:47:27 Sm
El. CACAO 15:42:41 37:18:05 518m
SANTA ROSA DE COPAN SANTA ROSA DE COPAN 14:45:56 88:46:36 1161m
(ENTRADA) ' EL CARRIZAL 14:45:35 - 88:47:15 1290m
CERRO AZ1H, :14:57:19 © 88:40:52 1319m
' CTORRECILLA 15:02:24 88:48:32 780m
SANTA ROSA DE COPAN GUIZAYOTE 14:26:17 89:03:53  2293m
(VALLADOLID) VALLADOLID - | 14:09:09 88:44:15 1324m
- - -CERRO MASAYA . 13:57:25 88:17:15 . .1096m
SANTA ROSA DE COPAN El. CARRIZAL 14:45:35 88:47:15 1290m
PORTEZUELO - 14:41:02 88:57.06 1366m
DANLI DANLI 14:01:44 86:36:00 TH0m
MONCERRATO 13:56:04 86:52:17 1783m
CASABLANCA -14:05:37 © 8613550 1316m
EL NARANIO 14:02:20 86:20:09 590m
TEGUCIGALPA TALANGA 14:25:03 87:05:02 790m
CERRO CEDROS - 14:35:24 87:06:26 1180m
CERRQO GUAYABO 14:39:09 . 86:53:05 [410m
CERRO SUYATAL 14:33:37 - 87:14:45 1200m
SANTA BARBARA CHIMIZALES ' 15:09:38 - 88:21:00 1731m
‘ CERRO MONTES DEORC 14:52:11 - 88:26:19 1506m
CERRO LA CUMBRE 14:41:46 88:28:53 1598m
LAS GRADITAS 14:52:02 - 88:19:33 720m
CERRO DE LA LIMA 14:58:05 - 88:12:12 1120m
TRUNLLO CALENTURA 15:52:17 855724 1210m
POLITRON . - 15:36:32 86:19:33 '687m
JUTICALPA JUTICALPA 14:40:11 86:13:18 395m
EL CARRIZALITO 14:37:19 86:15:43 725m
VALLECITO DE-GUAYAPE 14:40:39 85:46:09 903m
ZAPOTE - 14:34:31 86:43:10 1385m
CERRO FRAY PEDRO 14:57:55 26:14:41 1590m
TEGUCIGALPA 13:56:46 87:14:32 1725m

CERRO DEHULE

814

*A.S5.L.: Above the sea level
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8.2.2 Exchange and power equipment

). Type of exchange

2)

3)

The exchanges to be introduced in the rural areas (the rural exchagnes) were defined
as follows: : .

- Digital, sioa‘ed-progra!m control, independent, and bortable (or container) type
- exchange.

— Small exchange with about 500 subscriber line terminals at its final stage.

Subscriber line terminals

" — Rural exchanges

The number of subscriber line terminals, or subscriber line interfaces, to be
equipped to each exchange in the rural telecommunications network is 4,900.

— Exchanges in the existing national telecommunications network

The number of subscriber line terminals to be equipped to each of the exchanges
in the existing national telecommunications network should be determined

' taking into consideration the forecast demand, In the defhand forecast, 515
public and 6,824 normal telephones are assumed for the year 2002,

Power equipment for exchange

The power equipment applied to the rural exchange is as follows. An engine
generator was assumed for each exchange in addition to the power equipment listed
below. '

— Power receiving panel

_ Rectifier

— Battery banks :

— Air conditioning equipment

The capacity of each equipment should be enough for the consumption at the stage
- of full load of the exchange The battenes should have enough capacuy to maintain

normal operation at the busiest hour rdte of {he exchanfre for cnght hours,

8--15



4y Main work items

2
(oL

18 telephone exchanges were planned according to the rural community connection

plan. The main work items are shown in Table 8.2.2-1.

The exchange now used in Catacamas (CAT) is planned to be transferred to Santa
Cruz de Yojoa (SCY) by HONDUTEL in 1995. The old SCY exchange will be
replaced with a digital exchange according to this Planin the year 1999. This is also

inaccordance with the exchange life plan of HONDUTEL and takes into consideration

possible problems in spare parts supply.

Table 8.2.2-1 Number of Main Work [tems for Rural Exchanges

Phase Exchange Lines Switching  Power Building  Land Remarks
(Year) equipment  egquipment  (container)
Phase I ‘ .
1995 GOA 210 1 1 i 1
1595 LAN 110 i i -1 1
1995 MRZ 430 1 1 1 1
1995 PSP 320 1 -1 1 1 g
- 1995 RIO . 210 1 1 1 1
1995 SCY 300 1 i 1 1 *
1996 FLD 290 1 | 1 1
1996 JOT 160 1 1 1 1
1996 LLB 300 i 1 i i
1996 NRI 200 1 1 1 1
1996 TAU 400 1 1 1 1
1997 CRQ 290 1 1 1 I
Phase 11
MIN 400 1 1 1 i
PRV - 210 1 1 1 1
CcuY 200 1 1 1 1
FLE 190 1 i I 1
FDP 450 1 i 1 i
SBN 230 1 1 1 1
Total 4,900 18 18 18 i8
* The container exchange ACC-23 will be transferred from CAT in the year
1995 and be replaced by a digital exchange in 1999, )
Note: The phases are stated in Chapter 10. ' i |



Inter-exchange circuits

The number of inter-exchange circuits was calculated for the terminals to be
equipped, in accordance with the technical standard. The exchange traffic volume
for equipped terminals and the number of inter-exchange circuits are:shown in Table

- 82242,

i

Table 8.2.2-2 Intef-exéhénge Circuits {in'2:0\02) A

Exchange  Terminais  Inter-exchange. Circuits ;
equipped  Toffrom waffic ~ Circuits
(erl)
CRQ 290 SPS 11.64 20
- CUY 200 SPS. 8.02 15
FDP 450 TEG - 18.06 28
FLD 290 SPS 1164 20
. 'FLE 190 - SPS - . 7.63 - 15
‘GOA - 210 TEG - 843 16.
Jjor 160 TEG 6.42 13
LAN 110 TEG 4.42 10
LLB 300 TEG 12.04 21
MIN 400 TEG 16.05 25
MRZ 430 SPS 17.26 27
NRJ 200 SPS . 8.02 15
PRV 210 . TEG - 8.43. 16
PSP 320 TEG 1284 0 22
RIO 210 SPS 8.43 i6
SBN 230 TEG - 923 . 17
SCY 300 SPS 12.04 21
- TAU 400 . TEG 1605 25
Total 4,900 196.65 342
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8.2.3 Inter-exchange circuit transmission equipment
1) Selection of system

The inter-exchange circuit transmission equipment is designed by using the optical
fiber transmission system as described in 7.1.6. In other words, the 18 telephone
exchanges to be newly established will be connected to the existing telephone
exchange or radio repeater stations thh optical fiber transm:ssnon equipment. The
existing telephone exchanges or repeater stations should be connected to a pertinent

- telephone exchange by using the exlstmg line or one’ to be constructed under a
separate project by HONDUTEL .

2) Transmnission capacity

The transmission capacity of the inter- exchange circuit transmission equipment for
respective sections should be demgned to meet the telephone demand for the year
2002. The hardware configuration of the inter-exchange circuit transmission equip-
ment should be designed with at least a secondary digital group so as to be able to
| meet the increased demand or demand for data communications lines and leased
lines in the future.

The transmission capacity of the optical fiber transmission equipment should match
the traffic volume of the related exchanges. The tjrénsmission_fsy:stem was provided
_ with a transmission speed of 8Mb/s_ and/or 34Mb/s,

3) Power equipment for the transmission equipment

The‘eptical fiber fransmission equipment to be newly introduced should have the
following power equipment and air conditioner: - ' ‘

- Rectifier unit
— Baitery banks
—  Air conditioner

'8:—18



4) Site and building

To install the optical fiber transmission equipment and power equipment, the sites

of appropriate areas and buildings are needed.
In other words, a total of 16 sites and the buildings should be provided.

The existing facilities should be entirely utilized for the telephone exchange orradio
repeater stations to which the new telephone exchanges are connected, thereby
reducing the construction cost, ' o ‘

5) Main work items

1

Table 8.2.3-1 shows the number of main work items for the nter-exchange circuit
transmission.  Figure 8.2.3-1 shows the new optical fiber neiwork.

Table 8.2.3-1 Number of Main Work ltems for the Inter-exchange Circuit Transmission

E} : Number of - Number
Phase exchanges . |’ of
to be connected sections
I 12 | 12
11 1 6 ' 6
Total T A 18

Note: The phases are stated in"Chaptcf 10.
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Figure 8.2.3-1 New Optical Fiber Nelwork (1/2}

Phase |
1995 : :
13 ==
Q)] . Morazan F———1 El Progreso
4 R
19 ' 15
2 @ Rio Lindo |- Santa Cruz de Yojoa |———I Yojoa
: . 4 : - 8
21
@ Pespire Baftaderos
16 83
& ® Goascordn Langue |-—j Bahaderos
4 8
1996 .
— 59
@ Jasus de Otoro —i Comayagua
4
— - A4 :
@ La Libertad |-—— Comayagua
4
50
@ Taulabé Comayagua
4
56 :
G0 Florida Santa Rosa de Copdn
4
-3
i) Naranjito t—— Santa Rosa de Copén
4
1897
49 :
(2 Corquin |— Santa Rosa de Copdn
4
Phase |1
: 30 48 =
@ @ Minas de Oro ———1 El Porvenir Talanga |-} Tegucigalpa
4 8
Remarks: | Distance(Km)
e Exchange Existing facility .
Capacity(Mb/s)

.- Digital Microwave
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Phase I

®

@®

Remarks:

Figure 8.2.3-1 New Optical Fiber Network {2/2)

T 3 =
| La Flecha Chimizales
4
: 30
Cuyame| Omoa
4
35 '
San Francisco de la Paz p i Juticalpa
- 20
Sabanagrande Cerro de Hule

4

Distance(Km)
Capacity(Mb/s)

e Digital ‘Microwave

Exchange

Existing facility
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8.2.4 Qutside plant

1) Inter-cxchange circuit line facilities

5

Selootion of eable ;

Optical fiber cable of the non-gas system, single mode (SM) type, should be

o used.

b)

Selection of line type

From the examination results described in 7.1.6 (5), an aerial type line should be

- used.

c)

Decision on the number of cable cores

The required number of cores for respective sections in the year 2002 is 3.
However, the closest cable commercially available that meets the above core
number requirement is a 4-core one. The number of cores required for the

-~ respective sections and the pertinent distances are presented in the Appendix.

d)

Main work items

Main work items should be calculated as follows:

| i) Optical fiber cable should be constructed to the exchange located approxi-

mately at the center of the respective communifies

) 11) Telephone poles should be erected at mtervals of 40 meters The power

' dlqmbuﬁon poles should be jomtly used for about one half of the planned
telephone poles



Table 8.2.4-1 shows the main work items for inter-exchange circuit line facilities.

Table 8.2.4-1 Main Work llems for inter-exchange Circuit Line Facilities

Optical fiber cables Poles
Phase (core X Km) {Number of poles)
I 1,944 6,075
II 784 2,450
“Total | 2728 8525

Note: The phases are stated in Chapter 10.

2) - Subscriber line facilities

The results obtained in Chapter 6 should form the basis for the construction of

subscriber line facilities.
a) Selection of line type
An aerial type lme should be apphed |
b) Selection of cable s

Color corded polyethylene (CCP) cable should be used. A seif»suppor'.mg
‘type cable should mamly be used Moreover where necessaxy for the
purpose of maintenance operanon alpeth cabie and flame resistant cable
should be used.

Cable conductor diameter should be determined so as to meet the allowable
transmission loss value.




¢) Determining the number of cable pairs

An allowance of 20% was taken in to the forcast demand.
d) Cable laying sections

The cable laying sections and the respeétive distances are indicated in the
Appendix.

e) Main work items
The main work items are calculated as follows:
~ A rural community is defined as having a radius of 0.5km,

— New telephone exchanges and terninal stations should be established at the
center of the communities.

—  Cables should be laid bi-directionally from the center with aradius of 0.5km.

— Telephone poles should be erected atintervals of 40m. The power distribu-
tion poles should be jointly used for about one half of the planned telephone
poles.

Table 8.2.4-2 shows the m_ain work items for subscriber line facilities.

Table 8.2.4-2 Main Work Items for Subs¢riber line Facilitles

‘Metallic cables Poles | Drop Wiires

Phase (pair x Km) (Number of |- (Number of
poles) ~ lines)
I 15,670 3,713 7,544
11 . 14,850 2,538 © 4,546
Total 30,520 6,251 12,090

Note: The phases are stated in Chapter 10.

3) Telephone set

“The characteristics of the telephone set should satisfy normal operation with a loop
resistance of 1,800 ohms including the internal resistance of the telephone set.



8.2.5 Buildings

Fifty-seven (57) buildings will be provided by this Plan as shown in Table 8.2.5-1.

Table 8.2.5-1 Buildings to be provided

For ' Quantity

Public telecommunications
service stations . 41

Optical fiber transmission
system stations - 16

Total _ 57

8.2.6 Sites
One hundred eight (108) sites will be provided by this Plan as shown in Table 8.2.6-1.

Table 8.2.6-1 Sites to be provided ‘§“

For Quaﬁtity

Public telecommunications ,
service stations 4

New rural exchanges _ 18

Optical fiber transinission
system stations 16

Digital multi-access
system stations .33

Total 108

8.2.7 Access roads

Thirty-three (33) access roads will be provided for the digital radio multi-access system
by this Plan, | o







CHAPTER 9 OPERATION AND MAINTENANCE PLAN









9.1

CHAPTER Y9 OPERATION AND MAINTENANCE PLAN

‘With the implementation of this Project, the telecommunications service area of

HONDUTEL will be greatly expanded. This will increase the amount of maintenance

equipment including some of the advanced technology. Therefore, an operation and

‘maintenance plan-is proposed as it is imperative for maintaining the Ievel of service

guality.

Present State of Operation and Maintenance
The present state of operation and maintenance is as follows:
1) Operation and maintenance control organization

The existing telecommunications equipment of HONDUTEL is controlled by the
Central-South Region Telecommunication Division, the North-West Region Tele-
communication Division, and the Atlantic Coast Region Telecommunication Divi_-
sionlocated in Tegucigalpa, San Pedro Sula, and La Ceiba respectively. This divides

the nation’s eighteen Departments into three maintenance areas.

The respective telecommunication divisions perform the operation and maintenance
through their maintenance departments. Figure 9.1-1 shows the organization of a
maintenance department that consists of the sections of exchange, transmission,
outside plant, electric power, and civil works, and service centers. The service
centers respond to the subscribers” calls received by the fault acceptance telephone
number 194. Figure 9.1-2 shows outlines of the operation and maintenance control
organization and Figure 9.1-3 shows the maintenance areas of HONDUTEL.



Figure 9.1-1 Organization of Maintenance Depariment

Maintenance Depariment

Transmission Secton -

F———————rA*—IExchange Section

[Eiéctric Power Secti

on .P~w~vfﬁ“~——4 Qutside Plant Section

[gg}vice Center

f——————-—-——+ Civil Works Section

Located in: T

egucigalpa, San Pedro Sula. bta Ceiba

Figure 9.1-2 Cutlines of the Operation and Maintenance Conirol Organization

" Control Central-South Region

Central-South Division
(Tegucigalpa)

i Maintenance Depar tment ;
(maintenance control) :

EUperation Department

'§ (operation control)

—i| District Bffice:

4 Telephone
. Dffices

(Tegucigalpa)

Central District Office

4 Telephone

Offices

South District Office

3 Telephone
Offices

Control North-West Region

North-est Division
(San Pedro Sula) -

EMaintenance Departmentg
. (maintenance control) !
i Operation Department =
. (operation control) :

Distiict Office
—i| (San Pedro Sula)

3 Telephone
Offices

West District Office

5 Telephone
Offices

Control Atlantic Coast Region

Atiantic Coast Division
(La Ceiba)

i Maintenance Department !
(maintenance control) |

i Operation Department
: (operation control)

Urban Center

30 Telephone |
fffices
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2) Maintenance of Telecommunications Network

a)

_b)

c)

d)

Inter-exchange transmission systems

The transmission scction of the maintenance department carries ¢ut centralized
remote supervision and maintenance of inter-exchange transmission equipment
within the maintenance area. Appendix 9.1-1 shows the staff and duty hour of
transmission section. Appendix 9.1-2 shows the supervising station.

Exchange systems

Staff in charge of exchange systems of respective telephone offices are respon-

sible for the superviston and maintenance activitics of the exchange systems of
their own office (Part of system is centrally supervised). Appendlx 9.1-3 shows
the staff and duty hour of the exchange section.

Outside plant

Staff in charge of the outside plant of the respective telephone offices carry out
the operation and maintenance of the outside plant of their own office. Appen-
dix 9.1-4 shows the outline of the outside plant section,

Electric power equipment

~ The electric power sections of the Tegucigalpa San Pedro Sula, and La Caiba

Telephone Offices carry out the operation and mamtenance of the electric power

equipment of the telephone offices and radio repeater stations within their

. assigned maintenance areas. Appendlx 9.1-5 shows the staff and duty hour of

the electric power section.

Procedure for faults
i)} Daytime faults

Subscribers in the urﬁgn areas ha\?ing a service center, dial 194 to report a
telephone trouble and reqaf_est for repair. Those in othér_areas shall contact
the respective telépﬁbne offices for repairing the faults. The service center
shall conduct testing, etc. dependmg on the fauIt and contacts the pertinerit
maintenance sector for repair. ‘ '




ii) Nighttime faults.

When aequipment fauit occurs at night, the employee of the telephone office
on duty should contact the manager. The managér in turn summons other
‘ emp!oyees fo attend io the trouble. Usuaﬂy the actual repair is made on the
| .followmg day. The transmission section has some service vehicles
available and the staff is:dispatched for repair around the clock. |

ii1) Support system

ifa 'télephone office require support from the maintenance department, it
should report the state of the fauit to the: lattel via telephone, telex, facsimile

-or other means.
' '3) State of fa:tilts

a) Number of faulis

Except for the urban areas of the Central-South regiori no sufficient data is yet
available smce the mai ntenance departments of the respective telephone offlces

" have only recently started collecting and analyzing data on the number of fauits
and repair work, ‘

i) * The number and major causes of faults that occurred in the urban areas of the

- Central-South region are as follows:



Table 9.1-3 Number and Major Causes of Faults (19980)

Outside Plant (1990)

Telephone Apparatus (1990)

Causes: | Faults Locations' | Fauits o HanUfactpférs Faults
Ground. . 155 || Drop wire 779 0Kl 19
Wire break 1,23 Apparatus 918 Imr 92
Poor contact 54 Terminal 45 ©OBTE 29
Yetting 340 Jel. office 109 SIEMENS 4
Short 814 | |'cable 8 " STRUMBERG 4
Others 10 PBx . 172 - Others 13

' Others 573

Total 2,604 Total 2,604 Totql L 161
Fault Rate (1890): 5.76% .

Source: MONDUTEL INFORME ANUAL 1990 DEPARTAMENTO MANTENIMIENTO C:S. -

. Number: of Exchange Faults (Jan. ‘to Nov, 1891)

Offices Jénr .ng.' Har.,!@bfi Héyt._dune Jﬁly Aug. | Sept.| Oct.. | Nov. Total
TEG 2 U T O T T T O T T W O S AR A W
COM T ot L IR T U O A I
CHO' | 1 [ I R 1 I S T A I T O 1 11
PAR 1 1 A AR R R R 200 I SRES I 1 9
SiG 1 1 ' 1 1 1 i 1 1 8
CAT 2 . ' 2
JUT _ 1 ] 1 3
DAN 2 i 1 1 1 6
SLG 1 1
PAZ 1 i 2

PALACIO i i 1 1 1 i 1 1
Total 10 7 11 10 8 8 7 T 7 T T 89




i

it) The total number of faults for 1991 is as follows according to the data

obtained from the telephone office during the field survey conducted in
February, 1992: ‘

Table ¢.1-2 Number of Faulis (1991)

ltems | tems
Te lephone Telephone
Office OQutside |Electric | Telephone i Office Outside | Electric | Telephone
) Plant .| Power Sets : Plant .| Power ‘| Sets
TEG H PAZ 5 _
~Jur 70 SRC ' g 20
PRO .10 . T0C - 20 . 15
DAN 40 22 4 OLA 14 4
CBA 205 - 29 CHO 100
PAR 10 SLO 30 10
SBA 20 YOR 3 1
COoM 3 4 -
Total 590 3 83

‘b) Repair time -

Apﬁroximately one halfof the faulis reported in the urban areas are fully repaired

within two days.

i) Repair time in the urban areas in the central-south region (for 1991)

— Faults repaired within 2 days: 52,06%

~  Faulis that required 2 days or more for repair: 47:94%

ii) The table below indicates the time required for rcpéiring faults according to

the data (for 1991) obtained during the ficld survey.” A longer time is

.. required for repairing the outside plant and telephone sets.

— OQutside plant:

3 hours to 3 days

— Exchange: Within 1 hour
— Telephone set: 2 hours to 2 days
— Electric Power: Within I day



9.2 QOveration and Maintenance Plan

9.2.1 Baéic policy

The basic policy for the preparation of the operation and maintenance plan for the

telecommunications system in the rural areas is as follows:

b

2)

3)

Organization

The existing operation and maintenance sector in the current organization shall be

responsible for the operation and maintcnance of the rural telecommunications

system. The establishment of anew organization or integration and/or abolition of
existing organizations shall not be made for the rural telecommunications s.ystem;
The operation and maintenance of the rural telecommunications system shall be
covered by increasing the number of staff required. '

Staff

i) Anappropriate number of staff shall be positioned at the TEG, SPS, CBA, SRC;
CHO, COM, DAN, and JUT telephone offices considerihg the amount of
equipment fo be introduced to these offices and the facts that itishi ghly reliable

' equipment with a low fault rate, ' '

ii) New staff shall not be posmoned in the ex1<;t1ng pubhc telecommunlcatlons
service ‘offices in the rural areas. ' '

i) An appropriate number of staff shall be positioned at the newly established
public telecommunications service offices.

iv) Security staff shall be positioned at the newly established rural exchanges, radio
base stations, and repeater stations.

v} The current number of staff shall be maintained if possible, by providing them
with necessary training in the future.

Service

The existing telegram service in the rural areas shall be provided continuously,

fonida



4) Training

Necessary training shall ‘be ‘provided so- as to perform smooth operation and
maintenance of the rural telecommunications system.
5) Others

i) A new public telecommunications service office shall be ésfablished for a rural
- areacurrently having no such office: Anappropriate number of employees shall
be deployed to provide the users with public telephone service and public
-~ « - telegram:service via telephone. S '

| 'ii)r E;hﬁloyééé of fhé publ'ic;l'tele corﬁmuhicaiion;s serﬁce_bfﬁces in the rural areas
shall handle the public telephone and phblic telegram se)rv'i'(.:cs of the respective
< areas. Inaddition, they shall perform the simple repair of faults of telephone sets,
-wiring, transmission and radio equipments, and exchange in their area according

to the instruction given by the Maintenance Telephone Office.

iii) An appropriate nurnber of maintenance vehicles shall be arranged for the
maintenance telephone offices of the rural telecommunications system.

9.2.2 Operation and maintenance system

The following items shall be examined for cach office and station according to the basic
policy of the operation and maintenance plan. An operation and maintenance system
shall be proposed on the basis of the results of the above-mentioned examinations,

) Maintenance classification

b) Equipment supervision

c) Principal operation

d) Staff

1) Operation and maintenance control sector

The 6peration and maintenance shall be controlled by the three telecommunication

divisions.



2) Operation and maintenance employees
Figure 9.2.2-1 shows the employees of HONDUTEL. -
3) Telephone office in charge of maintenance

a) \flamtenance clas31flcat10n

i) Employees of the following eight telephone offu:es that wnll be connected
and installed with the exchange system, transmission equipment, and tele-
phone sets for the rural telecommunications service shall.be responsible for
the mamtenance of the exchange system transmnssnon equnpment outside

' plant, and telephone sets

— The telephone ofﬁces n charge of operation and maintenance for the rural

telecommunications equipment (maintenance telephone offices):

" 'TEG, §PS, CBA, SRC, CHO, COM. DAN, JUT
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Figure 9.2.2-1 Employees of HONDUTEL

Employees of HONDUTEL

Year | 1986 1987 1988 1989 1990

Employees- T 3,662 4,078 4,188 4,293 1 4,349
Telephone 2,303 2,570 2,632 2,700 2,735
Service -
Section | Telegraph <862 | 1,085 1,099 1,125 1,139
Telex = |~ 3907 443 457 | 468 475
New Employment — — 36 93 152
Retirement 80 36 20 ] 52
Persons E-rm:flluvée's Bv-the Service Section
- 2,800 — —— — S TS
2. 400 } : -
P Telephone - . . __
2,000 |

1,606 |

1,200 T

800

400 1

0 :
1982 1983 198.4 1985 1986 1987 1488 1989 1990 Year
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ii) Tables 9.2.2-1 and 9.2,2-2 indicate the maintenance sector at the eight

maintenance tclephone offices.

Table 9.2.2-1 Maintenance Sector

Telephone Office

Section in charge

Haintenance Facilities

= TEGUCIGALPA
~* SAN PEDRO SULA
=LA CEIBA

Exchange .

Exchange

Transmission

Transmission, Digital Multi-Access System

Outside Plant

OQutside Plant, Telephone Sets

Electric Power

Efectric Power

Table 9.2.2-2 Maintenance Sector (No Section Office)

Telephone Uffice

Staff in charge

Maintenance Facilities

« SANTA ROSA DE
- COPAN

- CHOLUTECA

« COMAYAGUA

« JUTICALPA

- DANLI

Exchange

Exchange, Electric Power of Exchange

Transmission (Staff

‘shalt be newly posted){ Electric Power of Transmission

Transmission, Digital Multi-Access System,

Outside Plant

Dutside Plant, Telephone Sets
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1ii) ‘The three telephone offices of TEG, SPS, and CBA shall provide assistance
to the other maintenance telephone offices upon receiving a request.

iv) Maintenance su'pplies, maintenance tools, and spare parts shall be provided
with the TEG, SPS, CBA, SRC, CHO, COM, DAN, and JUT telephone
offices. ' : :

v) AT;WO_ ma{nfcnai{éc vehicles shall be provided for each of the following

- telephone offices: SRC, CHO, COM, DAN, and JUT.

vi) Figure 9.2.2-2 shows the maintenance classification of respective equip-

ment,
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Figure 9.2.2-2 Maintenance Classification of Respecstive Equipment

Optical Transmission System

Primary Center

or Local Office  Transmission Rural exchange -~ PrS
Eqmpmcm' 3 Metallic r """""""" H
 ¢=———- Exchange -—D - . I I—"Exchang: -—-——[——i-ﬁ Public }

" Optical Fiber

- | T
: ﬁ : 1‘ ' T A A oA Res{dcnnalT
?)/l‘ff;_i‘l‘::‘:cnancc” . ‘ ) . ‘ t S i

Simple
Maintenance
Subscriber lines
Local Office PTS

Metallic line Lo
— Exchange Exchange T ey n Public :

Primary . nR idential A
Center ﬁ T 1‘ e |
Maintenance )
Office

Simple
Maintenance

Digital Muiti-Access System

Maintenance
Office

J’ Radio .Radio ‘} ¢ & . l
- [ ) |

. T
Basc Repeater Metallic ; _ Lo
-1 Exchange || DMAsl Staon [ || DMAS || g™ <— DMAS :n Public :

Loca} Office Terminal Residential
or Primary Center Station
Meiallic Simple
[ —» line Maintenance
Residemial
> L <

| > _?npublici‘ <3

Simple
PTS Maintenance

PTS: Public telecommunications service office
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b) Equipment supervision

i) The maintenance telephone offices shall be responsible for supervising the
exchangc and transmission and Iadlo eqmpments at the telephone offices,
rural exchanges and repeater stations (remote control for the rural exchanges
and repeater stations). Table 9.2.2-3 indicates the supervision system.

.. Table 9.2.2-3 Supervision System

Puty Hour | Office Contents of Supervision Operation

édgﬁoﬂré‘:'TEG;SPS.' » Supervision (Exchange. Transmission ‘and DMAS)
a day | CBA « Regular examination (Exchangé.'TfénSmission and DMAS)

by remote.controi

* Fault location
Daytime SRC.CHD, | = Tramsmission and subscriber loop test
8 hours COM,DAN. | « Preparation .of repair.

JUT o Administration.work of systems

.. i) Table 9.2.2-4 indicates sections in‘charge of equipment supervision.

Table 9.2.2-4 Sections in Charge of Equipment Supervision

Teléﬁﬁone B Supe}vfse ' Secfioh§ br'Stéff‘fn 6héréé
Office ... .:. | Equipment. . _
TEG, SPS, CBA Exchange . E;qh;ngg Section.

Transmission | Transmission Section. -

SRC, CHO, COM, | Exchange ...l Staff in charge of Exchange..
DAN, Jut

- | Transmission | Staff |n charge of Transmission
© U (Staff shall be newly posted)

- iii) Since -no ‘automatic -warning :is'provided for a fault in the subscriber’s

terminal equipment, necessary action shall be taken upon receipt of notice
from _the subscribers or public telecommunications service offices.
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¢) Principal operation

i) Maintenance sector

* Exchange equipment (telephone offices and rural exchanges)

Exchange maintenance -
Traffic supervision and measurement

Updating of the subscribers data according to the opening of
new subscriber lines andf/or completion of ‘transfer construction

‘work

Updating of the office data according to the line opening construction
work, eic. '

Centralized control of maintenance supplies and repair arrangement

* Qutside plant

Optical fiber cable maintenance

Subscriber line equipment maintenance, installation, transfer, and

repair of telephone sets

“Centralized control of maintenance supplies and arrangémem for re-

pair service

Statistics, analysis and action for faults

* Transmission equipment (telephone office and repeater station)

Transmission and radio equipments maintenance (DMAS,MUX, eftc.)

Centralized control of maintenance suppiieé and arrangement for

repair service

Statistics, analysis and action for faults

* Electric powér eqﬁipme'nt (telephone office, rural éxchange, and repeater
station) o

Electric power equipment maintenance (batteries, air conditioners,
electric power receiving equipment, solar power supplies, etc.)

9-16



- Centralized control of maintenance supplies and arrangement  for
repair service

_ Statistics, analysis and action for faults

i) Tranéporiatiw sector
Vehicle operation during bpcration and maintenance

iii) Sec.m'ity sector
Supervision and guarding of telephone offices, newly established rural
exchanges, and repeater stations '

d} Staff
i) Staff posting policy

— Maintenance staff of DMAS and transmission equipment shall be newly
posted at five telephone offices having no transmission personné].

— The number of maintenance staff for the optical fiber cable, subscriber
line, and telephone sets shall be increased taking into consideration the
amount of equipmerit involved. '

it} Table 9.2.2-5 indicates the posting of staff at the telephone offices based on
the staff posting policy.
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Table 9.2.2-5 Posting of Staff at Telephone Office

Office Section Existing_Staff Necessary Additional Staff
Exchange 39 2 Total

TEGUC!IGALPA | Transmission 23 4
Outside Plant 168 4 10

Electric Power 45 -

SAN Exchange 30 2

PEDRO Transmission 26 4
:-SULA | Qutside Plant 102 -4 10

Electric Power 21 ST

Exchange i5 -

LA CEIBA Transmission 8 3
OQutside Plant 32 2 5

Eleciric Power 5 -

SANTA Exchange _ 1 2.

_RDSA Transmission - 4
DE Outside Plant 7 4 12

COPAN | Transpor tation 2 2

Exchange.‘ 6 -

CHOLUTECA Transmisston - 3
Outside Plant 4 2 7

Transportation 2 2

Exchange 5 2

COMAYAGUA Transmission - 4
Qutside Plant 3 4 12

Transportation 2 2

Exchange § -

DANL Transmission - 3
' Qutside Plant 12 2 T

Transportation - 2

_ Exchange 2 2

JUTECALPA Transmission - 4
Outside Plant 2 4 12

Transportation - 2
Total 568 5 75
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3) Rural exchanges, radio base stations, and repeater stations

a) Maintenance classification

Employees ‘of a maintenance telephone office shall be responsible for the
maintenanice of cquipment at the rural exchanges, radio base stations, and
repealer stations.

b) Supervision operation
Employees of a maintenance telephone office shall be responsible for the
supervision by using remote supervisory and control equipment installed at the

- maintenance telephone office, o

c) Principal operation
Employees of a maintenance telephone office shail perform the maintenance
and operation, . . ' h

d) Staff

Security staff; shall be posted at the newly consiructed radio base stations,
repeater stations, and rural exchanges. The details are shown in Table 9.2.2-6.

a o Table 9.2.2-6 Posting of Security Staff at Exchange and Station

Division No. of Stations Necessary Additional Security Staff
Rural Exchange 18 (New 13) 36
: (2 Persons Station)
Radic Base Station 13 (New 1) 4
Repeater Station 41 (New 33) 66
-1 (Radio)
Repeater Station 1 2

(Transmission)

Total 73 106
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4) Public telecommunications service office

a) Maintenance classification

Employees of public telecommunications service offices shall handle the public
telephone and telegraph services of the related area. - In addition, they shall be
responsible for making simple vepairs of faults to telephone sets, wiring,
transmission equipment, and the exchange system (such as replacement of

panels, fuses, or resetting alarm, etc.).

b) Supervision operation

Supervision of the subscriber line condition in a rural area to which a public
telecommunications service office has been established.

¢) Principal operation

- Public telephone contirol, acceptance of public telegraphs, dehvery and
collection of charges.

— Simple repair of faults to the subscriber line equipment and telephone sets

and request for repair to the maintenance telephone office:

—  Simple repair of fauits to the exchange, transmission and radio equipments '

instatled into unmanned stations, that are established in the vicinity of the
public telecommunications service offices according to instruction from the

‘maintenance telephone office.



d) Statf.

Statf shall be posted according to Table 9.2.2-7.

Table 9.2.2-7 quting o‘ffStaff at Public Telecommunications Setvice Office

Division

Number of Offices

Necessary Additional Staff -

Existing Public

Existing staff shall be trained as

Telecommunications 182 — a rule

Service Office

New public Staff shall be posted after training

Telecomaunications 41 123 (3 persons/office).

Service Office (Current state: 3 persons/office)
Total 223 123

5) Table 9.2.2-8 indicates the number of staff requiréd up to the year 2002.




Table 8.2.2.8 Number of Mecessary Staif up to the year 2002

Phase | Phase 11
Office and Station S ~ Total
' 1995 | 19961 1997 1998 - 2000
TEGUCIGALPA 10
SAN PEDRO SULA 10
LA CEIBA 5
SANTA ROSA DE COPAN 12 75
CHOLUTECA 7
COMAYAGUA 12
DANL Y 7
JUTICALPA 12
Pubiic 45 33 12 33 123
Telecommunications' {(15) (113 (4) an - (41)
Service Office
Radio base station 2 2
(1 (1)
Repeater Station 22 12 ] 26 66
{Radio) (11 (%) {3) (i (_33)
Repeater Station 2 2
{Transmission) 4))] (1)
Rural Exchange 14 ] 16 36
(" (3) {8) (18)
Total 108 80 18 93 304

Note: () WNumber of offices or stations

The details of phases will be described in Chapter 10,
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6) Number of main lines per employee - -

_ Number Of main lmes per employee fox 1990 is about 20, whlch repi csenls a !evel
lowerthan the restof Central and South America. The telephone penetr. ation rate was

1,88 main lines per 100 inhabitants and the number of main lines was 92,386. In
2002, the number of main lines will reach épprpkimately (*)394,000. If the number
of employees remains a_i the current level, the number of main lincs per employee
in the year 2002 wiil bé_ improved 1091 by considering the number of subscribers in
the rural areas. This figure represents a value closer to that for advanced c{)untties.
‘Therefore, it is desirable that the present Project is carried out with the current
number of employees without new recruits, The streamlining and review of the
operation including the repositioning of employees in the telegraph sector is required

for better efficiency.
Table 9.2.2-9 shows the number of main lines per employee in 24 countries.

(*): 'This is based on the urban arca telephone demand (Source' Expansion 'Pla;l :
- 1990-1994 HONDUTEL) and rural area telephone demand (Chapter 4, of this
- Teport).



Table 9.2.2-8 Number of Main Lines per Employee in 24 Countries . -

Name of Country | Year Main Lines Eﬁplovees | No. of Main Lines/Enployee
Tlindia | 087 3. 487, 508 312,303 | e
| china {089 | 5,680,400 404,460 | 7 140
1€ Salvador 1987 1| 104,527 Cos.805 0 T

Honduras | 1990 88,038 | 434 | 20.2
Philippines 1989 ' 570, 643 19,053 30.0
Guatemala -~ 1 1888 | 158,840 | s.181 | 307
Peri I 1989 530.674 | - 15,826 | 33.3
Brunei 1989 | 30,217 S T80 I I
Malaysia 1988 1,247,687 28,168 | - C 448
Chile 1988 625, 466 11, 315 55. 3
Thailand’ - 1989 1,158,004 | 18,885 61:3
Costa Rica 1988 256, 521 3,174 80. 8
Brazil 1989 |8, 852, 540 - 104,560 | BT
Australia’ 1989 | © 7,602,572 88,003 © 86,4
Mexico 1939 4,702, 439 49, 203 .. 95.8
Singapore 1989 981,723 10,112 97. 1
United Kingdom 1987 | 22,187,000 223, 084 99,2
Greece 1989 3,786.429 29, 654 i21.7
Canada 1989 | 13,919,840 103, 010 135. 1
Spain 1989 | 11,797,159 71, 155 165. 8
Hong Kong 1988 2,153, 776 12,800 | 168.3
France 1989 26, 942, 452 157, 313 171.3
Japan 1990 | 52,034,176 276, 992 | 187.9
Korea | 1989 | 12,003,839 53,033 | 226.3

Source: ITU, Yearbook of common carrier telecommunication statistics (18th edition .
1980-1983) Geneva 1991




9.2.3 Training Plan

Wlth the |mplementat|0n of this Pr o;ect m'my l"lle dlglta] ml.l][l-dCCebs systems, dlgltal
exchcmge systems, and othet adv anced equipment will be instatled. To conduct smooth
maintenance.activities of this eqmpment to maintain a good quality of service, necessary
tralmng shall be pr owded ﬁccmdmg to the following plan:

1)"'f Current stéte of train_‘i‘ng

The employee training is cuérently"being provided at Centro de Capacitacioﬁ de
HONDUTEL (CENCAPH) under the jurisdiction of Direccion de Recursos Humahos.

The training center, CENCAPH, aims at éxpanding the employees’ knowledge for
“better productivity and business ‘pérformance, training them to improve their
“engineering strength and capabilities, and controlling the training programs.

Figure 9.2.3-1 shows the outline of the iraining.organizatioh and the principal
operation content. Table 9.2.3-1 indicates the training facilities in Tegucigalpa _arid
San Pedro Sula and the state of the actual training, ""Table 9.2.322 shows thé training
state. Appendlx 9.2. 3 i and 9.2.3-2 show the details of the training orgamzatlon and
the trammg course in 1991.

Figure 9.2.3-1 Qutiine of Training Organization

Direction of Human Resources

- ‘Training Center |~ Located in: + Tegucigalpa

+ San Pedro Sula.

. Materia[é $e§tiqn  ol Pianning & Eddcptipn_S@btion,
-« Preparation-of training-— -~ - Training planning
materials and courses = Enforcement of training




Table 9.2.3-1 Tralning Facilities (1992)

&
Tegucigalpa Training Center ' San Pedro Sula Training Center
Training Room Areas (nl) Seats Room Areas (nl) Seats
Rooms . -
1 42 15 i 59 60
2 %W 61 2 30 o 36
3 35 20 3 - 25 30
4 29 20
5 37 25
6 37 25
T 39 15
8 94 15
Total 8 403 196 3 114 126
Instructor | - Computer technology ---------- 3] - Exchange oo ]
» Exchange, Transmission, = Customer service oo 2
Digital electronics - 2
{number + Telephone operation
and {National. International. and ‘ . -
Specialty) | English) Instructors and materials are "3
+ General : 1 arranged by Tegucigalpa
« Qutside plant 3 Training Center
~ Safety and hvgiene 1
» Education by correspondence - 1
Total ' 12 ' 3

Table 9.2.3-2 Training State (1991)

» Training Course -—---r--oeeemrmes e oo 66 Courses

« Total Trainee -—-----=--oooooooe-o- 1,047 Persons

« Trainee Manday -—-------o-oeeeeeee” 21, 881 Mandays _

« Training Expenses «------------- 690,962 Lempiras (127,956 US$)
+ Training Expenses/Trainee ------------- 32 ‘Lempiras ( 6 US$)




2) Training plan

")

b)

Training plan preparation policy -

To promote smooth operation and maintenance of newly installed equipment,

‘the training shall be conducted according to the f ollowing policy:

i) . Training of leaders

Instructors at the training éentel',' managers in charge of operation and
maintenance, and senior eﬁgiﬁeering staff shall be ab‘rovi'dcd training for the
leaders. Upon completion of the training, these leaders shall be responsible
for training the technicians.

- ii) Training of engineers

Assistant managers and chief technicians of telephone oftices shall be
provided necessary training for the engineers of operation and maintenance

(capable of repairing complicated faults).
iii) Training of general maintenance technicians

Necessary training for routine operation and maintenance (performance of
daily maintenance activities and simple repair of faults) shall be provided to
the general technicians in the engineering sector of the telephone offices.

iv) Training of staff at the public telecommunications service offices

Staff of the public telecommunications service offices shall be provided with
the necessary training for the simple repairing of faults of the telephone sets,
exchange, transmission and radio equipments, and outside plant.

Training facilities
i} Classrooms

Classroom training at the training center shall be continued as is.
ii) Practical training equipment

Practical training equipment for the new technology to be introduced under

the Project is not available.



iii) Instructors

Instructors shall be required to provide training for the new technology to
be introduced under the Project.

Judgmg from the above- mennoned condmons the contractor of the construc-
tion should provide trammg for the leaders and engmeers of the transmlssmn
and radio equipments and exchange system. The personnel who have completed
the training course should be asmgned as instructors at the training center and
leaders at the mamtenance telephone offlces

Training plan

The foliowing training shall be provided on the basis of the trammg plan
preparation policy and taking into consideration the actual state of the training
facilities. Figure 9.2.3-2 and Table 9.2.3-3 indicate the trammg schedule and
the training implementation plan,

e 2
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+-"Figure 9.2.3-2 Training Schedule

Course Name

Training Schedule

Start - Construction” Complete

Leaders

Course

———remrmie (Contractor's factory etc. )
New technology,

Management

Enginsers

Course‘f

et (Contractor’”s factory etc.)
New technology, - -t

Operation and maintenance

General’
Maintenance
Techni¢ians

Course

(Classroom study, Construction Work) —mm—ms
Routing work

Trouble sheoting

Staff
Training

Course

(Classroom study, On the job training) ===
Operation (Telephone & telegraph).

Repairing method
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Tabie 9.2.3-3 Tralning Implementation Plan

Place / Instructor

Course Term Contents Section Trainees
Leaders 3 * Digital Exchange Exchange 6 [* Contractor's factory
Course Months etc. / Contractor
* Digital Multi-Access | Transmission 7
System
* Optical Transmission
* Qptical Fiber Cable
* QOptical Fiber Cable - | Outside Plant 4 * Houduras / Contractor
Engineers 3 * Digital Exchange Exchange . 11 |* Contractor's factory
Cource | Months _ _ : etc. / Contractor
' * Digital Multi-Access | Transmission 18 '
System _
* Opiical Transmission
* Optical Fiber Cable
* Optical Fiber Cable Qutside Plant 14 |* Honduras / Contractor
General 1 * Digital Exchange I';‘xc'ha_nge 13 |* Training Center,
Maintenance | Month Telephone Office /
Technicians’ # Digital Multi-Access - | Transmission 27 Instructor or Engineer,
Course System who finished the leaders
* Optical Transmission . course.
* (ptical Fiber Cable
Staff Training 1 * Qutline of Rural Public 669 [* Maintenance Telephone
Course Month Telecommunications Tglgcommunications Office / Engineer who .
Facilities ' Service Office finished the leaders
* Telephone set course or engineers
Repairing course,
* Tel. & Telegraph
Services
Total 769




d) Number of trainees

telephone offices and public telecommunications service offices,

Tabie 8.2.3-4 Trainee of Telephone Offices

Tables 9.2.3-4 and 9.2.3-5 indicate respectively the number of trainees of the

Training Teiephone Offices
Course Name Section Center : : Total
TEG [SPS | CBA | SRC | CHO | COM | DAN |JUT
Exchange 2 2 2 6
Leaders
Course Transmission Z 2 2 1 T
Outside Plant 2 2 4
Exchange 4 4 i } 1 i1
Engineers
Course Transmission 5 5 3 1 1 i 1 1 18
E§ Qutside Plant 4 4 2 2 2 14
General Exchange 5 5 1 1 1 13
Maintenance R i
Technicians | Transmission 5 5 5 3 2 3 2 2 27
Course
Total 4 20 | 29 { 9| 8 3| 8| 3| 7] 100
Table 9.2.3-5 Trainee of Public Téiecommunications Service Offices
Course Name: Staff Training Course
Existing Bffices Newly Constructed Qffices Total
Number of Trainees 546 123 669
{Number of Dffices) (182) { 41) (223)

(Existing Emplovyees:

3 persons/Office)




CHAPTER 10 IMPLEMENTATION PLAN









CHAPTER 10 IMPLEMENTATION PLAN

10.1 Division of the Areas into Some Phases

This rural telecommunications network project involves 223 rural communities which

are spread over almost the whole country. Therefore, it is preferable to divide the Project

into various phases, assigning an appropriate number of subject communities to each

phase.

The division into phase should consider the economic aspects, project

_ implementation organization, and personnel training, etc. At the same time, regional
development plans of each local area should be taken into consideration as well as the

importance of each community.

The following are the pointé to be considered wheﬁ dividing the arcas.

1)  Southern and south-western part

In the southern and south-western part of Honduras, such as the Depariments of
Choluteca, El Paraiso, Intibucd, Lempira, Ocotepeque, Copan, Valle, and La Paz,

there are many development plans as follows:

a)
b)
)

g)

An agricultural improvement plan has been made with aid from the European

Community for atriangle zone shared by Guatemala, El Salvador and Honduras.

An irrigation project of 3,000 hectares for large scale agriculture in Choluteca

~ is planned with aid from the Government of Japan.

An irrigation project of 6,500 hectares for small scale agriculture in Nacaome

is planned with aid from the Government of Italy.

Shrimp farms covering 6,000 hectares will be constructed at El Triunfo in the
Department of Choluteca by 1993.

Honduras plans to use the port of El Salvador near San Lorenzo, because the port
of San Loienzo i$'too small to accommodate large ships. An access road to the

port of El Salvador via EI Amatilloin Department of Valle and Valle is planned.

, Gold and silver are rmned at Jamast:an in the Department of El Parafso

The number of people crossing the border is increasing, as-conditioris in
neighboring countries are improved. So immigration offices at Agua Caliente
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in the Department of Qcotepeque, at Guasaule in the Department of El Paraiso,
and at El Amatillo in the Department of Valle need modification and expansion.

2) Northern part

in the northern part, such as the Départments of Cortés, Atlantida, Yoro, Colén, and

Santa Barbara, there are also many development plans as follows:

a)
b)
c)
d)

e)

g)

An industrial zone is being constructed in San Pedro Sula,
A free zone will be constructed at Puerto Cortés in the Department of Cortés.
A tourism project is planned at El Cajon in the Department of Cortés.

Agro-industry of milk, meat, fruit, and marine products, etc. is being introduced
into Valle de Sula in the Department of Cortés and La Ceiba in the Departinent
of Atlantida.

A port will be constructed at Trujillo in the Department of Colén.

A banana plantation at Alto Aguan in the Departrﬁent of Col6n and Zona del
Platano in the Department of Coldn plan to be expanded.

Gold and silver are mined at Quitagama in the Department of Santa Barbara.

3} Central part

In the central part, such as the Departments of Francisco Morazén, Comayagua, and

Olancho, there are development plans as follows:

a)
b)

c)

A new airport is planned at Comayagua.

An irrigation project of 5,000 hectares in Comayagua is planned with aid from
the Government of Japan.

The cultivation of corn and wheat is planned to be introduced at Guayape in the
Department of Olancho with aid from the Government of Canada.

For smooth implementation in harmony with the above mentioned national projects and

importance of respeciive areas, it is necessary to dividé the Plan by Department into

two(2) phases as follows:

10--2
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1) Phase-1

Choluteca, El Paraiso, Intibuca, Lempira, Ocotepeque, Copdan, Valle, La Paz,
Cortés, Atlantida, Yoro

2) 'Phase-II
Comayagua, Col6n, Santa Bérbara,Francisco Morazén, Olancho

Figure 10.1-1 shows subject areas by phase.
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Figure 10.1-1 Map of Subject Areas by Phase
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10.2 Implementation Schedule

The Plan consists basically of the digital multi-access system. The following table
shows the segments of the Plan divided by units of the digital multi-access system.

Table 10.2-1 Segment by the Unit of Digital Multi-Access Sysiem

No. | Segment Department Demand in Number of Population
(RBS* name) the year 2002 | the subject of the subject
_ rural areas rural arcas
1 Yojoa Cortés, Yoro : 1,739 25 78,011
2 | portillo Choluteca 1,414 33 63,293
El Paraiso
Valle
-3 | Horno La Paz, Comayagua 1,543 16 40,399
4 | La Ceiba | Atldntida 563 16 38,279
5 | Carrizal-1 Copén 1,044 16 33,495
3 6 | Giiizayote Lempira 831 23 29,981
Ocotepeque
Intibucé _
7 | Carrizal-2 Copén 410 7 12,326
8 + | Danlf El Parafso . 540 17 | 53,724
9 | Talanga 'Francisco Morazén 1,038 15 30,954
o Comayagua
10 | Chimizates | Santa Bérbara 1,054 23 51,622
11 | Calentura Coldén 399 9 21,291
12 '} Juticalpa Olancho 1,049 14 44,299
13 | Hule Francisco Morazdn 466 9 10,812,
Total 12,090 223 508,486

* RBS : Radic Base Station

In consideration of the regional development projects of each area and the importance
of the border areas, it is assumed here to group No.1 to No.7 in Phase-1 and the rest in
Phase-IL. | B | |
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The order of the implementation is presented below, considering the benefit to the

population and the development of industry in the subject areas.
(1) Yojoa
2) Porfi_llo
(3) Horno
) La Ceiba
(5) Carl‘izéll—l
(6) Giiizayote
(?) Carrizal-2

The implementation schedule is shown in Figure 10.2-1. Phase-I, and Phase-II should
be completed by 1997 and 2000 respectively.

Table 10.2-2 shows the number of subscribers with service in each year based on the

implementation schedule.

Table 10.2-2 Number of 'Subscribers in Service

Year 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 |

Number of Subscribers | 1,765 3,641 {4,511 | 6,051 7,765 9,837 (10,898 12,090

10.3 Investment for the Plan
1)} Preconditions in estimatihg investment.

The preconditions in estimating the investment for this Plan are shown below.
a) The subject facilities for estimating investment are as follows:

—  The facilities between the MDF terminal of the existing exchanges and the

subscriber terminal boxes are involved.
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