
TECHNICAL REPORT DTR- R- I 2 

nte 
TK 
6553 
Q82 
1970 

TELECOMMUNICATIONS REGULATION BRANCH 

TELECOMMUNICATIONS ENGINEERING DIVISION  

DEPARTMENT OF COMMUNICATIONS 
OTTAWA  

SPECTRUM INTERFERENCE SURVEY 

PROPOSED TELESAT EARTH STATION 

QU'APPELLE, SASKATCHEWAN 

1 

1 

1 



e,lte.eRf7  TK 
6553 
Q82 
1970 

TECHNICAL REPORT DTR° 

r"h-c-lueinf G 111  a  
LieRP' RY  

SEP 0 9 1998 

BIB LO 
i ndustrie 

CANADA 

DEPARTMENT OF COMMUNICATIONS 
OTTAWA 

SPECTRUM INTERFERENCE SURVEY 

PROPOSED TELESAT EARTH STATION 

QU'APPELLE, SASKATCHEWAN 

L-ffifilirffigAllii;tailtlir' 

(
--shisQ,1 ,198' 

iiiiftinV - Dlet)Dînt  On' 
TELECOMMUNICATIONS REGULATION BRANCH 

TELECOMMUNICATIONS ENGINEERING DIVISION 



AND  REPORT 

rCililtIllerdlla7 

JAN 2.1 1135 

LIRIWI'l - Pielfft litett 

BY: D, Morland DOC/LAB 

P, Bisson DOCAAB 

D. Fraser DOC/HQ 

L. Beaudet TELESAT 
CANADA 

//1;j'APPELLE EARTH STATION 

SPECTRUM INTERFERENCE SURVEY///T 

Measurements conducted by the Department of Communications 

Regulations Engineering Laboratory 

for the Radio Authorization and Enforcement Division, 

and for Telesat Canada on August 20=-23, 1970. . 

MEASUREIEUTS CONDUCTED 



-7D-» 	/ 



2 

3 

6 

CONTENTS 

Page 

1 0 0 INTRODUCTION 

1.1 general 	 1 
1.2 purpose of investigation 

2.0 CONCULSIONS  

2.1 spectrum search 
2.2 radiation from power Iines 
2.3 radar spurioue and harmonics emissions 

3 0 0 DETAILED TEST REPORT 

3.1 test equipment 
3.2 topographical location 
3 0 3 topographical environment data 
3 04 measurement locations 

4.0 GENERAL SYSTEM INFORMATION 

4.1 systems under test 
4.2 scope of tests 
4 03 date of tests 
4 04 limitations of equipment 

5.0 EARTH STATION INFORMATION 

5.1 function 	 8 
5 0 2 characteristics 

6.0 TEST METHOD AND RESULTS 

6.1 tests condueed 
6.2 test #1 spectrum search 
6.3 test #2 power line radiation and TV signals 

54-88 MHz 
6.4 test #3 azimuthal radiation checks 
6.5 test #4 radar interference 

9-10 

ii 



Al 
A2-19 

D40 
1141  

Pam. 
APPENDIX A 

1 	calibration 3 0 5 - 403 GHz range 
2-19 test results spectrUm search 3 0 5 - 4.25 GHz 

APPENDIX B 

20 	calibration 5.8 - 7.0 GHz 
21-38 test results spectrum search 5.8 - 7.0 GHz 

APPIINDJI C 

39 	test results , 54 - 80 MHz range 

APPENDIX D 

40 	calibration 5 08 - 6.5 GHz 
41 	azimuthal radiation tests (McLean site) 

B20 
B21-38 

C39 

APPENDIX E 

42 	calibration 3.5 - 
43 	azimuthal search 
44 	azimuthal search 
45 	azimuthal search 

-4.2  GHz 
(McLean site) 
(Regina site) 
(Findlater) 

E42 
E43 

 E44, 
E45 

APPENDIX F 

46-50 exea frequency listings 

APPENDEC  G 

51 	FIN  sensitivity calibration 
52 	Watkins-Johnson TWT Characteristics 
53-54 Stoddart log periodic antenna - 
55 	Instruments 

F46-50 

G51 
G52 
G53-54 
G55 

_FIGURES 

A Contour map of Qu 9Appelle site 
Test sites 1, 2 and 3 
4 and 6 GHz microiœve routes 

4 
5 
6 

000 iii 



TABLE 1 

Qu 9Appele earth station characteristics 
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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 compatïbjlity exista where such services propose to operate 

within interference range of each other. A standard method of 

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

nmnts ara essential to validate theoretical studies and to ascertain 

if any unknown sources of interference can be detected. 

1.2 Fussoseolinzeffili_zelaa The Telecommunications Engineering Division 

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

survey of the frequency spectrum in the vicinity of Qu9Appelle »  Sask. » 

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

will be receiving in the band 3700 to 4200 MHz and (if necessary) 

transmitting in the 5925 to 6425 MHz band. 

Spectrum measurements are required at this proposed site 

to debermine the extent and levels of omissions  that might be present 

from different microwave transmitters in the above frequency bands, and 

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

This information is essential for our 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 

essential to determine what actual radiations are present. 

0 0 0 2 



2.0  CONCLUSIONS 

2.1 	Sm.oe , In the frequency spectrum from  3.5 - 4.2 and 

- 73  Oft no emissions from the existing microwmve transmitters 

at various directions fram Qu 9Appelle (0-3600 ) could be detected 

above the minimum discernible signal (EDS) level of the Field 

Intensity  Noter (FIN 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 signal level from -124 to -126 dam. 

2.2 	Power line radiation Radiation from power lines in the vicinity of 

QuUppelle site #2 were detected and measured as 10 dBuV at frequencies 

of 70, 72, et 74.8 MHz. No continuing 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. 

2.3 	Radar emissions No radar spurious or harmonic emissions were detected 

in the frequency ranges 3700 - 4200 or 5925 - 6425 MHz. «Although 

fundamental radar signals were easily detectable at site #3, no problems 

are anticipated from military or civil radars in the vicinity. 
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J 00 DETAILED TEST REPORT 

3.1 	Test Epuippent  Used  See General Information — Instruments, 

appendix 55 - Antenna characteristics append:1,1'c 53 and 54 — 

TWT characteristics appendix 52. 

3.2 Imgmbical Location The proposed Saterite Earth Station is 

to be located at QuvAppelle, Sask0 which is approximately 28 miles 

. northeast of Regina, Sask. (Figure A). 

3 03 LollgEra_e_ica2,_131avUonmentalData- The area of MeasureMent,was at 

QuvAppelle Valley on the farm of Mr. Henry Wagner, Markinch, Sask. 

The farm is located at township 21, ten miles south of Markinch. The 

area is cultivated farmland with Loon Creek and QuvAppelle Valley in 

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

3 04 	Measurement Locations The initial measurement was conducted at the 

earth station surveyed site which is appromimatelzr 1660 feet ASL 

(Site #1 see photo 2). Site #2 (see photo 3) was approximately 500 

feeb northwest of site #1 at an elevation of approximately 1636 feet. 

The final location site #3 (see photo 4 ) was located et an elevation 

of 1900  foot  approximately mile from the proposed earth station 

location. 



Raymore 30m 

301 R .  16 15,  

1- { ) 

To 
Neudort 

3 

r? : 	104'ao,  

\ 	I 	I 
-  '-1---  _r 	I 

I 

I-- I I 

I 

I 	I I) 	' 
N 

1 	1 	
...„.  

1; ih. i CALDIIN 	So 	 P1FIC 	 83; 

Id -.--MIL".: - 72;  elliella  -7 
I hi 

 . 111„. 

1 	 _.
Lim 	3 

J1 1111111 111
1  

71111 I 
• 0 1 

II  m itillimi  mum  

	

1  -,   	 m,in 
,,,...,„711.  

I ,‘,.„1  ,z:,,;_l_.7., ;,,o_-o-7__ 
/

'%-m  . Lliet*:.--  

	

i 	-;9,-- 	-N. 	... 
/-,-- 	, 	.....c 	- y:,--,;. 

'14artfl 
1.11111111111111111111111111111111111111111111 	 .V4A 

r • 

QU'APPELLE EARTH STATION 

Scale:4 mile to I inch 
Contour intervals 50' 

FIG. A 

l.J  SC 0 \X' PETU N _ 
\'E  

	

/ 	---- --..,_elj p  

-•-•*..-.......:.:Naiii.,  

	

, • • X 	 0enb, .t ‘..1 1 i AN  ,éjeee È 

= 
'iir ..‘ 1 

45' 

To Fort 
Quirt ppeile 

To 
Broadview 

' eared Pfi 

ille11 n11111110zummwee----  ‘ 
fee owe 11 Iingellkelle 	• Pil ot trtiiite 

I 	- 	add.. 
ii."n""egittlim 

.,‘Iatem 
0 	1 	e),‘ 

- r 	I 	II  
on 

30' 

1H Ill  
lJt  1111 

111 



33 

, 

31 

24 

23 

44 

Lzisp,. 
35 

FIG.   B 

Qu'APPELLE  EARTH STATION 

TEST SITES I, 2 & 3 

_J 
( v 

0 
L 

i 
e 

34 
- 

SCALE 1:50,000 

•,,t  

J.  o'll•--par 
.---- -- 

'--" •-•-.%. ‘zj's aeri.4-,- ,-- 

)É- 

'C 

, • 

L-7 

) 

«e 
\ 

„ . 

, 

30 

, 

, 

' ),•,-J 	 (... 

29 
•̀.1 ,  SITE 3 

1.n r, 

çy  

ç7.) 28 I; 7 
•;.1, 	! 

I 	, 

SITE 2 
fte 

SifEri 
,., 

• ,.'% 
1 	• 	 --;-___, -- 

	

e: >. ----- ,,,-, , 	- • -i  - :--;•----- -----:-:_r---•_",,-7-_--,-----..  _ , -Ç.-"A_ s--"--`---;---- ,..„..e- 
- 

,i.1.-n."-j- 	 , 	r 	..---e- 
",i..; n1..- -  r-,_  -24411 ---' 16z5  
"'"---- 	--- - ----.— 	h    \ 

192.: 27 
Tp 21 

-  zw_ 26 

e ,e_ v 

MUSCOWPETtie", RESERVE  

- < 

re-s3  
I t 

I 

f a  
/). 

I C)  

50°45' 

104°15' 
50 1 	51 
Edentvold  9m  

52 43 R 17 



EINERAI SYSTM INFORMATION kQQ  

4.1 	Systema.  The systenn under test (Figure C) were the various 

military radar transmitters, Airport and Airways Surveillance 

radars, weather radars, Secondary  radars, Tacan, microwave 

communications systems and radiation emanating from the power 

lines in the vicinity of Qu 9Appelle0 The Canadian Pacific 

Telecommunication 6 GHz microwave system at McLean mas closely 

checked to determine if signals could be detected at sites 1, 2 

or 3. In addition, the Saskatchewan Government Telephone 4 GHz 

repeaters at Regina, McLean, and Findlater were monitored to 

determine received signal levels at all test sites. Frequency 

listings of aroa stations are shown in Appendbc. F46-50 0  

402 	pg2p9 of the  Tests The tests were conducted to check for any 

detectable signals and to measure absolute levels of detectable 

transmissions in the microwave bands 3.700 to 4200. 	GHz, 5.925 

to 6.425 GHz and power line radiation or other detectable signals in 

the band 70 MHz + 20 MHz. 

4 03 	Month and Year oe Measurement The tests began en August 20 and were 

• completed on August 23, 1970. 

4 04 	Limitations of Equipment  The local osc3llator of the FIM and/or 

the drift in the X - Y amplifier recorder causes BOBB variation 

in the recordings which should not affect the detection of signals 

over the rangeà scanned. Thera ip sone play in the telescoping 

sections of the antenna mast plus the readout on the rotary control 

indicator is accurate only to approximately 4.  2°., 
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58O   SPECIFIC  EARTH STATION INFORMATION 

5.1 	Function The Qu 2Appelle earth station is to serve as a Network 

TV site in the Canadian Domestic Conmumication Satellite System. 

As a Network TV station, it  dU be equipped initially for reception 

of two television channels. Further expansion will be possible 

including the capability to transmit where necessary. The 

channel switching functions will be renotely controlled from 

the Master Control station at Allan Park, Ont. 

5 0 2 	Characteristics Characteristics of proposed Connunication Satellite 

Earth Station at QuîAppelle, Sask ,  are shown in Table 1 and Figures 

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

The following tests were conducted: 

Leek1r. 'Microwave measurements 1=10 GHz scanning through azimuths 0-3600  

(see appendix A2-19 and 421-39). 

Power line radiation and TV signal measurements 54-88 MHz 

(see appendix C39) 0  

Test 00  Azimuthal search for particular ecrowave , stations. 

(see D41 and E43-45). 

Tes____LeL.  Radar interference measurements 4 and 6.G.Hz bands., 

• ' (refer to all  X-Y plots) 

6.2 	T.As_t_a2_ Prior to making measurements the equipment was calibrated 

according to the following procedures: 

The signal generator IAMB fed to the FIM via the input cabling 

and the TWT. (see appendix G51) 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 UUB obtained showing the noise level of 

the FIM from3.8 to 4.25 GHz. 

With the equipment calibrated as above X - Y plots were made 

of the spectrum between 3.5 and 4.25 GHz, with the appropriate 

polarization. Starting at 00  true North and every 100  thereafter the 

spectrum was automatically scanned on the FIM for the bands concerned. 

(see appendices A2-19 for results). 

The same procedure  was  used to calibrate in the freqpency range 

4 04 - 7.3 GHz and a spectrum search was done in the dame  manner as in 

the 4 GHz band. (Test results are shown in Appendices B21-39) 0  

6.1 
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6.3 	Test #2,„  For the power line radiation tests, the dipole antenna 

was mnunted on top of the mobile laboratory and oriented towards 

the power line for maximum readings. As TV signals  were  present 

in the frequency range 54-88 Iffiz these signels were  noted and 

stations identified wherever possible. The FIN  readings in dffl 

were recorded and converted to a power level as shown in appendix C39 0  

During the above tests automobile ignition noise mas not 

detected due to the remoteness of the site. 

6.4 	Test #1,.  Particular attention was given to the Canadian Pacific 

Telecommunications 6 GHz site at McLean  which was located a 

distance of 18 03 miles at a bearing of 1500 . The Saskatchewan 

Government telephone 4 GHz sites at Regina, McLean and Findlater 

were monitored closely in an attempt to detect emissions in the 

3.7 - 4.2 GHz band. No microwave signals were detected at any of 

the test sites. (see  1)41, E43-45) 0  

6.5LL-Le  in checking for radar emissions in the 4 .and 6 GHz bands 

the sains  procedures as outlined in 6.2 waà 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 A 

(SITE #I) 

X-Y PLOTS OF FREQUENCY RANGE  3.5-4.3 GHz  

APPENDI X Al 	Equipment Calibration Chart indicating measurement 

sensitivity. 

APPENDICES A2-I9 Show frequency scans in azimuths 0-360 0  using 
horizontal polarization 
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APPENDIX B 
SITE en 

X- Y PLOTS OF FREQUENCY RANGE 5.8 - 7.0 GHz  

APPENDIX B.20 	Equipment Calibration Chart indicating measurement 

sensitivity. 

APPENDICES 821-38 ,Show frequency scans in azimuths 0-360° using 

horizontal polarizat ion 
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APPENDIX C 

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

FIM DIAL 	 METER READING  
AZIMUTH 	 REMARKS 

FREQUENCY MHz 	 , 	 IN 	dBuV 	IN dBm 

55.2 	 0/1800 	 17 	—90 	 TV VIDEO 

60.0 	 020/200 0. 	25 	—82 	 REGINA TV 

61.8 	 080/2600 	 6 	—101 	 — 

66 	 070/2500 	 2 	—105 	 — 

70 	 160 0 	 10 	—97 	 HYDRO LINE 
INTERFERENCE 

72 	 160 0 	 10 	—97 	
., 

	
i, 

74.8 	 160° 	 10 	—97 	 ts 	.1 



APPENDIX D 
(SITE #3) 

X-Y PLOTS  

APPENDIX D40 	Equipment Calibration Chart indicating measurement 
sensitivity. 

APPENDIX D4I 	Spectrum search 5.8-6.5 GHz with receiving antenna 
towards McLean, Sask.  (CF site) 
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APPENDIX E 
(SITE #3) 

X-Y PLOTS  

APPENDIX E42 	Equipment Calibration Chart indicating measurement 

sensitivity. 

APPENDIX E43 	Spectrum search 3.5-4.2 GHz receiving antenna 
pointing towards McLean (SGT site) 

APPENDIX E44 	Spectrum search 3.5-4.2 GHz receiving antenna 

pointing towards Regina (SGT) 

APPENDIX E45 	Spectrum search 3.5 -4.2 GHz receiving antenna 
pointing towards Findlater ( SGT SITE) 
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APPENDIX F 

APPENDICES F46-50 	Area frequency listings 



F46 
DEPARTMENT OF COMMUNICATIONS 

FREQUENCY ASSIGNMENT' 

111 

Al; 

LAT. LONG. 

.FXCÈ7570 F9 

IfXCP;6070f9 

ifXCP'130d0 et?' 	' 
'EXCP7570E9 
ex CP,3000 F9 ; 

fXÇP'13000 F9 

fX CP":3000 F9 

'EXCP:607.0F9 

f XCP/000 F9 	' 

: 3000 F9 	; 

f XCP.6070 F9 

e CP20000F59 
fXCP20000F9 
FXCP20000F59 
'FXCP21000F9 
fXCP20000F9 
'EXCP20000F5F 9 
gxcp)0000 F59 
EXCP20000E9 
F•XCP20006F9 
.FX CPI 8900E9 
Fxcno9oop9 
FXCP20000F9 
!FXCP18900F9 
FXC P20000F9 
f-XCP10500F9 

eXCR20000F59 
FXCP20001F9 
XCP120000 F9 

FXCP20000F9 
fXCP'120000F59 
iFXCP'20000E59 
IFXCPi20000F,9 
:EXCP120000F9 
1FX CP/8900F9 
f::XCP2000 0 E9 

8900E9 
f XCP18500F9 
!FX 010900E9 ' 

25à 12 
123: 14 

	

2.01, 	26z 

	

1.0 	144  32 , 

	

2.0i 	174 1$ ; 
: 

308 t1,265 13 73 I 

.i3e8e 84 15 1 

I 	170 	; 

3040;  85 33 

$690264 33; 

2.e : 176 1”11 

	

, 	„ 

: !ma j3q [ 

	

1.0 	103' 
1. 0. • 268 ,39: ! 

84 S9 ; 
1.0 101 39 1 
1.0 ' 268 3 
I .  ?36,  19: ! 

	

; 	!- 	; 

	

1. U 	76 39 

	

100 	2791 

	

9 	1.425139 
-11330439.3', 

	

1.0 	3311  19: . 
9 ! /53301913: 

	

1.6 	339: 39 
i11 81 14t ! 

1.01 ' 12641 j39 1 
1.0  1337 39. 

80: 139: 

	

I.«. 	88' 39 1, : 

1. d 

 
2 83; 39; 
256. 39 

laQ( ; 88: 39: 
1.0 114 19 • 

99121p9',3! 

	

i.o 	T.34 	. 
; 115045391 

9. 	144 :432 
(À I 11-6S346 , 

ci 
20Q 

NO.  OF 

Steil? I  TS 

RECEPTION 
POINT(S) 

MOOSE JAW3 S 5023391053209 CRSTWYND EXCP,6070F9 

II 

II 

II " 
0 

II i  
!1'1 

loi 

! 

1 ! 

IMP • 

A 1 
Al; 1 " 
AI; 

JOB. 21 -1AR EA FREQUENCY  LISTING  I DATE ---6-45 -JUL 1976 
SUPPL EMO‘i T 

GEOGRAPHICAL 
CO-OR DINATES • 

O  

VI SC0UNM515635105$9.14HUMBOLOTi 

:MORSE 	3Si50275010710115BSWFTCRNT 
Fi NDLATR3S50465210523:58CRAVEN • 
;6LADWRTF1,S51;22,01000,24CRAM • ; 
VI SC OUNI1S51563510539,14VIAT ROUS 

18920000080661CHF 34 VI SCOUNT3S5156151053914ALL AN 
18920000.281168CHF64  REGINA e3S50.2Ei461/04;28/7ÇRAVEN 

18990000290567CHE 38 131. ADWR ThM512211 .5106[0124STRNGFL D 
18990000280761CHF64 REG INA E355026461042837LAJORD 
18990000161069CHF 209CL BT 	3S5047301063029,SECRET AN 

BE ILE P03.150.2.4145;105Qq.59IM0OSEJA 

0E LLEP LN3S5I,I24145[10 'i3O59REG INA 

REGINA 3S50265B1043646MI LESTON 

MOOSE JA W3,S5023391053209 . BELLEPL 

REGINA 3S5026581043646,BULEPLN 

REGINA $S5026581043646M1LESTON 

37100000160164CHE 25 ;MCLEAN 3S5030291040404Rffl NA ; 
010457 	 S INTALUT 

37100000160164CHE 26 !BE 1LEPLN3S502445105059CAR0N H 
7 10497 	 : REGINA 

37100000010457CHE28 SECREIAN3S50282410621136 ;CARON ' 
160164 	- 	 • ' 	MORSE .• 

37100000160164CHE 30 -SWF TERN T3S5020291074740WEBB 
MORSE 

.35. 5043001044751REG I NA E 
3S,51.03161055133f I NDL AT R 

BLAU RTH 
S5140411062$04iBLADWRTH 

• 	S AS KATON 
3S51086910407380SAGE 

010457 	 ! CRAVEN 
:010457 	 . - 	' 	!MCLEAN ! ' 	' 

?, 7500000:110457CHE27  CAPON 	3S5623481055 53013ELLEPLN 
1 60164 	i 	• 	' 	' 	SECRET AN- 

	

; 	• 	, 
3756JMOd160164C HE 29 :MORSE 	3S 5027501070158SWF TCRNT 

: 	.110457 	, SECRET AO 
37500000010457CHE36 É I NOLA TR3S5646521052 .58CRAIK 

. 
 

007 6 .). (1 	. 	! ! 	! 	! ! CRAVEN 	' : 	, 
17500000010457CHE38 '81. ADWR TH3S5122151060824HANLEY 

' 	060170, 	; 	. 	- 1----- - 
37500006260667CHF64  REGINA E14. 5026461042311-AJORd 
375000000601. 70CHF 255P I KE L . 13S7515114,10616HANLEY ; 

	

. 	, 

DATE 
ASSIGNED 

irw7WL7 
18780000050766CHE 80 
18780000180667CHE 34 

18850000031166CHE29 
18850171 00230666CHE36 
18850000230666CHE 38 
18850000080667CHF34 

ASSIGNED 
FREQUENCY 

CALL 
SIGN 

NAME OF 
TX. STATION 

O  

19230000281169CHE 26 

193000062811650HE26 

20090000281165CHC 40 

2624500028.1165CHE 80 

22 490000281165C MC 40 

20670000281165CHC40 

3 71  020200 6C 170C FIE 35 
37100000060170CHE 37 

104.0 

37100000060170CME39 
')10457 

37100000260667CHF65 

37101000010457CHE 35 CRAVEN • .3iS5043081044739FINDLATR CRAVEN 
CRAVEN 
'.C.R AI K 

HANLEY 

LAJORD 

'RE INA 17500.000,160164CHC40 RE INA ,35026. 581043646iBELLEPLM 

; 	! 	- 	• 

FXCP17570 F9 

ËXCP;6070F9 
FXCP6070 F9 
EXCP;6070 F9 
:FXCP1570 E9 

CLASS 	NECESSARY 
AND 	BANDWIDTH 

NATURE 	AND TYPE OF 
EMISSION 

r I 	AN  ' TX. RF 	ffl,Rp 	  
lipIP3\1A'IPRUT 	d8w 	AZIM. 	GdA?Nli 

2.0 	. 198 33 
: 1.0 •. 	50:  -32.  

'1256. 3 3 ' 
2.d 	99 33 

; 	;15t, 
; 1.0 	156 32 



F47 
DEPARTMENT OF COMMUNICATIONS 

FREQUENCY ASSIGNMENT 

TX. RF 
PWR 

OUTPUT 

EIORP 
dB,/ 

AN 

Az l e 
' GAIN  

	

1.0 	103, 39 

	

100 	265; 

	

1.0; 	84 39 ' 

	

1.0; 	103 *39; 

	

1.0 	76 39: ' 
:142513931 

	

1.0, 	279 39 

	

9 	133'94393. 
loU  1 331 39 . 

1 u 	0.3e)" 

	

9 	15330393 

	

940! 	118! :41;1 

	

. 	1265; 	1391' 

	

1.0 	337: 39,  

	

10G; 	• 	i 001 1391 
88 39' 1  

	

1001 	08! 	91 

	

10 0' 	314,  39: 

	

91 	! 9921393; 

	

9' 	15045393: 
334 .39;1 
144 41; 
11.16;5340 , 

1.01 ' • 1103; 139H 

	

1.0 	84 39 

	

1.0 	105, 39; 
1.0 76.  39: 
100 ' 279; 391 
1.6 331' 39 

339 "39! 

	

1001 	' 	37; 391  

	

1.0 	80 pti 

	

19c4 	cià 39; 

	

1.0 	; 86 39,  

.013! 139; 

	

100 	334: 39!  
; 

1 00: ' 264! '39
1 
 

1283; 139; 

99 391  
1151! 	139: 

	

1.0; 	85; 371 

1001 1 12601 139; 
268' 39,  

	

1.01 	84. 391; 
266 39. 

1001! 236; 

	

he 	1571  39; 
1001 1 1134! pc., 
1 . 	154 39! 

279939,3 

1 

; 1.0` 
9.0, 

37900000,031063£HE26 
;M0457 

37900000,010457CHE28 
37900000mÉ1457CHE30 
379000000601,70CHE35 
3790000(0lf)457CHE35 
37900000060l70CHE37 

010457 
37900000101e1CHE39 

60170 
3790000060(67CHF65 

Al 

Al 

38700000q10459CHE25 
38709r300:)10459CHE26 
8700000010459CHE 28 
3701100!)1(, -'459CHL30 

38700000220863CHE35 
M7000021863CHE37 
38700000220863CHE39 

39100000220863CHC40 
)10459 

39100000010459CHE27 
3910000001P459CHE29 
39100000220863CHE36 
9100n00220863C HE 38 

39700000110457CHC40 
397000000t0457CHE27 
'!9700000010457CHE29 
39700000110457CHE36 
.39700000010457CHE38 
397000000310.6eME80 

; 401000000104511,CHE25 
4h10000001.0457GHE26 

0106  
4"10000001045/CHE28 
4 0 1000000104571CHE30 
40100000910451CHE35 
40100(3000L0451CHE37 
40100000010457CHE39 

4C3000000601.76CHE35 

REGINA 355026581043646BELLEPLN 

CARON 3S5023461055530SECRETAM 
MORSE 	3S5027501070158SWFTCRNT 

FINDLATR5S5046521052350CRAVEN 
BLADWRTH3S5122151060824CRAIK 
MOOSEJAW3S50123371053211aELLEPLm 

'MCLEAN 35503029.104,04,0REGINA 
0E11EP1N3S5024451050959CARON 	' 

; ; iREGINA 
SECRETAN5S502024106273gM0RSE 
SWFTCRNTe562029101;470PEOB 
CRAVEN 355043081044739REGINA 
e R Al K 3,55 t03161051513 I NOLAT g 
HANLEY 3S51404110623048LADWRT4 

CRAVEN  ;3,5504300iO4051 1fINOLATR ij 

J06.21 ARrA FREQUENCY LISTING 	DATE 09'JUL 1970 1 -  
SUPPLEMONT 

NO. OF 
Min 

UNITS 

GEOGRAPHICAL 
- CO-ORDINATES 

LAT. 	LONG. 

MCLEAN 3S5030291040404SINTALUT 
0ELLEPLN3S562445105 109159M0OSEJAU 

• REGINA 
5CCRETAM5S,5020241:106127138CAR0N 	1 
SWFTCRN113S5020291074740MORSE 
ÇRAVEN 13550143001041nREGINA EI 
CRAVEN 3S5043081044739FIMOLAT 
CRAIK 355103161055/33FINOLATg 

SLAOWRTH 
•lIA NLEV 3551404110 62304 S AS RATON „ 

6LADURTH.  
tAJORO 3S5008091040738SAGE 

38300000031063CHC40 REGINA ;3550265e10406'4610ELLEPLN 
010457 	 tRiwem 
ra:cffli 	 'MCLEAN. ; 

	

38100000010457CHE27 CARON 	3S50234810555306ELLEPLN 

	

; 3830000601.0457GME29 MORSE 	315,5027501070158SECRET4M 
383C1000110457CHE36 FINDLATR3S5046521052358CRA1K 

At 	0601,7D 	 ;CRAVEN ; 
AI 38300000060170CHE38 BLAOWRTH3S5122151060824CRAIK 

.010457 	 ! HANLEY ' 
38.30 0 000260667CHF64 REGINA E3S5026461042837LAJ0R0 

Al 383n1000060170CHF255P 1KE L 3S51511410656;16HANLEY 

MCLEAN 3-$5030291040404SI1'1TALUT' 
8E1LEP1N3S5024451050959REGINA 
SECRETAN3S5028241062738CARON 
SWFTCRNT3S5020291074740MORSE 
CRAVEN 3S5043081044739FINOLATR 
CRA I K 	3S51031610551338LAOWRT 
HANLEY 3 . 551404110623,04SASKATON 

REGINA 355026561043646CRAVEN 
MCLEAN 

CARON 3:550123481.0555300ELLEPLN 
MORSE 	3S5027501070158SECRETAN 
FINDLATR3S504652105358CRAIK 
01A0ARTH3S5122151060824HANLEY 

NECESSARY 
BANDVVIDTH 

AND TYPE OF 
EMISSION 

EXCP20000F9 
EXCP20000F9 
FXCP20000F9 
EXCP20000F9 
EXCP20000F9 
EXCP18900F9 
EXCP20000P9 
FX CP 18900E9 
EXCP20000F9 
FXCP20000F9 
FX CP 1 8900E9 
1:UP18500E9 

,FXCP20000F9 
FXCP20000F9 
V'XCP20000F9 
EXCP20000F9 
eXCP20000F9 
EXCP20000F9 
EX  8900E9 
EXCP18900F9 
FXCP20000F9 
EX  CP 18500E9 
FXCP10900F9 

FXCP20000F9 
EXCP20000F9 
EXCP20000F9 
EXCP20000F9 
EXCP20000F9 
EXCP20000E9 
EXCP20000F9 

•XCP :20000F9 
FXÇP20000F9 
F'xCP20000F9 
EXCP20000F9 
fXCP20000F9 
EXCP20000F9 

EXCP20000F9 
FXCP120000 F9 
EXCP20000F9 
FXCPe0000F9 
EXCP20000F9 
eXCP20000F9 

fXCP1,2000009 
EXCO20000F9 
1FXCP120000F9 
-EXCP120000F9 
!FXCP120000F9 
1EXCP120000F9 
eXCP120000F9 
EXCP120000F9 

!FXCP'l  0900F9 

FT- 1 Inmar'; 	 
i79m0r0,01:0457CHE25 MCLE,AN 3.Y 

ASSIGNED 
REOUFNCY 

DATE 
ASSIGNED I CALL 

SIGN 
NAME OF 

TX. STATION l‘t 9  
REC:  EPTION 
.POINT(S) 

CLASS.  
AND 

NATURE 



Al  
A11 

AI 
Al 
AI 
Al 

O O  

GEOGRAPHICAL 
CO-ORDINATES RECEPTION 

POINT(S) 
LAT. 	1 	LONG. 

FgCP10900F9 
FXCP18900F9 
eC17 18500F9 

FXCP0006F9 
OXCP20000F59 
fftP20000F9 
in(CP 20000E59 
TXC P20000F9 
!FXCP2000 OF59 
i'SCP20000e9 
e CP 20000 F9 

'-FXCP18900F9 
'FXCP48900F9 
e010901»9 
f)(Ch8900F9 

1 Azle 1 
 GAINJ  

33058393: 
297191393, 
324 41 . 

08 
99 39 

151 39 

131525,3cp 
33342393' 
3O40 
33/024-06 

264 39 *. 
00 39 
283 39 
80 39 

256 '39 

AN TX RF 1 PWR 
OUTPUT 

9 

9.0 

too 
1.0 
1.6 
loa 
1.0 
1. 0 
/ g d 

E1BRP 
dBw 

490.10001601 e4cHE 25 
010459 

4 ::'900000010459CHE 26 
160164 

40900 ) -'..)0010459CHE 28 
160164 

e“)90:10 oci 1 6164CHE  30 
010459 

4900n002 20863CHE35 
40900000220863CHE37 
4 n901000220863CHE 39 

4110n00006017(XHE35 
41100000060170CHE37 
4110000006017 1:)CHE 39 
41100000260661CHF 65 

MCLEAN  3S5OO29104b404 S TNTAL.Uf 
REGINA 

BELLEPLN3550244510 50959CARON . 
REGINA - 

SECRETAN3S5028241062 138MORS E- 
' 	:CARON 

S1AF TC RN T3S 502091074740M0RSE 
: “ WE08 . 

CR AVEN 3S5043 081044/39REG INA 
CRAIK 	355103,16105'5133'.FINOLATR 
HANLEY 3551404110623048LADWRTH 

3S5043001044751F I NOLATR 
3551031610551:35BL Miter H 
3- S5140411062304P IKE L 
3 S50.080910407»REG INA 0 

•;FX020000F59 100 
fXCIY20000P9 I 1.01 
FXCI, 20.000F9 • 1.0 
FXCR20000F59 1. 
F)CCP;20000F9 • 13d 
FXCP. 20000F5F 9 1.0 
FxCp-20000F59 1. d 
FXCP:20000F9 
FXCP20000F9 
EXCII2000 8F9 i 1 40i 

FX CP20000F 9 	1.0 
I 

n(CP18900F9 
fXCP11.19001e9 
.Fxcp. 18900F9 	9 
eXCP!18500F9 	9.0 

AL 
At 
Ai  

CRAVEN 
CRAIK 
HANLEY 
LAJORD 

fXCPROODOF9 
.FXCP20000F9 
fXCP;20000F9 
'EXCP20009F9 
eXCP,20000F9 
FXCP20000F9 
fXCP20000F9 
FXCP20000F9 

FX0,13‘.18910F9 
FXCM109D0F9 
EXCR'18900F9 

1.0 
1.0 
1.0 
log 
1.0 
1.0 
1.0 

	

:103 	39; 
604 1 

.266 3 9, 

	

84; 	! 

268 :39 
10e 39: 
76 39 ' 

,e36 !39. 
151 3 9 : 
i133; • ;39:H 
1.54 ;34 

2 79493 93 .  
3acsap9a 
:29719393 

241 411 !3- 
• 

j264  
80 '39' 

	

!:28 31 	139: . 
88i39 

08; ;39 
256 '391 
! 

 
991 139: 

151- 39. 

I 
a 33421393 

 0230($06 
33102406 

260: 
!103 
260 

I 84; 
:1.03 
2(>8: 
76 

39. 
313 g 
1;34 
1,9 

 39  

Al 
Al 

1 

F48 
' DEPARTMENT OF COMMUNICATIONS 

FREQUENCY ASSIGNMENT .  

	

J0-8„?1 AREA 	FReOuENCv LISTING ME 
SUPPLEMONT 

I • • 	 DATE - 
NO. OF 

MEL  
UNI FS 

3S5E031610551338LADWRTH 
S51404t10623'.044PIKE.L 

355080910401'38REG1NA E 
! 

REGINA 3S50265à104,3(À0ELLEPLM 
!MCLEAN. 

CARON 3S502348185530SECRETAN 
: 	!BELLEPLO 

MORSE 	3S5027501071015eWFURNY 
! HSECgETAO: 

FINDLATR3.§504(;52105,2358dRAVEN 
aLADNRTHI$51:2215,106,o&CRAiK 

40700000060I7OCHE36 , FIITAATei$5e4à521r.1 550dRAiK 
4700000162179CHE38 BLADWRTH355f22151060824HANLÈY 
40 700000060170CHE64 REGINA E35502646104,207.C,RAVEN 
407000006017ICHF255PIKE L 3S5151141065616AS0UITH 

ASSIGNED 
FRMUENCY 

4e10 117.1•0(:r.)6017QC HE 37 -CRAIK 
4-030000006011tCHE39 HANLEY- 
1400000260667CHF65 LA  JURE) 

ASSIGNED 	'CALL 

44;710.1YR. 
SIGN 

DA11;10.1Y R. 	SI.GN  

NAME OF 
TX. STATION 

09 JUL 1q70 

50091010459CHC40 
1001,64 

4')500000010459CHE27 
140164 

4500000010459CHE 29 
160164 . 

4050000022n863CHE36 
405000002201163cHE38 

CLASS 
AND 

NATURE 

NECESSARY 
BANDWIDTH 

AND TYPE OF 
EMISSION 

41300000010457CHC40 REGINA 3S5026581043646BELLEPLN 
010457 	 MCLEAN 

41300000010457C11E27 ,CARON 3350254€11055530SECRETAN 
010451 • 	› - 	 8ELLEPLN 

41300000010457CHE29 :MORSE 	3550275010701;50SECRETAN 
110457 	 SUFTCRNT 

41300000010451CHE36 PINDLATR3550465210525,50,CRAVEN 
4130,00n011ù457CHE38 BLADVIRTH3S5122151060824CR41K 	• 

. 	, 	. 
.. 	.: 	. 

41701000010457CHE25 'MCLEAN .j.S5030291040404REGINA 
i iSINTALUP,- 

41700000010451CHE26 bELLEPLN35,5d2441050959CARON : , 	; 
1 !REGINA, 1 

417000000iO451CHE28 SECRETAN3S5028241062 -i38CARON .  : . 	, 
010457( 	' 	• 	' I 'MORSE H 

4170000d3È0457CHE30 SWFTCRN143S502 02910 1474 0MORSE: ; , 
• ;01045T - 	! 	0 ! I ; H 	1 1 ME08  
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LOG PERIODIC ANTENNA 

50s  FIELIAX CABLE. 

Antenna 
Gain in 
dBi 

System Sensitivity 
in dBm 

19 

21 

21 

-132 

-134 

-130 

I? 

I V 

G5I 

APPENDIX G5I 

MEASUREMENT OF FIN  SENSITIVITY 

Block Diagram 

Method of Measurement  

The equipment was calibrated in the following manner: 

i) the generator signal was fed to the FIN,  first without the TNT 

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

discernible signal) noted0 

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

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

TNT  amplifiers and the MDS noted as before0 

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

determined after adding the antenna gain. Tee results are 

listed below. 

Table of Results 
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Freq. GHz 
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Genere_IeMMAUQM 

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 	H32-50 

Low-Noise Amplifier 	Watkins-Johnson 	W-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 - X Recorder 	Mosely 	7030A 	325 	R304 

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

Mobile LaboratorY 	D.O.C. 

6' Co-Ax 	Amphenol 	RG214/11 	G222 

6' Co-Ax 	Amphenol 	RG9A/U 	G210A 

16' Co-Ax 	Amphenol 	RG9A/U 

1 



TABLE I  

'CHARACTERÈSTICS OF PROPOSED NETWORK QUALITY 
TV EARTH STATION AT REGII4A, SASK. 

Name of Station: , 	 Qu'Appelle 

Latitude 	 50o48'00" 

Longitude - 	 104.21'16" 

Nature of Service 	 Space Service . 

Class of Station 	 Communication-Satellite 
Earth Station 

Transmit Frequency Band 	5925-6425 MHz 

Receive Frequency  Band 	3700-4200 MHz 

Transmit & Receive Freq. Plan 	Fig. 1 Attached 

Operating Company 	 Telesat Canada 

Ground Elevation AMSL 	1630 feet 

Horizon Profile at Site 	Fig. 2 Attached 

Communications Antenna 
Characteristics 

a) Antenna Diameter 	?".35 feet 

b) Antenna Height AMSL 	1690 feet 

c) Minimum Main - Beam 	54.0 at, 5925 MHz 
Antenna Gain 	51.0 at 3700 MHz 

d) Azimuthal  Range 	. 110°/250°  

e) Minimum Operating Elevation 
Angle 	 12°  minimum 

f) Gain in Direction of Horizon 	Fig. 3 AttaChed 

g) Maximum Gain in Direction of 
Horizon 	 10 dB 

h) Off-Axis Gain As per CCIR S.G. IV 
Draft Redommendation 
L.2.f(IV) 



TABLE I (Cont'd) 

Transmission Characteristics for any R.F. Channel 

a) Main Beam EIRP (Clear weather) : 	• 	83 dBW. 

b) 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) 

h) Minimum clear weather G/T 

c) Useable R.F. Channel bandwidth 

d) Minimum Received Signal Level 
(clear weather) 

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 

1600  K 

29 dB/°K 

36 MHz. 

-113.0 dBW 

-131 dBW 

FIG. 1 DOMESTIC SYSTEM FREQUENCY PLAN, 

FIG. 2 HORIZON PROFILE AT QU'APPELLE. 

FIG. 3 ANTENNA GAIN IN DIRECTION OF HORIZON VS. 
AZIMUTH AT QU'APPELLE. 

FIG. 4 COORDINATION CONTOURS FOR PROPOSED TELESAT EARTH 
STATION AT QU'APPELLE. 
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PHOTOGRAPHS  

I 	Air Photo Qu'appelle Earth Station and test sites 

2 	Ground photo of test site 	I 

3 	Ground photo of test site # 2 

4 	Ground photo of test site #3 

5 	Log periodic test antenna 

6 	Field intensity meter, TWT and X-Y recorder 
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