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AESTRACT
t

station allocaticns,
receiver installations
be procuced in these

rcce:vers bV’ ) ' '

*'ﬁ varving- nannel separation, and
(2] 1ntro”uc composite FM'baseband.
This informstion was obia n , : ionnaire survey, phone
cnguiries made to the Deparitment =i the public and several separate
Depertmental investigation ‘
Other work undertaken dur ng the course of these tests included:
i: . » ) “ v () y
F (1) & field streng:th survey of the test station and
; S3HBC-TH '

(2) in investigation into field strength differences
between horizontsel and vertical field components
of llnegrly polerised transmi 851ons.

- Althouch some worthwhile results were obtained (asroutlined in <This
_ Report), the tests revealed other Zactors which could also play a
significant par in the formulaticn of planning guidelines. A
further set of test transmission should be undertzken to enable the
. Departnent to evaluate fully the s=xtent of these factors and their
likely effect upon future planrlno.¥ | ) :
. I




Seetion 1 INTRODUCTION .
. 2 s - e T e Yt aem 147 ST
This summary report is compilation of cdata zngd resulits obizined

a
the Postal and Telzcoomrmuriecsti

FI1 test tramsmissions held during the period 12/40
[w] Pa

T /
20/12/1978. These results were obtained froa investigations which
i

.’.L o . > 3 Ead —~ - PR S < ~ o~ H i)
tere conducted to provide information reguirsd o assist in ths
plamning of optimuwn station allocations within the 881081z

VHF-FH band. , - : .

ies of

seri
with Tele

» E

-
= K - 2 y = - ~ > -2 P I cad = o,
om Australia, the Australizn srcaicasting Commission an

104 134
the Australasian Performing Right Associztion.

Y

The two fundamental areas of investigation involved:

‘a) obtaining informaticn on minimum useble fregusncy sevaraticn

between co-sited station transmissions, and

siz tests was conducted by the Deparirent in asscclation .

b} exanmining the compatibility of S.C.A. (or Supplementary lMonophoni

Transmission) with pilot-tone stereco in view of -reportzd crossta
problems. '

& test transmission was located adjacent in freauency to 3ARC-Fil so
that 3ABC-FM could be used as one station in the spacing trials.,

The two transmitting antennae wvere co-sited on ths LBV-2 tower at

" Mount Dandenong (See Figure A).

.

were 50kw ERP and 10kw ERP respectively, both being horizontzlly
polarised. - ] :

The actual broadcast levels of the 3ABC~FI] and Test-Fil transmissions
3

L3

The test transmission schedule-was as follows:




in stereo only.

.

Implementation of the tests was achisved by the use of the 3ABC-FM -
standby equipment. Recorded prograzme materiz’ ‘compiled by Telecom
state office persomnel was chosen o eppeal to e&s wide & cross
section of the listening community as possible by including & wide
rangwng selection of misice.

ggstiNo' S Period - ’ Test Freoouency Naturs of Test
A 12/10/1978 - 25/40/1978 10%.7Miz - Separation from
j' . . - 3LBC-Fii: Tz

B 26/10/1978 - 1/10/1978 104 . 73Tz SH.T. at 3.54Hz.

deviation

¢ 2/11/1978 - 8/11/1978 0L, TiHz S..T. 2t 7.5kHz
D - deviation '

D 9/11/1978 - 22/11/1978 ' 104, C¥Hz 800kHz separatior

E 23/11/1978 - 6/12/1978 105, 1MHz 600kHz separatior

- F7/12/1978 ~ 20/12/1978. - .. 105 3MHz LOOkHz separatior
(N.B. ) A1 of the test tfaDSNlZZiDQS‘OULllie ‘above were modulate
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TP
10kw ERP respectively > both omni-directional) the Melbourne

tions which affect channel 2llocations for VHE-FI

The various restiric i ct
Services necessitate a careful choice of factors which include the

rporating Supplementary leonephonic Transmission

possibllity o
into the composite basebznd stereo signal, .

he FIi transmissions were conducted by the Postal and Telecommunicat.
58S

.}
!

T
Department to obtaln information which would assist in the planning

of future FM station allocations in the 88-~108Miz VHF-FM freguency

band., The following test results were obtained:

For the 3ABC-FM and Test--FM broadcas cwers used, (50kw ERP and

metropolitan area was found to be adequately served.

@

The Typical receiver'installétioh.comprised a mediﬁm to highly-price:
stereo Hi-Fi tuner or receiver housed in a guiet environment,
possibly near main roads and employing & reasonably adequate
anterna system. It should not be inferred here that the .
Ugypical receiver installation" is representative of the actual
population of receivers which ha?e been purchased with an FM
reception facility. Sales figures show that within the community
‘the proportion of "Hi-Fi' tuners or receivers is extremely small -
compared to the total number of FiM receivers sold.

The receiver installation referred to herein was found to be
typical of installations owned by people who responded to the
questionnaire. It is typical of the type of receiver which is

actually employed by listeners who have an interest at the nresent
time in.receiving FM broadcasts. '

As the use of the Fi band is expended and a larger variety of

-

.s2rvices are intrdduced, a great deal more use may be made of a

g - . 3 3 + » )
greater variety of receivers, VWhen this cccurs, the "typical

receiver installation" in regular v-=e may vary dramatically.

Vith this prespect in mind, it may be necessary to qualify some
&/ ...




of the conclusions which have been drawvm from the responses too

the questlonnaire,

Overa]1 reception of JAEBC-Fi wasz very geed. Reception of iths

Test transm*551on, bageu on relqblvelv strong signal strength

readings end inoisefrec! reception (reportzd by az prroxinmatel Y

HeanZy

60% of survey 1lsuehvrs), was also good.

ference between the ABC and Test trenznissions eppears 4o

o’
D
)
Q

) 5 A - 3 3 LS -+ 3 o+ ~ v~ - 3l o ~ry e -~
me quite significent when the charmel ceparztion is reducesd
-

to 400kHz. 4 senaration cf 600xHEz, on thz hazsis cf

extracted Ifrom the Ques melire survey, m2y bz a reszsonable
~choice of channel separation. However furthzsr work must te’

underuaken to confirm this.

The 11t”oduotlon of am S. h.T. component avpesrs to result in i
i
/

significant interference to stereo recepti
responses indicate that a-low deviation (3. S.M.T. signz? may |
p‘p vide an aCCLDIablj ¢ou level of inte rﬁerenée to stereo reczpiicn.)

In view of laboratory investigations of stereo S.H.T, crosstalx {
problems,.the introduction of an S.M.T. signel is not recczmended ;
. B _—

2t this time. ' S ‘ : =

At typlcal receiving svtes the fleld providzd by the horizontally

p@larlsed test and ABC-FM signals contains a vertical component that
is typically 11 to 14db smaller then the horizontel componsnt. This

)

would possibly affect those listeners using vertical whip or

telescopic anterinas such as uhoue used with car or portable radiocs.

~.

Finally, there appears to be a need in the listening community Ior

information to parmit them to improve their antemma and recesiver
installations and thereby make best use of the available signals.

e




i e
The'%o t trancmissions involved the imp cmentation of two main.
~ ole
L

th@Sbloa oryrurials; tg;se,being 1;rétlvra‘se cusnitiel decrezsz in
channel separation between the Test end ABC-II Transmissicns and

t B
secondly the inclusion of two Suppliementery lionophenic Trzmsmiscions.

The "3ABC-FM antennz system (a 42 stack VEF guadrant, ¥
ED792) has a gain of approximately five and is mounted on tha top of

the ABV-2 tover at Mount Dandenong. The Postal and Teleceorunicetion
Depariment test transmission (Tes:i-F3l) was rediated fro:.; unity

gaﬁn,anienna array comprising four Hills translator aﬁ*C:::E I the
corner reflector type (Hills model LCR-ITHP-274) mounted som B
200 feet below the BABC-FH antenna. ‘ :

i

ck

Three aullthH81 Departmental lnvﬁ"tﬂra ions, withou
ation of the listening public, wers conducted to furnish Zurther
i

.information which coula be directly related to, and essizt iny

the interpretation of £he listeninz test results. The resulis

. . L. B . ~ . . ) - . .
of these investigations have been cocmpiled as irndividuzal Internzal
& mmari vinich are cutlined lz
laboratory reports, summaries of which ar 1in i
report (See Section 4). S R

The test progrem was organised as follows with each invesTication
b

¢ing reported separately. _ .
3.1. Questionna ire Response Report - B oL
. The questionnaire sought information in two major categorizs. -

'Firstly, details of the respondent's FIf receiver in

S
requested. The reguired information coversd the listenizz
environment, receiver type and cost, the aantermma systen uz:zd exnd
additional facilities provided on the Fii receiver, oo

e

Secondly, test signal rbC°Pt10n reports were sought. Trz Zztails:

requested in this section included the standard of 3ABC-Z%

reception, whether or not spurious szgnals and/or noise-cm the
Test signal were present and finally, vhether or not any i“éer;;rance
to the signal was evident and if so, the natrue of the interference n




Aﬁwrc"wma sl 2000 cuestiomnaires were dospz CO Tthe genzrel
. e 7 - . o
.

J
‘public in the foll

a) 7C0O (r“;resehtatibg alprcximately 35:4) were sent o a )
technically oriented sscvion of the cocmmunity end included
persons from both private and public business sectors, ez,
industry, educaticnal institutions, varicus government
departments é#o

b)  Approximately 1300 (65%) were sent to membsrs of the pudlic

who made telephone enquirles 1o “the Deperimznt in resoonse -

to invitations announced on the Test transmizsions.

“From the end of the first week until completion oI the Tests, 2
telephone recorded messaze requssi d callers to inform the
~ Department 1if any intp;ferepce to 3ABC-T¥1 end/or the tes
transmission was detected in thelir receivers as z CONSeQUENCR 01
a test transmission and if so, whether a follow-uz inves

at the complainants' premlses could be arrenged.

As at 22 February 1€79, 625 comDWGicd guesti lﬂa;res,had been
received by the Postal and Telecommunications Decarinent
repfesented a 31.25% return on the originally despaitched 2000
guestiomaires. This was a godd_response end 2licwed a

reasonable degree of confidence to be placed in the derived trends
as being representatvvh of typlcal VHF-Fi1 recziver installations.

The raw data was extracted from the received questionnaires and
disblayed in the form of a statistical histogren from vhich
various trends (eg. population spread of receiver instszllations)

were -quickly and easily identifiable.\\ ' '

3.2 ;Ll tener Co aint In estlgﬂtwon Pero

"Together with the questionnaire -mentioned above, inTformation
circulars were despatched to listeners of the Test-F
In these it was cKpLaln°d that some listeners! receivers might
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could ba arréngeﬁ, the vnvcb*iggting—officef recorded details of
the complainant’s,Fﬁ receiving installation and the signal levels
obtaineﬂva€~TV nd F}M entenna terminsls. Also, the horiz
component of the field intensity (in microvolts/meter) using an

' ot antenna attachkzd to a Departnental vehicle
SHTDd in the street OufS‘fﬁ the complainant?!s hbuse.

5
n
’53

RON
o

Finally, the investigati officsr undertook a subjective

mz

i
assessment as to the daglee of crosstalk, spurious responses
evident, and tuning difficulties, a2s well as possible causes
of signal degradat 113Eﬂwch.mlg emanate from the receiver
installation itself, ' |

/

115 conmplaints were investi t d involving a tozal of 122
" receivers covering 42 alff ent trands.

3.3 IPield Strength Suy?ev

The first of the th ee Departmentzl investigations involved a
field strength survey of the FM tast transmissionts coveragD to
supplement information provided by the questionnaires. Field
strength measurements were made oI the 3ABC-FI transmissions at

the same time to allow comparisons to be made between the two
services Alsc, subjective listening tests were carried out

using a Sony CF55 portable receivar (chosen to represent a typical
portable unit in public use) to dztermine if any inference existed-
between the two stations (104.71Hz, test tremsmission and 105, 7iHz,
3ABC-FIf).. Also an attempt was made to measure the aerial radiation

pattern of the test transmitter a2t a radial distence of 15km.

(N.B.) The exact pattern could noct be determined becavse of the
varlatloao in top0ﬁraphy and evalustion throughout the area.




‘The second of the D Daru\ontal investigations was conduc

- AR D R T
SGPG..L"EL Ce Chird ehnanneg

3.4 Labcretory S.M.T. Tnvestication

Poshal and Telecommunications Department's laboratory. A
ol

o

sub-carfler vhich was itself frequency modulaied, vas

a
the corbosi ‘baseband input to the FII trazszitter.to provide a
1

crosstalk, linear and non-linear crosstalk, were investigated,
firstly with respect to crosstalk of the S.MH.T, signal into txs

main chanmiel and secondly with respect to crosstalk of the main
chanmel into t‘e S5.M.T., chamel. Tne renort on this inveéiigaticn,-
a copy of which' ,ppeérs in full in /! p endix A =zt The end of this
rebbrt,'discusses where these problems of crossialk are oS <

1ikely to arise and the means employed to minimise the
ph

occurrence of crosstalk problems.

%.5 Verticzl Vs. Horizontal Pclarisation Investigetion®

The third of the Departmental investigaticns in*o,ved'%he

determination of thz typlcal difference betwesn The hori

field component and the vertical field compeorent radiat

and ‘the Departmental test transmissions (T eSu—*r/, both of which
1

were horigental ly polarised. This inycstlgau_on deve

phone comments made to the Department by listeners who suffered
various interference difficulties with mobile reception. The

reports indicated better mobile reoeption of the t2

TR

compared to reception of the ABC~FI transmission.
s

in field components is important as it_indicates the additional
transmission loss suffered by receivers LSlﬁ” vertically polarised
vhip antennas (4M/FH car radios) to receive a basically horizontal

.

polarised signal,
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e c
test trancmission pericd have tzen comniled in separate Deopartmental

1ab0“atorv reports. This sectilcn presen

=

derlvnd from these reperu . ‘ L ' R

"To provide a basis for the following dicussion, the results from

the field strength survey should te outlined to give an insight into
the relative'size,of*the,servide egrz2as provided by the 3ARC-F3

and test FM trensmissions. The cutiine, in section 4.1, is an
xtract of the report covering ths Dapartment's Ilela ‘strength
SUrvVey.

«

4.1 Pield Strength Survey

. ®
4ot Service Area

The Mel ourne metropolitsa an area is adequately served by the test

0

transmission end the 3ABC-FM services and is within the mV/m. field
strength contour as T@CGWKEﬁdud b” <he C.C. I.R, ‘Recommendation
L12-1 Tfor stereo reception in larzgs city 1e

o

The 2mV/m. contour of 3ABC-FM passss through Geelong, the largest

population centre beyond Melbourrs. Censeguently the signal

~level from this station may be merginal in ¢ertain areas for good

stereo reception. Geelong was bsycnd this contour for the test
transmission. However, some sites at hiﬁhér elevations would
0

receive a erdal adequate for sterso reception.

The aeriagl radiation patterns for both transmissions vere nominally
omni-directional but mountain ranges to the North and North-East

of the trensmitter site modified :i;ﬂificantly the shape of the
service areas. The field strength was attenuated rapidly with
increasing radial distance in tkes’a areas. Siﬁilarly, the Tural

service arca (0.5mV/m conuour) wvas contained by a mcountain renge

o

e
running from Nerrim South to Wonthacei in the South~East and by
ce

mountains to the North-lWest in the Iit. don area.

FPield strencth contours for the test and ABC-FM +transm’.zsions
o . -

are shown in fizures 1 and 2 attzched.
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. ABC and test trans smissions respectively.

4,1.3 AePJPI Radiation Pattern

Technical Onereting Conditions Tor lelbovrna FIM Servicas

' Freguency -~ Power - - Antenna
. 7o L - Polarisaticn (Pattern)
- '} - - , ,
i o : R -
S | 4«@  | B oD ; ( s o .
JABC-FM. 105.71Hz : Ol ERP Hor¢7or gl (Cmni-direction
SMBS~FI 93, 7MHz mr BRP Horizontal (Omni-direction
3RRR-FM 102.7VHz {in ERP Horizon (Oln1~d¢rection
4,1.2 Subiective Tests
" L)

The subjective listening tests czrried out at a number of locations
failed To revcal any interferencs tetween J*BC—FN anu the test
transmission when the transmissicns were operating on freguencies
of 105.7MHz and 104,71“2 respectivaly. The highest field strengths
measured during the survey were SLZBuV/M end 91 dBu V/m for the -

The lowest field strength at which the receiver gave subgectwvely
acceptable portable stereo performance was of the order of
5OQBuV/m (approx1mately BOOuV/m) in a relaulveWy noise-Iree rural
area. ’ . . R ~ i .

An attempt was madc ‘to measure the zerial radiation pattern of the
test tran5ﬂ1ttev at a redial cu.st:::cp of 15km.  Although

measurenents were taken at a totzl of 55 sites determvned by this
redial distence, large variations in field strength were

encountered from point to point. T

This could be due to (i) wvariations in local topo*“qpny and

(ll) various degrees of obstruction in the
p=th.

radio

ie]

ant




To partially overcome. this difficulty, it waz assumagd Ttnat the
SABC-TM aerial rsdiation pattern ves perrectiy omui~dirsctiional an
a polar plot of the differeuce between the 31BC-FH anc 195? P

4o, Summary
(i) Both the Test-Fi and the BAB =i trernsnissions provided an
afemuat 51gn€ strez “Lh for Melbaurne end the metiropolitan

7 5 ~~ ~ T e LA o e
sing tests indicated no intsrfersnce batiwsen
el (s — . e - bl TR - LNty -~
stations (Test-Fil 104,708z ang SAEC-FII 105.7:5FHz), even

S
at high field strengths (O1dBuV/m and S4EBuV/m respactively),

(iii)The radiation pxttern of the test trarsmitier aerial vas
approximately crmi~directional.

4.2 Questionnairs and Listener Complaint Survaw Rensrts

Importunu sources of informa tvon from the test transzissions were
obtained from the questiomnaire sur rvey and the investigations made
into listener complaints. The results of the iwo,su;fsys are .
categorised into two sections, viz, "FI{ receiver installation
~details" and "Results of test.signals recspiion®, Yaere approvriat
eomparisons will be made of results aerlfoa mom allied angd
relevanu areas of both reporus. 1

This section will discuss ‘the re su“ts of Tests, A,D,E,F vhich
. S
|7

relate to the frequency separation between the test signal and
3ABC~-FM. Discussion of results of the T‘uama_«_'ni..g Tests Bend C
vhich relate to S.M.T. tests foll ow in Section 4.3,

L,2.1 FM Receiver Installation Detzils .

4,2,1.1 Questionnaire Survey Results L oAl

for rbcelve“ in= 7lat ion details,.
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P TESTS! GU ‘I”“»°"LIiEY

CUCCHPTLATION DATE (1) 18th Jan (584 returned) (2) 220 Feb (625 returnsd

ENVIROHNENT | momAL G?QLW_EEELA TOTET, B by
; PRLCEITLGE & TR A
Quiet H28 13.3 k55 , i2.¢
Near iain Roads 169 26.9 R 292.1
Near Power Lines 72 12.3 T7 12.3
Near Pactorles 27 4.6 30 L g
RECEIVER TYPE _
Stereo ‘n93 | By 521 . 83.1
Mono S 1 71 12.2 78 . . 12.5
Portable. 1 83 14,2 | 83 14.2
Car Radio 1 33 - 5.7 » 39 6.2
Hi-Fi Tuner - 231 39,6 287 . - 39.5
Hi-Fi Receiver | 174 - 29,8 : 18k 29.4
3 in 1 . 4o 6.8 b2 6.7
Clock Radio o 26 7 b,5 23 5,5
_Mantel Radio 1 1 : 0.2 1 0.2
. Sher o 1 6 1.0 6 1.0
\-’, B - §.
RECETIVER COST
1 . |
$50 1 4o - 6.8 , il 7.0
$50-150 o 156 A 26.7 168 26.9
$150-300 230 . 39,1 | 240 38,14
$300 -1 o172 29.5 18% 20,4
ANTENNA
RBuilt-in 1 117 . 20.0 126 20.2
Indoor Ribbon 191 32.7 205 33.0
TV (Shared) o 08 . 16.8 101 16.2
Outdoor TM ] 114 19.5 119 19.0
Other P 79 13.5 85 13.6
“-METER R
(jgs - | 378 B 64.7 358 63.7
xO S} 215 - 36.8 . 234 374
READING '
Test Stronger : 15 V ) 2.6 - 15 2.4
ABC~FM Stronger 182 - » 31.2 189 30.2
Equal 175 30,0 187 29.9
AFC SWITCH L A _
Yes = | 268 | 28.8 180 - 28.8
No 418 71.6 ’ Lhg 71.4
STERFO/MONO SWITCH | | o
Yes S 470 . 80.5 : 568 79.7°
Ho ' . ©119. 20.4 ' 131 21.0

TAELE 1 - RECETVER IUSWALE"TT”V SIRVEY
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h.‘hx"mbrlc =d (0130 to greater than:f%JO* stereo i
‘s F]

. receiver housed in a quiet enviromment and rpossib

~ For oﬁomp*v, it was fourd that the receiver houssd in a
“envireﬁmﬁnmz?enreSented T2.97% of_resp ndents'(based on 625 returned
,;q t_onnawres), vhlcn nb'ﬂo‘vf‘ly represents the majority o:

- B e N

ta ion. The first of These is the outdocr
e RS R o i - A - X \ .
wenna g”o D comp 1,1p -the ?outdoor Fii exbermat (18.0%), the.

; b4
Wfaﬂbeﬁﬂg 51 éed Wluﬂ"he TV. aerial! {16 ZV\ znd part of the fother! -
) which co p”lSOd roof Cipcle antennas etc.
1

. Tepre sented approximately 43%

caving the
mna installation comprising built-in {20.2%)
1‘ (33. OA) and fcar antenna! (aD““ﬂ";Dately Leiy o

rcpreeent the ‘remaining 57% the sample. .

. This Watter-catevory could have been made up of the transient

b

(

] :'r'j_ Ji.—o}l
: 5 r;"rlbDOﬂ" aefenia ight give sat-
ctory llubcn*ﬂ" on a permanent basis.,
) ®

5th readwngs were’ reno:tvd by reszo
“A majority of liste

ne
Tsubvey dla not have an L "C SWltChln” facility (7 L) and thu
tunlng of olosely spaced statlons coqu _present & problem. For
“the m830r1ty of llutGHQTS in the sampWe who had stereo/ﬁono switching
facility (79 7%), man~mede noise may not cause significant problcas

since the prov131on of & otereo/mono switch allows monophonic mod

to be selected in a noisy environment thus obtaining an.improvement

to the outpub audio signal-to-noise ratio. ’ ' ]

The poor performance exhibited by somo receivers in the sample may
influence the particular station allccation formet which can be

acopted in the VHF-FM band.
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e U 4,20101, Listener Complainis Vs, Ouestiorincire Sooesav

N -
SN
ey “-,1%,' o (.
In the period 15/10/197¢ to 2/1/10/ clusive, L4784 telesrone’czlis
relating to the test trans ‘5°von° were recceived oy the Deparimont,
Of these 498 recorded enguiries related. to ke tests Themselves, the

‘questionnaires or comments on the tests (e.g. interfercnce
program materlal), 1nc7ud7ng 222 specific cemplaints of int

RS S =
5:539 i s okl

_of 122 receivers and 42 brand names.,
the 122 sample.

. ' . _
Of this 122 total, 47 units (or 38.5%) had no prozien aterituitable
s ‘ g

to receiver performance., Included amongst this group were 6

European receivers whose tuning capabilities wers limited to a.
freguency of less than 105MHz, thus making if Gif:
to 3ABC-FiM which operates at a frequency of 105,75z,

A+so, it was founa that 14 of those 47 investizated units were
-either incorrectly tuned or had the source of ccmplaint rslzted o
-comments on progremme material. With respect : ©o the rezsining
27 units, it was found that either low fielid slrsngth (dztermined
by the 30 ft. field intensity reading g) or inzdeguzis anberma
installations were responsible for insufficient si
available at the receiver input, thus resulting in an zudible
superimposed’on the 51gnal It was found on furthzr investigation
that 12 vnits were found to be in an area of bzlow ExV/m Tield
inte nsity for the Test-FM sigznal and 5 wers Tound <o be in zn area
~below 5mVm/m for the ABC-FI signal. ‘

p.
)
oh
‘.t‘_\‘?'l
(@
(]
L4

=1
o v

(N.B,) 5mV/m is the field strength limit as recomcen
recommendation 412-1 for stereo reception in large city areas.

(PABLE 2) Brealkdovia of 4122 semplé into consiituent czteecries of

fauvlts encountered uoon investigation '

(a) No real receiver problem on investigation 1L vnits

(b) - Inadequate antenna 1nsba11atlons/low field 27 units
strength ' ' ‘ -

. "
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=
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o PR R TR
{of 5 procucts only 29 units
R N . P ) N
) qp”rla" products and crosstalk 8 units

7 unit..

- 11 units -
20 vnits
. 6 units
TOTAL FAULTS :
TR YT 422 units
INVESTIGATED
. (.B.) Total Lu:bcr o” VH“zd recewwe“ problems atiributatle to the
“ tests = 75 uALts.
As noted ahove, only 75 un?ts of the original 122 unit sample
suffered dsgraded reception due to receiver performance in the
prezcnce of the tesi»y:ggsmlsslpns and it is these 75 units that
Table 3 provides a conparls on-between rﬁ%ulto obtained from the’
qaestipnna¢% survey and tThe eners? Om07 aints survey.
bo2.1.3. Cn‘bﬂ-_aor of Reconver Tns allation Results
o Sﬁr?eyngamplég625), - Listener Comnlaint Survey (Sampls
(i) Receiver Type Percentaze of ¢ Valid Semole ‘i ¢/ Totel Semule
- Sample ~ 75 units i =122 uynit=
“Portable k2 S 850 : 14.8
Car Radio S 6.2 o 0.8
Hifi Reveﬂver 29:4 28.0 27.9
Hifi Tuner’ "39,5 " 30.7 27.7
5 in 1 6.7 25.3 . 23.3
Mantel Radio 0.2 13 0.6
Clock Radio 4,5 6.7 4,0
eeo/18
1




R

.

e

) - g -

..

. (lx) Anlenna Tyoe (Sample 625) (Szmple: 110) oo o - s T
= . Percentarse Percen’ase '

Built-in . 20.2 o 11
Incdoor ribbon 3%.0 -3
TV (shared) | 16.2 V 42 )
Outdoor FIM . 18,0 - o 21
'T,he-r - : ’1396 = . S 2D
- car aerial etc ' ' .

. -

the results in Table 5 yieids sone interesting datza. It
should be no: cd that not all of the complainants visited during the’
listener complaint investigation and sufvey vere necessarily
partlclpants in the questionnaire survey. o figures regarding the
proportion of those complainants who elso submitted questiormaires

m

are available so it will be assumed thzt the spread of the receiver

LY
and antenna type populations given in the guestionnaire survey

listinvs fairly reflects that of the general community. The
llstonyr complaint figures will be cezpared under this premise.

.

Th‘” assunption is based on the rarndez nature of the sample and

c; the relatively large sample size. Since requ sts for
guestionnaires and the subsequent return of results were open
to all sections of the general cemmunity, there was no bias
introduced into the survey sample. chever, %he'Dépértment dia

circulate questionnaires to a technically orientated section of

Y ,
the community (approximately 35% of the total despatched). Although

this may influence the sample profile somewhat, the benefit of

a
accurately observed results of the test would tend to reinf force the

validity of thc data. These two facto rs were assumed to balance

o

out and not unduly effect the validity of the survey.

(1) In the receiver installation results shown in Table 3(i), the

first item thet comes to notice is the similarity of receiver

sponges indicated that
Tuner or Hi-Fi

type proportions. The gquestionnzire r

"

i}
r:j !

a typical Fil receiver was either a Hi-

receiver. This is supported by the Qbse_fations during the
-~ complaints survey. However, cn2 discrepancy betwecen the

,,,.:.-

v

results that is evident is the narked incr “ge in compleinTs
relating to 3-in-1 rcceivers (25.3%) compared to the




‘(6 7% ; Assuming a randem naturs <f the complai

Y nt sample, lt
voulc appear that there exists 2 more widespread problem

associated with 3 in 1 receiver nariormance then with other

geceivers. For example, the otl:zr main categories of receiver
represented in the quesbloun 2ire and cemplaint surveys are of
roughly the same order: Tuners 22.5% and 30.7% respachively,
receivers 29.4% and 28% resp., toviables 14.2% and §% resp.
(N.B.) The complaint survey ficures are based on ths valid
géceiyer‘cpmplaints reported. Ths :énaining categories of
#eceivcf, viz. car radic, mantzsl radioc, clock radiogand cthers,
Qere tco small in guantity to wzlidly make any compirciscns
a?d conclusions. ’ o :

(ii) A:similar o.pax_son of the antemnz types used in tHe two
surveys ted in Table 3(ii) shows reasonable corrglatior

between the sccurrence of catezcries of antennas with the

obvious exceptions of the "buili-in® and "other" categories.

It was found that a significant proocztion (22%) of the antenna typeé
noted in the investigation survey ccnzisted of a "piece of wire or no
wire at all". Of the sample of 110 sr’stems, this represents 24 '

o

sumed that this

(1"

installations. It could be reasonaziy a c
antenna type could be contrilkuting to the 27 cases wher= pcor

reception was attributed to the listensrs anternna installation.

In complement to the above, it is obsarved that, both in the
gquestionnaire and complaint surveys, z large proportion of the
listeners! lnsLalTatlons ewoloyed stitable antennas. It was found

investigations that I

o

from measurements made during interfsrenc

O

receiving antenna efficiency (using ths 30 ft. field intensity
measurement as a reference) was rathexr low. The mean efficiency

of FM antennas was 16% with a large variation from one installation
o another. Most ‘installations were Tzlcw 10% efficient compared
to the mean efficiency of TV antennas of 30%. The sighificance

of this is that, while providing satisfactory recepticn, the

average installaticn does not make bzst use of




4.2.2. Results of Ter* Signal Recenhtion Report
4,2.2.1. Questionnaire Survey Results (Reier Table 4 for details)

The results cf the fTest Signal Reception Report’
survey reveal some in?erestingvirf rmation. Firstly, the great
majority (99.7%) gf this survey indicated geood to very gcod recertion
of SABC-Fii. - guéméllef majority of the sample stated th

receivers were free cf spuricus signals, (5 )

505 who responded to this guestion on the guesticnnaire
of noise (63.7%) {(i.e. 362 of the 568 who responded to
the queétionnaire}.' - . . .

.___§

However . an appreciable number of the responaeﬁbs,-l73 in total,-
stated that ”noticeable hlss" was evident. Since a majority of
listeners indicated that reception of the test signzl was goocd, it
would seem that these respondents were fairly tolerant to low level

- background interference.

Table 5 provides the extracted - -data on reported interference with the

test transmission during the four test seque nces which involved
o

variation of the separat tion of 3ABC-IM and Tesi-T (See Section 4.3,
Tahle 6, for results of S.M.T. test sequences’B'and cl.
. TEST A  TEST.D TEST E TEST F
IMHz  800kiz 600xHz  400kHz
RESULT
No interference : 76.5%  75% T~ 76.2% 72.5%
interference . 5.6% 8.6% o 12.6% 18.9%
No report o 17.% 16.4% - 11.2% 8.6%

TABLE 5 - Reported.Interference results from guesiionnaire survey.

Data from these four tests reveal that as the separatioc: betweon

the Test and 3ABC-FM trensm1551ons was decreased, there was an

the test signal. Also, it is observed that the overzll percentage

of the sample who reported no interference to the test transmission

= - . 0§ =




CUpMt e i alUa UALL (L) 100N Januar , (2) 22n2d Fﬂbr‘efJ
#3E-TH RECEPTION TOTAL # BZP. | TOTAL ¢ pup,
Very wood N5 81.3 . 503 80.5 -
Cood 110 18.5 120 19,2

- Pair A : 14 2.k 15 ‘ 2.0
DOOI’» l 0.2 - 2 B 0.3
Very Poor 2 0.4 2 0.3
SPURTOUS SIGNALS | o S
£BC-FM - 2 T 105 - 16.8
Test - ) 109 . 18.7 116 © 18,6
None S 272 46.6 260 4.4

J

NOTSE ON TEST SIGIAT

None - : ' 336

57.5 362 57.9

Noticeable . 179 30.7 183 29.3 -
Annoying 21 3.6 23 3.7
Hiss ’ 167 28.6 173 27.7
“Pop-Pop ' 11 1.9 11 1.8
“C‘*ck I6 7.9 47 7.5

EST A - 1MHgz

OK , HSH‘. ? - T7
No - . - . ‘ 34 : 5

° ¢
O\

TEST B = SMT LOW B ST .

0K ' o 433 ' TR ‘ 456 _ 737
No' . L 53 9.0 53 . 8.5

TEST_C - SMT HIGH

0K : 408  69.9 o 433 69.3
Ho S 73 12.5 . 7h ©11.8

ST D ~ 800 kHz

0X . ) 443 - T

5 469 Y
No 52 8 .8

.0
8.6
TEST E - 600 kHgz

oK - 1 nug 6.7 576 76.2
Ho 74 2.7 -~ 79 | 12,6

TEST F - 400 kHz

D . : .
o ‘ 430 73.7 - 453 - 412.5
Ho - . 111 19.0 ] 118 : 18.9
*Seemingzly unaccountable errors are due to scme quesfwonualres belug

muttiple replies which were then designated {e.g.) 368 (a), 368 (b), etc.

s

TABLE 4 ~ TEST SIGNAL RECEPTICY REPORT DRETAILS
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ests to 72.5%. This facter, couplcd with the marked increase in

o
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reported interference which

£ e
would suqcest thaL a separatlon of £00XHz may be too small to Hwov1ac
. , ,
£

j

Baséd:on fhefinciné that for 600xHz 76.2% of the reépondénts
”“tpd interferenc ' n i

favourably with those for 1lMHz sepzarztion (76.¢%Y and EOOEHZ

separation (75%), a choice of 600kHz separation might be adegua

However, consideration must also be given to the nunbzr of respondents

-who reported that interference did cocur., It is 1noossiole; upon

inspection of these figures alone, to meke a definitive statemcnt
as to which flequenby sp aration wculd in fact be most suitable.
Further investigative wor will be reguired therefore, before &

final deterw hation 1egara1ng the r:st suitable frequency separatiocn

Afor FM services may be made. .

4,2.2.2, Ccmn1a1nL Investigation Su Tvey

The information for this sub-section has been c\tra ted Lrom an

internal departmental report.

(i) Field Intensitv Differential

The field intensity méasﬁrements (conducted at the listeners'
homes) at a height of 30ft gave z mean difference of 6.6d4B
between the 3ARC-FM and test-FH s 'gnal There were large
variations in the difference, r::;lng from the test transmission
20dB above the ABC-FM to the ATC-FM signal 19d4B above the

test signal. The large differsniials occurred gehvrally

in the hilly'suburbs, close to tre transmitter, such as

Mt Evelyn and Kilsyth. : o . '

«ee23/




Terminal voltage mea surement: ~at listeners' FM and TV anﬁennég
ﬁa# mean differences and Varl“tiCZS similar to-thosza

Fikld Intensity measurements. I:ese‘results closely

those outlined in Sectiéﬁ 4,1.3. in which large va

F.I. were encountered ‘from point to point.

Distribution of Complaints

.

[t
=

sample size for the 800kHz spacin

should be treated with caution.

-~

The distribution of valid complaints (sample size 75) when
cquaréd to the total populaticn distribution: (for the Melbourne
Statistical D“VlS*OQ) reveals a significant number ci extra
comylal t5 in the regiocn to 20k= zadius from the transmitter.
Also, for distances greater than 20km, the number of complaints
is fewer than expected when compared to the total populat ion.
v L
(iii)Fregquency Separation éurvna Investizations
During the periocd cf the éomplaints' investigation, the Test-FM -
station changed freguency twicé, giving separations of 800, 600
*  and 4CCkHz. The respective numbers of cohplaints investigated

during each 1nucvva1 were 5, 28 and 81 respectively. These :
findings also conform to these oI the questionnaire in which a

" trend of higher reported interfersnce coincides with decreasing
channel separation. ’ ‘ )
Cons ring only crosstalk and cuning pfoblems (i.e. freguency
separation related), the respective proportions of these spzcific
complaints for the 3 spacings were 20%, 29% and 44%. As the °

was only 5 the 20% value

Again, these findings follow the above described trend of greater
interference with decreas 1ng fregquency separablon and thus cifers
- evidence to support the responses rep orted 1n the questionnaire
returns. B .
(K.B.) No findings were obtained for the ﬁest trials involving
Supplementary Monophonic Transmission (S.M.T.) in this s=urvey.
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The use of .an S.11.T. signal 15 included as Zppendix A at the end of
this reports
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cionnalire Survey alcns and is sn,“*.~3ﬂd

been extracted from the Ques
in Table 6.

Test B S, 1.7, Lov (3.5%Ez deviztion Resnendents

of the S§.M.T. sub-carrier)

.

. ~ No interfercnce L56 ZH
Tnterference 53 8.5% g
‘ o informaticn given 116 18.5%

Test € S.M.T. High (7. 5k;z eviation Respondents
of the S.IH.T, sub-carrier)

.

Mo intcrference - T L33 69,355
o o ’/77\

Interference 7L 11 8%

o information given , 118 8.9 9 L

-

T2 6 Questionnaire S.M.T. results

Lo
=

L

& o o B o St

.

Vith reference to, those respondents-who gave no information in T
two S.M.T, tests, i.e. 116 re ponacnus for Test B & 118 rsspondants
for Test C, it could be reasonably assumed that beczuse these
Tipures are nearly identical, the same group of listeners is
represented. Having'made this aSsumption; it thus leaves an
approximate 81% of the sample which forms thz base for a ccmparison

o

of those reporting either interference or ncn-interference to the

test trancmission due to the presence of the £.11.T. signal. -
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(Refer to Anneﬁdik B foraVertical-Horizon
The purpose of this investigation was to determine th
difference between the horizontal and vertical field componer
of 3ABC-FM and the test transmission (Test-Fi), both of which
radiate nominally horizontally polarise
The ¢IVCSLLCat’On arose from reoo cts that test
signal was uperwor to 3ABC-FM suggesting a

comJoneﬁt of signal from the test transmissi

The results of, this investigation indicate that

S, the fields provided by the horizon é liy

-

e

site

LY o I
L.I-ul—

Lranumlss1on contain Vertlcal COmMPOnencs

smaller than the herizontal components This

to be largely independent of the receiving antenna

It should b=z

.
®3

maximom test height of 10 metres).

may be considerable variation from the average

examined on an individual basis.

°

—

These tests were conducted when the separa ween 3ABC-FiM and

Tcecet~I'M

-
P AN 3 e
c10Onl a2ty

was 1MHz and 80CkHz respectivelj.

Listener comments on the relative quality cf recepti

that the test transmission may have contained z lar ger vertical
corponent than the 3ABC-FM signal. Although these tests were by no




It is seen that 65% of the sample who supplizd information reporied
noisy reception, hese fi niﬂngo indic that the input sigrnal level
. was inadeguate due to a low field strength in thes particular recsptior
area, reduced input signal level into the receiver resulting frcm the
use of a substantially vertically polarised antenna, oxr a combinztion

of both of these. It is assumed that it i

twe factors which would pred

S
rminate in the majority ct

circumstances.

It is concludad, based on measurements and the guestio

that the reported improved cax, redio receptica ¢ the

(relative to 3LBC-FM) was due not to the radiaticn of
of signal but to other factors.

vertical component

a

receptio
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PURTHER TRVESTIGHTTONS REQUIRE

~

The existence of sicnificant intermodul

I_J
W
rr‘

1 preduct generation wa
reported in some telephone comment regarding the test transmissions.

The occurrence of FM receiver intermcdulation ¢nberfarelce SLOndlS

in high field strength areas was confirmod in the laboratcory and in
investigations conducted at list en ers' homes.

.
.

With some receivers, the problem was so great that some listeners

wvere tuned to spurious signals and no:t the 'real! te t or ABC—?W
]

aboratery investigations indicate that the problam increases as
the spacing between transmissions is reduced and that thws factor

may limit the minimum acceptable separations.

)

Because of the d1L11CL‘“y of accurately simulating practical situation

in the laboratory, further test transmissions will be necessary to

determine the impact of this probl em.

~

Department is currently investigating the optimum polarisation

The i
for the VHF-FM Sound B:oadcast ing Sexvice., The repcerts of car

radio reception of the test transmissiocn and th Uolar1cdtﬁon

e

measurements indicate that further work is redulrcd in th*s area.
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- The Department acknowlodgms the a sistance of the following persons -
.and organisations in the conducc .of the FM test t?anomiss .ons, .
1. . Telecom Australia,
{a) - - Headquarters, -~ Supervision and co-ordination of
. . the test transmissions.
{b) ] Victorian Administraticn - Implementation, operation
and maintenance of ths service. '
) ] .
2. Listeners of the test transmission 1ncludlng
e \ .
- those who participatzd in the questionnaire survey
- those who allowed home visits to be carried out by
Department technical personnel to undertake signal
- Imeasurcments .
- those who suffered interference to 3ABC-FM as a
result of ths test transmiszions.
3. : ’ ~ RAustralasian Performing Right Association - Copyright
agreement :
4 Australian Broadcasting Commission ~ Recorded

announcements




