FORECAST FOR CONVENTIONAL LAND

MOBILE SPECTRUM REQUIREMENTS
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The material presented in this forecast of land mobile_spectrum-
requirements was developed from a report bijuasar Svstems Ltd. entitled
"Land Mobile Systems: A‘Forecast for'Major Urban Centres“ | In addition,
assumptions and ’ﬁ&ding créteria supported. by various departmenta1 and

xterna] stud1es including the FCC have been ‘used.

:.Sep{ember s 1977

The: forecasi of spectrum requirements for mobile are presented 1n terms of

‘ ranges of add1t1ona] spectrum rather Lhan spec1f;c vaTues to para]le} the

forecasts of Tand m0b11e systems given the Quacar report An- 1ntermed1a+e rangeiorOCaf
. t

1s g1ven for the year 1985 and a long range TorecaCL for. the yoar 2000

The . spectrum requ1rements for each forecast per1od resuTt from 1oad1ng |

the land- mob11e channeis by Varyinq numbers of 1and mob{ie systems Thei

'number of systems per channe] (1 e., loading ratlo) which can, in. practxce,

-be- employed fs baéed oﬁ che number of mobiles in each of the systems “and

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

~ waiting time, average message~1ength,-etc‘);

"Load1ng cr1ter1a

A review of the present Tard mob11e syscems 1nd1caces that there are
approx1mate1y 6.2 mob11e Ticences for every Tand’ mob11e base stat1on 1n
1976. | | | |
| Therefor e, on @ Canada w1de average, o

there are 6.2 mob11es in the average Canadian land mobile ystem. Tnere'

.vare however, indications that the average number of mob11es'per system in

" the larger urban areas is higher than this~figere'3nd vice:versa.
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" band (806-890 MHz). These criteria re]at1ng to convent1ona1 d1snafch

‘same dupTex pa1r (or 2.5 systems pers1ng1e chawne?) Under the

' aasumptxons that

- a) .- all new conventional land. mob ile sys»ems will be operated in the aup1ex mude
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" The loading of channels by .land mobi1efsystems,is Yreated in x
. : : € _ ,

\ . - o
two ways. The first method yses - the FCC Tand mab*le loading criteria

developed for assigning channels to new. svotems in: the 900 MHz frequoncy

type systems in termq of mob11e 1oaL1ng ares

- police traffic : _ 50 mobiles. per duo,eA pair

- bﬂsiness : ‘ . 9p " " i " | |
.6‘ other A o 70 " u W v o i
- motor carrier, buses . 150 B Cw m : I

The criteria also specify that no-more than Slindebehdent user systems

‘mdy share a duplex pair nor when a duplex pair is shared, can.more than a

combihed total of 50 mobiles operate on it.

From the Quaear 5uudv wh1ch was based tipon numbers of 1and mob11q and

" using the FCC 10ad.ng criter1a no more than 5 systems coqu share the

~ AA . =

.
b) new land mobile systems w111 have on average less than 10 mob1les
each (J.eq,,to ensure no more than 50 mobiles qpera§1ng on a duplex pair)
‘ end ueing'the FCC loading criteriealthe'fellowiﬁg eneTysﬁe has-been" |

~ prepared for Toronto:

. In Torontog approximately 40% of allocated’ land mobile frequencies are not
- useabie due to: _ ' '

e 1ntermodu1at1on products or other 1nterferenee w1th ex1st1ng 11cences

stations

‘= prior co-ordinated U.S. use of a-portion of the channe1e (for.users

in-Buffalo, etc.)
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- protec;1on of off-air recept1on of channel 7 VHF-TV bg ToronLo Vlﬂwers
(land mobile assignments in the 170-174 MHz portion 01‘ the VHF mobile

" band 1nterfere with receptzon)
: :

Assumino that soma new land mobile Sy stems can be'accomwodated in
existing land mobw?e a]!ocat1ons until tnm F(L Teading Tevel is reached
the fo]1owxng spepprum requireinents are necessary

For Toronto.- 1985 3 : :
. Most' probable number of SVSLGmS o (High estimete 11,400
. forecast (from the Quasar study) 8,900 f~é ' ’

Number of -channels vequired to }'

accommodate new systems !

_pr”estimaﬁe_ 7,060

8,900 = 3,560 useable
2.5 | |
Although at present only 60% of allocated land mob1xc bhannels afé use- _
“able for reasons alraady d1scu55ﬂu, this y*a‘cu‘.’; shouTa 1rrweage +o
;approxvmately 70 s1nce 1nterference to the channel 7 TV ass1gnment
_causes a ‘1xed reduct10n in useab]e spectrum not one whrch 1ncxeases
W1th_the‘a1r increase 1p ‘the Tand mob11e allocation. Therefore, a
figure of 70% useabTe.wi11:bé.ﬁséd beTéw. _. | |
Number of a11oc§ted channels required = -{ §i§§g_: 5;385

o7

Number of channe1s present1y a]locatea1n ex1st1ng iand

mobile allocations = 3,000 channels (appr0x1mate1y)
Additional number of channels required 5,086 \
| 23,000
2,085 -

-~ Assuming a standard 25 KHz required channel Bandwidth,‘additioné1 Tand
mqbiTe_speétrum requirement to accommodate new'systeméi‘fii"- ‘

= 2,086 X .025 MHz - o

= §2.1MHz additional

—
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The table:gives the results' of the ana1ysis of spectrum requirements for 1985for

§

other major Caﬁadian ¢ities using the FCC loading criteria and also the existing
loading level for the 150-170 MHz portion of the VHF‘fand in Toronto.

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

per channel, the existing level of 1oading'f0r the 150-170 MHz band in .

Toronto couid be‘chosgn.f As may be seen in Appendix I, Attachment B | ) N g
additional system growthf(i.e,.base station'growth) has not occured apparently due - |
to its a}kéady high level of assignment. The band is‘in essence safdrated -
at an average level of 3.25‘systems per channel. (There are 1972 base stétionSfﬁd:

the 150- 174‘MH2 band choWn”in Attachhent B and 581 chann°1s in the 150.8 °

. . .
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to 170 MHz band and approx1mate|y 25 channe?s in the 170-174 band in : R :
~“Toronto). As most systems :in this band are s1mp1ex. no correction for Tow proport1on Z
o : T -
of dupJeX'systems will be made,. - - S e
= » . NUMBER OF “RATIO OF | ~ -
. . CITY..  LAND MOBILE SYSTEMS  PRESENT USEABLE ADDITIONAL SPECTRUM RhQUIRF-
l_:& S 1976 - 1985 CHANNELS TO - ! MENTS
, : ALLOCATED CHANNELS{ 2.5 systems/ 3.25 systems/
S c ' ~channel . . |channel
l | - . 25 kHz 25 kHz
c o ) ' l%
IV ~ TORONTO 2,812 3,950/ 708 | omewe 23 HiHy
1 | e 2 R
1 o . . ' - S | | §
-~ MONTREAL | 2,726 7,800 s f 2 - ] s
w  VANCOUVER 1,93 | 7,800 | = 75% 29 s %
1 | [ I I
j  covovon 1,190 4,200 sox - 10 ] o
l HALTFAX 503 | 1,500 g0y ] .0 oo 0
. . o 20 STl L o
s -t . . - R —— e et mz:.r-mr;' -




The fol1owing bbints should be noted concerning thé ana]ysié'

L 'The loading ratio of 3.25 systems per channe] prefent1y ex1qt1ng in

1

—~——

Toronto in the 150 174 MHz band can be assumed to- be the p“act1ca1 saturat1on

t

level” “for load1ng as the growth of new. base stat1on ass.gnments in this band in
Toronto hat dropoea to. z?ro due to the proo1ems of aucommodat1ng new sysths -
in the ex1st1ng e]achomagnet1c env1ronment

2.‘ The d1stance from the border and from U.S. popuTat1on centres has a o

's1gn1f1cant impact in determ1n1ng spectrum requirements. _
3.  The overall Tand mobile. sys stem 1oading-exis%ing in'TO“Oﬂtb fbw “11 land
:mob11e bands at present is approx1mate]y 1.5 systﬂms per channe1 '”To“

vlncrease this 1oad1ng to the max1mum FCC rate of 2 5 may be very d1ff1¢u1t or

1mposs1b1e due to the present é]ectromagnet1c env1ronment in Toronto(1 e ,p1acew

b
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ﬂunt and power Tevels nf ex1st1ng sfat1ons, operat1ona1 constra1ntq, etc )

IR

Summary and Conc1us10ns

1. Using the forecast of 1and m0b11e systems for ]985 presented in the
Quasar study, and two d1fferent 10ad1ng rat1os, the add1t1ona1
\ s
spectrum requirements for Toronto lie betwean 21 and 52 Nﬁz Add1t1ona1

spectrum requ1rements_f0rfVancouverAand Montreal for,1985 11e betWeen_

1

§ and 29 MHz.

2. It is anb1c1pated that ne1ther Edmonton nor Ha11fax w111 requ1re '
: o S

¥

| additional land mob11e spectrum by 1985.

3. Due- to 1ike1y chanqes in techno]ogy, uncerta1nﬁy in and 1dck of data, :

' .

- no def1n1t1ve fowecast of 1and m0b11e spectrum requ1rements couxd be o1ven

, beyond 1985 in the Quasar Report; howeVer, us1ng thL same assumpt1ons and
techn1ques used above, the range of sp9c+rum reqL1rementa for 2000 will 11e

w1th1n the f0110w1ng bounds
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Sbectrum Requifements for 2000.

CITY __ MINIMUM | __ MAXIMUM
TORONTO | | 32 MHz , . 205 MHz
MONTREAL _, 9 | 142
VANCOUVER | | R T 164
EDMONTON I o B =
CHALIFAX - 0 ‘ .0

“In arriving at these bounds, the lowest and highest estimates
for 1and mobile system growth was used from the Qua ar Report Th
minimum spectrum requ1rement shown about was calcu1ated us1ng this 10wect
'forecast of system growth at an assumed maximum TeveT of system 1oad1ng
- (3.25 systems per channel To determine the max Tmum spectvum reau1rement}
the h1ghest forecast of system growth shows in the Quqsar Report was
used u31ngﬁthekfcc proposed loading level of 2.5 systems per ghannei.
. For egghrgi#y:;the‘percenisge of Qseab1e Tand mobile channel to allocated
channels showﬁ earTfer'ih_this_appepdix wss used. |
An outline oftﬁe forecasts and conciusioﬁs of the Qqasar hegort'are
attached to this appendix. | . >’
In.suﬁnary, this report and analysis reiate on]y to'fhe préseht
day convent1ona] Tand mobiTe systems Any spectrum required for new

types of systems (1. e., cellular radio teTephone, new c1t1zens band etc. ) .

-

would be in addition to the above requirements.




