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sECTlON 6. TRANSMITTER BUILDING AND TOWER

61

Building

Accordmg to the Sité Plannmg, a study was made on the transmitler bultdmgs and engine-

generatOr houses for the 22 sites (24 stations). A study was made to plan lo use common build-
mgs and its result is as follows:

(l) Fransmitles bmldmg

. a) Common usé 01‘ the existing TV slatlon bun[dmg

....................... e...b s:tes

b} Common use of a new TV station bu:ldmg fo be constructed in future. . .2 sites
) Conslmchon of a new transmitier building. ... ..... e Cecisas....155000S
(2) Genierator building: : | o
- ay Common use of the exlsimg engmegenerator 1T 111 S S 5 sites
b). Commanuse of a; new TV engine-generator house to be construéled in future. . . . .2 sites
¢) Construclion of a new engine-generator house ... .vvviveeinnnnacnesan lS sites
The list of station buildings for each site is shown in Table 6-1.
_ Table 6-1. . List of Station Buildings
Station | Construction Site’ ' Transittér Building _Eix_g;ne Genesator House
KOTA KINABALU ‘| Bt. Lawa Mandau - Construction of anew station building tsigndard ly;:_é)
KUDAT Bt. Kelapa | Ceastruction of anew stafion bulding (ﬁla_ndard ype)
SANDAKAN Teig Hill Construction of # new station buildirig (standard type)
TAWAU Mi. Andrassy Construction of a new station building (standard type)
LAHAD DATU M. Silam Construction of a new station building (sténdacd fype)
Construction of a new station
’ TM!BU‘!AQ! ; La - ia fq‘ _ b“ﬂdi‘}3 Coiistruction of 2 new engme-
' KENI\GAU yangiayang . 10 ' ) g,enenlor house -
- .'Common use o!' the evushng '_
VAU "IV statioh bu"dmg e
L o S (_Iommon use ol’ the new v [‘onsimcuon ofa new engm-e-
“SIPITANT Bi. Tampatagus station building geneutor hou;e '
‘Common us¢ of the l'&éy v Common use of 2 new engine-
PENSIANGAN G. Antulai station buitding geiieralor house 1o be cot-
R - ' ' : strucled
_ - Common use of the new TV Common use of anew engine-
TENOM G. Paling Palisig station building generator house to be con-
. T “structed
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Tl L R CE T
Station Construction Site Transmittes Building Engine Generalos House
NABAWAN Sikatin Censtruction of a new station building (standard type)
KUCHING G. Serapi Conslruction of a new station building
BANDAR SRI _ Construction of a newsta- -+ | ‘Comiion usé of the existing -
Bt. Temudok . g el g
AMAN tion building éngine-genefator houte
SiBU B1. Singalang Conslruciion of a rew station buildin £ (s12nidaid type)
MIRI Bs. Larbis Common use ?f!hg e?(isiing ' C:orﬁmon use of thef éx;s:u'ng
: TV station building engine génelalor‘ ilouie a
BINTULU Bi. Nyabau Commo_n use (-)f ?he existing Cofamon usé of the ex;s!mg
TV station building enginegenerator house -+ ¢
LIMBANG Bt Mas Common use of the existing’ | Comrmon'use of thé é!ushrig
- : TV station buildmg engine géne:alor house :
SARIKEL Bi. Kayu Mal Construction of ti bﬂd. ddr
SARATOK - KayuMalam onstruction o anewsta ion bu mg(s!an at (ype}
KAPIT Kapit Common use of the emimg‘ Common use of the existing
TV station bmldmg - | enginegenerator house
BAREO Barco Construction of a new station building (standa:d type)
BELAGA Belapa Const f_u:li()n o_l"zj new s}a!ioﬁ buidling -(stag(]_él_[d:iypé) .
PELAMAU Bt. Pelamay Construction of 4 new station building (standard [yg<) -
BATU B1. Balu Construction of 2 new station building (standasd type) .

6-1-1. New station bulding 1o be constructed

{1) Sile

Among the EM transmitter bualdmgs in the lS statmns to be conslmcted TAMBUNAN!
KENINGAU station lS snted between the existing FM transritter building and the exashng
heliport. As this site is uneven, itis necessary to preparc a site of about 150 m? ln the § s!a—
tions of NABAWAN, BAREO, BELAGA, "PELAMAU and BATU, a site of about 900 r m’
(inctuding the site for steet tower) must be pfepared

In XUCHING station, the existing eng Ume-genera(or house \u]l be removed and an FM trans—
mitter building will be constructed in its place.

In SIBU and SARIKEI stations, a site of about 400 m?® must be secured within or adjacenl
to the existing microwave selay s:te : : :
In the other 6 stations, it is possible to construct theu buddmgs \mm the eushng T\' s:tee.
Among the engine-genérator houses in the 15 stauons those in 13 s!ahons ate inside lhe
same new transmitter buildings to be conslmcted bul in lhe l'ollowmg 2 slaions, mde»
peadent engine generator houses will be constructed.

The engine-generator house 10 be used in coOMMon by TAMBU\IA\UKENI\GAU station
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.and RANAU station will be constructed within the existing power sfation site, and the

engine-generator house in SIPITANG station will be constructed adjacent to the ‘engine-
generator house at the existing TV site.

Scale of fransmitler building : :
. The new FM transmitter buildings to be conslrucled are of the same standard fype regard-

less of the FM transmitler output power, with the exceplion of the 3 stations of TAMBU-
NANIKENII\GAU KUCHI\G and BANDAR SRI AMAN that need a speczal plan because
of restrictions on the site disposition. :

The standard lype of FM transmitief building i is desngned to have a large! lhat plane area
and a less number of ﬁoors f rom the economic pmnl of view. . :
“The standaid type of F\l lransmllter buxldmg has mo storses the f‘mt l‘loor has an engme-
generator room, and lhe seconcl l‘loor hasa FM lransmai(er fOOm.

KUCHI\G slahon has lhree stones because lts a\aﬁable site is narrow.

 The furst floor bas an engme generator soom, the second ﬂoor has a l-ransrmller room and
the ﬂurd floor haa a combmer foom., Two FM transmitter bmldmgs of TAMBUNAN/
- KENINGAU and BA\DAR SRI AMAN stallon have been planned to construct an one-
.7 story bulldang The new engme—gene;alor house \sh;ch is mdependenl from FM trans-

mitter bmldmgs to bc constructed has one- -story where two engme -gencralor umts can be
accommodated.

* Dimensions - [Number of Sfodes Total ﬂoor Awia | o R‘gmarks

Standad Type’ ol‘ ™ Tlans ¥Sm x 10 o 3 __ 300m’ o

mitter Building > : ST

TAM BUNAN{KEMNGAU 12m x 7m ! 84m’ Wooden building
KUCHING 8.5m x 5.5m 3 124.0m -
BANDAR SRI AMAN 12m x Tm i 84;1;’ -
Engine-Genralos House - Bmxbm 1 48m? —

) Slmc(ure

4)

Thé FM tl‘ilﬂaﬂ'“ﬂfl‘ buildings ¢xcepl TAMBUVANIKI:\I\GAU station are of ngldl)-

. framed reinforced concrete strucfure, and their walls are of laid bricks.

BAMBUNAN/KENINGAU stalion is so unfavorably located that it is hard to construck the
building by reinforced conctele, and wooden structure has been designed for it in the same
Wajr as the existing TV/FM transmilters building.

A study on the struclusal strength against earthquakes has nol been conducted, 20 tonfm?
is applied in common to every site for the altowable yicld strength of each proposed sites.
\latenals conslmchon methoed and finish

Matesials eastly a\raﬂab!e in Malaysia will be used, and Ihe construction method generalized
in Malayssa will be employed. The finish of the buildings is effected on the same level as
that of the existing TV station buildings; the wall is of mortar and paint finish, the foor is
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(5)

of mortas or vinyl tile finish depending on lhe use and lhe roof is of walerﬂroof morlar
finish,

Building facilitics

The transmitler room is air-conditioned, and the generator foom is l‘arcedly véntilated by
fan. Rainwater will be used los miscellancous service water for lavatones ele. Septlc fanks
and permeation basins are eqmpped for sewage and drainage. As eleclric facﬂltes l;gh(mg
and electrical outlet for facilitiés for each room, power supply for air conditioner and venfi-
lator wiring rack and grounding for transmitter are provided.

.t

6-1-2.  Station buitding for eomimon use

()]

2)

Site where the existing TV teansmitler bu:ldmg is used in éommon. The FM lransm!tlexs
and assoc:a(éd racks aré mslal]éd in the existing Tv transm:lter room.

The co:nb:nen are installéd in the (wo stofes adjacent fo the lransmltlet Toon. Therefore
the wall between the (wo stores will be rémoved to remodel them into a room- The €apa-
city of the air conditioner in the transmitlér room witl be mcreaned in accordance with a
calorific valie within the FM transmitlter. The wumg rack, g:oundmg, elc., wn]l be addi-
Ilonaﬂy instalted ac¢ording to needs. Since the emshng indépendent po‘.\er generalor house
equ:ppéd with power generator unit for FM transmilter already has an ettra space, there
will be nio need to remodel the existing building.

If the TV {ransmitling station house lo be newly built is put ¢6 common use.

It will be necessary to secure a spaée of about 100 m? ‘x_ﬂ'ihin the TV trar';s'mitling station
building for installation of FM transmittesr. Also, in case the power geneiaﬁng unit is to
be installed for exclusive FM use, it witl be necessary o secure a space of 60 m?.
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62 Steel towers

. The design of steel towers was carried out by adopting values and standards shown m fol-
lowing ifems. o

(l} In the case of towers fo be used in commen
_ a) Maximum instantancous wind \elomty 40 metersjseé (90 mlleslhour)

'P))

b) Allowable baring capacity of soil: 20 !ons!squate meler § i
In the case of fowers to be newly erec!ed Fl S

Building Standards Laws and the related Regulahons of .lapan and the Steel 'l‘ower Calcula:
tion Standards sel out by the Arcl‘utec(ural !nshtute of Japan beﬂides values descnbed in
Hems 1), a) and b). :

05-?-!a Common use of tower

n

@

3

With regard to the common use of the exsshng tou er, the survey on follomng items was
carr:ed oul.

a) Exisling state of antennas mounted on the twoer

b) Types of other antennas than FM antennas to be mounted in future

¢} Space for mounting FM antennas on the fower

d) Structusal sirength of the tower

The decision on the common use of tower -

Possibility on the common use of the existing tower was conf'umed exammmg the dala
above and reading the detailed drawings prepan:d by the to“ér manufacturer For all
towers to be used in common, however, 1l is mdlspenséble to re—examme in detalls and
seize the safeties shown in following itéms before mlplementmg lh:s pro;ecl

a) Ground conadition on which the tm\er stands and allov.able beanng capacity ol‘ the soil
b) Existence of distorted tower members and hghlemng condmon ol‘ bolts and nuls

€) Present state of coated surfaces of the fow er members

The towerss 16 be used in common and their‘outlines -

a} Out of exisling sixteen steel towers, fifteen towers listed in Tadle 6-2 are deemed to be
usable in common with EM towers. The list of FM towers is shown i in Table 64 and the
outlines of micro and TV towers i in Fig. 6-21 ~ 6-25.

b) For the FM tower and antennas of TambunanfKeningau transmitting station, the exist-
ing FM tower and spare antennas of Layang Layang transmilting station wilt be used.

¢} The FM tower for Kuching transmitling station is to be newly supphed because the
exisling TV tower is very difli mull 10 be used in common due &6 ils msuf ficient struc-
tugal sfrength. : .

d) With regard fo 1he existing towers of Sankex (Saratok) and Bandar S Aman transmit-
ting stations, some reinforcing work I‘ot lhem will be necessary in the case of common
use with FM fowers. : ‘ '

- 14.



© Table6-2  Towess Uséd In Cdmihdn'

Slte‘

- - Station, . L
t. Kota Kinabale Bi Lawa Mandau
2. Kudat Bt. Kelapa
3. Sandakan - {Trightift - ¢
4. Tawau Mi. Andrasi
5. Lahad Datu Mt. Sitam -

6. TambunanfKeningau Layang-Layang
7. Sipitang - Bi. Tamulagus -
8. Ranau Eayang-Layang-’
9. Bandar 85 Amian Bi. Temudok -

1. Sibu Bt. Singalang .-
1. Mii Bi. Lambit’

12. Bintulu | Bi. Nyabau - -
13. Limbang Bi. Mas

14, Sarikei (Sasatok) Bt. Kayu Malam
15. Kapit Kapit

6-2-2 Ereclion of new lower

(1) The design conditions for a new FM tower are as follows. .

(2)

a)
b)
<)
d)

e)

f)

g)

The FM tower for a nrew station is 63 meters high.

The tower shall be located near the FM station building.

The structure of the tower is a self-suppoiting (ype with a square cross-section, mounted
on four reinforced concrete foundations.

The structural design of the tower against wind load was made accordmg to ltem 1), a),

chapter 6-2 of in this SECTION.

For a new FM slation, due regand is paid to the structural design of the fower in ordes
that an upright tower parl of 10 me_téts in length ¢an be added to the top of that tower
for mounling other antennas than FM ones in future.

The tower is to be furnished with necessary facilities, such as aviation obstruction lghts,
horizontal and vertical feeder racks and ladders for mainlenance use, etec.

All membess of the steel tower shall be galvanized and finished with ;;ainl as aviation
obhstruction markings.

The FM tower for kuching transmitling station

a)

b)
)

The FM tower will be erected around the lower parf of the existing TV tower on the
toof of the existing building.

The tower is 13.5 melers high.

A minimum weight ltower enough to bear FM antennas will be supplied, so as not to
exerl a bad influence upon the existing building by new load.
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d) Parabolic antennas for STL use will be mounted on the existing gantry on the roof,

(3) The towess for new FM stations :
The towers for new FM s!ahons are shown in l‘o!lowmg ’l‘ab]e 6 3 and theis outlines in
Figure 6-21 to 6-25. o ;

Table 6-3  Towers for New Stations

Station : . Site
1. PENS{ANGAN G. ANTULAS
2. TWNOM G. PALINGPALING :
3. NABAWAN SIKATIN
‘4. BAREO . BAREO |
5. PELAMAU - : BY. PELAMAU
. BERAGA BERAGA
7. BATU s BT. BATU
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6-3. Access roads

When setling up FM transmitling stations on the same sites as the existing TV transmilling
stations or radio relay stations, there would be no problem about the transport of construction
materials because the access roads to the existing stations have all been maintained in good
order, with two exceptions; Layang-Layang and GN. Scrapl. Buf as regards Bi. Mas, it will be
necessary 1o ensure that the existing access road is repaired before the consfruction of the FM
stalion begins, since the road has partly been damaged and vehicles cannol pass.

Al Layang-Layang, no road exists thal enables passage of vehicles climbing higher than Lhe
power station. However, it would not be economical to construct an access road just for the
sake of transposting ihe materials for the construction of a new FM station. Therefore, it seems
(o be more advantageous (o use manpower of a helicopter for the fransport of such materials.

As for Gn. Serapi, too, there is no road available to enable passage of a vehicte going higher
up beyond the OH transmittingfreceiving sfation but it would be possible to transpori the con-
struction malerials by manpower and by using the existing lift.

As regards the five stalions at Nabawan, Barco, Belaga, Pelamau, and Balu, construction of
an access 1oad for each is necessary. The access roads to be newly construcied will each have a
width of 4 melers 2nd must be completed before the construction of the stations starts.
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SECTION 7. PROGRAMME PLANNING Coh

7-1 FM broadcasting channels in this project
As described in Section 4 and $, a maximum of 6 channels are avaifable for the implementa-
tion. ' A o
- These 6 channel$ are called FMI,FM2,....... FM6, respectively,
The use of these channels FM1 to FM6 is as follows according o the sesult of the meeling
with RTM: 7 .
FM1 RTM national programme {N-1)
FM2 RTM national programme (N-2)
FM3 RTM national programme (N-3)
FM4 RTM regional programme (R)
FMS5 . RTM loc¢al programme (L)
FM6 PSP educational prograsnme (E)

The national programmes is produced by the RTM head office in Kuala Lumpuf sént out
fiom this head office and (ransmitted samu[laneously throughou! the éounlry from ‘each FM
{ransmitting siation.

Accordmg to RTM’s intenlion, every national programme is planned to go lhl‘ough reg;onal
slahons, ‘s that |l may be possible for regional stations to intervene in the pational programme

The regional programme is produced in KOTA KINABALU Studio and KUCHING Studio
and tranémitteéd from each bicadcasting Station in ‘the States of Sabah and Safawak.
© Thé 1odal programme is produced and tlansmmed in 5 local stations in Sabah and § local
stations iri Sarawak. -

Theé educational programme is produced by PSP and transmitted simulianéous!y from each
FM transmilting sfation in the whole ¢ountry by using the RTM’s Studio facilities.

- As the programme transmission path of 'FMG g6¢¢ through regidnal stations in the same
path as EMI o FM3 for the national progiamme, it is possible to cut in the channel, as in the
case of the national progiamme, at the régional studio.

72 Relation between AM and FM programmes

EM broadcasting expected by the Govermment of Malaysia is stereophonic broadcasting,
wider fadio coverege, improvement of tocal bréddéésiing and independence of educational
broadcasling.

As dm:nbed in the reporl on peninsular Malays:a it is appxopnale fo apply FM broadcast-
mg to:

a) Entertainment programme of high-quality sound

b) Steteophonic music programme

¢) Documentary programme that requires ambiencé
rather than to use these only for clearing poor coverage of AM stations. Even with 2 small
number of channels at the oulsei, it is desirable for programming to be as above.
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Since it is imporiant to popularize FM broadcasling amtong the listéners in an éasly stage
in ordes to clarify its positioning as a sound medium in the future, it Is desirable that FM broad-
casling includes all the Janguages. ' ; :

7-3 Scheduling for FM and AM broadcasting prograrames )
The following points were laken intd account in’ prepanng the schedule fof programming.
(1) 0-3years o T B
a) At least, 1 channel be transmitled in stereo from the oulset for the purpoé.é"éf giving
effectively the characteristic of FM broadcasting and developing listéners.
b) National channels (FM} 1o FM3) will carry the same programsmes as AM.
¢) The FM locat channel (FMS) be transm:lted in stereo fiom the obiset, bé(‘ause itisa
new grogramne. SRR L
d) As the regional channet for local stalions are not constructed, the FAM pmg;ammmg
of the regional channel (FM4) is not pesformedl. :
¢) . The conventional programme be transititted on AM as at present. \
N In the broadcasting time for AM focal piogramme at the regional stahon the progfamme
of FM4 is transmitted in common.
(2) Aftcr 3 years _ . :
~a) The nalional prograﬁlme of AM, blue, green and réd_, is reprogrammed fm_lhe FM_!,
FM2 and FM 3.
Piogrammes for the FMI F\i2 and F\B are produced and lransmuted in s!ereo
b) Though the regional and local programmes have hithesto been broadcast by time dm-
ston in each AM channel, they are made independent by FM4 and FMS. As the two
systems include more cvltural and musical programmes than educational and news
. programmes, most of thém are broadcast by sterco. _ : L -
¢) The educational programme is executed by FM6. As a resull, the éduca_ti_c’mal pro-
grammes that was transmitled by AM will be shifted inio FM6. :
The educational broadcast is swilched over (o stereophonic in the 'hh yeaf, as el'fec-
tive programmes foz stereophonic.
Programmes for social education and adult education are produced and also by stereod-
phonic. -
Above mentioned plan is shown in Fig. 7-1, Fig. 7-2 and Fig. 7-3.

74 Broadcasting hours

The provided lacilities permit 24-hour broadcasting for each chanﬁel, but the following
houss are esfablished the same as in ¢ase of peninsular Malaysia.

FMI ..., 24 houss
M i, 18 houss
FM3 i I8 hours
FML L. . 10 hours
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FMS .. ... ........ «.... 10 hours
FM6 ... ..., 10 hors
The average daily on-air hour for educational broadcasting is 4 hours as the yearly mean.
As already mentioned, the educational broadcasting is supposed to be independent and
have an op-air hour of 10 houss., e - : ;
how, in Malaysra mo—shlft leachmg is executed in Ihe mommg and in lhe af Iemdon in
cach primary school and lower secondary school. - : :
Consequently, if the educational broadcasting sv:hedu!e is restncted and other channels
will be borrowed for the purposs of educational broadcast. : i
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SECTION 8. PROGRAMME TRANSMISSION PLAN .

81

(¢}

(2)

3)

8-2

Basic way of thinking about the design of programme transmission éyﬂefn

The design of progranime teansmission_system is based on the following basic coricepl.
The national programmie is sent from peninsilar Malaysia, and its fransmission is by sub-
marine c¢able and the ¢communications satelhte (PALAPA Which has becing leased from
lndonesm) :

As the hansrmssnon by submanne ¢able is ana]og and rts Iink length is more than 700 km,
a phase till‘l‘erence will be caused by relay amphﬁe: in both LJR independent transmission
and sumId:ﬁ‘erencc transmission, $0 that stereophonic transm;ssmn is considefed to be
}mpowble L

On the other hand 1 TV channel 72 te]ephone channels and 2 te!eg;aph channels are
actually secured for the satelhte :

One channel for FM sle:eophomc programme corresponds to the capacity of 10 telephone
channels, and a 4-channel FM ' sleseophonic programme needs 410 telephone charmels.
Accordingly, it is thought that the exisiting felephone lmes w:ll su{ﬁce for lhe purpose.
Furthénnore with rfegafd to the PALAPA-B, a demand for 1 H2 lranSponder has been
submilted, and it is desired that thé PALAPA-B's hansmnltmghecemng (ermmal equnp—
menl is prearranged for FM stereophonié. g

As for the national programme, it goes lhl‘ough KOTA KINABALU Studio and KUCHR\G

‘Studio’ that are reglonal programime originaling stations, and $0 the earlh s!altons ol‘ Kinarul

and Semalan are used. :

In the nahonalfreglonai programme hne lhe section using OMf-Air relay forTV programme
{ransmission adOpls Off-Air relay and the other secuons adopt the Telecom tine.

As for the transmission line from a Studio to a transm:ltmg sfation, if the transmission
dlstance is belween 10 km and 50 km, a 2 GHz ST L is proposed. This STL directly con-

necls the RTM studio and the trans:mtlmg sfation. For the others, the Telecom lme will
be renfed.

Compesition of programme transmission tine

Figs. 8-2-1 and 8 2-2 show the composmon of programme transmission line for each section,

and Table 82-1 shows the’ programme {ranéhission Aelwork, including the exisiting TV hnks,

between the studio and each fransmitting station.

83

Design of OfE-Air relay (for the technical standard, tefer to 2-5-2)

The relaying by Off-Air relay is used for transmilting the national/regional programme

from Lawa Mandau to Layang-layang in Sabah where TV is aclually used for Off-Air welay.

Table 8-3-2 shows the list of specifications for the FM relay in BAREO and BELAGA.
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84

Table 84 shows lhe desxgn of S’[‘ L lmes

Design of STL fines (for the technical standasd,; refer to 2-5~2)

PR Ly Gy
PR ‘

Table 8-’2—! Programnie Tranéinission Network bétween thé Studio and
BachTtansm:(tmgStatlon P By
r— i - = -
D;stame bem een P - P:esent qluation of Tv
Station studio and trans- Tran.smisswn Network | tink Studio *» Telecom
. milling point (km) means - w3 | > Transaitting Point
- KOTAKINABALU s Demsie were s e ks
* . (Bt Lawa Mandau) 166 2GH2STL | NRLE, [ Miccomaveline.
2 KUDAT - IR IR T
(B1. Kel2pa) 238 Telecom lme_‘ ) NRLB h‘rfe }j'c'of?‘,e_'f"e
3 SANDAKAN A Py - TAIBE :.I- o P T
(Tvig Hill) 2.5_ . ‘l‘e—lew-;om ilﬁe NR.L& ljne Miciow a\-e h.ne
-4 TAWAU. Car s ; - U
(MI Andrassy) 96: IGHzSTL. : N.R.L.E_- Line hl:;rpwa\e!lne
5 g‘:“iu“[j‘:i"?\'\_‘”_m 590 . |OffAiRelsy | NRLE.} - OffAi Retsy
yang ayene) - UTelecomlinet = |
6 KUCHING 168 2GH25TL. | NRLE. | Lire Microwave line
(G. Serapi) : ‘ i -
7 BANDAR SRI AMAN R L - i
(B1. Femudok) 55 Telecom line ] NRLE Line Microwave line
8 SiByU o R K
(BL. Singaling) 400 T:!ggom_!me N.RLE. l_merl-lmo?a}e:l}ne :
9 MiRI a0 [2¢isie | wrr e e
(B1. Lambir} 2!_.0. ?Gl{z SIL I\RLE _hf:e M_y:_rqa_a&e I'mef )
18 BINIULU o - o N
© (Bi. Nyabau) 6.0 QGHLS_TL _ _N'RT‘T‘B' T?.Mlcronmelme
11 LIMBANG ; . . - PRI
(B. Mas) jo Telecom bine N.R.L.E. | Line Line
12 SARIKEI s Cer crr T
(B1. Kayu Malam) 239 2GHz STL NRLE. = "Microwave line
3. KAMIT . ) e |
(o) .05 Telecomline | NRLE | — Line
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" Tablé 8372 Desigh of OfEAL Refay”

KOTA " . T R NE R
KINABALU-> | FANBUNAN/ | TENOM | MIRI Bi.Pela- | KAPIT | Bt.BATU
TAMBUNAN/ | KENINGAU: |- PENSI- | - BL. may -+ - BI. - BELA.
KENINGAU& | 5 TENOM .. | ANGAN | Pelamau | BAREO |BATU. |GA
Fransrission o " . )
distance (knt) 385 118 59 ?S 67 90 57
Master stati , . _ N L 1
ERP (W) 15 9.3 026 | & o9 | 23 | 03
Master station - P
receiving field 106 75 - 66 68 . 63 B 7 7
strength (anv/m)
Fading (dB) . - 8 -2 -12 ] 19 —13 —18 18
Receiving antenna : o o L : )
gain (68) " 1 T N | B 11 11
Effectivé anfenna i
lengih (dB) o 0 0 0 6 0 0
Feéder Joss {dB) -1 1 1 -1 ~1 1 2y
Distributor doss, ;
¢te. {48) S~ 16 — 16 —16 -16 -16 -16 -16
Minimum teceiver ‘
: s
capacily (dB1) 92 45 48 3 44 48 S0
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Table 833 Specifications of B, PELAMAU Station and Bf. BATU Station

~Jransmitting station Bt. PELAMAU Miri - Barco 'BL.BATU Kapit -» Belsga
Specification e SR T I Libri it -

Class s M N R LT e N Ny R g
Frequendy f(Miiz) 100.7 1065 105571073 1047 9977 | 9823 103 10317 102.1 1001 1039
Chanel  CH 6. 91 8 98 85 6 |83 e 17 13 e 81
Position S S . : R

Fast longitude 114°51'02~ 113°47'53"

Noith latitude 3°56°48" - 2’1505~
Altitude (m) 1322 2088
Transmittér output (W) 10¢ 100 N
Receiving antenna 5Yx2 5Yx2 s
Transmitting antenna . :

Composition” 2 dipoles, 2 stages, 2 Face 2 dipoles, 2stages, } Face . :

Open angle ~ Face A: 110°, Face B: 210° Face A: 40°, Face B: 110°- -

Power distribution satio | Face A:FaceB=1:1 _ _Face A:FaceB=1] id4

Gain (4B) 57 7.2 =
ERP (W) 370 520
AVR (KVA) ] 10 -
ENG (KVA) 15 15 a

Table 84 Design of STI. Lines
gﬂg_‘f‘gﬁ‘ TAWAU -Me | KUCHING | MRS BINTULU | SARIKE[ - B1
Lawa Manday | Andrassy +G. Serapi | - Bt Lambir | » Be. Nyabau | Kayu Malam

Tesnsaission 16.6 km 9.6 km 16.8 km 21 km 6 km 23 %m
distance
Teansmittes 27d8m 20 dBm 27d8Bm 27dBm | 204Bm 27 dBm
oulput ©.5%) (0.1W) (0.5W) ©5%) ©.1w) {0.5W)
Tranymitting ; F 5 '
anteana gain 2@8smd) 12908me) |22908mg) | 2901 Smo) [ 29(.8mg) | 29(1.3mg)
Feespace gain | —122dB ~118dB 12348 —125dB ~114¢B —~126 4B
;‘;f“’“g"“““"’ 208m) [290800) 290300 |2908m0) | 29(15ms) 29 (1.8mo)
Feaderloss -8 d8 1-8 4B |-8 a8 |_s a8 |_-s5 a& |- 3 d¢B
3‘:"‘“"" % | 6sdB [—esds |- 6s B |[-65d8 |-6548 [_ 654
Fading margin -3 dB —2 dB -3 dB -4 4B -1 4B —~ 35 dB
Minimum receiver | o n | -57¢8 —35dBmn | -59dBm  [-S2dBm | —61 dBm
inpul power
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SECTION 9. STAFF PLANNING

9-1. Introducﬁbn

in lhe form shows in Tab!e 9-§-1. For studying the staff planning, il is necessary to assume an

operaling forn, _’Ihe assumption in Table 9-1-2 was ade as ai operation system for this project.

Table 9-9-1. Present Operation System

e _ - Production .. | - Opésation - | Tranumission
AM broadeasting RIM RIM RTM
Owrseas 1 RIM CRIM | T RIM

. Educational AM broadiasting LC _:RTM . RIM -
TV broadcasting . - RTM ~ RTIM Telécom®
Educationial TV brcradcaslmg . psp RTM “Telecon®

'({\ole) lawa Mandau and La)ang L&}mgate opeiatéd by RTM.

Table 9-12. EM BrOadcasling Operation Syslem After Completion of This Project

Studio _ _ Transmission
Production Operahc-n in mainténance
FM aational broadeasting (FM-1) . RTM RIM 7| TELECOM
" (FM2) “RIM RTM " TELECOM
. ” . (FM3) “RTM RTM TELECOM
FM regional broadeasting (FM4) RTM RIM TELECOM
FM local broadeasting  (FM-S) . RIM RIM TELECOM
FM educationzl broadcasting {(FM-6) PSP RTM TELECOM

(Note): Lawa Mandau and Layang-Layang are operated by REM.

9-2. Personnel plan for the transmitting stations

At present, 10-20 technicians are assigned to each of the TELECOM’s transmitling stations.
But this does not mean that the above-mentioned number of technicians are :egu!ar!y working
at those transmitting stations; they are working on shifts.

‘In installing the FM transmitters; if the following points were takén inlo consideration,
it would not be necessary to increase the number of stalf meinbers when the FM transmitters
are installed in the existing TV tansmitting stations. However, an incréase of one stalf member
on one shift per station is proposed for fwo reasons; the FM transmiller is a little different from
v tiansmiller in that the former is in stereo and on-the-jod training will bé necessary for the
slaff in charge.
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Points Considered in the Estimation of the Required Number - .- .+ v navs oy 5oe
of Staff Members for a2 FM Transmitling Station

)
(2
(3)
@

EM transmitters are similar to TV transmitters and the FM transmifters is sm‘lplél‘ than’f\«'
New FM transmitters will became more stabilized. -

FM transmittecs are mstalled in the same place as TV

In Japan, FM transmilling stations are unatteadedly operaled

Nevertheless, it will stightly differ in respect of sle;eophomc broadcaslmg from the present

TV facilities. In this respect, 4 téchnicians fof 4 shifts’ per slation (3 shnfts + | person for holi-
day) ard 2 indirect personnels will be added. In an unatiended station and a new station, 6 pes-
sons will permanenlly be sta!ioned al the nearesl Telecom Substation as mamtenance staff. Con-
sequently, with regard to Telecom the number of persons will be referred to tab!e 9 2.

Table 92 Plan for Persor‘mel Increase Following the Consiruction of FM Tran‘éiii'iilmg Stations

e — Sabah Ssrawak | Tofal |
(1) Existing attended TV transmitting § sites TELECOM . L
stations 2 sites-RTM (6 sites) (]3 sites)
Technicians 28 24 $2
Indirect personnel ) C R 38 Y RN 26
(2) Existing unaliended mmom\e relay . .
© slations - (2site) v s:te)é
Te\hrm!ans - 8 8
Indirect personnel : = 4 .4
(3) Newlybuilt transmitting stations (3 sites) {4 sites) (7 sites)
Technicians ' 12 16 28
Inditect peesonnzl 6 8 o Bt
 Total 60 . 72 132

9-3. Staff for regional studios

For the consideration of the number of operating pessons, the same way of thinking as that

for peninsular Mafaysia is adopted as follows:

)

(2)

A manual operation system is totally applled without adoplmg any auviomatic opérahon
system. - : : ‘ S : - - :

All educationa} bfoadcasting programimes are broadcasled by package As for regional and
local broadcasting, 70 %of the programmes are broadeasted by Package and the rémaining
30 %are broadcasied direcl from Programme Continuity Room' with' live  programmes.

As the job in the Programme Conlinuity Room consists mainly of the Coitinuity and =~

quality check of broadeasling programmes, a minimum of 1 producér and: 1 technician
should be fixed during the On-Air lime, and 1 announcer wilt be provided at need.. - -

9-3-1. Operaling staffs

The regional station has 3 Programme Continuity Rooms for tegional broadeasting (FM4),
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tocal broadcasting (FM$) and educational broadceasting (FM6), Supposing that broadcasting of 10
hours is carried out every day, 2-shifl is adopted for the operating staff, Its resull is as follows:
(1) Staf( for reglonal programme continuity room
. Péoducer; - 2 shifts x § = 2 persons
* . Technician : 2shifts x 1 = 2 persons
(2) Staff for local programme continuily room
. Producer: -~ 2shifts x 1 =2 persons
Technician: 2 shifts x 1 = 2 persons
(3) Stalf for educational programme continuily room
Produces : . 2shifts x | =2 persons
Technician: 2shiftsx § =2 pPEFsons ‘
Total Producer.........- ..... 6 persons
. Technician ......... 6 perséns
“The .above (6 persons + 6 persons) is the number of a-:tual morkmg persons mlhout consujenng
hohdays : .
-Announcers do not need (o continuously work in the Programme Continuily Room, bul are
xequ:red upon occasion only for a ceslzin penod of time. The hol;days and announcegs will
be described together aflterwards.
9-3-2. Stafl for programme produclion sludio
70 Zof bioadeasting programmes will be produced at regional stations and lﬁé'pbésesive
~ hour of a production studio for a programme produclion is needed 3.5 timés of a progiamme
broadcasting hour, therefore, the total hour fos programme production at regional studio is
estimated 50 houss as follows: '
reglonal programmes (10 hours) + local prog;ammes (10 hours) x 0.7 x 3.5 = 50 hours
Accordmgly, the ‘staff foi | progfammes will be fixed in 5 studios. The programme producer has
such work as programme planning, study on malerials, collection of materials, efc. in addition
to the studio \\'Dtkj Th-erefore, in the sfaff planning, il is supposed thal three times as much time
 as the actual working time in the studio is required.
(1) “Technicial _
chief : 2 shifts x | person x § roonis = 10 persons
Assistant : - 2 shifts x | person x § rooms = 10 persons
(2) Producer
Supposing thal the On-Air time of a programme is 30 minvtes, the time a producer stays
. {n the studio §s 30 minutes X 3.5 = | hour and 45 minvtes.
Bf the actual daily working lime of a person is supposed to be 7 hours, $ hours and 15
minutes, excluding the time spent for the daily production of a2 programmie, are assigned
as the working time out of the studio.
1t follows that the producer takes charge of a programme a day Jf 70% of daily broadcast-
ing houss comprises 30 minule programmes, 28 progrzmmes can be produced every day.
As a resull, a tofal of 28 producers is required. The pumber does not take holidays and
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annousicers into account, as in the case of lhe stal‘l‘ for Programnie Continuﬂy Room
9.33; Announcer ' ' ' ' .

The announcer does not need fo continuousty work in the Programme Continuity Rodins
or production studios, but is fixed in the relative studio only for thé period of tinie that needs
the announcer. Therefore, the number of announcers conespondmg to half the number of
studios will be on duly by 2 shifis. SR R

Accordingly, the necessary number of persons is (Prég:amme Conlmuuy Ro-om (3) + pro-
duction studio (5)) x 12 x 2 shifts = 8 persons. o

Table 9.34. Personnel-incecase Plan for Reglona! BrOadcastmg Stahons
after Completion of this ijecl

Aclual work Additional pe;sonnel réquirdd Total "
_ force if holiday is taken into account
(1) Producess 34 S 3p - 1 3
€2) Technicians 26 26§17 30
1) Anncuncers 8 : : 8 - DI
- Total = 68 a I S {1 BT R .

9.4, Staff for local sludio ‘

The local studio, unlike the regional station, only executes the braodcasting and production
of local programmes. The calculation of numbes of persons has been made in the same way of
thinking as in the case of regional studio referred as table 9-4.

Table 9-4 Per‘sohnei Plah for LocalBroadcastmg Stati'on_s af (_Bl: Cﬁniﬁleli’oh of Tlﬁs i’tg}eﬂ_

Actual woik Addnmnal persormel if holiday '
fotce < istakeninto account - - Total -
(1) Produces 16 16 18
(2) Technicians 10 10/7 -
{3) Announcers 3 _ _ 3f1 o 4.
Tota} 29 e .5 - 3

Furthermore, at the newly-build local stations; the l'ollomng petsonnel would. ben:ome
necessary foz the management of the stations. . ‘ X o

The following lypes of fields are requiréd as adminisirative s!aff for new FM broadcaslmg
station. ©o o
(1) Siation Manager: ' : .o 1 pérson

(2) Technical departenent chief: - s 1 pefson
(3) Broadcasting department chief: w0 1 person
(4) General affaiss department chief: 1 person
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(5) Secretary: -

_ (6) General affairs deparinent staff:

'9:5. ‘Oifier supporiing staff

T $persons
10 persons

Addmon to the Staf fs menttoned abave, sonig supponmg pessonnels for dlrect jobs of the

progiamme production and (ransmitting, i.c., personnei for Administsation, Training and Moni-
tor, arc néeded. The 50 % of tolal number of the personne} as mentioned chapter 9-2 (o 94 in
this SECTION will be taken into account and it is calculated as 75 %, 20% and 5 % of Ihp 50%
- of total number who are asssgned for the direct jobs, as same thinking as in case of Peninsular

Malaysla
Table 9-5. Personnel Plan for Supporting Staffs

7 Regional Stations _Existing Da_-cal Stations New inga_lStat_i_on,s
(1) Administaation 156 persons x50% x| 170 persons x S0% x. 318 persons x 0% x

_ 5% = 59 5% =68 15%= 119
(2) Training 156 pe;fsons x S0% x| 170 pessons x S0% x 318 persons x 50% x
T - MWE=16 CWE=17 20% = 32 )
{3) Menitor 156 persons x $9% x 170 persons x S0% x 318 persons x SO% x

%=4 St =4 5%=-8
Total  323persons

9-6. Total number of personneks including supporting staffs .

The increasing of personnels after completion of this project is 1145 persons and Table 9-6
shows the Personnel-increase Plan by cach deparinient.
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Table 9-6. Summary of Personnel-Inerease Plans by Department -

1

Regional Stations Existing Local New Locat | .
(Kofa Kinabaly; Stations y, Stations | Sub Tofat
Kuching) (Note 1) R (100 ) SEE INTEEE
(1) Teansmitting station . TELECOM (20 stations) 120 pefsons - - | 132
. personnel . - RTM {2 s_tatio_ns) _ 12 pessons. .| persons
(2) Broadcasting studio :
personinel N .
a) Pioducirs 39 persons x 1Bx $=90 18x6=108
; " -2stalions = 78 ' e
b} Announcers 9x2=18 x5 =20 - Ex6=24 ‘614
¢) Technicians 30x2=60 12x5=60 12x6=72 pessons
d) Administrative o o ' 19x6=114
______ pesomndl L LT
(Sub total) {156 pessons) (170 persons) (318 péssons) ;
(3) Administration 136 peasdns x 75% | 170 x 30% x 75% 318 x50 x 15% ‘
' ' =59 persons =64 =119
(4) Tiaining 156 x $0% x 20% 170 x $0% x 20% 318 x 50% x 20% 323
=16 =17 ‘ =32. persons
(5) Monitor 156 x $0% x 5% 170x30%x5% | 318 x50Z x $% o
S IS N i BUURNIPR N2 I NN IS
TOTAL :

1,099 persons

Note 1. Bandar Sri Aman, Kapit, Sibu, .\Iifi; Limt-'ang‘.

Note 2.

Kudal, Sandakan, Tawau, Xeningay, Bintulu, Sasikei.
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SECTION 10, CONSTRUCTION SCHEDULE:

10-1. Enfoﬁtémém schedule for the project .
Both from ﬁnahcml and physical points of v;cw, it would net be a p:acllcal idea to con-
steuct atl the statlbns at a'time. Hénce, a plan is proposed lo consfruct the 24 sfations under Plan j
A in two phases.. In Phasc 1, the p!an calls for construction of 15 stations on the same sites
whete elther TV iransnnltmg stations or TELECOM microwave relay stallons stand. For those
1 S slallons thete is no need !0 conslruct the roads, which al:eady exlst In Phase 2, nine stahons :

ed, lhe temammg Iwo bemg RANAU (Layang—l..ayang) and SARATOK (Bt. Kayu Maiam)
Therefore, as for the seven stations to be newly bmlt it will be necessary to start with the puir-
chasmg of the access roads and the grounds and then the conslmchon of the roads and the level- -
ing of the grounds ' :

As tegards the construction periods, a total of se\en years have been considered; 3 yéars
for the Phase 1 and 4 years for (hc Phase 2, the latter bemg longer to give time to lake care of
;he problem of the land on which the stations are to be built. This construction schedule is
shown in Table iO-l One of the reason it is sel the cénslmchon period at seven years was that
cormdexahon had been given to the tine required in gmng training to the staff to be in charge
of lhe operahon of the FM stations, as well as the tiné to get the program transmission lifies.

Before starting the construction of the slations, the precedmg one year witl have to be de— A
voled 16 more defailed surveys and sludies regarding each stahon by capable consultants and,
neédless to say, to the prepatahon of detailed blueprinis and’ tender documents. Such work -
is ext;emely impostant in ensuring efficient progress of the ealire project.

7 10-2 Consul(anl

The consu!tants will participale in the project from the lsi to the an stages of the project
and will assist TELE_CO\! and RTM in the construction work.

The consultants’ duties in each sfage will be as follows:
Ist stage: ‘The consultants will canduct detailed on-site surveys and, according to the results
of such surveys, will prepare tender-specifications.
After the tender is over, they will evaluate the tender documents submitted and will
, assist TELECOM AND RTM in their negoliations on and signing of conteacts.
~2nd stage: The consuttants will examine the defailed blueprints submitted by the contractors.
‘3id staga: Jofnily; with TELECOM and RTM, the consuliants will conduct inspections of ship-
© ments from the contractoss’ factories.
r4lh' stage: They wlll admlmste; the progress of conslruchon work, adjust the progress with
7 1hat of lhe ccnstmcuon wark in other seciors (e.g. consiruction of station buildings,
" service enttance. wmng, et-::) and conduct inspections in the final stage of deh\ety
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SECTION 11. CONSTRUCTION COST

)
2
3

@

The consfruction cost for this project is approximately M$ 143,638,000.
This cost has been calculated under the foltowing conditions:

The pn-:es used for this calculation are as of October, 1982, and those for equipment and
‘eonsiruction materials are CIE MALAYSIAN PORT BY SEA.

Al the start time of this project, the value estimated in this report will be readjusted by
economic fluctuation factoss such as the rate of price increase, etc.

‘The intemal transportation cost in Malaysia (including warehouse charges) and the consinc-
tion cost for access toads are iot included in the estimate.

Exchange rate: 1M$ = ¥100

The approximate total cénsimc!ion cost is as shown in Table 11-1.

Table 11-1 Estimated Consfruction Cosi

CiF BY SEA, M$1000. (IMS = ¥100)

Cost of imported Installztion Consltruction cost i
facilities Cost by Malaysian Sub-total
Transmitting facilitics 23,533, 3,336. 26,869.
Progremme Transmission 8,591. 897. 9,488.
facilitios . :
Antenna & Feeder | 2,609. 20038. ' 4,647,
Control & Supenisary 12,696. 974, 13,670,
facilities
Engine-Generator Unit 3.347. 4 .670. 8,017.
Studio Facilities : 14,645, 3636, : 18,281.
a) Regional Studio (5,738 (1023) (6.161)
~ b) Local Studio (8507) T(2613) (11,520)
Teansmilter’s Building ) 33,744, 33,741,
Steel Tower 1,894, 3,189, 5,083,
Consultancy Pea 4,200, 4,200,
Spare Paits . 6,542 6,542,
Contingency 13,100. ‘ 13,100.
Tolal 143,638,
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SECTION 12. OPERATION COST

[

12-1. Operation cost for transmitting stations

The operation cost for Aransmilling stations will be calcutated by the OPM (Olher Départ-,

menis Mamlenance) system in whlch RTM enlrusts the service to Te!ecom in the samie way as
m pemnsuiat Maiaysm, and (he l‘ollowmg condltlons are eslabllshed

(I) As descnbed m SECT l()\l 9 lh;s projecl w:ll brmg about an mcrement of 4 peraons per

e}

3)

station and its rate of increase is about 20 %. llowever, as the FM broadcasting hours be-

comnie ‘24 hours in the case of the national programme, untike the ex1slmg TV, the personnet

expéensés are expected 16 be about 30 % of TV.

For maintenance expenses, each TV stali()n comprises 2 channels or 8 transmitters in tolal

_ for video, audio and each standby system. On the other hand, in the case of FM, a total

of 7 lrammllters mcludmg lhe commeon siandby unit, is used. Consequenlly. the main-

tenance cost of FM lran:mllter facilities are almost the same as that of TV transmitler
facilities.:

As for fuel and mls-.ellaneous expenses, there are kept 20 % pmpomonal to the personnel

expenses and 100 % proportional to the cost of facilities I'or TV, and so those for FM will
be reduced (o half.

By considering an av erage yearly economic growlh fate of 7.6 % , on lhe operatlon cosl for penin-

sular Malaysia calculated under these conditions, the following fig gures per station can be obtamed
as the ODM budget of FM stauons

Personnel expeses : T MS 35,000.
Maintenance cost M$ 80,000.
Fuel and miscellaneous expenses  M$ 25,000.

Total IR v M$140,009.fyear/station

The expenses for all FM transmmer station are as follows:-

()

(b)

Pessonnel expenses:’ 132 persons should be assigned for new FM transmitles stalions to
be established, as mentloned in SI:CT ION 9 in this Repost. The number of _\\'orking site
for them are 22, therefore, o
M$ 35,000.fsite x 22 sites = M$ 770,000.

Maintenance cost
bl. Maintenance cost

MS$ 80,000. Istahon x 24 slations = MS l 920 000
tr2 Fuel and mis¢etlancous expenses

“M$ 25,000.fstation X 24 stations = M$ 600,000.

Total expenses I'or the Maintenance of all FM transmilter slations can b., obtained as fol-
lows: :

b—! + b~2 MS 2,520,000.Iyear
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12-2. Line renfal expenses

hine.

n

For calculating the line rental expenses, the following conditions are established for each

All lines pe}mil stereophonic'Ir:ins‘missién in the band of 15 kilz.

(2) The unit price for tine rental is three times Ihal in monophomc tranismission at 10 kllz and

3)

&)

)

ten times that in tetephone line at 3 kHe, for both chargmg by dislarice and chargmg by
terminal. This is because the f:equency band is enlarged 1.5 times and the LIR 2 signal is
fransmitled.
The connection with peninsular Malaysia is made by lhe PALAPA, and the expenses pes 15
kHz stercophonic line is as follows:
- KL - Kofakinabalu: M$ 2,820,000{year

Though theie is no integration of satellite réntal expenses between KL and Kuching, the
satellite line between KL and Kola K;nabalu will be feceived in Sematan mthout establish-
ing any specific féntal expenses.
MS$ 2,820,000.- of reala! expenses is included with terminal rental expenses. One terminal
expense is M$ 7,000.-.
Therefore,
(a) Rental expense peraline

M$ 2,820,000. — MS$ 7.000. = M$ 2,813,000.

M$2,813,000. x 4lines = MS$ 11,252,000.
(d) Terminal expenses

MS$ 7,000. x 4lines x 2 ground stations = MS$S 56,000.0
Tolal line rental expenses can be obtained as follows:

M$ 11,252,000. + M$ 56,000. = MS$ 11,308,000.

The yearly renlal expenses for a 3 kHz telephone line in the States of Sabah and Sarawak
arc M$ 70,0000 with 3 terminal, therefore; the rental expenses for a 15 k¥Hz steseophonic

_line with a terminal are MS 700,000 fyears.

Therefore,
(a) ‘For National Programmes
M$ 700,000. x 3 lines = M$ 2,100,000.
{b) For Regional Programmes
MS$ 200,000, x 12 x 2lines = MS 700,000,
{c) For Educational Programmes
MS$ 200,000. x | line = MS$ 700,000.
Tolal rental line expenses in the States of Sabah and Sarawak can be obtained as follows:
(2) + (b) + (c) = MS 3,500,000./yeas.

The rental expenses for a 15 kHz steseophonic Local line and a terminal are M$ 600. and
MS$ 7,000 /y¢ar.
The 8 stations without using STL shouvld prepared the programme hancnnssxon lines for FM
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()

7

transmitter station ftom studio.
Therefore,

M$ 7,600. x 1line x 8stations = M$ 60,800./year
The calculation of rental line expenses as nientioned above are based on route diagram of
the programme transmission line as shown Rig. 12-2-1.
Besides, the 3 lines of 10 kHz band wilf not be used altes the completion of FM nelworks

if existing broadcasting stations will broadcast as same programme as FM.
Therefore, M$ 700,000.- will be able to be cancelled.

10 kHz
3lines x MS$ 700,000, X (lSkHz . 2Imes) MS ’IOOOOOIyear

Under these above mentioned cOfldilions, the yeasly rental expenses are calculated as follows:

Table 12-2. Rental Expenses for the FM Transmission Lines per Year

‘Section o Lines Cost (M$1000.) -

l( Llo East Malaysia S 4 11,308.
Microwave lines in Fast \lala) sia .
a} ' For National ngranmm 3 Vf_,ICO.
b) Fos Repionat Proglam_mes 2 700.
¢} For Educationat Programme 1 . T700.
City Lines fos Local Programmes 8 608
3tines for Programmes - 3 ~700.

TOTAL ) - H4,1688

12-3. Cost of programme production

The yearly expenses for progr.a:’nme production are calcutated based on the following condi-

tions:

m

@
)

The pioduction cost for the nalional and educational programmes af¢ nol necessary beécause
of no production at the Studio in Sabah and Sarawzk.

Therefore, here, the production cost for the regionai and local pfogrammes is estimaled.

The production cost for radio programmes in the budgel of RTM for 1981 is M$4,884,000
and the radio broadcasting hours per day of 2l the RTM network, excludmg the educalional
broadcasting, ate 138 houss and-25 minutes.
Consequently, the yeany budget per -hour programme will be aboul MS35 000
According to SECTION 9, the bréadceasting hours are:
(1) 2 regional progranimes x 20 hours = 40 hours
(2) 13 local programmies x 10 hours = 130 hours

Totat : 170 hours
Thesefore, the increment caused by this project will be M3$35,000 x 170 hours = AM$6,000,
000.fyear.
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124, Personncl expenses

The yearly personnel éxpeﬁ«ies c‘a'ng be éak'::t-l-!a‘ted on the basis of the number of persons in
SECTION 9 and the budget of RTM for 1980. Table 12-4-1 shows the pessonnel expenses.

Table 12-4. Personnel Expenses for Pessons Increased in this Project
- . (Unit: M$S 1000.)

i e R e

Transmitter Stations . Telecoms & RTM 7 132 770.
Admimistation + ~ « | w00 | ews . | 25 | 338 840.
Programming ﬁ 12.965. . 1496 87 1356 3,100
Engining - 8500, | 1214 70 192 1,340,
Teaining 1200, | 164 74 65 480.
Moniloring . 250. 58 43 16 70.
~ TOTAL - - 1,099 6.600.

Note: This is an additional increment of 120 persons for TELECOMS and 12 pelson§ for RTM.

12-5. Maintenance cost for studio facilities and others.

The estimalion of maintenance costs for Studios concemed is very difficult because they
fave much unknown facloss, bul, it is énough to prepare approximately 5 % of total cost of
equipment, (for yearly with average of the period lo be kept equipiment life).

The M$14,645,000. is estimaled for the purchasing cost of siudio equipment in the SECTION 11
hereinbefore. Therefoie,

MS$ 14,645,000, x 0.05 = M$ 732,250.
And maintenance ¢ost for STL and Control & Supenvisory equipment are estimated 10 % and 5%
of their purchasing cost. Thalis )

(a3} STL equipment _

M$ 8,591,000. x 0.1 = MS$ 859,100.fyear
(b) Control & supervisory equipnient
MS$ 12,696,000. x 0.05 = MS 634,800./year
Therefore, MS$ 232,250. + MS 859,100, + MS$ 634,800, = M$ 2,226,150.fyear.

12-6. The yearly. maintenance and operation cosis

Table 12:6 shows the yealy mainteaance and opesation costs to be compiled under these
above mentioned calcutation,
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Table 12-6. Yearly Maintenance and Operation Cosls

Cost

Jtéms _
Personnel Expeases M$ 6,600,000,

" (a) Transinitler sialion (770,000.) -
{b) Studio (5,330,000
Programime Production M$ 6,000,000.
R e il W

Maintenance Cost MS 4,746,150.

(a) Transmilter station (2,520 .600.)

(b) Studio and Othees (2,216,150)
© TOTAL M$31,515,150.
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~ SECTION 13. BASIC STUDY FOR THE PLAN B |

" 131 Stte planning

'ihe follomng has been iaken into account in sludymg the Slte Planmng such as selection

of t:ansmyllmg points and tranammmg condmons so that Plan B can cover all thc Stafes of
5 Sabah and Sarawak. :

: (l} ’I‘ransm:mng stations are effech\ely dlslnbu!cd by (akmg it into account Ihat theé existing

TV teansmilting s!atwns ate uhl:zed as much as lechmcally posnble to raise the économical
effi c:ency.

(2) Radio wave spnll over to areas olher than the specnﬁéd IS suppressed to the utmost in ordes
: to sécure many frequenc;e:s assrgnable to each transmaltmg slation.

(3} "I‘ransmnttmg points are selected on the mountainé in the ne;ghbor‘hood of tov.ns as far as
poss:b!é to racuhtate the construction.

: (4) ‘As theré are maﬁy towns along mers Ihe radiational duectlon lS set a!ong the rwérs

Table 13 1 shows lhc tesu]ts of the study on the Site Piannmg based on the above.
As a result, a tolal of 46 stalions was selected as the necessary lransmnltmg pomis i3

slahons to be established togethes in the existing broadcashng s!ations 2 slalmns to be estab-
lished Ioge!her in the microwave rela)' sfations and 31 new statlons.

- The coverage after the melementahon of Plan B will become appmxmla!ely 10(’%

: Tablé l3-i l.ist'df Transmilting Stations fof Plan B

Conditions Pdsiti?ﬁ " dl Teans. Antenna (2-dipoles) .
- : (East Tongi- JAltituda] - , Powesdis] ... | Erp
District _ > North miller Face x . OWES Gain
Stations” hnaagy | € | Power {'stage | Pirecion iibution | (48)
Kota Kinabalu - 1e°12361 . ' 5 |35°.90° s - ;
: w|ax2 a4 | 47 | esxw
Pt | (B LawaManda) | e%orax] P10 | SRV [4x2]5, 5 00 ;
“jBaral . fRanau 116°34%40'] Pl 2x2{80%140° | 115 5.7 | 370w
| Ny tayste coyaz 2158 | 100W | 2x2{80%,
Kudat nesota] o 3xsf10,100 1, o
1 B Ketaps) Cetssaa] 1BV o[ 1900 2800 | H44T | 911 E
‘| Kudat T : N B} X
[ mewmsmgpaae [ MEOIEN 0 liow [2x2|d0% 10> |14 718 | 60w
- |swdakon. 118°02°10" 3xgf30%,120° | b o e
| Crvig bty “snagisor] 350 | ™Y |k ]210°, 3000 | 1444 ) 2|8
-7 |8 Linkabau | s 960 sow [2x2|10°140° |40 28 | 300w
Sandakan }— ' ' . o
“ 11771535 r Lo h 500, 040° |, .
M?s_asau §249'30 824 | 5W 4x2 230°, 320° IHHH 28 | 10w
. 11337 . : 0°,90° . '
BI. Tangkunan Ml ] as0 Jsw |32 s 1:3:1 a0 | 13w
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Condilicns Eg:i?;)n : it d ;Tréﬁs-i ' © T Abléana (2-dlp'0!€S)
L. st longi- [Altitude ] mitter i
District {ude North | (m) | Power [F2cex Direction ff‘i);.lflli:l;s- Gata ERP
Stations latitude) | Stage Ratio - |98} ]|
. AFqargardg v T 0> > L L G
5.Sinoa *1 s 1470 L1ow | 3x2 [82180" 1ypy = | g |asw
O paagres . o vy ? .7 N
S. Melikop *1 "%:;‘;H 1205 10w |3x2 |54% lena | 20| sow
LYy ] 5 B T 1 B —
‘Mount Haiton “:;:;,ﬁ., 562 1SOW | 2x2]|%0°,%0" 14 “1.8-| 300w
Tawzu 117°58°32 .. N ITEOATT-0d S R n
. - Olt.mdlaﬁy} 40,205%.. 669 S00W Ix2 ,2800 - 1:1:4 s 6.9 24%KW
awau —
©Tnar 2 . . At 30 U e .
(lal:a;ﬂl:;: ; “2923,';:,, 944 | S00W 3 x2 ggo’o”o_ 411 | 69 | 24xW
TamburanfKeningau | 116°34°40'7 . S alon® 2 by o ez
(Lsyang Laysng) o3y 2978 LW | 2x3[90°,200° | i:4 9.7 | 9.3xw
. » 23004 7 (- I \r d R
?g?(';:ﬁlpu?agu;) I caaaad 318 | soow §3x2 30210 4.1 $3 | 17w
Pensiangan 116°20r42" : P 6 2aid | 4 :
(C. Antaln) a0 26 1662 100w | 2x2 wq ,190° | 421 §.§ gsow:
Peda Tenom 116°01°50°1 1300, 0%}, . P
lamzn (G. Paling Paling) 506726 ON3 | 10OW 13x2| 4340 f 4:4:1 4.1 | 260W
o [l 24} -1 .- ]
Nabawan ug"?);:?” 99s 1 100W: | 3x2 ?62)?’0 : i:1:1 4.0 | 250%
. 4 ITr< X . .
S. Saburan *1 "3,:;.:3,, 109 | sw 2x2|60°, 180" | 14 7.8 | 30w .
_ L B — |- —
S. Slakutan 1 ”:._.:}:,gg,, 801 | 10w |4x2 ggé,‘igoo 1:4:1:1 64 | 44w
% 1P 00 : > se? k . :
T é‘-"gfpﬂ % | oo [nw [axa| 13210 1 1aad | oas f2mw
Bandar Sti Aman HP2908y ... o 4| 80°%,260° | . e ;
Second | (B Temudal) leirond B2 |1 [3x2] 50 1:1:1 43 2.?kw_
Divigion | saratok 111°25°34" o | b1 7 :
(Bt Kayw Motam) 15625 272 sqow 1x2] 230 | 19.6 5.7kW
Thitd Sibu 112°12'39 , F30°,120° | ... . '
Division | (Bt. Singalang) ranq 28 ]k“_ 4x4 210°, 300° k12 '?'8 3.8kW
Miri LYy Ce D5 onnl o
(I;['fhmbil) “:°(:§$' 298 | 1xw | 3x4 ;;gb,mo 4:4:1 78 | 6.0kw
Bintulu 113°04°471 V1 50%,40° | L, ,
Founty | (BL. Nyabau) 2] 239 | W _:fxiv 230° HH 50 l6k\\.
Division 255401 %
E‘B’::’o) s 13ss [ 1oow | 1x2] 180° i 8.1 | 6sow
-] . T i .
B1. Pelamau I esbiad 1322 | 100w | 2x2| 110°, 210° | 11 57 | arow
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22 — (will be established in the same site of miccowave relay station)
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Conditions | Position Teasis- Antenna (2dipoles)
Distriet | o S gﬁilllg';ﬁi‘ A'la::ide mittes |pace x B oo | Power dis- Gain'| ERP
coo | Stations TS} atitude Power | 51gqe | Direction | lribution | p)
B1. Marigong i’;:gf:ﬁ:'ulso* sw o Yaxa |70, 1465 | ia $8 | 1ow
| 'ét.r'rehu "‘;:;:32 940 |sw | 3x2 ;g;%"‘? i:1:1 4‘.§ 13W
g’::}:ﬂ I:3L:Litlr;g “;:gf,g:, 570 de 3x2. ;g;:.”oﬁ i::$:4 53 170w
l;'sa_.‘senrk;ﬁ:" ‘_igi‘f;;‘;ﬁ:: 790 sow | 3x2 ;;g:me 1:4:4: 53 170w
2,';:3;,‘(;““3 ”;:;g::;: 1226 sm'f' 3Ix2 gg;:.”ob I:1:0 40 | 130w
o | a2 |soov | 42 5N [t | 6o | 2o
g&:m | Bf.ﬁé@ “}iﬁg a3 | 1ow ."2;2' 60°, 150° 123 s8] 3sw
B1. Pagon “5::,9'23' 1821 | sow 3x‘2. 339 '59- N ‘4.0 1 130W
i ?;?k;layuhl dm) _1_' 232 292 | 1w | 3x4 236100" 1:0:1 7.0 | 5.0kW
Division | ¢ Mata “;,ﬁ‘;g s |soow }3x2 ;g;g; REEE] 53 7KW
f;fl’;;l-) .“gigj‘;gjj Is4 W | 4x2 ‘l’;;}?i?;m, 1:4:4:0 |44 | 2800
g::f;a) ";::2:2: 25 100w | 2x2 907, 220° | 1:4 66 | soow
Song *2 ";:g;,gf 149 | 500w | 3x2 g‘.;,()!do’ 1:4:4 53 | 1w
| sevein Bt. Batu ";:‘:;3'; 2088 100W | 2x2 }40°,110° |14 7.2 | s2ow
Division §. Semobong 1 ',';:‘;?:2;: 810 [10w |2x2]60%220° | 4ny 28 | sow
Bt. Talang i'f;:g;::g: 837 |sow | 2x2]70% 140" | 1:1 s.s. 190W
.Bi Wong ";:‘:;40‘; 318 f1oow | 2x2]50°,120° | 123 5.8 | 3sow
Bt. Majau \iliig,f:fg:: o18 | 100w | 2x2]100°,220° | 11 s3 | 3s0w
N’ote; *1 — uppes stream .




13-2 Frequency assignment _

As a result of the frequency assignment undef the saieé ¢onditions described In SECTION
3, the nuraber of frequencies assignable to each station has been 3 in the major cilies, and 2 in
the other local areas, Table 13-2-1 s_»hows the frequency assigninent.

13-3 Transmitting facilities and antenna _
The study on the (ransmitling facifities was made under ih same condlt;ons déscnbed m'
SECTION §. -

Table 13-3 shows the composition of transmifting eqmpmen! for sfations other than those
listed in Plan A (SECTION 5), and Fig. 13-3 shows the sysiem diagram.

13-4 Programme transmission line
For the programme signai fo be supplied, the 22 stations from within these the 46 stations,:
i.c., other than 24 stations, which have been studied for the Plan A in the SECTION 3, will re-
ceive the programmie signal from the higher rank transmitter station (iiother station) by means
of OIf-Air relay as well as direct receiving of the communication Satellite. :
- Fig. 13-5 shows the programme relaying system for them.

Table 13-2-1 Frequency Assignment for Plan B

Frequency (CH) ‘ : :

Station n 12 i

- KOTA KINABALU . :
(Bt. Lawa Mandau) 83.1 MH2 : 8$3.9 MHz 899 MH:z
RANAU '
(Layang-Layang) 1045
KUDAT : : :
(Bt. Kelaga) 94.1 949 59.5
New Banggi Peak 951 989"
SANDAKAN ) ' .
(Trig Hill) 9t.1 92.1 102.1
S. Linkabau * 959 N 96.7
Masasau 929 843
Bi. Tangkunan : 95.F - 96.1
S.Sinoa * 106.3 $9.7
S Melikop * _ 957 - S 911
Mt. Halton 87.9 887
TAWAU
041, Andrassy) 939 T ] $9.1
LAHNAD DATU . - : '
(Mt. Silam) 905 9T 925

Note: * - Uppes Steeam
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Frequency (CII) :

3

: , 1l 12
1 Station T

TAMBUNAN/KERNINGAU 99.5 Mitz 1003 Milz 98.5 Mitz

(Layang-layang) » ,

SIPITANG . - o

(BL. Tamp3lagus) 95.3 96.5 919

PENSIANGAN .. ,

{G. Antulai) 1023 103.5 1049
CTENOM |

(G. PalingPaling) 885 89.3 92.3

NABAWAN . : -

(Sikatin) 1043 1019 103.1

‘5. Saburan * 106.7 105.7

5. Slakufan * 903 1.1

KUCHING ‘

(G. Sesapi) 921 38.1 88.9

BANDAR SREAMAN - B . , L

(Bt Temudok) ' = - 1071 99.5 . 100.3
- SARATOK

(Bt. Xayu Matar) - 89.5

SIBU o
" (Bt Singalang) 933 9.1 95.1

MIRI N ,

BINTULY ' v

(B!.Syabau) ' 947 £6.7 | 97.5

BAREG : -

(Bsreo) ST R 925 879 88.7
© Bt Pelaniau - . 1007 105.5 106.5

Bl Mengong £9.7 90.5

Bi. Teh 107.3 108.7

Bt. Liting 90.7 99.7

Bi. Selikan 839 §9.9

Bt. Kanawang

7km o the West 71 71

LIMBANG

(B1. Ma3) 2 93.5 1015

Bt. Tiong 1023 1033

Bt. Pagon 9.1 99.9

SARIKEI -

(B Koyu Malam) 91.8 923 93.7

K.Mate 959 971

Note: *— Upper Stream

-157-




Frequency (CI

Station A fl r2 B
Fx‘:';'i{) ‘ 90.7 MHz 91.9 MLz C92T7MHe
?B'i';a‘:f)‘ 934 88.5 893

Song 899 9.7

Bt. Batu 98.3 1013 1031
5. Semobong * 90.3 923

Bt. Talang 911 98.9

Bt. Wong 9.3 100.5

B1. Majau 8.1 889

Note: * — Upper Stream

;l‘able 133 (1) Composition of Transmitiing 'Equipmenl

Station KUDAT SANDAKAN e
o New Banggi | 8. Linkabau Bt. .. g | S-Melikop | - Mount -
Composition Peak * Masasau Tangkunzn S. Sinoa * . Hation -
Network 2 2 2 2 2 2 2
Trans- | Composition | 10W x2(1) | SOW x 2(1) ] SWx 2(1) | sWx2(3) | 10W x 2(3)| 10W x 2(1) 5_-0\.‘1'. x 2(1)
milter | Fype C C C C C C €
Feeder 20D, 20D, 20D, 20D, 20D, 200, - | 20D,
40m x 2 40mx 2 40mx 2 40m x 2 40mx 2 40m x 2 40m x 2
Antenna _ — i
Composition] , 5,02 | 22Dx2 |22Dxa [220x3 |220x3 |22Dx3 [220x2
. of Antenna
Power Supply - SKVA 10KVA  [SKVA $KVA SKVA  |skva  [1oxva

Note: * — Upper Stream
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Table 13-3 (2) Composition of Transmitiing Equipment

hote: +

13-5 Transmittér Buﬂdmg and Stéel Tow ers

Stalion PEDALAMAN 4th
B1. Xana.
b, 5. Sai)u:an S. Sla:m!an Bt Bt. Teh | Bt. Liting | B1. Selikan | wang Tkm
Compos:tlen Merigong : : - . | to the West
Network 2 1 2 2 2012 2 0 2}
Teons- | Composition | SWx2€1) | 10Wx 2() ] swx2(1) | sWx 2 (1) | sow % 201y | 50w x 2(2) | 50w x2(1)
mitlér | Type D D D D D D D
Feeder 20D, 20D, 20D, 20D, 20D, 200, | 20D,
40m x 2 40mx_‘2 40m x 2 40m x 2 40mx2 40mx‘2 ‘140 x2
Antenna . L : - . ' .
13| Composition] 4 55 .5 [220x2° 220x2 |220x3 |220x3° 33 |220x3
of Anlenna ; _ 1 N :
Powe; Supply $KVA SKVA S KVA $KVA I0KVA ~ J1OKYA I0KVA
}\'ole: * —:Upﬁe: Stream
~ Table 13-3(3) Corﬁpoﬁiiion of Transmifting Equipme_'ni ‘
Station 5th © 6th o 7th
Compasitio Bt. Tiong | Bt. Pagon | K. Matu | Song Sbosig? Bt. Tatang | B1. Wong | Bt. Majau
Network "2 2 2 2 2 2 2 2
HEE ) N ¢ ¥ Ay ; i ¥ v,
Teans. | Composition | 1owx2(n)] 1awsaqry] 20CWx2 | S0OW2 1 hnaqy] sowsaqay| 1902 | 100W2
Tans e a I @ o e CONREE [O)
Type N D B | D p | olj B D
Fesder 120D, | 20D, D, |39p,- |20, |20b,  |20m, | |20m,
Ant D 40mx2 + | 4Gax2 40mx2 40mx2 | 40mx2 | 40nix2? | 40mx2 - | 40mx2
énna : : ‘ T . o
: Composition | 5,1y 5 | 2apsa | 20003 2203|2002 [2200. |2200 |2200
ol'Antenna : A [ ] SN )
Power Supply | SKVA - |sKvA |35kva |35KvA {15KvA |20KvA | 20KVA | 20KVA
- Upf}er gtleam

' As for the !echmcal standard, stricture and ﬁmsh for the buildings and towers, the same
condmons described in SECTION 2 and 6 were adopled
The station buﬂdmg is one-storied and is pronded mlh a hanSm:ller room, a generator

room, ¢le.

K The tower is of self -supposting {ype and 30m hlgh asshown in Fig. 134, An atea of about
500 m? is needed foz the sile.

PR E
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" SECTION 14. PROJECT EVALUATION






SECTION 14. PROJECT EVALUATION

In the Stales of Sabsh and Sarawak, Malaysia, the sound broadcasting today does not yet
cover the entire fegions. While such rieasures as faising the oulput or building more stations in
the existing mediumwave broadcasting service can be considered as one way of expanding the -
service area, the realization of such measures has been made extremely difficult by the inter-
nationatl condition of frequency availability. Moreover, because of its innale characteristics,
the medium-wave broadcasting has a number of shoricomings in its being used to provide ade-
quate local servi¢es and, in view of the Malaysian Government’s plan being to reinforce régional
and local sound broadeasting services, if is quite difficult to place expeclations oa medium-
wave broadcasting. Furthermore, from the listeners’ side, hopes are raised increasingly for
higher qualily in sound broadcasting service.

In view of such circuiﬂstanc’es as outlined above, it have come to believe thaf it would be
a wise meéasuie to take if we were {o proniote the plans to establish an FM broadeasting network
by infroducing the latest technologies, especially al the present siage in the world where the
technological developments in varidus aspects of FM bsoadcasling, such as, the studio equip-
ment, lransmifler and program {eansmission system, have already reached a level high enough
to be able to meel the expectations of the radio listeness in this couniry.

As a result of the survey conducted for this pioject, a conclusion has been reached that,
under the stalion-establishment plan which is based mainly on the distnbution of populalion
(Pian A), a VHF/FM broadcasting system with six channels would be feasible. This conclusion
coincides with the Frequency Plan given in the “Repoit on the Feasibility Study for the Plan
to Establish an EM Broadcasting Network in Malaysia™, the reporl which was prepared in March
1981 uader the Japanese Gévernment's technical assistance program. And from the point of view
of broadcast programing plans, it will be feasible lo promote this project as a past of Malaysia’s
national development plans. :

Also, in the slation-establishment plan to cover the entire regions in the States of Sabah
and Sarawak (Plan B), too, it has been confirmed thal it will be possible to secure frequencies
for VHF/EM broadcasts on 2--3 channels at 44 sites (46 stalions). When we consider the pro-
gram fransmission route under Plan B, the need witl atise of constructing new microwave routes
for some of the sites, bul when the demand from telephone service is nol so large, the programme
transniission roule using communication satellite and TV/FM-RO can be considered.

In eithér case — whether it was to promole the projéct uader Plan A or Plan B -~ a huge
amount of construction expenses will be required, as explained in the previous SECTION in
this Report. Besides, careful thought will have to be given to the operational expenses and
personnel costs required after the construclion. For those reasons, it will be desirable to carry
out this construction plan over a period of a number of fiscal years and in stages.

As mentioned above, the social benefits that can be secured as a result of the execution of
this FM project are expected. Thus, it can be concluded thal this FM network project will be
an exiremely significan! one in various ways; in ferms of economic or cultural effecls, or as
the basis on which to carsy on social development.
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Annex A-1

RECOMMENDATION 41225 -
STANDARDS FOR FM SOUND BROADCASTING AT Vi
| (19561959 -1963--1974 -1978)

'Ihe CCIR 7 .
UNAMMOUSLY RECO‘-lMEN!)S ] _ .
* that for frequency-modulatmn sound broadcaslmg in band 8 (VH F)

1. - the maximunm freQuéncj’ déviation should be either £75 kHz 61450 kiiz;

2.- the pr'cfiﬁphésis'chamcte'lisﬁc should be defined as a curve sising with frequency in con-
formily with the admitlance of 2 pamllel combmatlon 'of a capacitance and a resistanée having
at tinie constant of either 50 0£.75 ps;

3. in theabsence of interference from industrial and domestic equipment:

3.1 a field strength (measured 10 m above ground le\el) of at least SO uV/m can be considered
to give an accéptable monophonic service;

3.2 a field sirength of at Jeast 250 gV/m (measured lQ m above ground level) can be considered

fo give an acceplable: stercophonic {pilot-tone system, as defined in Recommendation 450)
service if a directional anfenna with appréciable gain is used;

4. in the presence of interference from industrial and domestic equipment**, a salisfactory
service requires a median field strength (measured 10 m above ground tevel) of at least:

4.1 fos the monophonic service
—  0.25 mVfmin cural areas,
— ¥ m¥/m in urban areas,
— 3 mV[m in large cities;

* The Director, CCIR is requested to bring this Recommendation lo the altention of the 1EC, so that it may
inform manufaclurers of FM seeeivess accordingly. Serious difficulties have bean encounteszd in introducing
stereophonic FM senvices planned acoording to the siandaids given in this Recommendation. Special attention

should be direcled to §5.3 which s2ts out the problems which will arise if the required design charactesistics
of such receivers are not met.

% For the limits of radiation from such equipments refer to the relevant CISPR Recommendations,
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4.2 for the steréophonic service
— 0.5 mV/m in sural areas,
— 2 mVfm in urban areas,
— S mVYf{minlarge cities;

5. the radio-fréquency bmleélicm ralios required:

5.1 to give satisfactory monophonic reception for 99% of the time, in systemsusing a maximirh
frequency deviation of 75 kHz, are those given by thé Curve M2 in Fig. 1. For steady inter-
ference, it is desirable (o provide the higher degree of psolection, shown by the Curve M1 in
Fig. 1. .

The corfesponding values for systems using a maximum frequency deviation of +50 kHz
are given in Fig. 2.

The psotection ratios at important values of the frequency spacing are also given in Table L.
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4171 -



Radivefeenuency protection ratie (4%}

. n

u~j\

b1

N S
N '
. \
AN

l‘{tqcmer diffesence betnten wanted an3 interlering transmittess (kx)

Fig. 2. - Redio-frequency protection ratiss for moncphonic sound brocdeesting in be

belaw 823 M1 using ¢ meximum frequency desistiva of «

Froposphenc interfeceace (protection for 99% of the time)

=d 8 (VHF} at frequencics

SO RH:

Table 1
Radio-frequency protection 12tion (dB)
Frequency Monophoniic < 5. ' -Stercophonic
‘[(’:Ez)g i T Steady ! Troposherie Steady Tropospheric
, intecference - ). = interferenée inferference | interférénce
o 36 28 45 T
25 31 27 s1 43 -
50 2 22 51 .43
75 16 16 45 37
100 12 i2 33 25
150 8 8 18 14
200 6 6 7 7
250 2 2 2 2
300 -1 -7 -7 ]
350 -15 -15 -¥5 -15
400 -20 =20 -0 ~20
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5.2 to give siitisfa"'ctory stereophoni¢ reception for 99% of the time, for transmissions using the
pilot-lone system and a maximum frequency deviation of £75 kllz, are given by Curve $2 in
Fig. 1. Por sleady ratios at important values ‘of thé frequéncy spacing are also given in Table 1.
Pl Ay W gl R P R T TR T R

5.3 ‘The protection ratios for stereophonic broadcasting assume the use of a low-pass filter
following the frequency-modulation demodulator designed to reduce interference and noise at
"'frequencms greater than 53 kllz. Without such a filter or an equivalent arrangement in the re-
ceiver, the protection satio curves for stereophonic broadcasting cannof be met, and s:gmt‘ cant
interference from transmissions in ad;acent or nearby channels is possible.

Note: 1. In determining the characleushcs of the filtess whose phase resporise is 1mpmtanl in the pfesenauon

_.of channel séparation al high audio frequenu-es reference should be made to Report | 2934, panti-
cutacly Table I and Figs. 2, 3 and 4.

2. The proteciion ratios for steady intesference provide appmnmately 50 stlgnal lo -noise :allo (r ms,
. weightéd; tefetence saglal at maximurm frequency deviation). - .

3. It shou!d be noted that a modulztion compression of the inferfering signal of, fot exaraple, 6 4B may
requize an miceease in the protection ratio of about 6 4B, whea the frequency spacing is of the order
of 100 kHz. In coniequente, the ust of modulatin éompiession would incfeasé lhe effect'of inter-
ference o other stalions, especially al a separation of 100 kliz.
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Annex A-2.

RECOMMENDATION 450-1 o
SYSTEMS FOR FREQUENCY-MODULATION STEREOPHONIC
" BROADCASTING IN BAND 8 (VHF) -
(1966)

The CCIR,
CONSIDERING

@) that it is Iechnwally possible to fransmil stereophonic programmes by a smgle frequency-
modu!ahon itansmllter

(b} that, as far as possible, the introduction of these Iransmmions should not tmpau any
aspicts of existing monophonic recephon

(i:) that such tfransmissions should be capable o!‘ rendering a h:gh quahty of s[ereophomc
reproduction;

(d) that several systems exist that fulfil these requirements and are compatible within the
definition contained in Question 15/10;

(¢} that theorelical studics as wel as experiments have been carried out with a number of these
systems;

() that favourable operational results have been obiained with only two of the systesm (see
Report 300-4);

(g) that intercontinental standardization would enhance the development of stereophonic
broadcasling,

UNANIDMOUSLY RECOMMENDS
That stereophonic transmissions in band 8 (VHF) should be made, using one of the two

systems defined by the follomng specnf‘callons which concern components of the signal used to
fiequency-modulate the transmittes; '

1. Polar-modulation System
(maximum frequency deviation: £50kHz or +75 kHz).

1.1 a compatible signal, M, equal to one half of the sum of the left-hand signal, A, and the
nght-hand sigaal, B, produces deviation of the main carrier by not more than $0% of the maxi-
mum frequency deviation for monophonic transmission;

1.2 asignal, S, equal Lo one half the difference between the left-hand and sight-hand signals is
used lo obtain the sidebands of an amplitude-modulated patily suppressed sub-casrier;

“174 -



‘ :l 3 the frequency of the sub-carrler is 31 - 25012 He;

!a;l,

i 4 Ihc maximum modu!al:on deplh of the sub-carrier, before its suppression, is 80’%

l'.".i' the suppression .ra'tid of the sub-carsier is —14 @B, the suppression is effected by a resonant
_ qirclljl having a Qtfac_to;_f of 100;

1 6 the residual sub-carriet produces a deviation of the mam carrier “thh is ‘20% of the maxi-
mum ﬁequency de\ jation for the monophomc lmnsmlsswn,

2. Pilot-tone System . | |
(maximum frequency deviation: £75 kXHz or 50 kHz).

2.1 a compatible signal M, equal fo one half of the sum of the left-hand sighat A, and the sight-
hand signal, B, produces a deviation of the main carrief of not more than 90% of the maximum
frequency deviation fer monophonic fransmission;

2.2 a signal, S, equal to one half the dilference between the left-hand and right-hand signals
is used to obtain the sidebands of an amplitude-modulated suppressed sub-casrier. The sum of
these sidebands produces a peak deviation of the main carrier of the same amount as the signal
S would give if applied fo the channe), M. The peak deviation is nol more than 907% of the
maximum fi requency deviation for monophonic lransmission:

2.3 the frequency of the sub-carrier is 38 000 ¢4 Hz;

2.4 the residuzl sub-carrier produces a deviation of the main carsier of not more than 1% of the
maximum {requency deviation for monophonic lransmission;

25 a piloi signal having frequency equal to one half of that of lhe sub-carrier produces a devia-
tion of the main carrier belween 8% and 10% of the maximum frequency deviation for mono-
phonic transmission;

2.6 the pre—erﬁﬁhasié of the signal S is identical with that of the compatible signal M;

2.7 the phase relationship between the pilol signal and the subcareier is such that when modu-
.faiing the transmitter with a multiplex signal for which A is positive and B equals — A, this signal
crosses the time axis with a positive stope each time the pilot signa) has an instantancous value
of zero. The phace tolerance of the pilot signal should not exceed £3° from the above state.

Morem er. a pOsm\e value of the multiplex signat corcesponds to a positive f) requency devialion
of the main c:gmet,
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2.8 if jt is desired (o transmit a supplementary monophonic programme simultaneously with a
stereophonic programme and the maximum frequency deviation is #75 kifz, the followmg addi-
tional specification applies: :

2.8.1 the stereophonic multiplex signal deviates the main carrier by not more than 90% of ihe
maximum frequency deviation for mondphonic tsansmission; '

2.8.2 the instantaneous fréquency of the frequency—modulaléd supplementary sub{‘amer is
within the range of $3 to 75 kHz; :

2.8.3 the modulation of the main carrier by the supplemér_ilary sub{‘arr_iei is nat moré than 10%.

Note: (Added at the request of the Administration of Sweden). Countries which find it essential to use a
stezeophonic system capable of Iransmitling two separale monophonic programnes when the equipment
is not used for stereophony (see Report 3004, §2.1.8), may ako take into consrderalion tbe FM/FM
compressorfexpandes syslem descnbed in §3 3of lhe same Repori.
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Annex A-3

The 44éh,annelrs'ter‘eoph6ni-c Sy_:;f{nt_ and SCA System as Examined by NQRC

Sydem !

e YT SWIEES e
Conipmi{eéigna! _

w = e:x"éc

=LF+1LB~RB-RF(Land] Rd:l‘l‘e[ente sgnal)
=LF-LB~RB+#RF(Faznd B difference signal) -
= LF ~ LB + RB ~ RF (Diagonal difference signal)
= LF/45 + LBL-45 - RB/45 - RFL-45
= LFZ45 ~ L.8/-45 - RBZ45 + RFL-45
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CSoundSignal T ot signat SCA
Cuerent . F 22 7 61kH:z
G evmmms §. k‘ ] -:M" ’
Morio ($y) Ll aster - ok
cl.ll'lfﬂt_ 't_,.}* ezl : e : . . i
(Tp) | 28 =2 Master Mt 19kHz, sin, 1074
2-channel L5, Sub - Y (36kblz, sin, DSSC) 67xMz,
STERFEP #i o 10%
, o Master : M Ist : I'}kl-iz sim, 10%.  { ., .
Qsl  {LA) Ist sub : Y(38kiz,sin, DSSC) | 20d: 761(“! cos, % ' | 95kHz,
1 2nd sub ¢ XE.‘!S'(HZ COS DSSC) . 0%
J 3rd sub : U (76Kl sin, DSSC) _ '
, Master : M Ist : 19%Hz,<in, 10% | 67kliz,
. {aBl) . Isf sub 3 Y(38kHz, sin, DSSC), - S R |
3 , 2nd sub X(Jsmz cos, DSSC). 95kHz,
R(\A L ; . S BN i - d e S
S o T Master . tM . - s 19Kz, sin 10 | 6
ae) | 5 VTR Pty Y?Skliz.sm DSse) 242 T6KIlz, cof, 5% ° 95kHz,
ot 5, { Zad sab : X(38kHz, cos, DSSC) - © 5%
i3 % 3rd sub : U(76kHz, sin DSSC)
. Master : M I I T l9kl'lz $in, 10% - . capine
(¢D1) . rs Ist sub -y {38kHz, sin, DSSC) | 2ad: STk, sin, 333% :
L * | 2nd sub : x (38kHz, cos, DSSC) 8%
ST T L e Master *M o Ist : 19kHz, sin, 10%
(D) s maxh, s Ist sub :y{38kllz,sin, DSSC) | 2nd : 57kHz,sin,333% | ¢
i ! | Znd sub : x(38kHz, cos, DSSC) | 31d : 95k, <n, 2%
L) E 3d sub U(?lelz '-m DSSC)
T e Tatser oM _ ISt : 19kHz, i, 105 { gorae,
CE '(3)\) S’ RIS, -34S 15t sub ¢ Y(38kHz,sin, DSSC) - | 2nd : 76kHz,sin, 5% :
R YLk | A 2. | 2nd sub : U(38kHz, —cos, DSSC) | . | : 10%
' vas o % | 3dsub s X 16kHz sin, LVSB) : )
. Master = M Ist : 19kHz,sin, 10%
cen | & W aasal lasub - Y(38KH2, sin, DSSC) | 2nd: 95Kz, -sin, 5% | STKILL.
\ s L3 \ nd sub : X SSkHz -, DSSC) . - . 10%
_ ey 5 | 3r3aub : U 95k1z, -sin, LVsB) |
Zénith L s —
as. s \{ule; .¥( it DSSC) Ist - 19%kHz, sin, 10% P
; Yam IS 1st sul 38kllz, sin, sm
3¢y Pes LA | 20 sub : X(38kHz, <cos, Dssc; Ind: SNMz, o | 5% 0%
TR v | 3rd sub : U(95kHz, -sin, LVSB) | 3rd : 95kHz -dn, S‘% ~
- M” = Mastes channel signat (MONO) P = Bilot (Pilot qgnal)
M* =L+ R(2channel steqeo, sim signal) §=SCA
Y. = L= R{2channel sterco, difference signal) sin =sing
M- =LF+LB+R8{RF(&1ms:g,nﬂ) 008 = cosine .

. DSSC = Douvble Sideband Su ppressed ('amer
T LVSB = Lowet \'esligial Sideband




Annex A4

RECOMMENDATION 3704+
VHF AND UHF PROPAGATION CURVES FOR THE FREQUENCY
RANGE FROM 30MHzTO 1,000 MHzt¢

Broadcasting setvices
(Sludy Programeme 7DJ5)
(I951 1953 195619591963 - 1966 1974 - 19?8)

The CCIR,
CONSIDERING :

(a) that there is a need o give guidance to engineérs in the planning of bioadeast services in
the VHE and UHF bands; )

(b) :ihal for stations working in the same or ad;acent frequency charmek, the delermination

of the minimum geographical distance of se;raratmn required to avmd intolerable inler-
ference due to longdistance fropospheric transmlssmn is 2 matter of great :mpo:lance

{c} thal the annexed curves are based on the slahstical analysns of a consme{able amouni of
experimental data (see Report 239-4),

UNANIMOUSLY RECOMMENDS

1. that the curves given in Annex I be adopted for provisional use (Note 1) for the following
conditions:

1.1 The filed strengths have been adjusted to corresponds to a power of 1 KW sadiated from a
half-wave dipole. If ficld sirength values are to be referred to the free space field radiated by a
hypothelical isotropic radialor, these can be oblamed from values on the curves by subtractmg
2.154dB. ' ‘

1.2 ‘The height of the transmiiling antenna is defined as its heigh_l over the average level of the
ground between distances of 3 and 15 km fiom the transmiller in the direction of the receiver,

1.3 The heighl of the fecciving antenna is defined as the heigﬁt above local tesrain.

* This Recommendation is I:-roug;h[ tothe allenlm of S1udy Grougs 10 and §1.

** [t must be emphatized that the cunves of this Recommendation are mtended for use in 1hé’ p!aiming of
broadeasting sesvices for the solution of intesference problems over a wide areat they should not beused for
point-1o-point communication links, for which systems the actual tereain pmﬁ.e miy be delennined and mo:e
accunate methods of ficld stréngth prediclion may be used,
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1.4 A parameter Ah is used o define the degree of terrain irecgularity: it is the difference in
heights éxcecded by 10% and 90% of the tersain in the range 10 ka to S0 km from the traasmit-
ter (see Pig. 6 of Annex-1and § 4.1 of Repoﬂ 239-4).

1.5. Methods fo};detetmining field strengths over mixed fand and sea paths age described in
Report 2394, :

l 6 The effec( of changmg lhe recemng antenna henghl is given in § 2.3, § 3 3 and [‘;g I?ol‘
Annex 1. It isalso refersed to in Report 2394 and Report 567-1.

§.7 Account:should be faken of the attenualwn 1hmugh forest and vegelation (see Fig. 2,
Report 236—4) ' e -

1.8 lmprév‘ed acéu'racy_ of predicted field strengths can be oblained by laking into account
terrain local to the feceiving location by means of a terrain clearance angle. The melhod is
described in Report 2394. . . ST e

Note: It must bé emphasizéd that the ¢umvés are based on data obizined mainly for tempe;ale climates znd
.. should be used with caution for other climates,

Pmpagauon curves for bso_d\aslmg in the Afsican Continent aré gmn on pas,es 343 319 ol‘ the F'mal
Acts of the African VHFfUHF B:cadeasting Conference, Geneva, 1963, '
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ANNEX | S
I. Introduction

L. The propagation curves represent field strength values in VHP and URF as a fuiction of
various parameters; some cunves refer to fand paths, others refer fo sea paths, The land path

the Mediterranean and the North Sea regions.

for different peecentages of time. They correspond to different lransmilling antenna heights and
2 receiving antenna height of 10 metres. The land path curves refer o a value of Ah = S0m
which generally apply to rolling ferrain commonty found in Eurépe and Nozth America. '

1.3 For locations other than 507%, probabitity distribuiion curyes are also presénted in this
Annex.

1.4 Estimates of niixed-path field strengths should be made in accordanée with the methods
described in Report 2394, :

L5 Since most of the measureﬁwnls relate to distances less than $00 km, the results given by
these cunves are less reliable above this dislance. The sections of the curves in dashed lines,
oblained by extrapolation, should be used wilh even greater caution.

1.6 AW these cunves are based on long-teim values (several years) and may be regarded as re-
presentative of the mean climatic conditions prevaiting in all the temperate regions. It should be
noted, however, that for brief periods of time (e.g. for some hours or even days), Ficld strengths
may be obfained which are much higher than those shown by these curves, particularly over
relatively flat terrain.

i.7 It is known that the median field strength varies in diﬁ‘eren! climatic regions, and data for
a wide range of such conditions in North America and Western Europe show that it is possible
fo correlate the observed values of median field steength with the refractive index geadient in
the first kilometre of the atmosphese above ground level. If ng and n} are the cefractive indices
at the surface and at a height of 1 km respectively, and if AN is defined as(n} —ng) x 10%, then
in a standand almosphere, AN ~ 40, the 50% cunves of Fig. 1 refer to this case. If the mean
value of AN, in a given region, differs appreciably from -40, the appropriate median ficld
strengihs for all distances beyond the horizon are obtained by applying 2 correction factor of
~0.5 (AN + 40)dB to the curves. If AN is not known, but infoimation conceining the mean
value of Ny is available, where Ns=(ng - 1) x 10%, an alternative correction factor 0f 0.2 (N —

- 180 -



310) dB may be used, al least for temperate climates. Whilst those corsections have so far only
been established for the geographical areas referred to above, they may serve as a guide 10 the
coriections which nay be necessary in other geographical areas. The extent to which it is reliable
to apply ssm:lar conecuoné to the cdrves for field slrengths exceeded l% and 10% of the time
is not known ll is expected, ho“ever, that a'large correcllon will be té’qmréd for the 1% and
10% vahjes, m regions wheré super rel‘rachon is prevalent for an apprec:able part of the time.

5o 7 _; __f!

2. VH‘_F
2.1 'Ihé curyes m [-:gt 1, ’la 3c and 4a represenl f‘eld sirenglh values exoeeded at 50% of the
locations and for 50%, l% 5% and 1% of the hme for land palhs where Ah of 50 i is consider-
ed repres,entalue._ For a different value of Ah, a cone'—:hon should be applled (0 the curves as

shown 1r1 Fig. 7. (Sce § 4. l of Reporl 2394). For locauons other than SO% cortectmns niay be
obtained from the' d:slnbutu’)n Cuves m Fig. 5. - S

22 ’I‘he curves in- F‘gs 1, 23 2b, 33, 3b, 4b a _' 4c représeant fi f'eld slrength value> exceeded
at 50% of the locations for 50% 10%, 5% and l% of the tinie for sea paths for the Medilerranean
and l\orﬂl Sea I'ngOBS Generally, the Ah for the sea palh curves is les than 10 m. It is assumed
however thal the cun esin Fags 1 and '23 réfer to the same values of Ah (l\oté 2)

23 'Ihe l'ol!omng reduchon in’ (hé medlan field strength values may be expecled by changing
the ucewmg antenna height J'fom 10 to 3 m above ground: in Bands I and 11, 968 in hilly or
flat termm for both urban arid rural areas; in Band 11§, 748 for flat tesrain in rural areas and
1148 for urban of h:l[y !enam These values apply for distances up to S0 km. For distances in
excess ol‘ 10km thg Values should be halved, with tinear mlerpo!anon for intermediate distances.
Reles also to § «{4 of Repoﬂ 2394,

24 The idnos’»phere’, pﬁmémy through the effects of spori_i_lic-lf: iohizali_On; can influence propa-
gation in the power part of the VHE band, particularly al frequencies below aboul 90 MHz. In
some circumstances this mode of propagation may influence the field strength exceeded from
small percentages of the time al distances beyond some 500 km, and near the magnelic equator
and in the avroral zone hxg,her percentages of the time may be involved. However these iono-
sphenc effects can usua]ly be ignoféd in most apphcahons coveied by this Recommendation and
the pzopagation curves of this Annex have been preparéd on this assumption. Report 2594 and

Recomméndation 534 of \'olume \'l shou]d be oonsullcd to determme whethet the assumption
is reasonable,

Note: In the abxnce of sepanate sea and land curves, it is pm\momlly recomniaded that for Figs. 1 and 22
thé samie meihod uted for Ah corcection fos land paths is applied to =ea paths.
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Annex B2 !

Calculation of Diffraction Loss

accuracy, - :
Calculation of diffraction loss by mountains and the like requires advanced mathematics
such as Fresnel’s infegral and, therefore, the analysis of jts numesical value §s usually ‘fe;y difii-
cult. 7 _ _
"Furthérmore, the numerical values largely depend on the shape of the summit, whether it
is shaip like a knife-cdge or found, and much more on the extent of growth of trees or plants
onil.: o
The foltowing calculation formula of diffraction loss is in a simplified form suiled fos the
analysis of numerical values and it has been prove to be effective in eslima(ing:diffraéﬁons in
this survey. :

- /._‘;_dl*dl
X = 2 d, 4, 4, H

E

ft

616xX t-1€X<52

It

It +#20xlogXx - X>2

Provided that &, : the distance belween a frasmitting point and a shie}ding object
C>AH) _ ]
the distance belween a shielding object and a receiving  point
(>, H)

X : the wavelength

H Height of the shielding object as it appearss on the profite paper

d;

.

X3
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Sioeriiar Pl it

17 Resulls of Cal¢itlations oh Diffraction Loss -

1. "The':s"tate'of Sabah

- o Height of shieldin Dilfraction
Observed at: B | hom | | s )
Beanfort . . . - .} --120 130 T DR Y 3
Tambunan 1 34.0 9.0 30 L8
Nsbawan . | 540 580 1. .s00 | 238 .
KotaBelud — 1 30 80 " 200 - 223
i 340 20 2710 24.5
Kota Belud --2 8.5 05 10 10.1
S. Pinawsnlai 150 6.0 30 100
Bandau.. . : ). 159 - 300 150 104
_ Beluran’ , 580 70 0 L. .60
" Sungai Sabshan . 180 30 : o 6.0
Tungku - 650 130 %60 | 210
Kumak - 20 | 300 0 60
Sempoma 430 300 . .30 20

2. The State of Sarawak

; . ‘ o Hight of shizldin Diffeaction

:Obs.erved at: ,f” (km) #' (’fm) 'onglx;\e profile (m% 1oss {(dB)
Pantu o 314 02 0 60
Betonz . . ; . 260 10 - . 10 88
Engkilil ' - 110 125 : 0 6.0
Lo 123 . 0.2 I 54
Kapit Schoot - . 40 6.5 .35 . 94
N -~ %00 30 | 50 . 144
Nah . 15 1.5 0 60
95 . 55 155 155
Lawas ' 30 25 35 100
o | i3 12 0 6.0
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Annex C-f

AUDIC-FREQUENCY PARAMETERS FOR THE STEREOPHONIC

TRANSMISSION AND REPRODUCTION OF. SOUND

Principal audio-frequency characteristics co )
(1963—1966-1970—1974—-1978)

3. Table of Quality Tolerances in Stercophony

Table | summarizes the tolerances applicable to the qualily parametess of sler‘e’bphﬁnic

feproduction.

The diagrams following the Table show some of these tolesances in graphical form.

Table 1
Characleristics and signals (1) Frequencies (kHz) Brbédéa_st signal @ Orverall totéiances
Bandwidth 4, £, Mand § : 0041015 Kz 0.04 to 15 Kilz
Amplitude/fréquercy response 004 160.125 07to-25 210 -3 .
profile (Fig. 1) 0.125 t0 0.630 © 407 to 0.7 Hio-1 -
Asnd B _ 0.630 to 1.25 +0.5 16 -0.5 0500-05
(dB) 1251010 +#.710-07 Tl to-1
10to 14 +1to-235 200 -3
410115 11 10 -3 +2t0-3
Gain difference O) (Fig-2) ] ] 1
AaandB 0.04100.125 2 3
(dB) 012510 10 1 15
i0to 14 2 K
14to 15 3 3
Phasé difference O (Fig. 3) 0.01 40° %"
Aard B 0.04t00.2 oblique segment oblique segment
(degrees) 02t04 - 20° 45°
4t015 oblique segment oblique segment
.15 45° 90"
Lincar crosstalk() {Fiz. 4) 004 t00.3 36 oblique segment
: 6 dB pés éctave
(3B) 03104 =36 -3¢
41015 oblique segment oblique segment
6 dB per octave 6 88 peroclave
Weighted signal-to-noise tatio
A, Band M @8) 5409 so{4X3)
Non-linearity distosion
A, Band M {dB)
- - . 001 100.125 -37 -34
Total harmosic distortion {0.125 to 7.5 _43 40
Nonr-hammonic products 15te15 -40 -30

(t) Ais the signal on the left and B 1he signal on the right. M =Y {4 + BJard S=W {4 - B}

(2) The bioadeast signal tolerances apply to the chain ¢ircuil + encoder ¥ Lransmitter. The circuil taken is the
reference circuil defined in Recommendation 502.

(3) This concerns only differances of gain, differences of phase or linear crosstalk, which are introduced un-
intentionally betneen the A and B channels owing (o impetfections in the teansmission chain,

{4) The value of 50 4B is adequate in most cases. Hoewever, for some types of programme {¢.2. plano music)
it would b2 desirable to inceeaze this value by about 104B.

(5) The indicated valuzs result from s, noise masuremients when 2 weighting network is used in 2ecordance
with Recommendation 468-2. 2190



- Annex G2
_S_ECHON 2 PERFORMANCE CHARACTERISTICS OF SOUND-FROGRAMME CIRCUITS
Recommendation §. 21
PERFORMANCE CHARACTERISTICS OF 15-kHz TYPE SOUND-PROGRAMME CIRCUITSY
(Geneva, 1972; amended al Geneva, 1976 and 1980)
- Qireuits for high-quality ménépﬁonic and steteophonic (ransmissions
The CCITT

unanmlously recommends

' lhal takmg accounl of ihe dei‘ nluon in§ | belov- hlgh-quahty monophomc and slerco-

phonic¢ sound- programme lransmtssmns should <ahsl'y the reqmremenls laid dmsn m§g2and § 3
“below.

1. Definition

When the hypolhehcal reference circuit deﬁned in Recommendation J.11 is compmed of
three “'sound-programme carsier sections’ the requuements indicated below should be mel.

2. Requirements al Audio Interconnection Points

2 i \Ieasuwmnl of chatae(enshcs

When makmg measurements of the chamclenshcs of a circuit, these should be made with
the oufput tesminated with a 600-ohm noa- -reactive load.

2.2 Impedance and matching condilions

The audlo-l‘tequency input impedance should be ‘600 ohms balanced; the tolerance on this
value is a matter (or further study. .

It is provisiopally recommended that ihe oulput mlpedance be balanced ‘with respect to
earth and be $0 low that the output kvel in the nominal transmission range does not decrease

'hy more than 0.3 dB if the open-circuit outpul is loadéd with 600 ohms. ’ﬂm. oulput impedance
is intended for connéction to a nominal 1o6ad impédance of 600 ohms.

This claise alone would nol, however, rule out a large differenée in the reactive pérls of the

1) This Reommendation corresponds to CCIR Recommendation 503-1 [1].
Fascile §11.4 — Ree. .21
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oulput impedancés of a strephonic pair, and this in turn could lead to difiiculties in meeting the
limits of § 3.2.2 below. This aspect needs further study,

For amplifieis which- are intended for direct connéction to adio frequency "sophd-p pro-
gramme lines, the reaclive part of the output impedance should be restricted. A maximum value
of 100 ohms for the series reactance part of the oufput impedance at frequéncies in the trans-
milted range is provisionally recommended. . s

k]

2.3 Relative level

The refative level on a sound-programme circuit at the audio-frequency amplifier output
.~ should be fixed at 46 dBrsd.

3. Pesformance of the H}pOlheh(‘ai Reference Circuit for 1§ kHz—(ype Sound -programme
" Circuits
The values gi\"en camrespond lo circuits operaling with analogue (échniqués and are e_xpected
to be mel on such transmission systems. Special additional parameters concérning digital techni-
ques are under study (sce § 4 below).

3.1 Parametess for monophonic sound -programate fransmission

3.1.t Nominal bandwith: 0.04 lo lS kHz. ' ‘ L
3-1.2 Insestion gain at 0.8 or 1 kHz: this paranteler shou!d be measured al a sending level
equivalent {o —12 dBm0 as specified by the CCITT for seiting up sound-programme circuits,
3.1.2.1 Adjusimenl cscor: not to Fall outside the range 10.5 dB.

3.1.2.2 Variation during 24 hours: not to exceéd £ 0.5 dB.

If the broadcasting organizations wish to have clmer lole;ancca, 1! is necessary for the
receiving broadcasting organizations (o insert additional timing atlenualors.

3.1.3  The gainffrequency response refersed (o 0.8 or | kHz should comply wslh the follomng
limits:

004 to 0.125kHz: 10.510-2.0dB
0.125t0 10  Kliz: 0.5 to -0.5 6B
10 tol4  KHz:40.510-2.04B
14 1015 Kz +0.510-3.0d8

For the combmed effect of theee modulator and demodulator equipntents, a tole;ance of
£0.5 dB from 0.125 to 10 kHz is considered the closest thal can be met by equipments in prac-
tice. M broadeasling organizations wish to have closer tolerances, it is necessary for the reeeiving
broadcasling organizalion to insett additional equalizers.

2) See the delinition of zero-retative level in Recommendation 1.14.
' Fatcicle 1104 — Rec. 3.21
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“This response should be measured using a test level of —12 dBm0,

3.1.4  The diffefénte’ befween group delay al the given fréquency and lhe minimum value of
gfoup delay should not exceed the fol!owmg limits:
004 kiz: SS ms
0075 kz: M s
14 . k¥z: 8ms
15 kHz: 12 ms
3.1.5 Maximum weighted noise level
-42 dBqOps.

This parameter is defined in terms of a weighting neiwork and a quasi-peak measuring
instrument in accordance with CCIR Remmmendahén 468-2, which is reproduced at the end of
Recommendahon .16,

Note: §f an r.m, s measuring mslrumenl ts vssd the measused value will be about 5 dB !ess than for the
: ?. quas:-peak measurement. :

2. " If the weighting nelwork Jefined in the Reéommendation cited i in [2] is u-ed the measured value
. wili be 2bout 4 dB kess. More details are given in [3]).

3. ' Suitable valués for unweighted noise cannol be recommended vrilh pieéision' becausé such values
depend upon characlenstics of the circuil noise. However, if an unweighted noise measuement
is performed upon a soundprogramme circuit just complying with the requirements of §3.1.5
and § 3.1.6 then the ‘wossl values expected (0 be found are 41 dBm0s and!or —36 quOs and in
most cases the values obfalned will be several decibels better.
CCIR Repost 493:2 {4) indicates that if a compandor is used, then with some prog;amme
material an improved signal-to-noise ratio is necessasy to avoid objectionable effects.
- When using radio-relay systems, the values given for both the weighted and unweighted
noise should not be exceeded for more than 20% of any month. For 1% and 0.1% of any ménth,
limits 4 dB higher and 12 dB, respectively, seem to be acceptable,

3.1.6 The single-tone inlesference, measured selectively, shoutd not exceed (73 —Aps) dBm0s,
in which bps is the correction for the frequency being measured, given by the “enghlmg charac-
tesistics in CCIR Recommendahon 468-2 {which is reproduced at the end of Recommendahou
1.16).

For sound-ptogramme (ransmissions over carrier systems, ocvurrence of carrier !eaks canbe
expected. For this reason, stop Ailters may be provided in the ¢arrier frequency path which can
be smlched in, if required, to suppress the tones otheswise audible in the upper fiequency range
from 8 lo 15 kllz. For a hypolhellcal teference circuil, a 3-dB bandwidth of less then 3% for
stop | ﬁ]ters refened to the mid-frequency, is xecommended The use of stop filters infuencing
f requencnes below 8 kH2 should be avoided. '

3.1.7 Distutbing modulation by power supply -

The highestlevel unwanted side-component due to modulation of a sound-programme
signal cauged dy interference from conventional a.c. line power supply sources, should not be
grealer than 45 dB, relative to the level of a sine-wave measuring signat applied to the sound-

Fascicle 1114 — Rec. 5.21
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programme circuit {in accordance with CCIR Recommendalion 47415}). The value for higher
frequencies has to be determined (see CCIR Study Programme V7F/CMTT(6)). o

3.1.8 Nonlinear distortion
Thetfe are cettain difficulties in giving a general secommendation on nonlmeanly, due to
restrictions imposed by the CCITT on the levels and durations of test tones (sce ‘éspeciatly

Recommiendations N.2t {7] and N 23 {8]). Pending progtess with omer tesl methods, the
following tests are recommended.

3.1.8.1 Hamonic distostion factors measured with singlé-toné test signals at +9 dBm0s should
nol exceed the limils given in Table 1£3.21. :

Table 11.21

. - Second hammonic and
Feequency of Total hamionic
] . third hartonic
test-tone distortion
measured selectively
{kiiz) %) , ‘ (%)
0.0¢! 00125 1 07
01251075 05 0.35

The duration for which a single tone is to be transmitled at this level should be restricted in
accordance with the appropriate Series N Recomniendalions.

3.1.8.2 The dilference-fone factorsd) selectively measured with double-fone send signals each at
43 dBm0 should not exceed the following limits:

3.1.8.2.1 Frequencies 0.8 and 1.42 kHz corresponding to those prescribed in Recommendation
0.31 [9}, for a 3rd-order difference-tone measured al 0.18 kHa: 0.5%.

3.1.8 2.2 Frequencies 5.6 and 7.2kHz for a 2hd-order difference-tone measuied at 1.6%Hz: 0.5%
3.1.8.2.3 Frequéncies 4.2 and 6.8kHz for a 3rd-orders difference téne measuréd at | '65:11;2' 0.5%

" The measurements of § 3.1.8.2. 2 and § '3.1.8.2.3 are intended for baseband lfansnmsmns
on physical circuits only and on modulation équipment in the local toops.

3.1.9 Enor in reconstituted frequency
Note to be greales than 1 Hz.

Note: A maximum error of 1 Hz is in principle acceptable where there is only a single trantmission path I:-elueen
the signal source and the listense. :

When the broadcast nelwork is composed of two or more paraliel paths, e'.g.'cdm'ménl'ary and
separate sound channels, o radio broadcasts from different transitlers on the same frequency,
unacceplable beals may occur unless zeto ersor can be assured, The CCETT is sludying methods
of effecting this in all recommended systems.

3.1.10 - Entelligible crosstatk radio

3.1.10.1 The intelligible ctosstalk eatio from other sound programime circuils ‘or from a tele-

- 194 -



phone circuit into a ‘sound- progtamme cifcuit should be measured selectwely in the dls!u:bed
ciréuit at the same frequenc&es as those of the sinusoidal test signal applied to the disturbing
carcuyl and should not be less lhan lhe follomng values:

_ 0 04 kHz- D __50 dB
0. 04 to 0.5 kllz- 'obhque sttalght Ime segment an lmear{leclbel and loganlhm:c—frequen—
oy scales
0.5 to'$ kHz; 74 dB : _ . .. _
Stols kllz; obl:que s!ra;ghll lme segmenl on Imear—dec:bel and loganlhm:c-frequen-
DT ey scales
15 kiz: 60 dB.

3.1.10.2 ‘The near- or farend crosstalk ratio between a Sound-l:)rogranahie circuit (disturbing
circuit) and a telephone circuit {disturbed circuit) should be at feast 65 dB.
Notes lo § 3.1. 10

Note: 1. ll is understood lhal lhese w]ues are d-el"med betnesn ibe relative levels apphcable to le!ephony
An explanation for the relation belwezn the relative levels For sound- p;ogranm!e umnls and tele-
phone circuils is givén in the Annzx to Recommendation J.22.

2.. The CCITT draws the atlention of Administrations to the fact that it is In some cases difficult or
impossible 1o méet these limits. This may occur when unscreened paies are used for a long audio-
frequency circuit (e.g. about 1000 km or longer), of in certain camier syslems on symmetric pair
cables, o1 in the low frequency range (e.g. below about 100 kHz) in ¢erlain carries syslems on coaxial

cables. When such difTicultizs arise, such sysfems or p:nls of systems should be avoided, il possible,
for setting up programme chasinels,

3. Whén a sminimum noise level of al least 4000 p“Dp is a!wa)s present in the telephone channel (this
may be thé case in satellite systems, for example) a reduced crosstalk ratio of 58 dB bel\\een a sound.
piogramme Circuil and a telephone circuil is acceprable.

4. . The CCHT draws the atteation of Administrations to the fact thal, because of crosstalk which may
oocur in terminal modulating and line equipment, special precautions may have to be taken to mesi
the above craistalk limits belwezn two sound-programme circuits, simultaneously occupying the go
and fetum channels respectively of a casridr system (the most edonomical arrangemient), because in

those circumstances they occupy the same position in the tine-frequency band {se2 Recommendation
J.18).

5. The value indicated is baséd on the assumphm that siné-wave sl s:gna!s are uzed. '!'he usz of the
Test signal as descabed in Recommendation 1.19 is under study.

6. The effect of ceosstalk from a sound-programume cirewil info a telephone ciscuil s not a question of
secrecy, but rathes of subgretive distuibance by an interfering signal whose character is noticeably

dlﬂ'etent fi lOm landom noise or babble. ‘
The frequency oﬂ'sel adopled for some sound—progtamme equipment a!lov.s a redumon of
crosstalk from a telephone circuit into a sound-programme cireuit. However in the te\em direc-
tion, this seduction of crossialk remains only for spxech matena!, bul is practically ineffective

3) Attention is drawn o the fact that in transmission systems using compandors, a 3rd-order difference-fone
may oceur which exceeds the specified limit of 0.5%. This may occur whea the difference betwezn the two
fundamental frequencies is less than 200 Hz. Thus, the components due to 3rd-order distortion will have
Mequencies which correspond to the difference belween the two test frequencies. However, in these caws
the subjective masking is such that a distortion up 10 2% is acoeplable.
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for music material.
3.1.10  Fssorin amplitudefamplitude resposise
When the level of 2 0.8 or t-kHz test signal is changed from 6 to —6 dBmOs or vuce versa the

level difference at the receiving end should nol lie outside the | range 12 *0 5 dB Thls level
change of the test signal corrésponds to that prescribéd in Recommendation O. 3[ [9]

3.2 Additional paramelers for stercophonic programme transnussnon ‘
3.2.1 The difference in gain between A and B channels should not exceed !hc fo!lo'.-.mg values:
- 004 to 0.425kHz:1.5dB
0.125t0 10 kHz: 08 dB
10 tol4 kHz:1.5dB
14 t61s  kHz:3 dB _
3.2.2 The phase difference between the A and B channels should not exceed lhe followmg
values:
0.04 kHz: 3¢°

0.04 10 0.2 kHz: oblique straight-line segmenl on hnear—degree and logarithmic-fre-
quency scales
0.2 to 4 kHz: 15°

4 1o 14 kHaz: oblique siraight- lme segment on linear-degree and loganlhmlc-

frequency scales
14 kHz: 30°
15 kliz: 40°

3.2.3 The crosstalk ratio between the A and B channels should nol be less than the following
fimits:

3.2.3.1 Intelfigible crosslalk ralio, measured wilh sinusoidal tesl sngnal from 004 to 15 kHz:
50dB.

3.2.3.2 Nonlinear crosstalk ratio? 1o 15 kHz: 60 dB.

4. Transmission Performance of the Hypothetical Reference Circuit for 15 kHe- fype Sound-
progranime Circuits with Particular Reference to Dng;fal Methods of ’i‘ramm;ss:on

This section will deal with Speual add;tlonal _parameters for dng:tal systems CCIR Report
649 [10) and Study ngramme 14ASCMTT [1) refer. -
Note: The CCIR has issued Recommendation 572 [12] which dea!s with lhe lrantnnss:on of one saund-pm-

- gramme associaled with an analogue television signal by means of time-division mulliplex in the lie

syncheontzing pulse. The system recommended is a digital one, using pulse code mdunuon A sound-
programme bandwidth of 14 kHz provided,

4) The CMTT is requested to produce a déﬁni'lion for this expression.
Fascicle 1.4 — Rec. 1,21
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5. Estimation of Transmission Performance of Circuils Shorter or Longet than the Hypotheli-
cal Reference Circuit

CCIR Study Programme 17D/CMTT [13) refers,

Noté: Por furthec work, CCIR Report 4962 (14) may be consulted. This Reports also draws attention to
cartain differences belween the above Recommendation and one diawn up by the OIRT.

86  Fascicle M11.4 - Rec. J.21

Fascicle 1114 - Rec. )21
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R v Annex C3

LT

“A Consideration of local interfefe':ic'e‘prob!e:hs n VHF/FM broadcasting”

By K. N. Stokke

EBU REVIEW — TECHNICAL, 1981 DECEMBER

Second hamionics of channel-2 sound z2nd

vition carrieis interfering with Band 1i

Local oscitlalor of television receiver tuned
g to channels 3 or 4 interfesing with Band H

Second hamonic of VHE[FM carrler
interfering with Band 111

Second harmonic of YHEfFM Tocal
oscillator inlerfering with Band HI

Fig. 3 Diagram showing pofential sources of _interferencé between VHF[FM
transmissions and television {ransmission in Bands I and I {sysfem B).
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Annex C4

- Specifications of a Radio Receiver for Use in ?iépaﬁng a Channel Plan

The Tables G4-1 and _C-42 beiow show, sespectively, the specifications of the receiver
~ which is used in Japan in drawing up a channel plan and the reference performances that lake
* into accounl the charactéristics of FM broadcasts.

Table C-4-1 Speciﬁcﬁﬁions of the Receiver

Iems _ Specifications
1) Tntermediate fxequeacy © 0.7 MHz
2)  Infermediate flequency interfesence .
. iatio R Oves 504B
3} Local escilfation l'te(]uency (=) side
4) Drifling of local oscillation l';équency iess than 10 kiz :
- 5% Maximum sens:tm(y - Less than 20 1V, the sensitivity requued in oblalr.mg the -
S : oulpu( of S0 mW
6) Differénce in sensilivily Léss than 3 dB
7) Image interferencé ralio © Over 30 dB
- 8) Selectivity - £200%112: 14 dB
: 00 kHz: -34 4B
" 9) Minimium input requued SN ratio
© " when §/N ratio is set " 30 dB: less than 30 gV
45 dB: less than 100V
-§0) ‘LR Sepa_;anson Over 20 4B in the range from 100 Hz to 10kHz '
Source:

Repott of the Radio Tnhmcal Council of the Mm:s!ry of Posts and Telecommunication of Japan,

1961, exéepting item (10) which is from the 1963 report of the same Councit
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Table C-4-2 Reference Performances of Receiver

" tems . Specifications :
1) Bandwidth of intermediate 200 XHz 3s reference value _
frequencies ' N oo
2) - High frequenacy input impedance 30002 batance form (should be convertidl inté un:
balanced form by atlaching an intermédiary tap)
3) Unnecessary radiztion Less than 50pV/m as a tentative value, for a distance of
. 300 . : o
4) AM suppression © Over 30 B at aninpul level of ImV
5) Deemphasis characteristics 50 pS
6) Electric fidelity Deviation from she de-emphacis cuive should be 12 dB
within the range of 50 Hz — 1S kilZ
7) Distorlion ratio In case of 400 Iz 100%-modutated signal with mpul le‘el
of 1mV, the conteat ratio of high harmomcs should be
Tess than 2%
8) Maximum oulput More than 2W wiih harmtonic distortions 107%
9) Residual hum Hum fevel for SOmW oulput should be Jéss than =30dB in
the case of 400 Mz 307%-modulation f-lg,nﬂ with mpu! Tevel
of imV.
10) Noise index 8948 as a recommended value
11) Electdc fidelity of steseophonic Déviation from de{mphas:s cupve should be less than
channel 12 dR mﬂim the range of S0Hz — 15kHz :
12} LR 1Ievel difference Difference in kevel belween the de-emphasis characterstics
of the keft and right channels should be less than 1.5 &8
within the range of 100 Hz — 10 kHz
13) Distorlion ratio of stereophonic In casz of 400 Hz 45%-modulation signal with jnput !e\elj
chanael of 1mV, the content satio of high harmionics at the dut-
put of SOmW should b2 below 2%
14) Intermodulation Less than ~30 dB within the range of 400 Hz - 10 kHz
Source:  Report of the Radio Technical Councit of the Ministry of Posis and Telecommunications of

apan, 1961 excepling the items (11) to (14) which are from the 1963 repost of the same Coun-

cl.
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‘Annex D

Observed Data on Potentiat Field Strength in FM Broadcast Wave Band

- Field Stréhgth; dB (1V/m) = dBo — 20log %’ +3

I ‘The State of Sabah

: vatare | B 5 Polarization | Azimuth Observe ‘
Station Obsened at: ¥ Fiequency plane degies | v dz::(' dl?:i)) Re.malks
Ranau 91.5 H - 295 290 Eawa Mandau/Kudat
_ 935 H. 310 . 810 Layang-Layang
- 913 H- 310 81S Layang-Yayang
Tambunsn 383 T 28 37.0 Carrier
g (918 H - 340 23.0 Lawa Mandau/Kudat
- 935 H 28 740 layanglayang
LAYANG _ 915 “H 2 3 750 Layang Layang
LAYANG " | K¢ningau 885 H 20 300 | Canies
' 91.5 “H o 16.0 Lawa MandaufKudal
923 'H 230 220 Brunc} -
935 H 30 63.0. Layang-Layang
959 H 230 200 Brunei
91.5 H P30 " 63.0 Layang-Layang
- ; 10725 “H 40 395 Camier
Sipitang 88.5 H 50 110 Carrier
i 223 H 250 550 | Brunci
935 (3] 45 510 Layanglayang
938 " 250 300 Brunei -
95.9 -H 250 520 . Brunei -
‘ 96.9 | 250 255 Brunei
SIPITANG | 915 H 45 480 Layang-Liyang
Weslon 923 H 240 10 Brunei
HUSP“’l 93.5 H 50 320 Layang-Layang
B 959 H 240 330 Brunei
_ 915 "H T 50 360 Layang Layang
Beaufort . 923 H 240 230 Bruzei
S 935 H " 50 390 Layang-layang
915 H 50 450 layang-layang
[AYA,N(;;_ Nibawan 935 H 10 480 Layang-Layang
LAYANG | TX ", 0 450 Layang-Layang
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. Polasization | Aziinuth | Observed
Stat X : :
ation | Observed al Frzquency plane degiee | value (dBo) Vl_t-ema(ks
Paper 885 | u 45 | 410 | Carrder’
91.5 i 45 33.0 Lawa MandaufKudat
923 B 230 47.5 Biunei
929 H 45 300 Lawa MandaufKudat
93.5 H 60 “71.0 Layang Layang
93.8 H 230 460 Brunei
959 H 230 43,5 Brunei
96.9 'H 230 420 Brunei
91.% - H 60 700 Layang-tayang
Kola 8.5 n 65 370 Caries
Kinabalu 91.5 I 55 430 Lawa MandaufKudat
923 H 230 420 Brunei -
KOTA 919 H 53 440 Lawa Mandau/Kudat
KINABALU 915 H .65 720 Layang-Layang
93.8 i 1o 300 Bunei
91.7 H 25 319 K.KfTuaran
959 H 230 45.5 Brunci
269 H 230 330 Brunei
97.5 H 65 705 Layang Jayang
1002 H 25 230 K Kflayang Layang
1037 H 25 ’2_6_0 K XfLayang-1ayang
Kota 91.5 H 215 310 fawa MandaufKudat
Betud—1 929 n 215 270 Lawa MandanfKudat
935 [} 165 4.5 tayang-layang
9.5 H 165 250 Layang Layang
Kola 93.5 n 165 270 Layang Layang
Belud -2 97.5 H 165 260 Layang-Layang
Smdakan—1 93.5 H 280 490 Layanglaysng
91.5 " 250 490 Layangfayang
Sungai 935 ] 215 a 540 Layanglayang
Maznils 92.5 H 215 830 Layang-Layang
Bt. Garam 935 H 295 30 Layang-Layang
91.5 H 295 550 Layang-Layang
SANDAKAN : : ‘
Sandakan-2 9315 H 280 445 Layang-Tayang
91.5 H 280 450 Layzang-Layang
Beluran 935 H 280 . 610 Layanglayang
97.5 B 280 610 Layanglayang -
Telupid 93.5 ] 310 460 Layang-Liyang
91.5 H 310 410 Layang-Layang
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e ad age Polarization | Azimuth | Observed’ o i

Sfflion Obs§ned al: | Frequency |- plane “degeee | valuz (8Bo) Remarks
Sungai _9'15' _H 310 230 Layang Layang

Sabahan 91.5. | 310 4.5 Layang-Layang

Madaij Caves ) 935 H 310 210 Layang-Layang
R 975 | M| 310 00 Vayang-layang

LAHAD | Turgku 93.0 BT 260 '38.0 Carrier

DATU - ro3s | w200 50 LayangLayang
e : OLS C M 290 170 : Layang-Layang

Silibukan | © " 938 H: | 29 210 | tayanglayang

SR 97.5 ‘H - ‘290 00 Layang-Fayang

:&ilpoﬂi 938 H _ 3060 310 Layang-Layang

i 918 [{ I 300 320 LayangTayang

Kalﬁb;kén ' 935 H 330 | =_?7.13: Layang Layang

o 915 H '2330 1 250 la)'ang—iayarf:g

Kunak . 91s: H 310 190 | Layanglayang

. 915 [T - 319 170 - Layang-Layang

Merutai 93.5° H .320 MO Layang Layang

' 92.5: H 320 210 Layang La

TAWAU : : : r , el yine _ayone
Sempoma 935 H 1300 ne Layang-Layang

T 91.5. : H : 300 C 220 Layang Layang

KPGTarinjuhg ‘93.5_ " H ‘315 ' ?8.0 Layzng-Layang

Bt 915 ‘H -315 T 280 Layang-Layang

Tawau _ 93.5 H 320 380 LayangLayaiig

Alr PO"V 91.5 - H 320 370 Layang-Layang
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The State of Sarawak

Station 0§sen'ed a_:: Ft'eguenéy PO’;;‘;::O" A;;El;h ‘_ﬁzeag) : ‘iltieﬁ‘:arks
6th Sariket ’ . 880 ' 200 ;| 650 -
31 Sibintek 37.8 H 20 | 0 | Tk
969 H .. 60 10 Brunei
Bintulu 96.9 v 45 | 40 Brunei
Nizh 92.3 H a5 | 30 | Brunei
9318 H 60 150 . | Brunet
95.5 VA 315 2.5 | Brunci ()
] 915 H 45 C 170 0 | tayanglayang
Miri £9.5 A 270 20 Indizn music
923 H 45 120 '} Bronsg
21.5 H 45 - 19.0 Layang 1ayang
938 H 90 360 Brunei -
959 H 45 130 Brunei
96.9 H 90 340 | Brunei
915 H 90 17,0 - Layang-Layang
4th Kuala Balam 59.5 v %0 70 English Music
923 H 90 | %0 Baunei
935 H " 45 185 Layang-Layang
938 H .45 390 Brunei .
95.9 H 45 225 | Brusei
96.9 H 45 | 410 . | Burei
Muidi %08 i 20 | Minima} | Music - -
923 H 45 310 | Brunei
93.5 H 45 240 Layang-layang
93.8 H 40 430 | Buunei
959 H 45 300 Bruriei
969 H 20 420 Brunei
91.5 H 45 210 Layang-layang
Lawas 9038 H 30 30 Music
923 H 225 470 Brunei _
93.5 1 45 280 Layang Layang
Sth 93.8 H 0 230 Brunsi
959 H 270 450 Brunei
969 H 255 250 Brunci
975 H 20 240 Layanig-Laysng
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Division| Observed at: Frequency PP';;:Z:;IO“ A;;::;h v:;z:.e(r:l;’:) Remarks
Buang Soil 90.5° H 450 ¢ 210" | Brunci(s)
_ 918 v 0 1740 Brunei (5)
T 923 i 135 4.9 Brunei
939 \' 313 120 " Lawa MandaufXudat
935 R 45 230 Layang-Layang
938 H §50 430 Brunei
940 Y 0 240 Cincse
944 v 0 40 | Music -
95.2 v 0 60 | Brunei(s)
95.5 v 0 16.0 Brunei (s)
Sth 959 H 135 730. | Buiei
96.9 H 215 36.5 Brunei -
o 915 "H 225 24.5 " Layang-layang
Kpg Bikol ]° 905 H 45 220 - | - Brnei(s)
‘ 91.3 H 0 .| 136§ Brnci(s)
913 i 45 730 | Brune
915 H 0 440 Layang-Layang
93.8 o 315 400 Brunei -
939 H] 315 190 “Brunei (s)
955 - H 45 120 | Brunei(s)
959 " 45 - 240 | Brunei
96.9 H 45 380 Brusei
915 H 315 410 - hyang-l.aymg
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Annex B
List of Additional Usable FM Frequencies for Plan A

In aclually using these _l‘réquencies, fusther examination will be required contérning the
designing of devices including antennas and conbiners, elc.

Station <h 1) | s Quit2)
KOTA KINABALU 1009 101.7
KUDAT : 595 1077
SANDAKAN 102.1

TAWAU 5940 |
LAHAD DATU 100.7 1041
TAMBUNAN/KENINGAU

{Layangtayang)

SIPITANG . 102.7

RANAU

PENSIANGAN

TENOM

NABAWAN | |
© KUCHING 98.1 999
BANDAR SRI AMAN 835 919
SIBU

MIRS

BINTULY 1049 105.7
LIMBANG

SARIKEI 1033

KAPIT 977

SARATOK 1049

BAREO 97.7

BELAGA 989

366 -



. Annex

List of Prequencies of Existing VHF Radio Stations

1. TheStalé of Sabah

B

KOTA . NBUNAN
stn |KIABALD | komnt fomvonan| mawno | WD (i | SEANG
(Bt. Lawa " {{B1. Kelapa) (Mt.Tng} (Mt Andrasi) (Mt Sifam) (layapgf Tampalagus)
Mandau) . - Layang)
1002 70075 | 1335 | ase . | w5505 | 1002 256
_ 1037 915 15| 138y | wsase 103.7 75825
Recelving | 15335 | 929 154775 | 155350 76235
Frequen- _ L
cies (MiHZ) 157.3 155.500
157.35 157.25
1573
2. The State of Sarawak
. . BANDAR 5130 IRl : . ARIKE] .
s | BRI | HAMN s [ 1y [N | VR | S | S
7215 | 1341 nss | 7225 2869 - | 1568 | 825
7220 157.0 ne 723 82.5 1570 | 155025
155025 | 1ses 7165 | 820 87.55 ‘1 15225 | 155150
155.350 71.825) 822 126.1 15735 | 1559
160.0 722 825 | 1523
162.3 n3 828 155.025
Receiving | - 16235 1 1412 | 155015 | 15538
Frequen. | 1624 ta23 | 13535 | 1568
cies 162.5 - 1429 | 1569 1570
MHD) | 60 1620 | 1570 15725
: 157.1
157.25
15235
1624
162.5
1659
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1. ‘The State of Sabah

[ Ko AT S CLamao | TAvsunay T o o
sution IIEANY @i | SMPMAY | oramy | e “Ranag | @t
Mandzy | ' ' Ot Ssm). [(ayang Layang | Tompaligss
W w W[ w w | w w W
33.2750000 | 82600603 | 1007525) | 159.975010)]  20.025050) | 70,0504 50) 70.400¢ 503 | $2.600(60)
13.3750100) | 1335250003 | 92015029 | 160.215035) 82600(50) | 82.525¢ $0)] ' 82.575( 60y | 82.825¢60)
15430 C10) [ 13.27510) | 82530¢60) [ 160.7000253] 82 62560y 82.350( 60)]  82500( 60) | 160.425025)
160.275C 25 | £53.975(10) | 82.23560) | 163.800025)] 160.550025) 133.305(250)] .125.100¢ 50) '
160.225(50) { 810230103 | 161.90025)] 161.900¢60) |153.425¢ 103] 126.100250)
B4.20010) | 162.225¢t0) 161.950650) [160.7 ( 253) 13395¢250)
Trans- 3847500 | 162 2750i0)] 163.850¢ 60} 153.540( 10)
Freques. 148.325(10) | 162:450(10) 1619 ( 60)]- 160.450( 25)
l;::] 148525010) | 162675(10) 1.0 (20)] 160.550( 23)
148.825(10) | 162.900(10) : 1 163.500¢ 50)
148.875(10) | 163.025¢10) 161.900( $0)
H8.925¢10) | 163.800(10) 164.400(140)
148925010) | 169.025010) 165.400(140)
£55.375010) | 164.250010) 165.900( 20)
158.675(10) { 165.025(10) 167.200( 20)
] 159.225010) | 166 600(10) N 169.200( 20) |
2. The State of Sarawak
Sutica | KUcting | SINRAL | StBU sirt | sinTuiy | cisisaxe ssfiﬂi‘;g{( KAPIT
(G. Serapi) (B1. Temudok) Singalang) (B1. Lambin) (Bi_Nyabaw) § (B1.Mais) (!;;af(”an);: {Kapit)
w w w w w LN w ;W
50.0 92360} [ 864 (10 | 1655 10y | 7245 (to0| 819 (10 | 15680500 | 8225 1y
7235 (100)]  99616¢50) | 866 (1m) [ 766 €103 | 72.50 8225 10) | 161.60¢403 | 160.225¢ 59
7740 100) 1616 (50) | ss.85010) | 7665 (10) | 370 (oo | 8255 (o 161.85¢40) " | 160.35¢0¢ $)
1215 €sn) 1665 am | sr0sa0 | 68500 | 822 o | 1213 (s0p 16135¢10) | 167.4° ¢ 2)
P15 (3B 1700 a8y | 370300 | 9240 s0) [ 815 (100 1568 (50 B '
1500 (1) - 2200100 | 25 o) | 82.8 ooy | 160225000
152.7¢ (100) S130(10) 11480 (25) {1594 ¢ 20) ] 160.550020)
o | 45225 100y 8750010 1552 (30 |1s6.8 qony| 1616 (s0)
Frequen- {4578 §1.70010) [Ess3 50} [157.3 ¢ 50)| 161.85 (50)
MH2) | 15795 827510 11355 (50} 15795 ( 30| 1638 20y
1€0.225 82.310) ' 160.53 (10d)
160.550 32.85(10) 160.275(10)
836 (10) 1S (10)
1616 (100)
161.7 (100)
161.85 (100)
16195 (100)
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