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GRAND BEACH EARTH STATION 

SPECTRUM INTERFERENCE SURVEY 

Measurements conducted by the Department of Communications, 

Regulations Engineering Laboratory 
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report written by: P. Bisson DOC/LAB 

Lo  Beaudet Telesat Canada 
D. Fraser DOC/HQ 
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1.0 INTRODUCTION 

1.1 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 

calculating potential interference exists, however, on-site measure-

ments are essential to validate theoretical sbudies and to ascertain 

if any unknown sources of interference can be detected. 

1.2 Purpose of Investigation  The Telecommunications Regulations Branch 

of D.O.C. and Telesat Canada as a co-operative effort conducted a 

• survey of the frequency spectrum in the vicinity of Grand Beach, 

Manitoba, where a proposed earth station is to be located. The 

earth station will be receiving in the band 3700 to 4200 MHz and 

transmitting in the 5925 to 6425 MHz band (if necessary)0 

Frequency measurements are required at this proposed site 

to determine the extent and levels of emissions that might be present 

from different microwave transmitters in the above frequency bands, 

and the electromagnetic radiation from high voltage power lines. 

This information is essential  foreur  System Co-ordination group in 

the study of system compatibility and to validate calculations done 

by Telesat/DOC. 

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° 

••• 2 
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2.0  CONCLUSIONS 

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

were detected in the frequency ranges 3.7 -  4.2 or  5.925 - 6.425 MHz. 

Particular attention was given to azimuths 157°  (Beausejour MTS), 

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

2450  (Woodlands CP) which are microwave sites within the earth station 

co-ordination zone in the 4 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. 

2.2 Radar Emissions  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:bandso 

The Winnipeg Airport and Airways  Surveillance Radar or the 

Airport Surveillance Radàr were not detected either at fundamental or 

harmonic frequencies° 

Neither power line or ignition interference was detected 

throughout the 4 or 6 GHz frequency ranges° 

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

detected from CP stations at Stony and Gunton in the-5.925 - 6.425 GHz bands. 

This test site was located at the highest eleVation in the area 

.•• 3 



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 Provincial Park. For this reason it is concluded that earth 

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

consequence to the existing  CF  microwave route based on co—ordination 

data for the Grand Beach earth station. Tests over a longer period 

would be useful to establish the long term interference possibilities. 

2.4 Radar Emissions  Test Site #2 Radar fundamental signals were also 

detected from defense radars at Beausejour, Gimili, Gypsumville and 

the DOT airport radar at Winnipeg. Spurious signals were detected 

at 4040 and 4100 MHz from the Beausejour (B17) search radar and at 

4025 MHz from an unidentified radar (B16) suspected to be the 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. 

• 4 



,5.0 DETAILED TEST REPORT 

3.1 Test EquipMent Used See General  Information  - Instruments, appendix 

F61 - Antenna characteristics, appendix F59 & F60 - TWT characteristics 

appendixT58. 

3.2 Topographical Location  The proposed Satellite Earth Station is to be 

located at Grand Beach, Man 0  which is apProximately 70 miles north-

east of Winnipeg, Man. (Figure A). , 

3.3 	mj,TociTà.hica nentaiData: The area of measurement was in the 

Grand Beach Provincial Park adjacent to highway 59. This parkland 

is heavily forested with evergreens 30-40 feet above grOund. 

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

way 59 at an elevation of 800 feet. The general terrain was  heavily 

forested with evergreen trees approximately 30-40 feet above ground 

level. 

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

100 feet above the proposed earth station location. The land was 

lightly forested with numerous gravel beds in proximity. Unobstructed 

view of Lake Winnipeg and in other directions was possible. 
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b.0 GENERAL SYSTEM INFORMATION 

4.1 Systems  The systems under test (Figure C) were the various military 

radar transmitters, Airport and Airways Surveillance radars, weather 

surveillance radars, Secondary radars, Tacan, microwave comnunications 

systems, power lines and ignition 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 proposed earth station. Manitoba Telephone's 4 GHz sites were 

also closely monitored to establish if interference was possible. 

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

able signals and to measure absolute levels of transmissions in the 

miprowave bands 3,700 to 4.200 GHz, 5.925 to 6.425 GHz and power. 

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

4.3 Month and.Year of Measurement  The tests began on Augue 25 and were 

. completed on AuguSt 26, 1970. . 

4.4 Limitations of Equipment  As can be seen.from the X - Y plots there 

is a variation in the spectrum redordings which is attributed to the 

shift in the local oscillator of the FIM or in the X - Y amplifier* 

There is some play in the telescoping sections of the antenna mast. 

plus the readout on the rotary control indicator Which is . accurate 

.only to approximately + 2° . These factors should not have any signi- 
' ficant effect on the measurement accuracy but are mentioned to explain 

this situation. 

• • • 8 
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0 SPECIFIC EAR'2,t 1  STATION INFORMATION  

5.1 Function  The Grand Beach, Man., earth station is to serve as a 

Network TV site in the Canadian Domestic Communication Satellite 

System. As a NTV site, it will be equipped initially for reception 

of two network television channels. Future expansion will be 

•  possible including the capability to transmit where necessary. The 

channel switching functions will be remotely controlled from the 

Master Control station at Allan Park, Ontario. 

5.2. Characteristics Characteristics of proposed Communication Satellite, 

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

and Figures 1, 2, 3, 4 attached. 

9 0 0 
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6.0 TEST METHOD AND RESULTS 

6.1 The following tests wure conducted: 

Test #1.  Microwuve signal search measurements 1-10 GHz. 

Test #2.  Radar surveillance measurements 4 and 6 GHz bands. 

Test e.  Power line and ignition interference measurements. 

6.2 Test #1.  Prior to making measurements the equipment was calibrated 

according to the following procedures: 

The signal generator was fed to the FIM via the input 

cabling and the TWT (see appendix F57). Frequency markers were 

plotted manually on the X - Y plotter every 50 MHz between 3.8 and 

4.25 GHz. Next the X-Y plotter was calibrated in 5 dB increments 

starting at -105 dBm and at each of the above frequency markers. 

With the input cable terminated an X - Y plot was obtained showing 

the noise level of the FIM from 3.8 to 4.25 GHz. 

With the equipment calibrated as above X - Y plots were 

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

polarization mode. Starting at 00  true North and every 20°  thereafter . 

(log 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 recordihg was done in a particular 

azimuth where a radar or micrewuve site wus located. 

... 11 



6.3 Test #2.  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 readings. 

During the above tests power line radiation and auto-

mobile ignition noise was barely detected but was not measured 

as significant interference. 

6.4 Test #3.  In checking for radar emissions in the 4 & 6 GHz bands 

the sanie  procedures as outlined previously were used. Specific 

frequency ranges in the 3.7 - 4.2 and 5.925 - 6.425 GHz bands 

were manually scanned with the test receiving antenna oriented 

towards known radar sites. 



Appendix Al 	Equipment calibration chart indicating 
measurement sensitivity 

Appendix A2 	Recording of azimuth 185°  towards MTS 
Steinbech site 

Appendix A3 	Recording of azimuth 157°  towards MTS 
I3eausejour site 

Appendix A4 	Recording of azimuth 245°  towards CP 
Woodlands site 

,Appendix A5 , 	Recording of azimuth 234°  towards CP 
Gunton site 

Appendix A6 	R.ecording of azimuth 219 towards  CF  
Petersfield site 
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APPENDIX B 
(site 2) 

XY Plots of Frequency Range 3.5 - 4.2 GHz 

APPENDIX 7 	Equipment calibration chart 
indicating measurement sensitivty 

APPENDICES 8 - 25 	X-Y plots of azimuths 0-3600  
every 20° 
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FXCP17230F9 	2. 0 
'FXCP17230F9 ,' 

1FX CP ,12610F>59 	-- I' 9 
FXCP12600F35910.0;  
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,9:3.1501 	'64CH89 . 13STONYMTN3M50,041421•9715tee5•UNT0N. •, 	. 	 • ; . 	 • 	 - 
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46, peli 

1 ,  35: ;1 
, 

;FXCP;18 31 5F9 

CP!1 8 31 5 F9' 
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R A FREQUENCY LISTING 
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DEPARTMENT OF COMMUNICATIONS 

• FREQUENCY AÈSIGNMENTS 

•ASSIGNED4-, 
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971540nTR$FLO 
985950;FULTON 
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-;! 	• 	; 	! 	• 	; • , . 	. 

155:j 1,43: 

13 4: 

: 

EMP 
ANTE 

' 	 .   

:_,';'l __:•:' 	, 	, 
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e4, 15076eHa052WOODtNOSe50161! 

: 6;° 4. 5901a7",64.1CHeee°.!-MA '!! 1151231O1 
- 	, 	, 	, 	 . 	, 	• 
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APPENDIX E  

Appendices E53 - 56 area frequency listings 

49 - 500  Latitude 

96 - 99° Longitude 
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• . 	. „ 
T)Ç 	,, E(DR  

'OUTPUT': 5l aW 

• ANTI 

' BOOK 054 
•. GEOGRAPHICAL : 

CO:‘ORDINATES „ 

' 	i 	• 	
! 	 : 	 . 	 ; 	 1 	: 	: 	 4  
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.375d,D000161067eF Y43 .é'I LüTtiND13t449113 0 98$3083tt,NGFRO. 
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, . 	•? 	1_, : 	i 	— 	i 	;n'.. 	.1  
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! 	i0 70215  
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E 53 
DEPARTMENT OF COMMUNICATIONS 

FREQUENCY ASSIGNMENTS 
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• FXCP6070F9 	1 2.0' 	! 74 ,  34; 2 

.'..eXetP11.2600Fà5911.0.0 .2 " , •;, 

	

. 	' 
.'iiËXCP11260:0'F59 ,,10 .éor• 	»1,305;:. p 

fXCP.12600F359110.01 ! .269 ,  35 2' 
f`'‘ , 	 • 

Eitli16000F!'D 1 1501 	H 	' 
•

FXCP18315.F9' 10.01 	112 	1 i 

	

xt,p_181eq,-. 10,01 	1 82 	F 21 
•eXCP20000F359i 1.01 	84; 39 ,  
,WX"tf[20000Fe . 7 
FXCP20000F359i 1.01 	9. 8.  
..1FXCP20000F9'-: 	1.. 01H-;-,'• 
FXCP20000F3591 1.01 f 173; 09; 

•OX.CP20000e5i.ri.e.11 ,  
;FXCP200.00F9' 1 1.0; ; 224 37 12 
1FXCP2000,0e,3591 -  1.01- 
eXCP18315F9 ;10.01 ; 1107; 39L11 
fXCIP1831.5F9 	110.01' 	• er: '>•-• 	> 

• , 	; 	I 	; 
'FXCP 18315F9 110.01 	''. ,;1à7:4; 
,FXCP1831,5F9 	;  

>eXCP20000F3.5.91 1.01, 	:102; 139 11 
.Fxcp20900,F359 1  1183; 37 J 
FXCR2000.0F9  
fXCP20000F9 1 1.01 264 .  37; 11; 

-KCP20000F3591: 
FXCP20000F35 91 1.0r . • 	44l e4,  

. XCit''200à0F9 	1.0  
:FXCP20000F9 I 1.01 I,  269,  '37l 

1 xcpp0000r;,•5gi  .01• 	• 1  78 :991: 
11-SCP20000F.359: 	̀, 211: P9: 2l 
eXCP':4)0Ô0F359 14,0 1 i ; 
sPXGP18315F9 110.0 ; 1130 	111 
eXCP;18315F9 	 1105 1411121 

ï• 	i;i 	' 	111 , 	. 

JOB.21 AREA FREQUENCY' LISTING tAIN  
: 	 .., 	 ., 	 , 2.,-,,.

D  
_ 

I , 	_,,,_t E 

E
l_) , 	: s' :!'`SM.-qrsi E .:  'I, • 	L ' . 	''.. NAilk OF , 	. 	,,...> L CAL 

I 	F e , ,r, '17. . bm, wis  ,Ï, R "-. :, :• SIGN 	: TX. STATION  2 çe 

2236p000 	060 566 FY217STE I NBCH3 >149312Ï 	14 '  
71, 22S.,0,000 b7 0,616.,ece.Y232WINNI0EG13 1/41,e,15.17 e-3-1 99.1bil,'P,O6s4ie't,spHel-,„:,'-} ., 

, 	. 	, 	, 	. , 	, , 	.....„ , 	. 
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' 

992 71011P.I,,L OT >IND! 
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MEASUREMENT OF FIM SENSITIVITY 

Block DiagraM 

LOG PERIODIC ANTENNA 
RG9A/U COAX 

50' HELIAX CABLE 

TWT 
AMPLIFIER 

FIM 
NM-62B 

Method of Measurement  

The equipment was calibrated in the following manner: 

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

amplifier, then with it in the circuit and the EDS (minimum 

discernible signal) noted. 

ii) the input cable was then disconnected at the antenna and the 

signal generator signal fed to the FIM via the input cable and 

TWT amplifiers and the MDS noted as before. 

iii) the FIM sensitivity at the input to the log periodic antenna is 

determined after adding the antenna gain. Test results are 

listed below. 

Table of Results 

SIGNAL 
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APPENDIX F61 

General  InformaUen 

Instruments  

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

Log Periodic Antenna 	Stoddart 	APN101A 	299 	F1161 

50 feet Heliax Cable 	Andrews 	HJ2-50 

Low-Noise Amplifier 	Watkins-Johnson 	WJ-343 	144 	A207 

Field Intensity Meter 	Stoddart 	NM-62B 	560-13 	F116 	April 13/70 

Field Intensity Meter 	EMC Instru- 	EMA-910 	123-111 	F130 	Factory 
mentation 

Field Intensity Meter 	Stoddart 	NM-30A 	66AD79 	F123A 	May 25/70 

Head phones 	Benaudi 	 P702 

X - Y Recorder 	Mosely 	7030A 	325 	R304 

SK' Signal Generator 	Hewlett Packard 	618B 	951-1489 	G222 	April 1/70 

Mobile Laboratory 	D.O.Co 

6' Co-Ax 	Amphenol 	RG214/11 	G222 

6' Co-Ax 	Amphenol 	RG9A/U 	G210A 

16' Co-Ax 	Amphenol 	RG9A/U 
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Appendices G 62-67 

Earth Stations Characteristics 



TECHNICAL CHARACTERISTICS 

OF 

GRAND BEACH MANITOBA 

EARTH STATION FOR 

INTERNATIONAL COORDINATION 



Grand Beach,Manitoba 

500  37 1  30" 

96
o 
 31 1  20" 

Space Service 

Communication-Satellite 

Earth Station 

5925-6425 MHz 

3700-4200 MHz 

Fig. 1 Attached 

Telesat Canada 

785 ft. 

Fig. 2 Attached 

815 ft. 

54.0 at 5925 ft 
51.0 at 3700 ft 

1100/250°  

12°  Minimum 

Fig. 3 Attached 

5dB 

As per CCIR S.G. IV 
Draft Recommendation 
L.2.f.(IV). 

TABLE 1. 

CHARACTERISTICS OF PROPOSED NETWORK QUALITY 

TV EARTH STATION AT  GRAND BEACii 

G62 

Name of Station 

Latitude 

Longitude 

Nature of Service 

Class of Station 

Transmit Frequency Band 

Receive Frequency Band 

Transmit & Receive Freq.Plan 

Operating Company 

Ground Elevation AMSL 

Horizon Profile at Site 

Communications Antenna 
Characteristics 

a) Antenna Diameter 

h) 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 



TABLE  I  (Cont'd) 

• Transmission Characteristiesfor any R.F. Channel 

. a) Main Beam EIRP (Clear.  Weather): 83 dBW. 

h) Max. Power/4 KHz Input to Antenna 7 dBW/4 KHz 

Reception Characteristics for any R.F. Channel 

a) Overall receiving system noise 
temperature (clear weather, 
12° elevation angle) 

b) Minimum clear weather G/T 
- 

c) Useable R.F. Channel bandwidth 

d) Minimum Received Signal Level 
(clear weather) 	 -113.0 dBW 

e) 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 dBW 

FIG. 1 	DOMESTIC SYSTEM FREQUENCY PLAN 

FIG. 2 	HORIZON PROFILE AT GRAND BEACH, MANITOBA 

FIG. 3 	ANTENNA GAIN IN DIREC2ION OF HORIZON VS. 
AZIMUTH AT GRAND BEACH, MANITOBA 

FIG. 4 	COORDINATION CONTOURS FOR PROPOSED TELESAT EARTH 
STATION AT GRAND BEACH, MANITOBA 

* G 63 

160° K 

.29 de/°K 

36 MHz 



I 	I 
20MI-Iz 

2 -1kAH z --->i 

10 	II 	12 

CHANNEL 
6 	7 

5945 5985 	6025 
5925 

6065 	6105 	6145 	6185 
RECEIVE BAND 

• CHANNEL 
6 	7 

20 MHz --->t 

2 

10 	11 	12 	1 

- 	 : 

35MHzin*-- 
. 	i 

A 
4 

MI Oaf IND 	11111, 11111111 	 URI MIMI — , 11111111 (11111 11118 11/1111 IMO all. 

2MHz 

4/  36MHz <— 

6125 	6265 	6305 	6345 	6385 

COMMAND' 
( Frequencies in MHz ) 	 (See Note ) 

(Polarization parallel to spin axis) 

6425 

I 	1 3720 	3760 I 	1 3800 	3840 	3880 	3920 	3960 	4000 4040 4080 	4120 	4160 
3700 —>1 1<---4 MHz 	 TRANSMIT 	BAND 4200 

1 	 TELEMETRY 	 
(F'requencies in MHz ) 	 (See Note 2) 

(Polarization perpendicular to spin axis) 

Note 1 - Command polarization will be perpendicular to spin axis when using omni antenna. 
Note 2 - Telemetry pola.rization will be parallel to spin axis when using omni antenne.. 

FIGURE' 1'. 	FREQUENCY .  AND POLARIZATION-PLAN  
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COORDINATION  CONTOURS FOR PROPOSED 
TELE.SAT CANADA EARTH STATION AT GRAND 
E3EACH , MAN ITOBA CANADA 



PHOTOGRAPHS  

L. 	Air photo Grand Beach Earth Station test sites. 

2. Ground photo of test site #1 

3. Ground photo of test site #2 

4. Log-periodic test antenna. 

5. Field intensity meter EMA-910. 

6. Field intensity meter NM62-A. 



AIR PHOTO GRAND BEACH 
EARTH STATION TEST SITES 

PHOTO I 



PHOTO 2 

GROUND PHOTO OF TEST SITE No. I 
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PHOTO 3 
GROUND PHOTO OF TEST SITE No. 2 
WITH TEST ANTENNA IN PLACE 

n 



PHOTO 4 PHOTO 4 
LOG PERIODIC 

TEST ANTENN A 

LOG PERIODIC 

TEST ANTENNA 



PHOTO 5 

FIELD INTENSITY METER EMA- 910 
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SPECTRUM INTERFERENCE SUVEY : 
PROPOSED TELSAT EARTH STATION, GRAND 
BEACH, 'MANITOBA 
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