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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
calculabing inotential interference exists, however; on-site meagure=-
ments are esgential to validate theorxsbical shud_:i.es. and to a,scerta;'m.

if any unknown sources of interfersnce can bei,detéctedo

Purpoge of Investigation The Telecowmunications Eng:‘i.neering Division
of bOOOCO" aﬁd Telesa,t Canada as a co-operative effort conducted a
survey of the frequency spsctrum in the vicih:i:‘oy of QuiAppelle, Sask.,
whers a proposed earth stabtion is to be located. The earth stabtion
will be veceiving in the band 3700 to 4200 MHz and (if necessary).
transmibtbing in the 5925 to 6425 MHz band, |

Spectrum measurements are required at this proposed site'
to determine the extent and 1e\fels of enﬁ,ssions that might be present

from different microwave transmitters :i_n. the above frequency bands, and

the electromagnetic radiation from high voltage power lines in the area.

This ini‘orms;biqﬁ is essential for our SystemACOmordination group in
the study of system compabtibility and o validate calculations done by
Telesat/DOC. | '

As radar transmitters are capable of radiating high levels
of spurious or harmonic Ve:»;nissions in the 4 or 6 GHz bands, it is

esséntia,l to determine what actual radiations a,re- present.

(-] ° L] 2
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2,2

2.3

2,0 CONCLUSIONS

Spagbxrum Seaxch In the frequency spactrum from 3.5 = 402 and

5.8 = 7.3 GHz no emissions from the existing microwave tranéiﬁttsrs
ab various divections from QueAppelle (0-360°) could be detected
above the minimum discernible signal (MDS) level of the Field
‘Intensity Meter (FIM MDS =105 dBm). The receiving test antenna
has a gain of +19 to 21 dbi (4 and 6 GHz) resulting in a minimum
detectable system sigoal level from ~12) to <126 dBm. |

Power line radiation Radiation from power lines in the vicinity of
QuVAppalie site #2 were detected and measured as 10 dBuV at frequencies
of 70, 72, & 74.8 Mz, No conbinuing difficulty is anticipated from
this source of interference as the problem could likely be traced to

a faulty connector or in the grounding system which can be easily

eliminated by the local power company.

Radar emissions No radar spurious or havmonic emissions were detected
in the frequency ranges 3’706 = 4200 or 5925 = 6425 Mz, Although
fundamental radsr signals were easlly detectable at si:‘l;e #3, no problems
are antic:lpated‘ from military or civil radars in the wvicinity.

° =} o 3
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3.3
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3,0 DETATLED TEST REPORT

3.1 Tegt Fauvipment Used See General Information — Instruments,

appendix 55 = Anbenna characteristics appendix 53 and 54 -
IWT characteristics appendix 52,

Topographical location The proposed Satellite Eai'bh Station is

to be located at QutAppelle, Sask. which is appro:dmaﬁely 28 miles

northeast of Regina, Sask, (Figure A),

Topographical Favironmental Data The area of measurement was ab
Qu¥Appelle Valley on the farm of Mtfo Henxy Wégner, Markinch, Sask,
'l‘hé farm is locabed at township 21, ten miles south of Markj’ncho ’i‘he
area is culbivated farmland with Loon Creek and QufAppslle Valley in

the immediate area. (refer to Figure B and photo 1).

Meaguroment Tocations The iniltial measurement was conducted ab the

sarth stabtion surveyed site which is approximabely 1660 feet ASL
(Site #1 see photo 2)., Site #2 (see photo 3) was approximately 500
feet northwest of site #1 at an elevation of approximately 1636 feeb.
The final Jocation site #3 (see photo 4) was located gbt an elevation
of 1900 feet approximately % mile from the proposed earth. stabtion

location,

o 0.0l.':'
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)20 GENFRAT, SYSTEM TNFORMATION -

Systems The sysbems under test (Figure G) were the various

military vadar transmitters, Airp'ox“t and Aimays Swrveillance
radaiﬂs; 5 weather radars s Secondary radavs, Tacan, microivave |
commnicabions systems and radiabion emanm,_ng fvom the power
lines in the vicinity of QuVAppvlleo The Canad.ian Pacif
Telecommmnication 6 GHz microwave system ab MeLean was closely
checked to determine If s:‘i.gnals could be detected at__sites 1, 2 ‘
or 3, In add;vf_tion, ‘the Saskatchewan Governmsnh Telepﬁone Iy GHzm
repaaters at Regina, McLean, and Findlateﬁ were mnitofed to
détermine received signal levels af all test sites. Fréquéncy '

listings of area sbations are shown in Appendix FL_6=500

Scope_of the Tests The tests were conducted to ch_eck”;f:‘or any

debectable signals and to measure absolute levels. of detectable
transmissions in the microwave bands 3,700 to 4,200 GHz, 5.925
to 60,425 CGHz and power line radiation of obher detectable signsls in

the band 70 MHz 1 20 MHz,

~ Month and Year of Messurewent The tesbs begém on August 20 and were

complebed on August 23, 1970,

Limitationgs of Iguipment The local oscillator of the FIM and/_or
the drift in the X = Y mnp’lifier recorder causes soms varistion

din the recordings which should not affect the detection of signals
over the ranges scanned, There is soms play in ‘bhe telescoping
secftioné of the antenns mast 'plus the readout on the rdbaﬁy control

indicator is accurate only to approximately ;i;.2°o_

o 0007
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5.2
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Tunction The Qu¥Appelle earbh station is to sexrve as & Network

TV site in the Canadian Domesbie Commuim.cation Satellite System,

As a Network TV station, it will be equippsd initially for receptidn
of two television channels, Furbher expansion will be ?ossible
including the capability to trensmit where necessary. The

channel switching functions will be remotely controlled from

the Master Control station at Allan Park, Ont.

Characteristics Characterigtics of proposed Commmnication Sabtellite

Earth Station at QutAppelle, Sask. are shown in Table 1 and Figures
1, 2, 3, 4 attached,

o Q o 9



6.1

6.2

=9 o
6,0 TEST METHOD AND RESULTS

The following tests were conducted: ,

Test #l. Microwave measuvemsnts 1=10 GHz scanning through é,z.imubhs 0-360°
(see a.ppandﬁaé A2-19 and B21=39). | o

Teglh #2, Power Line radiation and TV signal measurements 54-88 MHz

(see appendix C39),

Test #3, Azimubhal search for pavticular microwa,va sﬁa;i:ionso

(see D4L and Eh3-45),

' Test #h. Radar interference measurements 4 and 6-GHz bands,

" (refer to all XY plots)

Tegt #1, Prior to moking measurements the equipment was calibrated
according to the following procedures: |

The signal generator was fed to the FIM via thé input cabling
and the TWI., (see appendix G51) Frequency markers wers ploﬁted .
manually on the X - Y plotter every 50 MHz betweenAB.,B and 4.25 GHz.,
Next the X - Y\ plotter was calibra,_ted in 5 dB increments stai*’bing‘ at
=105 dBm and abt each of the above frequency ma.rkers; With the :anu‘b
cable berminabed an X - Y plob was obbained showing the noise level of
‘the FIM from 3.8 to L4.25 GHz,

With the equipment calibrabed as above X = ¥ plots were made
of the spsctrum ‘be‘bﬁeen 3.5 and 4,25 GHz, 1-Ji‘§;h the appi'op:ria,ﬁe
polarization, Starting at 0° trué North and evexry 10° thereafter the
spectrum_was automatically scanned on the FIM for 'thé bands concerned,

(see ap?end:‘ices A2-19 for results).

The sams procedure was used to calibrate in the frequency range
Lol ~ 7,3 GHz and a spectrum search was done in the gams manner as in.

the 4 GHz band, ' (Test results are shown in Appsndices B21-=39).

o o o 10
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b.h

6.5
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Tegt #2. For the power liﬂe rvadiabtion tesbs, the dipole antenna-
was mounted on top of the wobile laboratory and oriented towards
the power line for maximum readings. As TV signals were present

in the frequency range 5488 MHz these signals were noted and

- gbations identified wherever pbssibleo The FIM readings in dBuV

were recorded and converted to a powér 1év_el é,s shown in appendix C39.
During the above tests aubtomobile ignition noise was not

detected due to the remoteness of the site.

Test #3, Particular atbtention was given to the Canadien Pacific
Teleconmﬁmica’cions 6 GHz site at McLean which was loéa,ted a
distance of 18,3 miles st a bearing of 150°% The Saskabchewan
Government telephone 4 GHz sites at Regina, McLean and Fﬁ.ndlatef
were monitored closely in an abttempt to detect emissions in the
3,7 = L.2 GHz band, No microwéve signals were detected a:b any of

the test sites, (see D41, EA3=L5).

Test_#L. In checking for radar emissions in the 4 and 6 GHz bands
the same procedures as oublined in 6.2 was used. Specific frequency
vanges in the 3,7 = 4.2 and 5,925 = 6,425 GHz bands were menuvally

scanned with the test receiving antenna oriented towards known

- pradar sites.



APPENDIX A
(SITE )

X-Y PLOTS.OF FREQUENCY RANGE 3.5-4.3 GHz

APPENDIX Al Equipment Calibration Chart indicating measurement
sensitivity.

APPENDICES A2-19 Show frequency scans in azimuths 0-360° using

horizontal polarization
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APPENDIX C.

SITE #2 TEST RESULTS - FREQUENCY RANGE 54-80 MHz

FIM DIAL AZIMUTH -|__METER READING REMARKS
FREQUENCY MHz . IN dBuv IN dBm '

5.2 0/ 180° 17 | -90 TV VIDEO

600 : 020/ 200° 25 -82 'REGINA TV

61.8 ' 080/260° 6 -101 : -

66 © 070/250° 2 -105 -

70 160° 1o -97 HYDRO LINE

: , , INTERFERENCE
72 160° 10 -97 ' " "
74.8 160° - 10 ‘ -97 wnoo




APPENDIX D -
(SITE #3)

X-Y PLOTS

APPENDIX D40  Equipment Calibration Chart i'ndicming measurement
: sensitivity.

APPENDIX D4l Spectrum search 5.8-6.5 GHz with receiving antenna
towards Mclean, Sask. (CP site) - '
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APPENDIX E42

APPENDIX E43

APPENDIX E44

APPENDIX EA45

APPENDIX E
(SITE #3)

X-Y_PLOTS

Equipment Calibration Chart indicating meqsurement'
sensitivity.

Specfru_m search 3.5-4.2 GHz receiving antenna
pointing towards McLean (SGT site) :

Spectrum search 3.5-4.2 GHz receiving antenna

pointing towards Regina (SGT)

Spectrum search 3.5 -4.2 GHz receiving antenna
pointing towards Findlater (SGT SITE)
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Area frequency listings
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e ASSIGNED AsSichED catt NAME OF  |2]2 Egogsg\m}\clé\st N ‘REC.EPTI‘ON MO- OFf CLASS .rﬂiﬁgﬁﬁ)ﬁ TXRE 1 EwRe AN
5 FREQUENCY DAY]MO_ R SIGN TX. STATION  fi|& AT " oNG. POINT{S) NATURE Ahé?ﬁlé\srgNOF oun.;m' dBw AZIML o?\?n-[i i
18786000050 7646CHE 80 ROOSE JAW2 SBG23391053203CRSTUYND — FXCPGOTOFY 20 198 33
; 18730000&30@615HF34_VISCUUNT3$5y§6361093914HUN8ULDT FXCPT570F9 | 1.0 150, 432
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1899000029056 7CHE38 BLADUR TH355%22151060824S TRNGFLD focpaoanrqv L 2.0 262 30
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APPENDIX G53

APPENDIX G54

APPENDIX G55

APPENDIX G

Measurement of FIM sensitivity
TWT Amplifier

Test antenna A_Stoddart log periodic effective area

Stoddart lag periodic characteristics

- General information (instruments)




G5l
APPENDIX G5I

MEASUREMENT OF FIM SENSITIVITY

Block Diagram

: '/ LOG PERIODIC ANTENNA
"6' RG9A/U COAX \\

50' HELIAX CABLE

TwT FIM " SHF
- | _sienaL
AMPLIFIER NW-628 GENERATOR

Method of Measurement

The equipment was calibrated in the following manner:

1) the generator signal was fed to the FIM, first without the TWT
amplifier, then with it in the circuit and the MDS (minimum
discernible signal) noted.

ii) +the input cable was then discomnected abt the antenna and the
signal generator signal fed to the FIM via the input cable and
TWT amplifiers and the MDS noted as before.

14i) the FIM sensitivity at the input to the log periodic antenna is

determined after adding the antemna gain. Test results are

listed below .

Table of Resulbts

SIGNAL
FIM Dial Generator input Antenna System Sensitivity
Freq. GHz without | with Gain in in dBm ~
TWT TWT dBi
3.8 -9 dBm | =113 dBm 19 -132
ho2 -89 17 =113 © 21 =134
4.3 -g3 ~109 ™ 21 =130
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General Information

APPENDIX G55

Instruments
Type of Instruments Manufacturer Model Serial REL Date of
Number { Number Number { Calibration

Log Periodic Antenna Stoddart APN1O1A | 299 F1161

50 feet Heliax Cable Andrews HJ2-50

‘Low-Noise Amplifier Watkins-Johnson WI=343 | 144 AR07

Field Intensity Meter Stoddart NM=62B | 560-13 Fl16 April 13/70
Field Intensity Meter EMC Instru- EMA-910 | 123-111 7130 - Factory

mentabtion

Field Intensity Meter Stoddart NM-304 | 66AD79 F123A | May 25/70
Head phones Benaudi P702

¥ = Y Recorder Mosely 7030A 325 R304 ‘

SHF Signal. Generatoxr Hewlett Packard 6188 951-1489 G222 April 1/70
Mobile Laboratory D.0.C.

6' Co-Ax Amphenol RG214,/U GR22

6! Co~Ax Amphenol RGOA/U GR10A
16" Co-Ax Amphenol RG9A/U
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'TABLE I

" CHARACTERISTICS OF PROPOSED NETWORK QUALITY

TV EARTH STATION AT REGINA, SASK.

Name of Station:
Latitude
Longitude

Nature of Service

Class of Station

Transmit Frequency Band
Receive Frequency<Band
Transmit & Receive Freq. Plan
Operating Gbmpany |

Ground Elevation AMSL

Horizon Pfofile at-Site

Communications Antenna
Characteristics

a) Antenna Diameter
b) Antenna Height AMSL

c) Minimum Main Beam
Antenna Gain

d) Azimuthal Range

e) Minimum Operating Elevation
Angle

f) Gain in Direction of Horizon

g) Maximum Gain in Direction of"
Horizon '

h) Off-Axis Gain

. Qu'Appelle

50°48'00"
104°21'16"
Space Service

Communication-Satellite
Earth Station

5925-6425 MHz
3700-4200 MHz
Fig. 1 Attached
Telesat>Canada
1630 feet |

Fig. 2 Attached

235 feet
1690 feet

54.0 at 5925 MHz
51.0 at 3700 MHz

~110°/250°

O .+ .
127 minimum

Fig. 3 Attadhed‘

'10 ds

As per CCIR S.G. IV
Draft Recommendation

CL.2.£(1V)




TABLE I (Cont'd)

Transmission Characteristics for any R.F. Channel

a)

b)

Main Beam EIRP (Clear weather) . 83 dBW

Max. Power/4 KHz Input to Antenna ' 7 dBW/4 KHz

Reception Characteristics for any R.F. Channel

a)

b)
c)

a)

e)

FIG.
FIG.

FIG.

FIG.

Overall receiving system noise
temperature (clear weather,

12° elevation angle) » 160° K
Minimum clear weather G/T 29 dB/OK

Useable R.F. Channel bandwidth 36 MHz.

Minimum Received Signal Level '
(clear weather) ~ =113.0 dBW

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 dBwW

DOMESTIC SYSTEM FREQUENCY PLAN.
HORIZON PROFILE AT QU'APPELLE.

ANTENNA GAIN IN DIRECTION OF HORIZON VS.
AZIMUTH AT QU'APPELLE.

COORDINATION CONTOURS FOR PROPOSED TELESAT EARTH
STATION AT QU'APPELLE.
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PHOTOGRAPHS

Air Photo Qu'appelle Earth Station and test sites
Ground photo of test site @ |

Ground photo of test site ¥ 2

Ground photo of test site #3

Log periodic test antenna

Field intensity meter, TWT and X-Y recorder



PHOTO |

AlR PHOTO

OF TEST. ST
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RHOTO 2

PHOTOGRAPH OF
SITE 1 LOOKING
SOUTHWARD.

SITE ELEVATION 1660°




PHOTO 3

PHOTOGRAPH OF
SITE 2 LOOKING
GENERALLY SOUTH-
WARD. .
SITE ELEVATION 1636




PHOTO 4

PHOTOGRAPH OF
SITE 3 LOOKING
SOUTHWARD.

SITE ELEVATION i900'
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TEST ANTENNA
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!/ QU’APPELLE EARTH STATION SPECTRUM :
! INTERFERENCE SURVEY.
|
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e i,

DATE DUE

DATE DE RETOUR
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