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WRY OF“LPFM RECOVIVENDATIONS - NS e

| DGTR Notice Mo, 020- 76 CONTAINS A SUVMARIZATION OF PERTINENT ALLOCATIONS
| POLICIES CONTAINED IN THE PROPOSED LPAY APPLICATION PROCEDURES. THE "

FOLLOWING RECOM‘*IENDATIONS; DERIVED FROM OUR REPORT; ARE APPLICABLE TO

‘,‘""IHOSE POINTS; AS W’ELL AS T0 SOIV'E RELATED ITEMS

1 ALTHOUGH THE MILEAGE SPACING CRITERIA SET OUT FOR THE LPFM CLASS
"ARE BASED IN GENERAL oN PROTECTION TO THE 3 MV/M CONTOUR OF THE LPFM
'STATION, THE STANDARDS' DO NOT PROVIDE FOR ACTUAL PROTECTION AGAINST
. INTERFERENCE 'IN THE EVENT OF CHANGES IN REGULARLY ALLOCATED FM STATIONS. |

BASED ON THE SUPPORTING DATA IN OUR REPORT OF NOVEMBER 1976, 1T IS FELT

THAT LPFM STATIONS WHICH ORIGINATE SUBSTANTIAL AMOUNTS OF LOCAL

PROGRAMMING SHOULD BE GIVEN INTERFERENCE PROTECTION, TO AT LEAST THE
3 MV/M CONTOUR. ' '

. - .

2 THE DRAFT PROCEDURE GENERALLY LIMITS LPFN STATIONS TO A MAXIMUM

ERP oF 50 WATTS, AND A MAXIMUM EHAAT oF 60 METERS: ESPECIALLY IN

e AREAS, TYPICAL OF CANADA' TonE I, IT 1S FELT THAT. EITHER A
"SUPER-LPITT" OR A “SUB-CLASS A" ALLOCATION OF 250 WATTS AT 90 METERS, '
 WILL BE REQUIRED TO PROVIDE MEANINGFUL SERVICE IN AREAS OF HIGH NOISE -

LEVEL. IF; UPON CAREFUL EXAMINATION; IT IS CONCEIVED TO BE IMPOSSIBLE

TO MAKE A GENERAL RULE OF ALLOWING ALLOCATIONS OF THIS SORT IN THE
- CHANNEL 2?1—300 PORTION oF THE BAND, THEN INDIVIDUAL EXCEPTIONS SHOULD
. BE ALEONEO, AND A STANDARD OF THIS LEVEL SHOULD BE' INCORPORATED IN THE -

ALLOCATION RULES FOR CHANNELS 201—220, AS DISCUSSED BELOW.



R MICROWAVE SERVICES.

3, As SUGGESTED IN THE REPORT,. THE MATERIAL INCLUDED AS FIGURE 2 I'N"

THE REPORT, TAKEN FROM AN EARLIER DRAFT oF BP—llL SHOULD BE INCLUDED
IN THE FINAL VERSION, L

q AS ﬂTE REPORT OUTLINES; THE DEPARTMENT HAS THE NECESSARY RESOURCES
TO. CONDUCT COMPUTER*DERIVED CHANNEL SEARCHES FOR THE LPFY CHANNELS

AVAILABLE IN: A GIVEN LDCATION; AND. HAS DONE SO IN THE PAST; 'UPON REQUEST _

OF AN INTERESTED PARTY. ' IT Is STRONGLY RECOMVENDED THAT A METHOD FOR -
HANDLING SUCH REQUESTS BE INSTITUTED. ~SINCE THE PROCEDURE. AND THE

~ APPLICATION FORM BOTH PRESUME THE APPLICANT'S ABILITY TO PREPARE THE
APPLICATION WITHOUT THE USE OF A CONSULTANT IN SIMPLE ALLOCATION CASESJ .

THE AVAILABILITY OF A CHANNEL SEARCH CONDUCTED BY THE DEPARTMENT S. .
PROGRAM WOULD UNDOUBTEDLY CUT DOWN THE NUWBER OF FAULTY APPLICATIONS.l

ApoPTION OF SUCH A PRACTICE WOULD BE LITTLE DIFFERENT THAN THE DEPARTMENT S

CURRENT METHODS OF- CHANNEL SELECTION FOR APPLICANTS IN LAND 'MOBILE AND -

-

5. AS OUTLINED IN PARAGRAPH 3C OF THE REPORT, THERE IS NO APPARENT
REASON WHY THE USE OF CHANNELS 201—220 NEEDS TO. BE RESTRICTED TO NON-

-

R 13

b

~ COMMERCIAL AND NON-PROFIT ENTITIEs. THEREFORE TECHNICAL STANDARDS SHOULD
BE ADOPTED FOR THE USE OF THESE CHANNELS AS SOON AS POSSIBLE. AS OUTLINED
) IN (3) ABOVE, HONEVER, THESE NEED NOT BE THE SAME ALLOCATION STANDARDS AS
THOSE IN USE FOR CHANNELS 221—300 IT 1S RECOMMENDED THAT ADDITIONAL |
CLASSES WHICH ARE ASSURED OF PROTECTED STATUS BE ALLOCATED, INCLUDING |
10 waTT-60 METER, AND 250 wATT-90 METER CLASSES, AND THAT THE NECESSITY
- FOR cLass C Anp Cp ASSIGNVIENTS IN THIS BAND BE CAREFULLY EXAMINED. Use:
| .OF 01-220 For LPH4 PURPOSES NECESSITATES A DEVELOPED HIGH POWER POLICY

SRS DR e WY
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1S NOT TO RESULT.
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FOR THESE CHANNELS AS WELL, IF CONFUSION AND ALLOCATION INEFFICIENCY
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REPORT ON LPFM»BROADCASTING\STANDARDS:

ThlS report has been prepared to carry out the

requlrements of a contract, OST 76 00066, 1ssued by the -

Department of Communlcatlons to Hatfleld and Dawson, Consultlng
Engineers. .. The Statement of Work for the contract 1ncludes.
.» 'fl..; An assessment of - the appllcablllty of the

Department of Communlcatlons Proposed Broadcast
Procedure 14, "Requlrements for the Establlshment of
Low4P0wergFM’Broadcastlng Stat;ons; and assoc1ated ’
application form nithnreSpectrto’the needs and re- -
sources of communityhand student groups as weil{as'
’low—power relay applications;“ |

2. Consideration~of“the:prohlems encountered'
by nonprofit community and student organizations‘in
establlshlng and operatlng FM broadcastlng undertak—
lngs ln order to determlne whether the Department of
Communlcatlons low—power FM broadcastlng standards
mlght insure the economlc avallablllty of radlo
.broadcastlng as a means of dlstrlbutlon for nonpro~’
fess1onal local programmlng..

3; - An examlnatlon of the llmltatlonsrof the
Canada—Unlted States of Amerlca Agreement for the
Allocatlon of FM. Channels of October 15, 1947, as

well as related worklng arrangements w1th specral




emphasis on community and student'broadcasting'andh7
the status of FM channels.QOl to 221

4. A synthesls of the research materlals and
assessments 1n the. form of a final report W1th

appropriate recommendatlons.

1. . Although there is a consistent history of the

use of AM channels, especially the six‘Class IV-local channels

for low power program repeaters, the hlstory of. low—power M
operatlons in Canada 1s more recent. . Thls probably occurs as
a reflectlon of the. low circulation of FM set useage untll
recently. Recent analy51s, by CRTC and others, 1nd1cates that
FM set avallablllty 15 now at a level such as to make FM

‘ broadcasting the preferred method for low—pQwer relay and
'program orlglnatlon operatlon.lA So far as we-arehaware,'all

ex1st1ng low~power FM operatlons in Canada whether prOgram

repeaters (CBC or prlvate), or program orlglnatlng undertaklngs,

have been conducted on FM channels whlch could elther easlly

or by some stretchlng," flt the accepted FM allocatlons

. policy for at least Class A allocatlon.. Examples of varlous,
models which are currently in operatlon 1nclude the CFFM-FM 1

'through 5 reglonalpsystem in British Columbla; various 1nd;v1f

dual CBC low-power repeater stations in British Colnmbia;

~ CRTC Public Announcement, p. 5.




Newfoundland,”NWT, and elsewhere, various remote communlty

operated stations, the first of’ whlch is believed to have been B

CKQN~FM BakerLake, NWT (CRTC 72~317); and-'low—-oower urban
undertaklngs CINQ- FM- and CRKWR~FM. Although some of these
examples Operate w1th parameters (HAAT and ERP) greater than
that which would normally be permltted under the Denartment's
prOposed LPFM standards, they all flt the LPFM model well in
other respects.' The development of. undertaklngs of thlS type>
has followed a pattern, espec1ally recently, that 1nd1cates a
substantial growth in demand for new broadcastlng undertaklngs_'
which may be made to fit within the proposed standards tech--
5 ‘

nically.

In this regard, the experience of the United States

-fipis useful. Generally, U Sl'"LPFM's" are. of two‘types- Class D

educatlonal (noncommerc1al and nonproflt) asslgnments (re—
strlcted to 10 watts transmltter power, and channel 201- 220

only except 1n Alaska), and "FM- translators,’ whlch are llmlted._

to rebroadcast by hetrodyne methods of FM statlons (10 watts

transmitter power exceot l 0 watts in U.S. Zone I—A and East

‘of the MlSSlSSlppl Rlver, and 1n general llmlted to channels

_ reserved for Class A operatlon) Further dlstlnctlons arlse

from the U.S. pollcy that Class D ass1gnments are protected to

:thelr l mv/m contour (unless walved by the appllcant at the

2

See,'for example, correspondence between Radio Waterloo i'
- (University of Waterloo) and DOC, August, 1976 (DOC flle
6206 961 (DBC~E))



time of the-original licensing),'while translator assignments
vare not glven 1nterference protectlon, except from other
translators on an ad hoc bas1s. o

| U.s. Class D ass1gnmentsvhave experienced growth
that has been very rapid in. recent years. "Translator"lgrowth
has also been rapld in the few years that they have been'
allowed espeCIally in rural areas.' In‘v1ew of‘the‘population
dlstrlbutlon pattern in Canada there is no reason not toa
expect similar growth Wlthln the llmltatlons of the allocatlons

and llcen51ng.patterns thatyare_determlned by DOC and CRTC.

2. Examination‘of'the;"lowépower:FM“ undertahings
currently ln operationrindicates that there are two basic |
groupings_which can be,ﬁade.’ They can be divided firsthintol
those which are "repeaters" fby off—air pickup or audlo.feedj
of other stations or networks} and‘those which exiSt-prlﬁarily,
for locally orlglnated programmlng. Secondly, they can be
'd1v1ded between those whlch serve rural . areas, and those Wthh
serve urban enclaves or small to medium cltles. It 1s worth—:

while to examine these dlstlnctlons to determlne 1f they '

should have a bearlng on allocatlons pollcy ' Contalned w1thin

the CRTC proposed FM Radlo Pollcy Statement is a strong dispo-
sition toward the encouragement of FM broadcast undertaklngs
for first serv1ce to small communltles as well as the llcenSlng

3
of such undertaklngs to student and communlty groups.

3 A Proposal for an FM Radlo Policy in the Prlvate Sector,
CRTC, April 19, 1973. See espeClally paragraph 5, p. lO,
and Sectlons XIII and XIV.




Further emphasis of this point is‘COntained in the"Helm report,

‘prepared for CRTC" "It is feit~that the'existing variety of

'models should prov1de the materlal on Wthh to base a. solld

ud

ratlonale for a rully developed policy ... The Helm report

"proposes flnal pollcy con81deratlon bv CRTC in’ March 1978, at

" . a point when other FM related matters are scheduled for review.

With respect to low—power repeater Operatlons, the CRTC Public

Announcement of July 13, 1976 env1s1ons LPFM undertaklngs as

"suitable for remote areas where there are now less than two

- - N : . . 5 ‘ -
Canadian signals reliably receilvable day and night. - It would-

‘seem likely, however, that demand will be made for LPFM re-

peaters‘in some situations Which-do not'precisely match CRIC's

_pr0posed criteria. An example dlscussed at some length by the

author with two prlvate consultants is the use of an LPFM for

~coverage £ill-in in the~deep null area of an AM dlrectlonal

pattern.‘ﬁThe reqnirement for,extremely deep-nulls, espec1ally';‘

in the nlghttlme patterns of many AM statlons in Canada,

is well known. Both urban growth patterns and basrc AM allo-

cations englneerlng dlfflcultles often produce s1tuatlons in

\Wthh substantlal p0pulatlons re81de outs1de the useable'”“

51gnal area of nearby AM statlons.4 In some cases these poPu—
lated areas are 5001ally and- economlcally a part of the urban

center for which the AM statlon 1s llcensed What 1s belng

Background Paper on Communlty Broadcastlng 1n Canada, CRTcp'
~Internal Paper,_p; 2. -

-CRTC POllCY Statement, Prlvate Low Power Rebroadcastlng
-Statlons for Remote Areas, paragraphs II~ B and I~ C




suggested here is that despite the limitations imposed by

- paragraphs II B and II-C of the CRTC LPFM policy, there lS a
virtual certainty that the broadcasting‘industry'Will desire
to liberalize those proposed standards Accession to’this*
demand Will, lf it is judged by CRTC to be deSirable public_
'policy, produce program repeater LPFM's in areas where FM

spectrum- space is rapidly grow1ng scarce...'

3.a; As is the case with standards of allocation

for low—power telev1Sion, the draft standards for LPFM do not‘

contemplate that interference protection be given to LPFM s
from regular" FM broadcast ass1gnments. ‘There is no doubt

that assignment of LPFM s which would create interference to

ex1st1ng'FMvserVice would be‘poor policy..,Definition of,what‘

constitutes existing~FM.service'is'not easy, however.l'The
Departmentis proposed policy utilizes'the,same'procedures as

.the existing high-power “regular" or "standard" allotments

pattern, with -high-power allotments andfassignments;protected

to. the 0.5 mv/m FSO:SQ maximumffacilities contour, although

o 6
exceptions are contemplated _ It would probably be’ useful if

the Broadcast Procedure 14 as finally adopted spelled out
these exceptions in some detail
One - suggestion would be to state speCifically that

in the absence of other available channels LPFM's Will be

allowed to operate Wlth less than "standard" spacing lf they

© bpraft BP-14, paragraphs 4.3 and 5.2.

- .- - - 1-




protect the actual predicted 0.5 mv/m'contour of:existlng
‘assignments. (In regions‘of dense,allocation,'especially
Zone I, the.normallytprotected 500 uv/m'contourioffsome

agsignments will be located in urban areas with high noise

-levels. Under these circumstances there does not appear to be

vgoodicause‘for proteCtion'tofthe‘SOOfuv/m contour:of.eXisting

stations.) _Another set of criteria Whichgcouldgusefully‘be;
spelled out in'some detail is the exact.terms under whiCh
ass1gnments Wlthln 20 mlles of the U. S. can be made.‘ Both
LBFM operatlons which prov1de program orlglnatlon and those_

which act as program repeaters in rural and remotejareas~are -

- likely to suffer few allocations difficulties, This isl-

especially true if the proposed CRTC "first or'second Canadiang

signal" rule is followed' 'It would seem adv1sable in remote

iareas wherever poss1ble to asslgn LPFM s to channels Wthh

meet at least Class A spac1ng crlterla (and to 1nclude the -

'allocatlons ‘in the allotment plan), as- has been done w1th all.

' the ex1st1ng archetyplcal LPFM S. ThlS would be of. beneflt 1n’

v1ew of the point made in the Draft Procedure that LPFM s,

3‘,unllke most LPAM's, can falrly easlly change fac1llt1es to

7
higher power operatlon.

Cons1deratlon should probably be given to two relax—‘

atlons of allocatlons standards as proposed in the Draft BP-14,

~where no other channel is available. The first of these'ls

Draft BP-14, paragraph 1.3.4.




waiver of the mlleage separatlons for 10.6 and lO 8 mHz.

spacings. - The area w1th1n the 25 mv/m contour of an LPFM Wlll

be quite small, and‘therefore}the‘lmpact ofvtheA"IF beat"

generation (which does not affect all sets) may well be masked '

by other’local noise and desensitization. Secondly, consider-

ation should be'given to aSSignment of LPFM's at 1ess than 800

kHz. spacing from hlgh—oower ass1gnments in the same. area
where no other channel is avallable._ At 600 kHz. spac1ng,,-

'show1ng that the 100/1 ratio of slgnals undes1red to deslred

(w1th respect to the hlgh—power statlons) is not exceeded 1n'a'

populated area or within 30 above ground:level<should be -

required if this Spacing is allowed as an exception. :Consi~

deration mlght also be glven to asslgnments 700 kHz. spaced, , )

if no other channel is avallable.8 There also appears to be.
no reasonable.reason why'LPFM s should he'restrlcted,to'SO '
watts ERP if use of a single,higher poﬁer'LPFM wouldwobviatey
use offmore thandone‘standard LPFM ’.This is an. especlally

useful concept for urban LPFM' s, where n01se.levels are hlgh

and where AM dlrectlonal antennas may create large unserved

populatlons. Consideration should be glvenlln.these'cases to'“’

the creation of a'power.class between'LPFM and Class A.
b. The mlleage Spac1ngs suggested for LPFM s 1n
the Draft Procedure are - predlcated on service to the 3. mv/m

F50:50 contour. . This seems a reasonable standard, although

See Figure 1 from FCC OCE Report RS 75—08, attached. ,;

N
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there does not appear to be- any particular reason why an
aSSignment could not suffer higher levels of interference if

it prov1ded some: useful coverage and no more efficlent channel
could be found for it. The draft BP-14, like-the Department s
low—power television’standards,.considers;LPFM's'to beha
secOndary'service, and as such to not»be'ehtitledfto protec—

tion against subsequent changes in the allocation scheme or in

.indiVidual assignments of higher power stations. Presumably

this nonprotected status’ for LPFM's was deérived by analogy

with the‘television model. 'Considerable’discussion'was'held

'with~Department,personnel regarding thisematter;i'The major

argument for nonprotection of LPFM's would appear.to be that.
in so doing the general FM allocation scheme and procedures -
for'Changes are not altered This has-the'effect of minimizing

the 1mpact of LPFM. application orocess1ng on the workload of

- the Department. This last p01nt is an 1mportant‘one.A The

Department staff's abillty to respond quickly and competently

“U to public and broadcast 1ndustry demands and pressures, as
Awell as to ‘those which originate £from other areas of govern—

ment, must not be allowed to deteriorate. Already the 1ncrease;

in act1v1ty in FM licenSing has placed strains on staff Wthh

. leads to the»inescapable conclusion that_further workload will

affectithe‘level of service. ‘Deterioration of that level of
service is clearly poor public policy.  Nevertheless, it would

be worthwhile to examine the~question:ofuinterference protection .



to some'LPFM's.‘ In partlcular, ‘those LPFM's Wthh are llcensed
.to serve as local, communlty Drogram orlglnatlon undertaklngs
may'well deserve_some protectlon of their serv1ce contours.

As noted above, local, communlty program orlglnatlng undertak—
ings can serve an 1mportant role in meetlng the . objectlves of
the CRTC's FM pollcy. If nonproflt groups are to exPend the
time, energy, and money to go through the appllcatlon process
and construct LPFM fac111tles, it would be unfortunate if
their efforts were to be rewarded'later-by extinction; It can
be argued that the basic llcen51ng pollc1es of the CRTC w1ll
protect any undertaklng prov1d1ng soc1ally useful serv1ce, but
it should be clearly understood that ba51c technlcal alloca—
~tions pOlle cannot be dlvorced from. this klnd of s001al
pollcy questlon.‘ The ea81est and‘most v1s1ble method of
protection of the future 1life of program orlglnatlng LPFM s is
- for the allocatlons pOllCY to contaln an element of " predlspo-
V51tlon toward serv1ce area protectlon. There can be two
levels technlcally in this regard- flrst, that ex1st1ng.v
LPFM's Wthh meet some minimum standard as. to unlque local‘
service be allowed to retain thelr channel a551gnment 1f they
desire, even‘lf thelr operatlon would cause 1nterference to a,
'subsequently authorlzed hlgh~power fa01llty, and second thatv
subsequent changes in the allocatlon table in order to be
-acceptable be required to 1nclude a technlcally acceptable -

- allocation for any such LPFM which would have its previous’




channel disolacedv Absent such a showing, an appllcant for
TCOC involving ‘a reallocatlon whlch precluded an ex1st1ng

program orlglnatlng LPFM ought to have some method of hav1ng

his proposal welghed agalnst the LPFM 1n social utlllty terms,

but a precise mechanlsm for thlS needs to be determlned The

1mportant point in thlS dlscusslon is that a program orlglnatlng

" LPFM in a small’ communltijon a campus, ‘'Oor in an urban enclave

‘may well be a more socially désirable_broadcasting undertaking .

than a medium or even high—power facillty.proposed.someWhere
else}p | | | - |

B The"basic argument for having'any allocations policy
at all is that it‘is inefficient, economlcally unsound and
soc1ally undesirable for broadcastlng statlons to be erected
which do not have some basic portlon of their serv1ce area
protected agalnst'encroachment. Both AM and FM allocatlons
standards 1n North America are lnterference llmlted -rather
than n01se llmlted _as a means of ensurlng an adequatevnumberv

of local programmlng sources in most communltles.- The argument

- here is that even LPFM programmlng orlglnatlng statlons ought

-not to be excluded merely because they;are‘small.ﬁ In remote \j

areas, of course, this protection.can be carried out by pro-

v1d1ng at least Class A channel status to LPFM allocatlons, as

has been done in the past
c.: The 1ncreas1ng demand for M spectrum space,

espec1ally 1n larger urban centers,‘has caused 1ncreas1ng
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allocations problems. - These have in some cases been exacer—‘

bated by the second harmonic relationship between the FM band .

and high VHF.channels, and by the proximity of the FM band

to assorted aeronautical radio seerces. As a conSequence,
'prev1ous restrictions on the use of the 88 92 mHz. portionlof‘
the FM band are in the process of examlnation by the Depart—
-ment' The proposed LPFM standards of BP 14 carry through
restrlctions on- the use of channels 201 220 to noncommerclal
‘statlonsrg‘ leen the nature of legal controls on programming,
vadVertisinc;rand ownership of both new proposals.and eXisting
_broadcastlng undertakings whlch are exerclsed by the Canadian
regulatory agen01es, this klnd of restrlctlon appears to be
unnecessary. The basic public pollcy issues whlch led to the
reservation of channels 201-220 for noncommerC1al use in
Canada appear to have been derlyed f£rom the s1mllar,reseryation
by the FCC in the UVS .TheAcircumstances of FM licensing in
the U.S. and Canada are entlrely dlfferent however.A ln the‘
_flrst place, there does not appear to be the ‘kind of distinc-
tion made by CRTC between commer01al and noncommercial llcen~t.

sees that the FCC makes 1n the U. S ‘Past CRTC dec1s1ons

- allowing the 1mplementation of FM undertakings by organizations

not designed for profit have made a distinction between profitép

making and nonprofit-making licensees, rather than between
commercial~and noncommercial licensees. Further, w1th admir—

able fores1ght, the FCC appears to have reallzed that 1n the

2 Dpraft BP-14, paragraph 4.1.

o : : ‘
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-"demand—licensing" situation thatyexists in:theJU;S.,'a lack’

of reservationlof specific channels”for'noncommercial (and
nonoroflt) use would have resulted 1n few or no channels belng:
used noncommerc1ally. The "lag" between commerc1al demand and.
noncommerc1al demand Was'recognlzed by the FCC based in part |
on the hlstory of noncommerc1al ”educatlonal" AM . statlons 1n
the U.S. It 1s 1mportant to understand that,[ln essence, a

U.S. appllcant who is legally and flnanc1ally quallfled who

: meets minimum standards of program serv1ce, and who submlts a

- technlcally correct appllcatlon cannot be denled a llcense, as

a matter of law.
These con51deratlons 51mply do not hold in Canada.

Consequently, one can confldently expect CRTC in 1ts broad—

. cast llcen31ng act1v1t1es, to ensure that an approprlate
- number of licenses are granted to nontradltlonal‘types of

ulicensee_entities,,who'may generallyibevexpected to propose

nontraditional orogramming concepts.; Ergo, the>distinction

\pbetween allowable uses for channels 201 220 and 221 300 needs

- to be ellmlnated for both hlgh—power and LPFM uses. Further,

it would appear unw1se to commence LPFM llcen51ng 1n the d

absence of . any developed hlgh power pollcy for channels 201—:>
220, 51nce it mlght Well prejudlce flex1b111ty

The remalnlng serious oroblem Wthh must be'dealt
with in any serious discussion of use -of channels 201 220 is -

the channel 6 adjacency problem. We are aware of three;studlesl
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regarding this.matter- the FCC OCE Report R—6702 the DOCV
Report'BTRBQZ and a report prepared by W. J. Kessler for the
Corporatlon for Public Broadcastlng for subm1551on to the FCC
in Docket 19183. All of these studles proceed toward their
conclusions from a data’ base derlved from measurements made on
a sample of typlcalrtelev1s1on receivers: ThlS_lS real;stlo,
only if one'presnmes that‘receivers will never get better;‘and
if oneddismisses allocations poliCy as»altool for improVing
 the guality of goods in thevmarketplace. Even Within?the'

restrictions of present receivers, however, it is certainly

possible to‘make good use of channels 201-220. 2nd, in areaS"

where hlgh—power use is truly lmpOSSlble because of channel 6

. reception, 201- 220 offer allocatlons -space for both LPFM s and‘

even Class A a551gnments at less. than max1mum fac1llt1es.' In
some instances’ 1n the U.S. use of 201—220 in even grade B : |
signal areas has been po551ble by a comblnatlon of judlClOUS
transmltter 51t1ng and receiver fllter 1nstallat1on on some

reoelvers.

d{ : DlSCUSSlOnS are scheduled soon between repre—

sentatlves of the FCC and DOC with regard to the Canada/U S.
,FM Agreement and related Working Arrangement. The U.S. is
likely to request the use of its modlfled F50.50acurVes for
height derating calculation in the treaty area. :It'is not

known if the U.S. will be interested in discussion of short-

ening transborder mileage spacings, based on the new curves.

. 4
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One suggestion which might be of benefitfin'some-cases would

"be for an additional class of allocation at some intermediate

pornt between LPFM and’ max1mum Class A parameters. This
could, 1f fea51ble, prOV1de a useful means for urban LPFM ~type
statlons to counteract the effects of hlgh urban n01se levels
and receiver desens1tlzatlon from hlgh—power statlons "ln
some cases it mlght also prove useful S1nce a s1ngle 1nterme—
dlate.power fa0111ty mlght be able to be used as a repeater
replacing several LfFM's.‘ The benefit of thlS would be the

lesser spectrum 1mpact of the 51ngle 1ntermed1ate aSS1gnment.

If it is not feasible to ass1gn'th1s class of station in the

channel 221—300 portion of the band, serious thought should be

. giVen to such a classification in the 201-220 portion. This

may be espe01ally appropriate in v1ew of the pending Rulemaklng
before the FCC with regard to channels 20l~220, in whlch the L

Commission's Notice of Inquiry states in part:
"... it may well be unrealistic, unnecessary and in
fact wasteful to provide protection to maximum. '

facilities. In such a situation we could either

lower the limits themselves by any number of means
or just not protect to the level of maximum

-facilities." »

"Nor is it clear that the classes should be based on
the zone system that exists for commercial stations.
In Zone I ... and Zone I-A ... channels are labeled
Class B which elsewhere are Class C. Even if a

zone system is appropriate it does not follow that
the borders must parallel those used for the commer-
cial zones. It may well be that once we have more
"information in hand we will discover that a differ-
ent set of classes of stations should be established."
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"We could establlsh a class of statlons between the"
present Class A and Class B."10

"Another suggestiOn, in view of suggestions'from'sewl
eral individuals within and without. the Department) would be

to allocate only channels up to the Class B limits,reither in

Canada Zone I, or in the country generally Further,’cOnsiderﬁ

ation mlght be given to generally lowerlng the protected con-
tour d1stances of FM allocatlons in Zone I to be equlvalent to
the l mv/m rather than the 500 uv/m, or even-to adopting a new
set of F50:50 curves incorporating some.terrain factors}.for,
the purpose of predlctlng the 1nterference potentlal of new d

LPFM ass1gnments.

'4.A The Draft BP- 14 and related appllcatlon form -
are falrly ‘detailed. This serves the very useful - purpose of
actually slmpllfylng both the appllcant's and the Department'
work 1n preparatlon and process1ng of the appllcatlon. ‘Earller
drafts of BP 14 were even somewhat more detalled It would |
probably be useful if the Procedure were to outllne in even
greater detail the exceptlons that are g01ng to be allowed.
An- earller draft of the Proposed Broadcast Procedure l4 con="
tained a falrly detalled explanatlon of "shortspac1ng" alloca—
tion procedure, which was not carrled through to the flnal

draft. This explanation is reproduced here as an Appendlx,

10 Notice of Inquiry, FCC 76-240; Docket 20735, RM-1974,
RM~2655, Federal Register,‘April 23, l976, p. 16975.

11 The - protected contour dlstances are contalned in Broadcast

Procedure 13, at paragraph 3(e).

| .y .

——
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" and it is suggested that it be. included as a part.of the

channel’searcthrocedure of Appendix A'of the Final BP—l4.

- Further, graphic examples of one or two of .the types of
. interference studies might be useful; As circulated, the

- Draft application form is much more detailed than most of the

Department s applications for other services. .This serves the.'

- very useful purpose of guiding the applicant as to technical

requirements, and ensuring~that‘the Department officials who

process the application have as much material as posSible from

the beginning.
It is ourfunderstanding that regional offices of the

Department, in‘processing applications for land mobile syStems,

- follow a set procedure for determining the distinction between

"simple" and "compleX"'systems, and notify an applicant if a

 proposed system is considered to;be_ﬂcompleX” and therefore

requires .the services of an experienced engineering consultant.
This.rule-applies‘Whether the application is for a private_{
system,Aor for a.public agency such as’a_municipal utility,

policy agency, . or provincial'government7agency. As drafted

the pr0posed LPFM application form does not - require the sub— ui"
" mission of a technical brier to justify the method of channel'

'selection used or to show the serVice and interference conSi—,

derations which pertain to the application. ~In this regard,"

the Department's resources.for FM.channel~allocation studies,

" using a computer program, make it an easy task to conduct a




search for channels Wthh meet. the proposed spac1ng requlre—

ments. . Indeed, the Department has already done SO in at least

2
one instance.l If some reliable method of minimizing frlvo~
lous requests, such as the imposition.of a small fee, can be

used then a policy of making such channel studies on request

might well be one method of keeping down the number of/techni~}

cally deficient applications.' Applications made nsing such
Department conducted Channel searches, and therefore not
requiring subm1ss1on of a technlcal brlef .w1ll also be asA
1nexpens1ve‘as posslble to the appllcant entlty. TheSe are
especially important'considerations for L?FMAapplicantsfwho;
propose program orlglnatlon, and thus do not serve the inter-

- ests of a larger broadcaster in extendlng serv1ce. .The latter
can probably expect sympathetlc 1nterest and poss1ble flnanc1al
support from the larger broadcast statlon Wthh is belng
'retransmltted ~Program orlglnatlonfappllcants, however, must |
" by necesslty look to w1th1n the communlty proposed to be

served for most if not all of thelr flnanc1al support. There—
.fore, the complex1ty and costs of appllcatlons.should be as
low'as possible. ‘Because of the necessary increase in the
Department's workload that Wlll result from the establlshment
fof the LPFM class, technlcal subm1ss1ons should be as simple'
as the'allocations situation alloWs in each case. bThese two.

- considerations are both'met by having a conplete, well~detailed

Broadcast Procedure and. an' extensive application form. -

X : , o . : o ,
1 See correspondence, DOC file 6206-961 (DBC-E).




; o . .

: > -

L

5.a. Because of the nature'ofIFM receiver behavioxr,

and because of multipathaconsiderations in urban'environments,

"LPPM E prov1d1ng serv1ce to urban areas probably should be

dlscouraged from stereo operatlon.

b Similar considerations apply to SCMO operation.

"SCMO. operation, particularly operation'where the individual

zreceiver‘installation is not under.thefcontrol_of the broad-

caster (such as print—handicapped programming,.ethnic program-

ming, etc.), requires high_values_of signal_strength.._Wherer

abackground music operators\and‘users of SCMO for broadcast

. network relay purposes can invest in fairly extensive antenna

installations and can:justify'high quality-receivers, SCMO

channel broadcasting to a general audience receivership does

not allow this control over receiver/antenna installation.

SCMO operatlon by LPFM's appears to be 1mpractlca1, then, in

most if not all cases.

c. . The Department has followed a pollcy of allow1ng

relaxed-equipment standards for LPTV statlons, and somedlnter—
est was expressed in suCh.relaxation for_LPFM's as well.

There are not really any technlcal standards that can bell

' relaxed for LPFM's, since aural services do not have the klnd

of compllcated tlmlng and level standards that telev151on
does. Commerc1ally manufactured repeater (hetrodyne) type

LPFM transmltters are a falrly recent development, and manu-

facturers of all equlpment available can be expected to request




Department approval of their.products. Some LPFM applicants,
when'proposing operation with audio'program source (s) (from

receivers, telephone or other llnks, or locally'originated),

may be de51rous of using the exclter“ section of'higher'power.

transmltterS'prev1ously type approVed - With the advent'of -

w1despread stereo and solid" state equlpment there is a certain

amount. of thlS on the surplus market.' The Department~should
consider a policy of allow1ng thlS type of equipment to be.
used, perhaps with the requirement that an output low pass’

(harmonic) filter be used)'and_that'the applicant provide,the

specifications,of the filter in the application. Filters of .

this type (125 mHz. 60-80 db. low pass filters for 20 watts or
thereabouts)‘are'availablelfor'well under a:hundred dollars.p
There should be an’expectation, but not an absolute requitre— .
ment _that the audio standards of RSS . 153 be met |

d. Hetrodyne repeater LPFM transmltters currently
in use 1n the U. S.:are requlred to meet a requlrement that
they cease to- radlate in the absence of an 1nput s1gnal ThlS
seems to be a reasonable requlrement Those fed by wire. llne
or nonbroadcast radlo llnk can be 51mllarly de51gned so as- to
cease radlatlon in the absence of (l) RF s1gnal from the‘
receiver of the as5001ated radlo llne, or (2) audlo s1gnal for
some spe01f1ed time from a wire line llnk. -The appllcatlon

form 1tself should 1nclude a request for the name,'address and

telephone number of one or more responS1ble partles who can be'

- e -
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contacted on short‘notiCe by Department‘officialsoinfinstancesb
where a malfunction of an LPFM requires immediate corrective

action to~eliminate interference. L1censees should also be

requlred to update this 1nformatlon when necessary,-and should

be requlred to ensure that the-lnformatlon is provlded to

local Departmentcoffices.\=The standards.of'BP—S:appear to be{'

‘the minimum reasonable for. those LPFM's Which.are'notirepeater

stations.

.6.a. After discussionfof the matter with one regional

and one local Department official it does not - appear unreason—

able that the Department's fleld personnel conduct an 1nspec—"

tion of each LPFM, and ensure that-lt is 1nstalled 'in accordance

w1th the terms of 1ts TCOC.‘ It is our. understandlng that this

is done with the majorlty of nonbroadcast 1nstallat10ns, and

1t would not appear (at least in the oplnlon of the fleld

personnel contacted) to be an_undue burden on the fleld.offices;t
-b..‘~In_connection with (a),.it would be an eXCellent__:

practice to prepare a manual of inspection:for‘the7Department's

.inspections.

| c. A concern w01ced by Canadian Radlo—Telev181on
and Telecommunlcatlons Commlss1on personnel is the problem of
service and technical standards by Volunteer—operated statlons.
By requlrlng 1n1t1al 1nspectlon of LPPM s by Department per-
sonnel, and by the 1ssuance of a fleld manual thls problem

can be allev1ated somewhat



7. There seems noldoubt,vas'allﬁded at Several,'m
points in this_report;'that,the commencement.of liceneing for
LPFM class statione Qill contribute to'the-Department'e>head—
.quarters‘workload.‘ And,>this‘increase,inIStaff‘responsibility

will occur just as the increase'in FM applications from both

private broadcasters and the Canadian BroadcaetingfCorporatiod's

Accelerated Coﬁerage Program (ACP) is also reaChing the»Departe‘

ment. Already thlS expan51on of M llcen51ng has . created

increases in processing time per.appllcatlon.' If allowed to

‘continue unabated these pressures couldocontrlbute to the .

deplorable state of affairs which exists‘at,FCC,(due to,serious'

understaffiag), where it is-not_unknown for aCceptanceifor*
'filing of,simple FM applications‘(a'stagevroughly equivalent
to issuance of a-TCOC) to take 12 or even’lé months from date
of{filing; Such a situation ie clearly notiin the'publicr
interest, is contrary -to the Departmeht's hiStorical policy'of
‘expedltlous action wherever p0551ble, and is rulnous to staff
morale. Promulgatlon of LPFM standards and readlness to
accept appllcatlons for LPFM's Should include the requlslte:"

Astaff addltlons to. handle the work requlred

t - . - = o ‘ - . X : — '
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PROTECTION RATIO (dB)

REQUIRED SIGNAL TO INTERFERENCE RATIOS
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The channel search should be conducted in accordance with the

following,

- (a)

(b)

(c)

(@

* FIGURE 2 -

listed in order of preference:

that the consultant demonstrate that inter-

'ference would not be caused to U.S. stations

over U S. terrltory;
that an LPFM channel/be found which does not

cause theoretical interference'tolthe protected

' service areas of regular Canadian allotments;

that, upon demonstration of the unavailability
of a suitable LPFM channel in accordance with
(b) above, a channel be found which only vio-

lates Table 1 tola minor extent with respect

~ to an allotment‘which is not assigned.
: Regular statlons ‘which may be establlshed at

a later date on these allotments would have to.

accept a pOSSlble area of theoretlcal'lnter—

‘ference in the vicinity of the LPFM;

that, 'upon demOnstratiOn of the unavailability-
of a suitable LPFM channel as in (c) above,'a”A'

channel be found for Wthh it is demonstrated

that.the LPFM would not cause theoretlcal 1nter~

ference to the existing 0.5 mV/m contour of the

- regular statiOns.' (This~is.possible if the

regular statlon is using less than max1mum

allowable_parametersa) The 0. 5 mV/m contour is

%
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(e)

(£)

-given on coverage maps available from the

Department. In the event the regular station

later increases operating parameters, it would

"have to accept a possible area of interference

'from the LPFM{

that,iﬁponrdemonétration‘of the ﬁnavailabiliéy‘
of a SuitableALPFM channel ih.accordance with
(d)vabbve, the proposed LPFM operator obtaiﬁ

mutual agreemént with the reguiar station

operator. - The extent of the theoretical in- . .-

terference zone to the regular station coverage
would havéAto be demonstrated;

if mutual>agreément in accordance with (e)

‘above cannot be obtained, the LPFM applicant

may request thétvthe Department and CRTC permit,

’asla special case, that the incoming LPFM

. cause a small degree'bf theoretical interfer-

ence to the established regular. station. The

extent.of this interference zone would have to -

‘be demonstrated.




10.

11.

12,

BIBLIOGRAPHY |

A Background Paper on -Community Broadcastlng in Canada,

M.‘Helm (CRTC Internal Report)

.Draft, Broadcast Procedure 14

Draft, Application for a Technical Construction and

.Operating Certificate for a New Low. Power FM Station

Annual Report, CRTC; 1973-1974, 1974-1975

CRTC Public Announcement, Private Low-Power Radio

‘Rebroadcasting Stations for Remote Areas; 13 July, 1976.

- Calculations for Educational FM Channel Assignments in
_Areas Served by TV Channel 6, FCC .OCE Report R-6702;

6/14/67

Englneerlng Statement: Docket 19183, in Commeénts of the

4Corporatlon for Public Broadcasting and National Public .
Radio, Inc.; December. l 1971. (Comments in Docket 19183,

before the FCC)

Canadlan M A351gnments to October 15, 1976..'(Internal
Doc. List, from DBC)

A Proposal for an FM. Radlo Pollcy in the Prlvate Sector,.'
CRTC: 4/19/73

FM Broadcast Channel Frequency Spac1ng, FCC OCE Report

RS75-08; 12/75 L
Notice of Inqulry, FCC 76~240; Aprll 23, 1976,

Interference Re]ectlon Ratio Measurements on TV Sets NS
DOC Tech. Report BTRB~ 2 August 1969 ‘






L

I

Government = -~ .. .Gouvernment
of Canada - du Canada
“Dopartment of Communications  Ministare des: Communications

5 A Y et - pay e ooy
fﬁ&%&b@ﬁ&;s PF‘? f EOURE

RE“QU!REMENTS F'OR THE EQTABL!SM\A INT
OF LOW POWER FM BPOF‘DLASTINQ STATIQ\XQ

e

Ff‘TEC“!V DA E=
RELEASE D/\T

*mrcommwc,/a {ON REGUL f‘“&) Y ¢ c&*fi::e:'

8P -

‘&k’,

!4
SUE 1




1.1

. ol 4 aE e

2.2

1.2

; aasignments is ‘obtained berore authorlvatlon to 1mplement the o
- proposed statlon 1s granted :

. LlMITING CONDTTJOVS

BROADCAST PROCEDURE ‘14 .

" “REQUIREMENTS "FOR “THE 'ESTABLISHMENT OF.

~ 1OW POWER FM BROADCASTING 'STATIONS .

INTRODUCTION(FV

Purgose

Pureuant to the Radio Act and Regulatlons made thereunder, this .
‘Procedure outlines the requirements to be followed in applying for

_ Technlcal Construction and. Operating Certificates for the. establlsh—zAfid*

ment of lLow Power Frequency Modulation: (LPFM) broadcasting stations-. -
_using standard FM channels’ on an unprotected, non-interfering .
basis.. This Procedure is- 1ntended to b€ used in conjunction with

. the- document "Application for a Technical Construction and Operatlng"'d

Certificate for a Low Power FM (Frequeucy Modulatlon) Broadcqstlng
Statlon" attached as’ Appendlx B. : : . i

Internatlonal Co ordlnatlon

Under an informal arrangement between the Federal Communlcatlons
. Commission and the Department. of Communications, all proposed

.low power FM aselgnments in. Canada within 32 km of the common i
b01der .are’ noL1£1ed to the- Unlted States and acceptance of" suct

o this Procedure is glven by Sectlon 7

Power .

A R o ,~.°

Thc Effcctlve Radlated Power (ERP) shall not excecd 50 Watts in any
direction.. ERP is equal to the power supplied to the antenna

: multlplned by the relative galn (dipole) of the antenna in a given

dllectlon.,

Antenna

Normally the maximum antenna hnght is 60 netres’ when the FRP is
50 watts.’ Should the antenna height.exceed 60 metres, the ERP and
he]gxc when plotted on Figure 1. should fall below or to the left
-of the curve.  The implication of Lhe term antenna hci&ht used in




2.3

2.3.1

2.3.2

3.1

3.2

‘3.3

3.4

'Transmitter'.

~Where an app]icant for a rebroadcasting station proposea ‘the use.

- 103 to establish its technlcal acceptabnllty.'~

’STATUS WITH ‘REGARD TO PROTECTIOW TO AND FROM OTHER STA IONS

The transmitter shall be a model whlch has been type approved
under Radio Standards Spe01flcat10n ]53.

of a heterodyne translator, i.e. a device which receives on one

frequency -and transmits on another w1thout demodulatlon,‘untll such -

time as a spec1flcatlon may be issued for the ‘type-approval of ‘such
equlpment submission must be made under Radio Standards Procedure

. service. In other words, except as provided for in Section 5.,

‘Conversely, an LPFM station is not entitled to protection from .

. -ensured by adherence- to the sepalatlon requlrements set forth in .
fThe Departnent may requlre an LPFM station to take remedlal action:

‘ " “reguldr station is not prov1ded or if a change in channel allot—
' ments results,in the predlctlon of 1nterference to the new P

- the interference impact to the LPFM station. ‘Normally it is ex-

required if'no other suitable remedial action is plactlcable. <An

. to 300

LPFM stations w111 have status. comparable to that of a secondary

LPFM stations must not create interference to standard FM broad-
casting stations, whether established before cor after them.

normally functlonlng standard FM statlons but only from otber
LPFM stations. . : oo ,

-

Protectlon to and fron exlstlng statlons and allctments is normally_y'

Section 4.
if the calculated protectlon to the protected contour of an existing

allotment from the TPFM station. - In the latter case, it is expectedh
that: the appllcant for the new. allotted channel, if prop051ng to
occupy the channel at or near its maximum parameters, will consider

pected that only a frequency change by the LPFM station would. be
necessary, but cessation of operation by the LPFM station would be .

LPFM station would not be expected to cease opelatlon to- protect
a new unuqed allotment. : »
Qhould a new qtandard station or one which has chanoed parametels
cause- -DLerCILHCG to an LPFM station but mnot receive. any, the . -
latter may either accept the interference or make applicatlon to
change 1Ls operatlon ‘to alleviate Lhe 1nterfoxence.

CROTCE OF FREQUENCY

Frequenc[e° in the band 88 to 108 MHz are assigned on the basis of
200 1z channel eralatrons with carrier frequencies every odd 100 kHA.
For convenience these chammels are nuwhcred oonsnﬂurively trom 201

L C . N 5 . . . - . B




4.2

4.3

o L =3

&'4‘{ ,

A frequency must be chosen whlch meets the distance Separations
from existing statlons and allotments as shown in Table 1 below:

o TABLE.lz, Mlnlmum Separatlons (km) from EXlStlng Statlons and -Allotments

¥requency B Class.ofJStation

Relationship. : ;
(difference) | A | B cL c LPTM -
Co-channel 64 {103 |132 | 158 | 18
1st adjacent 45 77 {105 | 122 | 11
(0.2 MHZ) ‘ ’ .
2nd adjacent | 35 | 68 | 95 | 113 6
(0.4 MHz) C : :

. 3rd adjacent 33 65 93 {110 ‘| 5
(0.6 MHz) . - | o : T
53rd or 54th .| 5 . | 13 21 - | 25 | 2.
adjacent
~(10.6 or
©10.8 MHz)

. Other S T e

_Frequency - . . No limitations *

wTSeparatlons‘*” R T

*While there is at present no limitation on channels separated by
800 kHz, applicants are reminded that under certain conditions
this frequency relatlonshlp has been 1nvolved in rechtlon
dlfflCUltlE° » .

“Tables of allotments in Canada and in the U.S.A. and a llSt of
eCanadlan ™ dQS1gnmentq'>1e available from the’ Department.

The separatlons in Table l~arefbased onig1v1ng protectlon to the
‘protected service aveas of regular allotments as defined in
Broadcast Procedures 4 and 13 and in return receiving protection
from other LPFMs to at least the 3 millivolt per meter (mV/m)
contour. A 3 mV/m contour is considered to be the signal strength
. required to provide satisfactory service in a metropolitan area.
For ‘a low noise enviromment or where an outdoor antemnma is used,
0.5 mV/m may p*uv1de satlefactoxy sclvice to a rural or a low
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.density residential area.. The following Table 2 shows the. requlred
' separations for an LPFM station. to provide service up to the

0.5 mV/m contour. Applicants are encouraged to select channels
. which provide the separations given in Table 2 whenever possible, -

TABLE 2:- Separations (km) required to provide Q.S'mﬁ/m c9Vefége.

Frequgpéj I | Class of Station

4 Relafidnship » o :

- (difference) - | A ‘B .| Cl C LPFM
Co-channel =~ | 119 | 198 | 220 | 222 .| 42
1st adjacent ~ | 58 | 114 | 142 | 167 | 23 - |
(0.2»14Hz) S ) : o .

' 2na adJacent““ ‘35 68" "95 | 113 11,.
0.4 MHz) g - o T
‘3rd adjacent | 33 { 65 | 93 |110 | 10 .

(0.6 Miz). : DTS P SR ST A IR P

A These separations are. baqed on an ERP of 50 watts and an antenna

height of 60 metres for LPFM stations and. maximum perm1851ble
parameters for other statlons.

4.5 - One 5ystemat1c method of detelmlnlng Wthh channels are avallablc
' is outlined in Appendlh A. :

5. SEPARATIONS LESS THAN THE MINIMUM
5.1 . If it is impossible to find a frequency which meets all the minimum

separations, a submission based on separations, none. of which ére

more than 8 km short of the distances in Table 1, nay be con- .. ‘

sidered acceptable. .The required separations between LPIM stations are
. already minimal and proposals to shorten them may be cousildered

B




6.1

6.2

6.4

7.1

A

7.2

'QUALITY OF A REBROADCAST 'SIGNAL

6.3

oy

.only when mutual consent of ‘all stations involved and Departmental

approval is obtained. TFor these submissions a broadcast engineering

-consultant shall conduct a detailed channel search as well ‘as

"~ determine and plot: on a map the theoretlcal interference zZones
-as well as the 1nterference—free coverage of the proposed LPFM
.station. : S

.

An applicant for a rebroadcasting LPFM station must provide assurance
that the programme material- which he proposes to retransmit will be
of acceptable technlcal quallty S

If the programme.materlal 1s:to be pickeéd up "off-air" or by a radio
link, ‘an analysis of the propagation path over which the signal is

to be received and.an estimate of the signal-~to-noise ratio of the

‘received signal whlch will be exceeded 997 .of the time must be

prov1ded

Paragraph 6.2 does not apply during nlght—tlme if the s1gnal re—
ceived "off-air" is transmitted by an AM station. In such cases
an estimate of the quality obtainable under night- tlme condltlons
w1ll be suff1c1ent. - S : . : :

Ifathe programme material is to be provided by some other means,
. an estimate of the.signal-to-noise ratio is required. (For radio

programme links, appllcatlon should be made to the approprlate'

.Reglonal office. )

RIf more than one rebroadcastlng statlon is 1nvolved the s1gnal—
“‘to-noise ratios ‘at the preceeding stations in. the chaln must be
‘taLen into cons1deratlon. C :

COVERAGE'PREDICTIONS'

Estimates must be made of the predicted coverage,'and'submitted'

~ with the application. Based on the F(50,50) fleld'strength curve

(see Fig. 1, Broadcast Procedure 4), Figures 2- and 3 are to be
used to e°t1mate service areas as follows‘ o : . )

The dlstances to the 3 and the 0.5 mV/m contour should be
deLermlned from Flpures 2 and 3. » ’

Where the ground lcvel}elevation at the antenna site is‘within‘ o
approximately 20 metres of the ground level elevation of the area

-served and the antemna is omni-directional, only one determination-

netd be made for each contour.




7.3

7.4

7.5

7.6

8.2

8.3

mined in each of the four oY more dlrectlons.

~clearly 1y marked and the 3 and 0.5 mV/m contours labelled. ' The. map

-Effect Height Above Average Terrain as shown in Appendix II of
 Broadcast. Procedure 4 is s1mp11f1ed in. thls sectlon for LPFM

When the ground level elevation at the antenna site differs. from
the elevation of thé area served by more than the amount specified
in 7.2, the distances to each contour should be determined 'in at.
least four directions including one in the direction of the
principal: comnunlty to be served, using the difference between .
the elevation of the antenna and the average gound 1evel elevatlon'
in the pertinent direction as "transmitting antenna height" for
Figures 2 and 3. The elevations may be chosen by picking repre~
qentatlve poxnts from a contour map. - - S _ )

When a dlrectlonal (1n the horlzontaL plane) antenna is. proposed ‘
the distances to each ‘contour should be determined in at least four
directions, including one in the direction of the. pr1nc1pa1 commu~
nity to-be served, using the effective radiated. power (ERP) in the
pertinent direction in each case. When paragraph 7.3 above is also
applicable both ERP  and trdnsmlttlng antenna helght must be deter—

Suitable'point—to—point type field strength calculatione may be ,
used to replace or supplement the above sections 7.1 and 7.3 if the
irregularity of the'terrain juStifies thé.use of such techniques.,
The coverage predlctlons should be. plesented in written or’ ‘tabular
form and on a suitably detailed map with the transmitting site

referred to in 8.3 would be suitable, supplemented by a map -of
the adjacent. area if necessary. The method of calculating the .

coverage areau .

APPLICATION PROCEDURE AND SUBSEOUENT ACTION

* (Vancouver, Wlnnlpeg, Toronto, Montreal or Moncton) or Departmental

‘ Application for a Technlcal Construction and Operatlng CerL1£1Cdto

, avaleble, are obtainable- from a Government of Canada Booustore. o

All necessary forms may be obtained from any rngOnal office

headquartels in Ottawa.-

(TCOC) for -an LPFM station should be made on Form 99-20, copy .

attached. The Canadian Radio- television and Te]ecommunlcattons
Commission (CRIC) has an appllcatlon form for a broadcaqtlng licence.
The two appllcatlons should be filed 51mu1taneously.

Form 16—651 nust he filed to obtaln clLarance for the erection of
an antenna. This' form should be filed before, or at” the latest at
the same time as, the. application as it must be successfully co--
ordinated with Transport Canada befora the application can be |
considered technically acceptable. -This form should be accompanied
by a wap, scale 1:50,000 showing the antenna site. Such maps, if

h
i
' ‘
|
i
. ‘
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Maps of thlS scale are not available for all areas. In such cases
a map of smaller scale,_up ‘to 1:250,000 could be used " The map
should be of good quality, so that clear coples could be made from
Cit.

S

8.4 ‘ The techn1ca1 portlon of the appllcatlon w111 not be examlned until

‘all the necessary forms have been. received. A submission cannot be
-considered technically acceptable unt11 form 16-651 has also been
approved by Transport Canada. SR : .

8.5 Retentioﬂ’of;afBroadcast Engineering Consultant -

8.5.1 Form 16--653 must be filed if a broadcast engineering consultant
is to be retained. A list of consultants who subscribe to the
Department's broadcast information service is available from all
Departmental offices. ' N ‘

8.5.2 It should be noted that when.a technical submission has been found
to be incomplete, in that important information has been omitted
and/or inaccurate technical data has been found,‘lengthyAdelays~'
in processing the application have resulted. Such omissions and

. inaccuracies are.often due to an unfamiliarity with the Department's -

_Rules and Procedures. Broadcast engineering consultants maintain
" .a library of all pertinent information in reference to design and
" allocation studies, and subscribe to the Department's service which:
provides them with the current allocation material, as well.as the
Rules and Procedures. ‘Therefore, because of the af01e*ment10ned
difficulties, it is often in the best interest of an appllcant to
. obtain the services of a broadcast englneering consultant to advise
.in the matter of preparlng appllcations f01 establishlng LPFM
”“Tstations.. e < SRR o T

8.5.3 It'is, of course, the responsibility of the individual or firm, in
" so. far as. the practice of engineering is concerned, to comply with
_ the appropriate.legislation in the Province concerned. ;

8.6 Estimates must be made of the predlcted coverage, and submitted

with the application. Section 7 descrlbes the method for predlctlhg
coverage. ‘ ,
8.7 ° - Departmental officers are available if required to proﬁide assis-

tance.  During examination of applications, if there is any missing,
incomplete, or incorrect information, .the applicant will be noti-
fied. If the necessary information is not supplied after a
reasonable period of time, the application nay be returned.

8.8 If a submission is found to be technically unnccoptdble, it will

be Held in abeyance for a reas onable period of time awalting possible

revisions before being returncd




8.9

8.9:1

8.9.2

8.10

8.11

8.11.1.

-86.,11.2

_If the appllcatlon for a broadcastlno llcence is approved by the'o

" the appllcant is given permisslon to commence construction of the

"pernlsslon to construct may be w1thdrawn

‘to the appllcant

'Commencement'of'Operatlon C

" If the person‘certifying that the station is ready toncommenee

“ﬁ‘sthe CRIC. grants permlsslon to commence:. scheduled programmlng.A;

will arrange with the Regional Office to have the 1nstallatlon

(*\' . -8 =
e

The CRTC is kept 1nformed of the Department s decisions regardlng
technical acceptability. Conslderlnrr also 1its own appllcatlon .
requirements, the CRIC decides whether to, proCCEd Wlth the app]lcatlon
for a broadcastlng licence. -

CRTC, and the Department has found the applicatlon for a Technical .
Construction and Operating Certificate to be technically acceptable,

station. A time limit of one year, which may be extended for- good
reason, 1s allowed. for the construction. Periodic: progress rcports
are prepared by Departmental district offices. - If the applicant
is unduly slow in proceeding with the constructlon of the statlon,

If the applicatlon is denied by the CRTC the submlsslon is returned

When the;construction is complete, the person responsible shall -
certify to the Department that the station is ready to commence
operation in accordance with: the technical submlsslon and request
permission to commence operatlon.: Permission to commence broad-
casting must also be sought from the CRTC. -

operation is a broadcast engineering consultant, the Department
will grant permission to commence operation at the same time as

If the person cert:fylng that the s tatlon is ready to commence -
operation is not a broadcast engineering consultant, the licensee

inspected at a time consistent with inspection schedules for the
area. Follow1ng a satlsfactory report, the Department will grant
permission to commence operatlon, prov1d1ng CRTC approval for
scheduled operation is obtained..

Issued under the Authority of
the Minister of Communications

Gllles Courtemanche

“"Director
Broadcasting Regulation Branch
Telecommunication Regulatory Service




& . APPENDIX A

'SYSTEMATIC METHOD FOR DETERMINING

. “LPFM 'CHANNEL AVAILABILITY .

The following»ntesents~a.systematic'ﬂeﬁhbd for making‘aichannel seafch}

(a) List the numbers 201 to 300. Channels 201 to 220 should not be -
considered if there is reception of TV channel 6 in the proposed '
coverage area, or if there is a channel 6 allotment within 95 km
of the LPFM transmitting site. If there is a limitation on the.
parameters of a chamnel 6 allotment, this distance may be s somewhat
reduced. Departmental advice can be sought in this regard.

(b) On a suitable map, draw a c1rcle centred at the propcsed antenha
site with a radius of 158 km (3.0 mV/m) if Table l is used, or
222 km if Table 2 is used

() Using the Canadlan ™ Allotment Plan for Commerclal Channel°4>

starting at channel 221 and, if appllcable, the Canadian ™ Allot-

- ment Plan for Non-commercial Educational Channels starting at
channel 201 and working up, check.for centres located within the
circle in- (b) Measure on the map the distance to these centres
and, using either Table 1 or Table 2, elimineste those channels
which allotments to that centre would preclude; e.g. a centre

- 90 km distant has an alldtment listed as 250B. From Table 1 under
Class B, the required separation for co-channel operatlon is 103 km,
but for first adjacent channels it is only 77 km. Thus channel 250

" is eliminated from the list in (a). ‘If 0.5 mV/m coverage is wanted,

- is 114 km. Thus channels 249, 250 and 251 cannot be used in th1s :_'
example.

:(d) 1f there are avallable channels after ellmlnatlng those affected

by Canadian allotments, check whether the circle in (b) encloses

- any U.S. territory.. Using the list "U.S. FM Allocations Within

. 190 Miles of the Canada-U.S. Border, Sorted by Channels," check
again using either Table 1 or Table 2 as desired.. Note that, -
depending on distance from the border, it may be necessary to
check more than co- channel If there are still available. channels,

_ select one and enter it under Scctlon 5 of Appendlx B as palt of:
Lhc required technlcal data.

(e) . If no channclo.are available using Table 2, 1epeat flom Step (b)
using Table 1. : o

-

wfrom Table 2, the required separation for first adjacent channels Sl



A(£)

()

s A2
@, ' e

If no channels are available, and Table 1 was used, check
whether any channel was eliminated by being less’ than 8 km
short of any required. separations, excluding those to other
LPFM stations. .A proposal based on such a channel might be
considered acceptable under these circumstances. :

If there are still no channels available, the services of a
broadcast engineering consultant may be retained to do.’a channel

study; or, alternatively, advice may be soaght from Departmental:’

officers on the selection of a frequency
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Use of Figure'z

"1. Draw a vertxcal 11ne 001respond1na to Lhe L1ansm1tt1ng antenna;
he:ght in mbtre u31ng the scales at the top and bottom of the
figure. ' _ ' _ '

2, Draw a hofizonta1 1iue corresponding to the effective radiated
powver in watts using a scalc at the'side of the figure.

3." The JOCHLLOH of ‘the point of xntersection of these lines relative
to the curves 1ab011Ld in kllomotres glveq Lhe distance to the
contour.  Interpolate betvecn curves if necessary in a vertical
direction. » o .
Example: Height 40 m, Powver 10 watts. These 1ineé intcrqect a'A
little less than half-way between the _'dnu 6 km. curvn thus tho

: diqtance to the 0.5 wmV/m contour. Ls approximate]y 5 4 km.

§
e e e o o e
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Usec af Figure 3

Draw a vertical lineicorfespbnding to the transmitting'éntennaA
height in metres using thé‘scales at the top and bgtﬁom of ‘the
figure. o ‘ _ N > ” S
Drav a horizontal line corresponding to the effective radiated
power in watts using a scale at the.side‘of the figure. |
The locaticen of the point of intersection of these‘lines‘relative
to the curves labelled in kilometres giVes'the'distance to the ‘
contodr. Interpolate hetﬁgen curves if necessary in a vértical7

direction..
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- APPENDIX B

o
FOR
A

. APPLICATION FOR'A'TECHNICAi‘CONSTRUCTION'AND OPERATING CERTIFICATE
<FOR’A'LOWfPCWER‘FM'(FREQUENCY'MODULATION);BROADCASTING'STATION

' Frequency

i Channel""l"'-- ..... e PR

- THIS "SECTTION FOR DEPARTMENT OF'COMMUNICATIONS.USE ONLY (Do not fill in)

Town

ERP  +  ccreecteerees
Approximate EHAAT ~°~° ~ e

Co-ordinates

Additional Information (e.g. stereo)

INSTRUCTIONS

(a) This form is to be used in applying for a Technical Constluctinn‘and
~Operating Certificate for a low powe1 ™ (frequency modulatlon)
DroadcabLLno station. ~

(b) Only one copy of ‘this application is required. As an administrative
' convenience, it is to be filed with the Secretary, Canadian Radio-

_ television and Telecommunications Comm1381on, .Ottawa, Ontario. j~‘
_Advice concc1n1ng additional information to be submitted is contained

"~ Power FM Broadcasting’ Statlons" available from all Department of
Communlcations offlces. ., : :

(c) Ensure'that all necessaly information is furnished and all applicable
sections are fully answered. A technically unacceptable or incomplete
application may be rhtUIDGd to the applicant for amendment or com-
pletlon. : .

(a) The appllcant must ensure that prov1nc1al regulations concernlng
engineering work are satisfied. '

1. a) NAME OF APPLICANT - INDIVIDUAL

ORGANIZATION
b) ADDRESS

c) CALL SIGN,.IF ANY

".ucin Broadcast Procedure 14, "Requirements for the Establishment of Low fﬁiﬂ"



PO =

STATION LOCATION .

a) Town(sj'to be served

b) Approximate ground elevatlon oF town centre above mean’ sea level

meLres.

STUDIO LOCATION'(Addfess) N

PROPOSED - HOURS OF OPERATION

'TECHNICAL DATA - -

5.

FREQUENCY

' a) L U ' IVHTIZ or b) Channel ..... A

SITE (Transmitting Antenna Locatlon)

~a) Geographicai Co~-ordinates (Degreés,'minutes, seconds)

o 1

" North Latitudé ° - 1 " West Longitude

'b)‘ Ground elevatlon above ‘mean sea level (from a topographlc map

or survey) . : m, .

"[fTRANQMITTER - The transmltter must be type—approved under Radlo"%

Standards Spec1f1catlon 153, or in the case of hetero-
dyne translators, technically acceptable under Radio
Standards Procedure 103, if a Radio Standards ‘
Specification has not been issued. The Department

- can supply information concerning approved equipment.

a) Rated power "' " - watts.

b) Power to be used ¢ - yatts.

- TRANSMITTING ANTENNA

a) Make and model
[Tl omnidirectional - ~ [ Directional
b) ?6la;ization

) Horizontal - . I Verticgl_ ' i_;r’ | Ci&cﬁlar:




) Galn (Power ratlo)

.\_d)

a)
b)

c)
@
e)
'f)-

8)

B-3

See. the follow1ng notes for a551stance 1n completlng thls 1tem

(1) 1In the case of a dlrectlonal antenna, glve the max1mum
- power gain.

(2) In the case. of a dlrectlonal antenna, the radlatlon pattern

must be drawn on the attached Chart 1 or submitted on a Lo
separate sheet. ' ‘

'(3) If ‘the galn is glven by the manufacturer in dB, thc following

scale may be used to convert to power ratio.

~2 >-l ] 1 2. ‘ 3 4 5
: i |
i) ]T]T‘T!T( e O O I T e o T i e T O e e o i
A RARIR I H R AR nnu1um1ﬁmmmmmuuﬁnmmmummﬁlnunumdmmm
. 15 - 2 2.5 3 4 - 5 6 7 8. 9 1o

5 8§ 1 8 9 L0

“(4) The 2 antenna. power galn must be stated relative to a half-wave

dipole.

(5) 1If antennas with different galns are used f01 horizontal and
o vertical polarlzatlon make - a ‘double entry under 8. a), 8. c)
and 10 following the entry for horizontal polarlzatlon with
H and that for vertlcal polallvatlon w1th V.
Helght above ground of antenna centre """""
Use the hlgher value 1f tWo antennas are proposed o

TRANSMISSION LINE (from transmltter to antenna)

Make and_type number

Type (e.g.ifoam core heliax) "

Diameter " ccC
Loss per unit length =~ dB/
Length = " (same units as in d))

Total 1oss (d) X é)) ;;;;;;;;;_; am

The following scale may be used to couverL the value in £f) from

dB to transmission line efficiency rqtlo.

5 4 -5 D | B -0 . Loss dB

3 B - - 5 X3 g 8 9 1.0 ratio

4



" 10.

11..

12.

- B4

EFFECTIVE RADIATED'POWER (ERP)

This value must. not exceed 50 watts.
"Transmitter Power (7.d)) X Antenna Power Galn (8 c)) X Transm1ss1on
Line Eff1c1ency (9 g)) . ',,_ L co ettt yatts,

'Note:' If antennas with dlfferent gains are used for horlzontal and
-vertlcal polarlzatlon see Note (5) under 8. c).

MONITORS

Descrlbe brlefly ‘the meadns used to monitor frcquency, modulatlon,

power and off-air. audio signal quality. Facilities should be avallable'

to monitor stereophonic or other s1gnals if transmitted.

Monitoring requirements are prescribed in detail in Broadcast Pro--
cedure 8. If it is proposed to operate with the transmitter uvnattended
submission must be made in accordance w1th Broadcast Procedure 8.

STEREOPHONIC BROADCASTING

An appllcant for a low power ™ broadcastlng statlon q_z_aloo apply to
broadcast in the stereophonic mode. If so, the following: 1nformatlon ‘

- “’about the equipment proposed for thlS use must be supplled

b) Programme'source(s); Check as many as are applrcable.

O Recorded materlal tapes or drsks.-
! Live microphone- )icL—u . /
, P ¥ p

[C1 other, e.g. rebroadcast of another steleophonlc °l"nal
Speley ........................

Note: This section is a 1ep1acemcnt for the technlca] submission .
-~ normally required under Broadcast Procedure 6. However, the
“applicant is still required to meet the technical siandardq’

of Broadcast Procedure 6. ’
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B-5 . °

REBROADCASTING STATION

This section must be filled in only by'applloants who. intend to re-
transmit the programming of another broadcastlng station during all
or part of the hOLrS of ‘operation. '

‘a)A Source of mQtellal (call 31gn and 1oeatlon of station)

b) . Meane of reception of signal

0ff—air : © Land Line Non~broadcast radio link

Otl‘ler’ sPeley .............. . .»\ DY -. ----- e e e AR . « e

c) For off-air receptlon of an FM statlon .

(i) Estimate of the s1gna1 strength expected during at 1east
997 of the time. = S microvolts per metre

(i) A path profile must be attached.

d) Tor off-air reception of an AM stat:on (535— 605 kHz band).
(d) Fleld strength at proposed 1ecepL10n p01nt according to
Proof of Performance, extrapolaLed if necessary.
' Day‘”;"A mV/m o Night_ """ mV/m
T;(ii): Measuled fleld strength at, proposed receptlon p01nt :p}
R Dafij'i' mV/m - nght B mV/m . - A

'(iii) 'nght limit (unless a Class IV statlon) """" mV/m

(iv) Estimated quallty obtalnable at 1npuL to transmltter dullng
- n1gbt~t1me.'

e) - For rebroadcasting stations using all programme sourcesvexcept
those received "off-air" from an AM station during night-time.
Estimated signal-to-noise ratio (997 reliability) at input to
transmitter . "~ . dB, including noise from precedlng re-

- broadcasting stations, network links, etc,

£f) 1Is the receiviug antenna 1ocated on the same tower as the

transmitting antenna’

(i) Yes. Height_df receiving antenﬁa above ground-level’ m
{1i) No. (a) At what distance from tlansmitting tower : m
) ' (b) Neight above ground level of antenna : - m

(c) Ground level elevation above mean sea level m

(d) Means of feed to trans mittlng uystm, e.g. 1and line,

coaxial cable




14, BLOCK DIAGRAM oF SYSTPM :

Enter information rcgarding equipment proposed in spaces provided.. 

Place an X through a box if that piece of equipment is not Proposedp

Connect boxeg by. lines as appropriate.
o Recéiving Anterina’
_hﬂake_ 
Model
"Gaiﬂ;

Transmission Line -

T

Make *

v}mﬂvl*

Other

_*Applicants who are not able to supply this

Make
" Type
Diameter )
- Length
. . Microphonc lTapel lTurnLab‘el Oif-air Raceiver -1 Other
Programme B
Sources Make . . . (Specify)
° vﬁodel
Stereo Gen~
Ai I Console l, Hakc %
. ! ' . Model¥

Yonitors T B
Freg.‘l 1. f'~‘Aif"‘7 ‘ Tranqmltter -| Translator

Make * L] vake ® | Make % o

Model# i Model® - o] Modedk i
] — _ Sy
f5dulation ._Type Approval No.  Tech: AC??Pt?bilffY,NQﬂ‘m
Make #

Model®

) Transwission Line

Pover S

Make #% Hake

Model# T Tyee

— ~ Diawmeter

Aural fength, .

~Transmitting
Antenna - :

L ’ Make
- _ Model

qun.

1uformatlon at the time of

application rpust provide this fnformation to the Department and receive

- the Department's approval prior to commencoment of constructlon of the station,




15. COVERAGE DATA

a). Provide an estlmate of the coverage ‘area in accordance With

B Section 7 of Broadcast.Procedure 14 using the follow1ng table
or by. stating the areas or communities within the predlcted
3 millivolt per metre (mV/m) or 0.5 mV/m contours. ,

. 'Aziﬁuth T _ERP DiStence (km)  to Contour
| Degrees from True North | . Watts | . . . 3 mv/m -..0.5 mV/m

*

*Leave azimuth column blank if only one determination of each

contour is required.

b) Attach a map showing the predicted 3 .and 0.5 ﬁV/m contours. 

. 8



16.

3-8

DECLARATION

(the sa1d appllcant)

(on behalf of the said appllcant) do solemnly declare that

(a)

)

 this - day of ..

the statements made in this appllcatlon are; to the best of
my knowledge and- belief,. true in all aspects,

that the prov151ons of . the Radlo Act and the Regulatlons made _
thereunder have been examined and’ the applicant has a full know-
ledge of the responsibilities placed upon him by the said Act
and Regulations, in particular the respon51b111Ly to agree to

. change the frequency of his LPFM station or to cease. 0peratlon .
" or take other suitable remedial action at the Department s

order should interference be caused to the reception of a
standard FM station. AND I make this solemn declaration be-
lieving it to be true and knowing that it is of the same force

. and effect as if.made under oath and by virtue of the Canada"
Evidence Act. (If on behalf of an incorporated company, this

declaration must be signed by an offlcer authorlzed on that
behalf ). .

DECLARED before me at’

in the County of

I R R I A I R I B R e I I I IS I B )

A Notary Public, Justice of the Peace,‘

- Commissioner for taking Affidavits, etc. .

® 6 08 05 06.0¢0 000 a0 LR R R A R A A I N I A S )

@Sigﬁature,of Aﬁpiicant‘

Title:.

Date:
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