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CFMX-FM-1

43° 35' 38" N.LAT.
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79° 22' 55" N.LAT.
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ENGINEERING BRIEF
FOR
A CHANGE OF FACILITIES OF
FM BROADCASTING STATION CFMX-FM-1

INTRODUCTION

Imagineering Limited, Toronto, Ontario, has been retained by Martin

Rosenthal to prepare an Engineering Brief in support of an application

to change the facilities of FM broadcasting station CFMX-FM-1,

operating, at present, in the city of Mississauga, Ontario.

DISCUSSION
2.1 Background

CFMX-FM has come a long way since Martin Rosenthal purchased the
station from its former owner and licensee. Firstly, the original
transmitting facility in Cobourg was completely rebuilt; this
included replacement of the building, transmitter, tower, and the
installation of high quality antenna and feeder systemg. While
this resulted in a solid reliable operation in the Cobourg region,
further expansion of the service was necessary in order to defray
more of the financial losses being incurred by the operation.
Martin Rosenthal applied to expand the service into Toronto in
1985, using 97.3 MHz, located on the CN Tower. This application
was denied. Subsequently, Mr. Rosenthal applied for and was
licensed to use 96.3 MHz. While this was a step in the right
direction, there were technical constraints which limited the

power level and required the transmitter site to be located in
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2.1

Backqround (continued)

Mississauga, about 20 km from downtown Toronto. It was found in
practice that the Mississauga repeater did not provide an adequate
signal in the centre of Metropolitan Toronto and other areas with
concentrations of highrise buildings due to their distance from
the transmitter location. The prevalence of muiti-path,
occasional first-adjacent interference from WIYE-FM, the incidence
of intermodulation interference in the vicinity of the CN Tower
and signal fading due to blockage by large buildings, still Teft a
great deal to be desired in the quality of the delivery vehicle
for the classical music format. In order to overcome some of the
disadvantages stemming from insufficient signal ltevel, CFMX-FM-1
applied for a power increase to 100 kW maximum ERP and, after a
testing period to assess potential interference to CILQ-FM, was

approved by the Department and licensed by the Commission.

While the five-fold power increase toward Toronto was expected to
statistically improve the ability of potential listeners to
receive CFMX-FM-1, the results, as reflected in BBM ratings, have
been inconsistent, first showing an increase in audience and then
showing a decrease. It is concluded that the improvement has not
resulted in a significant impact on Tistenership. Furthermore,
the situation is not sufficiently improved to overcome reluctance
on the part of many large advertisers to use CFMX-FM-1 to reach
the Toronto market. In this regard, sales efforts are frequently
hampered by reports that, when a salesperson attempts to tune to
CFMX-FM-1 in the office of a potential advertiser in downtown

Toronto, the signal is frequently not there.
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Background (continued)

We are now at another watershed in the history of both CFMX-FM and
CFMX-FM-1 as they are inseparable in terms of the overall
economics of the operation. With the availability of 99.1 MHz, an
opportunity now exists to solve the technical problems with

reception in Toronto, once and for all.

In addition, coverage of CFMX-FM-1 would be significantly improved
enclosing not only the service area now covered but extending to
include most of the Niagara Peninsula, the Hamilton area, areas
north of Toronto and, notably, areas north-west of Pickering/Ajax
which have been excluded from coverage by virtue of the 0.5 mV/m
contours of the existing operations just overlapping. (A portion
of the coverage from the Cobourg station in the overlap area has a
zone of interference in it caused by CKLH-FM. This is shown in
Figure 9.) In order to provide reasonably continuous coverage in
this highly populated part of Ontario extending some 40-50 km from
Lake Ontario northward and which contains many small communities
and the town of Uxbridge itself, a certain overlap is proposed
and, indeed, unavoidable in that coverage contours are curved; in
order to provide coverage in areas north and north-west of the
lakeshore requires progressively larger overlap in the southern

areas near the lake.

This application represents the opportunity to more effectively
tap into the market that was anticipated by both Martin Rosenthal
and by the Commission in approving the Mississauga operation in
the first place. This did not happen in sufficient numbers to

offset operating costs. Mr. Rosenthal believes that approval of
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2.2

Background (continued)

this application will not only provide the basis for improved
revenue flow and set the stage for the recoupment of operating
costs of both the Cobourg station and its Mississauga repeater but
also to act as the springboard for expansion of Canada's only
commercial, full-time classical music station to other Canadian
centres besides those that would be newly served by this proposed

operation.

Technical Issues

There are several technical issues underlying this application for
a Change of Facilities, both as they relate to the proposed
operation, its relationship with the coverage of CFMX-FM, Cobourg,

and the disposition of the 96.3 MHz frequency.

2.2.1 Improved Coverage

As indicated in paragraph 2.1, above, one of the
principal reasons for this application is to improve the
overall coverage of the station. Examination of the
comparative coverage contours in Figure 8 clearly
demonstrates that the proposed service area completely
encompasses that of CFMX-FM-1 operating from Mississauga.
In addition to providing improved coverage to the greater
Metropolitan Toronto region, the proposed operation will
improve the presently impaired signal in the north-
western part of the Niagara Peninsula, and provide

service to presently unserved communities such as St.
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2.2.2

Improved Coverage (continued)

Catharines, Niagara Falls, Welland, Cambridge and Guelph.
The coverage will in fact extend virtually throughout the
Niagara Peninsula with the exception of the area around

Fort Erie which unavoidably cannot be improved because of

the protection requirement to WKLX (FM) in Rochester.

Coverage Qverlap

Of prime importance as well, is the coverage of the
presently unserved wedge-shaped area north of the town of
Ajax between the 0.5 mV/m contour of CFMX-FM, Cobourg,
and the 0.5 mVY/m contour of the present CFMX-FM-1,
Mississauga, operation. This area is shown in Figure 9.
This is a relatively highly populated part of Ontario and
is desired to be served. Given that there is
approximately a 10 decibel reduction in the radiation
towards Rochester, the antenna pattern was designed to
gradually increase to maximum values to the north-east
and north, in order that those areas can be adequately
served while at the same time minimizing unnecessary
overlap of the two stations along the north shore of Lake
Ontario. Examination of the horizontal antenna pattern
in Figure 3 will reveal that the radiation increases
rapidly from azimuth 60° counterclockwise to 35° in order
that the northern part of the unserved wedge-shaped area
would be improved to the extent possible. Given that
continuous coverage is required at the lakeshore as well

as areas north of it, this dictates that a certain amount
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2.2.3

Coverage Overlap (continued)

of overlap occur. It is fortuitous that the totally
independent requirement to protect Rochester also results
in some suppression of the signal along the Lakeshore,
towards Cobourg. The rate of increase of the signal
northward has been balanced between optimizing coverage,

minimizing overlap and protection of Rochester.

Requirement for a High Quality Siqnal

While extended coverage of the station and saturation of
the centre of Metropolitan Toronto is one of the prime
objectives of the proposed operation, the improvement in
the overall quality of the signal is also a major
objective. CFMX-FM-1 broadcasts classical music
exclusively and it is a fact that this music format is
replete with soft passages, quite periods, pauses and, in
many cases, delicate musical passages, during which any
imperfection in the delivery vehicle such as multi-path
pops, intermodulation and adjacent channel interference,
however slight, are annoying. This is in stark contrast
to other popular musical formats where "dead air" is
unknown and the general level of aural spectral content
is extremely high and masks such .imperfections. This is
readily confirmed by a glance at the level display of a
multi-band graphic equalizer on a receiver tuned to a
classical music piece and compared with a typical rock

piece.
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Requirement for a High Quality Signal (continued)

A simple analogy of this type of annoyance is the well
used phonograph record. Any scratches, dust in the
grooves or static pops are clearly heard and annoying and
classical music listeners generally take great pains to
take care of their records and purchase high quality
components in order to suppress these and other
annoyances. In contrast, few rock music enthusiasts
place much emphasis on the subtle but rather on power and
volume. Though the days of the phonograph record are
virtually over, the enjoyment of classical music is not,
and the need to deliver it in a "padded, air-ride van" is
still essential, now more so than ever, with the audience

being used to CD quality in the home.

While it is recognized that any FM broadcast delivery
vehicle in an urban environment is subject to
degradations due to various propagation mechanisms, it is
clear that a high location, positioned so as to minimize
shadowing and, hence, multi-path in Toronto's topography
of north-south ravines and provision of a high signal
level in the urban core where shadowing effects reduce
ambient signal strength levels dramatically, will go a
long way to solving the delivery quality problems for
CFMX-FM-1. The proposed site on First Canadian Place in
downtown Toronto provides such a location. An additional
consideration js that the proposed site, which is higher
and closer to Cobourg thaq the Mississauga location, will
receive an excellent off-air signal from CFMX-FM, with

subsequently improved rebroadcasted signal quality.
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2.2.4

Reuse of 96.3 MHZ by Another Broadcaster

The discussion in the above paragraph leads one to ask
the question as to what use would be made of the
frequency if this application is approved and the

operation on 96.3 MHz is discontinued.

Certainly the frequency is a useabTe Toronto frequency.
It is a fact that CFMX-FM-1 can be heard generally
throughout the area stretching from Burlington through to
Scarborough and regions to the ﬁorth. Notwithstanding
the imperfections discussed above, this frequency could
be used by any broadcaster offering a more robust popular
music format. If the previous CRTC applications for FM
broadcast stations in Toronto are any indication, there
appears to be significant demand by groups who would
broadcast this type of music. The nature of the music
itself and the style of delivery of the radio
personalities is such that the subtle signal degradations
that detract from the enjoyment of c]assical~music, in
certain of its forms, would not be a significant
disturbance to the more robust forms of music which would
appear to be prime candidates for use of 96.3 MHz, should
this frequency become available as a result of approval

of this application.
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4.0 EQUIPMENT

The list of major items of equipment proposed is included in Appendix 1.
In summary, the proposed operation is based on the use of a Kathrein, fM
CP, six-bay, panel-type antenna, fed by two Nautel 11 kW transmitters
operating in parallel at a total power level of 20.9 kW, via 45 meters

of Andrew HJ8-50B coaxial cable.

With the consent of the Department, the Applicant reserves the right to
substitute equivalent, DOC-approved equipment at the time of

implementation.
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5.0 LOCATION AND DESCRIPTION OF ANTENNA SYSTEM

5.1

5.2

The transmitter and antenna will be located on the rooftop of
First Canadian Place, in downtown Toronto. The geographical co-

ordinates of the antenna are:

43° 38' 56" N. Latitude
79° 22" 55" W. Longitude

Note that these co-ordinates have been accurately calculated from
EMR Map 30 M/11, and differ from the co-ordinates previously
notified for CKO-FM-2.

The site is shown in Figure 1.

Antenna elevations are illustrated in Figure 2 and are summarized

below.

Overall Height of Antenna System

315.2 m above ground level

399.9 m above mean sea level

Average Elevation of Terrain

107;6 m Above mean sea level

Elevation of Centre of Radiation

391.6 m above mean sea level
284 m above average terrain

306.9 m above ground level



5.3

5.4

- 12 -

It is proposed to use a six-bay Kathrein type 754154 CP panel
antenna. This antenna is designed to operate with a directional
pattern, 15% nulil-fill, and no beam tilt. The horizontal
radiation pattern is shown in Figure 3, and the vertical pattern
is shown in Figure 4. Parameters describing the gain

characteristics of the antenna are as follows:

Vertical Power Gain: 3.09 (4.90 dB)
Horizontal Power Gain: 1.66 (2.21 dB)

Peak Power Gain: 5.13 (7.11 dB)

The antenna will be fed by approximately 45 m of Andrew 3" HJ8-
508, co-axial transmission line, exhibiting a loss of 0.46 dB/

100 m. The efficiency of the feed system has been calculated as

follows:
Transmission Line Loss: 0.21 dB
Other Losses, connectors,
bends, etc. 0.10 dB
TOTAL 0.31 dB

Transmission line system efficiency is 93.1%
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INTERFERENCE ANALYSIS

6.1

6.2

6.3

IF Relationship

There are no IF related allotments or assignments within 50 km of

the proposed operation.

Harmonic Interference

The second harmonic of 99.1 MHz falls at 198.2 MHz which is within
the 198-204 MHz band of television Channel 11. In the downtown
Toronto area, the signal of CHCH-TV, Hamilton has a signal level
of greater than 74 dBu. BP 23 allows an interfering signal at
1.05 MHz below the television carrier frequency to be
approximately 34 dB below the carrier level, or 40 dBu in this
case. The maximum signal level from the proposed operation at
ground level is 120 dBu. The maximum allowable radiation at
second harmonic for a 22 kW transmitter is -86.4 dBc as per RSS
153. This results in a maximum interference level of 33.6 dBu to
the Channel 11 signal, which is 6.4 dB below the allowable limit
of 40 dBu. ~ Interference to CHCH-TV is therefore not expected to

occur.

Reradiation Interference

The proposed antenna will be mounted on a new 38.1 m support mast
on the west side of the First Canadian Place penthouse. Other
broadcasting operations which are located on the First Canadian

Place rooftop include CKLN-FM mounted on a short pole on the
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Reradiation Interference (continued)

north-east corner of the penthouse, and CIUT-FM mounted on a

48.8 m mast on the east side of the penthouse. In addition, there
is a communications and paging antenna support mast estimated to
be approximately 43 m high, mounted on the south side of the
penthouse. The other nearby broadcast operations are the
television and FM antennas mounted on the CN Tower at a distance
of 850 m.

With respect to reradiation interference to CKLN-FM and CIUT-FM
from the proposed structure, the small separation distance
(approximately 25 m) from these operations will result in an
insignificant reradiated signal delay and therefore distortion is
not expected. It is more probable that the proposed structure
could cause some scalloping of the radiation patterns of these
operations. It is noted, however, that the proposed structure is
much further from the CKLN-FM antenna than is the CIUT-FM support
mast, and much further from the CIUT-FM antenna than is the
communications mast. Therefore, rippling of the radiation
patterns by the proposed structure would be expected to be less

than any pattern distortions which already exist.

With respect to reradiation interference from the proposed
structure to the broadcast operations on the CN Tower, it is noted
that the proposed mast is shorter than both the existing CIUT-FM
and paging masts. In addition, since the proposed structure is at
least 28° below the main beam of the CN Tower antennas, computer

analysis indicates negligible reradiation.
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Reradiation Interference (continued)

With respect to distortion of the proposed radiation pattern due
to the CIUT-FM and paging masts co-located on the First Canadian
Place rooftop, these masts are located east and south-east,
respectively, of the proposed rooftop location and are, therefore,
in the proposed pattern null. Pattern distortions are therefore

expected to be negligible.

With respect to reradiation delay distortion of the proposed
operation's signal from the CN Tower, computer analysis indicates
a worst case echo of -20 dB at 6 microsecond delay, corresponding
to distortion of approximately 3%. Due to the size of the CN
Tower, however, the validity of the computer model is considered
suspect. It is noted that the signal of CIUT-FM, which would
suffer the same level of distortion, has been critically examined

and no impairments were apparent.

Intermodulation Interference

The 115 dBu and 100 dBu contours are shown in Figure 1. They

extend to distances of 300 meters and 9 km, respectively.

Appendix 2 provides a third-order intermodulation analysis.
Stations considered included all Toronto allotments and
assignments, as well as all allotments recéivable in the downtown
Toronto area. All third-order products falling within the FM band

of which the proposed frequency is a contributor, are listed. 1In
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Intermodulation Interference (continued)

addition, two computer-generated spectral analysis plots are
given. The first plot shows the calculated relative third-order
intermod spectrum due to all frequencies excluding 99.1 MHz. The
second plot includes 99.1 MHz. It will be noted from the first
plot that intermod products fall on all FM band channel
frequencies. Comparison of the two plots shows that the inclusion
of 99.1 MHz does ndét modify the spectrum appreciably. It is
expected, therefore, that the relocation of CFMX-FM-1 to First
Canadian Place will not substantially aggravate the existing
intermod situation in downtown Toronto. It will, however, improve
the interference situation presently experienced in the Toronto

core by CFMX-FM-1 on 96.3 MHz.

Short Spacing

The Canadian and U.S. Allotment plans were examined for any
allotments or assignments which are short spaced to the proposed
channel. At full Class C, parameters the following stations were

found to be short spaced:
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Short Spacing (continued)

Table 1
Short Spacing Analysis

Distance (km

Station Channel Actual Required
WKSE(FM),

Niagara Falls, N.Y. 2538 , 78.1 95
CKWR-FM,

Kitchener, On. 254A 94.7 98
WKLX(FM) ,

Rochester, N.Y. 2558 148.2 195
CJBC-4-FM,

London, On. 257B 177.7 195

The protection analyses to these stations are shown in Table 2.
The protected contours of all stations except CJBC-4-FM were
assumed maximum for their class. The protected contour of CJBC-4-

FM was calculated based on their actual operating parameters.

For WKSE(FM), the protection is met even though it is not required
to protect their service area within Canada. The protection

towards CKWR-FM is also met.

Towards WKLX(FM), it was assumed that the allowable radiation is
10.3 dBK at 316.6 meters HAAT. In terms of the 1 mV/m signal
contour, this is equivalent to 50 kW/150 m EHAAT which are the

allowable operating parameters for the 99.1 MHz Toronto

Rev. 1 13 March 1992
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Short Spacing (continued)

allotment as given in the FM Allotment Plan. Figure 10 shows the
predicted actual interference zone to WKLX (FM) as well as the
interference zone which would result from a 50 kW/150 m EHAAT

operation.

Towards CJBC-4-FM, it was assumed that maximum radiation of 100 kW
is allowed. This is based on the previous situation with CKO-FM-
2, where the radiation towards CJBC-4-FM was 100 kW at slightly
higher EHAAT. A comparison of the calculated interference zone
from the proposed operation and the previous interference zone due
to CKO-FM-2 is shown in Figure 11. The proposed interference zone

is slightly smaller than the previous existing interference zone.

Fourth Adjacent

The proposed operation is fourth-adjacent to CKFM-FM, 99.9 MHz,
operating from the CN Tower. The maximum difference in ground-
level field strengths of the two stations is predicted to be

10 dB. Therefore, fourth adjacent interference is not expected to

occur to either CKFM-FM or the applicant.



TABLE 2

PROTECTION ANALYSIS

Protected to NEW to
Protection Point Protection Point Int. Allow. Allow. Prop.
Protected Dist. Az. Dist. Az, HAAT Per kW Interf. Rad. Rad.
Station CH. (km) () (km) () (m) (dBu) (dBu) (dBk) (dBk)
WKSE (FM) 2538 65 336.4 13.1 156.2 316.6 75.9 94 18.1 16.5
Niagara Falls, N.Y.
CKWR-FM 254A 33 77.1 61.7 257.9 287.6 47.8 74 26.2 20.0 '
Kitchener, On. ©
1
WKLX (FM) 2558 65 231.6 '128.5 136.4 316.6 28.8 48 19.2 12.2
Rochester, N.Y. 65 251.6 106.8 133.5 316.6 34.1 48 13.9 11.5
65 271.6 89.9 124.8 316.6 39.2 48 10.3* 9.3
65 291.6@ 83.2 110.5 316.5 41.3 48 10.3* 9.5
34.3 309.6@ 115.8 105.2 316.5 31.5 62.5 31.0 11.0
CJBC-4-~FM 257B 63.5 43.6 120.0 255.4 289.9 29.9 48 20.0%* 19.8
63.0 " 63.6 114.7 244.9 299.1 31.4 48 " 19.3
62.3 83.6 120.9 234.8 308.0 30.2 48 " 18.5

* Allowable radiation = 10.3 dBk based on 50 kW/150 m equivalence
@ Protected Point on Shore of Lake Ontario
** Allowable radjation = 20 dBk based on previous CKO-FM-2 situation

Rev. 1 13 March 1992
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Exposure to RF Energy

Since there are numerous RF sources transmitting from the First
Canadian Place rooftop, including FM broadcast, paging and
microwave, it was considered impractical to calculate the RF power
density. The existing levels on the rooftop were therefore
measured. Levels were also measured at the existing CFMX-FM-1
facilities in Mississauga, since the current operation is similar
to the proposed operation (100 kW maximum ERP, 6 bay antenna).

The results are as follows:

First Canadian Place: 1.1 mW/cm?
Existing CFMX-FM-1: 0.4 mW/cm?
Potential Total on FCP: 1.5 mW/cm?

The existing maximum levels on the First Canadian Place rooftop in
the vicinity of the CIUT-FM antenna already exceed the Safety Code
6 guideline of 1 mW/cm?. The proposed operation could
theoretically increase the level to 1.5 mW/cm?, although due to
the separation of the two antennas by approximately 25 meters and
the physical layout of the roof, the maximum level is expected to
be negligibly increased by the proposed operation. Nevertheless,
a radiation warning sign will be posted for the benefit of rooftop
workers. Note that exposure to the general public will be
substantially less. Access to the roof and the penthouse is
restricted. Measurements done inside the rooftop penthouse gave
results lower than the rooftop by a factor of 1000. On the upper
most inhabited floor of First Canada Place, levels were not
measurable. Exposure to RF energy by the general public is,

therefore, not expected to be a concern.
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MONITORING

Frequency and modulation monitors are indicated in Appendix 1. The

modulation monitor provides the following measurements:

a) Total deviation of the main carrier by the main channel.
b) 19 kHz pilot injection level.
c) Carrier frequency and pilot frequency.

d) FM noise, AM noise,-and incidental AM.

LOCATION OF SERVICE AREA CONTOURS

Location of the 3 mV/m (69.5 dBu) and 0.5 mV/m (54 dBu) contours were
established using the F(50,50) metric propagation curves, issued for

this use by the Department of Communications.

The transmitter power for a maximum ERP of 100 kW was found as follows:

ERP MAX.
Antenna maximum power gain x
transmission line efficiency’

Transmitter Power

1

100 kW = 20.9 kW
5.13 x .931
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TABLE 3

Coverage Contours

Avg.

Radial Azimuth Terrain HAAT ERP Distance in KM to
No. (Deq.) (m) {m) (kW) 3mv/m 0.5 mV/m
1 0 151.0 240.6 72.4 43.7 77.7
2 45 136.4 255.2 28.2 36.9 . 639.4
3 90 75.2 316.4 12.6 34.2 66.1
4 135 75.0 316.6 15.9 36.0 68.5
5 180 75.0 316.6 85.1 50.5 85.7
6 225 » 75.0 316.6 70.8 48.7 83.9
7 270 114.6 277.0 03.3 48.6 83.4
8 315 158.3 4

233.4 100.0 46.0 80.

Average: 107.6 284 m EHAAT



9.0

10.0

11.0

- 23 -

FEED SOURCE

CFMX-FM-1 will be fed by means of an off-air link at the transmitter
site from the primary station CFMX-FM, Channel 276C,, in Cobourg.

EXPIRY DATE

In the event that this Engineering Brief is not submitted to the
Department of Communications, Ottawa, for approval within two months of
the date on the title page, it should be returned to Imagineering

Limited for possible revision prior to submission.

QUALIFICATIONS OF ENGINEERS

The qualifications of the engineers participating in the preparation of
this Brief are on file with the Department of Communications, Ottawa,

Ontario.

/%7@ e,

J. Moltner, P.Eng.

E.A. Bogdanewitcz, P.Eng.
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ITEM

0ff-air Receiving Antenna

fF Band Pass Filter

FM Demodulator

FM Transmitter

RF Transmission Line

FM Transmitting Antenna

FM Modulation Monitor

Stereo Monitor

APPENDIX 1

EQUIPMENT LIST

MANUFACTURER AND MODEL NUMBER

Kathrein Phased Pair Yagis (103.1 MHz)
Sinclair Radio Laboratories Ltd. 41031R
MAGNA DYNALAB FT-101P

Two Nautel, 11 kW transmitters, combined

Andrew Antenna Company Ltd.
HJ8-50B, 7.62 cm (3-inch) air-dielectric
Heliax coaxial cable

Kathrein FM CP Panel Type Transmit Antenna
6-bay, directional, circularly polarized

Belar Electronics Laboratories Inc. FMM-1

Belar Electronics Laboratories Inc. FMS-1



Transport  Transports
TC File No./Ret No. — TC n® du dossier/N de réf.

Canada Canada

AERONAUTICAL OBSTRUCTION FORMULAIRE D'AUTORISATION

CLEARANCE FORM D'OBSTACLE AERIEN

TO BE COMPLETED 8Y APPLICANT — A REMPLIR PAR LE REQUERANT

Owner's / Company's name — Propriélaire ou compagnie

Martin Rosenthal

Applicant's Name — Nom du requérant

Martin Rosenthal

Address — Adresse

468 Queen Street, East, Suite 101

City — Ville Province . Postal — Code — gostal Telephone No. / N° de iéléphone
Toronto Ontario M § i 1,7 7
i > 121 |7 [416) 367-5353
Contact — Personne ressource Telephone No. / N° de télephone
J. Moltner, Imagineering Limited 416) 444-1600
Nearest city / town to proposed facility LocaBon of Facility — Emplacement de la structure o
i t 1 (1]
Ville la plus proche de 1a structure proposée Toronto 43° 38' 56" [‘a';la:z:d: L7 9v 22' 55 ‘L,:l):g?nm?o“:cg
TOWERS / ANTENNAS BUILDING OR OTHER STRUCTURE . Feet —Pieds Melers — Métres
TOURS / ANTENNES BATIMENT OU AUTRE STRUCTURE A Height above ground
__ZF _________________ ZE___'—__ Hauteur au-dessus du sol 1034 315“2
Building haight
B Hauteur du batiment 90 9 2 7 7 - 1
Ground elevatiop ahove sea level
A A LF - Cc Hauteur du sol au-dessus du niveau de la mer 27 8 84 . 7
List any tall adjacent buildings and structures which may CN Tower at
JB7 overshadow the proposed structure (Attach sketch) 850 metres plus
2 c c AV4 Faire une liste indiquant les structures et batiments acalacated existi
plus haut que le batiment projeté (Inclure un diagramme) ¢ owers
New struc. — Nouv. struc. Add. 10 exist. struc. ndl. tot hght. Modulation ‘Freq ~— Fréquence Pawer output — Puissance de sortie | Call Sign — Signal d"appet
N Aiow 3 un b3t exis.inct haut ot X M 99,1 Mz 100 KW Max ERP | CPMX-FA-1

.YPE OF STRUCTURE (narrative description and function}) — GENRE DE STRUCTURE (description narrative et
New 125 ft tower to be mounted on .rooftop of First Canadian Place in downtown Toronto.
Tower will support FM radioc broadcast antenna, Existing 160 ft tower on rooftop with
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2) TECHNICAL

Further to Mr. Paul DeBlois’ letter of February 24 seeking additional details concerning CFMX-
FM-1's reception problems within the central Toronto area, we are pleased to provide the
following information in response to the Commission’s queries.

Since the main thrust of the supplementary material is of a technical nature, we have asked our
cngineering consultants, Imagineering Limited, to prepare the bulk of our response to the
Commission’s letter. As such, Section 2.0 of this document describes the nature of the reception
problems being experienced by CFMX-FM-1 and its listeners and would-be listeners. Section
3.0 quantifies the areas and populations affected insofar as it is possible to do so. Finally, Section
4.0 outlines the reasons why the use of Channel 256 in Toronto represents the only solution to
CFMX-FM-1's problems.

However, before presenting the technical data prepared by Imagineering, I wou.ld 1ik§, by way of
preamble, to briefly draw the Commission’s attention to a number of salient points with respect
to the application submitted by Mr. Martin Rosenthal.

To begin with, as was stated in our supplementary brief (Schedule 27), if 96,3 were doing the job
for CFMX’s classical music format, we would not be applying for 99.1. In this rcgard, Mr.
Rosenthal has expended, over the past several years, every effort and millions of dollars to
provide CFMX with the auvdience and advertising base that it requires from the Toronto market.

While the Commission’s letter of February 24 specifically addresses the reception problems within
central Toronto, it is important to stress that CFM X’s needs are by no means limited to this area.
Indeed, while central Toronto is critical to both our listenership and advertising requirements, if
CFMX is to survive and go on to fulfil its true potential, the level of improvement that 99.1 will
provide to our overall coverage area is also absolutely essential since our reception problems are
not unique to central Toronto. The cumulative effect of finally having a consistent signal
throughout its entire coverage area will impact significantly on CFMX s ability to build audience
and advertising support.

It is also important to point out that CFMX’s reception problems in cénlral Toronto, and other
heavily built-up areas within the greater metropolitan region, are exacerbated to a considerable
degree, by the fact that classical music is more techmcally demandlng,tban virtually any other
musical format. As we note in Schedule 27, classical music, with its great dynamic range,
requires a high-quality signal, whereas other musical fortnats which qrc greatly compressed, are
far less technically demanding, Therefore, while 96.3 has not been able to provide CFMX with
the true quality of signal that its classical music format requires, it rcmams a very usable Toronto
frequency for other programming formats.

The ongoing technical concerns that CFMX has been struggling with in the Toronto market over
the past four years in turn have given rise to other problems that impact significantly on the
station’s artistic and cultural mandates.

CFMX, under Mr. Rosenthal’s ownership has, from day one, endeavoured to offer its listcning
audience the fullest possible range of musical programming form the gentleness of the classical
soloist to the fullness of the symphony. The station is also committed to showcasing Canadian
classical music talent.
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Because of 96.3’s inability to provide CFMX with a quality of signal that is compatible with the
technical demands of its classical music format, as discussed carlier, the station has fallen short of
both these self-imposed objectives. However, with access to 99.1 and its superior level and
quality of signal, CFMX will be able to deliver the full spectrum of classical music and feature
more Canadian classic artists, many of whom are initially recorded as soloists or as members of
smaller ensembles.

A further inhibiting by-product of CFMX’s technical problems is the station’s inability to fully
serve and support the many key cultural organizations and performing arts groups who are badly
in need of a dedicated vehicle to reach their respective audiences. As Canada’s only full-time
classical/fine arts radio station, CFMX has a special role and responsibility to provide the
necessary leadership and support in this regard.

It naturally follows that 99.1’s enhanced signal quality will add greatly to the listening pleasure of
CFMX’s existing audience, reach thousands of pew listeners, unable at present to receive our
classical music programming, and permit the station to fully meet its special responsibilities to
Canada’s classical music industry and its attendant cultural organizations and performing arts
groups.

In addition, 99.1 will enable CFMX to fully serve the market areca within Southern Ontario that
was originally anticipated by Mr. Rosenthal and the Commission, when approval was first granted
for 96.3. By extending its unique classical/fine arts format to the furthermost reaches of 99.1°s
coverage contours, CPFMX will introduce a programming diversity that no other station or format
can provide because we are "one of a kind" in Canada.

Having briefly reviewed some of the key technical considerations and their related implications to
CFMX and it’s ability to perform to its full potential, we now turn our attention to the data
compiled by Imagineering in response to the Commission’s queries in your letter of February 24,

1.0 INTRODUCTION
Subsequent to the filing by Martin Rosenthal for a Change of Facilities of CFMX-FM-1,
CRTC Application No. 920176500, the Commission has requested additional information

concerning Schedule 27 of the Application dealing with reception problems in central
Toronto. This document addresses the three questions raised. Section 2.0 describes the
nature of the reception problems, that is, the mechanisms which degrade reception of
CFMX-FM-1. Section 3.0 quantifies the areas and populations affected insofar as it is
possible and Section 4.0 outlines the reasons why it is believed that use of Channel 256 in
Toronto represents a good solution to these problems.
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2.0.
2.1

NATURE OFF THE PROBLEMS

Intermodulation and Cross-Modulation Interference

These two interference mechanisms are both caused by the effects produced by strong
signals in the front-end of a receiver. Cross-modulation has the effect of driving the
receiver into its non-linear range in such a manner that the modulation of the undesired
signal is heard along with the desired signal and, in extreme cases, overpowers the desired
signal. It is produced by a combination of all the very strong signals in the downtown
area. Intermodulation is the generation of new frequencies, or products, by the mixing of
two or more strong signals by, once again, driving the front-end of the receiver into its
non-linear range. Interference arises when the generated product falls on or near the
desired signal and is sufficiently strong to cause interference to the desired signal. The
intermodulation product that causes the most interference to CFMX-FM-1 is produced by
CHFI-FM and CKFM-FM as follows:

2 x 98.1 MHz (CHFI-FM) - 99.9 MHz (CKFM-FM) = 96.3 MHz (CFMX-FM-1)

Both these effects are very much a function of the receiver design and both effects
become more pronounced with an increase in the signal levels of the interfering signals
and with increasing difference between the levels of the interfering signals and the

desired signal.

In the case of CFMX-FM-1 reception in the central Toronto area, both effects can render

reception of CFMX-FM-1 impossible on certain types of receivers,

Cross modulation occurs in most cases within about 1 or 2 km of the CN Tower;
however, since intermodulation interference is so severe in this area, it is difficult to
distinguish one from the other. Intermodulation interference is the more serious problem
since it can affect some types of receivers over a considerably larger area as demonstrated

in Section 3.0.

It is unfortunate that sensitivity of a receiver, that is, its ability to pick up a weak signal,
and its resistance to cross-modulation and intermodulation interference, are opposing
criteria in receiver design and it would seem that inexpensive portable radios and, indeed,
some expensive hi-fi receivers (tuner and amplifier combinations), fall into a category in
which immunity to intermodulation interference was sacrificed to achieve other goals.
Automobile receivers are generally designed to operate in an environment where they
have been driven from one city to another, with an accompanying, dramatic shift in the
signal strength of the desired signal, and are designed to provide adequate performance

even in the face of very strong local signals,
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They are thus designed with improved front-end linearity, AGC action, and better front-end

selectivity in order to reduce the effects of cross modulation and intermodulation; as a rule, car

radios generally perform better than do portable radios and some hi-fi tuners and receivers, but
they too have their limits.

2.2

2.3

Shadowing Caused by Large Buildings and Other Structures

This signal degradation mechanism affects most FM stations throughout their coverage
areas but it affects CFMX-FM-1 particularly badly in the central Toronto area due to the
combination of shadowing, multipath propagation and the distance of the station from the
Metro Toronto area.

The signal level of CFMX-FM-1 in the direction of Toronto is shown in Figure 1 which
shows the average value and the signal variation experienced at each point, There is a
signal dip of about 5 dB below what would be expected in the area from the downtown
core to the Don Valley. This dip, while significant, is not of itself sufficient to prevent
reception of CFMX-FM-1. However, because the vast majority of receiving locations in
the central Toronto area are blocked from the direct signal by various man-made
structures, including large office towers and apartment buildings, thc CEFMX-FM-1 signal

is subject to wide level swings over a fairly short distance.

Typical swings over a distance of several wavelengths at any particular location are 10 to
15 dB with occasionally deeper fades. Part of this variation is due to multipath but a

significant portion of signal variation is due to the signal being blocked, or not.

This environment affects all stations, however, the CN Tower located signals and, indeed,
those located on the First Canadian Place rooftop, tend to experience less shadowing loss
in the central Toronto area because of their high incident angle into the canyons formed
by the various tall buildings, whereas the CFMX-FM-1 signal enters the Toronto area at a

very shallow angle and, consequently, experiences greater fades in shadowed areas than do
the local signals,

Multipath

All FM radio signals undergo reflection from elevated terrain features and various man-
made structures. The reflected signals sum with the direct signal and other reflected
signals to produce large variations in the signal level at any particular point in space. All
the signals in the Toronto area, as elsewhere, are subject to this phenomenon but CFMX -

FM-1 experiences a greater prevalence of annoying multipath artifacts.
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In combination with the fact that the signal is much weaker in Toronto than the local stations due
to its distance and additional shadowing loss caused by the large number of high-rise buildings,
the signal often fades below the receiver threshold. Additionally, at a location where the signat is
faded either due to simple shadowing or due to a multipath fade, or both, there is the potential
for intermodulation interference to manifest itself since, as was mentioned previously, the
potential for intermodulation interference is increased if the desired signal becomes weaker

relative to the signals producing the interference.

3.0. AREAS AND POPULATION AFFECTED

It is virtually impossible to quantify, precisely, the areas where these interference and

signal degradation mechanisms cause the CFMX-FM-1 signal to become inadequate, The
reason for this is that the andible artifacts produced by these effects are very much a
function of receiver design, as mentioned above. However, we have endeavoured to

quantify this to the extent possible as described in the following section.

3.1 Letters of Complaint

Letters documenting reception difficuities have been received by CFMX-FM-1 ever since
the station started operation in Mississauga. These letters have been kept on file and we
use them here to substantiate the point that the signal quality is not satisfactory for a
classical music station.

Once the station realized the extent of the signal problems, it began to keep a record of
letters received specifically dealing with this issue. There were 72 of these letters
received prior to the power increase of 96.3. In addition, a very high percentage of the

thousands of letters received at the station make some reference to signal problems.

For instance, the station has mailed out over 500 antennas and antenna literature (about

more sophisticated antennas) to help listeners receive an adequate signal.

The 42 letters which were analyzed were received after the power increase of 96.3 MHz
and are included herewith for the Commission’s -perusal. Letters received prior to this
date are available if the Commission desires to see them. It can be seen that some of these
complaints originate from areas well removed from Toronto or which were not specific
about their location. There is a higher concentration of such complaints throughout the
Metro Toronto area.

Where the writer of the letter has indicated the location of the specific area of inadequate

service, or the location of his residence, we have indicated this area with a red dot on a

map of Metro Toronto, contained in Figure 2.
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The numbers written on the dots correspond to numbers inscribed on the letters for reference. It
can be seen that, while there is some concentration of complaints in the central part of Toronto,
possibly due to the higher concentration of population in this arca, the complaints are sprinkled
throughout the City, indicating that it is not just a localized area which is affected.

The letters do not represent the entire story. As a rule, a very small percentage of
listeners will actually take the trouble to write a letter. More frequently, people express
their displeasure by telephone and they do so on a regular basis. We receive at least one
such phone call every day.

Thus, if listener complaints can be taken as an indicator, then the entire Metro Toronto
area could be considered affected by reception problems of one sort or another for
CFMX-FM-1.

3.2 Multipath Problems
It has been indicated previously that multipath affccts CFMX-FM-1 virtually throughout

its service area, but is particularly annoying in the Metro Toronto area. This problem
affects both mobile as well as stationary receivers. In the case of mobile receivers, the
effect is the annoying picket-fencing which occurs as the receiver’s antenna travels
through alternating high signal and low signal areas. Normally this would result in a burst
of broadband noise which may be heard in the audio as the desired signal drops below the
receiver threshold. However, the presence of other strong stations producing
intermodulation and cross-modulation effects, which might not be detrimental in a
situation where there is an adequate desired signal level, may also produce a short

duration rasp in addition to the normal artifacts produced by fading.

Statistics show that approximately one-third of CFMX’s audience listens while in their
automobile. Thus, serious impairment along any major route in the city would expose
great numbers of people to an unacceptable signal for at least a portion of their listening
time.

It happens that very busy routes, such as the Don Valley Parkway, portions of the
Gardiner Expressway roughly between Hwy. 427 and Jameson, and the 401 for several
kilometres east of Dixie Road, experience particularly annoying picket-fencing. This
generally discourages people from listening to the station while commuting along these
routes since, for a significant portion of their drive-time, the station is sufficiently
impaired to become an annoyance, encouraging people to tune to alternate sources of

programming.
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3.3

In stationary situations such as the home, a multipath fade may require the listener to
critically adjust a receiver mounted antenna or relocate the receiver altogether to a
location where the signal is stronger. If the signal at the better location is still near
threshold, one may experience annoying fades and distortion as people move about the

room.

The problems of multipath fading affect all stations everywhere to some degree, but the
severity of the problem throughout the Metro Toronto area is annoying to CFMX-FM-1.
Some areas mentioned above are particularly troublesome but this applies, generally, to
those areas which are geographically low and are overshadowed with large buildings or
large AC power transmission line towers, etc., which cause strong reflected signals into
the shadowed areas. It is very difficult to depict these areas individually on a map.
Suffice it to say, however, that such scenarios occur frequently throughout Metro Toronto
and affect hundreds of thousands of potential listeners.

Radio Reception Tests and Field Strength Measurements

It has been stated above that because the manifestations of interference are very much a
function of the type and quality of a receiver, it is virtually impossible to establish a
contour in which reception is impaired and beyond which reception is acceptable. In
order to give the Commission a sense of the nature of this problem, we have conducted a
number of radio reception tests throughout the central Toronto area using five different
types of receivers representing typical devices that would be used. We did not include
fixed hi-fi tuners or receivers which do not readily lend themselves to this type of survey.
A number of locations were selected throughout the central Toronto area and at each
location the field strength of CFMX-FM-1, as well as representative Toronto FM stations,
were noted. The values of field strength, as well as quality of reception, are given in
Table 1.

The reception tests were carried out in various parts of the city and the locations are
shown on the map in Figure 3. One series of tests was carried out generally east of the
CN Tower, starting from a location very near the CN Tower itself out to a distance of
approximately 10 km. Other points were measured at various distances and azimuths
from the CN Tower.

The intent of these tests was to broadly identify areas of the city where usable reception
could be obtained easily and where usable reception was virtually impossible on most
receivers. The areas in between, of course, would involve some sort of transition,
depending on the particular mix of radio receiver types and their quatity. The tests give
the Commission a good sense of the areas involved and, hence, the people affected.
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The reception quality is given in descriptive form and coded from 1 to 5 as follows:

Grade » Description
1 Impossible to receive intelligible sound.

Completely overridden by intermodulation interference.

2 Some reception possible by critical adjustment of antenna
and receiver orientation but not usable for classical music
format. Locai movement of people and objects causes
interference.

3 Reception possible with careful adjustment of antenna and
receiver orientation and results in reception with some
impairment but acceptable. The impairment becomes
annoying with extended listening.

4 Requires adjustment of antenna and radio but the resultant
quality is acceptable.

S Excellent reception.

Table 1 gives the level of interference received and the ability to obtain a usable signal by
adjusting the receiver’s antenna and orientation; jt was not possible to establish precise
criteria for acceptability or non-acceptability since the tests could not be carried out in a
carefully controlled environment and since a “standard* receiver does not exist.

The field strength measurements were made with a dipole antenna and a tunable
voltmeter and give the received signal (voltage) in dBmV. Table 1 gives the actual values
obtaiped. The principal reason for making the signal measurements was to determine the
difference between the desired and undesired signals and to determine the point at which
CFMX-FM-1 can be received.

A rough conversion of received signal in dBmV at a height of about 2.5 m to dBuV/m at
10 m is possible by adding a factor of 80 to the signal level figures in Table 1.

It should be noted that all reception tests made during the survey were outdoors at street
level.

Since most reception is indoors it should be recognized that a certain amount of building
penctration loss would be experienced and would reduce intermodulation interference and
improve the quality of reception, provided that this loss did not at the same time fade
CFMX-FM-1 to below an acceptable signal level. Building penetration loss varies widely
from perhaps 6 to 10 dB for a brick or wood frame house to 15-20 dB for a highrise
apartment building. We can conclude that indoor reception will be better than depicted

in Table 2 but our test did not include indoor surveys.
... 10
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It was found that the principal reason for the inability to receive CEMX-FM-1 in the
central Toronto areas was intermodulation interference caused by CHFI-FM and CKFM-
FM. These tests did not evaluate the multipath problem since they were done while
stationary and the receivers were adjusted to optimize reception of CFMX-FM-1.

Multipath interference, as pointed out earlier, occurs throughout the Metro Toronto area.

When CFMX-FM-1 first began operation in Mississauga its effective radiated power was
19 kW; upon implementation of the power increase, the radiation toward Toronto was
increased to 100 kW, an increase of 7 dB. The CFMX-FM-1 signal readings obtained in
this survey vary between +10.5 dBmV and.-15 dBmV. The CFMX-FM-1 signal that
would have existed at these locations before the power increase would have been +3.5
dBmV to -22 dBmV. Since the local stations exceed the CFMX-FM-1 signal by roughly
20 to 40 dB, previous to the power increase, CFMX-FM-1 would have been exceeded by
the local station by 27 to 47 dB.

To put these numbers into some perspective, it is necessary to bear in mind that they are
logarithmic, Thus, for example, if we were receiving a signal from two stations identical
in every way except radiated power, obtaining a signal 30 dB, for example, stronger from
one than the other would require the one to transmit one thousand times the power of the
other. CEFMX-FEM-1, in the central Toronto area must compete with stations which, if all
else were equal, would be transmitting one hundred times (20 dB) to ten thousand times
(40 dB) the power of CFMX-FM-1.

The survey results show that acceptable reception of CFMX-FM-1 begins when the ratio
between CFMX -FM-1 and other intermodulation interference producing stations, as
represented by CHFI-FM, diminishes to about 10-15 dB greater than CFMX-FM-1, with
and interfering signal level of about 20 dBmV, It is clear that if the present ratio of 20 to
40 dB, existing within about 10 km radius of the CN Tower, is beyond the tolerance
limits of most radios, then certainly the ratio which previously existed when CFMX-FM-
1 operated at 19 kW, i.e., 27 dB to 47 dB, would -be that much worse.

The power increase made a significant improvement in signal level in central Toronto but
that improvement was still simply not enough to overcome the intermodulation
interference caused principally by CHFI-FM and CKFM-FM in the central Toronto area.

A very important point to note is that in attempting to rcceive CFMX-FM-1 in the

central Toronto area where other ambient signals cxcceded the desired signal by typically

20 to 40 dB, it was necessary to make the receiving antenna as small as possible.

.11
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It can be seen from Table 1 that, at distances of approximately 4 to S km, reception on
the portable radios with monopole antennas was possible if the monopoles were
completely collapsed and the radios then oriented to minimize the local stations and to
maximize the signal from CFMX-FM-1. At the 4 to § km distance, it was still impossible
to receive the CFMX-FM-1 signal adequately on the Walkman-type units since the
antenna could not be collapsed; these types of radio generally employ the headset
connecting cable as the antenna, This result very clearly indicates that a non-technically
oriented listener experiencing difficulty in receiving CFMX-FM-1 in the central Toronto
area would only compound his difficulty if he extended a built-in antenna on a receiver,
or attached a more effective external antenna. With the antenna extended or enhanced,

the unwanted stations would produce more intermodulation interference.

An equally important point to note is that none of the radios used in the test experienced
any difficulty in receiving any of the local Class B and C Toronto FM stations,
notwithstanding that all of them have intermodulation products which fall on them.

While these reception tests are not a rigorous determination of where reception is possible
and where it is not, for reasons mentioned above, we believe that some general
conclusions can be made with regard to areas impaired by intermodulation interference as
shown in Table 2. It should be noted that other types of reception problems, such as

multipath, affect larger areas of the CFMX-FM-1 coverage area.

Effects of a Level Playing Field

A good example of the stranglehold that reception difficulties impose on CFMX-FM-1’s
audience and revenue development is to compare CFMX-FM-1 against another station
both in the Toronto market and where both stations would enjoy a level playing field. We
therefore examined the reach and average quarter hour audience of CFMX-FM-1 and
CBL-PM using the Fall 1991 BBM* survey.

*BBM Bureau of Measurement
Fall 1991 Survey

CFMX-FM-1 and CBL-FM, while differing in mandate, format and presentation have
certain similarities. CBL-FM plays blocks of concert music. Both stations have similar
demographics, with a high incidence of university educated and
owner/manager/professional listeners. CBL-FM with its block format and varied
programming responsibilities should be lower in both cume and hours tuned than a station
providing consistent programming. Indeed, in the areas where the signals of both CFMX-
FM-1 and CBL-FM are unimpeded, this is virtually always the case.

.12
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It is not, however, in Metro Toronto. The following "snap-shot" is provided to illustrate
this point,

If we take the areas of Oakville, Burlington and Peel, or BBM cells 5271, 5279 and 5220,
respectively (see Figure 4), both CBL-FM and CFMX-FM-1 enjoy a level playing field.
Both stations enjoy clear signals in these areas, with the following results. If we combine
these areas, CFMX-FM-1 has, as of the Fall 1991 ratings sweep, an average quarter hour
audience of 2,400, with a weekly reach of 40,800, representing 4.8% of that area’s
population. CBL-FM, in the same areas, has an average quarter hour audience of 1,400,
with a weekly reach of 36,500, representing 4.3% of that area’s population. Now, if we
examine the figures for cell 5210, or Metro Toronto, the situation is reversed due to the
signal problems. In 5210, CEMX-FM-1 has an average quarter hour audience of 8,800
and reaches 167,900 people weekly, or 8.4% of the area’s population. CBL-FM, on the
other hand, with an unimpeded signal, boasts an average quarter hour audience of 11,600,
with a reach of 208,300 representing 10.4% of the population.

We can therefore assume that with a clear signal in the Toronto area, CFMX-FM-1 would
exceed CBL-FM’s ratings, giving it access to a larger audience that would make it much

more attractive to advertisers.

In order to justify the figures quoted on page | of this Response, we trended CFMX-FM-
1 and CBL-FM back one year, using the Spring 1991 ratings sweep and the Fall 1990
Sweep. While the sample sizes were smaller, with less than half of the ballots that
comprised the Fall 1991 book for the arcas outside of Toronto, the picture remains the
same. In the unimpaired cells of 5220, 5271 and 5279, CFMX-FM-1 shows an average
quarter hour audience of 1,300 in the Spring 1991 book, with a reach of 26,900,
representing 4.7% of the population. In the Fall of 1990, CFMX-FM-1 shows an average
quarter hour audience of 2,700, with a reach of 30,200, representing 5.2% of the
population. CBL-FM, on the other hand, shows an average quarter hour audience of 800
in the Spring 1991 book, with 19,400 weekly listeners representing 3.4% of the
population, and in the Fall 1990 book, an average quarter hour audience of 300, with a
reach of 9,100, representing 1.6% of the population (sce Table 3.

[n the impaired cell of 5210, or Metro Toronto, once again the situation is reversed. In
the spring of 1991, CFMX-FM-1 shows an average quarter hour audience of 8,800, with
a weekly reach of 159,000 or 8.1% of the population, with CBL-FM delivering an average
quarter hour audience of 10,300 and a weekly reach of 220,200 or 11.2%.

.13
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4.0

In the fall of 1990, CFMX-FM-1 shows an average quarter hour audience of 10,100, with
a reach of 131,200 or 6.7% of the population. For that book, CBL-FM shows an average
quarter hour audience of 12,900, with a reach of 226,200, representing 11.5% of the
population.

To put this in more human terms, many advertisers (see Appendix 'A’) and would be
advertisers (see Appendix *B’), are located in the downtown core and other of Toronto’s
built up areas. Virtually all of the present advertisers who are located in central Toronto
cannot receive the station. To quote some examples, the Toronto Symphony offices in
Roy Thomson Hall cannot receive CFMX-FM-1 at all; neither can the National Ballet of
Canada offices, located on King Street East, or the Canadian Opera Company, the
Canadian Stage Company or Theatre Plus Toronto, all located on Front Street east
between Yonge and Parliament Streets. These are all prequalified clients who understand
where their audience and potential audience is, but even having said that, it is still
frustrating for them to not be able to receive the station that is a cornerstone of their
marketing.

Now, if we take this a step further, to the businesses in the core and built up areas, we
begin to seen an even larger problem. On many occasions, CFMX-FM-1’s account
executives have called on businesses in the core that woutd benefit from access to the
CFMX-FM-1 audience. It is difficult, if not impossible, to market CFMX-FM-1 to the
decision maker at a given business, when the office radio is turned on and nothing is
received except noise. Meanwhile, he or she is able to receive clearly all of the other
stations in the market. Furthermore, the perception is that if he or she cannot receive the
station, neither can potential customers, many of whom work in the city core and built up
areas.

Clearly, the continued reception difficulties being experienced by CFMX-FM-1 have
impeded both audience growth and revenue. Approval of the application by Martin
Rosenthal to use Channel 256 in Toronto will allow CFMX-FM-1 to achieve its full
potential, not only in the Metro Toroato area, but also to provide a new service in many
communities which do not now have access to a full time classical music station.

SOLUTION TO THE PROBLEMS
We have demonstrated above that in order to achieve the desired level of technical quality

of reception of the CFMX-FM-1 signal, it is necessary to reduce the level of multipath in
the Metro Toronto area but, more importantly, to provide a signal which is strong enough

to compete with the other signals available in the Metro Toronto area from the CN Tower.
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The approval of the application by Martin Rosenthal to use Channel 256 sited in Toronto
will have the effect of levelling the playing field between CFMX-FM-1 and the several
other Toronto stations insofar as signal level and receivability is concerned. The result of
the implementation of Channel 256 on First Canadian Place will have the following
results:

a) Equalizing Signal Levels

Since Channel 256 is a Class C allotment, the signals radiated by this station wiil provide a
field strength in the central Toronto area which is equivalent to that provided by other
Toronto stations. It is a well known fact that receiving antenna installations are only
adeguate to provide the minimum acceptable level of signal to their receiving apparatus.
This phenomenon was formally identified many years ago in the TASO Report dealing
with television reception and it stated that receiving antenna installations increased in
quality as a function of distance from the transmitter location, a seemingly trivial
conclusion but a very important one in may ways. Thus, people located near the
transmitters would almost universally have set-mounted, monopole and dipole antennas
while those located farther from the station would have outdoor antennas and, in the

extreme, mast-mounted antennas with rotors.

People located in an area such as the central Toronto area would not be expected to have
sophisticated receiving equipment since all of the Toronto stations have strong signals
which can be received on virtually any kind of receiver and antenna. A station whose
signal is 20 to 40 dB below the ambient, so to speak, would be at a great disadvantage
even in the absence of other factors such as intermodulation interference and multipath.
Use of Channel 256 in Toronto will avoid this problem and make it just as easy to receive
CFMX-FM-1 as any other Toronto station.

b) Minimized Shadowing

Since the proposed site is very high and located in the downtown core, it Will minimize
the shadowing experienced behind buildings and in valleys by virtue of the steep entry
angle into the shadowed areas, particularly in the downtown area which is replete with
high-rise office towers and apartment buildings. Use of Channel 256 from a high

location in downtown Toronto will minimize shadowing insofar as possible.

c) Reduced Multipath
Since the high elevation proposed will optimize the direct signal and minimize shadowing,

it should statistically reduce the incidence of artifacts induced by multipath. These
artifacts will be reduced further by virtue of the fact that the signal, particularly in the
central Toronto area, will be roughly 30 dB stronger than it is currently; thus the fade
margin to receiver threshold will be much larger than it is now. The use of Channel 256
in Toronto will dramatically reduce the incidence of annoying artifacts produced by

multipath propagation in the Metro Toronto area.
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d) Freedom from Intermodulation Interference

It has been pointed out earlier that intermodulation interference is worsened where the
desired signal is weak in comparison to other signals.

In the present case, CFMX-FM-1 is subject to intermodulation interference out to about
10 km from the CN Tower. If the use of Channel 256 is authorized by the Commission,
interference to the reception of 99.1 MHz should be cxtremely infrequent since it witl be
gencrally the same magnitude as the signals producing the intermodulation interference.
This is evidenced by the fact that all frequencies in the Toronto area are subject to some
combination of third order intermodulation products which could potentially cause
interference; however, we are not aware of any particular problems with intermodulation
interference to any of the Toronto stations. Authorization to use Channel 256 will

eliminate intermodulation interference as an issuc to the reception of CFMX-FM-1.

As can be seen from the foregoing information and comment, and indeed as iflustrated
throughout our entirc application, 99.1 truly represents the only solution to CFMX-FM-1’s
technical difficulties and the many related issues involved.

From our perspective, 99.1 will repair CFMX-FM-1’s signal and reception problems within
central Toronto and in other trouble spots throughout its present coverage area. It will provide
our unique and technically-demanding classical/fine arts format with the quality of signal that it
requires to program fuilly and satisfy the listening needs of CFMX-FM-1’s present and future
listeners. Access to 99.1 will also enable CFMX-FM-1 to cxtend its programming diversity to all
areas of its coverage contours and, the in process, allow the station to greatly enhance its
audience and rcvenue bases, and subsequently its ability to fulfil both its potential as a
commercial entity and its responsibilities to Canada’s classical music artists, cultural organizations
within Southern Ontario and the Canadian broadcasting system.

In conclusion, we trust the foregoing material adequately responds to the Commission’s queries,
as outlined in your recent letter.

If we can be of further assistance, please do not hesitate to contact us.

Igrry Good
eneral Manager

JG/yml
encl/
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Mr. Allan Darling April 27, 1992
Secretary General
Canadian Radio-television and
Telecommunications Commission
Ottawa, Ontario
K1A ON2

Dear Mr. Darling:

RE: CRTC Applications: 920176500, Martin Rosenthal for CFMX-FM Cobourg;
912006400, Rawico Communications Ltd. for new Toronto FM; and
920179900, Redmond Broadcasting Inc. for CJEZ-FM Toranto

This intervention is on behalf of Telemedia Communications Ontario Inc. (TCOIL or
Telemedia), the licensee of 15 Ontario radio stations, including CJCL-AM in Toronto,
CFOR-AM in Orillia, and CKMP-AM in Midland, Ontario.

This intervention strongfy opposes the granting of Toronto FM frequency 99.1 to any of the

~ three applicants.

0-

Copies of this intervention have becn sent directly to each of the apphcatlons by fax and
courier, and confirmation is attached.

Telemedia has four significant reasons for opposing these applications. In summary, they

are:

1. During the short term transitional period there is no compelling reason for the
Commission to release this last Toronto "C-1" channel. The Commission should look
long-term for the best possible use of this scarce public resource. It is fairer to
everyone in the long-term for the Commission to allow an open call for this
frequency.

2. In the short-term, the three applicants should be held to their commitments, since
they were well aware of the limitations of which they now complain.

3. The call by the Commission to allow only existing Toronto FM licensees to apply is
unfair to CJCL-AM which should have been allowed to apply.

4. There are significant flaws in the applications of all three companies, and insufficient

. evidence or benefits presented by them for the Commission to graat this frequency.
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- &h of these points is discussed in turn below:

Short-term Concerns Shbuld not Govern CRTC Disposition

The first point we wish to make is that this is too valuable and important a frequency
to be determined on the basis of short-term considerations.

We emphasize "short-term" because the only reason the CRTC has limited the call
to existing FM licensees is that it does not consider that the Toronto market can
sustain an additional radio station at this time.

That is by definition a transitional problem which will evaporate within a year or two
of the launch of the Rawlco station, when the southern Ontario economy will also
have recovered.

However, by taking this approach, the Commission has in effect limited itself in
deciding who should be awarded this scarce public resource.

There are many possible applicants for the CKO frequency besides the three
applicants in this proceeding. Many of them appeared in competition to the Rawlco
application awarded in 1990. Many also responded to the request for comments on
the use of the CKO frequencies on a local or national basis.

As Toronto further matures, additional applicants will undoubtedly emerge.

Surely the best long-term use of the CKO frequency can only be determined by
having an open call for the frequency, to ensure that all possible uses for 99.1 Mhz
can be canvassed.

However, the CRTC has deprived itself and the Canadian broadcasting system of this
opportunity by taking a short-term view.

We are aware that there may be some that would argue that if the frequency is not
awarded soon, it will somehow be taken away by a possible U.S. broadcaster applying
for an incompatible FM frequency on a first-come, first-served principle.

Telemedia has researched this point and has satisfied itself that the current
Canada/U.S. FM arrangements effectively reserve 99.1 indefinitely as a C-1 channel
earmarked for the Toronto market. A change in this allocation can only take place
with DOC approval.

Thus, there is no spectrum-related reason for the Commission to move on a
precipitous basis and award the CKO frequency simply because it is available.
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Toronto is Canada’s largest market. It is a dynamic, fast-growing market, with a
unique cosmopolitan and multi-racial blend of old and new, rich and poor.

In these circumstances, it is all the more important to ensure that new ideas and
sources of capital are not forestalled from applying for the last C-1 frequency.

We believe it is a fundamental principle that the Commission should not feel
constrained to rush in and award this license in a process that is stunted and
restricted purely because of short-term considerations.

Where a scarce public resource is involved, and in a market the size of Toronto, a
long-term view is essential to ensure that the best use for this frequency is selected.

Applicants Should be Held to Commitments

Our second point is that the three applicants in this proceeding should not be heard
to complain about the limitations of their present technical operations. After all, they
applied for these parameters and were awarded what they asked for.

" All of théir plans were made in the contemplation that they would be working within

their present technical parameters.

In these circumstances, Telemedia considers that there is no compelling reason why
the CRTC should narrow its selection to these applicants and give them the only
opportunity to present plans for the use of the 99.1 frequency.

Process_is Unfair to AM Licensees like CICL

If, despite the points noted above, the Commission is determined that it wished to
grant the CKO frequency to an existing FM licensee only, it has, in CICL's view,
been quite unfair in how it has gone about this process.

We take it as a given that the reason propelling this limitation is the short-term
concern not to add a new signal to the Toronto market at this time.

However, if that is the concern, the Commission to be fair should have allowed
existing AM licensees to apply for the frequency as well. CJCL Radio is the only
stand-alone AM left in Toronto. The station is attempting to provide a unique
programmiing service in the market despite serious signal difficulties and severe
technica] limitations on the 1430 AM channel. Given the increasing technical
reception problems encountered by AM radio stations in major urban markets, there

are compelling reasons why these stations should also be considered in any such call
for applications.

However, the Commission explicitly limited this call to existing EM licenses.

c6. 82 ddd pad £66 SNOT LD INNWWOD WK 96L4L-LS9-615+
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In our view, this was unfair and discriminatory. The move of an AM station to an
FM frequency has been approved by the Commission in a number of markets in the
past because of technical considerations and it is clear that such a move would also
hold the number of stations constant, thus allowing a newly licensed station like
Rawlco to get launched.

We further point out that in CRTC Public Notice 1992-29, in a wvirtually identical
situation with a call for 97.5 in London, the Commission "...calls for applications from
other holders of licenses for AM and FM stations..."

Applications are Deficient on_their Merits

As the Commission has noted in its Public Notice 1991-126, it has not made a
determination on the most appropriate use of this frequency.

Telemedia has reviewed the Public Access files for each of the three applicants, and
respectfully suggests that none of them have made sufficiently compelling arguments
to justify the Commission awarding this last "C-1" FM channel for Toronto.

In partiéuiar, Telemedia wishes to comment on each application:
A. CJEZ-TM

CJEZ-FM was licensed ‘in 1986 and went on the air in May 1987. This
application suggests about 500,000 people would be added to the station
coverage area, and that the rationale for the application is because of
audience complaints about the inferior signal, especially from highrise
apartments.

There is little specific evidence or documentation presented in the Redmond
application to support this case. The station has a unique music format in
Toronto and its programming is primarily geared to Toronto residents.

The research done by Yerxa attempting to profile the new population to be
covered with CJEZ’s current audience is thinevidence upon which the
Commission should make such an important decision. There has been no
overwhelming public evidence presented suggesting the papulation of the new
.arca is demanding such additional service. In fact, the easy-listening audience
In the proposed additional coverage area is well-served by such stations as
CKLH-FM in Hamilton, CFCA-FM in Kitchener, CKLLA-FM in Guelph,

CKQT-FM in Oshawa, and other stations that currently prowde similar
programming.
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There would seem little advantage to the station or to the Canadian broadcasting
system in expanding a Toronto easy-listening station, and we do not believe the

Redmond application presents sufficient rationale to justify use of this very scarce
frequency.

CEMX-FM

The application by CFMX-FM would result in yet another significant technical
improvement for this station. This would be a remarkable increase for a station that
started in Cobourg, Ontario in 1978 and currently enjoys a signal of 100,000 watts on
96.3 FM and 86,200 watts on 103.1 FM.

The station has had several applications before the Commission and has received
several approvals to allow it to obtain a powerful Toronto FM frequency. Despite
these previous approvals, the station is once again before the Commission asking for
further technical upgrades. The Commission has been very considerate of this
station, but we submit it is highly questionable as to the merits of the Commission
licensing 99,1 for CFMX.

The application claims the expanded coverage would add about 1.5 million potential
listeners. In Canadian radio this would be a huge market and Telemedia submits it
would be highly unusual to license such a station without an open competitive
hearing.

There is considerable question whether classical music is the best use of this
frequency. Despite the technical improvements received from -the Commission,
CFMX has consistently failed to attract a significant audience in Toronto and area.
In the Fall 1991 BBM survey for all listeners 12+, CFMX had a 2.2 share. This
result placed them almost at the bottom of all Toronto commercial stations.

This share is very consistent with the share of audience classical music stations can
expect in any city. Telemedia commissioned a special report from Arbitron in the
United States for persons 12+ all markets, total listening. The share of all tuning to
classical music stations was 1.8, and of FM tuning was 2.4. In other words, classical
music stations will only achieve about a 2 share of the audience of any market. To
extrapolate from the 1.5 million potential audience, a 2.2 share for CFMX would
result in only 33,000 additional listeners. It would seem wtilizing the last "C-1"
channel in Toronto for the sake of this tiny additional audience is not best use of the
spectrum.

The station has continued to lose substantial amounts of money. The application
indicates accumulated losses in the last eight years of $8 million. It also indicates it
will cost nearly $1 million to put CEMX on 99.1, with additional annual lease
payments of $100,000. This would bring the accumulated losses to $9 million.
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One of the Commission’s concerns in the call for these applications was the financial
capability of the applicants and the financial impact of the proposed change.
Nowhere in the Public Access file could Telemedia discover any proposed financial
statement or proforma that would show a turnaround for this station, even though
such information was requested three times from CFMX staff. As a result, the only
financial information available in the application was projections based upon the
status quo, which show continuing losses from 1993-1997 ranging from $643,000 in
1993 to $819,000 in 1997. The Supplementary Brief submirted by CFMX indicates
its ongoing future will be jeopardized if the financial picture is not improved, yet it
does not submit any evidence to show how the million dollar cost to generate 33,000
additional listeners would impact its financial future.

The simple economic reality would indicate granting 99.1 to CEMX would not be in
the best interests of the broadcasting system.

Rawlco

As one of the many applicants at the April 1990 Toronto FM hearing, Telemedia
presented a_strong case for a dance music radio station in Toronto. Like all
applicants at that hearing, Telemedia was asked if it was successful would the station
be on the air within 12 months. Like all other applicants, including Rawico,
Telemedia replied in the affirmative. So did Rawlco. It is therefore important to
note that in May 1992, more than two years after the hearing, and some 21 months
after the decision, the Rawlco FM station is still not on the air and obviously will not
be on the air for some additional period of time.

This is a serious breach of the first commitment madé by an applicant to the
Commission. The reality today is that a station licensed in 1990 may not be on the
air until 1993!

Nowhere in the application submitted by Rawlco is there an explanation or defense
for this peculiar position. If there is benefit to the Canadian country music industry

in having a Toronto FM station, Rawjco should have been on the air and fulfilling
its commitments.

Rawlco has submitted revised financial information that is significantly different from
its 1990 application. To summarize the information, Telemedia has compiled a chart
showing the original 1990 application, the revised application for 92.5, and the
projected application for 99.1. As the Commission will note, the projections are
enormously varied -- for example, for the first year of operations on 92.5 there is a

million dollar difference between the 1990 application for 92.5 and the 1992 revised
totals for 92.5!
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Telemedia is also concerned with the implications of this application for its stations in Orillia
and Midland, Ontario. These small market stations are struggling, and encroachment of a
powerful Toronto FM country music station into the Barric and Huronia districts could have
a serious and negative impact on both of these stations. Both stations have converted to
country music programiming in recent months, and are working hard to establish a viable local
and regional audience. The Huronia area already receives country music signals from CHAM
in Hamilton and CKYC in Toronto,

In fact, much of the additional area 99.1 would cover, already receivés Canadian country
music radio service from stations such as CKYC Toronto, CHAM Hamilton, CKGL-FM
Kitchener, CHOW Welland, CHOO Ajax, and CKQM-FM Peterborough.

There is no shortage of Canadian country music available to listeners in this “footprint",

Nor do we believe there is any remarkable evidence presented as to the desire of the listening
audience in this expanded area to receive Toronto country programming. In fact, in a survey
of 800 respondents in the November Angus Reid survey, only 111 out of 800 respondents
indicated a preference for country music. In other words, only 13.8% are even fans of country
music. This research was confirmed in the February Angus Reid study when country music
was ranked third among preferences and third amongst hard to find. While there is a very
creative effort to develop a matrix showing two third places make a first place, the simple
reality is there is no huge dcmand In these outlying areas for another country music signal
originatmg from Toronto. :

In Decision 90-693 the Commission made it a condition of license that Rawlco be on the air
within 12 months of the August &8 1990 decision. This has not been accomplished and no
explanation has been offered by Rawlco -

As Rawlco has presented no convincing evidence of the financial difficulty facing the station
and in view of the company’s evident inability to get the station on the air on the frequency
for which it has been licensed, we suggest the Commission instruct Rawlco to fulfill its
commitment on its licensed frequency.

Telemedia would like to appear at the hearing on May 19th, 1992 to present its arguments against
these applications, '

Finally, we. would point out there have been no additional Canadian talent development benefits
proposcd by any of the applicants for this large, additional market that would be served. Therefore,
in conclusion, Telemedia believes all three applications for 99.1 FM Toronto should be rejected.

Sincerely yours,

. ﬂmu /Oaéuw.%

Don Pagnutti
Executive Vice-President

Bnc. (Fax confirmations & courier sheets)
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1990 ORIGINAL RAWLCO APPLICATION (92.5)
1992 1993 1954 1995 1996 1997
National Revenue 400,000 700,000 1,000,000 1,300,000 1,500,000
Local Revenue 2,500,000 3,200,000 3,700,000 - 4,100,000 4,500,000
TOTAL REVENUE 2,900,000 3,900,000 4,700,000 5,400,000 6,000,000
Tot Oper Bxp 3,614,000 4,120,000 4,482,000 4,823,000 5,122,000
Tot Nop-Oper. Ex ( 152,000) ( 63,000 ( 36,000) ( 66,000) ( 138,000)
Est. Pre-tax ( 562,000) ( 157,000) 254,000 643,000 1,016,000

Income (loss)

1992 REVISED RAWLCO APPLICATION (92.5)

Revenue 2,750,000 3,700,000 4,250,000 4,850,000 5,350,000
Oper Exp 3,819,000 4217000 4,450,000 4,695,000 4,888,000
Non-Oper Exp 452,000 543,000 600,000 636,000 657,000
Est. Pre-tax ' (1,521,000)  (L060,000)  (800,000) (48,0000  ( 245,000)

Income (loss)
N

1992 PROJECTED RAWLCO APPLICATION (99.1)

National Revenue 350,000 "~ 650,000 900,000 1,150,000 1,400,000
Local Revenue 2,900,000 3,750,000 4,200,000 4,600,000 5.050,000

TOTAL REVENUE 3,250,000 4,400,000 5,100,000 5,750,000 6,450,000
Operating Expense 4,024,000 4,393,000 4,661,000 4,920,000 5,176,000
Non-Oper. Expense 452,000 530,000 563,000 568,000 555,000
Bst. Pre-tax (1,226000)  ( 523,000) ( 124,000) 262,000 719,000

Income (loss)

It is not the Commission’s problem, nor the general public’s problem, that economi¢ conditions
in Toronto have changed since the application. Rawlco made specific commitments based
upon its own assessment of the economic climate and future of Toronto. The fact that they
are two years late going on the air and that economic ¢onditions have changed is no reason
for the Commission to reward a new licensee for its delays and failure to go on the air. If
Rawlco is now concerned about the economic situation for 92.5, it should simply return the
license to the Commission and allow other broadcasters the opportunity to service the Toronto
market.

In addition to the very serious questions raised by the financial projections of Rawico, is the
thrust of the current application. There was certainly no indication during the 1990 hearing
of dissatisfaction with the 92.5 frequency.

QPP ¢
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MAY 21, 1992

RE: CRTC HEARING
It's over and we did it!

The critical 99.1 hearings have been completed and there is
little doubt we were the best applicant. However this is a
very complex and contentious issue. In 2-4 months we will
know whether or not we have really won.

Each of you have contributed to this process. Some were
directly involved. Others did extra work to cover people
dealing with Commission matters. I know that this has been
stressful for all concerned. We all realize how critical
this effort was and Martin, Truus and I appreciate your
enthusiastie support.

Even with an impaired signal, CFMX makes a difference. I
hope that you have the chance to read the almest 2,000
letters submitted to the CRTC on our behalf. I wish that you
all could have heard the appearing interventions for CFMX ---
almost 20 people representing large art groups, small art
groups, listeners, advertising agencies, retailers, etc.
These people put a lot of effort into their presentations and
really sang our praises, We should all feel enormous pride
in the results of our hard work.

What's next, what is the future? First of all, we must
maximize what we have. 96.3 is not great but we have to make
the best of it. Billings are running almost 20% ahead of
last year and we have to keep building on that. We simply
cannot stop while the universe unfolds.

Secondly we must plan for the future with 99.1 or 96.3, so
that one of the options Martin told the Commission will not
come to pass. ‘

So let's all roll up our sleeves and show the Rosenthals that
there can be a future for CFMX.
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DATE: August 10, 1992 EAY NO: 372~1
CFMX~-FM Cobourg Office Staff
COMPANY: TO: o
The Rosenthals CRTC Decision
FROM: SUBJECT:
MESSAGE:

Needless to say, we must have all experienced the shock of
the CRTC decigion last 'l'hursday.

We are not in a position to second guess the Commission's
thinking, but we have our owh views on this matter. However
this won't change the outconme.

The foremost guestion now is what will this mean tor the
survival of CFEMX.

We will have to explore very carefully the options that are
cpen to us.

The Commission in its decision has left the door ajar for us.
We will pursue the possible relocation of the the Mississauga
transmitter ta downtown Toronto. This will take time, entail
considerable aexpense with lots of testing and no guarantee of
success.

Where does everyone presently fit in? Well, we must all pull
together to reduce expenses and increase sales, This 1is

absolutely imperative for the continued operation of the
station. 1It's up to you!

Wa are open tae any suggestions to achleve these goals.

Q<M&; 2 %
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If you do not receive all pages, please call back as soon as possible. (416) 494-1666.
We are sending from a Pitney Bowes 9100.
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