4. Studies and Analysis of Radio Propagation Test Result

4;1. Analysis of Rece1v1ng Pield Inten51ty
Basic field 1ntensxty for each’ span has been obtalnéd in such

a manner as to read out and sum up the field 1nten31ty va}ues recorded

on thé instrument's recording paper £§ know the ingféﬁt cumﬁiativé

dis{ribﬁtion and fhen hburiy'medium value's cﬁmulative diétribufion;
The process of the test is as follows,

(1) Teén minutes e¢ontinuous recording of receiving f;eld 1ntenslty wa#
madg at every hour. In the case the recording speed vas ISQ mm/min.,
the value was read out with 1dﬁ st§p at every 3.3 sec., and in thé
case the récording speed wés'BO ma/min. , at_evéry 5 sec., totalling
120 times.

(2} The values obtained by abo?e (1} have been written down with 14B
'st;p time rate distribution.

(3} Purther the above have been rewritten in the form of cumulative
distribution., This shows the hourly instant receiving field intensity
cumulative distribution, an example of.which is shown in Pig. 4—1.

It looks similar to Rayleigh distriﬁution. |
_ {4) The 50% time rate value taken from the hourly receiving field intensity
cunulative distribution of above (3) shows the medium value of the
span-at_e§ery hour. Such medium values are shown in Rig. 4-2 ~ Pig.
4-4,

(5) Thé=@edium vaiues obtained in above {4) are expréssed iﬁ time rate and
further in cumulative distribution form. - Refer to Fig. 45 - Fig.
4-7. _ |

(6) The receiving levels of 50% time rate shown in Fig. 4-5 ~ Pig. 4;7 are

the measured basic¢ receiving field intensities (50% medium valué).

— 49—



~ They (Pr) are as’ followss
A, Piliman - Carmen Rosales = 12dBpY
' B.. Carmen Rosales - Tuguegafao ' _' 1dBpv

C. Tanay - Naga S _ ; 54aBu¥
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4-2, Calculation of Basic.?rbpagétion'hoss
.FrOm the foregoing 3-2-1(3) and 4-1-(6), tﬁe basic propagation
{transmission) loss {Lp) can be qbtained.
A. Diliﬁaﬁ ~ Carmen Rosales |
Lp = 191.1 - 12;o:= 179.1 {4B)
B. Carmen Rosales - Thguegéréo
Lp = 206.6 - 1.0 = 205.6 {(dB)

C. ' Tanay % Naga

Lp = 195.1 = 5.0 = 190.1 (dB)

" In thé_span, Diliman - Cérﬁén Roéaiésg the baSic_propagatién (trans-
_mission) 1oss différs grea£ly at déytime'aﬁq night time. Therefore, the
values.of h;sic measured propagation loss obtaiﬁed in_Fig;_4-5.eannot be
applied to the system circuit design, which will cause low reéliability of
transmis&iéﬁ.at daytiﬁg. ' - |

“In ﬁesigning the system ciréuit; it is'feasonable to take up the
basic'brépaghtion (trausmigsipn) loss ébtained in Fig. 4«8 which has the
data méasuied ffqm 8£00‘a;m.'£6 BAQO.p;m.

D, Diliman - Cérmeh_ROSales (ﬁaytime) .

i - '1:91;_1 -2 = 189.."1 (aB)
Réfergnce is maée to Tablg 4~1 s Téble 4—5 which'compare thé desk

planned values and the measured values for correction purposes,
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Table 4-1.  DILIMAN ~ CARMEN ROSALKS
PROPAGATION TEST DATA SHEET

.;Calcplatidnr _ : Measurgment
Span I-)IL:IMAN - O ALES DILINAN - céﬁgﬂss |
Altitude | 6on 1o 60m 15m
Antenna Height 29m 19m . 29m 19m
Distance | 144.5km =144.5.9mn
~3.24B RG_17/U, 40m -3.2aB RG-17/0, 40m

Transmitting Peeder

Loss

RG-17/U, 40m

RG-17/U, 40m

OX

@) ' | Receiving Peeder  |-7.2aB —7.2aB [T

i luess 0 | | sp-aw, 25m o | 8p=aw, 25m
G | transmiceing 125,548 6ng G.P, +25.5d8 | 6md G.P.
- | Antenna Gain _ : : Lo

@ ° |Receiving Antenna  {+14a8 12 BLE YAGI |+14ds 12 ELE YAGI

Gain S '

(> | Propagation Loss -177,2dB ~189.1dB [{®-0-®-®-@)
6D . Cpriectife _:Va_lﬁe ' - —il.QdB o

® | Span Loss ~148.1d8 | (@+@+®+@+®) | 1603 | (@-@)

@ | fransoitting Power |+49dBn 80W +49dBm sow'

:' 'Reéeivi'ng Power ~9%,13Ba g : ~111dBm lfieasured

| -' (13,9480 | ©9 (2aBuv) | Value.

Note
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CARMEN ROSALES - TUGUEGARAO

Table 4-2. IGUEC
PROPAGATION TEST DATA SHEET
L E Ca_lcula_.tio:_i _ Measurement
— T e ——— (77 NE——
Span BOSALES ~ TUGUEGARAQ ROS ALES -- TUGUEGARAD
Altitude 15m 15m 15m  15m
Antenna Height 19m 16m 19m 19m
Distance '224 ..5k'f_r_r : 224.5km
® Transmitting Peeder | -3.2dB RG-17/U, 40m| -3.2aB | RG-17/U, 40
Loss - : -
() | Receiving Peeder -3.248 RG-17/U, 40m| -3.2aB | RG-17/U, 40m
Loss ’
G '| Transmiteing 425,5d8 | 6mf G.P. +25.5dB | 6mf G.P.
Antenna Gain S
@ "1 Receiving Antenna +25,5dB 6nd G.P, +25,.5dB ém¢ G.P,
Gain : '
6] | propagation Loss ~-199,54B - =205,6dB [{©®-©-@-O-®)
3 Corrective Value - ~6.1dB
o) Span Ldss ~154,9dB (@+@+@+@®+®) -161dB (7@)5
@ Transmitting Power | +49dBm 80W +49dBm sow
1 Receiving Power -105.9&Bm : ellZdBﬁz Measuréd
: (7.1dB}v) (©+@) (1dBuv) | value
‘Note




TANAY - NAGA

Table 4-3. | | N
PROPGATION TEST DATA SHEET
Calé¢ulation Measurement
_Span  TANAY - NAGA . TANAY - NAGA
Altitude 530m 5m 530m " 5m
Antenna Height © 10m 19m -~ 10m - 19m
Distance 22%km 222k,
® Transmitting Peeder |-3.2dB RG-17/U, 40m .| =3.24B | RG-17/U, 40m
‘Loss - _— .
@ Receiving Feeder -3.24B RG-17/U, 40m- | -3.2d48 = RGjIT/U, 40m
Loss ‘ :
©) Transmitting +14d8 12 ELE YAGI +1448 12 ELE YAGI
3 Anténna Gain ' T
@ Receiving Antenna 425,548 6mé G.P, +25,5dB | én¢ G.P,
Gain . b .
O] Propagation Loss -186,1dB -190.1dB |{&-0-@-@-®)
<P) Corrective Value = ~4dB
® | Span Loss 153 dB | (@0+@+®:®@+6) | -157dB | (@-@)
@ fransmitting Power |+49dBu 80W - - +49dBm 80W.
@ ﬂReéeiving Power ~104dBm ©+®) ~108dBm Measured
.- ' : (9dBuv) R (5dBpv) | value

Note
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5. Multiplex Telecommunicatioh Network

5-1.  General -

After the survey, it has become necessary to give sowme modifjcatidns
to the previously sﬂbmitted report in iegard to the multiplex telecommuni-
cation network covering the routes from a1l the. subcenters to New.?FC and
BPW via relay stations in its routes, radio frequencies, transmitting
:powérs, antenna chafacteristics,.type'of diversity system'and ete.

With this requirement for modifications; it has also become necessary

to increase the budget for equipaent, installation, adjustment and ete.

5~2.V.Mﬁitiple¥ Teiécommuﬁiéaiion éysiéﬁﬁRo;teé
.%hé.multiplex te]efﬁmmunication sy;tem f6utes.funning frﬁ& fhé subcenters

in basins to New FFC, BFW and PAGASAiHévé beeﬁ piﬁnnéd‘as shoﬁn.ig Fig. 5-1.

¢ut of the above routes, Diliman - Carmen Rosales, Carmen Resales -~ Tugueg-

arao and Tannay - Naga are planned to have t{roposcatter telecommunication
systems because of their out of line-of-sight cenditions and the.other
spans to have line-of.sight teiécommunication systems,

In ﬁlanning.the above system roufes, the following points have been
taken into account;

(1) The multiplex telecommunication station (subcenter) for Tuguegarao is
planned to be located at its BPW office. It is to be noted, heowever,
that PAGASA weather station is located at better point in view of
propagation of troposcatler waves. This fact.desérves studies,

(2) The center of the systems is to be located ai the mew building of
PAGASA (tentatively cailgd New FFC) due to the information that the
originally planned FFC iﬁ'present PAGASA bQiiding will be changed to
its new building. For this reason, small éapacity multiplex itelecom-—
rmunication system is added to link present PAGASA and its new building

as it is required until the pfesent PAGASA facilities are completely

—6—



(3)

moved to the new building.

In the route from Naga to New FPFC through Tanay, it is conéidéredg

- more advaﬁtageous to connecﬂ Tanay direétly to New FFC in view of
- communication quality, servicing at the time of faults, and etc.
jthan.td connect Tanay, Diliman and then to NeQI?FG.

“However, in order to have direct connectidn between Tanay and New PFC

by 7000 MHz band multiplex system, a big type antenna tower is required

“to be built at New FFC site.

In view of this difficulty, the present plan has been made to have
a relay statioh aﬁVDiliman tentatively with the consideration that in
future the route may be changed by installing a suitable tower at the

roof of the new PAGASA building.



Fig. 5—1 Multiplex Telecommunication System Route

TUGUEGARAG
4 (SUBCENTER)

® CARMEN ROSALES
(SUB-CENTER)

DILIMAN
(RELAY)

REF.
. PAGASA - .
(FFC) . TANAY

[m]— I . /\A(RELAY)

NEW FFC

BPW
Legend
SUB CENTER
A RELAY
[W] PAGASA (FFC)
' [@) . NEW FFC -
] eew

m Tmposcaltet span .

Line~ol‘ S1ght standard system span

E.I }__ ‘Reftector- used Span

'NAGA (CAMALIGAN)

(SUB-CENTER)



5-3; Studnes on Dlver31ty System
The dlver51ty system is generally belleved to be an éssential
factor in de31gn1ng a communlcatlons sjstem for the span whlch is out
of line of sight because such span has great variations in field |
1ntensnty and propagatlon phase d1stort1on.‘ There are two types of
diversity system- space dlver31ty and frequency d1versxty, and in the
previous report, the latter was proposed. ‘

e,

The frequency diversity system has disadvantage;ipompared with the
space diversity systém in the following points; ‘
a) Many radio freguencies are required, i
b) 1Two sets of radio equipment being opeiatédyiﬁ.p%;aliel, the power
consumption is biggev and the maintenance costs gé;e.
The space diversity system, however, needs two arrays of ﬁntenna,
and their constryuction is costlier than that of freqqé;cj diversity's
anteﬁna. -
After the present radio propagatien test andxihe site survey, it
has been known that the span, Carmen Rosales‘; Tﬁéuegarao is very long
and the propagation loss is gfeat and?a{so that the frequency allocation
for 400 MHz band is difficult, Thgfgfaie, it'hasrbgén:ﬁlaﬁnéd to use
800 MHz band space diversity systéﬁ although originally 406 MHz band
frequency diversity multiplé% telecommunication system which nee&gghigh
power and many radio'%requeﬁcies was blanned It should be ﬁoted h&wever,
that in the case of employing space diversity system the dls{ance.?
between the transmitting antenna and the rece1v1ng ;niénna must be more
_ thanﬁSQ m, ~ Both in Carmen Rosales and Tuguegagao,,thg_BPﬂ'%fs1te is
not so spacious as to accommodats the iwo antonnas with more than SO m's
separation, aﬁd therefore, it is pessible that there agiées ﬁbcessity

to install an auxiliary antenna system (for racelvlng ‘only) at both-

stations Dlllman —~ Carmen Rosales is planned to have IOOU transmlss1on

-_..66-_



pover, and Tanay - Naga, SOW transmission ﬁoﬁér;: The radio equipment
‘ifor ‘those ‘lwo spins aré of all solidistate; and therefore édsy in |
Cigervieing éﬁ&iﬁaiﬁteﬁﬂﬁéé."AlSd'tHefe is ‘almost no restriction for

frequency allocation of 800 MHZ.!

-f:* Bue to ahoﬂe'reaSoﬁs, the freéquéncy diversity system; Tow in
¢onstiuctioh ¢ost) has bier plannéd;

b

5-4, Studies on Radie Freqﬁencj

The rgsulté of studies on radio fréquencies_td be used for the
multiplei telécommuniéation network are as follows;
5-4=1, - Spans out of Line of Sight’

(1)

o ‘foregoing chapters, will use 800 MHz band radio frequencies due

‘Diliman - Carmen Résalés and Tanay - Naga, as described in the

to difficulty in obfdining frequency allocation for 400 MH? band
in Manila and nearby aveas,
“Carmen Rosaleé - Tuguegarao, however, will ‘use 400 MHz band
(400 MHz — 470 MHz) because this span is far away from Manila
enough to be less subjeétfto cross—talk or interference and
‘also bectause it has great propagatiOn*loss, requiring a high
transmission power,
(2);7The radio;frEQUencies required ‘for the spans which are out of

‘line of sight are as follovs;”'

— 67 -~

Ttem Frequency| Number of
: : Remarks
_Span ... .. . Band | Frequency _ S
Diliman — B P . e Frequency
_Carmen Rosaléé_,“SQ?.nHz, '4_(2tPalrS) _diversity
Carmen Rosales a i oar oy gai e | Space .-
~ Tugiegarao 400 Mz | 2 (1 pair) diversity:
N . ; {9 anivay | Frequency
7Tgnay”~ ﬂaga.- .Bog.ﬂﬂ%. ? (ZLPa;rs) ~diversity.
AR | Bﬂb Miz | 8 (4;pairs)" o
Total e
oot 400 MHz | 2 (1 pair) -




5-4-2.  Spans within Line of Sight

{1

(2)

After tho radio propagation .test and the radio path survey, it
has been knmown that either 400 MHz or 800 MHz band can be applied

to New FFC — Diliman and Diliman - Tanay

'However, 400 HHz band frequencies are so congested in Manila and

nearby areas that a nevw allocation for that frequency band is
difficult. Also 800 Miz band is not recommendable due to the
fact that high powér trdpdscattef.mﬁltipléx.system éipecte&:td
bé.instélled at'both Diliman an& Tanay for coh@unications with
other difeéii;ns will cause mutuai interferencéé.

In view of the requirements as the trunk line for excellent
circuit quality, sufficient capacity and future expansions,
TGOO MHz band multiplex telecommunication system has been planned
for these iwo spans,

It has been confirmed aftef the line of sight survey and the
site survej that high quality circuit ¢an be secured by 8GO Miz

band,

It is not recoumendable to use 7000 MHz band which needs a high

antenna tover due to the tall buildings existing on the radio
path,
Therefore, these two spans have been planned to use 800 MHz Eand.

The radie frequencies to be used for the line-of-sight spans

_are as follows;

B Item ~ Number of

Frequgncy Frequency -

- o Rémarks
Span - :

New FFC - Diliman | 7000 Mtz | 2 (1 pair)

Diiiman - Tanay | 7000 MHz {2 (1 ﬁair)
New FFC — BPW 800 MHz | 2 (1 pair)
New FFC . PAGASA 800 MHz | 2 (1 pair)

7000 MHz | 4 (2 pairs)

Totali

800 Mz | 4 (2 pairs)




5.5, Cirecuit Desfgn

5“5—1 o.

(1)

(2)

(3)

(4)

5-5-2,
(1)

(2)

Ségpé.oﬁt;ﬁf Line of'sight

The spén; Carmen Rosales . Tugdegaf&o yhich'ﬁgli:u§e 40O Hﬁz'V
band hgs b;eﬁ dééigned_ﬁy5uti1izihg.thé;#égic.propagétidn ioss
obféinéd by the test, The spaﬁs, Diliman_;‘Catﬁén Ranles.and
Tanay - ﬁaga:which.willbugé 300 MHz have Seén d?éignqﬂ 5&
éafculéting.;he basic prdﬁagdtiﬁn loss for 800 HHz'bénd based
oﬁ‘fhézvﬁluéé sbtained by=thélfest'f6r %00 ﬁHi‘ﬁén&Lﬁlus fﬁé
data iﬁ pasi{ion. The galculation'haé reveéled ﬁhe inerease

of_the‘ﬁasic-propagation Loés by 9 4B for both Spans compared

with 400 MHz band,

 The target values for the system circuit design have been placed

on-about 40 dB S/N (50% ﬁalue) énd about 59.0% réliability

in consideration of hécessafy éircuit quality and maintenance
pr@cedures aé private communications liﬁks and also from
economical view point, |

The éafety factor of 3 dB has béehiaken.into éccount.in anticip;—
tion of variations of.proﬁagatihn loss which may occur in a.

long périod of time in a year because the test of propagation

" loss for each span was conducted only for 52 to 88 hours,

Reference is made to Table 5-1 for the system circuit design

for the spans out of line of sight,

Spans w;thin Line of Sight
For the spans within line of'sight, the turget values for the
system cireuit design have been put on about 50 4B $/N and
abeut 99,9% reliability; |

The designed values are shown in Table 5-2,



Table 5-1 Network System Galcolafion Chart (Multiplex Telecommunication Ne&v.ork)
) ) System Design Data Sheel
Name of span il _Carmen Carmen o . o
Piliman Rosales Rosales ~ ) UBUSEATAO - Tanay - Naga
Item Unit {144.9Km) (223, SKm) (222Km)
Antenina Power |dBm [+50 100w Ts6o 1 xw +47 i sow
Basic Peopas ;| - |-198. 1lr:800nu Cas .
. 48 - 20 -
galioa loss : scal!er toss’ 5.6 I: 400NH: 192.1} € SOG\in
scatter loss scatter loss
Additional loss [dB ; ‘ :
Salety factor dB8 - |-3 ) -3 P -3 .
Feeder toss  |dB |-1.8 |$FZEco-13w'sow |-2,0 | SFZES0-13W 100m| -v.8 | SFZE50-13W 90m
Antenna gain. [dB  |#35.5 !Omﬁ G.P,B.R. [#28,5 | 10mf G.P.B.R $35.5 | 19m¢d G, P, B R
Antenaa gain . [aB  |i35,5 [iomf G.P.B.R, ['28.5 | 10mf G.P.B.R +35.5 IOmJG P.B.R
R R : . H R ol
) -4 Antenna-to- -4 Antenna-to- medivm
mediam covpling <coupling loss
loss C )
Duplex system |, 2.5 .25 2,5
ioss : P
Receiving dB8m |-88,4 -96.1 -92. 4
Poweér
Th;;f:;"""’ dBm |-165 |B-g60kHz, NFZ338 <113 | B=80kiz, NF=3dB | -113 | B-80kHe, NP-348
Margin against [dB 16.6 16.9 2086
threshold
level | :
S/N improve- :
i dB 29 2019 {Crest Z} 12 + 9 {Crest 2t 12 + 9 [Crest
ment factor ST L .
factor} factor) factor}
Diversity dB 4.0 Frequency 2.5} Unequal medium 4.0| Frequency
improvement - : “diversity T diversity
Combined gain |dB _ _ B
8/N in standaid|db 49.6 40.4 45.6
state
Fading value |aB []-16.6 -16.9 -260.6
presurmed : .
S/N exceeded |oB° | 33.0 [S/N exceeded’ 23,5 | SN exteeded 25.0 | $/N excreded
% |o99.2% 99, 5% 99,8%
- _ Tropescatier Systeim’ Troposcatter System Troposcatter Systes
Remarks (Freqguency vaers;ty_-!

{Fréquency Diversity)

{Space Diversity)
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Tab‘le 5 2 Net“ork System Ca]cul.anon Charl. {Mu‘lhp‘let Telecommunicatmn Network)
' ‘ - System Design Dala Sheet

Name of span | New FFC - Diliman Diliman - Tanay ‘ievs I-FC B.D.W
: “{4Km) (28, 4Km-Rel
Jtem g wa Point-3,2Km) {9.9Km)
. P pUnit L oo L s B -
;A_::’-t.enna-'-l"-ou-el}' dBm| +30 ;l_{i’ $30 B 1w +37 W
'rfee':spa'cé" i las - | -121. 0| 1 foporne :257,2 | 1: 70000z |-110.4 | 1: S00MItz
Addltwnal loss éB |=20 ATT at FFG '498.9 { . Fefiector - -18.2 | Shadow loss
T N : ' L : ’ Gam oo P
o R - & 4 ‘Experimental N Expenmental -6 E}(?er_jmﬂf\tﬂ
o I : | i correction T forrection : : cotredtion
‘Feedet loss - |aB | 4.5 7| FR-6H 90m -3,5| FR-6HT0m | 5.4 | AFZES0-7 90m
:{ Anteana gain: [aB- | 435.5 | LL2mg B.B.R | 143.5] Imf PR 12000 | 1emf G P
@ ' - _ ;
Anlenna galn % laB [ +35.5 1:2:‘53{ P.;B.. R t43.5 | 3mg P, BéR +20.0 ‘1.3__11'1;{ (:_'.- P
(R} ' I ' T
Dugtex system [dB Tis2,0 R:-4.2° -6.2]| T:-2.0R:-4.2] -7.0 Inciided HYB
loss ] e : o -, loss
Receiving IBm +57.8 -70.0
Power
Threshold dBm -.39 B=8MHr, -89 B=BMHz, -101 V=460 Hz,
level i NI_-‘:?-:'IB ’ NF=74B . NF=-74B
Mar"gin‘again'st dB 32,3 ’ : 32.0 3].6 ’
thréshold
. level
SfN improve- [dB 12,6 30,6+9 [Crest - 39.6 | 30,619 {Crest
ment facto¥ factor} factor)
Diversity 48 o~ — -
improvement ] E
. . N - 3
Combined gain | 4B 3 3
1.6 S1.¢
S/N in standard 48 74.9 T4, :
state :
. . e -8.0
Fading value | 4B -1.2 | o.33B/Kmiean| -15.5]0.3dB/KmitaB O.ZdB/Km-lédB
presumed | g :
1 43,0
S/ exceeded | dB 67.7 59.
92.9%
.Remarks
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5-5-3, Characteristics of Muitipléx'Telecowmunication'NQtHOrk

(1) The Charactéristiés for the multiplex telecommunication netwvork,

spans, are as follows;

both for out-of-line_of_sight spans and within-line-of-sight

Output

& - -Span _“Preﬁuéncy' Pover Antennh- : Description
6ﬁt_of_ IDilimah-Cafmen o : I KT T 7 ?rgguency
Line—of- _Rosales - L 800 BHZ 100 grid parabola ] diversity
Sight Carmen Rosales-| ,  “xo ‘|10mg, 6mg | Space ..
Communi— Tuguegarao '_4DO-MHZ' 1KV grid parasbola {diversity X%
‘cations o M Cand At Ceqy | 110mg - {Prequency

, Vianay_ﬂaga ‘ 800 MHz 50¥ lgrid parabola | diversity
_ , U EATV —|1.2n8 10dB ATR .
Within. New FFC-Diliman) 7000 MHz W | arabola to be inserted
Line-of- _ ' - _ NiYE 2 Reflectors
Sight Diliman-Tanay | 7000 Miz - v : of tmxdm to be
BIRE . : parabola. ‘ .
Communi- _ , . used
cations | - o ' 1,8mg
New FEC-BEW 800 MHz ¥ Jgria parabola
; : 60° Corner |
New FFC-PAGASA 800 Mz 5% Ref. Ant.-

Notéz % The méin antenna for ﬁhe space di?ersiﬁy system will

be 10m in diameter and the auxiliary antenna {receiving

only), 6

in diameter,

5-5-4. Overall S/N and Circuit Reliability

The overall S/N and the system ¢ircuit reliability for the multiplex

 iinks from New FFC to the subcenters in the basins, BPW and PAGASA are

as follows;

Ttom | Overall S/N and Reliability

_ S/N(50% value) s 1 :

Span at standard | LA 0 | iy
g::mgiéR;séles 49.2 dB 33.2 daB -
gﬁ:uzzgr;o - 39.9 aB 25,6 dB -
New FFC .. Naga 45.4 aB 29.4 aB -
New FFC - Diliman 59.7 4B 59.1 dB
New FFC - Tanay 58.9 dB 55.8 aB
New FFC - BPW 50.2 dB 42,9 4B
New FFC — PAGASA | - 57.1 aB 54.7 4B

Remarks




5-6, Proposed Composition 6f Equipment and Materials and their Cost

5—6;1: éompbsifion.of E&;ipme;i'&nq Matefialé -
Tﬁe ?ompbéitiaﬁﬁéf eqﬁiémqnt wﬁi:ﬁ.are'cénSerfed”néEeQSBiy bj,£he
.preliﬁinary design for the_ﬁrésent systems are listed up in'Fig; 5-2
and Table 5-3. | ' '
5-6—2. Cost fof Hu1tip1gx féieOOmmﬁnicatiQn Ngtwdrk'
Based on théipreliminary hégigh, théicpsts for the néfwork are shown

in Table 5-4 in comparison with those of previous'feport.':
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