COMMUNICATIONS CANADA - CENTRAL REGION

SPECTRUM USAGE AND REQUIREMENTS
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Introduction

This report explores the communications requirements fcr Central Region
within the spectrum area of 406 Mz - 960 Miz. The recommendations

are in support of these requirements,

Although the recommendations apply specificaliy_to Central kegion,»many

. of the same considerations are applicable in other_geographical axéas

of Canada. Where they are not applicable, we reqﬁest a flexible national
approach which will allow the necessary variations to belappiiéd_in. , |
Central Region. We belive the subject freQuency bﬁnd, dﬁe to"pertinegt‘
propagation characteriétics, can be molded-to compensate for Regioné;

differences. -
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Conclusions - .

1. Demand for land moblle sexvices. 1n Centra] Reglon will contlnue
to expand at ratys over 20% rompoundpd annually (sce Appcndlx I.A.,
tables l.b, 2.b, 3.b, and 4.b). Present methods of satisfying this
demand will soon be inadequate (see section I}A.d.); We have réachgd 3

a turning-point, whereby a new direction is required.

Generxally, the new direction is necessarily towards large integrated

systens (see'paqe'zz, "New Approaches"). Specifically;recommended axre

Genexral Land Mﬁbile Radiovsystemq (Public Mobile Telephoné Systems) ,

- Restricted Conmon Carrler systems, and paging systems. .These systemo,

when employing state-of-the~art tcchnlques, are mOLa effl01ent users of

l land mobile spectrum than most e%lstlng prlvate systems.

.While considering the types of‘systéms referred to in the above paragraph,;

it should be realized that effective usage of individual frequencies

increases with the total number of frequencies and usexs assigned to tho

 particular system (see page 22, "New Approaches"). _Considering also the

practical limitaticns of modern radic equipment. (i.e. at least 5 MHz

..spacing required between transmit and receive frequencies and preferably

conzecutively arranged transmit frequencies and consecutively arranged

receive frequencies), block assignment of frequencies is mandatory.

Block assignments in. ex1st1nc land moblle bands would" r;qulre the
displacement of ex1st1ng users. This 1s-a-d1fflcult, if not 1mpossmb‘e,
process. ‘'Virgin' spectrum is reQdired for the necessary block

flequencv ‘assignments for integrated land mobile systems.-

The advantaqés of assigning 'virgih‘ spectrum for the large inteérated

‘systems are apparent from the following predicted occurrence ofvcvénts;

a) Block assignments_are allécated for the pertinent integrated

systems.




b)

c)

e)

£)

NOTE :

expanding their facilities, will opt for the laige integrated -

AR S A L ANAL L Rt e LA LV L S e e

Initial users of the integrated systems will pay relatively
higher costs (than would occur using aveilable opt10nal systems)
for the advantq_eo of practically nil waiting time, secure

expansion possibilities and potentially areatexr fle_xibility°

Presently existing land mobile spectyum will increase’ in

congéestion, and new users, along with existing users who are
systenms.

With many users, the cost per user of the Jnteglated systems
will drop, cventually becoming lower than prlvatt system costs

in nany .arxreas.

All new users, and all existing land mobile users whose.equipment

has been depreciated, will utilize the large integrated systems.

Existing land mwobile bands will becowe vacant, and avallable forx

reassignment to large ihtegrated systems.

The above (m) to \e) will occur to varylng extent in various
sizes of urban centers° The pleqently existing land mobile
bands will exist as an alternative in rural areas for economically

feasible private radio systems.

Existing 1andtmobi1e bands must be retained at this time to

provide.an alternative to the large integrated systems, thereby, en-

couraging the lowest possible usage prices in the integrated systems.
g ¥ _ . - .

Further, there will be no direct cost hardsﬁibs.intfoduced upon the

land mobile use;;

Given the inevitable trend: towards largye Jntegrated qystems,'conpl catlonu'

“arise when attemptlng to foresee the comp051tlon and 1nterrelat10ns of

these systews and their users. A basic ideoclogy must be., re olved namely: .

Should there be cone monopolistic integrated system,.pxobablyAregulated,
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to wnich all users must eventually go; or should a number of integrated

systems be encouraged to develop?

‘Central Region belicves competition, in the form of two or preferably

more integrated systems, is desirable‘versus a regulated monbpdly. This
belief is based upon the certainty that the requlated monopoly,,in this~
instance, Qeuld be the common carriexr, a body whose structure is not
condu01ve to continual implementation of deve]oplnq technigues (new
services, spectrum efflclency techniques, etc.). Addltlonally, competln

tion is the optimum method of lowering user fees in this area.

The common carrier must make interconnection to the telephone network

available to all integrated land mobile systems, and at’a’reaéonable‘cost,v

This will ensure fair competition between the common carrier integrated

systems and the privately financed integrated systems. :

The amount. of spectrum which 'should be set aside for the block allocations

to integrated systems is difficult to determine. The alloqatioh retomn

mendations for 406 - 450 Mz (see page 10, Figure i) make available three

blocks of spectrum for large 1ntegrated land moblle systems, each block
composed of 3 Miz for transmit and 3 Mz for receive fiecueneles. There
is also one block of 1 MHz set as;de for paging services. Of the three
3 MHZ blocks, one is allocated to common carriers (public mobile
telcphone system), one is allocated to restrlcted common carriers, and
one is reserved for future allocation. These allocations will accommodate
requirements in Central Region until at least 1990,_at‘which time the
situation will be reevalvated, If required,iadditionalvblocks in 806 -
890 Miz may then be assigned to land mobile. (There may also_at that
time be available>spectrum for block allocations within the_pfeSently
existing land mobile bands) . ' . '

Clwfs
To relterate, large 1nteg1ated land mobile .systenis (P.M.T. S., R. C .C. ) and
paglng systems, which are eff1c1ent users of the frequtncy spectrum, must

be tncouraqod




2. Broadcasting services are essential to the people of Central Regidn.

The type and varity of services, along with the economiC-base‘aVailable

e

-

to support these services, are major considerations in this area.-

Central Region, until at least the year 1990,.doés not require UHF'chanhels

70 - 83 (see section I.B.). It is, therefore, appropriate to reserve this
portion of the spectrum (806 -~ 890 MHz), with a review in 1990 of needs '

and foreseeable possibilities.

3. studio transmltter links (STL' s) are currently operating in varlour-
land mobile and fixed bands. They are adversely affnctlng the optlmum

assignment of land mobile and fixed frequencies. _ ,-7>.» S R

- -i

These one-way services are best combined with other one-way 'fixed!
services, The ideal area for all STL's is w1th1n the UHF television

bend. The recommended spectrum is 794 ~ 800 Mz (UHF channel 67 and 68),

£
ké?

re .
o l,y-
Gh 5

which may be employed dependent upon the local allocated UHF channel.

: ?

This spectrum is chosen as Jf is outside the shared (land moblle/telev151on)
channels proposed by the United States (Channels 14 ~ 20) and‘out51de the
‘reserved spectrum proposed by Central Region (806 - 890 Miz). It is also
outside the;spectrum in which satellite broadcasting is pernitted :

(620 — 790 MHZ).

4. Peintmto~point'services in the 890 —_960'ﬂﬂz band are»subject to;

unique requirements in’Central Region, particularly in Alberta (see.

section I.C.). There are a large number of .systems in urban areas. ’

3

This requirement will continue.

r

]

Accordingly, Central’ chlon recommends that there’ be no change 1n

allocations for this spectrum.,

-
o

Further, thlS band could be bbttel UL]ll red by the lalge varlcty of -

..

- 5o




users if only digitai systems were allowed by 1996. This WOuld énabie"
" implementation of a two frequency plan for the band. Sdbsequeﬁtly,
there would be sufficient spectrum available to encourage all boint—£0u
poiht systeﬁs {of greater than six Qoicé chaﬁnel capacitY) to migrate
to this band. (This would aid in clearing the land mobile bands for

previously described future block land mobile allocations).

‘Grandfathering' of existing analogue fixed systems should begin as

soon as possible,
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406.,0 ~ 410,0 MHz

406.0 - 406.1
Primary

406.1 - 407.0
Primaxry

407.0 - 410.0

Primaxy.

410.0 -~ 420.0 Mz

410.06 -~ 413.0
‘ . Primary
413.0 ~ 414.0

- Primary

414.0 - 415.0
Primary

Allocation Recommendations*Refer also to Figure 1

iz

Service - Mobile - Satellite

iz

Service

Miiz -
Service

Hiz
Service

Miz
Service

Mz
Service

" -Secondary Service

A

415.0 -.418.0

Prinaxry:

418.0 - 419.0
Primary

419.0 - 420.0
Primary

Mz
Service

iz
Service

Mz
Seyvice

Secondary Service

420.0 - 450.0 Mz

420.0 - 423.0
Primary

Miz

Service -~

) *
Mobile

423.0 - 426.0 Mz

Primary Service -

426.0 - 429.0 Mz

Primary Service -

Radio Astronomy

*(1)

-~ Common Carrier - P,M.T.S, (rx 1)
(Public Mobile Telephone)

Mobile

Tk
Mobile (1)

- Restricted Common Carrier (TX 1)

Mobile (Municipal/Safety Services)

Fixed (Except Studio Transmitter'Links)‘“v
- Mobile RN

(1 Reservéd (1% 1)

lobile (Municipai/Safety Services)

Fixed (Except Studio Tramsmitter Links)
- Mobile : o

(1)

N ‘
Mobile -~ Common Carrier - P.M.T.S. (RX 1)
. (Public Mobile Telephone)
Cok(L) .' L e
Mobi. le ~ Restricted Common Carrler‘(RX 1)
. *(1) o o
Mobile 77 - Réserved (RX 1)




429,0 - 430.0. iz
Primary Scrvice - Paging

*(2)

430.0 Miz -~ 450.0 Miz
Primary Service - Radiolocation
Secondary Service - Amateur

450.0 - 470.0 MMz

Primary Service - Mobile %(3) , .
Secondary Serxvice -~ Fixed 1 (Except Studio Transmitter Links)

470.0 ~ 608.0 iz

No chaﬁge.

608.0 - 614.0 Mz

No change.

014,0 - 8B06.0 Miz

Primary Service - HNo changé.-

788.0 - 800.C Mz ’ ~ : *(4)
Secondary Service - Studlo Transmltter Llnks

806.0 - 890.0 Miz

*(5)

Primary Service - None - Reserve untill 1990

890.0 - 960.0 MHz

o *{6
No change. {6)

X(1l): - Systomq approved for use in this spectrum must employ the follow1ng
apectrum conservation techniques:

a) Automatic frequency scanning;
‘b) sub-audio operated qquelch,
c) digital t1ansm1;sxon,

NOTE: i) The 'reqﬁrvod' land mobile spectrxum should be allocaLed Lo R C C.

or common carrier as may be appropornate at a- later date.f




*(2)

*(3)

*(4)

1a

ii) Interconnection to the telephone network must be supplied
at a reasonable cost by the common carrier upon reguest,
iii) Equipment parameters should be specified to incorporate
state-of-the—-art techniques. Spectrum conservation technlques
~ should bhe enplofed (see page 21, "Technological Advances").

Systems approved for use in this spectrum must employ the
following conservation techniques: o ‘

a) one-way only; .

b) tone only; ........see Attachment B

c) digital transmission; ...see Attachment B
d) dutomatic frequency scanning. o '

Only fixed services with 6 voice channels or ieSS’and a
maximum 56 KHz bandwidth allowed. All other point-to-point
must use 890 - 960 MHz band. ‘

Either 788.0  794.0 MHz (UHF Channel 67) or 794.0 - 800,0. Miz
(UHF, Channel 68) will be used in an area, dependent upon the local
allocatud UHF channel. : :

At 1990, this spectrum will be allocated accordlng to condltxons
ex1stlng or forbgeeable at that time.

By 1990, all systems should be dlgltdl transmlelon w1th a Lwo
frequency a551gnment plan. ‘ -

N
t S
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2.

Othexr Pertinent Recommendations

The military should be formally requested to review their requirements
in the 216 - 375 Miz band. '
The fee structure for radio licences should be reevaluated withvthe

establishment of:

a) a selective increase in fees to promote, where practical,

use of services alternate to radio systems;

'b) a fee structure related to amount of spectrum used, (This
- could be béséd upon a nominal quantity, possibly the speétrum,'

used by one—way tone-only digital'paging).
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Analysis Approach - Explanation

The spectrum of 406-860 MHz is subdivided into three sub-specitrums.

These sub-spectrums are:

A. - 406-470 Mz and €08-614 MHz.
B. 470-890 MHz (excluding 608-614 1Miz).
C. 890-960 Miz. “ '

Analysis of the three sub~spectrums proceeds in four generalvstaées.

These four stages are:

Past‘usage‘trends and subseqﬁent future ﬁrends.
Technical developments, new serviées,_and cost 
considerations. ‘ '
Social and economic considerations.

Other considerations.

the analysis in point form is:

PAGE

R =
8 T T 15
I.C ..f.,...............;;.....Q.;.. 16
II.A ...;................;..1;.5.,,.. 'i8l
IR 5 0 - TR ‘1 24

ITeC  tenarasescenonosoaunavocaninennn "_25'l
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STAGE I

Past Usage and Subsequent Future Usage Trends

and criteria: a)-

I.A. 406-470 Miz and 608-614 Miz

This sub-spectrum is further subdivided into smaller'frequéncy
bands as indicated in succeeding paragraphs. Each of these bands

is analyzed on a "worst case" basis under the following assumptions

assuming past and present trends will continue;

b) assuming no increase in efficiency of spectrum
utilization due to technological developments’
or new approaches; .

cj accountlng fox demand preqbures from ot hef éreas
of the spectrum; o » -

d) assuming no increase 1n ex1sL1ng frequency

‘ sharlng levels (see Apoendlx I.A. 5)
" 592&1 NcqlecLed 1s bonalderatlon of rew cerv1es

.whlch may increase demands.

Additionally, this sub~spectrum is studled only in tneA"hlgher denSLty"'

geographlcal areas of Central Region. Thls conflnes the study in some

bands to within approximately seventy m;les of uhd centers of Wlnnlpeg,

Edmonton, Calgary,‘and Regina.

There are no assignments in this band 1n Ccntral Reglon. A no trends

' I.A.l. 406-410 Miz

exist, this band will not be studied further untll tage IV uf thls

: -report.
L .

I.A.2. 410-420 Miz

This band is currently being reserved in Central Régigﬁ for municipal

=13 -
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‘safety services and other as yet undetermined services. The small

number of assignments ex1st1ng are not 1nd1cat1vo of any trends. This

band will not bhe studlmd further until Stage IV of thls repomt

I.A.3. 420-450 Milz

With the. exception of 430 MHz and 450 Miz 1s51gnments at Churchlll,

Manltoba, this band is used in Central Region for amateurq only.. Usage

trends here are dxfflcult if not impossible to determlne. Thls.band‘is,_

;helefore, not studled furthexr. It will be’ treatedAarbltrarily in the.

reconmendations of this report.

ﬁgzgl High power radars are employed by the United States in this band.

I.A.4. 450-470 M3

This band is studied in areas

within seventy miles of the"renters oF

Winnipeg, Edmonton, calgary, and Regina. ' Potential. demano pressures

on thls band may orlglnate in the bands of 30-50 MHz; 138“144.MHZ,

144 150.8 Miz; and 150.8- 174 Miz. Given the "worst case" criteria

refefred to earlJeL, each of the "demand pressure" bands may increase’

demand upon the 430—470 MHz band in the mannex 1nd1cated in Appendly

I.A. Each area studled would exhaust (consume) avanlable frequenoles

in the 450 470 MHz band as follows

Area
winnipeg
Edmonfon
Calgary\
Regina

Year of”bonsumption"
1983
11980
1980
%1990

It should be remembered that there exist a certain number of wideband

point-to-point systems (including studio transmitter links) in various

- 14—



‘of. these bands. These systeﬁs further reduce theAtotal numbex of

frequencies available in any area, to an extent which will be deter-

~mined in a later investigation.

NOTE: i) In Appendix I.A., the 1966-1975 assighed frequencies
are obtalned from a report entitled "Rate of Channel
‘consumption'", issued by V. Sahay of DTS~S, Ottawa on
May 20,- 1976. The subject report is based upon the a

" domestic frequency list (DFL) data base, but also ‘@ne:'
accounts for frequencies unaSSLgnable due to FCC and IRAQ

a551gnments.

">ii)«The ‘sharing levels' in Appendix I.A.5. are defived from
- the Central Region VHF/UHF data base, whlch is current and

accurate.

I.A.5. 608-614 lMiz

]'There are no assignments in this band in Central Region. As no

trends exist, this band will not be studied furthei. It wm]l be

treated arbitrarily 1n the’ recommendations, of this. report

470-890 MHz (excluding‘608—614 MH z)

This sub—spectrum 1s currently allocated in' Central Reglon BXCanlValy

to UHF telev151on broadcast:ng. T

Current ‘and previous assignment pefcenfages and similar historical’
data do not relate simply to future needs or developments 1n thlS

axea. A more subjectlve analy51a is requlred.

The analysis is based on a fundamental pfemiee. within.theAnextf'
twelve years (1990), the following services will be the maximum o

required in the cities of CentrélxRegioh:

- 15'~ ’
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CBC English service
ALBC Frcnch sexvice
CTV English sexrvice
Independent scrvice'

Educational service

Y

Unforseen service .

_The above premise has been applied to all ClLleb w1th a pooulatxon

~of 10,000 or greater in Alberta, oaskatchewan, and Manltoba (Lhe

&orthwést Territories is assumed to be adaptable to dec1s;ons whlchej
have been based upon the Prairie Provincesj. Appéndiw I.B., Tabie 1,
demonstrates that all services can be Supp;led w1thout utlllzatlon of

UHF channels 70 to 83

.

It is interesting to realize that 10 of the cities studied have
conenmed thmlr VHF a]lncatlons, while 5 more c1t1es have only one

unused VIUF &llocation. UHF will be reculrrd for futurn expénSiQns..‘

NOTE : i} Lx1st1ng programs and data 1ncorporated by Ottawa have been

utJllzea in this study.

- ii) - Existing fu]l-power broadcast services which have been
authorized as of December, 1976, are 1ncluded ﬁor

completeness in Appendix I. B., Table 2.

890-960 MHzZ

This sub=-spectrum is currently etilizedAin.CentfeiARegioﬁ’by fikedf
point-to-point sYstems and studio«transmitter links TSTLfé); .The
development of usage in this spectrum is sﬁudied to dntermine whethe;
the spectrum is insufficient for preeent eerV1CLs, or conv;rsely

whethel sharing arrangemnnts with new servmces are feas:Lblea

Appendix I.C., Table 1, shows the presént distributiqn ef fréqdencY»J

e 16 -




assignments (not hops) among the various users in each province.

Many of the systems in Alberta are situated in or near the lafge

provinces (and Northwest Territories) the systems are located in

more remote areas (around smaller population centers).

i I ‘ » metropolitan-centérs (Calgary and Edmonton), while in the other -
In Table 2 of Appendix I.C., is listed the breakdown of bandwidth
. utilized for each respective assigned frequency. Most of the -
as_signed frequencies with bandwidths less then 2000 KHz (2A4 channels
or less) are located .in Alberta. (This is verified by Table 1 of

Appendix I.C., which shows the high percentage of total frequency

typical utilization of 24 or fewer voice channel systems) .

The major urban areas in Central Region, with the exception of

' o assignments in Alberta employed for pipeline communications with
l those in Alberta, are minor users of this sub-spectrum, and. there

is no trend which indicates a futura deviation from this situation.

'. ) The Alberta situation is currently being explored from the aspect
.of alternatives to this sub-spectrum for providing communications

requirements, particularly for the major urban areas. A report ' Ag
. . . : - et
T ‘—7\"-\_

will be compl-eted within the next few months,

l . gt
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. two groups: a) those factors which increase demand for frequencles- b)

AR TR D Lk vt

—Vaaiaris e

STAGE II

Technical, Service, and Equipment Cost Considerations

This stage of analy is cxplore°~the above considerations, which STAGE I

assumed constant. The pertinent factors may be generally classified 1ntof»;'”

those factors which decrease demand for frcquencxesa

a) Demand Increase Fac¢tors:

i) New services.
ii) Equipment cost considerations (i.e., new technology
causing existing services to be available at lower

costé.)

" b) Demand Decrease }actors-

i) Deleted services {due to mOVPment to other specbrum
areas). _ - -
o ii) Alternate services (i.e.,.ndneradioj.
iii)ﬂSpecﬁrum efficiency increase due to:
" ()’ Technological advances.
fi) New app#oaches (such as time'shéring one or
more frequencies, multiple low power assignments,
combination of services in one communications

media) .

Various possible effects of these factors upon'developments in Stage 1 are

examined. The applicable time spread is to 1990.

CIIIA. 406-470 Miz and 608~614 Miz

For bands 1 (406-410 Miz), 2 (410-420 Miz), 3 (420- =450 Miz), and -

5 (608-614 Miz), referral is made to Stage I.

e 18 .



II.A.4. 450-470 Miz

a)

=

Demand ncrease Factors

_With eventual effects in 450-470 MHz.

S

i) New Services

Various Servicpsvmay exhibit a higher growth rate in the future

* than their current average in each pertinent band (bands llstedp

in I.A.4). Other services are in thelr 1nfancy and wmll eypand

to varylng degrees. ' o e
| . , S et (1)
Modest demands may be expected from railroad communications '

(2) "automatic vehicle location systems , rural

" transit systems. ' -
(5)

radio telephone systems ', energy transmission systems p
(6 e 7 8)

alarm monitoring systems , and telemedicine . - Meteor

10 . o -
burst commun:.catlons(9 > ), which utilizes lQ-LQO Mz
freduencies, will replace HF communications in many areas,

"High demands may originate £rom dlSoatleled General Radlo .

Service (GRS) us,e)as(rL lz)o A one percent movement from GRS

“to (say) the 230-50 Mz band would necessitate over, 800

additicnal frequenciece in thlS band ln Central Reglon.

* This demand is eventually reflected in the 450-470 Miz band.-'

 More frequencies will be required for studio transmitter links

(STL's) in 450-470 Mz 5f the CRTIC "suggests" that all AM

radio stations also offer an EM service.

Thére is also'the.gehexal trend that labour intensive services

and will, therefoie, beireplaced~where‘

. are increasing in cont
(13)

appllcable by communz.atiOHS systems

ii) Equipment Cost Consideraticns'

The greatest demans (Vboﬁuleu forx frequgncmes Wlll probably

originate with equipwe ")t cost reductxonu,




£ ou

b) .

Hicroprocessor modules, which have been used in radio cquipment

only one or two years, will accelerate in usage and will
drop from a current $50.00 price range to $5.00 within the

14,15 : ’ 6
naxt two years( ! ). Services supplied by pagers(l ),.and

1 , s -
portable Lmlephones( 7,18, 19), as well as by mobile radios,
will be available to major portions of tﬁe consumey market. -
These demands could not possibly be accommodated with existing

approaches,

Demand Decrease Factors

i) Deleted Ser&ices

Of the ex1st1ng sexvices 1n 440 470 MHz and re¢ated bands,

there -is not seen at this time a drop in demand. There is only

a possibility of movement of services to other spectrum areas.

As the frequoncies of concern are approoriaﬁe'for lénd»mobile
operations, the logical course is to dlscourage pOlnt— Oupoint
systeméiin Lhese bands. The fixed services can be. accommodated
at, higher frequencies. ThlS actlon ahoula apply partlcularly

to w1deband (greater than 6 voice channel) systems“
S————— o —— -

ii) Alternate Services

Counteracting demand for more spectrum are options such as

radiating cable for automatic vehicle location systems and

foad and rail trahsportation(zo'ZI), Also, time division

multlplexed (TDM) coaxial cable is avallablc for rural conmu-

(22)

nlcatlon° . Certainly cable can oost.effectlvely

3)

: : 5
substitute for backbone radio on pipline systems( .

Somovof the alternatives are cost~effective ahd:soﬁe are not.
Many mofe alternatives‘would,be~feaéib1e shoula‘the spootrum
be>assiéned a monetary va]ue {moxe than the’toheh_valoe ’ .
aﬁéignod today) .- This approach shoula be appliediwhéfo
possible(ZQ). L - L ‘

- 20 =




II.A.4.b. iii) Spectrum Efficiency

The major decrease in demand for fregquencies should definitely

I originate in this area.

@) Technological Advances

Spectrum may be conserved in many. ways, but normally with -
some econoimic penalties. There are some major impact

possibilities which are current state-~of-the-art.

Single sideband transmission would allow 12.5 KHz channel

25,2
,flequencles( 6,27, 28). Some countries, such as England,

are studying 6.25 KHz channel spacing (below 100 MHz), although
(29) '

l ‘ . : spacings, and thereby double the existing number ot avallable
. there is a trade-off with intermodulation levels

Where FM radio is employed, its characteristics c:houlc‘l be

employed to allow closer frequency spacing. VHF radlos
(30)

e,:J.st whlch can be CO-located with a 5%~ 7% frequency c:pacuzg R

o

Various types of tone signalling reduce interference and

(31)

allow closer spacing of assigned frequencies o

01rcun_ts is an extension of a technlque cornmon in microwave
‘systems. Measuremgznts show,- for example, that a mobile system

with a reliability of 8% will increase its reliability to
(32~36) .

' : Utilizing two antennae on mobiles with proper comblnlng
I 993% with this technique , . 'This bbv_iously would- allow

'

" lower effective radiated powers (ERP) and a clpser,spacing of

- £requency assignments.

Null sfeerlng antonnae is a more expensure technlque, but one

- (37, 38)
which can also be applied to advantage 1_n_s_<_3_me_cases

..21»
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Finally, use of digital transmission versus analoq Lransm1551on

" has great potential. Digital transmission allows savings in

. . a=-46) .
time and a greater reliability(3' 46); As data becomes more

important in mobile communications (even to the extent of a

.

- . . o nil requirement for voice communications), the fivefold
spectrum advantage of transmitting this type of information
: over a ‘digital versus analog eystem further - qubstantlates

the case for digital transmlse;on(4} 48)

Although there are some 1P1L1al economlc penaltleQ, the
]ong term 1mpllcat10ns in coneervatlon of frequency spectrum
contribute to the attractiveness of the above Lechnolqglcal

‘possibilities.

I1.A.4.Db. JlJJg) New Approaches

Tne greateqt opportunzty for gatzsfyruq 1ncrea51ng demdnd lleu

with new approaches.

One approach which is used to some degree today is assignment
of one frequency to more than one user in one area. Time
sharing of the assignment is then requlred(49). The.level

of sharlng in Central Region is shown in Appendix I.A;S.-
Certainly this level will and should be increased. ‘But thi% in
itself is not the final. solut;on, as it does not allow lOO%
useage- (which is the ideal) of a frequcncy whlle malntalnlng

atlsfactory (to. the user) . serv1cc.

Another poseibility is sharinq’of frequeneies-between'different
servlceq on a coordlnatnd basis. Sharing bfAland—mobile and
UMF television is an example( 9, This allows a greater
reuse of frequencies, but is accompéhied by,édministrati?é
complications. Situations may ekist_which warrant impiementation_

of this_ﬁechhiQue.

- 22 -
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Certainly time sharing of many frequencies by many users
provides the optimum use of assigned frequencies. Systems

approaching this concept are restricted common carrier systems

5
paging systems( 1r52,54, 55), and general land mobile radio -

(17,18,19)

service (GLMRS) systems '~ ' . These types of systems

rmust be encouraged, and within the.systems must be encouraged
the adoption of optimum technlques (compufor or mlcroprocessor

control]ed frequency selectlon, digital techniques, etc. )

This will be the only way to meet the forecast demand (see

" Appendix I.2.) for frequencies (i. e*, serv1ces) in 1990.

Development of the above systems should prdceed recognizing

that the final arrangement will consist of small zone (or -
cellular) systems(56'57“58). These systems, more than any

other concept, approach 100% useage of assigned frequencies.
N (59)

Although they are not viable at this time in most areas v

they will be mandatory in-many areas by the end of the

Acentury Systems 1ncorporated in the next 25 years should

not be allowed to conflict w1th this general prJn01ple, or

in any way compllcqte its eventual 1mplementatlon.

.23 -
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IX.B. 470-890 Mz (Excluding 608-514 Mlz)

a) Demand Increase Factors

An increase in demand in Central Region by the year 1990
would only result should a political decision bhe made to
subsidize services over and above the six services referred .

to in Stage I of this report.

b) Demand Decrease Factors

i) Altetnate Sexvices

Cable television is competing successfdlly with off-air

‘broadcasting in many areas. Where cable is available in

Central Region, penetration levels of 70% and highervare
common. In many towns, {e.g., Wainwright,>Alberta) a cable

television head-end provides all or wmost of television

" services. The wired-city concept will contribute to this

end(60,61)

tr . Although the wired~city idea is approaching

(62)

slowly in some areas , it -is nevertheless becoming a
reality in towns 'such as Portage la Prairie, Manitoba, where

two-way cable and amplifiers, plus switching are availabla.

Additionally, direct satellite teleﬁision broadcastihg-may

have a large impéct. One hundred percent penetration is

aéhieved_and cost~effectively(63'66),

°

ii) Spectrum Efficiency Increase

Initiated recently are attempts at upgrading UHF television

receiyersgBQ). “The objective is to‘reduce or eliminate as
‘ S ., 65) N

many of the UHF 'taboos" aS«pOSSlble(' . Success in this

area could increase the effective‘number of available "UHF

assignnents.

- 24.-
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II.C.

890-960 Miz

, .
a) Demand Increase Factors

Demand may increase as point-to-poin% systems move into this

.sub-spectrum from lower frequenciés (due to congestion in

lower frequenCLes) and frowm higher frequenclos {due to hlgher

equlpment costs at hlgher frequencies).
Also, particularly in Albertq, demand may rise with fhé

implementation of morxe stringent pollution control_regulaﬁions

for pipelines.

b): Demand Decrease Factors

i} Deleted Services

A decrease in demand may occur only in Alberta, and would

‘result from the eahaustlon of oil and natural gas reserves

i

ii) Aiternate Services

Should wire line links become less expensive than radio,

studio transmitter links (STL's) would move away from radio.

This could be encouraged through Yicence fee structures.i The °

use of Sdtelllte, probably around 12 GHz frequencles, could

" substitute for, in pdrtlcular, long-haul low capaclty sybtems.

iii) Spectrum Efficiency Increase

o) Technological Advances.

New technology has made possible the re-use of frequenciésﬁ
(67)

on some adjacent hops of p01nt—to~p01nt systems > this
has the potentlal of effcctlvely 1ncrea51ng the spectrun-'

avallable.

Digital radio systems use spectrum more éffigiently than

- 25 e
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analogue systems, and should accordingly be encouraged.

‘p)'New Approaches

Some. decrcase in demand would originate with an allowance

for sharing of systems among utilities..

L 26 -
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STAGl IXIX

g_og_ulatiog_

To assess spectyrum requirement in the band 406~960 MHz we must first

know the Canadian population slze and where it will be distributed

throughout the forecast period. 1Two possibilities exist:

1) That uwrbanization will continue till 90% pius of the

population is urbanized.

2) Urbanization will peak at approximateiy-75—80% and an

ex~urbanization move will occur,

If we consider probabilities, urbanization of 75%~has‘alréady-béén
surpassed in Ontarie and Quebec (82.4% and 80.6% respectively in 1971)}
while British Columbia had reached 75.7% and Alberta 73.5%‘hyfthis_same

period.” None of these provinces show any sign of letup in the urbani-
. ' L . ‘ :
zation process. When we consider that Australia reached an urban

69

population of 88.5% in 1970, it is apparent that population dehsity can’
- rise considerably hiqhef in Canada before it becomes a controlling

factor in any ex~urbanization procéss. Thus, though two_possibilities

for population distributibn aré possible, it would appeaflthat 90% plus

urbanization is a distinct probability. The ex~urbanization or rural

non~fairm population may at most provide up-to lb%'of“the pdtal pOpuiaﬁion

with the majority clustered around the larger urban areas within com-

muting-diStahce of their place of cmployment. Though some communications

demand as a substitute for transportation may be required, it is not

..

- 27 -
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likely to be a significant factor in the Central Region area.

% of 20|
Total .
Popn. 19

- Ref. 770
187K//////’”” . ‘\\\\\\\ _ Ref

o
17 : ~
. . ara
. —~
—~

1951 1961 1971 . - 1981

" Bural non-farm as"%_of,pOpulation total.

o

As the foregoing chart indicates, the ex-urbanization process is not

as probable as the 90% p1us urbanization process.  However, though

it represents a percentage decrease, -this will still mean a rise in

mobile

real numbers supplying a steady demand on the 450-470 MHz laﬁd

section of the spectrum.

: The'197l‘pdpulaﬁion projections for the year:ZOOO ihdicatééithat Canada

will consist of 19 metropolitan areas, Montreal, Toronto, and Vancouver

‘will be considerébly larger than the remainihg 16 metrq areas.. Central

Region will probabiy have '3 major metro's, namely Edmonténi Calgary;
and Winnipeg, with three minor metro's, these being Regina, SaékatQOn,

and Brandon. This is-illustrated by the following chart;

- 28 -
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THE DIFFERENTIALS OF CANADAfS
DEiHOGRAPHIC EVOLUTION
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In esécnce, Saskatchewan and Manitoba wiil décfeésé as.é pér¢eﬁ£age-iﬁ
overall popu;étion as will Quebéc and the Méfitiﬁes; Hoﬁéver,{we.muétf
keép in mind that'real numbers;will.slowly:ihc;g;ge-;.Thé.ﬁohg;réngé. :

:concérnlﬁqr populatién and subsequent communication #ééﬁirémeﬁtnﬁor”:

Central Fegion then will rest primarily in Alberta with£Winnipég also a-

- 3.0~




large centre. Pressure will be apjlied to the 890-960 MHz point-to-point

.- sector and as well:to the 4507470 Mlz land mobile sector of the spectrum.
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Economi.¢ Trends

As the attached chart indicates, the Canadian GNP has shéwn a steady

increase. » : : .
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25 years.

“such a probability.

radio spectrum.

Disposable Incomes

S em an ow

- e

Though inflation has exagerated the

the following chart:

GNE based on stable 1961 dollars shows .a steady rise.

curve over the latter years, the

GNF predictions

are extremely risky but if we assume a straight extrapolai:ion with a
builtéin 10% inflationary factor, -the economy will still be strong in -

Canada has the labour force and the resources to-ensure

This then implies a steadily increasing demand on .

even shown a decrease over the past two years.

the 450~470 Miz land mobile and 890-960 poix’xt-..t‘:q-'poir‘xt sections of 'the

Previous 1ncreasec 1n dlsposable incomne has .;.lowed con51aerably and

Th:Ls 1s anlCated by

= Annual percentage change

- on s e

real disposable income per capita

Thnus.m(h of 1961 dotlars
(vatu) scale)
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Gains in reai .disposable income per
capita were substantially lower in 1974
than in the previous three years, on
account of the general slowdown in
econoinic achvuty and the rapld mcreaoeg

~in prices.

The mdir:itor for real disoo‘sablc
income per cnplta calls for an average

©annual rate of gr_owlh.of 4.8 ‘per cent

over. the 1974.78 period. The conjunc
tion of cyclical recovery and (avourablo

 fiscal policy to keup the ewnomy on its

upward trend is @ prerequlsne to the

o at(amme’nt of lhIS target

 Ref: Th
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Correspondingly, the -amount of moncy available for items affecting

communications should have been less. Sales of GRS Radios, however,

have soared dramatically over the last year, apparently in contradiction

~ to the amount of money people have to spend on this type of commodity.

As the long-range (1978) forecast is fox a rise in disposable income,

we should expect an increased requirement in communications spending

particularly in areas relating to recreational activity. This will _

primarily affect the land mobile 450-470 MHz portion of the specttum;

by the year 2000,

Leisure Tine

Leisure time is increasing constantly and this trend is likely to
continue. As automation increases we can expect to see the 37 hour

work week shrink to 35 and ultimately te a 4 or even 3 day work week

-

This additional leisure time will be filled by .

entertainment and recreational sport. Some of this entertainment will .

undoubtedly entail expanded media facilities (Video/dudio) and some

- spectrum space will have to be allotted to communication requirements
‘for transportation systems and associated recreational activity. B

Probability is high that this will also placé.additional pressq:e_qn the

land mobile;portions of the spectrum.




T Northern Development

and will in all probability remain so in the foreseeable future. It is

unlikely that large metropolitan(areas will develop to\a.inht\wﬁere

they will become a communications pxoblemAfrom a spéctrum uéeage pointw
of-view. Whét is probéble, however, is.the reéuirement fofyspectrﬁm.,,
géace'for,communications éoﬁtro; and sérvicing for such devélopment as
gas and oil explﬁraﬁion and delivery syste@s 6f,Norﬁherh reébﬁ;cés‘ﬁ6 ‘

-Southefn markets.

S S S en 02 8 8o

Northern development has in the past years been primarily resource-based .
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STAGE 1V

Other Considerations

IV.A.  406-470 Milz

IV.A.1.  405-410 Miz

SR Wy

Refer to IV.A.2. for discussion.

IV.A.2  410-420 Miz

b it At PR

Recommendations regarding use of this band have previously been’

forwarded to Ottawa (a copy of the memorandum is included as

Attachment A)., Summarily, the recommendation states Or implies: '

‘a) | 414-415 and 419-420

" Primary Service : Fixed

- Secondary Serviée: Mobile

b) 413-414 and’ 418-419

i) Centres Withipopulation of 200,000 or mére:'
- Primary Service : Muhicipal Safety
Secondary Service: Municipal.Publid Transpoftation
| Systems B
i) Centres with population betwaén 75,000 and_éO0,000:“
Pfimary Serviée‘ : All'ﬂunicipal Sér&iées -
Secondary Service: fixed Services I

iii)  Low populated areas:

. Primary Service :- Municipal and Fixed Setviéeé"Q; :.frf’

©)  410-413 and 415-418
Common carrier (CTCA) fpi public land mobilé tciephéﬁé:~gAi.vj

requirements,

- 35 -
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There has beenfdiscussion to the eflect that it may be preferrable to
move the 410-413 slot from {c) déwnwards into the 406-410 MHz band.
This would provide a separation of transmit/receive frequencies fox the

mobile' telephone systems.
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' TABLE l.a

Appendix I.A.

Past Progression of Assigned Frequencies

138-144 Miz 148-150.8 Miz 150.8-174

Mz 450-470 Miz

%% ‘Growth from Previous Year (%)

: Year 30~-50 Milz
| ' FEFEU S ) PR iz
' 1966 1 0 3 0 3 0 145 19 17 - 0
1967 3 300 3 0 4 33 177 22 18 6
| ' 1968 3 0 8 267 8 100 181 8 19 6
1969 6 100 8 0 9 13 - 212 11 .24 26
- 1970 10 67 8 0 15 67 227 7 .27 13
“ 1971 11 10 10 25 19 27 250 10 . 33 22
: 1972 15 . 36 10, 0 24 26 276 10 - 45 . 36
‘ 1973 19 27 11 10 30 25 319 16 - 58 29
‘ 1974 31 63 13 18 38 27 357 12 .76 3L
' 1975~ "36 16 16 19 47 24 © 400 127 . 85 12
' . %  Frequencies Assigned (including all previous assignments): .

Band

30-50 Mz
138-144 Miz

150.8-174 Miz
450-470 Mz

v
-

.

.,
23

Y S S
;.%EB

£
E;"*_

L]
i

148-~150.8 Miz

TABLE l.b
Compounded Annual Growth
l9§}~l973 l?70~l975

52% 29%

20% . 15%

39% 26%

S 12% 12%

19% 26%
Cw 37 -

Standard Deviation

1970-~-1975

. 20.8%
L 9.7%

103

2.5%

oolm




TABLE 1.c

*predicted Future Progression of Assigned Frequencies

30-50 Miz  138-144 Miz  148-150.8 Miz . 150.8-174 Miz - 450470 Miz

Year

' (1000 Avail) (200 avail) (88 Available) (691 Available) (800 Avail)
1977 . Eoy 75 : . B
1978 . . - 94 o R .
1979 . .. oo oo1s . L 629 .

. 1980 . R o 149 ... 705 .« 270
11981 . .o - 188 . 790 -~ 340
1982 .o . 237 . 884 S+ 429
1983 o . ' c2990 : 920 . 540 .
1984 . e B . 376 . 1,109 . 880
1985 . . . 474 1,242 . 857
1986 . . .. 597 4 1,391 . 1,080
1987 - Y 1 T 1,558 : 1,351
1988 986 .. . ‘ ‘ 948 - 1,745 . . 1,715

1989 1,272 SRR , 1,195 - 1,955 . 2,16)
<1990, 1,641 . - 1,505 o 2,189 2,723 -
* i) Using 1970-1975 growth rates (See Table 1,b) C
ii) Assuming unlimited available frequencies S
- NOTE: Eigures are reproduced only as they approach the actual number of
'~ frequencies available in each band.. ‘ ‘ o '
" TABLE 1.d
. Predicted Nuwber of Assigned Frequencies in 450-470 MHz with
Year " Additional Lead from Excessive Requirements in Other Bands

1980 345
1981 539
1982 771 ‘ o : L
1983 1,050 <€--- Available Frequencies (800) Exceeded in 1983,

1984 1,386 : o o T L
1985 1,794

1986 2,289 -

1987 2,893

1988 3,629

1989 4,804 o , e

11990 6,279 T

-39




I.MN.2. EDVONTON

TABLE 2.a

Past Progression of Assigned Frequencies

. B 'S
o -
. k) F4

Year 30-50 Miz 138-144 Miz .148«150.8 Mz 150.8~174 Miz f150—470 Mz -

o2rx 1 2 L 2 L 2 - X 2

1966 4 o 2 100 3 0 157 30 13 117
1967 6 50 2 . 0 4 33 19 22. .17 31
11968 10 67 10 400 7 75 222 16 21 24
11969 11 10 1 10 7 0 2400 . 8 26 0 24
1970 12 9 14 27 8 14 281 17 35 35

1971 18 50 18 29 8 0 321 14 67 . 9l
1972 21 17 26 44 10 25 369 . 15 91 36
1973 32 52 26 0 33 230 420 14 118 30
1974 42 31 29 12 37 12 466 11 143 21

8

1975 62 48 46 59 40 492 6 . 161 13

* Frequencies Assigned (including all previous assi@%méﬁtsfv
**% Growth from Previous Year (%) :

-
)
¥

TABLE 2.Db

~ Cdn\pohnded Annual Growth o ‘ Standard Deviation

. Band : - T1963-1973 1970-1975 - ‘ 1970-1975
30-50 MHz . - 35% 39% S T 15.2%
138-144 Mz 44y - o2l o T 23.8%
148-150.8 Miz 41 . . . 38% L ©100.1%
: 150.8-174 Mz C15% 12 . SO P £
. 450-470 MHz 37 36% S 30.9%
. -39 - -




TABL! 2.¢

*Predicted Future Progression of Assigned Frequencies

Year  30-50 Miz  138-144 Miz  148-150.8 Miz  150.8174 Mz 450-470 Miz

(1000 Avail) (200 Avail)

(88 Available) (691 Available) (800 Avail)

S .40 -

1977 . . 76 . S
178 . . - 105 691 405
1979 . . 145 774 551
1980 . . 200 867 749
1981 . 193 277. - 971 1,019
1¢82 . 245 381 1,088 - 1,385
1983 864 311 526 © 1,218 1,884
- 1984 1,201 395 726 71,364 2,563
1985 1,669 502 1,002 . 1,528 3,485
1986 2,320 638 -1,383 1,71) 4,740
1987 3,225 810 1,908 1,917 . 6,446
1988 4,483 1,029 2,633 2,147 - 8,767
1989 6,232 1,306 3,634 . 2,404 S 11,922
1920 8,662 1,659 5,015 C 2,692 16,215
* i) Using 1970-1975 growth rates (See Table 2.b).
ii)  Assuming unliimited availéble-fzequencies
NOTE: Figures are reproduced only as they apprOuch the actual number of
' xrequbncnes avaxlable in each band.:
TABLE 2.d
Predicted. Number of Assigned Frequencies in 450--470 MHz_with
Year Additional Load from Excessive Requirements in Other Bands
1975 161
1976 219
1977 298
- 1978 422
. 1979 611 : _ : o T o
1980 . 957 <&--:Available Frequencies (800) Exceeded in 1980.
1981 1,408 o T :
1982 2,040
.1983 2,880
1984 - 4,190
1985 6,127
1986 8,733
1987 12,247
1988 17,000
1989 23,439
1990 . 32,185



I.A.3. CALGARY

TABLE 3.a

B

Past Progression of Assigned Frequencies

Yeax 30-50 Mz 138-144 Miz 148-150.8 Mz 150.8-174 Miz 450-470 MHz

T2k 1 27 1 2 I 72 L2
1966 4 100 2 0 8 14 144 21 2 -
1967 5 25 2 0 -9 13 177 23 -2 0
1968 8 60 9 350 11 22 212 20 7 250
- 1969 10 25 9 0 "1l . 0 225 6 11 . 57
1970 14 40 9 ) 11 0 255 13 . 14 27
1971 19 36 11 22 1m0 © o284 11 20 43
1972 31 . 63 17 55 15 36 331 17 ' 33 65
1973 41 32 27 59 19 27 375 13 59 79
1974 60 46 . 33 . 22 35 84 417 11 79 34

1975 74 23 52 58 42 20 454 -9 97 23

¥ Frequencies Assigned (including all previous assignments)
*# Growth from Previous Year (%) ' '

TABLE 3.b
Compounded Annual Growth Standard Deviation
Band 1963-1973 1970-1975 1970--1975
30-50 MHz 39% : 40% © 15.3%
138-144 Miz 453 - 42% . 19.5%
148-150.8 Miz 13% 31% ‘ 31.4%
.. 150.8-174 MHz 15% 12% - .3.0%
l 450-470 Miz ©62% CATs : 23.0%
II = 41 -




.
-

TABLE 3.c

*Predicted Future Progression of Assigned Frequencies

Yeax  30-50 Miz  138-144 MHz  148-150.8 MMz - 150.8-174 Miz = 450-470 Miz

(1000 Avail) (200 Avail) (88 Available) (691 Available) (800 aAvail)
1977 . . 72 . 2200
1978 . 149 . 94 P 308
1979 . 211 _ 124 o . 714 ' 453.
1980 . © 300 . 162 .- 800 666
1981 . 426 C212 . 896 979
1982 780 . 605 A 278 . 1,004 . 1,439
1983 1,092 860 . 364 7 1,124 . 2,115
1984 1,529 o 1,221 Y ¥ A 1,259 3,109
1985 2,140 1,733 625 . 1,410 4,570
1986 2,997 2,461 819 . 1,579 6,718
1987 4,195 © 3,495 . 1,073 - 1,769 - 9,876
1988 5,873 . 4,963 1,405 , 1,981 14,518
1989 8,223 © 7,048 1,841 : 2,219 . . 21,341

1990 "11,512 10,008 2,412 _ 2,485 31,370

% i) Using 1970-1975 growth rates (See Table 3.b)
ii) aAssuming unlimited available frequencies

NOTE : Figures are reproduced only as they épproach the actual number of B

frequencies available in each band.

[

R

Predicted Number of Assigned Frequencies in 450-470 Miz with -

Year Additional Load from Excessive Requirements in Othex Bands
\‘\\ . . .

1976 ' : 143

1977 ‘ 210

1978 o 314

1979 500 T , - . S
1980 : 869 < -~ Available Frequencies (800) "Exceeded in 1980.
lasl _ 1,454 : : A ' :
1982 12,267

1983 3,496 .

1984 5,536

1985 8,419,

1986 12,515

1987 18,349

1988 - 26,681

1989 38,613

1990 55,729




I.A.4. REGINA

< S : TABLE_4.a
l : . - Past Progression of Assigned Frequencies

Year  30~50 Miz 138-144 Miz 148-150.8 Miz 150.8-174 an 450~470. Miz

1 oz 1.z 12 1 2z L 2z
1966 6 20 0 0 1 0 ' 67 26 5 0
1967 8 33 0 0 2 100 77 15 5 0
1968 10 25 6 - 4 100 - 86 12 -8 60 |
"1969 10 0 7 17 5 25 98 14 . 8 0 -
1970 13. 30 8 14 6 20 101 3 10 25,
1971 15 15 8 0 717 ’ 113 .12 10 0
1972 - 20 33 8 0 7 0 127 12 ' 10 0
1973 22 10 8 - 0 9. 29 146 15 14 . 40
1974 26 18 9 13 10 11 ~ 161 10 17 21
1975 32 23 11,22 10 o0 186 16 . 23 24
* Frequencies Assigned (including all p1ev1ous aSSLgnments)

%% Growth from Previous Year (%) :

TABLE 4.b
. . Compounded Annual Growth Standard Deviation

Band ' 1963-1973 1970-1975. 1970-1975

30-50 Miz 206 .. 20% . 8.8%
©138-144 MHz - 7% : . -10.1%
148-150.8 MHz ' 37% o 119 ‘ : S 12.3%
150.8-174 Miz : 123 : 13% : o 20ds

450-470 Miz 16% , 18% A _ o ,1‘7._2_95

- 43 -




TABRLY 4.c

- b €2t et o i

*Predicted Future Progression of Assigned Fre¢uencies

Year - 30-50 Miz 138~144 Miz 148-150.8 Mz 150.8-174 Miz 450--470 MHz

(1000 Avail) (200 Avail) - (88 Available) (691 Available) . (800 Avail)
1985 . . ‘ . . _ . . -120
1986 . . . 713 . laz
1987 . . . o ‘806 o 168
1988 . ‘ - . . o 911 198 .
1989 . . . . 1,029 . 233

1990 . . o : 1,163 . 275

* i) Using 1970-1975 growth rates (See Table 4.Db)
ii)v Assuming unlimited available frequencies’

NOTE: Figures are reproduced only as they approach the actual number of
frequencies available in each band. . '

TABLE 4.4

Predicted Number of Assigned Freqeuncies in 450-470 Miz with

Year Additional Load from Excessive Requirements in Other Bands
1985 120

1986 . D142

187 203
‘1988 - - 338 -

1989 - 491 : S DR
1990 667 «Z-- Does Not Exceed Available Frequencies by 1990,

."-o 4] -~
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(% of

3
. Winnipeg 71.8
Edmonton 67.7
Calgary 72,7
Regina 84.06
{$ of

al

Winnipeg 85.7
Edmonton 65.3
Calgary =~ 72.4
Regina 73.9
(% of
X
Winnipeg . 68.3
Edmonton 50.0
Calgary -57.1
Regina 80.0

Within 70 miles

-

Sharing Levels¥ - December 22; 1976

30230 Miz
Frequencies Assigned Only Once, Twice, etc.)

-Totai

of the centers of the respective cities,

- a5 -

. ‘Assigned
2 3 4 5 6 7 8 9 10 510 . Frequencies
20.5 2.6 -~ - - - 2,6 - - - 39
26.2 3.1 1.5 - 1.5 - - - - 65
22,7 4.5 ~ - - - - - - - 88
5.1 5.1 - - - - - - - 5.1 -39
138-144 Miz :
Frequencies Assigned Only Once, Twice, etc.) -
‘ . Total
‘ : ‘Agsigned
2 3 4 5 6 7 8 9 1o >10 Frequencies
14,3 - - - - - - - - - .28
14.3 6.1 - 2.0 6.1 2.0 - 2.0 = 2.0 49
13.8 1.7 - 3.4 1.7 3.4 1.7 1.7 - 58
26,1 - - - - = - - - - 23
146-150.8 MHz
Frequencies Assigned Only Once, Twice, etc.)
: : . ' : Total
-7 -~ . .Assigned
2 3 4 5 6 7 8 92 10 210 - Frequencies
22.2 4.8 1.6 - - 3.2 - - - - 63
25.0 13.6 6.8 - - - - 2.3 2.3 A44
22.4 10.2 4.1 - 2.0 =~ o 2.0 2.0 - 49
13.3 6.7 = = - e e e - 15




£y o 150.8-174 miz '
i"‘* (% of Frequencies Assigned Only Once, Twice, etc.) . :
‘ . - Total .
A Assigned
| Il | Loy 2 3 4 5 6 1 8 3 0 =10 'Frequencies. -
. " Winnipeg . 38.9 16.0 6.1 2.8 2.5 7.8 7.8 7.8 7.8 -~ 2.6 643
Edmonton - 44.7 23.8 13.4 6.2 2,1 1.7 0.8 1,5 0.8 1l.1 4.0 530.
Calgary 45.4 27.2 .131.5 3,7 3.3 1.2 2.0 1.0 1.0 0.8 2.9 511
Regina 70.2 12.2 9.01.6 1.6 0.4 1.2 0.4 1.2 0.8 1.2 245
. . 450-470 Mz -
(% of Frequencies Assigned Only Once, Twice, etc.) o
- ‘ » : : Total
. - - _ " Assigned
2 3 4 E) & I 8 9 10 =10 Freguencies
Winnipeg 91.7- 7.3 0.9 - - - - - - - 109
Edronton 70.3 18.1 3.8 2.7 2.2 1.1 . -~ o - 0.5 0.5 0.5 182
. calgary - §5.4 19.9 7.4 1.5 0.7 2.9 1.5 - 0.7 - - - 136
Regina 92.1 2.6 5.3 =~ - - - - - - - 38

.46 .
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ALBERTA
Calgary
Edmonton
Grande Prairie
Lethbridge
Lloydminster

. Medicine Hat
Red Deer

SASKATCHEWAN
Regina

Moose Jaw
Swift Current.
Saskatoon

NMorth Battleford 6

Prince Albert

MANITOBA
Brandon
‘Porlage la
Prairie
Thompson
Winnipegq)

- 10,1

TABLE 1

Channel Now Allocated

2,4,9,16,22,38,44,50,73,79

3,5,11,13,17,23,46,52,58,74,80
,51,80 :

7,10~,13,23,58,64, 80

2,4,8,16

6,8,49,65,71

6,8,31,59,65

2,9,13%,18,24,47,53,71,77
4,7,16,26,55 -
5,12,40,56
8,11,13~,17,23,33,54, 70, 76
7,39, 71
Lol 18, 24,77

oL, 4,5,31,37,63

17,38, (but covered by Winnipeg)
4, 5L 7,9,16

3,6,7, 9 13,20,26, 36, 42 48,71,77,83

Appendix I.B.

Additional
Allowable Allocations

{not required)
(not required)
18,34,68
(not required)
25,43
20,37
47

(ot required)
35,44
14,27

{not required)
14,49,58
50

‘(not réquired)

{not requlred)
(many additional p0551ble)
(not requlred;

.NOTE: With the exception of limited allocations (ihdicated by an L), éil
of the above are full power allocations.

and "taboos"

‘have been accounted for.,

o 47 -

All existing UHF allocations




TASLE 2

et e

Authorized Services -~ December, 1976

Alberta

Calgary
Edrmonton
Grande Praivie
Lethbridge
Lloydminister
Medicine Hat
kRed Deer

Saskatchewan

Regina
Moose Jaw
Swift Current

- Saskatoon

North Battleford
Prince Albert

s s o i ot

Brandon

Portage la Prairie
Thompson

Winnipeg

CRC ENGLISH

CBC FRENCH

CTV ENGLISH

OTHER

CBRT (Ch 9)
CBXT (Ch 5)
CBXAT (Ch 10)
CBRT {(Ch 10)
CKSA (Ch 2)
CHAT (Ch 6)
CKRD (Ch 6)

CBKRT (Ch 9)
CBKMT (Ch 4)
CJFB (Ch 5)
CBKST (Ch 11)
CkBI (Cch 7)
CKBI (ch b)

CKX (Ch 5)

CBWTT (Ch 7)
CBWT (Ch 6)

CBXFT

-

CBKFT

CBWFT
CBWFT

- 48 -

(ch 11)

(Ch 13}

(Ch 5)
“(Ch' 3)

CPCH (Ch- 4)

CFRN (Ch 3)
CFRN (Ch 13)

CRCN (ch 13)

CITL (Ch 4)
CFCN (Ch 8)
CFRN (Ch 8)

CKCK (Ch 2)
CKMI (Ch 7)

CKMC (Ch 12)

CFQC (ch 8)°
CFQC - (Ch 6)

CKYB (Ch 4)

-

CKYT (Ch 9)
CKY (Ch 7)

 CFAC (Ch.2)

CITV (Ch 13)

cJoc {(ch 7y -

-
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TABLE 1

Appendix I.C.

Cumulative Licensed Frequencies {(8%90~-260 Miz)

¥ Common Carriex
*% Pipeline
*%% Other

As of November 1, 1976.

equipient.,

"NOTE: This sub-spectrum

Alberta Sask. -

C.C.* P,¥% Q,%**  c.c. P,

1966 5 0 5 0 12

1967 7 1 6 0 12

1968 7 7 6 0 24
1969 7 7 6 0 24

1970 7 7 6 0 24

1971 14 . 9 6 0 24

1972 21 12 6 25 24
1973 21 31 6 53 24

1974 33 . 45 . 6 81 24

1975 51 73 8 141 24

1976" 76 77 8 189 24

s N N W P e e I N N l

o
.

= e '
OB MODODOC OO

. C.C.

32

el

!
i

OOO0OO0OO0OO0OOOO0O0CC

" Manitoba

|2

,mm‘m,m_mmmmwww'

 NLW.T.
c.C. P.
) 0
0 0
0 0
0 0
.00
0 0.
10 . 0 .
.18 0 -
18 0
22 0.
26 0

became popular in 1972, probablY~dué to Farinon _

-49 '~
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IABLE 2

Bandwidth {(KHz) Frequencies (Number of)
£500 _ 50
- 500-~1000 , .19
1000~-1500 : Q . . 26
1500--2000 B S0
2000-2500 ) . o ) 15.
2500~3000 » 108

~ 3000-3500 , T 6l
3500--4000 - . 148

4000 ‘ o .8
NOTE: The approximate range of usual bandwidths
for a particular number of voice channels

are as follows:

1022 KHz

12 Channels 567 -
24 Channels 705 - 2716 Kz
| 60 Channels 2120 -~ 3640 KHz
120 Channels 2850 ~ 4596 KHz
(STL's) (€500 KHz).
l. - 50 a
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1

6

10
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12
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Communlcatlonq" - Martin Cooper, Communlcatlons News, November,
1375, :

"Plttsburgh s Uanue Transit System Relies on Two—Way Radlo" -
Communacatlons, January, 1976.

"Location Services for Urban Haul Vehicles" - Samuel R. Rondberg,
Urban Mass Transportation Administration, Washington, D.C.
National Radio Navigation Symposium (Proceedings), held
Washington, D.C., November 13-15, 1973. Published by -
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‘"Israeli Firm Develous Rural Telecom Systbm" - Conmmnlcatxon

News, Septembcr, 1976,

"Telecommunications in Western Canada" - Cliff Hand, edltor CFF
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Managing Editor, Communications, December, 1976,

15 v "New Techniques in Mobile Equlpment" M. Arrowsmith
Pye Telecommunications Ltd; Cambridge, U.K., Conference
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Cambridge, Mass., 26th Annual Conference of the IEEE Vehicular
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|
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~the VHF Band", ¥.C. Pinches and' R.D.- King, Conference on
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"Satcllite-to-Home Television" - JiW. Edens, Jr., Canadian
Electronics Engineering, December, 1976. ' ‘
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T.R. McKnight, IEEE Transactions on rnglneerlng Managﬂment Vol. EM-16, .
No. 4, November, 1969,

"When is a Need a Need? The Problem of Normative Forecasting inva:
changing Environment", Harold A. Linstone, Technological Forecasting 1,
(1969) . ' - . .

"Direct Current from D.C.", Broadcast Engineering..

"Digital Techniques. Enhance Colour Television', John Lowry}fggna@iig“
Electronics Engineering, June, 1975. : S T i

“Noxth Sea Commun1catlonr", Communication and Broadcasting, Spring,
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"BError Performance of M - ary Noncoherent FSK in the Presence of CW Tone
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"Adjacent Channel Protection Ratios for LF/MF‘Sound ~ Broadcasting (lSOQ
1605 BH&‘", V.A. Shamshin and I.S. Shlyuger (USSR}, Telecommunication .
Journa], Vol. 42-X, 1975, : . ’

"Study of the Attitudes and Needs of Present and Potential -Land Mobile
Telephone Users", Matti Kangasluoma, Administration of Posts and Telegraphs®
of Finland, Halsinki, Telecommunication Journal, Vol. 43 - 1/1976.

"English CATV System Using Oleca] Cable", Communications News, October,
1976, o

"Fibre Optics Advances Tnplove Communications", Communications News,
October, 1976. -

"Tu]ecommunlcations 2000"r J.L.. Martin de Bustamante, Telecommunication
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“Satellites: Growing Competitor to Land Lines and Air Freight", Oét@ber,
1976, B.M/E. . : ' - . A

"Communication Satellites: The Future", John Falmer, Yuh~Foo~Lum,'
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"Multipurpose Wide-Band Local Distlibution~¥onposals for an Intégrated‘
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"peflections on Interactive Cable Systems and the Forces that Affect their
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"Economics of Network Delivery of Computer Services", Einar Stefferud,
Second U.S.A.-Japan Computer Conférence, 1975. o S

“"The. Presbnt Status and Future Fllondb in Computer/Communlcatlon Technology
A.G. Fraser, The text of a talk given at a meeting of the Japanese Electronic
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"Pager in Every Pocket", N.A.R.S. Members (National-AsSociatiohiof'
Radlotelephono Systems) , Communications, November, 1976. :

"Cpectlum Ftilcnency Key to.North qﬁa ;Lopo NeLwork"' MiéfoWaygg;'Névémber,
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"The French Railways Telecommunications Systems”, Charles G: Gouxdon,
Assistant Chief Telecom Division, SVCY, Paris France, Telecommunications,
Octobcr, 197¢6.. :

"Computers in Communications", J.W. Hughes/Enf‘~ O'Neil, Telecommunications,
Ocotbher, 1976, ‘ :
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Communications, November, 1975,
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"Local Network Planning and Economics", H.J.C. Spencex, U.K. Post OFtlce,‘
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"Surface Acoustic Wave Osc1llator Modules foxr Mobile RrRadio", P. M. Giant,
R.C. Corner, and J.H. Collins, Edinburgh, Scotland, Conference on
Communlcatlons Equipment and Systems, June, 1976, ‘

"An Approach to Digital Signal Processing for a High Capacity Mobile
Telephone System", E.J. Addeo (New Jersey), 26th Annual Conference IEEE
Vehicular Technology. S o

“The Outlook for U.S. Air -~ Ground Public Radio/Telepnone Services",
E.A. Grabhorn, 26th Annual Conference IEEE Vehicular Technology.

"Urban Indicatoxs", B. Danson P, C M.P., Ottawa, Queens Printer, Cat. No.
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Economic and Social Indlcators, A. Raynald, 1975 Ottéwa, Queenéi?rintef, L
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Rebecca Kam~Hung Luk, Department of Cemmunications, OLtawa, 1971
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Ottawa, Queens Pxrinter, 1975, .

“Internal- Migration and Immigrant Settlement", Ottéwa, Queens Priptér;
Cat. No. MP 23-3G/1875.. ' o co

"Feonomic Circumstances and Opportunities",Series of four regional papers
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"Statistical Review", August, 1276, edit, Queens Printer, Ottawa.

“population Figures", "Urban. and Rural Di$tributiohs“, 1971 Census of
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Sub-Allocation of | Frequencies in the 410- Al& and 4L5 419 Hilz Bands
for Municipal Services

The frequencies presently available for municipal services in the
VHF and UHF bands cannot accomodate future growth requirements for these
services without a considerable amount of hardship. This hardship is

“'primarily due to the limited number of available RF channels in the bands.

which were sub-allociated for municipal services. This nscessitates the

.use of frejguencies outSLde this sub-allocation when. additional radio

channels are rejquired, In most cases the ex1st1nw radlo equ)pment is
incompatible for thls tVuL of expan510n : 4

Preliminary torecasts fo hdmonton uﬂd 1nn1p g indicate tnlu at

least 30 duplex pairs are required by the year 1985 for the munLCLpal

safety services. To prevent "boxing in" of these services the Ceniral
Region intends to open -the sub-bands 413-414 MHz and 418-419 MHz fonr

municipal safety services. It is intended to use the [ollowing criteria.

I. Centres with populations of 200,000 or more

Primary Service: Municipal Salety (Police,-Fire, and Ambu1ance)

Secondary bervice: Municipal Public Transportation SyStems‘ 

1i, Centres with population between 75,000 and ZO0,000'
Primary Service: All municipal services

Secondary Service: Fixed Service

11T, Low~populated aréas

Primary Service: Municipal and Fixed

o‘-u.u-t' 02

Aitac 1_‘\_}01-@}47;@. /4' :

o Canha o MEMORANDUM  NOTE DE SERVICE
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The reason for selecling the 413-41%4 and 418-419 Mz slots is PR
two-{old, _ > . S

1. These slots are adjacent to the 414~ A15 and hl9«h’0 slots
which are presently allocated for the fixed service. There is a great
demand, in the remote areas, for fixed systems which require capacities
equivalent to 12-24 voice channels. Since in these arcas criteria ITI
dleleS some existing congestion will be alleviated by the arrangempnt
&uvvcstca. ' : :

2. With a change in technology, such as, software controlled
digital systems, it is possible at a future date, municipal services
could use a single integrated system. Such a system may require less

~than a 1 MHz wide slot. hen this materializes part of sugpested

gpectrum can be allocated to the fixed service at a later date.

The selection of thc mun;c:pal sub-allocations will alse leave
two 3 MHz slots. These slots can be used for the CTCA rejguirements.
The chairman of the CTCA, Mr, G. flauch of the Manitoba Telephone System
(MTS) has indicated that the proposed sub-allocation does not have an
adverse impact on the CTCA proposal submitted to'the'Depuptment.

The Central Region has to assign frequencies for the Winnipeg and
Edmonton systems by the end of January 397?, and it would be apprec1dted
to receive your comments by Januvary 26, 1977.. 1T these comments are
favourable, arrangements should be madn to insert an appropriate statement
in SRSP-501. : ‘ : ' - '

W. A. R. Johnston
Repgional Director
Central Region

¢c.c. DGTN, J, Gilbert
DOS, W. W, Scott
RDA '
DO
RD2)
RDP
RCR
RCLE
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oun’ WIDE AREA PAGING
. (The use of radio links to interconnect lOCa.l pagi_ng_sys'tems;)
. This refers to your memorandum with attached report, dated September 10, 1976,

- concerning the MacLean-Hunter (M-H) application for a multipoint dlstrlbutlon
' ..Jystem (MDS) to serve a paging network in the Toronto area,

The report, entitled "Wide Area Paging", actually is & survey to determine the
best suitable way to accommodate the MacLean-~Hunter application. The rationale
used for this application then forms the background to the propoaed use of the
2500 MHz band. S , R ‘. .

"Although the 2500 MHz band appears to be the most suitable frequency band, from
a technical point of view for an MDS, the use of point-to~point radio links to.
interconnect, and the use of MDS to serve various paging systems, raises the
gquestion whether such applications should be entertained before a pollcy has
been adopted for wide area paging. ~

It is felt that with the non-existence of such a pollcy, the allocation of frecuency
" band to accommodate wide area paging systems is premature. :

The gquestions which should be considered can be summarized as follows:
1. What is the Department's view on wide area paging?
2, If wide area paging is allowed:

a) should such a system employ "tone-only" or "tone plus v0lce"°

b) How many competing systems should be allowed?

¢) Sshould radio trunking systems be permitted to lnterconnect systemc
in various cities or towns, or should the lnterconnectlon be Supplled
by .the Telco in that area? : -

d) To what extent should Wlde arca voice paglng be allowed in’ areas where
SWAP exists? :
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On Page 3 of the rnport, alternativbs ko the proposed HJCLLan“UUhtﬂr applac wtions

are considored,

thege alternativess

Lo

The Contral Rog ion would offer the Eollouing commentg on

The present trend is towards the use of packet bhroadcasting, f.e. Bell Canada'’s

SYIAP 18 now in operation in parts of Ontarxio
Mmstexdam, Vienna dnd Chicago employ digiltal
are also considered for the Eurocom - concept, -
utilized to distribute digitized infoimatkion

displuy devices,

Voice paging does not

ropresent an affective

and Quebec, paging systeme dn
technigues., These techalquae
Packet broadcasgsting is also
to mobile printers and other

use of the radio spectrum.

a) he capacity is 1/50th ox less than that of a tons paging system.
b) A highexr EIRP is required for the same coverage area. ) o
¢) Tone paging systems- can use up to a single frequency for ten transmitters
' that are sequentlially activated. "
d)  Voice paging tranamitters have to be phased witindn close tolexanca,
making the use of telephone lines more expensive on accohut-bf-vhase
and delay aqualisnrs. :
e) Preliminary results of the Bell SUAP system iudlcato publtc dccnptanoe

and good growthe.

sta&ewofmtheuart, but availability depends. on the narkat

3. Storage devices are
deployment of voice systems instead of digital paging

¥ : potential, i.o. the

systeins may hovae an adverse ceffect on [urther drvalopaent of storage devices,
7!
4. . Landlined ave ponsiblo with the appropriate delay anel phase eualizors
rivate line sorvieo at $5/adle/mnont could e more ceonowical ‘compare d to
a slorewave synsiony cuspeclally when in cost ceaparisoas the criteria of

WIRLLS are usoede

quLvﬂ wtll UnhUuLuudlf fuvour a
o (- 35 L‘ e

Tw allocation of i rLrrjuzncy band for an s
further deploymaib o0 arew wide voice jaging

It is recotmendad thae the use of o radio systeir for thwe distribution - of paging
signals be Kept in abeyance until a policy for the paﬁinq and other RCC types
of systems has beon adopted, and that a nesting bo held Lebtwnon 4~auqu11t~rs‘ and
Rogional staflf waabars tw discuss thase mdttnr in npoxe HO,dJJ.

action to be taken by Hﬂ uuarunru.

Please inform ro on the

cu

S, .
..

W.A R JOK szuN
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THE INTRODUCTION OF NEW FACILITIES TO THE LAND MOBILE MARKET"

Introduction.

The basic data for this appendix were obtained from a survey carried out
under contract for the Spectrum & Radio Systems Policy Branch of the federal
Department of Communications over the period July 1975 to Ju1j 1976. The study -
was carried.out-as a survey of users of land mobile radio in an attempt to
determine certain parameter of their usage as well as their present and future
needs. The survey was approved by -the- Sp9c1a1 ‘Surveys -Coardination Division of
Statistics Canada with respect to study objectives, methodology and content.
The data from the survey respondents was coded and processed by computer to form
the statistical outputs which aré presented later in this report. Respondantq
to the survey were segregated into three main groups:

1. Business and commercial users = ...7-"
2. Federal and provincial users
3. Municipal users.

It shou]d be noted that the municipal category contained. Lhe emergnncy
serv1ccs, such as police, f1re and ambulance. ,

Objectives of Surve Y-

The 0b3ect1ve¢ of the survey were to gathew ddta necessary to enab1e Lhe -
Department. of Communications: *.. S

1. to trace the ‘historical pattern of land mobile radio
development . within user categor1es and geograph1c regions
of Canada; - ,

2.. to assess the types of services pwov:déd by mob11e‘radio the
prevalent types of technical features of mob11e rad1o systems,
and the extent of usage; ,

3.  to assess the probability of adoption of new 1and moo11e rad1o =
facilities and services. . :

Methodoloay.

Question 18 of the survey (shown as an attachme nt\ refers to the

- possibility of incorporating new facilities into .the land mobile radio: systems

of ex1st1ng users. This question was asked of each of the three main types of
users and the responses have been aggregated. These arc shown in Tables 1, 2,
3 and 4, referring to the responses of o -

1. Business and Commercial

2. Federal and Provincial

3. Municipal, and -
4. AN Respondents to the survey respectively.
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Although the total number of responses is small in comparison to the total -
number of land mchile radio systems in Canada, the sample can be expected to given
an assessment of the probability of 1ﬂcorporat1ng new fac1]1t1es into the sysrems
~of existing users in Lhe fufure ' : .

An~assessment of the estimated spectrum requirements for operation of each
of the new services listed in Question 18 has been made.. These estimates range
from no additional bandwidth or channel requirements (but increased 1oading) for
particular services to a full additional land mobile channei for other services.
An example of the first case would be Automatic Vehicle Ideéntification while an-
example of the Jatter situation could be services such as Facsimile. Table 5 is
the estimate of spectrum required for the operation of.each service.

Observations

(a). Summary of all User Categories.

Out of a total of 630 resbondéntsd of all three user clasées,' _ L
approximately 230 did not answer one of the sub-questions.. , R

Summary of responses:

- 3% now utilize some fo m of new fac111ty as spec1:1ed
in Quest1or 18 S o

fr]1% have nG 1nformdt1on on th se new facilities and ‘
“declined to comnent on possible usage

~ = 71% will not use new facilities.

~ 7% undecided as to possible usage.
- 8% definifc]y will use new faci]ities
Out of all classes of wespowderts who stated they WOJld 1hrorpnrate 5

new fac111t1es 1nto their systems:

- 50 stated Lhey wou?d 1nc0rporate new facn]1t1es within the next
5 years.

- 8 only reSpondents stated that incorporation of new facilities wou1a be
beyond 5 years from the 1975 76 survey per1od S .

_ On a sumnany basis, 10% of a11 classes of respondents expressed a def1n1te

- viewpoint in support of the incorporation of new facilities (no-Yes in the
Tables), and 86% of these indicated such facilities would be 1ncorporated '
within the next five years. o S

—
T
~——

Spectrum Requirements for New. Fac111t1es

\ As shown in Table 5, out of 11 new fac1]1t1es, 6 wou1d def1n1te1y
require use of an add1t1ona1 channel and a further three could utilize the
- existing channel adding to its utilization only two of the facilities were
canticipated to have a negligible effect on spectrum requirements.

[l

I




CONCLUSTONS .
1.

nN

The new facilities listed in the survey appear not to have been W1de1y
marketed at this point due to the relatively large proport10n (11 ) of survey
reoponden%s unfamiliar with them. . :

- A]thouqh not widely marketed, 3% of ex1st1ng svstems already are mak1ng
use of some new facilities and an add1t10na1 8% indicated that they intended

-to incorporate such new fac111t1eq .most within the next five years. Therefore,

approximateiy 11% of the existing %and mobile system markets will form.a .

- base for the marketing of new facilities. When sold on a wider basis, the

market for such new far11xf1es sh0u1d be considerably larger than this 11% .
flgure - . _

Introduction of new facilities requ1re< an aad1t10na1 channe], or at
Teast, increased loading of the existing channel in most cases. From a -
review of Table 5, the additional overall spectrum requirement arising .
out of an 11% market penetration for new services would amount to approximately
8% (ie. a land mobile system spectrum requirements will, in future, be
approximately 8% greater due to the use of new far111t1es than if conventional

Tand mob11e systems were in use).

A]uhough the 9amp1e size for the survey was sma11, it was representatlve
of the mobile user. population. Due to its small size, extropo]at1on of the :
figures above over the whole mobile population would not likely give an:
accurate assessment of future use; however, 1ack1ng further data this repO}t can

serve as ‘an 1nd1gat10n of futuro chds



TABLE 5

SPECTRUM REQUIREMENTS FOR NEW FACILITIES

"7 7. NEW FACILITIES

CHANNEL REQUIREMENTS

FACSIMILE

Additional

Increased

~ Loading

No

Spectiin }f;ﬁﬁ
Effect "o+

TELETYPE (HARD COPY)

DATA- TERMINAL (1) From Dispatcher to Mobile
, (2) From Mobile to Dispatpher

X .
X
X
X

SLOW SCAN TELEVISION
(1) From Dispatcher to Mobile

"X

(2) From Mobile.to Dispatcher

COMPUTER ASSISTED DISPATCH..s ..

~ COMPUTER INPUT FROM VEHICLE

COMPUTER .RETRIEVAL FROM VEHICLE

INDIVIDUAL SELECTIVE SIGNALLING

i

SELECTED GROUP (NOT "ALL-CALL") SIGNALLING

J) AUTOMATIC VEHICLE IDENTIFICATION

¢

hd

AUTOMATIC VEHICLE LOCATION




.EST’J‘_CEQIAIPE !

Ii. There are a nurtkar of facilities that are techinically feasible now

© and will, in all probability, becore available on mabile radio sys-—
tems. Scrm of those facilities have been listsd below. I1£ you are

' likely to incorporate any facility (i.e. if you check elither “"Likely™

‘ or "Definitaly" -which are in the shadad area) indicate the tiwe frame
of possible application by checking the wore aporopriate box of the

l next o, If the facility is already in use, check the first colum.

- = R . i PRCAAZILITY OF iNCCRFORATION Tiug :?(A“E
NEW FACILITIES - , " HAVE %O - .
- I8 SYSTEM IMFORMATION] OZFINITELY - ‘ 18 HExT .
R © RQM Ox FACILITY| - ROT__ USLIKELY uMDECineD 5 YESRS LATER
| FOR EXPLAKATIOK OF THE FOLLOWING ‘ s 1
TEPNS, SEE DEFINITIONS _
(A) FaCSIMILE (W o .- O o .0 o O
' .) TELETYPE (HARD COPY) o T I N 0O 0
By para TERMDNAL E ' — ' . - :
_ ’ (1) fron olseaTonen 10 masne - O3 O o - a Q4 o 0
l _{2). FRoM MOSLLE TO miseAicaeR 0 L (] G O (o o a0
) SLOM SCAK TELEVISION _ , ' '_ _
(1) FaoM pIsPATCHER 70 wame’ - LY - o O o .o a .0
(2 moweneToneatner 0 {10 O} O 0 4 0
I) CLAPUTER ASSISTED DISPATCH 0 0 a (RN {0 O 0
(F) COMPUTER IMPUT FROM VEHICLE T a o a4 0O O
\)  COMPUTER RETRIEVAL FROM S : . e .
. VEMICLE O a g 0 O 0O o
H) INDIVIDURL SELECTIVE ' : ey
“_ SIGALLIAS B S R I . a o 2 0
[) SELECTED GROUF (NOT “ALL-CALL®) .. L ' - e
.’ o e ¢ .o o ' N T o-0
(J) AUTCMAYIC VEMICLE IDENTIFICATION L) (] (W} O 0 o o
X) AUTOMATIC VEHICLE LOCATION 0 [:l (] 0 ] o @0
L) OTHER (EXPLAIN) ‘
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JUL 18, 1977 - . . wi SPECIAL FILLILITI&:S/INTROL}UCIION OF NEw TECHNOLOGY———""‘"—' k ; PA’Gt._"'"
.o : CLASS OF “USEK. ’
SFECILA FACILITIES SUMMARY

VLY TN TRAR . W SO0 N <. AP dh =0 A o
STCCICRT T AVICLGY Ll..u DUHIIHI\!

AN

HUSINESS & COMMERCIAL

- o s s e G40 o o e . B e e S e s e 60 e e s s S @ e 0 B0 Gt S B B S e s 0 e o O % p-muu-u---n«—ma-am—-—-mma---au«o-u---nm— . A T - . o I an T T S o . WD B

ACILITY - 00 - €1 o2 03 04 05 06 07 08 09 N0 CYES  TOTAL .
01. FACSIMILIE o 137 - 6 21 . 710 3% .7 2 1 1109 3 297 ‘
G2 TELETYRE 137 5 2 &6 o 3 ¢ 2 : Hre G297
- 03. DATA TESMINAL (1) 135 7 19 - 74 44 6 6 118 6 297 |
04. DATA TERMINAL (2) = ° 134 8 18 75 42 7 6 1 117 6 297 5
05GOS EAN—TY—tT Tt ¥ 2P 5 w5 3 — +oe ~-3 247 E
05. SLOW SCAN TV 2) 140 2 22 75 - 45 3 2 1 120 2 297 |
07, CohaDe s 2 21 70 . a7 7 8 117 8 . 297
Y S S S — Sy SR S S 5 P : i H——257
§9. CaRoVe g o136 19 69 46 8 8 1 2 115 o 297
10+ .1eSeSs ' 127 g 20 49 45 12 22 2 4 9% 24 291
Y55 333 & 24 53 56 i 3 : 2 ——103 Ho——257
12.;A,v.:. R 27 5 23 57 45 14 15 2 2 102 17 297 '
130 AeVele ‘ 127 5 25 5& 43 16 14 1 1 101 15 297 .
M s 5 PP Pty PG ———t % 1o 6 it ——tR4— 3361

s b e et e . . RV e - R 1

: OU - ruﬂber of respondents to survey uho did not respond 07 - Numbey of respondents viho wouzd d initely ircorpcratn_~
— - to this question. 7 the new. facility. '
, -, .01 - Number of respondents whose system Dresent]y uses thu; . 08 - Number of respondents who would .ncorpo"ate the new
e “new facility (Questionnaire: In System Now), - faciiity in the next five years. : -
. 02 - Number of respondents who had no informauion on the 09 - Numder of respondents who wguld incorporate tha new {
: . facility. . - o . { " fecility Tater than:the mext five years, : o
03 - Number of respondents who definitely wouid not--v - No = humber of respondents who would not. forscast use of  + : i
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~ "Land Mobile Systems: A Forecast for Major Urban Centres". In addition,

September , 1977
APPENDIX d

FORECAST FOR CONVENTIONAL LAND MOBILE SPECTRUM REQUIREMENTS

Introduction.

The materié?‘pfesenfed in this forecast of Tand‘mobiTe_Sbectfum

requirements was developed from a report by Quasar Systems Ltd. entitled

assumpfions and 7oading'criteria sﬁpported by various departmental and
eXternai'studieé*including the FCC have been used. |
The férecaét of spectrhm:requirements fof mobile ar&,p?esented in terms_pf
raﬁgeg‘of additiona]jépéctrum ra%her thén specific'va1ue§ toiparal1ei the' |
forecasts QF Tand.hgbf1e éystehé givenvthelqﬁasér report. An intermedfate rahgefbreca;
'ié given for the year 1985 and a long range forecast for the year.ZOOO. | )
The speétrum requfrements for each forecast:period résu1t:from 1oading
the.iand'mobi]é channels by vatying 'numbe;ﬁ of Tand mébi]e systems, The
number of systems per'channeT (f;e., Toading ratio)~which can, ih practicé,
be emp]oyed.fg based on %ﬁe‘numbér of mdbi]ésiin‘eéch of.the systéms<and

their collective, operational message requirements (i.e., maximum permissible:

“ waiting time, average message-iength, etc.).

Loading criteria

A review of the present Tand mobile 'systems indicates that'thefe_are
approximately 6.2 mobile ]i;eﬁces fqr-eQery land mobi1e base station in
w6, e
| | g.TheFefdré,’on a Canada wide.éverage, |
there are 6.2 mobiles 1n'fhé avefagé Canadian j&nd mobi]é system. There
_are'héwever, indicaﬁions that the average number of mqbilés per system in

the larger urban areas is higher than this figure and viceiversa.




g assumpt1ons thai

3
}

The Toading of channels by land mobile systems jg treéted in o
N . . E |-
\ - .
iwo ways. The Tirst method \|yses \ the FCC land mobile loading criteria

developed for aSsigning channels to new systems 1h»the 900 MHz frequency
band (806-890 MHz) These cr1ter1a r91a11ng to conventional d1spatch

lype systems in terms of mob1le 1oad1ng are:

' - p011ce traffic = 50 mob11es per duo]ex pa1r

- business ' 9o v ow o
= other | E 70 " n I _ s
- motor carrier, buses 150 u n o ow

The criteria also spec1fy that no wore than 5 1ndependent user xy tems 1'
may share_a duplex palr nor when a duplex pair 1is shared, canumpre thaq a
combined total of 50 mobiles operate on it. | | o

From thé QUES&T'StUdY which was based uﬁon‘ﬁumbsrs‘s%liaﬁd mobile aﬁa-.
using the FCC loading cr1ter1a, no more than 5 systems could share the |

same duplex pair (or 2.5 systems per51ngle chaﬂne]) Under the

- a e

a) . all new convenixonal Tand. mob31e systems will be operated in the uuplex mode

b) new Tand mobile systems will have on average 1ess than 10 mobx]es

‘each (1 €.y tc ensure no more than 50 mobiles operat1ng on a dup]ex pa1r)

and us1ng the FCC loading criteria, the f0110w1ng analysis has been |
° : ) - \
prepared for Toronto:

‘In Toronto, approximately 40% of a]]ocated ]and mob11e frequenc19s are not

useable due to:

intermodulation products or other interference with existing licences

stations

prior co-ordinated U.S. use of a portian_of'thé’channé1s}(for users

in'BuffaTo, etc.)




. forecast (1rom “the Quasar study) 8,900

: i
= !

- protectioﬁ of off-air reception of channel 7 VHF—TV by~foronto vieweré
(Tand mobile assignments in the 170-174 MHz portion of the VHF mobile
band interfeﬁe with réceﬁtion) - ' |
Assuming that some.hew 1énd'mob11e syst@ms cap.be'écéémmodated fn
existing land mobi1e.aiiocations until the.FCC jbéding Tevel is reached,
the-fo]1dWing spectrum reduirements are necessary |

For Toronto.- 1985

Most' probable number of systems (H1qh est1nate 11,400
- m?Low estimate 7,000»
!

Number of channels required to
8,900 = 3,560 useable

accomnodate new svsiemsv

| ""2.5

A]though at prpseﬁt on]y 60% of a110cated Tand nob11e channe]s are use-

‘able for reasons aT\eady d,qnusged th1q ratio shou]d increase to

approx1mat@1y 70/ sance 1nferference to the channe] 7 TV ass1qnment

causes a 11xed reduct1on in useab1e spectrum not one wh1ch increases

with he air 1ncrease 1n the 1dnd mobile a110ca*1on Therefore, a

Tigure of 707 useable will be used be]ow | o

Number of a11ocaLed channels required = ,i §;%§9.: 5;586‘.

Number- of channeis.present1y allocated in existing land

mobile allecations - 3,000 channe1s'(approXimate1y)

Rdditional number of channels‘reqUired 5,086 \. |
. : o :;'ﬁéxxl |

- 2,086 ‘ \A

- Assuming a standard 23 KHz requ1red channe] bandw1dth add1t1ona] 1and
 mobile spectrum requ1r°ﬂen+ to accowmodate new svstems .

2,086 X .025. MHz

52 .1 MHz additional




.

.
The table' gives the results'of the ané]ysisAof spectrum reqpireménts for 1985Tqy]

other major Caﬁadian cities using the FCC Toading criteria and also the ekisting

1oading Tevel for the 150-170 MHz portion of the VHF‘$andvin‘Toronto.

As an alternative to the.use of the FCC loading criteria of 2.5'systems

per channel, the existing level of 1oad1ng'f0r the 150-170 MHz bénd in

~ Toronto could be.chesen.' As may be seen in Appendix I, Attachment B o
additioha1 system growth'(i.e,.base stétion.growth) has not occured appafentiy due
to,itsla1ready high Tevel of assfgnment. The bénd is‘in essenbe saturated
at an average level of 3.25Asystems per channel. (There are 1972 base stations in
the 150-174 MHz band shoWniiﬁ Attachment B and 581 channels in the 150.8 . |
to 170 MHz band and épproximate]y 25 éhanne]s in the 170-174 band iﬁ “

‘Toronto). As most systems :in this band are simplex. no correction for low proportion

of dup}ex'systems will be made.

NUMBER OF .. RATIO OF

CITY . LAND MOBILE SYSTEMS  PRESENT USEABLE ~ ADDITIONAL SPECTRUM REQUIRE-
oy 1976y 1985 CHANNELS TO ; MENTS . '
' : : ALLOCATED CHANNELS | 2.5 systems/ |3.25 systems/ |
: : : S channel channel
e R B 25 kHz - 25 kHz
TORONTO 2,812 8,950 709 .} - B2 Maz R 23 WHz .
29 I
MONTREAL ~ | 2,726 7,800 75%. 29 5
VANCOUVER 1,93 | 7,800 759 ol ] s
EDMONTON | 1,190 4,200 | 80% R U TR
wLirAx 1 503 1,500 | sy} oo | o

. h . =
L .
. . ’ i . .
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The f0110w1ng p01n s‘sh0u1d be noted concerning the analysis:
. 1.1 !he_]oadwng tat1o of 3.25 systems per cnannel presently exist{ng in.
Toronto in the 150—174 MHz band can be aSSUmed to be the praCtiCal saturation
level” “for (oad1ng as the growth of new bace station. an1gnments 1n this band in '
Toronto has d(OppLd to /%ro due to the problemr of accommodat1ng new sy%tem%

in-the existing D?ﬁctromagnet1c envwronnent

2. The dwsuanae Trom the berder and fvom U.S. population centres has a

's1gn1f1cant impact in determ1n1ng spectrum vrequiraments.

-
bt

The overall Tland mob1lu-§ystem loading éxisting.in Toronte for all 1andv

mobhile bands at present is approx1mate1y 1.5 systems per channe] To.v

.1ncreaqe this ]oad1ng to the maximum FCC rate of 2.5 may be very d1ff1cuTt or

-1mposs;bie due to the present é1ectromdgnet1c envwronment in Toronto(1 e. ,place-

ment a“d power levels of ax1st;ng %Lat1ons, operat1ona1 consnra1nts, etc )

qummary and Conclua1ons

N

1. Using the forecast of 1and mob1]e svstems for 1985 presented in the
Quasar study, and two dmfferent 10adrng rat1os, the add1t onal
Lo A
‘spectrum requuvemonis for Toronto ]1e between 23 and 52 Miz. Add1t1ona1
‘spectrum tequ1rements for Vancouver and Montrea] for 1985 l1e between
5 and 29 MHz. R -
: 2,.‘ It is anb1c1pated that qexther Edmonton nor Ha11fax w111 requwre
addltlona1 land mob11e spectrum by 1985. | |
3. Due:to Tikely changes in teuhno]ogj, uncerta1nty in and 1ack of data,.
- no def1n1t1ve forecast of land moo11e spectrum requ1rements cou1d be q1ven
' bey0nd 1985 1n the Quasar Report; however, u<1ng the same assumpt1ons and |

tecnnnques used above, the range of spectrum roqu1rements for ?000 w111 11@

within the fo11ow1ng bounds.




l

.. - 6 -
)
Spectrum Reounrements for 2000 . | | .
CITY MINIMUM | MAXTMM
TORONTO 32 Miiz 205 MHz
MONTREAL 9 | w2
VANCOUVER 6 6
EDMONTON L
CHALTEAK 0 | 0
In arriving at these bounds, the lowest and h1ghe¢t estimaces.'i ~4;___”/ﬂ;

for 1and mobile system gwowth was used from the Quasar Report The-
minimum spﬁchum rcqu1rement shown about was ca]cu?ated using th1s 1oweSL
‘forecast of system growth at an assumed max imum 1°ve1 of qystem 10dd1ng
“(5 25 systems per ‘channel. To determ1ne the maximum spectrun reqa.rement
the h1ghe3L forecast of cystem growth shown in the Quasar Report was
used using the FCC p“oposed 1oad1ng level of 2 5 systems per channe]
For each c1ty, the percentage of useab1e Tand mobile channe1 to a11ocated
channels shown earlier in this append1x was used
An outline ofthe forecasts and COHC]U°10HS of the Quasar Report are
attdched to th1s appendix.
In summary, this report and ana1y51s re]ate on1y to the present
day conventional land mobile systems Any Spectrum requwred for new
) types of systems (i.e., ce11u1ar rad1o telephone,. new u1t1zens band etc.).,

would be in addition to the above requirements.




LAND MOBILE SYSTEMS: APPENDI X J: ATTACHMENT

A FORECAST FOR MAJOR URBAN CENTRES -~ QUASAR‘SYSTEMS LIMITED.

OUTLINE.

The purpose of this study was to forecast the numberfof Tand-mobile systems
Tikely to be in operat1on in the year 2000. - |

Since the greatest congest1on in the radio specbrum is in densely populated
areas, it was decided to prepare estnmates of the number of land-mobi le SJSLCmS
in five of Canada's 1arger centres. These centres are Vancouver, Edmonton Toronto,
Montreal and Ha11fax | _ |

~ Data giving the number of land-mobile systems for each of these centreq for
1973-1977 was obtained from the Integrated Radio Lgcen51ng Sys;em (1RLS). At the
same time, data was obﬁained'for 14 other centres. Statistical analysis of this
data suggested that an expoentia1 trend was present In view of fhe small numbér
of years of availab1e data, it was necessary to exam1ne other data ex tend1ng over

a longer time per1od for conf1rmat1on Date 9xam1ned Trom tnese other sevcra1

- other sources a150 uggested that the under‘y’nq growth Was expnnent1a1 Fnrfn@r,?

"there is very 11tt1e ev1dence in the data of a reduction in the rate of growth -

even when exam1n1ng sectors that were aa1d to be mature in ‘19/'j

FORECASTS::

The forecast is presented in'two parts. Tt seenms lfkeTy that the growth in

the number of land-mobile systems will continueﬂstrang'in the short range. -

" This is especia11y true with the energy crisis and the escaTating cost of Tabour.

The use of land-mobile communications can reduce costs 1n both of these areas
[see, for example, Plotkin (1974)]. Therexore, it is poss1b1e to obta1n fxgures
through to 1985 based on current growth. For the pe fod. 1985 to 2000, 1t seems .
Tikely that the growth in the numwber of land- m0b11e systems will be more

c1ose1y tied to increases in population than it has been 1n'the past. For th1s
period, we present forecasts based on the number of>Tahd~mbbiie'syS£éms per
1,000 population and popu]atlow forecasts prepared by the M1n.stry of f State
for Urban Affairs (MSUA). |




P

Since the current strong growth in the number of land-
nobile systems shows no sign of diminishing,:the forecasts for
1985 are based on a continuation of this growth during-the
intervening period. Growth in Toronto in . the period 1973- 1977

occurred at a rate which approxlmates cTOSely an exponentla1
~curve with a growth rate of 13.61% per year. ProgecLLng thls
forward to 1985 we obtain a figure of 8,900 land-mobile systemé,.

in Toronto in that year. The comparable figures for Montreal
are a growth rate of 12.79% ~and 7,800 1and~moblle systemq in
1985 (for full detalls, see Chdpter 5, Flgures 5. l and 5.2,
pp. 26~ 27) ’

The forecasts for the year 2000 were based on three .
hypothebas. The flrSL is that the ratio of land—moblle systems

to population will rbmaln constant from 1985 to 2000. It should

ne poluted out thuL this 1s somewhat conbprvailve, between 1973

and 1976, ln Toronto this Lat¢o increased by 35. 46/. or 10.65 5

. per year. The second is that the ratio of land-mobile systems

‘to population will increase by 50% over the periéd 1985 to 2000,

-or some 2.74% per year. The third is Lhat the ratio of land-

mobile systems to populac1on w1ll increase by 100° (i.e. double)’

over the period 1985 to 2000; this is equlvalenL to(4.73%_per

year.

The second hypothesis leads us to the figure of 14,700
systems in Toronto in 2000. This compares with 9,800 systems
under the first hypothesis (no growth), .and 19,600 under the

' third hypothesis. Figures for the other centres show a similaxr

pattern; these appear in Table 5.5, p. 30. An 1llustratlon of
the growth in Toronto appears in Flgure 6.1; grouth patLernsA

for the other centres are Slmlldr.
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FIGURE 6.1: The Growth in Land-Mobile Systems in Toronto

(for illustrative purposes only) -

NOTES:
per 1,000 population) aftel 1985
(2.74% per year]

(3) Assuming 100% growth in maxk@t penetratlon from 1983 to
2000 (4.73 pex yeal) »

(l) Asoumlng no growth in market pcnetratlon (number of systems

(2)  Assuming 50% growth 1n market penotratlon fLom 1985 to 2000

L3
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CONCLUSTONS

In this section we summarise briefly the findings of

this study.

‘The objective of this study is to forecast the number
of conventional land-mobile systems* in 5 major urban centres
across Canada, namely Vancouver, Edmonton, Toronto, Montreal

and Halifax.

As part of this study we considered land—mobile'syetems
in almost all the metropolitan areas across Canada (four were
excluded; see Chapter ?) In addition, we looked at varioﬁs
sectors of the economy, including Transportatlon, Commun:catlono,

Public Administration and Construction.

In all.of the major gentree e2cept Sudbury; the growth.

rate of tne number of land- mobile systems exceeded 11% per year.

The growth rate in the sectors of Forestry and Mlnes and Oils

was low, as might be expected; in all other seCLors the growth
: _ e A ohe ZhoWRL

o - N N .
rate exceedea 2% per year. The overall growth rate for all the

A S

centres was 14.13% per year. This compares with a growth rate
of 10.07% per year in the number of land licences in the~Private
Commercial service category since 1963, and a similar growth in
the U.K. of 13.57% in the number of radio-mobile licences

issued since 1964.

Two forecasts were prepared; a medlum range forecast

to 1985, and a long range forecast to the year 2000

*  New types of land-mobile communlcatlons, such as cellulal,

are not included in these forecasts.



;
CENTRE B ' POPULATION NUMBEﬁ O LAND-MOBILE SYSTEMS

; | SR (2) C(3)

i
Toronto 3,320,141 9,800 14;700 19,600 .

i Montreal 3,019,339 8,200 - 12,200 16,300: j
Vancouver 1,473,592 8,900 13,400 17,900
Edmonton = 858,163 5,500 8,200 11,000
Ralifax 317,518 1,600 12,400 . 3,200

i

w

TABLE 5.5: Number of Land-Mobile Systems

in the year 2000

NOTES:
(1) Assuming no growth in market pene£ratibn (number of
| systems per 1,000 population) after 1985 '
‘ (2) Aésuming 50% growth in market pehétrétion'from_l985 to
2000 (2.74% per year). o o :
(3) Assumihg 100% gfowth in market penetration frbﬁ‘1985

to 2000 (4.73% per year).
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Halifax 1.40

CENTRE 1973 1974 1975% 1976 YEARLY AVERAGE
. ~ ~ {COMPOUND)
- GROWTH
(%)

_moronto 0.74 © 0.79 0.90 ' 1.00 10.65%
Montreal 0.67 0.74 0.84 - 0.97 13.21%
Vancouver ° 1.05 1.16 1.43 1.66 16.65%
. Edmonton 1.41 1.69 1.82 2.15 15.03%
143 1.69 1.88 10.37%

" TABLE 5.4: Number of Land-Mobile Systems

" per 1,000 population (1973-1976)

¥ estimated

°
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. TABLE 5.2:

CENTRE REGRESSION - LOW
' ESTIMATE ESTIMATE. ‘E.STI.IV_IA'AI‘E
Toronto ‘8,500 ‘11,40Q- 7,0@@
Montreal | 7,800- ~io,ooo 'é;éobﬂ*
' Véncquvex :7,800. ,ll,BQO. ‘ S,éob  -‘
Eamonton 4,200 »7,106' '2;5Qg:.
Halifax 1,500 | 2,500 | :_éod‘

Estimated Number of Land-Mobile Sysﬁems.-fu

~in 1985 (rounded to the nearest 100)




S
ENTRE - 1573 1974 1975 1976 1877 Total Average Exponential Guodness of £it
- ' . : Growth Compound Regressicn % ‘
% _ Growth ‘ -Growth
: _ *7 Rate - .. Rate
. , . . e . 5

TURONTO _ 1974 2147 2479 2812 3264 - 65.35% 13.40% 13.61% ' 99.25%
| MONTREAL 1851 2062 2348 2726 2939 58.73%. 12.25% - 12.79% 99.19%

VANCOUVER 1167 © 1321 1642 1936  2135°  82.95% . 16.308 . 17.24% 98.59%

OTTAWA-EULL 677 775 895 1108 . 1192 . : 76.07% 15.19% © 16.05% - . 98.45%

WINNIPEG . 484 545 605 697 . 850 °© 75.83% - 15.15% . 14.74% . : 98. 258

EDMORTON 717 85 . 98B - 1190 - 1284 79.08% . 15.68% . 15.61% . 97.51%

OUEEES ~ . 53¢ - 610 721 787 908 70.C45 . 14.19% o 140078 g 99.328 - -
‘caLgaRy 636 711 864 981 1136 - 78.62% ~  15.61% 15.97% . 99.45% ' '
| LONDON - © -609 - 666 742 834 1007  65.358  13.40% - 13.108% 7.80%

HALIZA ' 352 361 440 503 549 - . 55.97% 11.75% 12.98% g 96.14%

WINDSOR . . 283 . 318 . ¢ 351 423 502 . 77.3%% - 15.41% 15.39% 28.37%

VICTORIA . . 318 339 . 368 482 546 .  71.16% . - 14.38% 15.348- . 93.80%
| SUDBURY - 432 © aze ‘483 502 . 517 - 19.68%  4.59% © o 4.82% S 97.73%

REGINA 177 201 216 . 259 298  68.362 . 13.91% . 13.83% ) 98.38% -

sT. josy's 156 - 171 . 189 224 .. 238 | 52.565 11.14% 11.79% - . 98.25%

SASKATOON - . - 122 128 - - 137 189 . 276  126.23%.~  22.64% 22.425 - . 86.73%
CHICOUTIMI-JONQUIERE 271 -~ 309 ° 350 - 392 - 432 © S59.41% - 12.36% - 12:.428 . 99,678

THUNDER. BAY. - .. .289 - . 344 . 379 419 449 . 55.36% . 11.64% o 11.39% L 57.12%

SAIN® FOMN . . -188 . . 218 246 301 338 . 70.71% . 14.30% - . - 14,94% . - . - .98.49%.

131,248 12,570 14,443 16,765 18,861°  67.68% - 13.79s - 14,138 . . 99.773% "

TABLE 4.1: Total Number of Systems
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APPEND !

ASSESSMENT OF EXISTING USE OF LAND MOBILE ALLOCATIONS

INTRODUCTION.

This report wi]];provide'an,ana1ysis of the extent of usage of the
existing land mobile allocations in various cities in =:Canada. In the report,
the land mobile allocations have been subdivided into six or seven bands.

" The channel bandwidth and the total number of frequencies or channe]s which

are theorei1ca11y ava.]able in each band is shown.

As may be seen From reviewing the number of clear frequtnc1es still
available, in any of the Canadian cities shown in Attachment A, the usage of
each of the land mobile bands differs. The lowest band between 30 and 50 MHz
is not particularly attractive for land mobile operations due to the inter-

- ference potential at those frequencies from distant assignments. Each of

the other bands appears relatively attractive for use by land mobile operations
with the exceptlon of the band from 170-174 in the vicinity of a channel 7 TV
assignment where land mobile operations cause interfereicesto television reception.

MFLHODODOGY

An assessment of the overall band utilization was made by compar1ng
the number of clear frequencies to the total number of land mobile frequencies

available in the five major Canadian cities shown in Attachment A. The
-extent of band uytilization 1s shown. as a percentage of the number of clear -

frequency channels compared to the total number of allocated channels for

any part1cu]ar city.

Atta<hmenL A-Summary gives the resuTLS for these cities. In total,
there are approximately 3,068 frequenc1es or Tand mob11e channe]s ava11ab]e
for use in any one 1oca11ty e

0BSERVATIONS

: Attachment A fow each of the cities, g1ves a point-in- t1me assessment '
of the ut111zat1on of each of the tand m0b1[e bands. : :

Attachment B for Toronto and Ham11ton shows the growth in base stat1on

dss1gnments and in mobile Ticences in the land mobile service in each area over

the last five years. The growth rate shown” in<Attachment B for stations in each -
of the Tand mobile bands gives a direct indication of the extent of utilization

of that band. For example, in the Toronto district office area, the band from
150~174 MHz has experienced a declining growth rate from 7% during 1973/74 to
approximately 0% in 1976/77. This indicates that the band is fuily utilized and -
that all further growth in base stations is directed or diverted into other bands,
notably bands 4 and & shown in Attachment B. As may be expected, the number of
mobiles in the district office areas increase in all bands. ‘This relates basically
to the additional loading of mobiles on to existing systems. However, the-

growth in the number of land mobiles operating in a band will approach zero

some years after the growth in base stations has reached the zero level, as

each of the channels available in the band redches its max1mum catry1ng capac1ty

in terms of number of mobiles. . :
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From a review of Attachmént A - Sunmary, it may b® seen that the land

mobile utilization of the existing allocations is highest in Toronto and

Towest in Halifax.among the five cities surveyed.. In Toronto, only 6% of
the total number of channels allocated to land mobile are available

as clear frequencies to meet the need of additional users in future.
Montreal, Edmonton and Vancouver, all have approximately 25-30% of their
allocated land mobile channels available for future assignments. The
smallest of the cities, Halifax, still has 85% of its existing Tand mobile -

allocation available For future use.

- CONCLUSIONS.

The f0110w1n0 points may be concluded from the as 5ﬂssment of ex1st1ng
land mobile allocation utilization in these f1ve cities of Canada:

1. Toronto has v1r+ua11y no clear channe]s for Fuzure use and
expansion of land mobile systems in the existing land mehile allocations.

2. Montreal, Edmonton and Vancouver, while they do have existing
capacity in the present Tand mobile allocations, will require additional
allocations prior to Lhe year 2000 to accomﬂodate even convent1ona1 land
mobile growth




ATTACHMENT A ~ SUMMARY

NUMBER OF CLEAR FREQUENCTES

PRESENT BAND UTILTZATTON

HALIFAX

i
i

CTTY
AVATLABLE FOR ASSIGNMENTS | - NUMBER OF ASSIGNED FREQUENCY

 CHANNELS COMPARED 7O THE
TOTAL NUMBER OF ALLOCATED
CHANNELS |

VANCOUVER 951 707

EDMONTON 889 71%

TORONTO \ 154 94% .

MONTREAL, 7767 75%

2607. . 15%

JEIPPREPATENY

y e M N s A
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ATTACHMENT A

LAND MOBILE BANDS - VANCOUVER B.C. AREA

BAND MHZ CHANNELLED
30 - 50 . 20 kHz
138 -144 - 30 kHz
148 -150.8 . 30 Kz
150.8-174 30 kHz
410 ~420 '.'; 25 kiiz.
450 ~470 | .,’ ' 25 kn;'

o
o)
|
t=

|
|

NO. OF

. FREQS.

999
200

88

581 .

400

800

7l

CLEAR FREQUENCIES

STILL AVAILABLE .
559 -
66
25
0
260'(Apprdxf)f”

101 -

(1)= Unable to determine actual  number of'fféQuencieé
still available for assignment in - 410 - 420 MH=z
band as U.S. listing shows a large number of

assignments as continental U.S.A. (Actual

.co-ordination of specific frequencies needed
to obtain more accurate results). ‘



ATTACHMEMT A (CONT'D)

"LAND MOBILE BANDS - EDMONTON ALBERTA AREA

NO. OF CLEAR FREQUENCIES.

gégg;ggg : | chﬁNELLED FREQS. STILL AVATILABLE

30 ~ 50 o 20 kHz 999 o 1as |
L 138 -14% 30 ﬁﬂz 200 .33
" 148 -150.8 '30_ kHz 88 . . 17 .
'i50.8;174 ,\'”'_ 30 kHz _7i5. ST o 87

410 -420 - 25 kHz Ca00 316

450 ~470 . .25 kms 800 - 302

.NOTE: Central Region have indicated that about 600 of the 999

‘Channels in: the 30-50 MHz band are not being wsed in
the Edmonton area duc to possible interference to. TV
reception., This constraint plus current assignments
leaves a balance of 145 channels available for assignment.

T e
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ATTACHMENT A . (CONT'D)

LAND MOBILE BANDS -~ TORONTO ONT.AAREAS

: : .. No. OoF - ' = -
BAND MHZ - CHANNELLED .  FREQS. , -~ COMMENTS

30~ 50 20 kiz 999, " About 100 clear frequencies
' o . still available. for assign-.
ment. ’

138 -144 ' 30 kHz ., 200 _ About 15 or 16 frequencieé*
. ‘ : : : ' still available for assign-
ment. I

‘148»0}150.8 30 kHz 88 - About 5 br'G'fréqﬁéndies
' ' : D still available for assign-
ment. o

..1§0;8ui70 _ Bb>kﬂz' a 581 . - No_élearffreéuénqieé avail-
. : : : . ' able. S e

170-~174 . . .30 kHz © 134 " This portion of the spectrum
' : : . restricted in its use due. to -
- ‘reception of Channel 7, .
- "Buffalo, N.Y. About 20-25
- frequencies can be utilized
~ however for low power -systems.
on a case by case basis.

410 420 . 25 kH=z . 400 Reserved primarily in Toronto
- ~ ~ o T for Government use. Unable
to determine actual number of
frequencies still available
"for Canadian use as U.S.~
- lists show a large number of
- frequencies as continental
- U.S.A. (Actual co-ordination
of specific frequencies needed
to obtain idea).- - ‘

450 ~470 .25 kHz .- 800~ About 20 clear.freQuéﬁcies
~ . o still available for assign-
ment. R : o
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BAND MHZ -

ATTACHMENT A (CONT'D)

'

. " “LAND MOBILE ‘BANDS '~ MONTREAL QUE. AREA

150,8-174 . 30
J410 T -420° . .25

450 -470 25

CHANNELLED
kHz

kHz

kHz

kﬁz-

kHz

kHz

NO...OF
© " FREQS.

,9§9_A‘
260,  '
88
715
00

800

- CLEAR FREQUENCIES

- STILL AVALLABLE

o

V(approx.)

Unable to determine.actual number of frequencies étili”A
sti1ll available for assignment in 410 -~ 420 MHz band
as U.S. listing shows a large number of assignments

as- continental U.S5.A.

(Actual co-ordination of specific
. frequencies needed to obtain more accurate results).
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BAND MHZ
300 - 50
. 138 ~1l44
148 -150.
150.8-174
410 -420
. 430 :~A?0

"ATTACHMENT A (CONT'D)

CHANNELLED

20
- 30
30

30

25

kHz

ki z

‘kH z -

.

kHz

kHz

k'Hzﬂ

NO. OF
FREQS ,

999.

. 200

88
715
400

_300

" LAND MOBILE BANDS - HALIFAX .N.S., AREA

- CLEAR FREQUENCIES

STILL AVAILABLE

943

o
67

307

382
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BASL STATIONS IN Thh LAND MOBI E STRVZCE
' IN THE TORONTO DISTRICT OFFICE AREA

442: TORONTO : | 1972/1973 [ 1973/1974 | 197473575 | 1975/1876 | 1976/1977
BAND 1 - (27.2250 - 50.0000 MHz) | L
-~ Actual Mumber Land Stations : -109%96 . 1126 1061 1113 111¢
Licensed at Years End : ' : .
- Annual 7 Growth at Years End . - - 2,747 ~5.77% 4.90% 547
BAND 2 - (138.000G - 150.0000 MHz) .
~ Actual Number Land Stations 126 176 22% 232 2456
Licepsed at Yeaxrs End _
= Annual % Growth. at Years Bad - | 39.687 25.57% 4.98% 6.03%
CBAND 3 - (150.0001 - 174.0000 MHz) ' ‘ | ‘
o - Actual Number Land Stations o  1718, ) 1840 » 1¢22 ‘_j 1¢73 i -.1872
" Licensed at Years End - . _ o , ' e : 3 :
'~ snnual % Growth at Years End ] | 7.0 | 4ukez |1 2,657 - .05%
BAND ‘4 - (410,0000 - 421.0000 MHz)
'3,-'Ac§ha1 humber‘nana Stations R - 300 . 30 ';,' .35 - 53 - - 68
. Licensed at Years End o o RE : ' 1D I o :
a T-_Ann‘uaz Z Growth at Years Emd - . |’ ; 1 0.00% | 16.67z. | 51.437 | 28.30%
BAnnisj;-(AJO 0000 = 470.0000 MHz) S | - |
'f'Q Actual Number Land "tat;ons"' , , | ‘236 g }' 308 e 449 '} 550 : - 688
. Llcovsed ‘2t .Years End o . R SRR o o B B
- Anrugl 7 Growth at Ynars End = R “' '30.51% £5.78%7 L 24,727 22.86%
1

« Eae



LAND MOBILE STATIONS IN THE TORONTO DISTRICT OFFICE AREA

.. 1972/1973 1973/1974 1974/1975 1975/1976 1576/1877
D 1 - (27.2250-- 50.0000 MEz) .
. Total Vuwber Stations Licensed 3773 6213 5369 5414 6067
at Years End
‘Anniual &_Groytﬁ at Years End 7&622 13.58% . 847 12.06Z
‘D 2 - (138.0000 - 150.0000 MHz) i }
Total Number Stations Licensed 616 853 T 1390 1410 1546
at Years End .
Annual Z Growth at Years End '38.472 1.  62.95% 1,447 9.65%
D 3 - (150.0001 - 174.0000 MHz) 4
Total Number Stations Licensed 14970 18639 19600 18681 20350
at Years. End . '
.‘Annuai'z Growth at Years. End - ‘24.51Z, 5.237, -4.69% 8.937%
D 4 - {410, 0000 - A21 0000 MHz) .
. .?otal Number Stations Licenseq. . 0 90 353 457
> . .at Years End : . Co
o ?quual Z Qrowthiaf Years~£hd E  292.222, 29.467%
ID 5 - (450.0000 - 470.0000 MHz | o
- Total Number Stations Licensed’ 1637 2437 - 17T 3964 5233 . 6301
at Years End ' T o , _
‘_Annual,z Growth at'iéars End -- 48.877 . . 62.66%7 " 32,0127 ©20.417.
7y

%”/??/ s
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.BASE STATIONS IN THE LAND MOBTILE SERVICE T
. .LN THE HAMILJ.ON DIS’T‘RICT OFFICE AREA
443:  EAMILTON. ' o o 1972/2973 | 1973/1974 | 1974/1975 | 1975/1976 | 1976/1977
BAND 1 - (27.2250 - 50.0000 MHz) | A | |
- Actual Number Land Stations. |- 118 | 141 0 | 151 198 | 239
Licensed at Years End ' S '
- Annual 7 Growth at Years End : e 21.55% 7.02% 31,127 20.712
RAND 2 ~ (138.0000 - 150.0000 Miz) _ §
- = hctual Number Land Stations. 25 37 41 ‘ Sl _ 77 i
Licensed at Years End A ‘ T i
- "Annual % Growth at Years End B 42.31% .| 10.81% 24.392 1 . 50.98% i
BAND 3 - (150.0001 - 174.0000 MHz) , S S _ 1
E ' -~ Actual Number Land Stations S ' . 545 . 71C 75¢% 816 ‘ 698
: Licensed -at Years End IR L . _ |
- Annual % Growth at Years End R ‘ ©10.08% | - 6.90Z |  7.51% 10.05% |
AND 4.-1(419.0030-- 42110000 “MEz). _ |
- Actual Number of Land Stations ' 0 o 0 7 11 |
" Licensed at Years End ) ‘ . - s - ,
- Annual 2 Growth at Years End - . .1 o.00z | o0.007 57.14% |
AND 5 < (450.0000 - 470.0000 MHz) | | | E B |
-~ Actual Number Land Stations - . .| - 4& | 68 . 95 |- 118 171
. Licensed at Years End A - ‘ L 1 , :' G : AR ‘
- Annual Z Growth at Years End oL s4ussz | 39,717 - 24,217 44,922
. l
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LAND MOBILE STATIONS IN THE HAMILTON DISTRICT OFFICE AREA
. 1972/1973 1973/1974 | 1974/1975 | 1975/1976 | 1976/1977
D 1 - (27.2250 - 50.0000 MHz) o
- Total Numbexr Stations Licensed . 277 401 568 690 8§22
at Years End _ A
~ Annual 7 .Growth at Years End 44,787 41.657% 21.487 019.13Z
4D 2 - (138.0000 - 150.0000 MHz) o
- Total Number Stations Li icensed 46 267 320 423 563
~at Years End ‘ '
- Ananual T Growth at Years End 480,437, 19.85% 32.197 33.10%
¥D 3 -.(150.0001 - 174.0000 MHz) S
| - Total Number Stations Licensed 3833 4911 5550 35710 6105
. at Years End . )
- Annual‘Z Growth 2t Yeaxs End- 28.12% - 13.017 2.887 . 6.927
WD 4= (410. 0000 - 421.0000 Miz) -
—'*otal Number- Statﬂops L*censed; Q. - 0 0 4k 169
.,Vf_fat Years End’ ‘ : ' - _
'{f;?éfAﬂnual 7 Growth at Years End 147.73%
Nn}5 ;7(4:o oooo - 470 oooo MHz), L , o .
~ Total Number Stat;ons Licensea‘ 458 586 776 1170 1394
at Years End- o D oy '
~ Annial 7 Growth at Years End e 25,217 32,427 . 50.77% 19.15%
i ) | 0 .
.‘A :
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Appendix H: 5upp0rt:ng Studies and Reports

c) (v) Rate of Channel Consumption for Land Mobile Radio

: e _ , oy,
Panul L : - . T RGN TY-CILASSIFICATION - BE SECURITE
*-l Distributien . .
1 S OUR FILE -H/REFERENCE
|
' i
'l‘“— o s o - 6110~ 2" (DTJ“ 5)
i : o - : a . S w] . Y()JRFILL- 'REFEBENCE
. : Lo EEE R . v R D
'RII DTS-S YT o - - .
o o ’ .:‘l” AR o N DATE . - »
' _ ‘ P S ) tay 20, 1976~ -

sﬁﬁ;u Rate of Channel "consumption® . =

.. ~. One criteria for the state of congestion in a band is the rate‘at
. which channels are "consumed". In this context, the word “consumed" is
“j,f‘ “used to 1rply that in a given area +he c0ﬂsumea channal is no 1ongn“ vacant.
e “If, in a given city, there are M channals avaiiable for land mcbile usage

211 N channels are consumed, ongusrwon, howevar, dees not imply that

© further assignments cannot be made in the band, because channel thr11q
“dozs permit further loading of these channels. Mhen further Toading is
impossible without severely degrading the quality Ox the sewllrb, the
bwnd is said to bP in a state 01 cat turation. - -

Th ‘attached computer printout repvesnnts thA stutc o1C congestion:

~of each YHF/UHF Tand ‘mobile band within a radius of 70 miles from th
‘cnwtre of each of the major Canadian cities. The data is extracted from
the FCC, IRAC and the DOC frequency 1ist data tapes. There are two.
tables .and a graph per page. - The fiqures in the tables vepresent the intal
number of channels cens umpd during or prior tn the year indicated. Thus,
in Montreal, by 1972, there were 146 channels cornumpa in the 430-470 iHz
band out of a total of N=300. The asterisk graphs ave pictorial ropquentan
“tions of the number of channels consumed in the tand immediately to the . .
left of the graph, and can ba used fcr visual axtrapolation. The sca]e is
1 asterisk per 20 channeis for all tables except for the "all DQHUS" table
-where it is 1 per 35 channels. ~ : o ' S

(

J

A table is a]so a*tached 1ndicat1ng tne nunber of channelc _ .
avai} b]e to the land mobile service in the variocus hands in various cities.
Mete that in certain cities certain charnels are not available due to pricr
allotments as .is the case for maritime mobile service in cities within
100 miles from the water bodie Using this table along with projections
in the relevant tabie the Lnnectﬂo date of conqnsxwon can be c%t1mauhu
1h19 conge5t1ow date is also ghown on tne ﬁrarho. : S

’ .:u . /2 L. _:

in a given band, then that band is sa1d to be in a state of "congestion® when . -



Pnpund1x H:  Supporting Studies and Reports

c) ( ) Rate of Channel Consumpt1on for Land Mobile Radio

" page 2.

-0

I' The congestion dates as derived from this extrapo]at1on are not to
be interpreted as the dates of saturation. The Tatter is difficult if = -
not impcssible to determine with the present state of knowledge because

II more and more systems can be shoe-horned into a band by sharing, off-set
assigning, power 1imiting and system tailoring using directional antennas.
The final state of saturation-can only be reached when a specified percentage

~|| of users has to wait more than a specified length of time to get on the
air, for a specified portion of the day. 1In fact the only reliable means
of predicting saturation is by experience when assignments commence being
difficult to make. The congestion date concept, however, is still useful

- II : for po?icy.and strategic planning purposes wherein potential problems can
be avoided by timely action. 1t provides a framework within which national

II solutions (such as spectrum re-allocation) can be imposed given that a

the urgency for solutions.

 Note that in certain areas the number of channels consumed
exceeds - the number of channels in the bands. This.is due to the use of
off-~set chaanTS wh1ch is becoming a U1d85pread p“acLﬁce in Cunada and Lhe B

- U S

f , ,Fo§ furthééldiscussfon; piease contact V.iséhay'of-DTS;s at 6»4749.

Distribution: DTS RDA -
e DOS- “RDC
J. .Braden Rpo -
R. Begley RDQ
SMS . RDP

- Att.

prob1em is only localized in a few key areas. It provides the measure of- _

[%ﬁ p4 }hnuf) ( ‘>“ 
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/‘.PPE\IDIX H: Part L(h‘i)

The. Economic Aspects of Land Mobile Radio:
Background Paper for Spectrum Allocation in . o AQ o
the 406 — 960 MHz Band

In the study of spectrum demands at_406~960_MHz,'ec0nomic
factors must take second placé_to'other’conqiderations fér'most of
the serviees jﬁvo]ved in the band. The economic motlve is not para-
mount in the amateur, radiolocation, cadLOdsgronomy and ISM qerv1ces,
and even in TV broadcast it is oversnadowed by gocial and cultural
concerns. * For the fixed service there is the‘alternative of other
‘frequencies, or the nou-radio medium of‘cable, to relieve commercial
pressures in this band. It is in land mobile, made pOSS b1e by redlo
eloné’and 1dealiy sulted to the 406--960 MHz baﬁd by txansm1381on, that
economics comes into 1te ovm. Aeronautlcal and marine mobile pale by

‘comparison, owing to their much smaller role in the bu51ﬂess world and

greater freedom from transmission restralnts.

An appreciation of the commercial nature of land moblle radlo_f.

'cen'be obtained from a review pf license data. As of March 19 77 there

were 215,000 mobile units licensed to business users,_concentrated in

the.transport,'taxi and cohstrudtion industries (aftachment i). OnlyH
40,000 licenses wére'issued to all government_agencies, aithégghithese'
represented a somewhat gfeater number of mobile units since municipal.
and natlonal defence users operate under a blaﬂket license. If 15
mobiles per license are assumed in tﬁe mun1cxpal and defence caeeg011es
.the total moblle population becomes 300 OOO unnts 1in early 1977 707

of them in commercial servmce.}

Since the oil crisis of 1973,Aenergy ceheervétion:has.teken'
on a new dimeesion,’transcending the faniliar boundarieé\of eest; The
public need to Telieve Lhe dependence on 011 has now a 51gn1f1cance not .
reflected by_the market, and in this 1egerd the conLrLbutlon of mob:le;
radio should be acknowledged. _The 24 hour ablllty tq communlcate w1th'

a Véhicle.on the road will manifestly séve'the‘waéﬁed t:ibs that“would;

C
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otherwise result from the contingencies of business or government.
The difficulty is to calculate the saving; for the reasons discussed

below, users do not possess the necessary source data. In the absence

‘of detailed, factual records from the user, recourse must be had to

the published estimates of the mlleage saved by wobile radlo.' Those
vary from 157 to 407 and if the lower value is applied to the existing
population of radio équippéd &ehicles, the indicated saving is 100 -
million gailons of motor fuel per year. Thlb benefit is a surpr131n0]y
high 0.47 of the total domestic oil consumption for all purposes in
1976. The future growth in o0il consumptlon is difficult to predict,
since it'will be affected by shortages, consérvatloq and the’ devplopment
of substitute energy sources. What seems certain is that the demand

for mobile radio with its attendant fuel efficiencies can'on]y be

enhanced as 011 supplies become scarce. In Atraohmgnt 2 this factor

.is discounted, and the projected fuel saving of 400 mllllon gaLlons 1n.

the year 2000 may be taken as a cons;rvatlve est¢mate.

In order to obtain the benefit of.firstwhand experience,
discussions were held with as many users of mobile radio as time per-.

mitted, seven in number:

Diamond Taxi ). .
CP Rail | )
Abitibi Paper )‘ Repoxted in a companlon paper
Smi.th Tranéport ) by P, Julien

_Ontario Depaftméﬁt of Transpoftatioﬁ

Onté;io Hydro ‘ | .

Consumers'

Gas’
in"such'a small sample, no_attempt.could_bé made tovrepfésent
the'populatibn of mobile users. Major firms were sélertéd’asvthésé would

have the resources necessary to. study tho cost ef fectlveness of radlo,_ _
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should they find it desirable. None had done so1 on'the'grouﬁée ehet
radio is essential to the firm's operation, and its- costs negllglble
in relation to other buslﬂess expense, Under these Cchumstences,
there is little justification for elaborate cost studies. An cbjective
assessment of radio would involve a,"Before and after” compariepn,_not
available 4in retrbspect»for'most firwes and requiringenew anfexpensive,i

controlled experi ment.

The economic justification for moﬁéle.radio in the eimpie‘
case, without ccnsidering data systems or sﬁecialized~desigﬁ,'eah be
demonstrated by a comparison of vehlc]e and radlo costs. At the very
least a vehicle driver, who may also perform other nutLes, will command

$J per hour whc“ the radio w111 yp1ca11] cost $2.50 per dav

(attechment 3). This calculation assumes that dlspe hing can be ﬂccomwz

‘plished with no increase in staff, which would ‘be txrug in small'radiq

gystems. In large systems the allowance for a Iull~;1me dlspa-cher

would be prorated cver 25. or more veh1cles-w1th little effeet on the

unit cost. At the above rates, the cost of radio wili7be‘ﬁaid”if’30
minutes of driver time can be saved in the day, a ot unreasonable
expectdtloq. Slm*lar]y, an aubomob11e operating at a‘hyplcal 7¢ per

mﬂe,2 or a small delivery truck at 15¢ per m,_Lle,2 w11l defray the

cest of fadioiiﬁ less than 40 miles can be saved in the day. The com~-

bination of drivaer and vehicle economies makes a nowerfu1 epgument

for radio.

On some occasions the cost of a mobile system can be repaid

in a 6ing1e’radio call. The Ontarlo Government reports of such a case,

in.which $80,000 was saved by 1nstructlons from the fleld to de ay the
pour for a concrete hlghway brldge¢ Ontarlo Hydro expedlte the restore
ation of tzansm1SSLon llnes by using a radio~equipped helicopter to

locate storm damage and dlrect-the ground crews. The savlnngf_even a

1 Tor a complete answer on cost effectiveness studies, refer to the
companion paper.. Data for these studies is_beingeprovided by some
of the companies. o .

2 ThL e costs are for gagollne, waintenance and’ t:req. 'Fixed‘cosﬁs

such as deprec1aLLon are excluded.




few hours in this dperation is highly signlflcant .to the utlllty, which
sustains a loss of $500,000 per day when a power station is dlsconnected

from the grid. An 8 yard shovel used in open-pit mining is»equipped

- with radio to minimize work stoppages, which cost $2000 per hour. Numer-

ous other examples can be drawn from industry, wherever vehicles or

roving personnel. are essential to the functioning of a large undertaking.

It is perhaps unfortunate that the user organizations inter—
viewed in this part of the study (Ontario Hyaro, Ontario Department of

1ransportat1on, and Consumers' Gas) are utilltles or QLa51nut111t1es,'

with all. the priority in radio service that that implies. In the Policy

Manua] services for the safety of life and property such as fire,
ambulance and police are given precedence over services essontlal to

the operation of utilities, transportation, etc. - The line berween these
two service categories is very'thiﬁ. Fire protoctlon, for example, is
difficult 1if the roads are not plowed in w1nLer, moblle radio is requlrod
for both. In such cases, there is little doubt that frequenc1es will

be made available to meet the public need. What - about tne small user, .

not engaged in so important an.affair?

The myalad small users of moblie radio, in the oonstructlon,

. manufactur1ng, resource and service 1ndustr1es. also have a claim on

radio frequencies. If the economic impact of 1ad¢o is no* xi- ible

_because it is diffused over many small usels, there is no reason LO

suppose that it is ahy the less real, or signlflcant. The publlc Stlll
beneflts from fmproved product1v1ty, fuel savings, and a standard of
serv1ce not otherw1se obtalnable. In view. of the publlc beneflts it
would be preferable not to restrict the demand for moblle services,
relying instead upon spectruh management to évoid'sﬁ uhdue prolifnrs—

tion of channels and wastage of speotrum. The merit of any moblle

. licence must be Judng in retrospect by Lhe exercxse made of 1t."For

new businesses or service appllcatlons, radio usage 1s nccessnri]y a
matter of conJovLure, being dependent on the uccess oL the v&ntule.
1t wonld be undesirable to stifle opportunltles f01 the sma]l user '

through Lhe lack of SPEthum allocations.
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The problem of wasted spectrum is likely to occur Jeast
among the major users of 1ad10, who have systems large enough to permit -

efficiencies through trunking and fLequency reuse, Already the firms

 dnterviewed have taken steps towards frequency conservation, with the

active sﬁpport of the Department. lThe Ontarioc Government proposes to

operate its eutire radio system for highway maintenance throughout the

p10v1uce on 8 VHF chaunels and 12 UHF channe]s._ Ontario HYdro conducts
B e o .

S—— e

all 1ts construction and malnLensncc of transmission lines on 24 channels
N“mmm remALrasty.

in the low band (50° NH Y3 additional channelj are requ1red for generat-

.ing stations and. “thl purposes. Consumels Gas needs only 10 THF

channels for its opcratlons, distributed ovef sevpral communltles.
Thesc economies of scale are not open to the smal] mobnle use1,'who must

combine w1tH other " users to achieve the same result.

The rgsl impact of moblle radio ‘is to be found in the publlc

domaln, where unfortunately it is least susccptlble to deflnltlon 1n

econonic ‘terms. Mobile wadio was first nSPd in pollce work in the
eavlv J9gO‘s. Here the public benefit from the protectlon of llfe dnd

proptrty is 1ndisputqble,valthouch no dollar value Lan be placed on it.

The next mobile appchaLlon was in taxls, yleldlng a signlflcant galn

--to the publlc in the form of faster service. Since those earl) days,

the instances of public benefit have grown in proportion with the spread

- of mobile radio. Consumers' Gas undertake to have a vepairmzn on the

scene in 15 minutes lf a gas leak is-reported; minimizfng the risk to
human life. The public safety depends on the contirnuous dellvery of
energy, food and other essentlal supplies, 211 requiring radlo.- The -
- cost .of & moblle telephone call is far below the return to the us er}
How can all these ‘benafits be assessed at thelr ‘true Worth to the

Vpubllc? Not by any known techni. que of economlc anglys1s.




Conclusion

Lor anyone familiar with mob11e radzo, this- paper w1lL be no
nore th@n a statement of the obvious. - The paper 1q Lherefore dlrected
to those not conversant with the subject, in the hope that mobile xradio
will receive its ‘due in the forthcoming reallocation of the 406—960 MHz
band Moolle radio speaks with a small publlc voice because its econo—
mic bﬂj@flts are 1ncapab]e of precise determlnatlon, and pabQ unnoticed.
This should not~be allowed to detract from_}@s 11ght£ul¢ claim to spectrum. .

~
4

| J.B. Young R S U T T
o 15 July 77 . A B . e . “‘Tipi ”lp~ff~~fuf R

'
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' Total Licences ‘ . L ﬂ: i5$,389 . 100;02

. ATTACHMENT #1
Distribution of Mobile Licences by
. Industry Sector - 15 March 1977
' Se$¥icé‘Category B - ‘Licences: )

Coﬁstructiop; r “ o _ ' '19;673
Taxi ‘ S 19,557
15,445
15,117
‘Special Trade:Contractors . S :V:12;755

Electric Power s ' o ;,12,453

Py W

Truck Transport

o

Air Transport

Railway Transport | s S - : 193936 e : o
' s 10,590 - 116,536 45.67 .

"
W

'Logging

Other Industry - Lo T 98,899 38.7%

Governmént'Sefﬁiaes
Forestry I .H A'f'. . . ) o ;?;253
Highway and Bridgé Maintenance - -.._ "H.f?,ZQQ
o Other Federal - ' _f o :f: -12,623
0ther~ProQincial S _ - o  :9;990 B - ;
Other Munlcipal I oo 2,938 39,954 ©  15.6%

T

Vﬁanicipél.and National Defence users operate under a blanket
licence.. On the assumption of 15 mobiles per licence for these users, the
total populatign would be 300,000 mobile radios’in’March;_l977. Lo
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Year 2000 Total fuel saving =400 million gallons

ATTACHMENT #2

" Fuel Saviugs Due to Land Mobile Radio

in'3976 the total domestic oil. conbumvtlon for all purposes

was 1,796,000 barrels per day, or’ 23 blllnon gallous for the vear.
(1 barrel = 3% 1np..0a1 )

In Lhc ELWAQ_gnbm¢ss&en "Spcctrum Allocatlons in fhe 406 960 -

e GRS Aot LR AT L

for lgndﬂmpbyl@\ggglp in ghg_perlodMLS&l;wQDl Thlq rate a]]ows for

- market saturaticn in rel@‘lon to the 11.5% annual glowth experlencbd in

1964-74, and appears “to be reasonableo' A7.5% rate of increase 1mpllea

. that mobile rad¢o and its attendant fuel eft1c1enc1es will quadr‘ple by
the year 2000. \ ’

-

Assunlnﬂ a 15/ mlleage sav:ng due to moblle radlo, at 25 OOO

miles/year and 10 mlles/gallon for each vehlcle.

Year 1976 Fuel saving per vehicle

© 25,000 miles X .15 = 375 gal.
* 10 miles/gal. ‘ :

Total fuel saving _
300, 000 rad10~equ1pped vehlcles X 375 gal 100 mllllon

gallons, approx. or 0.4% of toLal oil consumpt:on
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