2. Telegraph Demand Forecast (Telegram and Telex)

2-1 Telegram

2-1-1

2-1-2

Trends in Overseas Countries

The number of telegrams during the past ten years
in some countries are shown in Fig. V.2.1-1.

It is understood, from the figure, that the number
of telegrams has decreased at an annual rate of
about 9% in the majority of these countries
excluding some developing countries. In

the developing countries, the number of domestic
telegrams only is increasing continuously as shown
in Fig. V.2.1-2 and the number of overseas telegrams
18 also decreasing with few exceptions (as shown in
Fig. v.2.1-3}.

Telegram Demand in Indonesia

In the past ten years the total number of telegrams
in Indonesia has continnuously increased at

an annual rate of 9%. However, the breakdown of
these telegrams shows that only the number

of domestic telegrams is increasing {(at an annual
rate of 10%) and the number of overseas telegrams
has been decreasing at an annual rate of 13%

since its peak reached in 1974 (Fig. v.2.1-4).

It may be considered that telegram demands in
Indonesia also may tend to decrease in a long
range as in many other countries because of
the development of telephone, telex and other
convenient communication means.

Assuming that the number of telegrams
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continues to increase at the current increase ratio

until 1985 and assuming that there are three such
different patterns of increase as shown in Table V.2.1-1,
we can have a demand forecast for the year 2005 as

shown in Fig. v.2.1-4.

Table V.2,1-1 Telegram Demand Forecast Patterns

Pattern giggiation ggiﬁiasinq Remarks
@ 1995 After 2005 Optimistic trend
@ 1990 After 2000 Intermediate trend
€] 1985 After 1995 Pessimistic trend

The number of telegram demands obtained for individual
reference years from Fig. V.2.1-4 are given in
Table V.2.1-2.

Table V.2.1-2 Telegram Demand Forecast
in Indonesia (Unit: 10° telegrams)

Pattern 11985 ) 1990 1995 )| 2000 {2005 | Number of Telegrams
per Person

® 10 | 13 | 163 163 263 0.071
@ 10 13 | 13 13 7.7 0.033
©) 10 | 10 | 10 6 | 3> 0.015
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2-1-4

Check of Telegram Demand Forecast from the Standpoint

of Income

The telegram income of PERUMTEL has been constantly
Rp. 3 billion every year since several years ago.
Most telegrams in 2005 can be estimated

to be domestic telegrams, so that if the income

to be gained by one domestic telegram in 2005 is
supposed to be Rp. 400 (although it is Rp. 347 in
1978), the number of telegrams in 2005 is to amount

to

Rp. 3 billion/Rp. 400 = 7.5 x 10° (telegrams)

This corresponds to nearly to the case of pattern Q.

Distribution of Telegrams to Areas

By dividing the total number of teleqgram demands,
which is given in Table V.2.1-2, to Sumatera Utara
and Slawesi Selatan depending on the population ratioc*
we can obtain such results as given in Table V.2.1-3.

* Population ratio (as of 1977) from
"Statistik Indonesia," 1977-1978
Table III.1.10

Whole Sumatera Sulawesi

Country | Utara Selatan
Population (106) 133.9 7.75 5.82
Population Ratio (%} | (100.0) (5.8) {4.4)
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Takle v.2.1-3

Telegram Demands

{Unit: 103 telegrams)

Area Pattern {1980) 1985 1990 1995 2000 2005
Sumatera @D 360 580 750 950 950 450
*
Utara [6) 360 580 | 750 | 750 | 750 | 450
€] 360 580 580 580 350 200
Sulawesi @ 300 440 570 720 720 720
Selatan @ 300 440 570 570 570 340
® 300 440 440 440 260 150
* The area to be served by this project covers
about 33% of the entire area of the Propinsi and
about 64% of the entire population of the Propinsi.
Accordingly, the number of demands in the area
to be served by this project can be obtained by the
population ratio as given in Table v.2.1-4,
Table v.2.1-4 Telegram pemands in Medan Area
(Unit: 103 telegrams)
Area Pattern (1980) 15885 1990 1955 2000 2005
Medan @ 230 480 610 610 | 610 { 610°
*
Area ® 230 480 480 | 480 | 480 | 290
(€)] 230 370 370 370 220 130

* Including Medan Kotamadya.
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2-2 Telex

2-2-1 Trends in the World

The number of telex subscribers throughout the
world amounted to about one million as of 1978.
However, the growth rate is somehow decelerating
down to about 8%. PFuture telex demands can be
forecast by assuming variocus growth rates, as shown
in Fig. V.2.2-1. The cause for the deceleration of the
growth rate is the change of telex traffic to data
communication, facsimile, electronic mail, ete.,
which are expected to see rapid growth in future.
This tendency is beecominag aonsnicnnus in some
countries. (Fig. v.2.2-2)

2-2-2 Telex Demands in Indonesia

During the past ten years the number of telex demands
has increased at as high an everage annual

ratio as 20%. It is difficult, however, to consider
that this tendency will continue until year 2005.
Accordingly, demand forecast is made by assuming
three patterns ranging from a comparatively
optimistic prospect to such a prospect that the
increase ratio in 2005 is assumed to be zero, and
the results of the telex forecast are shown in

Fig, v.2.2-3,

In the most optimistic case (curve @) ), the number
of demands in 2005 is about 70,000 and the number
of telex subscribers is to become 3 out of
10,000 inhibitants. 1In the most pessimistic case
(curve @ ), the number of demands in 2005
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igs about 12,000 and the number of telex
subscribers per 10,000 inhabitants is to be 0.5.
It may be proper that the actual case will come
intermediate (curve @ or nearly) between these two

eXtreme cases.

2-2~3 Demand Distribution to Areas
By distributing the total number of demands
in the whole country, which is given in
Fig. V.2.2-3, to Sumatera Utara and Sulawesi Selatan
depending on the population ratiof we have such
a telex demand forecast as given in Table Vv.2.2-1.
Table V.2.2-1 Telex Demand Forecast

Area Pattern | (1980)** 11985 |[1990 | 1995 | 2000 | 2005
Sugf_gi; ) (307) 580 | 930 | 1510 | 2440 | 3900
Utara @ (307) 380 | 550 | 730 | 9S00 | 990
Q@ (307) 380 | 500 | 610 | 670 | 670
. GD {136) 440 700 {1150 | 1850 | 2960
Sulawesi @ (136) 290 | 420 | 550 | 690 | 750
Selatan ©) (136) 290 | 380 | 460 | 510 510

* See SECTION V, paragraph 2-1-4 of this report.

** Indicates the existing channel capacities of

Medan and Ujung Pandang Offices.

Note: The number of telex demands forecast for
the area to be served by this project is
given in Table V.2.2-2,
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Table V.2.2-2 Number of Telex Demands in

Medan Area

Area Pattern (1980) 1985 1990 1995 2000 2005
Medan @) (307) 370 600 970 | 1560 | 2500
Area* @) {307) 240 350 470 580 630

€)) (307) 240 320 390 430 430

*

Including Medan Kotamadya.
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Standards

Transmission Standard

In this project the telecommunication network has
been designed on the basis of the FUNDAMENTAL PLAN,
1972, PERUMTEL. For the rural telecommunication
network and digital transmission lines using the
MAS and SMA (subscriber loop multiplexer analog)

equipment, which are not set out in the FUNDAMENTAL
PLAN have been designed on the basis of the following
standards in consideration of the recent trends of
the CCITT and the CCIR.

(1) Reference (R.E.)

distribution of a transmission
the MAS and SMA is to he
in Pig. V.3.1.

Te Current supply
circuit

4
Cable @
Sending R.E.: 5.05d4B
} L— 5 48— Receiving R.E.: 3.554B

0.25 aB

Subscriber set

Fig. v.3.1
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{2) Noise and bit error rate

1) Noise

The objective for the circuit noise of the MAS and
SMA are to be equally 10,000pWOp.

2) Bit error rate
a} PCM radio relay equipment

The bit error rate per kilometer is not to exceed

10710 for more than 80% of time.

b) PCM-30 equipment on cable

The bit error rate per kilometer is not to exceed
4 x 10_'9 for any time.

3) Amplitude frequency response

For the MAS and SMA, the amplitude frequency
response characteristics are to be 3/5 of that
specified in Figure 1/G. 132, Orange Book, CCITT.
For PCM systems, the aﬁplitude frequency response
characteristics are to meet Figure 1/G.712, Orange
Book, CCITT.

3-2 Application Standards of Transmission Equipment

{1} Transmission equipment for subscribers

To be applied to demands in such Kecamatan that
have demands less than those determined in the

first year telephone setup standard.

1) SMA equipment

This equipment is to be applied to cases where
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(2)

2)

2)

demands are comparatively concentrated to limited
areas and line-of-sight condition is not achieved
in radio wave propagation. The maximum applicable
distance is about 24 kilometers in the case of

0.6 mm polyethelene insulated pair screened

cable.

MAS egquipment

This equipment is to be employed in cases where
demands are spread in one plane and line-of-sight
condition in radio wave propagation is achievable.

Transmission equipment for toll circuits

PCM transmission on cable

This type of PCM transmission equipment is to be
employed in such sections where the required
number of channels is comparatively small and
the line-of-sight condition can not be secured.
The PCM-30 is to be employed, since this
transmission equipment is to be connected with
digital exchange. Polyethylene insulated pair’
screened cable is to be employed as the cable.

PCM transmission by radio

This method is to be employed in such sections
where the line-of-sight condition in radio wave
propagation can be achieved and the required
number of channels is comparatively large.
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4. Financial Analysis in the Case of Manual
Switchboard Service

4-1 Sumatera Utara Project

The results of financial analysis: for the implementa-
tion of the Sumatera Utara project by manual switchboard
service supposed to be an employment opportunity
producing type are as follows.

For the manual switchboard service to be employed,
the estimated telephone demand is considerably small
as eCompared..in the case of automatic switching
service and the total number of demands.to be made

in 1995 is to be about 8,700 subscribers. Suppose
these demands are to be fulfilled each year uniformly
for the period of 10 years and the total capacity
corresponding to the intial investment is supposed

to be 8,700 subscribers in ten years, the costs and

earnings of this project can be estimated as follows.

Initial investment: 8355 (million Rp.)
Exchange {(manual): 132 (million Rp.)
Trunk lines: 5220 (million Rp.)
Subscriber's lines and

telephone sets: 2742 (million Rp.)
Buildings and power plants: 261 (million Rp.)
Maintenance cost (annual): 175 (million Rp.)
Operating cost (per subscriber): 60 {thousand Rp.)
Working capital cost: 30% of earnings
Earnings

Subscription fee .

(per subscriker}: - 25 (thousand Rp.)
Basic rates

{per subscriber, annual): 18 (thousand Rp.)
Toll call rates '

(per subscriber, annual): 100 (thousand Rp.)
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The estimated cash flow statement of this project

is as follows.

Earnings Costs
peurer B Rarey 2okt o | Jratiad waine foperac. Tuorking .,
Cost

1 8355 175 8530
2 22 i6| 87 125 0 175 52 38 265
3 22 32) 174 229 175 104 K31 300
4 22 481 261 331 175 156 30 361
5 22 64| 348 434 175 208 3 414
6 22 80 ] 435 573 175 260 30 465
7 22 96} 533 640 175 312 31 518
8 22 112 | 609 743 175 364 30 569
9 22 128 | 696 846 175 416 31 622
10 22 144 | 783 949 175 468 30 673
11 22 160 | 870 | 1052 175 520 31 726
12 o 160 | 870 | 1030 175 520 A4 691
0 695

21 0 160 | 870 | 1030 175 520 6309 386

The estimated internal rate of return of this project
is 0.05%.

The employment opportunities are to be provided to

about 92 persons in the second year and to about

420 persons in the eleventh year on condition

that the average annual wage per person is Rp.1,000
thousand and 32% of the maintenance cost and 70% of

the operating cost correspond to the personnel cost.

This increase in employment opportunities is considerably
small when compared with that in the case of automatic
switching service and corresponds to less than 1/2,
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in the total sum, of the personnel cost, so that it
may be concluded that this project of introducing
manual switchboard service is not suitable as an

employment enhancing project also.
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Sulawesi Selatan Project

The results of financial analysis for the adoption
of manual switchboard service for the Sulawesi Selatan
are as follows. In this project investment for
meeting demands by 1995 is to be made in 1983 and
1984 and investment for the expansion of facilities
for meeting demands in 2005 is to be made in 1995.
First, as many waiting demands as 3000 applicants
are to be fulfilled by 1985 and the annual demands
of 392 applicants are to be fulfilled until the
total number of demands become 6920 by 2005. If

the capacity is not sufficient, it is made up for

by the investment for the expansion of facilities in
1995,

The estimated amounts of investment to be made in
the initial phase and 1995 are as follows.

1983 1984 1995
Total Investment 11,493 11,493 6,540
Exchange 112 112 990
§ Toll Lines 3,484 3,484 3,516
§ Intra-Kecamatan Linesi 7,691 7,691 0
Y
A | Local Lines and 207 207 2,034
Telephone Sets -

The estimated maintenance cost is 1.32% of the total
investment and the estimated operating cost is 30%
of gross annual earnings. The estimated earnings
are as follows.

Subscription fee (per subscriber): 25 (thousand Rp.)
Basic rate (per subscriber): 18 (thousand Rp.)
Toll call charge (per subscriber): 71 (thousand Rp.)
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The estimated balance of the project is as follows.

Subscrpit., | Basic| Toll Total Initial| Maint.| Operat. Wor#ing Total
Fee Rate Call Invest.| Cost Cost Capital
Cost

1 11,493 11,493
2 11,493 11,493
3 75 61 213 1 349 303 105 105 513
4 2 68 241 1 311 303 93 A1z 384
5 2 75 269 | 346 303 105 12 420
6 2 82 297 | 381 303 115 10 428
7 2 89 325 | 416 303 125 10 438
8 2 96 353 ] 451 303 135 10 448
9 2 }03 381 | 486 303 145 10 458
10 2 110 409 521 303 155 10 468
11 2 117 437 | 556 303 165 10 478
12 2 124 465 | 591 303 175 10 488
13 2 131 493 | 826 6,540 390 185 10 7,125
14 2 138 521 66l 390 195 10 595
15 2 145 549 | 696 390 205 10 605
16 2 152 577 | 731 390 215 10 615
17 2 159 605 | 766 390 225 10 525
i8 2 166 633 | 801 390 235 10 535
19 2 173 661 | 836 390 245 1¢ 545
20 2 180 689 | 871 390 255 10 555
2] 2 187 717 | 906 390 265 10 565
22 2 194 745 | 941 A3,270 3980 275 A265 42,870
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The total amount of costs is to bé Rp.36,604 million
whereas the total amount of earnings is to be
Rp.12,243 million in this project, so that the total
amount of costs is to be about three times as large
as the total amount of earnings even if the discount
rate is made zero. Acdérdingly;‘the implementation
of this project will caﬂse a great loss from the
financial standpoint.

The employment 0pportunities‘to be provided by this
project are for about 170 persons at the initial
phase and about 320 persons in the final year of the
project on condition that ,the annual average wage

of a person is Rp.1,000 thousand, which is not so

large when compared with the annual averadge employment

opportunities of the automatic switching project
(320 persons). Although requiring a small amount of
investment at the initial phase, this project will
cause a great loss and can not be determined to be
feasible. ) B ‘



Evaluation of Manual Switchboard Service Project

The implementation of such a project as based on

an employment enhancind typé manual switchboard
service in the Sumatera Utara and Sulawesi Selatan
areas is not feasible at least from the financial
standpoint. Moreover, the manual service project
will not necessarily provide more employment
opportunities than those to be provided bv the
automatic switching project but may be less effective
in giving employment opportunities as estimated

in the case of Sumatera Utara. It may be concluded,
therefore, that the manual” switchboard service
project is not recommendable even for the purpose
of providing employment opportunities.
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5. Recommendations
5-1 Future Plan for Kotamadya Medan

5-1-1 Telephone Demand Forecast

The telephone demand forecast for Sumatera Utara
and distribution of forecast demands to Kabupaten
and Kecamatan are described in SECTION III,
paragraph 1. The distribution of the forecast
demands to individual Kecamatan in Kotamadya
Medan has been made in the same method and the
results obtained are given in Table V.5-1,

1

!
Table V.5-1 Demand Forecast for Kotamadya Medan

Office Name Forecast Demand Value
(Kecamatan Name} 1985 1995 2005
Kota, Timur,
Barat, Baru 16300 39100 93300
Belawan 1600 3800 9000
Labuhan 1400 3200 7700
Deli 1200 3000 7100
Sunggal 2200 5400 12800
Denai 3200 7700 18300
Johar 1300 3000 7300
Tuntungan 400 1100 2500
Total l 27600 66300 [158000
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5-1-2

Demand Supply Program

Of the Kotamadya Medan, the old Kotamadya Medan
{Kota, Timur, Barat, and Baru) is the political and
economic center having Propinsi Office of Sumatera
Utara and Kotamadya Qffice and Belawan is one of the
major Indonesian trade ports, each of which has large
telephone demands and is éxpected to provide a high
income from telephone. ' ’

As explained in SECTION III, paragraph 3, the country
is expecteé to afford an average telecommunication
service level meeting its economic activities by
fulfilling demands 100%, so that facility planning

is to be made in consideration of the 100% fulfilment
of demands in principle in both above-mentioned
Kecamatan and other Kecamatan which are, being the
satellite cities of the above-mentioned Kecamatan,

experiencing a great increase in population.

Outline pf Facility Planning

At present, Medan and Belawan Qffices are located
in the Kotamadya Medan.

Medan Office is an automatic exchange office having

a capacity of 38 thousand subscriber's line units

and serving the four Kecamatan of Kota, Tinur, Barat,
and Baru which formerlylformed the Kotamadya 01d Medan
(as of 1951) and which contain about 60% of the
population of the Kotamadya.

Belawan Office is a manual switchboard office with

a capacity of 360 subscriber's line units at present
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and is expected to be automatized in near future to
have a capacity of 1000 line units.

Including the largest trade port in Indonesia in

its service area, Belawan Office oresently serves
about 6% of the total population of the Kotamadya.
The Kotamadya Medan consists of eleven Kacamatan

of which six Kecamatan scarcely offers telephone
service at present. However, these Kecamatan of
Medan have several -industrialization plans, are
experiencing remarkable population increase, and
desire to set up telephone service as soon as possible.
Described below are the outlines cf the recommended
office setup plan and junction network plan.

(1) Office setup plan

The names of Kecamatan where telephone offices
are to be set up, the scales of these telephone
offices to be set up, and the scales of expansion
of the existing offices are given in Table V.5-2.
Since the present capacity of Medan Office will
be able to fulfil demands to be made by 1990, .- .-
it is recommended to make a modification plan

in which expansion should not be initiated in

the first year and the existing offices are to

be provided with the tandem function for those
offices to be set up newly. ‘

It is desirable to adopt digital exchange and
provide the function of remote control of line
concentrators to be installed outside the office.
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Table V.5-2 Office Setup Plan and Capacity of

Facilities
. ) . Ultimate | Office
-Initial Capacity Capacity| Building Remarks
Exchange | No. of L, U.| No of L.U
Type '
Medan V - - 60,000T Standard | With tandem
Building | function
Belawan II| Digital 2,800T B,OOOT Same as
Exchange . above
T T
Labuhan Same as 3,200 7,700 Same as
above above
. T T
Deli Same as 3,000 7,100 Same as
above - ot : above
T T
Sunggal Same as 5,400 12,800 Same as
above L - above
. T S T
Denai Same as 7,700 18,300 Same as
above above
T T
Johar Same as 3,000 7,300 Same as
above ‘ ’ above
T T
Tuntungan Same as 1,100~ |- 2,500 Same as
above . above
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(2) Junction network plan-

By setting Medan Office as the Tandem Office, the
number of channels of each junction line to be

established between Medan Office and each office
to be set up newly (as given in Table V.5-2) has
been obtained under the following calculation condi-

tions and the results of calculation are given in

Table V.5-3,

Calculation conditions

Total traffic including intra-office calls: 0.1 erlang
Ratio of intraoffice connection:

Trunk efficiency:

30%
70%

Table V.5~3 Number of Channels between Tandem Office
and Each Office to be set up Newly

. Number of Channels

Destination

1985 1995 2005
Belawan 60 280 B0OO
Labuhan 140 320 770
Deli 120 300 710
Sunggal 220 540 1280
Denai 320 770 1830
Johar 130 300 730
Tuntungan 40 110 250

The PCM-24 or PCM-30 system using metalic line
is to be adopted in principle for the transmission
line., For the Medan - Deli - Labuhan - Belawan link,
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Medan - Denai link and Medan - Sunggal link of which

the channel capacities are to be considerably large,

the adoption of optical fiber transmission system may be
recommendable. The locations of offices to be set

up newly, an outline of the junction lines to be
estabklished, the number of demands forecast for each
year, and the channel capacity of each route are

shown in Fig. Vv,5-1.
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Belowan

1600
3800
9000

200/600/ 1570

540/ 1
Q 220/540/ 1280

Sunggal
2200
5400

12800

390/950/25860

320/ 770/1830

170/410/980

Tuntungan
400

1100
2500

40/110/250

Legend X X X +Office Name

+ Number of demands {(1985)
+Number of demands {1995)
+ Number of demands {(2005)

Number of channels:

Fig. Vv.5-1 Medan Local Telecommunication a / B / C
Network Plan {1985) (1995} (2005)
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5-2 Future Plan of Ujung Pandang and Pare Pare Cotamadya

5-2~1

Telephone Demand Forecast

Telephone demand forecast in areas other than
Ujung Pandang and Pare Pare Kotamadya is described
in the preceding SECTION IV "SULAWESI SELATAN,"
This paragraph describes the telephone demand
forecast of Ujung Pandang and Pare Pare Kotamadya
for the purpose of conducing to the future plan
of these two Kotamadya. )

The preceding SECTION IV shows that the total
telephone demand forecast in Sulawesi Selatan
excluding these two Kotamadya is as follows.

1985: 10,309 sets
1995; 13,606 sets
2005: 18,188 sets

On the other hand, it is generally known that a
close relationship exists between the GDP per capita
and the number of telephones per 100 inhabitants.
Since GDP data for individual Kabupaten in Sulawesi
Selatan was not available, we have used the income
of the Propinsi instead. The income ratio of
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5-2-2

Ujung Pandang and Pare Pare Kotamadya to other Kébupateh
is calculated to be 78:22 by the 1978 statiscal data

of Sulawesi Selatan. From this, we can estimate -
the telephone demand of the entire Propinsi for

different years as follows.

Total Telephone Demand Telephone Demand

Year Forecast for Propinsi Forecast for 2 Kotamadvya
1985 46,859 sets 36,550 sets
1995 63,718 sets 50,112 sets
2005 82,673 sets 64,485 sets

Distribution to Ujung Pandang and Pare Pare Kotamadya
is to be determined from the non-agricultural laborer
population ratio of 88:12 (from 1978 statistic data)
as follows.

Year Ujung Pandang Pare Pare

1985 32,164 sets 4,386 sets
1995 43,736 sets 5,964 sets
2005 56,747 sets 7,738 sets

Demand Fulfilment Plan

At present the demand fulfilment percentages of

Ujung Pandang and Pare Pare telephone offices are
equally 80%. 1In order to achieve a demand fulfilment
percentage of 80% by 1985 and 100% by 2005 .against
demands increasing year after year, the following
number of telephone sets will be required for these
offices.
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5=2-3

Year

1985
1995

2005

Ujung Pandang Pare Pare

25,731 sets 3,509 sets
39,362 sets 5,368 sets
56,747 sets 7,738 sets

Future Plan

(1) Ujung Pandang Kotamadya

At present, Ujung Pandang-I Office (capacity:

10,000 line units — HKS) covers five Kecamatan within

its service area and 49% of the total population

of the Kotamadya is included in the service area.
Ujung Pandang-II Office (capacity: 4,000 — BTM)

covers two Kecamatan within its service area and
at present 19% of the total population of the
Kotamadya is contained-in the service area.

The remaining four Kecamatan including 32% of the

total population of the Kotamadya have no telephone office

at all. Suppose the telephone demand increases

with the population, the telephone demand forecast

of these two telephone offices and other area is as follows.

Year Uup I Up IT Others
1985 12,608 sets 4,888 sets 8,235 sets
1995 19,287 sets 7,479 sets 12,596 sets

2005 27,806 sets 10,782 sets 18,159 sets

Accordingly, we recommend the following future
plan.

A,

The HKS Exchange (installed in 1967) currently
used at Ujung Pandang-I Office has as small a
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(2)

capacity as 10,000 line units, and it is necessary
to change the exchange to an electronic exchange
with an ultimate capacity of 30,000 line units.

B. The BTM Exchange used currently at Ujung Pandang-II
Office is to be expanded to have a capacity of
11,000 line units in conformity with the demand

fulfilment plan.

C. In order to provide service cover the current
non-telephone areas, at least two new offices
are to be set up in the suburbs of Ujung Pandang.

In consideration of the future introduction of

digital communication network, the new Ujung Pandang-I
Office is to be of digital type and, at the same

time, is to be furnished with toll transit facilities.

Pare Pare Kotamadyva

The ultimate capacity of the currently used PENTACONTA
Exchange is 3,000 line units. A new elecfronic
exchange with an ultimate capacity of 4,000 line

units is to be set up by 1985. This exchange is

to be of digital type and have toll transit facilities
in preparation for the introduction of digital
communication network as in the case of Ujung Pandang.
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5-3 Radio Frequency Channel Assignment

{1}

A radio transmission line between an end office and
a primary center

Table V.5.3-1 gives the number of required telephone
channels for transmission between an end office and a
primary center. The number of required channels for
each radlo section is given in attached Fig. III.Z2.
4-2-2~-5. From these data, a transmission capacity
of 60 telephone channels per radio channel is
recommended.

Fig. V.5.3-2 shows the distribution of a radio
section distance. For radio sections of less than
20 km, transmission by cable is generally recommend-
able. 1In consideration of the transmission distance
of about 35 km maximum and the above-mentioned
transmission capacity per radio channel, the adoption
of 800 MHz band is recommended.

When the transmission capacity per radio channel is
60 telephone channels, and when 4-phase shift keying
modulation (4PSK) is employed, the transmission
capacity is to be 4M bits/sec and the transmission
speed 2M bauds. 1In this case, the method of radio
frequency allocation to be employed is the problem.
That is, one method is to obtain two radio channels
from one radio frequency by using two oppositely
polarized waves. The second method is to allocate
frequency channels at intervals of a certain value
and alternately change their polarization planes.

Of course, the first method is much more advantageous
from the standpoint of effective use of the radio
frequency band.
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The first method is disadvantageous for use when
opposite polarization discrimination degrades upon
occurrence of fading or rainfall. Accordingly, the
first method is not suitable for comparatively high
radio frequencies subject to fading or rainfall
attenuation. The 800MHz band recommended for use
between an end office and a primary center in this project
is scarcely subject to fading and rainfall attenuation
and, in addition, the distance of one radio seciton

is about 35 km at the maximum, so that such a frequency
allocation that uses two radio channels each with two
orthogonally polarized waves is recommended. If this
type of frequency allocation is employed, all that"

is required is to provide an adjacent radio frequency
spacing of 1.5 x clock frequency, the minimum trans-
mitting and receiving frequency separation of 3.5 x clock
frequency, and the guard band of 0.8 x frequency separa-
tion between the upper and lower frequency edges.

In the case of the PCM-800MHz 60CH system, orthogonally
modulated signals of 2M bits/sec are used in the

4PSK method and the transmission speed becomes 2M bauds.
Accordingly, we have

Adjacent freguency spacing = 1.5 X 2 MHz = 3 MHz

Minimum transmitting and receiving frequency
separation = 3.5 x 2 MHz = 7 MHz

Guard band between upper and lower edges = 0.8 X 2MHz =1.6MHz

When guch radio frequency allocation as above is employed,
the problem is how many radio channels
secured at maximum.

As per as Sumatera Utara is concerned, it may be
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(2)

understood from Fig. V.5,3~1 that four

channels plus one protective radio channel, that is
a total of 5 radio channels (go and back),
sufficient.

However, since the radio frequency allocation standard
should be determined on a national scale, it may be
better to set forth the radio frequency allocation
standard after preparing a nationwide edition of
Fig. V.5.3-1. Anyway, the allocation of the radio
frequency of 800MHz as above is recommended as far
as Sumatera Utara is concerned.

Radio transmission line between primary and secondary
centers

There are ten primary center ~ secondary center
radio sections to be set.up in this project. Of
these radio sections,
o three radio sections are to be established by
using existing coaxial cables,
o four radio sections are to be established by
radio channel expansion to the Existing Trans-
Sumatera Microwave System,
°c one radio section is to be set up by radio channel
expansion of the Band Ache Microwave System, and
° the remaining two sections are to be set up newly
in this project.

The required numbers of channels for these radio
sections are given in Table V.5.3-1 which indicates
radio wave distances from Medan. From the data on
the required channel capacity, distance from the
secondary center, etc,, given in this table, the
480-~channels system using a 26Kz band may be most
suitable.
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Table V.5.3-1 Required Transmission Capacities for
Transmission between Primary and Secondary

Centers
No. of No. of No. of No. of
Radio Section Channels | Channels{ Channels| Channels
{1985) ({1990) (1995) {2005)
]
To Binjai (20 km) 230 320 | 560 | 800 __
To Kabanjahe (56 km) 60 80 130 180
|—— ——————— -
To Tebing Tinggi I
(60 km) 180 1 -3?9_"- ) -_%79_1 660
1
To Pematang Siantar '
(60 ,m + 42 km) 380 ) 0 L [k B
To Kisaran
(60 km + 65 km) 160 230 380 530

Range that can be Range which

fulfilled by one «— ' _»reguires more

radio frequency than 2 radio

channel consisting of frequency

480 telephone channels. channels for
fulfilment

The baseband signal of 480 telephone channels has a
capacity of 34M bits/sec and if the 4-phase shift keying
modulation (4PSK) is adopted as in the case of the
B0OMHz system, the clock freguency becomes ] 7MHz.
Accordingly, the adjacent™frequency channel spacing
obtained by the method described in the preceding
paragraph is 17MHz x 1.5 = 25.5MHz. Then, the minimum
transmitting and receiving frequency separation becomes
17MHz x 3.5 = 59.5MHz.

According to the frequency allocation set out in CCIR
Recommendation 382-2, the recommended adjacent frequency
channel spacing is 29MHz and the recommended minimum

transmitting and receiving frequency separation is 68MHz.
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It may be advantageous to apply these values as they are
to this case., In this case also, the use of one radio
frequency with two radio channels by orthogonally
polarized waves may be employed, since the probability
of the occurrence of fading and rainfall attenuation
are small thanks to the frequency characteristics of
the 2GHz band and the degradation of opposite polariza-

+ion discrimination is small under the worst

condition.

Fig. V.5.3-3 shows the relationship between the
hierarchy of the time division multiplex telephone
signal used at the carrier repeater station and the
required pulse train for the radio circuit.

2M Bauds 8M Bauds 34M Bauds
Multiplex c —0 -0
Hiexarchy :
of Telephone (30CH) (120CH) (480CH)
Signal
Required Pulsef 60CH 480CH
Train for _ _
Radio PCM ) m(?OCH){Z) —(2400H>{2L1
Equipment : :
: =(120CH x 4} |
¥ 1
1
Clock Frequency ]
L ZMHz Clock Frequency
17MHz

Fig; v.5.3-3 Rela£ionship between Time Division
Multiplex Telephone Signal Hierarchy
and Required Pulse Train for Radio

Circuit
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(3) Frequency allocation necessary for MAS system

The scales of MAS systems planned for five Kabupaten

of Sumatera Utara are given in Table V.5.3-2.

Table V.5.3-2 Scales of MAS Systems Planned
in 5 Kabupaten in Sumatera Utara

No. of No. of No. of No. of

Kabupaten | Base Kecamatan| Systems| Subscriber's

. Stations Equipment

(sets)
Langkat 3 10 6 200
Karo 2 6 3 86
D. Serdang 6 17 10 323
Simalungun 4 9 5 163
Asahan 3 8 4 126
Total 18 50 28 898

As shown in the table, a total of 18 base stations
are to be set up over five Kabupaten and a frequency
band to cover 28 systems (each to consist 8 radio
channels) is to be employed. By this 50 Kecamatan
are to be served and 898 sets of subscriber's
equipment are to be set up. When MAS is introduced
on such a large scale as this, it is important to
achieve a rational frequency allocation.

A plan for frequency allocation made by freguency
repetition on condition that the D/U against inter-
ference is to be more than 30 dB is shown in

Table V.5.3-3.
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In this plan, the required number of systems is 16 for
the required frequency band of 28 systems.

For the frequency band to be used, the 400MHz or 800MHz
band may be suitable., A frequency band of 18MHz width
is necessary if one system is supposed to use 8 radio
channels and 20 systems are accommodated in the band
{(up and down) as shown in Fig, V.5.3-4.

For introducing the MAS system on a nationwide scale,
it is very rational to secure two groups of 18MHz band-
width and use threse groups alternately for adijacent

provinces.
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Table V.5.3-3 A Frequency Band Assignment Plan for

MAS System
. Required No. Assigned
Kabupaten Base Station of Systems System No.
Langkat Pangkaran Susu 1l 1
Tanjung Pura 2 2,
Binjai 3 4, 5, 6
Karo Tigabinanga 2 2, 3
Kabanjahe 1 1
Deli Surdang| Belawan 1 7
Delitua 2 8, 9
Birubiru 2 1o, 11
Galang 1 13
Lubuk pakam 1 12
Tebing Tinggi 3 14, 15, 16
Simalungun Serberawan 1 11
Pematang Siantar 1 10
Samosir 1 4
Simarijarunjung 2 5, 6
Asahan Kisaran 1 1
Tanjung Balai 2
Air Batu 2 3, 4
Total 28

Note: One system is supposed to consist of 16 radio
channels and can accommodate 8 .telephone circuits.
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25kHz x 8CH/SYS x 20 SYS

T "Minimum transmitting and
receiving frequency
separation: 10MHz

Ly
}

25 x 8 x 20 = 4MHz

Fig, v.5.3-4

= 4MHz

>

18MHzZ

As shown in Table V.5.3-3, radioc equipment of a

maximum of 3 systems (24 radio channels or 48 radio

frequencies) per MAS base station will be accommodated

so that in making the detail design of base station,

it is necessary to take due care for arrangement and

composition of the transmitters and use transmitting

and receiving antennas separately so as to sufficiently

suppressing interference due to intermodulation.
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TDM-PCM Multiple Access Radio Equipment, Digital MAS
and Others

Let us first consider the TDM-PCM multiple access radio
equipment. Radio transmission lines of 19 radio sections
and a total distance of about 390 km are to be set up in
the first year of this project over five Kabupaten in
Sumatera Utara, as mentioned earlier. These transmission
lines are to be used as interlocal lines to connect 26
telephone offices {end offices) to be set up in 1985.

The number of telephone offices to be set up in 1995 is

to be 41 and that to be set up in 2005 is to be 56.

Those Kecamatan not to fall within the ordinary telephone
service area are connected to adjacent telephone offices
by means of the MAS equipment.

When telephone offices are to be constructed in such areas
where subscriber telephone service is currently given by
the MAS equipment, the MAS subscriber lines may be re-
placed by conventional PCM radio equipment as a transmission
lines of an end office ~ a primary centre in future.
Because the number of the MAS telephone service due to
increasing the subscribers. And because the new trans-
mission line connected to a primary centre from the end
office is needed in place of a radic section of the MAS.
The matter mentioned above may bring increasing a radio
trunk line. This is one of the special feature of the five
Kabupatens in Sumatera Utara, which means that Kecamatan
where telephoen offices are to be constructed in future
are spread in a two-dimensional way (on a plane). That
is, the society is expected to develop uniformly on a plane.
How interlocal call transmission lines are to be set up
for telephone offices to commence service after 1985 is a
very important problem from the economical standpoint.

As already stated, if these telephone offices to be
constructed newly after 1985 are to be connected by radio,
one radio section length is to be approx. 15 km and the
number of required telephone channels at 75% is estimated
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to be about 60.

On the other hand, at the time of constructing these
telephone offices the time division multiplex method will
probably be the most dominant system.

Under these conditions, the time division multiplex
multiple access radio transmission by using PCM is re~
commended. In this system, the time division multiplex
multiple access radic equipment is to be set up at a
geographical center so as to emit radio waves uniformly
from the master station to be located at the geographical
center to dotted telephone cffices or receive radio waves
from slave stations. By assigning specific time slots to
telephone offices in individual directions, multiplex
telephone signals are to be transmitted to/from individual
slave telephone cffices depending on the time slot sequence.
Possible specifications may be roughly as follows.

o Time slots are to be assignable in blocks of

30 channels in individual directions.

o As many time slots as for maximum 4 ~ 5 directions

are to be provided.

o The total channel capacity is to be about 480 channels.

o The BER is to be about 10 °.

) of . . .
That is, a total capacity 34M bits/sec is to be assigned

to or collected from predetermined time slots.

In the case of the FDM-FM transmission system also,
interference, frequency assignment, etc., may become
problems when radio wave emission is made from one

point to the groundings. In addition, when a compara-
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tively wide frequency band is necessary as in the

case of a digital system, the economy of working
frequencies becomes a more important program. One

of the special features of the time division multiplex
PCM multiple access radio is a distinqguished efficiency
in frequency assignment. In addition, it is not
necessary to install radio transmitter-receiver equip-
ment for every directions at the master station, which
is very advantageous for the economy of floor space

in the bhuilding.

For the time being, equipment with a total transmission
capacity of 3M bits/sec are being developed for
commercial use and manufacturers are making efforts

to raise the transmission capacity of the equipment.
Such egquipment that provides a transmission capacity

of 34M bits/sec or so will be manufactured in near
future if there are demands.

Table V.5 4-1 shows the trends of the numbers of
Kecamatan which telephone service by the MAS system

is to be given in each Kabupaten.

Table Vv.5.4-1 Trends of Telephone Service by
MAS Equipment

Number of Kabupaten Number of Kabupaten
Kabupaten in MAS Service in in MAS Service in
1985 2005
Langkat 10 4
Karo 6 5
Deli Sardang 17 6
Simalungun 6
Asahan 3
Total 50 24
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As shown in the table, 50 Kecamatan are to recieve
telephone service by MAS method in the first year

of the project and in 20 years later new telephone
offices are to be set up but 24 Kecamatan are to

still receive telephone service by the MAS.

By this, the number of base stations are to be
decreased. In the first year of 1985, 18 base stations
are to be set up but 20 years later three MAS base
stations in Dele Surdang, three MAS base stations in
Simalungun, and one MAS base station in Asahan are

to disappear, that is, a total of seven base stations
are to disappear,

Instead of these MAS base stations expected to to replaced by
as many new telephone offices as already mentioned are
to be set up newly.

The end office ~ primary center transmission line
conditions to be presented after 1985 are shown below
for cases where PCM time division type multiple access

multiplex eguipment using the digital system may be

applicable.
Langkat
Tanjung Pura ———— Gebang (Slave station)
(Master station) Hinai Kiri (Slave station)
Binjai Selesai {Slave station)

{(Master station)

Kuala (Slave station)

Sei Bingei (Slave station)

Karo

Not applicable
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Deli Serdang

Belawan
(Master station)

Delitua

{(Master station)

Galang
{(Master station)

Tebing Tinggi
{Master station)

Simalungun

Pematang Siantar

Asahan

Kisaran

(Master station)

Air Batu
{Magter station)

Hamperan Perak (Slave station)

Kabukan Deli (Slave station)

Kutalimbaru {Slave station)
pautur batu {Slave station)

Namrambal (Slave station)

Kutarih (Slave station)

Tanjung Merawa (Slave station)

Baudar Khalipah (Slave station)

Dolok Werawan (Slave station)

Sipispis (Slave station)
Dolok Mushhul (Slave station)

Panei Tonga (Slave station)

Tiga Balata {Slave station)

Limapuluh (Slave station)

Air Joman {(Slave station)

Simpang Empat (Slave station)

Sei gilau iSlave station)

b———p. Rakyat (Slave station)
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Let us now consider digital MAS equipment.

Some digital type MAS equipment have been already put
into commercial use. Since sufficient data of digital
type MAS equipment has not been obtained this time,
this project has been planned on the assumption of
adopting analog type MAS equipment. However, the
adoption of digital MAS equipment is more advantageous
from the standpoints of compatibility with other digital
equipment, service versatility and compatibility with
subscriber's lines using cable. From the standpoints
of economy and operation, digital MAS equipment are
essentially reasonable in price and tend to perform
stable operation.

Digital MAS equipment will generally be used extensitively
from now on ag PCM multi access multiplex equipment,

so that if the adoption of digital MAS equipment is
achievable upon implementing this project, digital MAS
equipment should be employed.

Now let us consider an outline of digital MAS
equipment applicable to this project for reference's
sake.

A radio frequency having been phase modulated with a
signal of approx. 1M bits/sec which has 15 time slots
is to be emitted from the radio base station, which
corresponds to a radio base station having 15 radio
channels. That is, the maximum number of subscribers
allowed to use telephone at a time is 15. One time
slot is assigned to one subscriber, the second time
slot to another subscriber,.... Of course, these time
slots employ the demand assignment method and the
correspondence between subscribers and time slots is
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determined depending on the originating and terminating
conditions of telephone calls.

The subscriber's eguipment at the receiving side

picks up only the signal on the assigned time slots

to form a telephone signal.

Let us now consider the telephone signal from the
subscriber's equipment to the radio base station

(up link). 1In this case, all subscriber's equipment
belonging to a certain radio base station are synchro-
nized with each other and signal emission from a
certain subscriber's equipment is made only at a
certain time slot and the next time slot is assigned

to another subscriber's equipment. As the result,
signals on assigned time slots are sequentially sent
from individual subscriber's equipment to the receiver
of the radio base station.

It is to be noted, however, that some difficulties

are encountered in the technique of the up link in
manufacturing equipment and thus the radic base station
capacity is restricted by these difficulties accordingly.

Described so far is an outline of digital MAS radio
equipment. The adoption of digital MAS equipment

assures, in addition to the advantages of digitalization,
extremely effective use of radio frequencies as

already mentioned.

That is, 15 channels can be secured per one radio frequency
at a time. This is one of the major feature of

digital MAS radio equipment. Accordingly, MAS repeater
equipment (mentioned later) can be easily realized

because of the reuse of less radio frequencies and
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thus the application of the MAS system is greatly
extended. For the channel guality, it is easy to
obtain a BER of 1078 normally (between radio base

station and subscriber's equipment).

The price of a subscriber's equipment is almost

equal to that of an analog equipment and the price

of a radioc base station is 2.5 ~ 3 times as large

as the price of an analog radio base station.
Although an analog type radio base station can
accommodate 44 subscriber's equipment by 8 radio
frequencies (at 0.071 erl/subscriber and 1% calling Jess
rate), a digital radio base station can accommodate
114 subscriber's equipment by 15 time slots (at the
same calling rate and calling less rate}.
Accordingly, the price of analog radio base station
per subscriber's equipment and that of digital radio
base station per subscriber's equipment are nearly
equal to each other.

Digital type MAS equipment are now good enough

to cope with analog MAS equipment from the

standpoint of economy also, as stated above.
Accordingly, it is recommended to determine whether to
adopt or not digital MAS equipment by thoroughly
examining the supply record of digital MAS equipment
manufacturers and equipment maintenability and
reliability (against trouble) at the time of detailed
design.

Now let us consider MAS repeaters.
When the subscriber's equipment is located beyond
the reach of the radic wave from the base station
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in the MAS, it was recommended, to place the [o 5 0
‘subscrlber 5 equlpment at the repeatlng point of the
radioc wave and set up a flxed radio llnk byFVHF from
‘the repeatlng p01nt to the subscrlber s house.:
‘However, this requlres a radlo frequency to be ass;gned
to each channel for the fixed radio link by VHF,

which is not de51rable for  many subscrlbers from the

(.5

standpoint of radlo frequency a951gnment. e
Therefore, by u51ng an actlve converter at the repeatlng
peint and ampllfylng and convertlng the- radlo Wave
from the base station or the radlo wave from the
subscriber's equipment, the MAS subscrlber s .

_equipment and repeater equlpment can be set up quite
rationally and economlcally N ‘
At present, it seems that the demand for the MAS
itself is not large and manufacturers are_ '_
hesrtatlng to actually produce MAS equlpment
However, if MAS equlpment are to be lntroduced
in a great scale as in thls pro;ect there may be
such manufacturers that will dellver equlpment while
meetlng these requlrements suffxcxently. Accordlngly,
it is recommended to set out the use. of eucb actlve

ai,e‘;.

converter type repeaters as. mentloned above in the

”

spec1f1catlcn.

As mentloned in the paragraph on dlgltal i Do
MAS equipment, MAS repeaters exhlblt thelr '1”,

merits sufflclently when used in a dlgltal eystem.
From this standpoint also, the adoptron of the dlgrtal Ce

type MAS is recommended.
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Attached Table III.Z,1-2 Remand Fulfilment and Office Setup Plan
for Individual Kecamatan (1/10)

{ Longkot — 1/2)

-
Type of Planned Equipment {No. of line units}

No. of Fulfilled Demands

: ~— Remarks
AeFEIaE Hhme 1365 | (990 | 1995 | 2000 | 2005
@ MAS Office Setup — — ——|MAS to be
15007} , accommodated at(3) .
Gebang 18 36 199 453
(Gebang ) X ; ; e -
2 MAS T MAS to he
Besitang ” — t " ! ; " accommodated at (2).
@ Existing Ex. (l’-Iau‘ma’I‘)l “putomatization— " T
L . 1400T} ,
Pk.  Susu 46 105 239
{Pk. Susu) N . L .
@ Existing Ex. {Autc)—{Expansion} - {\ur.omat.izz\tio? to be
t400TI¥MAS | 142007, } Acconpodated sty ot
Babalan 174 400 920 !:Embersbm { ) ifdicats
{Pk. Brondon| (g)x (4t (44t |ghe humber of falfallel
@ Office Setup ——= {Expansion) ———— —=-— "=l .
gional merger with
g LaOOTL-— 4 HBOOT)% | . * mdxgateslthe
laba! 154 352 BOO [number of fulfilled
(Stabat) (135)% L {310)F, {705y | demands.
L) H Ny T
MAS P —
@ To be accommodated
Podong -+ — + } at(3) .
5 B 43 94
T
ualang ) i . .
@ Regional merger Regional merger with
Hinai + * —t * .
153 310 705
} 3 "1| L
MAS loig:ig;‘e) Setup T (Expansion) TTTTTIMaAS tp be
Sicanggang Y U i 547 + t 552 accommodated at@ .
{(Hing Kt ) . B . .
i\liggmatlza;MAs * {(Expansion) h\@ ' @and to beg
Taniuna Pura (40071}, {400T) |, , accommodated by Mas,
1une 138 EETC T 7(g |, ndicates the number
of fulfilled demands.
{T]. Pural} {441% 144" 144t
' o — Qffice !
MAS Setup ———|MAS to be
. . t - {600T} accommodated at @
Set Bingei 40 40 40 252
(Sei Bingei) L J , .

Note: All numbers of fulfilled demands are accumulated ones and the numbers
of line units to be increased by expansion are not accumulated ones.
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i ffice
11I1.2.1-2 Demand Fulfilment and O
Attached Table for Individual Kecamatan (2/10)

Setup Plan

Type of Planned Equipment (No., of line units)

No. of Fulfilled Demands

, . oa Remarks
amatan i s e e
Noiticerem | 1985 | 1990 | 1995 | 2000 | 2005
s d to
Existing Ex. (aﬁto)'_'""(Expansion) @3 an
© | (+3600T)+MAS _ (+5800T)_ . ___| His: Flgirasint
Binjoi 860 4469 10337 | $a3t%iied demandar
(Binjai) (88} (881 (881 | §erLinte 18
MAS = 8_5{&5‘-1, " MAS to be
______ S _|.__(._.__..|_. ageommodated at
Salaplan 17 35 38 35 2I5 \
@ | Eistiny Px- . hutonati-—— (expansion)
| (3071, 400D, " Lta00m, T |
Kuala 30 186 473 |
{Kualg)
© MRS o otice setp = Bxpansion) " ng 4o pe
Selesai -‘——'z"‘;—-”-l- “““““ +-"'2—q-é-+ ————— +—-—53'l-—- accommodated Bt@.
{ Selesail -
@ MAS To be accommodated.]
----- e e e — e —— =~ at D) .
Bohorok 77T T FRlakanrsalh ER Y
1
pongkat | e72s 6998 16287
Fulfilled Demands
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Attached Table III.2.).2 Demand Fulfilment and Office Setup

TveL1 38 Shrancls

Plan for Individual Keecamatan {3/1D%
{ Kara ~1/1)
Type of Planned Equipment {No. of line units})
\ No. of Fulfilled Demands Remm’qs
Kecamatan *
(ostice Nanel < | 1985 ] 1990 | 1995 | 2000 | 2005
. . . - - To be automatized
@ Existing Ex (Manual¥~ (Expan:..l)on) by 1635 (Bﬁo)f e
) o m e p e — _._.U'.'.‘i.OQ __________ b glonal merger of
Kabanjohe 393 545 1932 eangcon;mggget;
{ Kabanjahe) | (37) (44) taa) |at@e
@ Autematization [Expansion}
. Lds00Ty. _____, 13BOOTY _ ____ ]
Berosiagi 231 379 1138
{ Berastagi}
@ MAS O??SSTS)“W MAS to be ®
b e Fom - ——— IS A A A SN accommodated at(g).
Payung 48 46 240
{Tigonderkel) i
@ ({Regional Merqger) .Reg';onal merger
it
Simpang @ t-—--- e ks TR TN L
36 76 176
Empot
@ MAS To&)e accommodated
------ e e it -1
Barus Jahe 17 » 44
@ | (Regional Merger) 'Regic&l,)al merger
I " G RPSIERIEI SRR b with .
Tigo Ponnh 25 * * 5o ¥ {20
© - (Expansion) ——————= &zsisao‘ b
Tiga ! _.(39.0._7_1 .f MAS 5420078, fu demands
Binanga 30 64 149 @ 2ecome
{Tigo Binanga) | 1132) 1132) (1329 m°dated by MAS. |
® MAS To be accommodated
~~~~~~ e R e ot el SCE
Mardinding 10 o 12 12
MAS
'To ée accommodated
—————— o e fmm e b m = e} e mmed aE (B) L
Munie 3§ 31 43 43
@ MAS To he accommodated
b — e p o — N e — - ———at
Juhar 21 21 25 25
MAS ;
Kola . e e Lo m e 4 o e e e ] To be accommodated
Beluh 16 16 lo 19 jat
=-Karo ____ | g7s 1384 3896
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Attached Table I1I1.2.1-2 Demand Fulfilment and Office Setup
Plan for Individual Kecamatan (4/10)

{ Deli Serdang—1/3, Medan Area)

Type of Planned Eguipment (No. of line units)

No. of Fulfilled Demands

fa
Kecamagk

{(Cffice Name)

t98s | teoo | 1995 | 2000J 2005

Remarks

®

MAS —=pffice Setup— = Expansion —

MAS ig ta be

Homparan [ _____ steoomy, Lt D accommadated at
Perak 33 377 861 Belawan.
{Hamparan Perak)
MAS =— Office Setup~™ |
Tabuhan I o e e 4,_(,.599.[.’ ______ Same as above.
{ Labuhon Deli}
@ Office Setup — — == [Expansion}
_tsoomy, .. pl480000, 4
Sunggeol 225 514 1174
{ Sunggal) .
@ office Setup Expansion i Reglo al @rge
(lOOOTl .+_."_I'_89_0.Il _____ —— i ?:%tbe accommod@
Delitua 126 287 656 by MAS. * ingi-
1 x 5 | cates the No, of
{Delitua ) {327) (521 {9641 | fulfilled demands.
@ (Regional Merger) ! Regional merger
Palumbak T I A tozgg Tt toggg T M .
NT“:O%E;:‘;"'R’___““"‘( *Eiépaﬂ-:;mﬂ — =l Remo;;_control of
Percul Ser  p--29RL RLyeoon, L ] aiiice.
Tuan I 359 819 1871 R: Remote Control
{Tembung)
MAS . Office
® . etup MAS is to be
fmi == Fom——- Frm = Eakadedateniy accommdated at
Biru-Biru 23 23 23 45 219 )
{ Biru~8iru}
MAS glffdlllsc; Same as above.
icbare F-—— -~ dm R om e ot =
Kuta Limbaru 23 03 53 43 213
{ Kuto Limbon)
@ MAS Dffice Setup...___.:a_ Same ac above
. 1600T), )
Namorambai [ ——7-~- o= bor e SR e e
39 39 39 365 .
{(Namorambai)
MAS offlce Setup = ..
e .|._._._..L__..+_..._.._._ _L@.O_OI_] _______ Same as above.
Pancur Batu 44 44 44 408
{Pancur Botu}
@ MAS
. . Same as above,
Sibolongit T "+"I‘9““*"‘"l‘g' - “3“6"'*“':;6“ =]
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attached Table IIT.2.1~2 Demand Fulfilment and Office Setup Plan

for Individual Kecamatan (5/10)

{ Deli Serdong—2/3, Medan area)

Type of Planned Equipment (Mo. of line units)
Ho. of Fulfilled Demands

do Remark
X t B emarks
i x| 1985 | 1950 | 1995 | 2000 | 2005
@ Automatization (Existing) gs})cgﬁ 59 (MAS)
_t4cot) _#_M_A__S_ - _(_'*_4.99.” _____ g —— *EndlcthS No. of '
Galang 130 596 c77 1 fulfylied nands
an
{Galang) (g8}* (gsl* {8g1* }
Offi Set R} -to be control
@ gotong fagomh N . Qi e =
H i S, O TR [T S Y
Kuwis 713, 306 700
{ Botong Kuwis)
Regional Merger (gga‘g:egccgm'
Fotenat | L ced a
Pantai FTyg Cto T + - ZEs Tt T3 {Regional merger) .
Cermin
@ Tanjung MAS ~———= Office Setup (Expansi.on) — WS to b
g he accom=-
______ (soom) _ ____._t#e00TY __ _ __J|
Morawa 4 + 375 -4 Lee modated at Medan.
{Tanjung Morawo)
.Ll.lblll;l Automatization "~ {Expansion)
Pokam tgoomy . __ t¥soom . ____ -
273 624 1425
{Lubuk Pakam)
@ Office Setup —_— E% to be accom-
(BOOTY, _ _ ___, LAxBoOTy b mosacny  (Fouzonal
Perbaungan '™~ .5 377 863 |cates No. of ful- !
emands a
(Perbaungan) | ¢12,* (2554* (5830 |“gh
MAS (10 be
————— + ____,__.,.l._,._,__,__+,_._,_...__._.{.___..,.__..._.4 accommodated at
G”;”“? . 5 5 5 | 10| @ (as) .
erta
= e
T S — T T T A s accommodated at
Koto Rih  [777% 54 54 379 (HAS)
{Kota Rih]
Bangun MAS ~ 070 be
Pyrbg (-——7——~- t= fomm = N ——— +— -— ~~~+ accommodated at
urba 34 34 34 88 88 (M)
@ MAS iTo be
Senemboh b em e e b e = o Fo—e e accommodated at
. 15 5 15 29 23 {MAS) .
Tanjung Mude Hilir
M AS To be g
accommodated at
Sepembah | _ e e Ao PR R 1% ed a
. 6 6 6 12 12 (MAS) .
Tanjung Mude Hulu
Eotﬁl;ﬁa.—gf ful- |
ille
by Medagefﬂands | 2025 4851 12472 |
Seenndary Cantay
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Attached Table III.2,1-2 Demand Fulfilment and Office Setup
Plan for Individual Kecamatan (6/10)

( Deli Serdang~3/3, T.Tinggi Area

Y,

Type of Planned Equipment (No. of line units}
No. of Fulfilled Demands )

- Remark
Kecamat WMArKS
(OEEice Name) 1985, | 1950 | 1995 | 2000 [ 2005
@DOIOK MAS — Office Setup™™ " (Expansion) MBS to he
. U _lSQ.OI).4. _____ +__(_+.§_0_0D o — ...l accormodated at
Merawan ¥ 297 656 .
{ Dolok Merawan!
24 Bondar MAS —— Office Setup {Expansion) MAS to be
foh  be—o—- LLa0003 g 1+600T)__ __ __ accommodated at
Kholitsh =53 257 679 .
{Bondar Khalifah) . :
@ MAS Office Setup (E){Bg?“ MAS to be
P bom— g A800TY, fmm m o] accommodated at
IpISpIS g 20 226 517 .
{ Sipispis)
Existing E’]‘ {Autol—= :Exspansj?,n) ﬁgitosi{ai%stxng 156
I+ 3600 + 5600 and
. I_ _______________ - __.+ ______ [
Tebing 2072 4537 [{s 2] modageg ty MAS.
Tinggi (441’ (441" taa)’® | 2ad 19152550008
{Automatization) . (Expansion) .
Sei R h,_.La.QQI) ______ g LFI000TY . )
gl rampo 186 424 269
{Sei Rampoh)] (50} {364) 1831}
{Regional Merger) To be accom—
Toniung [T Ten e o == jmodated at
anjung 150 364 831 '(regional merger).
Beringin
——(E -
@ Dolok MAS office Setup ELBE }i Mas to be
Mosthyl F——~——- G ——— ..‘..GQQT_) _____ oo ] accommodated at
] 20 236 540 .
{ Dolok Masitiad )} . :
(30 MAS | MAS to he
______ dorm e e o o = =~ BCCOMmMOdated at
Teluk 4 4 44 44 as |69 .
Mengkudu
t . P s
%?ﬁ%;}%eziﬁ%} . {Butomatization)
an T, Tanggi 2452 68415 {d441¢ ‘<, .
Area. (automatization)
Total No. of ful-  BYEa
filled demands - L -
inr beli Serdang 4477 ) 11266 26883 ’{ !
ea, arga |
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Attached Table III.2.1-2 Demand Fulfilment: and Office Setup Plan
for Individual Kecamatan (7/10)

( Simalungun - 1/2)

Type of Planned Equipment (No. of line units)

yea}: No, of Fulfilled Demands Remarks
Kecamatan ™ | 1985 | 1990 [ 1995 | 2000 | 2008
® B SUindo +MA Expansion 15e s g;t‘istiggo
; 1 500071 s B7900TL . YA oy
Siantar  [3379) 8292 15878 18" o chton 1. oE
( P Sfantar ) 1176} {176 | (1761 Fulfilled demands.
MAS ~= Regional HAS -
® - R 108 e, g
el T Ly Ul RPN S e eglona
Jorlang 27 + k 139 + t 303 béaccommﬁa ca &8
Hataran '

®

MAS —= Office Setup{Autor—=— Expansion .

MAS to be accom-

T AU 1600Ty - ____ ¥600T) "] modated at(2).
Sidamanik [~ 53"~ % R 560 @
{Sarimatondang)
@ MAS { To be accom-
______ oo medema— e e ap e modated at (D).
Dolok 8 23 23 23" 23
Pardamean
@ MAS i Ta be accom@—
_____ dme e me —md —— m e o f = —— ] MOdated at(l).
Raya 14 ) 3) 4) 4 l
=
@ omA ofé;(gﬁf bup (e o7 (ELER] SMA o be
PR T LT U U (R 5. . A A N N G - = = k. .
Panei 20"t 260 T 24z = gg7 -] Aecommedated ay(h
(Panej Tonga) |
@ MAS To be accom- ‘
Silima Kuta === =4 ==z =+ - g5 ~t o= gy =ty - nodated atD.
LMAS _] To be accom-
P S T T R T Y modated at .
@ MAS ?ﬁﬁ%ﬁ? SetUEl aS to be @
TN S [ T Y T . accommodated af .
Purba 8" "t T 750 T T g
{ Tigorunggu) _
. l-ixfst.mg Ex. .
Simpang n‘ufgé‘n—‘ . No. of existing
Solon _.._153:_ it T ~~ —=—-4 line units: 1000
223 t 400
. )
{Pdrapat) .
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" Attached Table I131.2.1-2 pemand Fulfilment and Office Setup Plan |
for Individual Kecamatan {8/10)

{ Simalungun — 2/2)

Type of Planned Equipment {No. of line units) -
No. of Fulfilled pemands
Cay . Remarks
Kecamaian 1985 | 1990 | 1995 | 2000 | 2005 ,
Office Setup
@ Bosar SMA (StO())Tl SMA to he
Maligas .-_._26 —_—— - .+__£_0_._.+ ________ 3 Eg...- accomoda?ed at
{ Bosar Baru)
(2 MAs —— QfZisy Setup (Expansion)—— | MAsto 3e;c@3m-
Dolok 4 =~ L laoon, & L (+s600T} _~ ____|] Regionial meFger
Pangoribuon 27 146 316 |'Ting patfhteegfﬁfgé
{ Tiga Dolok) 39)* (303)* ndBiTegcs o o
?ff;LC? Setup ——= Expansion -
© Tonon | taoon), _____ Jdtacon |
Jawa 160 360 796
{Tanah Jawa ) -
14 MAS I To Eg accommodated
————— et et B ettt LI =
Raya Y 24 44 44 44 .
Kahean -
@ MAS Same as above.
: e fmm——— - fm— =
Silau 2 7 7a 44 44 44
Kaohean
d
Dolok Baty | AUtomatization——=— (Expansony———————1( thcommodateq by
(400T) __, {tg00m) bm oo | MBs. * indicates
Nyonggar y " Y7777 253 551 fggﬁaggsfulfined
{Serbelgwan) {ag)? {8g}* (881"
@ Automatization ‘{Expansion) (%&ggege g S
_taobmy,  ___ CU4400T) L L J * indicates No! of
Bandor 124 283 617 fulﬁllea demands
at () .
(Perdagongon}|  (65)° { 901710  (0) (ol
Simalungun. | 50660 10529 20797
Fuf?:.ﬁ’ea Demandg
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* Attached Table ITI.Z2.1-2 Demand Fulfilment and Cffice Setup

il

{ Asahan-—1/2 )

Plan for Individual Kecamatan (9/10)

Type of Planned Equipment (Ho. of line units)
B Na. of Pulfilled Demands Remarks
GQ)..
Kecomatan o985 | 1990 | 1995 | 2000 | 200
@ MAS | MAS to be
ei Fmem=—- et T +————— b —— accommodated at
sung 17 17 Iy 7 7
Kepayong
@ MAS Qifice Setup — | MAS to be
(GOOT) accompdated at@.
. e - —— ORI .- 20V 2 3t D A
Air Joman 33 33 60 308
{Air Joman)
- office
@ Simpong MAS QL | uns vo be
______ e e e e L e am e e - et ACCOmMmMOdated at
Empal T T A~ ST 200 i
(Simpong Empat) |
@ Engt}ng Ex. (Expansion—}—-———-m———— o, ogn‘;’é;f““
d tob
Kisaran “"i‘ '2-9—20-:” + MAS —t - Jg—(;%gg-‘r—)iy&s—-‘i' 22-50—'—' ndﬂ§§g§@§ byZMng
. 44 } S =
I fulfilled d ds.
(Kisaran} l ga)’ { a8t [ 88)° ulfilled demands
@ Office Setup (Expansion) .(‘:} . and@ to be
ceommodatea by.. [-
Air Baty Ltq00m)_ L _ ___(;I'_ZQQ_'I;_} _____ 4 m .- 1ndlcates
101 230 522 go. of fulfilled.
{Air Batul PYIL (a4t (4a)* i demands.
Office
@ MAas = Setup MAS to be
Buniu Pagne bF~-——- o ma —— frm——— d————— ] accommedated at@.
L t5 15 28 88 leg
( Sungal Silou)
- Qffi N
® MAS gt\Jige MAS to be Q
______ S accommodated at(S
Pufou Roket 30 30 30 30 212
{Pulau Rakat)
MAS Same as above.
andar  f~———— - —— b mm e b m e e — -]
Bandar It 11 [N} 1t 36
Pulay
@ MAS . Same as above,
Bondor Pasir ~~~3--+——3—-+~——3~—+'—-§--+—~8——~-
Mandoge
Aqtomatiza— (Expansion) &%gtixc 1 mexger
Talawi __(_§0_0_T_! -—(—+—690—-T) ——————————— % indicates No. of
125 286 647 | gglﬁlled demands
{Lobuhon Ruku}f  g5)% (217" (492)% .
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Attached Table IXI.2.1-2 Demand Fulfilment and Office Setup
Plan for individual Kecamatan {10/10},

({ Asahan=-2/21}

Type of Planned Egquipment (No. of 1line nnits)
Fegy No. of Fulfilled Demands Remarks
Kecamoton 1985 | 1990 | 1995 | 2000 | 2005 )
. MAS ——————0ffice Setup
O ima Poluh F————— - -4 180071, it 1 sceomodnted
Limo Pulush 77774 40 217 EELI
( Lima Puluh)
@ (R_eg:'fna_l Merger} RegioE§1 merger
. e e - ——— e— — —dbmm — e — j=—— — — = Wwith T,
Tanjung g6 T 195 442
Tiram -
@ ggifige " = (Expansion)- Regional merger
(80OT} {+ 800T with @ .
‘Air Putih i doliui At R inbadenlbetil e dem e — = * indicates No.
207 471 1 066 af fulfille
( New Town) {10211 (232)°* ( 526)% | demands at {
(Regio_nal Merger) Regiogl merger
ith
______ e e e e e e mme = WE .
Medang 102 232 526 .
Deras .
Automatiza-______ (Expansiom} (Uand(@to be ~.
: tion a .
@ Tanjung ©3 1007} HHAS i +27007) TMAS accommodated by *
Balai Fm s s e = e s S R e — e p e { MAS. s indicates
942 2049 4733 No. of fulfilled
(Tj. Balai) { 44)°F tq41% {44 1%| demands at(Dan
Asaghan
Total Ho- g | 2181 4863 11787 2
Fulfilled Demands
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Radio Frequency

Radio Equipment

Ist order PCM Muoltiplexer

channel capacity of Radio

8M MUX

34 M MUX

~— NO of PCM30systems

° lgi ° PN
NS NO. of Cable Poirs
o.____i'%fip_----o PCM30 in 1990

Subseriber j\
o SMA

Multiplex Cdrrier
IS [OP,
NO of Cable Pairs

_ No of SMA -
N
11y )}
N Multiaccess Radio Base Station
with Exchange Termina! Equipment (ETE)
T2N
w1} Muitiaccess Radic Base Station
-

Without ETE

(e

0 Excharge Terminol Equipment (ETE)

Symbols usedin figures of multiplex configuration

Attached Fig. ITI-2-~4-1-1
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Longket

Pangkdranbrandan,
hY

Pangkaransusu -
O O - — { Banda Ach
8 — 22 e 18 —32 - : e)
CH CH CH CH
JO) Binjal
. SRR . (Primary center)
CH CH " eH cH
3086 98 — 208
O FEE
Tanjungpura e Stabat
AR e
Karo
Igabunjohe
Tlgabinonge {Primory center) Berostag
O— ©) o)
20 — 26 36 — 72
CH CH

CH CH

Attached fig. E~2-4—2-2
Required channel capacity for each radio section
{ Langkat and Karo )

P I

Remarks : .
O @)
SCH—-IOCHO

required teteppone channel number

I L 20 yerrs.-ober
10 yarrs “affer required telepahona channel aumber

R e ¥ omga -

!
B
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V“E' o &;‘).'_‘5.;_3‘ 1945& A Q', -
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Deli Serdang

Belawan

Batanqus

38 —64
CH  CH

{Primary center )

Medan O Tembung

Sunggal

a
V04 \T W
G

654 — 1480
CH CH
Lubvkpakam
—O Perbaungan
Delttug ( 42 — 80
CH CH
8a—Is 32—80
CH CH CH CH
Biru? o
Galang
{ Prlfpary center}
Sei Rampah Tebing Tinggi
50 —96
CH CH

Attached fig. -2 —4—-2-3

Required chaonnel copacity for each radio section

Remorks .  O~r~nn(f)  Cable sections

5CH—I0CH

1 L‘ZO yerrs after required telephone channel numbaer

IO verrs after required telepbone chonne!l number -
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Simalungun

Serberawan Perdagangang
30-—42
CH CH
58 — 86
’ - CH CH
Pamatang i
Siantar

48C
Panei Tonga

Tanoh Jawa

Simarjarunjung

16 — 16
CH CH

Not defined yet

Attached fig, IM-2-4-2-4

Required channel capacity for each radio section

Remarks : 0\"-"“"‘""\"@ Cable sections

S5cH — 10CH
LZO yerr after required telepbone

channel pumber
10 yerrs after required telephannel number
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Asahan

New town Lobuhan ruku Klsaron Tanjung Balal
o QO—
28 — 50 62— 150 116 —230
CH  CH 6H  6H 64 CH
14— 54
CH CH RN T
é Alr Batu

Attached fig. T-2-4-2-5 7
Required chonnel capacity for each rodio section

Remarks

o——0

SCH — IO CH

L— 20 yerrs after required tele
phone cha nnel number
1Q yorrs

after required telephone
channel number
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Langkat

u BS00MHz P .Brandan
P.Sus 6OCH) -~

( | 5
2.8 Km X

{Banda Ache Microwave)
12.06Km
Besitang {I12.0Km)

T. Pure 800MHz
160

S.Tecbat BOOMMHz
P 60 CHzZ)

o]
O Binjal
i% 10.0 Km 16.4 Km g
Gebdng (4.8 Km)

T. Selamat {13.1 Km)

Hinal Kiri (14.BKm} Silesai (9.3Km)

Bohorok {36.3Km)
Selepian {20.7Km)

Karo Sel Bingei (3.8 Km)
Kusla {149 Km)
. 800 MHz
Tlga Binanga. Kabanjahe
5 {60 CH) |
2B.0 Km BOOMHz

Berastagi

© 60 CH
® 108 Km ©
®
Kutabu |uh {238 Km) [
Laubaleng LUT.7Km)
Berasjahe (9.,9Km)

Juhar { B.0OKm)
Munthe (11.9Km)
Tigaderket {14 8Km)
Remorks :
o End office O—— Radio PCM trans mission lina
® Primary center i .
© M{\S Bosestation MAS subscribers line and [ts basestation

O==—====0 Existing tronmission line

Attached fig. - 2—-—¢ —2—-8

Configuration of radio transmission line
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Deli Serdong 1

Belowan (? ® ‘ T
Banda Ache \-——— Hamperan Perax  (IL.3Km)
microwove
1201 Km} Labukan Dell (6.3 Km)
Medon Y@~~~ Tembung / Botanquls
{10, 7Km)
Sungoal {11.0 Km)
800 MHz - S[balanglt {13.4 Km])
6_0 cH / Gunung Mertah  {29.5Km)
Delitva {118 Km) Birw Tige Juher {T.8Km!
Pe tumbnk ® BOONH2 B .
80py’ Talum kenas
2GHz N Kutalln bart (5.0 Km} )
{4B80x 2sys) Panturbaty {8.6 Km)

{22 6Km!} Mamorafmbal (7.8 Km) .

Lubukpak C (8.8 KM s
ubukpakam Perboungun / Pant
(®) B0z gun antel arpmlin . i
ﬂwm
60CH e e -
T merqwa {19.0Km}
Galang Qe ’ .
Bangun Purbo (10,6}
Kutarih  (26.0Kml
Attached fig.TL 2-4-2-9 R
Configuration of radio tronsmission line
Sl
“ e am y
Remarks : .
O End office . O——0 ._ Redlo PCM transmission Jine |

©  Prmory center

[ y e 50
@ ™AS Basestation

MAS subscribers Jine ant 113 bosestotlon

Ol Existing iransmlsston Kine
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Deli Serdang IT

Sel Rampah / T.Beringen

(16.0km) o T-Tingal
®

Lsmlang Buah (24.IKm)

Bandar Khallpah (15.6 Xm)
Dolok Musihul {{7.0 Km}

Sipispls {25.2Km)

Dolok Merawan {20.6 Km)

Attached fig. ML-2-4—-2-10

Configuration of radio transmission line

Remarks

O  End office O——(O Redic PCM transmission line
©  Primory center

©® MAS Basestotion MAS

O———=0 Existing

subscribers tine basestation

tronsmission {ine
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Simolungun

Panel Tehga
{13 OKm)
800 MHz i ;
Perd BOOMHz  Serty P.Siantar
! gjﬂqang {6OCH) erﬁ erawan {60 CH) 490 Km) Tanoh Jawa
;i
(20.6Km} ® {(200Km} T®
SMD N—
Pasar Baru l Negeridolck (34 2Km) Tlgobolnlu » Tigodolok (ISKm)
Sindarraya {24 9 Km) .
{353 Km}
800 MHz
60CH
25Km @ Simorjorunjung
800 MHz
{eocHy . P. Ray o {ZOKm}

Sarimatondang (12,5 Km)
Sipintu  Angin (2Km)

Tigarunggu (S Km)
@5 Not defined yet

Saranpaadeng (35 Km) .
Seribudolok (25 Km}

Attached fig Il ~2~-4~2-1|

Configuration of radio tronsmission line

Remarks :

Q End oflice O—————) Radic PCM -fransmissiop Hine

©@ Prnmary center E .

MAS subscriber line and its basestalion
& MAS Base station

=== Existing 1ironmissien Hne
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Asahan

Asohan Almi. / P.Oodek Indropurc  Lobuhonrukit /T Tyrom 800 MHz
Kisaron 60CHx 2 T.Batal
o O -0
{23.7 Km} {26.6 Km) @1@ [20.4Km) ®
800 MHz
60 CH BOO MHz
' {26 3KmlL | maysuluh - €0 CH 5, Empot (8.2Km)
{7 Km)Air Joran 118 OKm) 5. Kupayong{7.3Km)
v & Alr Batu
@

f’

Sungaisilos {130 Km}
Bandar Pulau (19.3Km)

Pulou Rokyat (133 km)
8. P. Mondugo (25.2Km)

Atlached fig. II—-2 ~4-2- 12

Configuration of rodio transmission line

Remarks @ '
O End offica O0——-0 Radic PCM transmission line
' @ Primary cenler [
® MAS Basestation MAS  subscrlbers I{ne ond fis bosestation

O=——=0  Existing tronsmlssion tine
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Required pumber on 1985 - Required number
{510CH-» l120cH on 200

Binjal Medon
@——— -—--(?)‘\-Lubukpnkum
{22 I X
+Bkm) Teb
Bonda Ache/ ebing Tinggl

|
(3
Microwave Link | s'sxm) -
\"'-.
I ’ ~.
| I ~ ~ Kisaran
Tﬂﬂ’é‘ms‘:";"‘fg'ffnk / Eeisting co-axial coble ~@ .
5 |
// \\ l
@ ~ {
e
Kgbanjohe \.\ . l
‘\x:_._._é) pemaotang Slonptar -
~
~
~.
-7 [N
Attached fig. M-2-4-2-13
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