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SPECTRUM INTERFERENCE SURVEY

Measurements conducted by the Department of Communications,

Regulations Ehgineering Laboratory.

for the Radio Authorization and Enforcement Division

and for Telesat Canada on August 25-27, 1970,

Méasurements conduéted and
report written by:

UUE“*U

©

Bisson DOC/LAB

Beaudet Telesat Canada
- Fraser DOC/HQ

Morland DOC/LAB




- e

FIG.

FiG,.

F1G.

=

5,0

1.0

2.0

3.0

IIAII

upn

l'f.o

-G

6,0

CONTENTS

INTRODUCTION -

‘1.l general
1.2 purpose of 1nvest1gation

CONCLUSIONS

2.1 spectrum search test site #l
2.2 radar emissions test site #2
2.3 spectrum search test site #2
2,4 radar emissions test site #2

DETAILED TEST REPORT

3.1 ‘test equipment used

3.2 topographical. location

3.3 topographical environmental data
3.4 measurement locations

Grand Beach Barth Station Map

Test Sites 1, 2

GENERAL SYSTEM TNFORMATION

1 systems

2 scope of tests

.3 month & year of measurements
4 limitations of equipment

MTS and CP Svstems

SPECIFIC EARTH STATION INFORMATTON

5.1 function
5.2 characteristics

TEST METHOD AND RESULTS

6,1 tests conducted
6,2 ‘test #A
6.3 test #2
6.4 test #3

B N~~~ O W\ R

10
10
11

e0a ii 0




-

APPENDIX A

oot w e

APPENDIX B

"
8-25

APPENDIX C

27,
2846

APPENDIX D

47
48
L9
50

APPENDIX E
51
52
53
54 .

55
56

APPENDIX F

57
58
59
-60
61

APPENDIX G

6267

- ii -

calibrat;on 560 = 0.5 Gils
azimuth 185 Steinbech
azimuth 157 Beausejour
azimuth 245 Woodlands -
azimuth 234 Gunton
azimuth 219° Petersfield

calibration 3.5 - 4.2 GHz
X-Y plots azimuths O - 360°

equlpment callbratlon 5e 8 - 6.5 GHz
%-Y plots 5.8 - 6.5 GHz azimuths O - 360°

X-Y plot of a21muth 234° Gunton "H" polarization
X-Y plot of azimuth 220° Stony  "V" polarization
X-Y plot of azimuth 234° Gunton "V" polarization
X-Y plot of azimuth 220° Stony "H" polarization

ares frequency listings 50-51° Lat., 96-~99° Long.
n n n " 1]

1" 1] " h9—500 Lato 96—-990 LongQ

measurement of FIM sensitivity
TWT amplifier characteristics
test antenna effective area curve
n " characteristics
general information (instruments)

Table 1 earth station characteristics
and co-ordination zone

oo iii

Page‘

A2
A3

A5
A6

B7
B8-25

- C28-46

D7
D48
DL9
D50-

E51
E52
E53
E5k
E55
56

F57
F58
F59
F60
F6L

G62-67




PHOTOGRAPHS

1.

2

30
Le
5e
6o

- iii -

1

Air photo of Grand Beach test sites
Ground photo of test site 1

Ground photo of test site 2

Log periodic test antenna

Field intensity meter EMA910

Field intensity meter NM62A




1.1

’ 1;2

1.0 INTRODUCTION .

General As the space services and terrestrial microwave systems

share the same frequency bands it is essential to insure that

mutual compatibility exists where such services propose~to operate

“within interference range of each other. A standard method of

calculatlng potentlal 1nterference exists, however, on—31te measure~‘
ments are essential to validate theoretical studles and to ascertaln

if anyeunknown sources of interference can be detected°

Purpose. of Inveétigatibn The Telecommunications Regulations Branch

of D.0.C. and Telesat Canada as a co-operative effort_conducted'a‘

esurvey of the frequency spectrum in the vicinity of Grénd Beach,

Manitoba, where a proposed earth station is to be 1ocated The

earth statlon will be receiving in the band 3700 to A2OO MHz and

transmitting in the 5925 to 6425 MHz band (if necessary)e

Frequency measurements are required at thiseproposed site

to ‘determine the extent and levels of emissions that mlght be present

'from different microwave transmltters in the above frequency bands,

and the electromagnetlc radlatlon from high voltage power lines,
This information is essehtial for our System Co-ordination group in
the‘study of system compatibility and to validate calculations done -
by Teleeat/DOCu , | - |

- As radar transmitters are capable of radiating high levels

of spurious or harmonic emissions in the 4 or 6 GHz bands, it is

' necessary to determine what actual radiations are present.
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2.1

2,2

2.3

2.0 _CONCLUSIONS

Spectrum Search Test Site #1 At test site #1 no microwave signals

were detected in the frequency ranges 3.7 = L.2 or 5,925 - 6,425 MHz,
Particular attention was given to azimuths 157° (Beausejour MTS),

185° (Steinbeich MTS), 220° (Petersfield CP), 234° (Gunton CP) and

2450 (Woodlands CP) which are microwave sites within the earth station
‘co-ordination zone in the L4 and 6 GHz bands. No signals were detected

~ throughout this range noting that the Field Intensity Meter Sensitivity

was ~110 dBm. The test antenna gain is 21 .dBi which results in a

minimum detectable signal level of -131 dBm.

Radar Fmissions Test Site #1 Radar fundamental signals were detected

from defense radars located at Beausejour and Gypsumville, Man. in both

"L" and "S" bands but no spurious emissions were detected either in

the 4 and 6 GHz :bands.

The Winnipeg Airport and Airways Surveillance Radar or the

"~ Airport Sufveillance Radar were not detected either at fﬁndamental or

harmonic frequencies,

Neither power line or ignition interference was detected

throughout the 4 or 6 GHz frequency ranges.

Spectrum Search Test Site #2 At test site #2 microwave signals were

detected from CP stations at Stony and Gunton in the 5,925 - 6 A25 GHz bands.

This test‘51te.was located at the hlghest elevation in the area

aee 3
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resulting in near line-of-sight conditions. The test site is at

- least 100 feet higher than the proposed earth station at the Grand

Beach ProvincialiPark. For this reason it is concluded that earth

station transmissions in the 6 GHz band should not be of major

consequence to the existing CP microwave route based on co-ordination
data for the Grand Beach earth station, Tests over a longe? period

would be useful to establish the long term interference possibilities.

Radar Enissions Test Site #2 Radar fundamental signals wére also

detected from defense radars at Beausejour, Gimili, Gypsumville and

~ the DOT air?ort radar at Winnipeg;' Spurious signals were detected

at L4040 and 4100 MHZ from the»Beéﬁsejour_(Bl?) seardhrradar and at
4025 Mz f‘rom an unidentified radar (B16) suspected to be tﬁé Gimili
DND station. Further analysis and discussions will be necessary\to
insure that spurious radar emissions_are‘not of consequence to

sensitive earth station receiving frequencies in the 4 GHz range.

seo 14-
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3.2

3.3

3ok
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3.0 DETATLED TEST REPORT

Test, Fguipment Used See General Information -'Instruments, appéndixA
F61 ~ Antenna characteristics appendix F59 & FéO - TWT characteristics

appendix F58,

Topographical Location The proposed Satellite Earth Station is to be

located at Grand Beach, Man, which is approximately 70 miles'north—

east of Winnipeg, Mah. (Figure A).

Topographical Envirommental Data. The area of measurement was in the

Grand Beach Provincial Park adjacent to highway 59. This parkland

is heavily forested withAevergreens 30—40 feet above ground,

Measurement Locations Site #1 was approximately 800 feet from high-

way 59 at an elevation of 800 feet, The.generél terrain was heavily
forested wiﬁh evergreen trees approximately 30-40 feet above ground

level,

Site #2 was the highest ground in the area and approximately

100 feet above the préposed earth station location, The land was

.iightly forested with numérous gravel beds in proximity. Unobstrucfed ‘

view of Lake Winnipeg and in other directions was possible.

vooos
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FIG. A

GRAND BEACH EARTH STATION
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FIG. B

GRAND BEACH EARTH STATION
TEST SITE | AND 2

EARTH STATION
SITE |
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: eompleted on August 26, 1970, |

 heb

Lh.Q GENERAL SYSTEM INFORMATION

§xstems The systems under test (Figure C) were the various mllltary
radar transmltters, Alrport and Airways Surveillance radars, weather
surveillance radars, Secondary radars, Tacan, microwave communlcatlons

systems, power 11nes and 1gn1tlon noise particularly in the 70 MHz

~ range. The Canadian Pacific Telecommunications 6 GHz microwave system

© was closely'monitored to determine if signals could be detected at

the propdsed earth statién° Manitoba Telephone's 4 GHz sites were

also closely monitored to establish if interference was possible..

Scope of the Tests The tests were conducted to check for any detect-

_able signals and to measure absolute levels of transmissions in the

microwave bands 30700 to 4,200 GHz, 5.925 to 6,425 GHz and power |

line radiation or other signals in the band 70 MHz + 20 MHz.

Month.and,Year of Measurement The tests began on August 25 and were

Limitations of Equipment As can be seenxfrom the X - Y plots there

. dis a variation in the spectrum recordings which is'attributed to the

shlft in the local oscillator of the FIM or in the X - Y ampllflerq
There 1s some play in the telescoplng sections of the antenna mast

plue the readout on the rotary control 1nd1cator which 1S'accurete

only to approximately + 20, These factors should not have any eigni-_"

ficant_effect oﬁ the measurement accuracy but are mentioned to explain

this situation.
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5.0 SPECIFIC EARTH STATION INFORMATION

Function The Grand Beach, Man., earth station is to serve as a
Network TV site in the Canadian Domestic Communication Satellite
Systems As a NIV site, it will be equipped initially for reception

of two network television channels.‘-Future expansion will be

- possible includihg the capability to transmit where necessary. The

channel switching functions will be remotely controlled‘from the

Master Control station at Allan Park, Ontario.

Characteristics Characteristics of proposed Commuhication Satellite

Earth Station at Grand Beach are shown in Appendix G62-67 Table 1

and Figures 1, 2, 3, 4 attached, .
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" 6.0 TEST METHOD AND RESULTS

The follow1ng tests were conducted

E
®
u
et
i)

. Mlcrowave signal search measurements 1-10 GHz,
est #2., Radar surveillance measurements L,-and 6 GHz bandse

est #3. Power line and ignition interference measurementse

est. ~ Prior to making measurements the equipment was calierated
eccording to the foilowing procedures; |
The signal generator was fed to the‘FIM uie the input
cabling and.the TWT»(see appendix F57).>.Frequency-markers were .
plotted_mauuallj on the X - ¥ plotfer.eyeryVSO MHz between 3.8 and
Le25 GHza Next the XY plotter was calibrated in 5 dB increments
startlng at ~105 dBm and at each of the above frequency markerso

With the input cable termlnated an X - Y plot was obtawned sh0w1ng

“the n01se 1evel of the FIM from 3.8 to he25 GHzs

With the equipment calibrated as above X - Y plots were

made of the spectrum in the 4 or 6 GHz bands in the approprlate

polarlzatlon mode. Startlng at OO true North and every 20° thereafter

..(1og periodic beamwidth 10°) the spectrum was automatically scanned‘

on the FIM for the bands concerned. (See.X—Y plots for results).

The same procedure was used to calibrate in the 4 & 6 GHz
.frequency ranges and a spectrum recording was done in a particular

azimuth where a radar or microwave site was located.

oo 11
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Test ﬁ . For the power line radiation tests the dipole antenna

was mounted on top of the mobile laboratory and oriented towards

the power line for maximum reédingso

During the above tests power line radiation and auto-

mobile ighition noise was barely detected but was not measured -

as significant interference,

>Test £3. In checking for radar emissions in the 4 & 6 GHz bands

the same procedures as outlined previously were used. Specific.

frequency ranges in the 3.7 - 4.2 and 5,925 - 6.425 GHz bands
wefe‘manually scanned with the test receiving antenna oriented

towards known radar sites,
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- APPENDIX F

Measurement of FIM sensitivity"

TWT Amplifier

' Test antenna effective area

Test antenna characteristics

General information (instruments)
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APPENDIX F57 -

MEASUREMENT OF FIM SENSITIVITY

Block Diagram

50' MELIAX CABLE

CTWT

AMPLIFIER .

- Method of Measurement -

NM-628

FIM

e LOG PERIODIC ANTENNA.
"6 RG9A/U COAX \

SHF
- SIGNAL
GENERATOR

:The equipment was calibrated in the following menner:

i) +the generator signal was fed to the FIM, first without the TWT

amplifier, then with it in the circult and the MDS (minimun

‘dlscernlble 81gnal) noted.,

. ii) the input cable was then. dlsconnected at the antenna and. the

81gnal generator signal fed to the FIM via the 1nput cable and

‘TWT amplifiers and the MDS noted as before.

iii) the FIM sensit1v1ty at the 1nput to the log perlodlc antenna is

determined after adding the antenna_galn._

~ listed below.

Table of Resulﬁs ‘

Test results are

P57

- SIGNAL
FIM Dial - Generator inpubt Anterma | System Sensitivity
Freq. GHz without | with Gain in ‘ in dBm
™WE | . TWT dBi |
3.8 -9l dBm | ~-113 dBm 19 -132
ha? -89 n | 113 W 21 -134
b3 -3 v | <109 w. 21 -130
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APPENDIX F 6!

'-Tyﬁe of Iﬁéfrﬁments‘ ' ,V»Ménufactufer ~ Mﬁdel VSeri&l ‘ REL ’ﬁate of .
o ’ ’ , : Npmbex : Number . Number ’Galibratipnr
Log'Peri§dié Antenna Stoddart (APNLOLA | 299 F1161
50 feet Helisx Cable | Andrews HJ2-50 | o
Low—Noiée'Amplifier' - AWatkiﬁs%Johnéon‘ A.wjm343~ .144 ‘f~A207 ;ff;- .
Field Intensity Meter | Stoddart Mi-628 | 560-13 F116 April 13/70
‘.Field Intensity Meter | EMC Ihstfum : EMAn9lO 123—111 ‘  Fi3O ‘factOry |
: ‘ - o men‘ta’tio,n . . ‘
Field Intensitj‘Meter» - Stoddart NM-30A 66AD79 _ ‘F123A Méy 25/70.
" Head phones | Benaudi | o P702
X - Y Recorder | Moselj N 70308 {325 R304 |
SHFMSignai;GeneratorA | :Hewlett‘?ackard | 618B 951-1489 G22é* | 'ApfilTl/7O
".quile Laboratory | D:0.Co | o o
16“Co;Ax R  Amphenol RG24/ | G222
6" Comix ' Amphenol < RGIA/T G21on
2 Co-Ax . Amphenol 1 roonsu '
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Appendi/ces G 62-67

‘Earth Stations Characteristics
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TECHNICAL CHARACTERISTICS
: OF
GRAND BEACH MANITOBA -
EARTH STATION FOR .-

INTERNATIONAL COORDINATION
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TABLE 1.

G62

 CHARACTERISTICS OF PROPOSED NETWORK QUALITY

TV EARTH STATION AT GRAND BEACH

© Name 6f Station

Latitude
Longitude
Nature of Service

Class of Station

Transmit Frequency Band
Receive_Frequency Band
Transmit‘§ Receive Freq,Plén
Opérating Compény

Ground Elevation AMSL
Horizon Profile at Site

Communications Antenna
Characteristics

a) Antenna Diameter
b) Antenna Height AMSL

¢} Minimum Main Beam '’
Antenna Gain

d) Azimuthal Range

e) Minimum Operating Elevation
Angle

£) Gain in Direction of Horizon

g) Maximum Gain in Direction of .

Horizon

h) Off-Axis Gain

Grand Beéch,Manitoba‘
50° 37' 30"

96°

31" 20"
Space.Sé;vice

. Communication-sétellite
Earéh StatiOn
5925-6425 MHz
3700~4200 MHz
fig. 1 Attached
Telesat Canada

785 ft.

Fig. 2 Attached

>35ft.
815 ft.

54.0 at 5925 ft
51.0 at 3700 ft

110°/250°

12° Minimum

Fig. 3 Attached

5dB

As per CCIR S.G., IV
Draft Recommendation - .
L.2.£, (IV). ‘



.TABLE I (Cont'd)

663

Transmission Characteristics for any R.F. Channel

“a)

b)

a)

b

c)

a)

)

FIG.

FIG,

FIG.

FIG.

Main Beam EIRP (Clear weather): '83'dBW}.

Max. Power/4 KHz Input to Antenna 7 ABW/4 KHz

" Reception Characteristics for any R.F. Channel.

Overall receiving system noise
temperature (clear weather,

120 elevation angle) - 1609 K
Mlnlmum clear weather G/T 29 dB/°k
Useable R.F. Channel bandw1dth 36 MHz

'Mlnlmum Received. Slgnal Level

(clear weather) X -113.0 dBwW

Maximum interfering carrier power

level at input of low noise paramp.

per exposure, not to be exceeded

for more than 0.01% of the worst : ‘
month : -131 8BW

DOMESTIC SYSTEM FREQUENCY PLAN
HORIZON PROFILE AT GRAND BEACH, MANITOBA

ANTENNA GAIN IN DIRECLION OF HORIZON VS.
AZIMUTH'AT GRAND.BEACH~ MANITOBA "

COORDINATION. CONTOURS FOR PROPOSED TELESAT EARTH
STATION AT GRAND BEACH MANITOBA
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GRAND BEACH MANYT’OBA . o LEGEND

G6T

LAT 50°37' 30" C Ny | —— 4 GHz CONTOUR

LONG 96°31' 20" : —-==-~ 6 GHz CONTOUR
ELEV 785ft AMS.L. : S ~
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© PHOTOGRAPHS.

© Air photo. Grand Beach Earth Station test sites.

_Gfound,photo of tést.sité #1

Ground photo of test site #2
Logéperiddic test antenna.

Field intensity meter EMA-910.

Field intensity meter NM62-A.



PHOTO |

AIR PHOTO GRAND BEACH
EARTH STATION TEST SITES




PHOTO 2
GROUND PHOTO OF TEST

SITE No. i




E

PHOTO 3

GROUND PHOTO OF TEST SITE No. 2
WITH TEST ANTENNA IN PLACE
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Log
Periodic

PHOTO 4

PHOTO 4
LOG PERIODIC
TEST ANTENNA

T

LOG PERIODIC
TEST ANTENNA




PHOTO 5
FIELD INTENSITY METER EMA-910




FIELD

PHOTO 6
INTENSITY METER NM 62 A




SPECTRUM INTERFERENCE SUVEY

BEACH, ¢ MANITOBA

B

PROPOSED TELSAT EARTH:, STATION GRA;;\\

DATE DUE







