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' Executive Summary

The rapld growth in the use of land mobile radio durlng the
past decade has greatly increased public awareness of this formerly
obscure sector of telecommunications. From less than 15,000
mobiles in''Canada in 1961, the mobile population reached approximately
129,000 .in- 1971 and is expected to be aprox1mately double the 1971 §;$“
flgure by 1980. In addition public radio paging service is now fﬂ/
provided to about 25,000 individuals and the number of uéé?s could

easily exceed the two—way radio figure in a very few years.

There are four significant categories of commercial mobile"

radio service, each of which must be viewed by 1tself 1n relatlon—

ship to interconnection. They are:

1. Radio Paging - a competltlve one-way service prov1ded
by both independent operators and wireline carriers.
non-interconnected manual operation and 1nterconnected
automatic. operatlon respectively. There are. powerful
incentives in -the form of operating: econonics‘ and
spectrum utilization for seeking 1nterconnectlon of the
1ndependent public paging systems. ‘ :

2. Multi-user prlvate dispatch =~ through a communlty
» repeater.  This accounts for about 90% of Canadlan
Restricted Common Carrier Mobile Radio Service =
" (RCCMRS) - activity. It does not: appear to be a L
candidate for interconnection. u o o

3. Multl—user message relay. radlo service - operated
in conjunction with a landline - answerlng service,
About 10% of Canadian RCCMRS act1v1ty is of this .
type - operating under rather primitive manually »
interfaced conditions. Interconnection is desirable -
from the standp01nt of spectrum utlllzatlon, sub~-
scriber convenience and operator. economics.

4. Private commercial radio - a mlxed bag w1th dlver51f1ed
usage and varying needs, Many users (probably most)
will have no desire for interconnection. A few may. . :
Interconnection should be treated on a case by case bas1s
within a general pollcy framework : :

This group 1ncludes agencmes proV1d1ng emergency services.
which are currently permitted interconnection of customer
provided base stations by some carriers. However, in
Bell Canada. terrltOry, at least, almost all of the
interconnected services in this. category use carrier
prov1ded equlpment ,

A flfth category, the publlc mobile radlo telephone service.
(MTS) is -a network=connected carrier offerlng whlch makes’
provision for customer provided mobile equlpment It is: touched

only briefly in thlS paper.
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Distinction should be made, in discussing mobile radio :
services, between local, i.e. intra-city operations and long, haul
or inter-~city operations. It seems reasonable to expect, -as is
current practice among U.S.A. telephone common carriers, that
telcos could prevent intra-city mobile radio systems from toll
bypassing.by suitable terms incorporated in any 1nterconnect
contract. :

‘ There are about 120 public commerc1al radio paging transmltters
in Canada, with frequent new entries into the field. - About 20 of

. these are operated by the common carrlerS'- the remalnder are
provided by 1ndependent operators. ~

DOC user surveys indicated that the paging subscrlber operates
within the typical 20 mile (or so) reliable coverage radius about
97% of the tlme, and has no apparent interest in long haul paging.
Paging services as they have developed to date, System Wide Area
Paging (SWAP) excepted, have for the most. part been establlshed to
serve a local area only. : :

" About 12 of the 1ndependent publlc commercmal paglng
operators, have made representatlons to the DOC for 1nter-..
connection since early 1972.  These represeéntations have varled

in form from routine applications- for licence, through com~
prehensive briefs, up to written and heated appeals for. the
Minister to intervene. There has been one known threat of

- litigation, and one operator at least is reputed to have.d dlal
 interconnect terminal installed, presumably poised to inter~"
connect. at some future time. Another operator has . apparently S
devised a method of providing his customers with direct access
to the paglng terminal without resorting to.a physical 1nter—'f“”
connection. ' This sector is exhibiting considerable unrest and

the situation warrants the early attentlon of the DOC..;.‘ng :

Manual operatlon of publlc paglng termlnals 1ncreases P
the operating costs and reduces the potential for efficient .
utilization of radio channel capacity. A manually operated N
system might need five channels to serve a mere 3% of the _N:f.~
subscribers that could be accommodated on a interconnected - L
terminal using one channel with up—to-date digital technlques.'nfu;t«f
These factors are generally reflected  in ‘higher charges to, ..
the subscribers. . As- the demand for paging increases they w1ll
reflect in 1ncreased demand for spectrum. "It is worth noting
that one interconnected paging terminal using modern dlgltal o
technlques can handle about four times as many subscrlbers 'ﬂ;f“z'
as currently ex1st in all of Canadal - ' , - v

_ In the case of one-way radio paglng and two-way Message

'Relay Serv1ces, the: issue is not prlmarlly one "of. customer'f
provision of terminals. Rather it is that. network access 1n

any form is completely denied to lndependent service . . S
companies. It is recommended that, as a first step in llberal—
~ization, the DOC should encourage the. federally regulated _

" common carriers to permit interconnection of honwcarrier owned .
terminals at reasonable costs, for public commercial radio paglng.-‘

V)
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SECTION I

INTRODUCTION

The first phase of an 1nqu1ry, in Wthh the Department of'.
1Commun1catlons has been engaged concluded W1th the publlcatlon g
lln November 1972 of the "Working Paper on Pos51ble Interconnectlon
of Non-Carrler Owned Termlnal Equlpment and Termlnal Systems to the'
~ Public Switched Networks". ThlS paper, whlch 1s part of'the second
phase of the 1nqu1ry, deals with the pos51ble 1nterconnectlon of

Land Moblle Radio facllltles to the publlc sw1tched network.__ﬁ“.“

The Carterphone case in the U. S A. 1n 1968 revolved around fj,
a mobile radio 1nterconnectlon lssue.“ The per caplta usage of |
.moblle radlo in Canada, although only about half of the current
per capita usage in the U.S. A.,. 1s nevertheless now sllghtly |
greater than it was in the U.S.A. when the Carterphone case erupted.

Slmllar pressures for moblle 1nterconnectlon are deve10p1ng here.-

Land Mobile radio serﬁices can be'suhdivided intbffiééVgenéfaipi
vCategories; Although the basic hardware, exceptlng paglng recelvers,
©is the same in all categorles, the soc1al and economlc consrderatlons :
related to 1nterconnectlon with the. publlc network dlffer s1gn1f1cantly

from one'serV1ce category»to another. ﬁThls-paperAexamrnes_thea



following four categories:

1. ~ Radio Paging Services _‘ v B f%ffl_t

¥

2. 'Multi—User Shared Private DisPatch Servicesz7 N é;féﬁ;f Hhe

3. Multi—User -Shared Message Relay: SerViceslﬂgj.

—

4, . Private Mobile SerVices

These four categories are defined more~fullyxin'Appendices'

c, D' E and F. Base stations in the first three'categoriesfare

licensed formally in the Restricted Public CommerCial SerVice and

the fourth is licensed in the Private CommerCial SerVice. The

»"portable receivers in the Radio Paging SerVices are exempted from

licenSing.

):

The fifth category, Public Mobile ielephone Service (MTS), -

| commonly known as General Land Mobile Radio SerVice (GLMRS)

is provided by the telephone common carriers excluSively and

allows full' access to the public telephone network 39:{1:;f5f-

several years the carriers have permitted the uselof compatileGa

customer owned and maintained mobile radios in'the‘service;]

- since a form of interconnection of customer prOVided equipment

already eXlStS this category of serVice has received only brief

mention in this paper._

Background information on. land.mobile radio in.general
and on’ the first four serVice categories listed above, is
provided in Appendices "A" through "F"” General conSiderations
including toll bypaSSing and regulatory implications of inter~-'

connection are included in Appendices "G" through "J""
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'I.‘-ECHNICAL -S;I‘ANDARDS FOR "INTERCONNECT ION

‘éreservation ofdnetwork_integrity is_a-national'objectiVe
which must be met in any interconnection arrangement. _Theg:_lf '
preparation of network interface specifications and hardware-type' :
approval standards are already underway for pa591ve (network non—hi
address1ng) dev1ces. Prellmlnary draft network 1nterface standards
‘for paglng termlnals have been drawn up by an outs1de consultlng* »
:flrm and, subject to carrier. acceptance, could serve as a: bas1s;*;

for appropriate hardware type:approval”speclflcations.‘

CONTRACTUAL CONSIDERATIONS

. It is not only essentlal to interconnected publlc paglng h;.
and moblle radio operatlons that the carrler's 1nterests be :.
'protected, but also that the lnterconnectlng company have some?fi.
assurance that it can 1ndeed be prov1ded Wlth ‘the requlred
facilities. For example, blocks of C. 0. numbers in. the case
of network outpu181ng or alernatlvely the provrsxon by the
telephone company of data (DTMF) pads on paglng subscrlbers'{.m
telephone instruments must be avallable on tlme to accommodate o

ex1stlng and future requirements.
It follows that the telephone companiesvmustpbe'ablemto~quote
contractual rates for Central Offlce codes, trunks and access |

‘,llnes, tone pads and sQ forth.,

% ',CRC Consultants R.K. Walker & R.J,‘Crowder,~Brampton,a0ntario
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" Sample contracts similar to that employed:betWeen one

major U.S. Bell system cbmpany-ahd the independent "radio

carrier" are included in Appendices "I" and "J".
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" SECTION II

RADIO PAGING SERVICES

:Background information on>Radio‘Pa§ing Services is
contalned in Appendix C. One of the strongest'arguments'for
interconnection of radio paging services nas been.aduanced
in the form of allegations that the protected commonfcarrier is
uslng 1ts monopoly pr1v1leges to suppress competltlon in a
non—monopoly segment of its operatlons. The 1ndependent paging
serv1ce is frequently competlng Wlth the telco’s.pagingcservlce

and is kept at a distinct economic disadvantage by having to

provide manual interface between the telephone network and the:

paging terminal.

- The COmmon carriers have, with.few,.if any] exceptions
elected, to prov1de d1al accessed automatic paglng serv1ces. Their
customers' paging messages are d1aled directly to the paglng

termlnal and there is no need to have an operator in attendance,

The 1ndependent paglng operator, who under ex1st1ng rules
and practlces is not permltted 1nterconnectlon must operate o
manually and is faced with the»greater operatlng costs,~ Based‘

on amortizing the investment in the interconnect terminal'over a'

5 year perlod the equlvalent annual cost at present day 1nterest

rates of a l 000 capac1ty termlnal would be about $4000 By way

of comparlson, annual cost of keeplng a mlnlmum of one operator

‘.‘.v-.¢.6 )
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in agtendaﬁce around the clock 7 days a week is about’$40;000.

[ i

This becomes significant, eSpecially for those_operatidns serving

only a few customers. Interconnection would virtually eliminate
. . B } -

this operator expense, except in cases where the operator's

presence is required to perform some other function or functions

not directly relatediﬁo paging.

It Seems_reasonable to expect that the telephbne_companies can

pass their savings on to the subscriber and this is supported by

.the fact that the telcos paging offérinqs.are.generally $5.00 to

. $9.00 per month lower than those of the indepéndehté.izAitgough

there is no guarantee that interconnected independents would
reduce rates, there'is-evidence‘thét this has happene& in the U.S.A,,
where some unreQulated_independents‘are Charging as liﬁtle'as

$15.00 per month for interconnected paging services.

Apart from-monetary considerations, paging'subséribers:

appear to have no real preferences and seem equally satisfied =

whether subscribing to manually operated or fully automatic

services. However, there can be little doubt that,‘if;lower
rates were assured,.thé.aﬁtomatic‘servicesfwhich.éoﬁld’be’
provided through interconnection would be the more attractive . -

alternative.

" Traffic Load

Since the pﬁblic telephone system is the only means by which -

»1théysubscriber initiates a paging request,,whether the service is

interconnected or not, denial.of interconnection_doés th relieve

' the network of traffic, Furthermore, the carriers theméelves are

X - u . 7




w

1 4

[ 2]

promoting interconnected services. This indicates that they are

not fearful of overloading facilities nor of rﬁnning out of

central office codes.

- Toll Bypassing

If prevention of toll bypassing (see Appendix G) ls'agreedvto
be in the public interesty some effectiye‘form of prohibltion will -
be required where the potential for toll bypassing exists. Paging
terminals however,fdo not have facilities for addressing_the network,

nor for prov1d1ng two=way conversation.” The threat'to-the carriers

in: lost toll revenue is not apparent w1th paglng, where very llttle_

" of the traffic is long distance.

It seems reasonable to expect that tariffs filed by'the

carriers or 1nd1v1dual 1nterconnectlon contracts w1th publlc'

paging enterprlses could contaln a prov1so whereby 1nterconnectlon -

pr1v1leges.were subject to approprlate.ﬁno\toll bypasslng_clauses

' Alternatively, the radio licence might be issued, subject to

,such a clause. -Should‘interconnected paging operations be-brdught

under the purv1ew of a regulatory agency, the latter mlght 1mpose

slmllar restrlctlons°

As,a fact of life,'the.few paging calls that would originate

‘from. a-distant’point-could be made by Direct"DistanCe Dialling

(DDD) , if 1nterconnectlon were permltted, probably much more

economlcally than would be the case w1th.radlo llnks or dedlcated

. prlvate w1re lines. At least on major 1ndependent paglng company

'1n the U S A. has’ expressed such a preference."“
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‘Public commercial radio paging services are provided on a
oompetitiVe basis and are not intended to be a monopoly'service
like telephoneg Both Lhe common carriers and independent companies.
provide such serVices, with the- latter in the majority. The.

independents have shown considerable initiative in prov1ding service -
!

~in the smaller communities., The Lelephone companies have tended to

serve larger areas initially and move into the smaller ones after the

market has been developed by the 1ndependent° Telephone companies

in the prairie provinces have not provided paging servioeSa

The paging subscriber gains access to. the paging transmitter o
by the public telephone network.. Only.the.paging services prov1ded
by the common carriers are permitted interconnection_to the public
network. Independent oompanies must,~beoause of thevcarrier's
refusal to-interconnect, maintain a human-Operator.in.attendance

to take calls and manually activate. the paging transmitter.

The carriers' practice of denying interconnection to independent

radio paging'facilities suggests that they may be using powersdthat;

have been acquired for their monopoly services to restrain' competition

~in a sector which is not and was not intended to be a monopoly service.

The iesue is_more fnndamental than that of private ownershipiviseaévie
oarrier"oWnershipq Itfinvolves“the provision of a service,fi,e;~ |
automatic-dial access to the paging encoder,'which:ourrently_is not
available to.independent'paging.service operatorsu o

The independent paging company incurs much highexr operating_
expenses invwages and salaries, than would be the caée with inter=

connected terminals., This one fact argues,strongly‘for_interm
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connection{ .It is believed that communities as Small as 2,500d
population:might produce 50 paging subscribers° With interconnection,
50 subscribers could form the base for an economically viable

operation. Without interconnection,_these small communities may be

‘denied paging service indefinitely.

"Tone only" paging terminals fully compatible with North American

‘telephone networks with capacities of from 10,000 to 100,000 sub-

scribers are available and in use throughout  the U.S.A. and by -

'Canadian Common Carriers. - There is already a smallaCanadian

manufacturing base but its market is mainly in, the U.S.A.. The
terminals are essenLially passive (network non«addreSSing) and networkp
integrity can certainly be~preserved by»the use.and enforcement of
adequate.standards; | |

Thus - interconnection has'the'potential for economically in;f

creasing radio spectrum utilization(by as much as 100 times on a

.single channel "Interconnected "tone only" paging. can-reduce

telephone network hold time to about 20% of ‘that required in a

- manually operated service. The use of technologically up to-date -

equipment, on an interconnected.baSisi would make it ‘possible to serve

Canadas largest cities on a single channel for the forseeable_future°

'Sharing"of terminal and transmitter facilities by two or more paging

- entrepreneurs would be quite practicable and would ease spectrum

congestion in the large metropolitan areas.
| The iecent emergence of a device which provides no functional

benefit, but whichplegallypgets around the'carriers' tariffs, has

- opened tne door for independents'to_get'the equivalent of inter-

connected paging service. The carriers probably»haueznotning.to

gain atlthis time Ey continuing to deny interconnection;,~However, if,
such interconnection occurs Wlth no overall guidelines, the potential
economies in spectrum and land line usage may never be realized

.10
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SECTION III

MULTI-USER SHARED DIRECT DISPATCH PRIVATE MOBILE RADIO |

Need to Communicate With The Telephone Network

Baéed on subscriber opinion surveys, the typiealidirect,
dispateh subscriber does not want his vehicle operators to have.
direct accesslto tﬁe.telephone network. Since his'radie sySteﬁ
isAﬁsed almost exclusively fo direct_theebusiness adtiVities of
fhe mobile fleet,.he considers that it ie of the utmest»im»
portance that_he maintain personal conﬁrol;AVThiS control would
be eefiouslﬁ jeopardized if the Public, iﬁcluding the.cuStomers
of the business were eble.to taik directly by_telephoﬁe to vehicle

operators.

A very few subseribers indicate.that controlledjacceSS to
the telephone network from the vehicle would be of some value
to one.br two executives with radio.equipped'cars,-but.not at the

expense of exposing the entire fleet to the telephoning public.

The potential for using private dispatch mobile systems
for.emergehcy alternate communications in a time of_diSaster sﬁch

as flbod or storm could in fact be jeopardized by. unnecessary.

‘routing through the switched network. Not only do‘hetworks and

switching centres sometimes fail in eerthquake, storms Qr~flqods,
but traffic tends to overload with the risk that the_switching

centres mayenot be capable of handling it..

ees 11
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In thelr reply to FCC Docket 18262 Motorola Inc. made
the following comments, "many types of private dlspatch land moblle
systems may be used to meet the need for communlcatlons when

wireline systems and switching centers fail, but only if private'

- dispatch systems are not dependent on the wireline system or a’.

switching center".

There is no compelllng reason for wholesale 1nterconnectlon
of the remote dlspatCh class of service. Thls is further

substantlated by the fact that in the U. S A. prlvate dlspatch

“"communlty repeater“ operatlons have contlnued to thrlve alongS1de

of 1nterconnected two—way public serv1ces, caterlng to those needs .

which are pecullar_to thelr subscribers.

Although 1nterconnected two=way radio systems could
have their place in fulfllllng a different user need -as dlscussed
below and in Section IV, it would be an error to assume:that:the"‘

exisiting prlvate dlspatch type of serv1ce can be replaced by an.

lnterconnected serv1ce.

' There is, however, within’ the communlty of Prlvate Dlspatch
RCCMRS subscrlbers, a small number of people whose bu31ness

act1v1t1es would beneflt from some form of access to the publlc

' sw1tched-network. .If the spe01al needs of thls mlnorlty group are
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to be met, some economical means of doing so, without destroying

the working efficiency of existing multi-user systems, must be.found,

There are two alternatives which might accomplish that objedtiue.

- One of these alternatlves has been in use in the Province

.. of Alberta for a number of years. The Millman's Communlcatlons

Serv1ces Limited, Whlch ‘provides private: dlspatch automatlc re-
,peater services, under Restricted Public CommerC1al 1lcences
at a number of 1ocatlons throughout the province, operates on

frequenCy asslgnments suff1c1ently closevto the General‘Land

Moblle (MTS) part of the spectrum to. permlt channel sw1tch1ng,u.-.

. within a s1ngle moblle radio, from the RCCMRS channel to the
vtelephone channels. The service, which is used largely by

»firms engaged.in oil exploration act1v1t;es,_permlts_thevcustomer
to subscribe to pubiic mobile‘Teiephone'Service.from Albeftats,_,_

Department of Telephones if,he.desires.“"

The nature of usage ln the Alberta.case is understood to
be such that v1rtually all MTS calls orlglnate from the vehlcle,:
and contlnuous monltorlng of . landline to moblle calls is not
usually done.. Such. a service would have some of_the-characteré
istics of the "uniisted number“ landiinejserbice; However, thls
service is used prlmarlly in remote or undeveloped areas where the
‘provis;on or conventional landllne is 1nadequate for normal.

bu51ness purposes, and the radlo substltutes for landllne.,

In the more densely populated regionseof Ontario“and‘Quebec

'as well as the major urban centresythroughOut Canada,. VHF f'
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frequencles which would permit operation as descrlbed have long

since been allocated to other services many of whlch are mun1c1pal

‘flre, police etc. Consequently, an allocation of sultable com—

‘patible VHF frequenc1es on a natlonw1de basls could only be

made at this time by a major d1sruptlon 1nvolv1ng several thous—
ands of mobile equlpments. In less sparsely populated areas,

such allocations might still be feasible. It is understood that

'the wireline carriers are favourably inclined to this dual service

- arrangement.

A second. alternatlve Would be through the 1nterconnectlon

A of the subscrlber s prlvate dlspatch base statlon. _Thls would o

be done in a_manner 1dent1cal to that.dlscussed 1n_SeCtion’VIA

under Prlvate Commer01al Services.. Provided’that adeduate safe~
guards ‘are built in to prevent other subscrlbers on the system
from maklng unauthorlzed use of the 1nterconnect subscrlber s

facilities, 1t would have 1dent1cal 1mpllcatlons to that of an

‘1nterconnected prlvate system operatlng on a prlvate dedlcated

channel. This would be technically easier to,accomplrsh because :}

" there would be no»need_to reallocate‘frequencies. -However,; an

interconnected subscriber talking at:length over'the~telephone';'

network could substantlally 1mpede the normal use. of the system

'iby other subscrlbers.' Because of the, absence of slgnlflcant

expressed need for thlS form of network access by remote dlspatch '

rsubscrlbers, it does not appear to be worthwhlle cons1der1ng 1t
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at this time. Should future demand become’Sufficient that

reasonable loading of a channel dedicated exclusively to this.

"type of 1nterconnected subscriber, could be aohleved it might be.

feasible to permlt it.

_Summary of Multi-User Direct Dispatch

 The multl -user private dlspatch fa0111ty prov1ded by

\l

RCCMRS llcensees £111s a very distinct need in the eally growth

stages of a small scale bus1nesso It prov1des_a means.whereby the

"private user can‘getxmoblle radios into operation with little or

no time delay, with an extensive zone of reliablegcoverage~which
otherwise he might not wish to or could not afford."During_his
growth period it affords him a means of dlspatchlng and
controlllng company vehicle operators W1th a degree of efficiency .

very close to that Wthh might be achleved on a dedlcated private

' c:hannel°

The need for instant access to the channel consistent with

efflclent channel utlllzatlon precludes any. form of dlalllng or

- working through an operator, that would be 1mposed 1f dlspatchlng

were to be routed through the publlc sw1tched telephone network°

‘ The degree of subscrlber dlssatlsfactlon that can. be antlclpated
in such-01rcumstances would be a serlous_negatlve_factor 1n‘such

a service.
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Furthermore, unnecessary . routing through the switched
network ooula, in times of emergenoy or disaster where wire line
systems and switching centres fail, result in the radio'system-
being taken out of service where it'might otherwise provide an

alternate means of emergency communications.

Interconnection of multl—user prlvate dlspatch systems
main RCCMRS base statlon to the switched network appears to be
'operatlonally undes1rable. In those few cases where network
access 1s occa51onally deslred _1t can be accompllshed by .one of

the alternatives dlscussed in the precedlng sub—sectlon
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- result in a‘significant improvement, althoﬁgh.it cannot,be;expeéted-

" remote dispatch type of service.

- 16 -

SECTION IV

MULTI-USER RADIO SERVICE WITH MESSAGE RELAY

Need to Communicate With The Telephone Network -

This service, is currently provided"aslarRestricted '

' Common Cartier Mobile Radio Service, and is described in Appendix

E.

Subscriber surveys indicate that there is definite disatisfaction

with the verbal relaying of conversations between landline and mobile

_radio. Often the subjeét matter ié'technical.ih nature‘and_the

operator does not understahd the content or terminology that is"
being relayed, rendefing the communications unreliable -and time

consuming.

The RCCA has emphasized‘the samegpdints.ihjthéir submissioﬁ'

to the DOC. From the standpoint of spectrum utilizatidn, there is

‘little doubt that the elimination of thewoperatbr inﬁérface WOuid

that channel capacity'would ever be equal.to tbat achiéved byuphe

‘An_overwhelming argument for interconnection of this service

" arises from the facf-thathessage relay service subscribers, by». 
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“the very nature of their business operations, have to communicate

with landline subscribers. Their traffic is already on the net-
work, being_handled in an inefficient and time consuming manner.
At least for them one of the first effects of interconneotion mould
be to rednce.both landline and radio‘hold time for~the,samepvolume'

of traffic.

The MTS services traditionally provided by the. oarriers;‘with-
no facility for message holding and relaylng can not flll the pecullar
needs of this sector any more than a one—llne bus1ness service alone

can substitute for an answerlng serv1ce, since the. subscrlber is’

- chronically absent from the vehicle and does not want to have hls

-calls go unanswered.. At the same tlme, some telephone carriers’ are»not

permitted to provide~these kinds of service. For 'example, Bell-

Canada's General Régulations, Rule 3 and Rule 42 precludes;Bell

from assumlng reSponSlblllty for the transmission. of 1ntelllgence.

(see Appendix K).  B.C. Telephone Company, .on the other hand is.

permitted to'relay messages. It is not apparent that the regulatory
agency would deny such authorlzatlon-lf a telephone-company were to

ask for it.

Origin of Traffic

Dlscuss1ons w1th operators of lnterconnected message relay
systems in the U.S. '1nd1cate that in that envrronment most -of
the trafflc is. between vehlcle and landllne and, Lhat 7 % of lt -

orlglnates in the vehlcle.
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Scope of Service

b
T
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The subscriber to.message relay,class of service, underﬁ
existing rules which do not permit interconnection, rents on -a
:ﬁl‘ time shared basis,'a radio channel for purely-private purposes
to communicate between his own mobile - statlon(s) and a iand ‘Line.
telephone answerlng service operator. 'The prOV1s1on of radlo
faCllltleS, by the (RCCMRS) base station llcensee, for prlvate‘
purposes’ is-directly analogous to the prov1s1on by the telephone
companles of a time shared private telephone llne, pnyslcally

.dlsass001ated from the publlc sw1tched network

Should the RCCMRS base station, 'which'provides message

- relay fa01lltles, become 1nterconnected to the. publlc telephone
network, the whole telephone world would be opened to the sub—x

scribers. As such the base statlon llcenseegbecomes what mlght

be described as a semi-symbiontic common carrier, whose existence. -

" depends on the wireline carrier with whom his system is connected.

The implications of such an arrangement eﬁtend into‘a.multitude'o
of social, technical'and economic aspects'of'telecommunications

some of which are discussed below.

,:; ‘ V. The provision of-communications.services'to.the.publlcp:'
implies.a-responsibllity on the radio carrier to serve all -

. i subscribers‘within his territory_of operatlons, who apply for
service,'24 hours a day on a'year round basis.. He is expected

_to provide, through hlS own fac1llt1es and/or those of assoclated
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commOn_earriers,'a reliable technically compatible hook?up between
his eubscribers and any other subscriberfto~landline telephonev
or interconnected mobile services. To be consistent with modern

telephone concepts of service his subscriber'must be able to

‘access any other subscrlber through a single 1nstrument In'other
'words, the provision of serV1ces must not be fragmented to the.

point that any subscriber would have to subscribe to more than one

mobile radio service within his local calling area in order to

communicateé with the entire community of telephone dr-interconneeted P

mobile telephone users.

It is implicit in such a service thatrfacilities_fer

~efficient and accurate customer billing of tolifcalis,dandzif R

applicable, local message charges are provided.

Traffic Load Capability

In the traditional landline telephone sphere, the making

of traffic load surveys has become an important function of

the common carriers. - These are carried out to keep a watch-
ful eye on the capability of the communications facilities to .

.acceptttraffic during peak periods. Failﬁre to‘aéeommodateethe '

- load can cause repeated call—lns, tle up the central offlce

01rcu1ts and generally back—up trafflc to the detrlment of the

'system. A typlcal landllne objectlve is. that an- “all trunks busy"""

'51gnal w1ll not result more than once in one hundred calls.-ASuch

e 20
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a'capablllty has generally been achieved by prov151on of fac—
1llt1es whlch in fact lie. 1dle, a 51gn1f1cant part of the tlme.
Modern practlce is aimed at achieving the de51red level\of service .
most of the‘time‘while recognizing that anvofflce'may‘experience |

overload in an unusual situation.

Party line service, such as is still common in rural areas,

results in a somewhat'lower level of availability, butTtypically:

~the associated”plant remains idle up to 50—60%'of the time, Because'

of the uagaries of propagation-etc. associated'with‘mobilefradio,

availability of air tlme is typlcally no better than 506. Because o

_only one conversatlon can take place on-a channel at a glven tlme,

" the prov1s1on of addltlonal trunks etc. can. not contrlbute to

increased avallablllty on an 1nterconnected service. Avallablllty
may.be optimized however through a combinatlon-of sonhlstlcatlon-of
physical plant and other 1ncent1ves such as message rate structures
and/or message t1me llmlts Whlch would serve as a mlld form of
ratlonlng of the serv1ce¢ Although the 1ntroductlon of mes5age rate
charges in Bell Canada Publlc MODlle Telephone Serv1ces has apparently
resulted in’ greater channel avallablllty, U, S. experlence on 1nter—-

connected RCC systems seems to 1nd1cate that tlme charges alone have

.not been an - effectlve deterrent to lengthy conversatlons, partlcularly-

among the more affluent subscrlbers. leed time llmlts on ‘any one
conversatlon seem to have_been more effectlve 1n'ach1ev1ng equltable

division of channel time between subscribers.
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'Easier access to the landline and_greater facility in carrying

on conversations could lead to an increase in the message content

or the number of messages passed. U.S. experlence indicates" however

that subscrlbers can be conditioned to accept restrlctlons on‘.
message length. leen such restrlctlons, ex1st1ng subscrlbers,
could stlll ‘be accommodated on a given 1nterconnected channel

and they would experlence significantly greater utlllty, from the

service, than they_had,had prior to 1nterconnectlon.

Since messeage relay class of serV1ce already depends on'..
landllne with manual 1nterface, the 1mmed1ate result of 1nter—
connection would probably be a reductroniln hold‘tlme:per-call
to about haif the present epan.~ However, easierracceSS to'and '

from the landllne could result in 1ncreased calls and: could

attract new subscrlbers who do not now: use moblle radlo.

Thevpotential-for overloading central'office_facilities,
due to the.random presence of too manysﬁbecribere duringﬂpeake
periods, has been cited as one reason for~approachihg:hobile“radic
intercohnection:with'caution, Careful consideration-however, leads
to the conclusion that a radio chanhei.correspohds_to:ohe heavily

loaded business line (trunk). The number of trunkslrequired'at

“any one time cannot exceed the number of available'radio ¢hannels,

hence.the'servicehis:inherently not trunk limited, but rather |

" channel limited.




ot}

r &

_'.22“_

At the present time there are theoretically, ahout}3,200
Tmoblle radio channels available. -Practical.considerations'preuent-
: anquore than about 2000 of these from‘being used ln the larceSt:'
cities,' At the present state of affairs all restricted public
commercial two—way radio operatlons comblned account for only about
4% of the mobile population, hence would be entltled at the max1mum,‘
" to about 80 channels. However, based‘on the conclusions and.recommen-'
~dations of the foregoing section III‘about’QO% of these are not_"A
candidates for interconnection The remalnlng lOﬁ who would beneflt
from interconnection mlght therefore be expected to use only about

8 channels.

It is relatlvely 1mpos51ble to predlct how many non—users.? .
of mobi le radlo mlght eventually become subscrlbers to 1nterconnected
mobile serv1ce° ‘In one Amerlcan Clty of 220 OOO populatlon whereiiv
interconnected moblle service has been strongly promoted there are"
about 275 subscrlbers; They are being adequately-served on ll.
.jchannels.. Approx1mately 1, 200 to 1,500 messages pass through the
system per day w1th no message exceedlng three mlnutes duratlon.'
.Should a correspondlng per caplta usage develop in Canada ‘Montreal :
'mlght be expected to have about 3 000 .such 1nterconnected moblle |
subscrlbers by 1980 If there were 120 channels avallable to prOV1de“
a 51mllar level of servrce, then the central offlce could be called
upon to handle 120 radlo calls 51multaneously'durrng‘peak perlods.
This.would be‘a relatiVely minor‘load.ln a city of Montreal's éize,
_ The number of channels required in any other ‘urban area could be

expected to bear a s1mllar per capita. relatlonshlp. There does‘e

... 23
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not therefore appear to be any real threat of network overload
Dlscusslon s between DOC representatives: and one U S, Bell Company
which is host to several 1nterconnected moblle_operatlons has
oonﬁirmed'that they do not experiencevoverload"problems from.inter-A

connected mobile services.

Channel Capacity -

Operating experlence in fully interconnected U. S moblle
Operatlons 1ndlcates that a majorlty of calls .(75% orlglnatlng

in the vehlcle) are completed directly w1thout operator 1nvolvement

As a result the tlme requlred-for a glven=message content»ls cut in-
~half or less of. that- requlred ‘where an operator manually 1nterfaces
" the radlo with the landllne. From that standpoint, the message

.handllng capa01ty of a channel is just about doubled.

The.first beneficiary of interconnection would'be’the sﬁb»

scrlber, who,'except ‘when absent from the vehlcle,_can talk

dlrectly to a caller w1thout operator 1nvolvement He can-also:call

S a. landllne party. dlrectly. The result is" 1ncreased prlvacy and con—

fldentlallty as . well as greater efflclency of communlcatlons.l The

addltlonal psychologlcal factors ass001ated with dlrect person—to-

~ person conversatlon, although.not easily evaluated from a quantl—

'tatlve.p01ntvof view, would be a slgnlflcant.beneflt,‘ The:effect

would be a smoother and generally more satisfactory communications

process with increased information capacity.

24
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The other beneficiary would be the.independent mobile radio-

service operator. The provision of optional operator interception

- is one of the strong points that distinduishes the independent from

the common carrier MTS, consequently the operator can not be eliminated.

. Observation of an interconnected service however, leads to the con-

clusion that the 0perator load is sufficiently llght, even on a
system of several hundred subscrlbers, that other dutles can be
shared. = Reduced lnvolvment of operators Wlll free them'for~other

dutles such as landline answering, moblle paglng etc.; and may result

" in reduced staff requlrements and lower operatlng costs.‘

Undoubtedly, Lhe ability to offer lnterconnected SeerCe w1th

foptlonal operator handllng would stlmulate sales and open the door to

new marketing opportunltles for the lndependent operator.

As dlSGUSSed in Sectlon III, some RCCMRS systems have been

- allocated channels ~such that the subscrlber can readlly sw1tch to.

the common carrier prov1ded General Land Moblle channels and thus f

access the public telephone network - For standardvproductlon moblle

equlpment such channels.must be Wlthln approx1mately 600 Kllohertz

of the desmred General Land Moblle channels on VHF and about 1800

Kllohertz on UHF,
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- These are specialized applications, peculiar to an area where

landline telephone facilities do not exist and where the bulk of

_the subscriber's traffic is~private dispatch.with only occasional

need to access the telephone landline.

Such an arrangement might serve as a second rate alternative to

full 1nterconnectlon ‘of message relay serv1ces, but would preclude

operator 1nterceptlon of unanswered landline calls to the moblle

subscrlber. In the heav1er populated areas of Canada, ‘where. approx-

' 1mately half of the- moblle radios operate, frequenCLes within 600

i

Kllohertz of the General Land Moblle Serv1ce frequen01es have already
been allocated to other services. AlthOugh such allocations may
still be fea51ble on UHF, they could only be achleved on VHF tnrough

a-major reallocatlon program.

‘One of the more sophlstlcated forms of 1nterconnected mobile

.service would be based on the IMTS (Improved Moblle Telephone Serv1ce)

concept whlch 1s used extenslvely 1n the U SA.,by the common carrlers.

. 'Such ' a serv1ce would prov1de landline access by s1mply 11ft1ng the

mobile handset accompanled by automatlc searchlng for a free channel

w1th aural (and optlonally v1sual) busy channel 1nd1catlons and E

1trad1tlonal digl tone when an.avallable channel is selzed.

The moblle unlt then has dial ‘access to the network and the.

transmltter automatlcally sends a subscrlber 1dent1f1catlon code'
| ... 26
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which permits automatic ticketing of local message (if applicable)

“and toll charges.

The full IMTS system permits direct dialling'to the mobile
£fxrom the landline without manual operator‘intervention. If the

called party (mobile) is out of the vehicle or does not answer,

within a given period of time a call lamp indicates that there

has been a call. Other optional features such as horn”blowing~

or external lamp lighting are available.

The IMTS sYstem can be readily adapted to'the'interconnected

'message relay serVice. Depending on the operator's preferences,

other faCilities can be added. For-instance, if-the mobile subscriber

does not .answer a call Within a_given time period, it-can be made

to automatically revert ‘to the landline answering serVice operator

;who records the call takes the message. and later relays it to the

subscriber (who has been alerted by -the. call lamp) When the latter

"calls in" to the operator.g

Another variation .automatically summons the'answering'service

operator if the mobile subscriber lifts the handset but does not

‘begin’ to dial within.a prescribed period ~Other options include

timing devices’ which audibly warn the subscriber when a’ basic flat
rate message time is about tO-be exceeded. and in the extreme form

even break the connection when a maXimum allowable message time

has expired! 1In some cases, by arrangement Wlth the interconnecting A

landline telephone company,'all long distance calls from the mobile




are automatlcally routed through the telephone company operator to

enable direct billing by the telephone company.‘

Some subscribers are content with one-way dialling, either from
mobile to landline or -landline to mObile.'u?or theée,*a somewhat less
. sophisticated system will suffice, in which'the answering serviCe 3

,operator 1ntercepts ‘calls in the approprlate dlrectlon and then

summons the called party making the 1nterconnectlon by manual sw1tch1ng.*

‘The subscribers then converse dlrectly w1thout operator monltorlng. a

Varlous comblnatlons of the above and other features are .
posslble. In its slmplest form, the system could operate as- a
relatlvely unsophlstlcated mobile radlo worklng through an |
" answering service operator who 1ntercepts all 1nbound ‘and : out—
bound calls,-d;als Or summons the.called party and then\manually.f;l
interconnects and disconnects the radio:channel»and the landlfne:»
As the number of automatlc features are reduced the less the fac111ty
resembles the famlllar home telephone and prlvacy, ease of use, |
'Spectrum utlllzatlon and overall subscrlber satlsfactlon suffer{y
There is llttle excuse, cons;derlng the advanced state of avall—‘:
5able technology, for 1nterconnect1ng prlmltlve fa0111t1es to ther‘i
:network : As a condltlon of 1nterconnectlon mandatory serv1ce
standards should be established to ensure that the equlvalent o

of IMTS, as a mininun, 1s_prov1ded.




Competition With the Common Carriers

el

‘In‘the event of interoonnection, the ‘radio common:carriers
E would then in effect be offerlng a Land Moblle Serv1ce operat—
lonally similar to the General Land Mobile SerVLce now prov1ded
by the telephone companles but wlthout roamlng capablllty. ln
some cases this might[result in the provision of mobile telef
‘phone services in locations where the'telephone companies have
not seen fit to provide service to-date}~ In other oases;'itﬁis
- to be expected that the radio carrier would be‘offering'servicegi

in larger urban centres where the traffic handling oapabilities

been llmlted. If the message relay serv1ces ‘were lnterconnected

B there would-stlll be two‘essentlal dlfferences; namely::7

.;ég ) a. _The message relay service would prov1de an operator to
answer the landllne, take messages and pass them to the

subscrlber.

b. The.message relay serv1ce would generally be a communlty
serv1ce offered w1th1n the . rellable coverage area of "

"a local transmltter (about 25—30 mlles radlus) whereas

. ‘ ‘._-the general land mobile service offers roamlng perlleges’

»thoughout all areas served in Canada and the U. S.A.

It lS reasonable to expect that subscrlbers, wno do not requlre

-roaming serv1ce, may be enticed for one reason or. another to- leave

of the telephone company s moblle telephone serv1ce ‘has hlstorlcally-l”
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the telephone company and go to the independent local:service. Oon
f;f' . the other hand, if the telephone companies are;generally concerned,

“the competltlon provided mlght be incentive for them to upgrade

ex1st1ng services and market them more v1gorously to retaln or even

"expand their mobile business.

The interconnection to the switched network of two-way fT
- mobile radio message relay services, operated in.conjnnctionf

~with landline teleohonefanswerinq would provide distinot*ober-

“«.loi:
3

ational benefits in the form of efficiency and convenience‘to;

existing subscribers and would probably attract newvsubscribersi~..

Ly

who otherwise would not use two-way radio. Telephone companies
generally do not offer and, in some.cases'are preoluded by. their

general regulations from providing operator message relay services.

such an 1nterconnected serv1ce would be llmlted by the avall—
abllllty of radio channels and would not " constltute an overload -

hazard on the sw1tched network

NetWork.integrity_can be preserved=bv observing procednres-'
and technical.standardsiof performanCetand network_oompatibility,
In.the:interest of ?reserving toll-services for the-common carriers,
authorlzatlon should be confined to the prrmary rellable coverage
area of the base statlon and connectlon Wlth any other systems by

means. of radlo llnk or private network should be prOhlblted




Continued denial by the carriers of interconnection privileges 3

L.y

for this group does not appear to be justified on an economic
or competitive basis since the carriers themselves'do-not provide

a comparable service.

Whether or not- the operatlon of such 1nterconnected services

should be completely under the purview of a government regulatory
agency is a matter for further consideration and may beﬂlnfluenced.

by the power whlch the DoC already has or does not have to control

S or limit the scope of such operatlons.




A T

- 31 -

SECTION V

PRIVATE MOBILE RADIO SERVICES

Need FPor Interconnection

Background information on the Private Mobile Services is

“contained in Appendix F. It is impossible to generalizeronithe
value of interconnection to private systemé..'The-majority of

~ them are employed excluSlvely for dlspatchlng vehlcles where

the only person hav1ng a need to communlcate Wlth the vehlcles'w'

is the.dlspatcher 1n_the owner's offlce.

Most such -users do not want thelr drlvers to have‘access N
to oxr be- reached by the publlc through the publlc telephone network.v
Waste -of time, unnecessary tie-up of_the redio system“and 1ntolerable.'
loss of control over.fleet operatione'cohid resulttf Furthermore A |

as with multl—user remote dlspatch serv1ces, the requlrement for

" instant access to the system generally precludes g01ng over . the

sw1tched network as a normal mode of operatlon.

On the other hand, there are some categorie's of users to

‘whom interconnection would be of considerable value. These are

‘discussed in the following subsection.
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User Categories Which Would Derive Benefit From Interconnection

Resource development and exploration companies have complained

" that their requests for interconnection of privately‘owned base-

stations to facilitate mobile access to the landline have been

consistently denied in Bell Canada territory, although other carriers

--have been reasonably co-operative. This has resulted_in some in-

stances in duplication, by radio, of the carrier‘sefacilitiesfall
the way back to civilization. They maintain that inrthe frontier

areas, where no 1andllne fac1llt1es ex1st, or Where exploratlon

"act1v1t1es are too trans1tory to- justlfy telephone constructlon,~

fthat it is essentlal that moblle and portable radlos have

1nterconnectlon through their base station fac1llt1es to the

nearest telephone network.

In some -instances Bell have offeredito proVide'interconnected
fixed radlo fac1lltes, but under terms apparently less attractlve S

than private ownershlp. In other cases. the deslred moblle fac1llt1es

' simply are not allowed.1nterconnect1on.:

‘'There may be other categorles of prlvate systems 1n whlch
1nterconnectlon would be advantageous - however, these are llkely

to be ‘random appllcatlons.

With the lack of'privacy that mobile radio now suffers,»many“
potentlal users in. hlghly competltlve buslness act1v1t1es are
loathe to use radlo, whether 1nterconnected or not. Adoptlon of

avallable technology whlch would assure complete prlvacy mlght of

.' o‘u‘o 33
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Network Loading

Just as in message relay service, network trafflc from inter-
connected prlvate mobile radio will be channel (spectrum)’ llmlted
rather than trunk-limlted. Present state of the art does not-permit

more than about 2,000'channels to be.allocated in anY’given'

‘geographical area. With the poss1ble exceptlon of two or three

majoxr metropolltan centres, 1t appears hlghly unllkely that most

of these will be used for many years, certainly not in this decade.-

It is doubtful if as many as 10% of "the private systems in

Canada would want interconnection. As a consequence the number .

: of interconnected private'system channels, even in-Montreal or Toronto,

would probably be 1n the order of lOO to 120. Even w1th 100% of these

_seeklng network access in peak perlods, the. effect on- the network

would be minimal.

Furthermore, interconnection of emergency seryices togdate have

been predominately for night use only, a factor which could inffact

result in greater utility being derived from the'public network, :

- rather than having detrimental effects.

Needed Safeguards

As in the other services the-telephone companies are fearful:
that 1nterconnected radio systems will be used to’ bypass toll

Some large users already have extenslve prlvate radlo, prlvate tele—

-phone and tle—llnemfa01l1tles whlch bypass toll. It 1s questlonable
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in such cases if any effective.method can be found for‘prohibiting
a greater amount of toll bypassing through interconnected mobile‘
radio. Contractual terms and appeal to user integrity_appear to

be the most suitable means of control. See Appendix'J;-’

On the other'hand the majority of ﬁobile‘users ha#e-oniytone:_
base statioh; Their_ﬁse of mobile radio is confined_to.therprimary'
area ofvreliable'coverage - usuallf from 10 to 30 mfles radius;*:While'“h
they may be in some cases be able to span more than ohe local'callingh.'

zone by means of radlo, thls ablllty does not dlffer from that

,whlch is prov1ded by the carriers . themselves in the General Land

Mobile Servrces. However, in these SLngle base statlon Systems

‘dellberate toll bypass1ng which mlght be accompllshed by externally

llnklng two or more interconnected base statlons would normally be out

of the gquestion and economlcally unfea81ble. .Ittdoes‘not therefore
» appear to be nearly_as serious a threat to-Carrier;toll revenueras

has been represented.

It would seem reasonable in prlvate systems to. 1mpose contractualt
and/or licensing conditions which spec1f1cally prohlblt the 1nter—.

connected llcensee from selling serv1ce to others.

Private mobile 5ystems‘Vary widely in size, scope and needs.

There are justifiable circumstances for interconnection of mobile

'systems'operated beemergency service agencies, Utilities:and~:.
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resource development organizations operating on the frontiers.

Other categories of private mobile may or may not need inter-

connection and most will not want it.
Network loading would be channel limited rather‘tnanhtrunkt '
limited and is unlikely to become a problem for the telephone

companies.

Fac1llt1es for toll bypasslng are already avallable to ‘many

large organlzatlons and it may be necessary to: rely on contractual
~ terms of 1nterconnectlon to further restrlct it. Prohlbltlon of

'toll bypasslng in small systems 0perat1ng from a s1ngle base statlon

is not llkely‘to be difficult.

Network standards and hardware type approval standards 51m11ar

'_to those requlred for 1nterconnected publlc commerc1al mobile -

services should be adequate to protect network 1ntegr1ty and ensure

"acceptable performance.
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SECTION VI

CONCLUSIONS AND RECOMMENDAT IONS

Conclusions

Public Radlo Paging, and Public Multl—User Shared Two—Way
Radio Services (RCCMRS) are authorized by DOC Restrlcted Publlc
Commercial licences on a competitive basis. Both the monopoly

telephone carriers and independent operators are engaged in

‘providing these services.

Independent operators providing Radio Paging SerViees are at
a.distinetueconomic disadvantage, relatiVe_to.the telephone com—
panies, in that'thej must provide one or more full-time emploYees
to take messages and encode.the_pagingAcalls at‘a:considerablf
greater expense than would be incurred if subscribers1cou1d dial
directly into the-paging terminal., Telephone companies onithe-”
other hand with few, if any, exceptions prov1de dial acces to'

their paglng facilities, There does not appear to be any

the telcos to continue to deny lnterconnectlon to the 1ndependents.
Pressure for. 1nterconnectlon is building up and there is evrdence
that the 1ndependents may force the issue by~tak1ng advantage of

loop holes in the carriers tariffs, by open defiance or- by 11t1gatlon.

It-appears 11ke1y.that some of the carriers w1ll take ‘the 1nlt1at1ve=

-_to resolve the problem, and unless the DOC sets down some guldellnes,

.the opportunlty to reallze potentlal economles 1n spectrum usage may ’

be lost,. - —
e .. 37
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Public Multi-User Message Relay Services provide operators

to intercept and relay messages to and from subscribers. 'This

desirable feature, which
companies holding RCCMRS
small business operators

Interconnection of these

is not generally provided by telephone s

licences, fills a definite need for -

and professionals, and should be encouraged.

_services with authorlzatlon to operate

w1th1n radlo range of the base station would further enhance the

service for the subscrlber and would reduce air time and network

‘hold tlme for a glven message. Interconnection of such.serv1ce

‘should be authorlzed subject to providing, at the outset, a high

standard of service 1nclud1ng two~way automatlc dialing, automatlc

Most private mobile

'trunklng of channels and privacy.

systems do not have a need for inter-

connection. Some agencies which perform emergency services

already_enjoy limited intefrconnection privileges,__Some other

denied interconnection.

demonstrated need

organizations to whom interconnection would. be valuable.are‘

Provision should be made for‘inter—

connection of prlvate moblle base statlons where there ‘is a

Since the number of mobiles trying to get access to the.

sw1tched network at any one time, w1ll never be greater in the

Worst case than the number of radio channels available, there

is no danger of_mobile'interconnection creating an overload on

the telephone network or in a central office,

* & o 38
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The DOC in the past has functioned primarily as an issuer

of licences. Technology has advanced significantly over the

.past twenty years and the time is ripe for the DOC‘to set '

minimum service standards for all public commercial mobile
radlo and radio paglng services as well as for prlvate systems

being authorized to interconnect.

Recommendations

1. Under exastlng legislation, the carriers have the
authorlty to permit 1nterconnectlon of. 1ndependent
publlc commercial radio paging serv1ces, as a tarlffed
offering, subject only.te‘regulatery,approvalo ‘As a
:preﬁlegislative measure, it is tecommended that the

DOC:

a) Encourage the federally'regulated carriers to
'perﬁit, through their_tariffs;'the:ihterconnection
ef nonwcarrier owned and‘maintained public tadio
paging'terminals for the_previsien of pﬁblig
commetcial paging services,'subject‘tb~compliance
with DOC technical spe01flcatlons,!serv10e

~standards, and llcenslng requlrements.

b) . Encourage the federally regulated carriers to
permit through their.tafiffs,'the interconnection
of non«carrler owned and malntalned publlc multl—

user two—way radio systems offerlng an operator

-f'}.. 39
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.attended message relay service, subject to

-~ compliance with DOC technical specifications,

service standards and licensing requirements.

Prepare and publish public twe—way radio system
and radio paging eystem Spedifications that.wili
ensure, through the-use of available teehnologies
commehsurate with thevmarkeﬁ potentiaL in the
locale involved, £he'optimizetidn,ofgfedio channel
utilization, network hold‘time‘and‘subecribetw |
satisfaction. The specifications‘mighf‘ailow
some.ﬁeriability,.depending on the natu?e of. the
individual markets, with the differeﬁ%erequirements
possibiy tied to one or more of theecarfiers! faﬁe

groups.

Bring the carriers together with the independent'

operators (probably the Radio'dommbn Carriers.

' Association of Canada . (RCCA) and the DOC.to iron:

outesuitable ¢0nt£actual and/or DOC:liéensing terms
which would protect the essential interests of all

parties.

Leave the choice of end~tomend or dial outpulsing

signalling to~be'negotiated beﬁWeenlthe;carrier

 and the peging operator., Where end%toéend signalling.

is emplqyed the carrier shduid'providehé.DTMF

(touchéﬁone) telephone or attach a data-type DTMF

pad to the existing telephone, as .a tafiffed offering._,

wes 40
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Develop a new licensing plan which provides a
separate class of licence for each of the three
services currently being authorized under a

Restricted Public Commercial license.

Maintain the existing prohibition on interconnection

of Multi-user direct dispatch two—way,redio services.

Draft minimum service standards aimed at providing
optimum use of air time and affording as a minimum

"fleet“ priVac for subscribers to public multi-
_ y ‘ pub.L. :

“user direct dispatch services. .

At such time as a federal government policy on_inter—

connection is embodied in legislation, it is further

redommended that:

a)

‘b)

The regulatory agency be empowered to requlre_,

the federally regulated carrlers to permlt the

'1nterconnectlon of the forego;pg servrce.

 In view of the possibility of severe epectrum

shortage in the larger metroPolltan areas,‘the

DOC take the initiative to requlre 1ndependent

paglng operators to share lnterconnected hlgh

capacity. "tone only" terminal fa0111t1es and radio

frequency channels, as a condition of authorizing

their interconnection.




3

L3

c)

- 41 -

The DOC‘authoriée interconnected "tone plus Voidé"
service to share the channel with "tone oﬁly" service
only in circumstances where the total probable'paging
mérket is small enough to be handled by one channel.
Otherwise‘interconnected."tone pius voice" service
shoula be auEhorized_only on channels separate froﬁ

interconnected "tone only" channels.
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APPENDIX A

History and Scope of Land Mobile Services

The first significant step toward the .achievement of
satisfactory land mobile radio operation was made in 1928
when a student, Robert L. Batts and a Detroit policemen
Kenneth Cox persuaded the Detroit Police Department to
rebuild their originally unsatisfactory self-excited trans-
mitter into a crystal-controlled Master Oscillator Power
Amplifier (MOPA). Simultaneously they solved some of the
earlier basic receiver problems of instability  and lack of
sensitivity that had contributed to unsatisfactory performance of
one-way radio networks. In 1933, a New Jersey policeman, Lieut,
Vincent Doyle became the first to transmit over two-way radio ~
(REL AM equipment on 33.1 MHz). On October 13, 1937 the Federal
Communication Commission issued Order No. 19 allocatlng 29 .
VHF channels to law-enforcement agencies (30.50 - 39.9 MHZ)V
By this time use of crystal control had become universal in both
transmitters and receivers. RCA, GE, FM LINK Co, and Motorola had
entered the fleld ' ' :

F.M. transmission for land moblle service was introduced
in North America at an early date. Using one carrier frequency
for the base station transmitter and another frequency for mobile
transmitters, the FM: system made it possible for several separate
geographically spaced base stations to operate simultaneously
without significant interference. . Initially, however, receiver
I.F. selectivity was extremely broad being 50 KHz wide (6dB down)
and 200 KHz wide (60 dB down) Furthermore, transmitter deviation
and spurious radiation were uncontrolled.. In those days of uncrowded
spectrum, these shortcomlngs did not hamper system performance,

As late at 1940, there were only a. few thousand transmitters
operating in the U.S. In Canada, use of land mobile radio gained
momentum after World War II and has grown at a phenomenal rate.
After a slow start in the first fifteen years, the mobile
population (see Table 1) in Canada increased from 14,875 in
1961 to 146,400 in 1972, Growth in any given year . has ranged
from about 14% to over 31% with only two years below about :

20% during that period. In the year ending March 31, 1972, 17,600
(13.7% growth) new equlpments, not including replacements, were put

into service. : . Y

New technolOgy and new user appllcatlons contlnue to create
significant additional demands for spectrum with land mobile
becoming the fastest growing sector of .communications in recent -
years. This increased demand with the :resultant increase in spectrum
loading brought with it the necessity to further refine equipment
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:design to reduce the interference problem as well as spurlous
transmitter radiation and receiver responses, . lmprove receiver
selectivity, diminish transmitter noise, minimize desensitization

and intermodulation interference, and provide instantaneous
deviation control. Technical improvements, incorporated through

‘somewhat higher cost equipment, have halved channel spacing of most

land mobile services, whlle keeping interference at an acceptable_
level. :

The 150~ 174 MHz band is, at present time, the most heaV1ly
utilized and is approaching saturation in some parts of Canada.
Consequently the DOC has been discouraging channel asslgnments in
this band and maklng allocations to a greater extent in the 410-420

and 450-470 MHz bands which are in the Ultra high Frequency Range.

A breakdown of land’ moblle usage by 1ndustry segments glves_'
some indications of the overall importance of land mobile radio to
1ndustry. (See graphs No. 1 and No. 2) The transportatlon sector
is by far the major user of mobile (38,000 mobiles in use in 1971).

" and will probably continue to be so. Taxi services is one of the

main user segments in the transportation:sector but growth is limited

- . by the fact that most municipalities keep. tlght control over the
‘number of taxi licences issued. Construction, public. administration

and ‘services, manufacturlng and forestry account for ‘the larger

part of the remaining users. Growth has been rapid and can be =
expected to continue. It is lnterestlng to note however that the . .
1973 per capita use of mobile radio in Canada was roughly equivalent
to the per capita usage in the U.S.A. some. 10 to 12 years earller.~-

.......

Mobile radlo has become a v1rtually lndlspensable tool
to many industries which use motor vehicles. to service their publlc.
For example, . approximately 75% of all taxis operating in Canada are
equipped with mobile units and this figure is expected. to reach 85%

“by 1980. Mobile radio contributes’ greatly to the operational efflclency

of pollce, fire departments and trucking firms. . It has been estimated
that four trucks with mobile radio can perform approx1mately the .work
of flve trucks w1thout moblles. _

The land moblle manufacturlng lndustry employs approx1mately
1,000 people, including about 200 salesmen.  Annually the industry

Z,generates an estimated $18,000,000. in new-equipment sales plus an
additional $7,000,000 to $10 000 000 in replacement ‘sales.  Total.
estlmated replacement value as of 1972 was about $100 000,000. "=

The suppllers of moblle radlo equlpment 1nclude.¥

"Motorola - Canadlan productlon supplemented by some U. S. 1mports,
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General Electric - Canadlan productlon supplemented by some U. S.
imports;

- Canadian Marconi - Canadian design -and production;

: Pye Electronics - Imported from Great Britain;

Internatlonal Systcoms - Canadlan owned. company, design and man-
ufacture in Canada..”

E.F. Johnson - Imported from the USA and sold through a Toronto

dlstrlbutor with some assembly. in Toronto,

‘R.C.A. - Imported from the UsA and sold though a Vancouver distributor.

In addition there are several minor suppllers 1nclud1ng
Spllsbury and Tindall who import some radio equipment and
accessories from the U.S., Great Britain, Denmark or Japan,_plus_
one recent Canadian entrant to the manufacturing scene, Vectron
Limited working out of Montreal. Spilsbury and Tlndall have
recentlyannounced ‘its. intention to design and manufacture

~mobile radio in Canada. The Japanese have made only slight
- penetration in the business mobile market poss1bly due to lack
- of effort or 1nterest ' : -

Projected Growth

In 1961 the Canadlan mobile populatlon was only 14 875,
largely in taxis. By 1972 it had expanded to 146,400, w1th an
arithmetic average growth increment. of 23.2% 'per year. In an
eleven year period it has increased to approximately ten times. : :
the size of the 1961 figure. The Economic Policy -Planning Unit of the

DOC has forecast approx1mately 100% cumulative .growth by 1980 in
the Toronto and Montreal regions. Historically national growth
has taken place at more than twice the rate experienced in the
Montreal and Toronto regions.  Even if ‘national growth slows ‘
down to the Montreal and Toronto rate there will be over 300,000
mobilesly 1980. This is supported by the Electronic Industrles
Association of Canada which has estimated that 330 000 moblles.

. will be in service 1n Canada by 1980,

Although the- Canadian populatlon is. approx1mately 10% of that
in the USA, total mobile radio usage and annual sales is only about
5% of that in the USA.. This suggests that the Canadian market
capacity may be as much as twice. as great as has been demonstrated
to date. If this is the case, some acceleration inh growth may be
anticipated which ‘would tend to bring the per caplta usage more
into 11ne w1th Amerlcan experience.
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MOBILE POPULATION, ALL CANADA
e e s e A - e -~ L AR G o o - ~= e 3
i 1961 1962 AJ 1963 1964 1965 | 1966 ; 1967 1968 i 1969 1970
v il T e g s
Agriculture (1) 61 88 117 156 2 el 289 481 674 ! 821 981
Forestry (2) 1,221 1,383 1,697 2,372 3,644 4,638 5,885 6,319 8,126 9630
Fishing & Trapping (3) 19 47 49 74 183 | 192 230 298 331 374
Mines & 01l (4) 596 748 1,027 1,316 1,772 ; 2,351 2,961 3,862 4,915 6,268
. {
Mfg. Industry (5) 782 1,096 1,523 2,090 3,055 4,449 5,395 6,358 7,688 8,947
Construction (6) 441 651 925 1,348 2,136 2,933 4,140 5,474 7.5 Y95 9,196
: i
Transportation (7) 6,623 7,762 9,441 '12,041 14,019 ?17,256 20,841 24,176 28,831 33,187
; 1 . ;
Communications (8) 414 665 1,176 1,631 25071 2,720 3,186 3,693 4,466 4,994
Utilites, Gas i . :
Electticity, Water (9) 2,209 2,489 3,111 ' 3,627 4,154 i 59854 73185 8,242 8,957 9,394
Trade (10) 376 587 '801 1,138 1,500 | 2,135 2,960 3,939 4,916 5,885
Finance, Insurance : !
Real Estate (11) 7 12 23 37 64 | 98 151 291 443 641
: | |
Commercial Business - ? ; ‘
Personal Service (12) 219 348 478 669 928 3 1,328 2,005 2,845 4,009 5,362
" Public Administration 1,357 1,807 2,210 3,111 43017 5,219 6,205 j 7,263 8,460 9,393
& (13)
Defence (not individually i i
licenced) 550 700 800 ' 1,200 ' 1,600 2,000 2,400 2,800 3,200 3,500
Total Canada 14,875 18,383 23,378 130,810 ‘39,353 51,592 63,925 (76,734 92,358 |107,752
z | ’ ‘
Annual Growth Ref. 237 27 %l ‘ 31.7 j 27.7 31.1 23.9 20.0 20.4 16.6
Annual Increase 3,508 4,995 | 7,432 i 8,543 112,239 (12,333 12,809 15,594 15,394
TABLE I
MOBILE RADIO POPULATION
':'.', ' r’ . # :/j'-\f‘l, f‘{"lz C " . A - k- lowt

MARCH,

1971

1,171

125173

419

7,532
10,386
12,381
38,355

5,743

10,461

7,017

825

7,292

11,006

4,000

128,761

19.49

21,609

1973

1972

oTqeTVAT JON

JO awr3 3°v

uotjeotTTand

'140,852

146,400

13.7

17,639
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ANALVA
1 % of
‘total
mObl.lL‘

14,87

|
1971 - 128,760
1
!
i
1
i

\

R STeooa Sags S LaRPRee: iesonoas tixizasaps tanynseays o
Aelie iRl o , ol RasssinEs Satigp il
= 3 43 R W EEsnEstass 8

TOTAL
UNTTS
IN

ix

11961 -

CTMMURRVIOR

Sesas
10

+

H

i

1

|
it

! il
1
i
i
1

288
!
1
1
H
H
H
L
~4
i
11

e po o e .l:i»?U.ﬂuuM:

§eent

o e : - Samhsawrasagannsas s
- m 7] 1 -+ H1
—— ~ - ssgassass mzsassesspans . o ngusas:
P 2 T aEBassadi iunaiasasaans:
i . 5 H yaapaona; 4r SERaS] H
Of:- "~ p=2 3 SsasEEiEEIILIL T RS
£y ADGENL ¢ + b4 i : L :
.l_— . AEEESEE TR 198 &3 T+ @ BE B 1HH BB ul.ﬂ\.rt.w.w e
TR < 3 1 . yoe Swt
G . B Rne D 70 5S35 PEEY Y EREG VReos idSasa s 2! eSS SBR[ o s PR, bt 4 s -4 e H Il s s am
© - - - -+ b e } ] T . e ISE SRARESE |5 B UBB IS8 SSE8ES !
- —~ T T i9E35ES SEAASSSGNE B EREERREES TuEEBOR AR € D:
M .m s 7 1 ISos 898 He ot
Pl : - 1

LT
50
5
Al HHH :
- m . < e = 4«1
; 4iiisaRnaasas sennnn s tacans:
< ; i 51 &
2 : S (e BESg s S0 asenaaas sasesssaks sanssan:
£ = SS3ES3RIREI0ES anssRaeRacies
le] : P ‘ 5 1T ey 6 1 I17 -
S o SRS io Gt R PR WS B G + H 1 : ———
< R = 282 seassasges oo ses sasEanBass taamEed
w.- % ° H SREBE A it 11Te
Ao : P X > +1T * & @
2 1 SwdE I aa it :
3 - P T
) 3 Sdd—4- fadbic
m : = | i PESESEEEEEEERES DAS!
: b = | e £ SR  EREBLST PEOSEEIRS. SERSHBLESI T
l - + DR S e - RS Saie - N —y ‘I1on1lnmlx A.w  Bas 53 & A?.vv.f.olr
CERRPE GBI L PN FOBWEL ESTUR K2 B E) 12 JEEFSN SFCBTRISL Y DEHALE IS (SR IS AREDE §
- o ] SRR T, 2 (T ESS FARLEAA VUG IR AW UEBSEY EVDE BMOET H..Llﬁlix*..f*i T
a'e 3 i s St g,ﬂhql Tttt s e e e + . ‘
4 + s T 4 ¥ 1 y s
3 . e rsssesssss SERSTSY SESESSSANE SR NASREEEND 08 SSSSSRER T e e 1 T PR T T
[ Pl 3 2 gy i Ot pEBESEE 8 5w B G e ] A5 5 PR D bELE BES SEBSIAS SSE PROIDEDEE SRSEFBEEN SRR TR ..it“fu.r.
o "3 A= rEa s ) . = BRES b £ D0 S DD 03 SERBE S 3 20 2RERPRHANS sRGRaBa: 1 Sassaabas 1 53
; 1 5 SRRt 1 5 3 R Shad LR EDASID 4 LS TRMINT FINRERIRE] ARINGTELE 88 026 B 455 04 NEERAREE SEITNTWB LS SESBH LS BaELERE <
2= - - T T e SR RBR B2 iR IBSSSS AEEEsasEEE LASSESRESE SEASEEERES SOt o e SPSRECIREE METPUBEENS ‘.uo.'f«»‘uOJO..v..wnl l‘ftYr» e s g
o s 5 PG s O ks BAPETPRE AT SR S Ew SResi et = 85228 L5 PP EE W o E 5836 SPBNSSTVEE B4 B i 2 S SEEEL $2 (5T Y Bt
..... B b it | e e e e e P T 2 S G SR (SR NY s A3 13 0 BRG] LTS Twk 11 §H AT “HEHR ISSe0e s susssaBans ITTNTRSULS FEUESEEITE I §5 ¥S0808S Syantasay noaTsERN " FESTESTD
e | i 8 B> Spnens birt masund AR ENUE SR TENASISEEY 03 N P (RS 5 5 T4 T ! DEEDS 4 } =+ 1 2L ¥ EREBN SN

icensing

0

DoC 1
{
!

;o
1

AT rCaR b s b e S s et s S L onal e S igies 2 S0 B AR E Y O, e

sSourxce:

GRAPH N®. 1-INDUSTRY BREAKDOWN OF LAND MOBILE RADIO ( BY % 1961 & 1971 ). IN ¢
data
H
-
{
i
|
H
i1




@SB 1 SRS HEESED B |
5 s e B e siohs
i B e e -—
3 ol T EFRE SSY BRBOES & ¥R WW.»...‘«.. €5 5 S e
e

: 58] Zuﬁuerrt Tty

mmmormmmmmpm~;9n.

GRAPH 0. 2 - INDUSTRY




.

¢t .

APPENDIX B

Mobile Radio Viewed as Termlnals, Multi-sStation Systems
or Networks

Objections on' the part of the carriers have been raised to "
the DOC's consideration of mobile radio interconnection on the
grounds that mobile radio services are networks, not-terminals.

By careful examination of prlvate mobile - operatlons it is »
apparent that the majority of them are single frequency simplex -
systems served by a single base station within a reliable coverage
zone of 10 to 25 miles radius. Mobiles generally can hear messages
from the base station to other mobiles, and occasionally, at close
‘range of 5 - 10 miles, may talk with the other mobiles. There is -
no provision in such systems for talking. through the base statlon
from mobile to moblle.

The operatlonal characterlstlcs of these sytems are v1rtually
the same as those of an elementary wired intercommunications system
whose main function is to provide communications between the master
units (base station) and the 1nd1v1dual extensions’ (moblle station).
Such a radio system being intra-urban in range of coverage, operates
more or less in a local calling zone subject of course.to the customary
- vagaries of VHF or UHF radio propagation. - Its characteristics more
nearly resemble those of a termlnal than any other: dev1ce, and should
‘be considered in that context for interconnection purposes. Radio-
paglng terminals which 1nherently prov1de one—way communlcatlons only
are in a. slmllar category. : o : - :

: Some private moblle systems and all of the restrlcted publlc
. commercial mobile services operate in the slmplex mode on' duplex:
frequency ‘pairs. Many of these regularly, or on request, use the \
main base stations as a repeater for vehicle~to-vehicle or vehlcle— '
to—aux1111ary base ‘station communications.: . Functlonally they are
multi-station systems closely resembling a multi-way intercom.

Apart from that, they are normally confined to intra-urban: terrltory
within the prlmary reliable coverage zone of the base station, corres-
pondlng more or less to the local calling zone .of the. telephone com- |
- panies. Thus, if interconnected, they would have the characteristics
of a PBX termlnal whose extenslons are moblle w1th1n the local calllng'
‘zone, : : , :

Operators of some prlvate systems and of a mlnorlty of restrlctedn.
public commercial mobile services have acquired prlvately owned lines
or point-to-point radio links which have -the capability of extending
mobile radio over 1nter—urban long dlstance routes. ‘These augmented
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radlo systems- have ceased to be simply termlnals and are a form of
network. The economic implications of interconnecting them are
51gn1flcantly different from those of a simple intra-urban smngle'
base station mobile radio system, or inter~urban where a carrier
prov1ded leased llne, WATTS , DDD oxr forelgn exchange is involved.

This paper does not deal with the 1ntér—urban or long haul
category whlch lies outside the scope of this particular inquiry.
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APPENDIX C -

RADTO PAGING SERVICES

f

The use of radlo for the personal paglng of 1nd1v1duals
has become widespread over the last twenty years. Made feasible
initially by the advent of sub-minature electronic vacuum tubes,

. .pocket sized radio receivers are typically worn in a jacket or.
.shirt pocket, or clipped to a belt. When there is a requirement

to. have the user make some pre-arranged response (such as . "call
your offlce“), a unlque address code is sent via a radio paging
transmitter. The user's receiver responds to the code and emits
a beep or .similar warnlng ‘sound (tone only).

In a further reflnement of the technlque the warnlng
sound is triggered, and a short voice message, - contalnlng more
expllclt dlrectlons follows (tone plus voice). A

Both "3 n—plant" paging systems and. “Clty«W1de" paglng
systems are in use.”  In the majorlty of cases, city-wide paglng ‘
is prov1ded "by commercial paging enterprises who cater to a’large
riumber of individual. subscriber pagees. . "In plant" paging may" be
prlvately owned, obtained on. a rental ba31s from the common carrler,‘
or -leased from some other suppllers. A ~ -

B , Commer01al radio. paglng services - are provrded by 1n—'
dependent operators, often in conjunction with landline’ telephone
-answering services,: and by some,; but not all, of the major

. telephone ‘companies. -The latter are frequently supplled under the

Jhame of "Bellboy" service.

A As of mld 1973 there were 120 public commer01al radlo
paglng operatlons llcensed Of these about 20 are operated by
the common carriers. The remainder are operated by 1ndependents. .
The number of paglng receivers in use on a giveh system varies from
less than a dozen in some towns to several: thousand in cities like
 Toronto, Montreal and Vancouver. The average.for Canada lies near
200 receivers per paglng station.’ L T .

A recent common carrler (Bellboy) offerlng whlch is

in its’ developmental stages provides System Wide Area.

Paging (SWAP) whereby a subscriber can be paged s1multaneously
locally and in one: or more distant reglons across Canada.

Vlrtually all 01ty-w1de paglng 1nvolves someone in the
subscrlber s office making a telephone call to the paging com— -
-pany in order to initiate the page. Most telephone company paging
transmitters are dlrectly\connected to the public switched network
and can be activated’ automatlcally by the subscriber. who dlals a
number code assrgned to his paglng recelver.f
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Independent radlo paging enterprises in Canada are denied,
by existing telephone company rules, access. to the switched network.
Instead, one or more .operators are kept on duty to manually record
telephoned paging instructions and to activate the encoding apparatus

"and paging transmitter on request. . Privately owned 1n—plant paging -

systems are currently permitted connectlon to telephone extensions
on a carrier owned PBX or PABX system, but network  access is denied.

Durlng the period from May 1972 to July 1973 nine
separate requirements for interconnection of commercial paging
terminals have been brought to the attention of the Department:
of Communications. These range from routine licence applications, -
and formal briefs, to direct requests to the Department for inter--
vention. At least one Canadian company is understood to have '
installed a dial interconnect paging terminal, operating it
manually, in the hope.that authorization to lnterconnect may be
received at some future date. ‘Another company has. apparently
devised -a means of prov1d1ng its subscribers with direct access _
to the paging terminal without reguiring a physical connection and -

_without violating the carrier's tarifs. The" company has 1nd1cated,3’

that it intends to-market the system nationally. There is a great -
deal of unrest in this sector and the 1mmed1ate attentlon of the

‘DOC is warranted.

Characterlstlcs of SerV1Ces

Technlcal

. Barly paglng systems typlcally employed Amplltude'
Modulation in the 27 MHz band, using a transmitter radiating

- several hundred watts. Subsequently, Frequency Modulated systems'

in the 35MHz band. (low band) came into use.

The. development of sultable VHF and UHF translstors and-
integrated circuits combining the features of miniaturization and -
low battery drain made practlcal the use ‘of pocket sized high-
band (approx 150 MHz) FM paging receivers with chassis sen51t1v1tes
comparable with those of the much larger tube type mobile. receivers
of earlier years. ' The modern trend is toward w1despread use of
these 150. MHz FM: paglng ‘systems.

For carrylng convenience, pocket type paglng receivers are .
fltted with internal (suppressed) antennas. The less- eff1c1ent
antenna reduces effectlve sensitivity by about 15 to 20db and -

‘imposes a severe limit.on the reliable coverage zone, As a conse-

guence although a single well sited transmitter will usually be .
adequate to cover a small city of 50,000 or so, it may require up
to four or five strateglcally located transmltters to ‘cover, an- area
the slze of Metropolltan Toronto. -

| Manually operated paging systems are rather stralght

'-forward 1nvolv1ng not much more that the basic transmitter

statlon, a suitable encoding unit and associated. controls.

Manual operation, especially the message ‘taking function is
severely limited by the number of paging:calls that a human '
operator can handle. The addltlon of a computer “store and forward“

o 0\6.0 3 .
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facility in "tone” only" PAGiHg™ systems could“‘«w

operators each with his or her own telephone trunk, to handle hlgner
levels of traffic, all on a single radio frequency channel. The
economics of such an arrangement are not, however, generally attractlve,

There are two well developed systems of prov1d1ng 1nter—
connected paging services. One of them, known as end-to-end . :
signalling permits all subscribers to access the . paging transmitter
by dialing a common seven digit number, The subscriber then,
by means of tone signalling (DIMF) -buttons on his telephone, or in
the case of a dial phone, by a data type tone pad attached to the

. telephone, initiates- hlS own code to s1gnal the approprlate pocket

receliver.

The other system uses network outpulsrng s1gnalllng
(sometimes. called "selector level srgnalllng“) In this arrangement

" a block of central office code numbers is. allocated to the paging

service. Each subscriber is assigned his own 7 digit number within -

‘that block, and a paging call is initiated by merely . dialling the

number. Typlcally ‘the first 3,4 or 5 digits. (depending on the. part;cular'

‘coding arrangement and its capaclty) are collected by the Central

Office and the remalnlng digits are passed on-to the paging transmitter
to generate the unlque customer code. This system is commonly ‘
employed by the carriers in the prov1s10n of Bell Boy or equivalent
paging services. In the U.S.A. it 13 employed by ‘some 1nterconnected
1ndependent public paglng serV1ces. : : L

Termlnal Capaclty

The number of subscrlbers Whlch .can’ be handled on a .

's1ngle radio- channel depends on thé number of unlque s1gnalllng'codes
- that can be prov1ded in the apparatus in- use, and the maximum

number of paging calls that the terminal is physically capable of
handling in a reasonable period of time: durlng peak perlods..

In the case of an lnterconnected "tone- only" paglng
terminal, with "store and forward" facilites, and 100 to 150 trunks,
capacities of up to 100 000, using d;gltal codesg, are achievable
because the time that an. individual paging signal actually ties up
the transmitter is:reduced to milliseconds. = "Tone plus voice" ..
drastically reduces. capacity to'about 450.-~ 500 subscrlbers per
channel‘because of the longer holding time on the paging trans- -
mitter. At the present time the majorlty .of :Canadian radio- paging
stations -serve less.than 300 receivers. :About a dozen, including:
two telephone companies, have surpassed the 1,000 mark.  Among

‘the 1ndependents, lack of 1nterconnectlon prrvrleges 1nh1b1ts

capac1ty.

'Theoretlcally manually operated “tone only .paglng

‘terminals equipped with suitable "store and forward™ faCllltleS

are capable of handling about as many subscribers as.interconnected
ones, given enough additional trunks to compensate for. the greater '

" holding time and longer response time. A srngle operator can usually
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handle in peak periods, about 200 subscribers. Hence about 500
operators with as many trunks would be necessary to fully utlllze
a 100,000 capacity terminal on a manual bas1s.

Nature of Subscrlber

The people who use paging services represent a very wide
range of occupations from delivery truck drivers through. salesman,
profess1onal people and business executives. A form of "tone plus.

- voice" paging using identical techniques, sometimes with larger sized

fixed or portable receivers is prevalent ‘among voluntary" fire depart-
ments, emergency measures (civil defence) personnel, voluntary ambulance
brigades and similar emergency organizations. These latter groups

may use either prlvately owned systems or subscribe to public paging.

There appears to be some mlnor dlfferences betWeen
subscribers to "tone only" and "tone plus voice" services. In a
cross~Canada survey of a sample of public paging subscrlbers, ‘the '
DOC 1dent1fled the following average characterlstlcs.lu ;

S "TONE PLUS
'TONE ONLY - _VOICE:

Average number of employees in

company or department concerned - "f 20;3aA., 5.5
Number of pagers‘in'use . S 2.6 ‘; . 2.5
Average reliable coverage radius;w3120 miies\V;h;23gmilesA:"‘

Percentage of workinggtime P
pagee spends in coverage area o 98% '-397%>

Expected additions within. 1 yearui o0,2,pagers-'fl 7 pagers

Expected addrtions within 5:yearSf:hl,2upagers_” 3 9 pagers

Subscribers  to "tone plus VOlce" showed some lncllnatlon
toward exchanging the paging service for some other form of .
communications, generally two-way radio, within 5 years. . "Tone :
only" subscribers on the other hand dld not reveal any 1ntentlons
to replace the pagers.” : .

Range of Coverage

Typlcally, a public paglng serv1ce is desrgned to glve
reliable coverage throughout the glven urban drea. Wlth a reasonable

‘penetratlon 1nto the- suburbs.
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DOC's user survey indicated that coverage of 20 to

23 mile radius is provided, and that about 98% of the users'
worklng time is spent w1th1n that  zone.

Channel Capacity

Technlcally the paging services have the potentlal for
serving a very large number of subscribers using relatively few
radio channels. A fully automated interconnected "tone only" ter-
minal can accommodate as high as 100,000 subscribers on a single
channel. "Tone plus voice" and manually operated terminals are much
less efficient, but can still cater to several hundred on a- channel.

Many of the paging transmitters, in order . to get requlred '
coverage, are Operated at about 250 watts ERP, consequently tend
to have greater 1nterference creating potentlal than 2-way radio
fixed statlons.

. The System Wide Area Paging offerlng reCently 1ntroduced
by TS members provides simultaneous subscriber paging in major
Canadian cities. This system is directly interconnected with the

- switched network. Paging is accomplished by DDD which accesses one

or more reglonally located computers. The. computer in turn’
relays the paging command to each of - the cities . in which the.
subscriber has arranged for. serv1ce. - .

o Other leSs recently'introduced carrier offerings, usually
called " "Bellboy" service, are local in nature and are generally dial
accessed dlrectly without involving a human operator. Telephone_~

~ company services are usually of the. "tone only" varlety._

Sources of" HardWare

Paglng transmltters are usually standard VHF FM (some
are A.M.) equipment similar to those used for two~way radio - N
communications and are available from most of the major two- S J

way radio manufacturers. Pocket sized paglng.recelvers are
similarly available from some of the. same sources., In Canada
these later include: Canadian Motorola Electronics Limited ,
o . E, F. Johnson (Canadian distributor A.C... =
: Slmmonds & Sons) : *

in addltlon -several forelgn manufacturers such.as Bell

~and Howell, Martin-Marietta, Zenith, Multitone, et 'al manufacture -

radio paging recelvers, Japan is also competlng g for th1s market

, Interconnect paglng termlnals of a more SpeCLallzed
nature are. requlred to interface the paglng transmltter and the-
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telephone switched network. Canadian Suppliers of interconnect
paging terminals include: Canadian Motorola Electronics Limited
: ' Acme Devices (Canadian owned 1n Montreal)
Omicron (Montreal) : ~

Several U.S. companles 1nclud1ng Motorola, Amcor, Secode
and Martin Marietta are in the market. Apart from a limited sale
to the common carriers, there is at present no significant market
in Canada for interconnect terminals. Canadian manufacturers find
themselves in the unusual situation of selllng almost their entire
output to the U.S.A.

Apparatus is highly developed to be fully compatible
with North Amercian telephone networks, so that there is no
apparent problem from either the avallablllty or compatlblltly
standpoints.

Radio paglng has undergone rapld expanSlon in recent:
years. There are now over 100 licensed Restricted Public Commerclal
Paging Stations across Canada. By 1980 this figure may have -
‘doubled. Paging subscribers now number over 20,000 and are
increasing at a rapid pace. Its popularity among 1nstltutlonal o
and business concerns indicates that it has great operational .-
and economic value, and the number of paging. receivers could
eventually out—grow the guantity of two—way radlos 1n use.

The baslc paglng transmitter station represents an 1nvestment
of about $3,000. Paging receivers are sold in the $300 to $400
bracket. Thus the new capital investment in basic transmitters
and receivers over the next 8 years. could gross about $6, 300 000.

erte—off of paging receivers due to exposure to external
damage and outright. loss runs about 2% per year while obsolescence
and wear out probably account for about 8%. Hence the replacement
market alone is about 10% of the total pager populatlon or about -
$600,000 annually.r : _ : ‘

~ Maintenance: costs typlcally run to $2 50 per
month per unit i, e.»$600 OOO annually.

‘Subscriber: charges for service run from about $18 OO
to $27.00 per month. Thus annual revenues £rom: subscrlbers -

: ,amounts to about $7 '800,000.

s In summary, the publlc paglng 1ndustry now accounts for :
about $1, 400 000 . annual 1nvestment and generates about $7 800, 000 in
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gross revenues. By 1980, without interconneotion, it is estimated
that equipment replacement value will have reached $12 000 000
generating $15,600,000 annually in revenues.

o Basic 1nterconnected paging termlnals cost about $15 000.
Hence assuming that 50% of the independent operators will 1nter—~
connect by 1980, if permitted, additional terminal investment resultlng
from interconnection will reach $1,500,000. Assuming that the economics
of interconnected operation will permlt lowering of subscriber

rates and thus will stimulate usage another 25%, interconnection

‘would account for an overall increased lnvestment of .about $4 000,000

by 1980 with a corresponding increase in operator revenues of about
$1,560,000, assuming a 20% reduction in existing rates within the
1nterconnected segment. : :

Projected Growth-

Hlstorlcally publlc commercral radio paglng has grown
£rom negllglble proportions in the 1950's to over 100 stations
with over 20,000 subscribers in 1973. Without interconnection these
might reach 200 and - 40,000 respectlvely by 1980. With- 1nter—-
connection these . flgures may be nearer 250 and 50, 000. :

_ Some communications: companies are known to be studylng

the consumer aspects of this market. It may be that the combination
of 'increased affluence, easy access to paging terminals and: lowered
cost of apparatus and paglng services could attract a whole new.
market Ssegment, vastly increasing the market penetratlon beyond

the above estlmates. :

' Users Needs

Surveys* c0nducted by the DOC 1nd1cate that users of. "tone
only" services are generally well satisfied. Some users of "tone
plus voice" had no particular reason for haVLng the yoice fac111ty,
and there is generally less satisfaction than with "tone only".

One major source of discontent is the absence of confirmation that
the. paglng message, which typically. does not have a pre-determined
meaning as with "tone only", has been received. This discontent.

is further evidenced by a generally expressed intention to event-
ually drop the "tone plus v01ce" service 1n favour of" full two—way
-radio, - ,

Other complalnts had to do mostly w1th the quallty and
intelligibility of the voice message. S

From the user standp01nt there does not appear to be
any slgnlflcant dlfference in the 1nterconnected servrce prov1ded

*  "A yeview of RCC Mobile Radio Serv1ce Citx'WidelRadio
'~ Paging, Private:Commercial Mobile Radlo - R.K. Walker .-
and R.J. Crowder March 1973, : :
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by the telephone companies and the manual service prov1ded by the
independents. If anything, subscribers are rather neutral about the
whole thing and it can be concluded that there is no subscriber ‘
pressure for 1nterconnectlon of radio paging termlnals.

At the same tlme, among existing subscribers to either
‘carrier or independently provided services, the Department was
not able to identify a demand fOr_paging services beyond the
primary 20 to 23 mile radius. This appears to indicate that.
if there is 'a significant demand for extended range or multi-
crty paging it will come from outside of existing paging subscribers.

For the most part subscrlbers to. "tone plus voice" paging
services do not give paging access information to the public,

~although it mlght be feasible to do so to a limited extent. Because N

"tone only" paging does not provide for any variations in the user's

response, it does not appear to be desirable. to adv1se the publlc
how to access it.
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APPENDIX D

MULTI USER SHARED PRIVATE DiSPATCH SERVICES .
(Remote Dispatch Class Of Service)

Background

: In the early stages of mobile radio development, it was:
customary for each licensee to provide his own base station by -
which communications were .established with his mobile units.

_VHF and UHF radio propagation is virtually line~of-sight and

the user, because of the topographical characteristics of his
area of operation’ very often found it necessary to invest. a
considerable amount in-base-: station antenna structures. If

his dispatch offices were not strategically located, a private
user might find it necessary to buy or lease -land on some remote
hill top to gain sufficient antenna altitude for the: required
coverage. Such expense often had the effect of précluding the -
use of mobile radio'for the small scale business operator who.
wanted to operate.only one.or two mobile units. At that period

" of time prior to channel splitting conservatlon of frequen01es :
was an important con51deratlon.

One solution to the small fleet needs was introduced in-
1954 in the form of a Restricted Common Carrier Mobile Radio
‘Service (RCCMRS).  In the RCCMRS system, an entrepreneur provides
a radio base station, generally strategically located on a : :
prominent hill top, high rise building or a low mountain. Small
business operators use this base station:to dispatch their
mobiles units, on a time-shared basis, and typically pay the:
owner a monthly subscription fee for the privilege. In many:
cases the subscriber also rents his mobile equlpment from the .
RCCMRS operator. ’ : :

Under the category of a Restrlcted Publlc Commer01al Serv1ce
the license issued for this service by the Department of Communlcatlons
permits the licensee to provide: - S

1) A Remote Dlspatch Class of Serv1ce to enable a subscrlber
.~ to communicate directly with his vehicle utlllzlng a
' leased wire line or radio llnk through a common base
-sLatlon (repeater),_and : : e

2) A Message Relay Class of Seerce, to enable a subscrlber
to pass messages to and from his vehicles through the
intermedisry of an operator who has dlrect control of
the base statlon - = : . :
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The'word "Restricted" applies in that-

a) Two-way communlcatlons are authorlzed only between the
licensed land station and subscribers' mobile stations
Specifically licensed for communications~with-it

b) .Communlcat:x.ons are not authorized between the sub-

' scribers who time-share the RCCMRS land station.

c) The service itself is limited to the prlmary coverage
area. .

d) Interconnection with the public sw1tched network is not
authorized. _ :

The first such llcense was 1ssued to an appllcant in
British Columbia in 1954. Since that time, the number of RCCMRS

systems has increased steadily. As of mld 1973, there was a total

of 101 individuals ox. corporations holding. RCCMRS licenses. Fifty-five
of these were licensed for one channel* ‘only on a single site. Twelve
were licensed on two channels, six on three channels, eleven on four
channels, five on five channels and five on from six to nine channels.
Seven licensees, 1nd1v1dually authorized: on from 10 to 51 channels,
accounted for the remainder. In total :these llcensees occupied 253

sites, operating about 374 transmitters. Their sooPes ‘range from ‘purely.
‘local to multi-station operations in all of thé provinces and the North

West and Yukon Territories. See Table II for RCCMRS populatlon
1957~1972. : o

In 1972 there were approxrmately 6 000.mob11e unlts belng
dispatched through these facilities. HQWever, the average loadlng

' per channel was only 19.4 mobile units. It does not appear that,

with the exception of a half dozen Or so RCCMRS systems, that the
DoC objectlve of conserving frequenCLes by thlS means - has been
achieved. :

The majorltyy p0551bly 90%, of RCCMRS llcensees prOVlde
only the Remote Dispatch Class of Service. Recent surveys .
conducted by the Department of Communications reveal. 31gn1flcant
differences between the Remote Dispatch and the Message Relay
Class of Service. For that reason the:remaining discussion in
this Appendix deals only with the Remote. DlSpatCh Class. Message
Relay Service will be dealt with separately 1n Appendlx E. o

Characterlstlcs

TechnLCal

The Department of Communlcatlons has reServed fourteen
VHF pairs and seven UHF pairs of frequencies for RCCMRS service.
The two frequen01es w1th1n a palr are spaced approx1mately 4 MHz

* Channel as used herein:means the*humber of transmitters,
whether co-sited on separate frequencies, or operated on'
different sites on the same or different frequencies,

J
I
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apart in the VHF spectrum and approximately 5 MHz in the UHF

-spectrum. This spacing permlts the base station to simultaneously

receive and re-transmit, in an automatic repeat or talk—through
mode, using relatively economlcal filtering devices in the antenna
circuits to avoid interference between the ‘receiver and the \
transmitter. '

In its orlglnal concept, a subscriber was provided with a
remote control unit in his office, hard wired via private :

-leased telephone lines to the remote site of the RCC base

statlon.

An alternative form of subscriber control, which has since
been introduced, utilizes a radio link provided by a low powered
simplex auxilliary base station using a relatively simple antenna’
located at the subscriber's office. This permits the subscriber to
transmit directly through the‘RCCMRS base station acting as an
automatic repeater and his message is retransmitted to the ‘mobile
unit. The mobile operator wishing to reply or to initiate a
contact with his dispatch office does so by an identical process
and his transmitted message is retransmitted to be picked up. by -
the receiver in the dlspatcher s aux1111ary base statlon.

This system, whlch.lmposes no phy51cal limit on’ the number
of auxilliary base stations, is generally suitable for use over
any line-of-sight path and cost is not normally a functlon of

.distance from the RCCMRS repeater statlon.

Leased telephone. line monthly rentals are typlcally dlrectly :
proportional to mileage at about $4.00 to $8.00 per mile. Some RCC
operators have estimated that the equivalent annual cost of. the radio
link becomes equal to or less than the equivalent annual cost of a
remote control unit plus line charges beyond a certain distance, .
sometimes as short as five miles. At the present time, with only a

- few exceptions, control by a radio link lS the most prevalent form

ln use.

o There is 11ttle if any dellberate attempt to allocate carrler
frequencies in a manner that would permit mobility or roaming
between the systems of different RCCMRS licensees. Some of the-
larger operators such as Mclean-Hunter . employ the same frequency
pairs at different locations, so that a roaming subscriber could
presumably access a repeater at more than one location. Most
operators however assign a given group of subscribers to a
dedicated channel. Channel sharing accompanied by automatic . ‘
trunking which potentially could increase the eff1c1ency of channel
usage has not been attempted in Canada. - :

: The-number'of mobile subscribers who can be accoﬁmodated_
by a given automatic repeater varies with the nature of the sub=.
scribers' business activities. Some repeaters accommodate as
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many as sixty mobile units whereas others are operating-near full
capacity with forty mobiles. Optimum use of air time is achieved
by the subscriber exercising fairly strict self-discipline in
confining use of the radio to essential business and keeping
messages as short as possible. Typically most of the traffic -
occurs during business hours. Some subscribers maintain a

fairly uniform level of traffic through the day, while others
have peak periods occuring at certain times of the day, followed
by periods of relatively low usage. To date there has been
little, if any, trend toward digital data transmission, lockout, .

- automatic trunking or queing apparatus Wthh could contrlbute

to increased channel capacity.

Nature of Subscrrber

-The typical remote dispatch subscrlber is a-small to

medium scale business operator emp10y1ng anywhere from one to

a half dozen or so mobiles. He is large enough to have a full
time office staff, who can take care of fleet dlspatchlng elther
on a part tlme or full time basis. s ~

A user. survey recently conducted by the DOC across
Canada revealed that the "average" subscrlber has an average of .

1.5 office locations, 19.3 vehlcles, 1.1 auxilliary base dispatch

stations and has mobile radio in 6.4 vehicles. That part of his

‘organization or department to which the radio system pertains has

78.8 employees, 12.1 of whom are concerned with the radlo
communication fac1llt1es.

The average subscriber ant1c1pates addlng one addltlonal
radio within the next year and 3.3 units over the next 5 years.

" About 25% of those interviewed indicated an intention to change

the service, generally to a private system in about 5 years._

The sanme survey revealed that the zone of reliable radlo
coverage has an average radius of 29 miles, and that 92% of the
working time of ‘the vehicles is spent within this zone. There
appears to be. only a very small demand for occasional coverage up

“to 100 miles distance. Typically. the subscriber has alternate means,

such as telephoning-ahead to the intended destination, for communi- .
cating with his vehicles on the few occasions that they may be out
of radio range. Consequently extended.range is generally not. of
sufficient Value to make him willing to pay extra for it.

} Restrlcted Public Commerc1al llcences are 1ssued to enable
the prov131on of 'a purely local service. - Linking.of repeater.

"~ stations, in order to enable a subscriber to remain in contact

with his office over distances greater- than the primary coverage
areas of the local RCCMRS base station;, is not intended nor .-
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authorized by the' licence. | |

A survey of forty ex1st1ng remote dispatch subscribers
revealed only one who had attempted to get any form of extended
coverage. He had subsequently discontinued his subscrlptlon
because it was of insufficient value to him,

There does not appear to be any significant pent-up de-
mand among existing subscribers for extended radio range such
asmight be achieved if individual repeater stations were permltted
to interconnect with each other by radio link or land line.

Communhications Between‘ ubscribers~

: The whole concept of the RCCMRS 1s based on the provision
of a time-shared facility by which a private mobile radio user
communicates between his office and his own vehicles, i.e. radio -
stations located on his private property. From the Department of
Communications standpoint there is no intention that any sub-
scriber use this facility to communlcate with the. offlce or
vehicles of another ‘subscriber. -

‘The group-—call fac1llty, such as tone coded squelch
normally precludes communication between subscribers except by
pre—-arranged or chance defeat of the tone: control. Consequently,
most RCCMRS systems do not lend themselves to 1nter~subscr1ber
trafflc. : -

On very" rare occasions a subscrlber who has happened to
be listening after hours has been known to provide assistance:to
the driver of another subscriber's vehicle whose own dispatch office \
was closed down for the night. The Department's surveys indicate |
that there really is not a demand on the part of existing subscrlbers
for 1nter-subscr1ber communications.

Proportlon of VehlcleetOJVehlcle Trafflc

On the average about 17% of the trafflc is between vehicles
in the same fleet 'with the remaining 83% between the dispatcher's
base station and his mobiles. Habits of individual subscribers,
however, range all the way from 0% to 100% vehlcle«to-vehlcle
traffic. ‘ N :

Prlvacx ' . o :;._. _ o . "._ T
Although a few of the less sophlstlcated systems prov1de

a completely "open speaker" type of service where all mobiles

and bases hear every message, this type of facility is generally

not acceptable to the subscriber.. Such a system requires con-

tinuous monitoring. in order to know to whom nmessages are being -

addressed. At the same time there is no form of privacy what--

ever. Such a system mlght be compared to a rural party line ‘

on which every telephone is equlpped with a loudspeaker 1nstead

of a d1st1nct1ve or .unique ringing s1gnal
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The more preValent system, and also the_more satisfactory,
uses group call. This is usually accomplished by using sub-audible
continuous tones (tone=-coded squelch) to activate the receiver being
addressed. Each subscriber's fleet is assigned a distinctive tone
and all of his mobile radio operators hear all messages from his
office or from any other vehicle in his fleet. 1Individual vehicles
or drivers are usually addressed orally by a code name or number. -

It is a requlrement of the Department of Communlcatlons
that any operator must first monitor the channel to make sure
that it is clear before transmitting. This is typically. accom-
plished by a "defeat" switch manually depressed by the dispatcher
or automatlcally ‘activated in the vehicle when the mlcrophone
or handset is lifted from its rest. :

Privacy of other subscribers' messages 1is of course v1olated
when the "defeat" switch is -activated, consequently the subscriber
who uses the radio for strictly confldentlal messages does so at-
his own perll On the other hand, the probability of eaves- .
dropping is greatly reduced by the tone-~coded system.‘ At the . -
same time the vehicle operators and the dlspatchers are relieved:
of the tension of monitoring all messages in order to 1dent1fy
those 1ntended for: themselves. - :

This lack of complete privacy is one of the shortcomlngs
that subscribers have to tolerate with the systems in common use.
This becomes more 1mportant when business competltors share the
same channel, Technology is readily available to prov1de prlvacy
if the operating companles were to choose or were requlred to
prov1de 1t

Operator‘Discipline

Generally the subscrlbers are aware of the need for self— -
discipline in order to maximize the availability of air time.
Each tends to be somewhat critical however, of the others who
time-share the system. Some progress1ve RCCMRS operators have
shown considerable initiative in encouraglng propexr use and some
have in extreme cases been known to termlnate the contracts of
unco-Operatlve subscrlbers. . : S

Referring again to the recent survey, the. subscriber's fleet
uses an average of about 43 minutes airtime per day, or 6.7
minutes per mobile unit. Assuming an eight hour day,- this works
out to approx1mately 0.8~minutes per hour per mobile unit. With
this amount of usage, the limiting capacity figure of about 60

‘mobiles can be readily deduced, confirming the earller figure

whlch has been emplrlcally determlned

The manner in which the dispatcher and mobile operator,
communicate is a dominant characteristic of this class of service.
In a typical situation, the dispatcher determines by listening -
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(while depres51ng a tone— code "defeat" sw1tch), that no one else

is on the air, then calls the mobile unit using some form of .
identifying name or number for the called party. All vehicles in
his fleet hear the message. - If the mobile operator is in his
vehicle, response is almost immediate and with-only two or three
exchanges of brief conversation, often using number codes such as
10-4 etc., the contact is terminated. Ability to access the ‘
system with a minimum waiting time is a prime requisite. This
becomes more important as the size of the subscriber's fleet

grows.. The other subscribers tend to feel that the larger fleet -
is'hogglng" the air tlme. Eventually if the subscriber gets from
15 to 20 mobile radios in operation, he is no longer willing to
share air time with another 20 .to 30 mobiles and typically acquires
his own prlvate radlo system and terminates hlS subscrlptlon to the
RCCMRS service. :
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MULTI USER MOBILE RADIO SERVICES WITH MESSAGE RELAY
'(Telephone Answerlng Service)

Background

Two-way mobile radio services authorized under ex1st1ng
policy by a Restricted Public Commercial licence include a
Message Relay Class of service. This typically is prov1ded
in conjunctlon with a landline telephone answering service.

"~ The answerlng service operator manually intercepts and recoxrds

all telephone calls to the subscriber. The subscriber calls
in by radio when convenient and finds out who has called

In addition to offering the economic advantages from the
capltal investment standpoint, the message relay class of
service makes it possible for the subscriber to be in radio -
contact with his customers, through the answering service
operator, .without necessarlly maintaining his own full—tlme
office staff. " - :

Message. relay service is normally prov1ded only by those _
RCCMRS licensees who also operate a landline telephone answering .
service. These represent about 10% or less of all the RCCMRS
licensees.. It is estimated that approx1mately 10% of the sub-
scribers to Restricted Public Commercial two-way radio service may
be using message relay service, totalllng -about 600 moblles in all

.Canada.

R

Charaeteristics

Technical

In most ‘instances, message relay subscrlbers have a mobile
radio in the car but may not necessarily have: either a remote control.
unit or an auxilliary base station in their own office. Most or: all
communications are received from, or directed to, the telephone land~ -
line via-the telephone answering service operator.

The answering service is equipped with the facilities'for
transmitting and receiving messages and’ generally performs the
function, on behalf of the subscrlber, that would be performed .
by the subscriber's own staff in the Remote Dlspatch Class of Service
described in Appendlx D.

Slnce direct 1nterconnectlon of the radlo base statlon to

_ the landline is not permitted by Canadian wireline carriers, all
' messages are taken by the answering service operator. The operator

then verbally relays the message to the moblle subscrlber.A
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"Appendix -E (cont'd)

In some cases the mobile subscriber wishes to communicate
with a landline telephone subscriber. To do this the mobile calls in
to the answering service. The answering service operator then dials
the desired number and acting as the message bearer, verbally relays
the conversation back and forth between the two parties.

Capacrtx

The number of mobile subscribers who can be accommodated
on a given channel is about 20 to 25, approximately half that of a.
comparable private dlspatch service. This is partly because most
of the traffic which is either in the form of inhibited (by the

‘human interface) two~way telephone conversations or relayed telephone

messages is of a time consumlng nature. In the case of the telephone
conversation, each party's statements are repeated by the operator,
at least doubling both the radio system and the telephone network
holdtime. Furthermore calls to the landline are delayed, after
initial radio contact has been made, while the operator dials the
called party. s

The nature of the calls is significantly different from those
in remote dispatch service and there is a variability in the con--
versants where landline telephone calls are involved; consequently
much of the strict discipline in.the use of air time that is
characteristic of the remote dispatch is absent in message relay
service. :

Nature‘of‘SubscrIbers

The subscriber. o message relay serv1ce typlcally does not
operate a "big spread", More often than not, there are relatlvely
few employees, or. at least there is not a full time office staff.

. The subscriber is frequently absent from the telephone and requlres

the services of a telephone answering . serv1ce to lntercept
and pass on - messages.

A DOC user survey of about a dozen subscribers revealed
that the "average" subscriber in that small group has 1.4 office
locations, 4.6 vehicles, no auxilliary base station or remote control
unit and has mobile.units in 1.6 vehlcles. That part of the sub-
scriber's organlzatlon to which the mobile radio pertains has 10.8

_employees who are concerned with the radlo communication facilities.

The survey revealed that, among the subscrlbers contacted
the reliable coverage radius 1s about 30 miles and that 95% of the
working time of the vehicle is spent within that zone. & Although the

 subscriber generally does not want multi-city radio coverage, nor

greater coverage than.he now has, some of the respondents lndlcated
that from 10% to 70% of the calls orlglnatlng in the moblles would
be over the toll network
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Appendix E (cont'd)

Communications Between Vehicles

Since the main function of the message relay service is.
to provide a link between people in vehicles and landline, it follows
that there may be occasions to communicate with other people in
vehicles. Many of the existing message relay services do not have
facilities by which any vehicle-to-vehicle communication can be
conducted, and inter-vehicle communications, even between employees
of the same subscriber, is almost non-existent.

Proportion of Traffic To and From Subscribersttaff

The subscribers surveyed indicated that an averagée of 64%
of all calls which originated in the vehicle were to the subscriber's
own staff. Similarly 55% of the calls originating on the. landline to |
the vehicle were from the subscriber's staff. In either case, this
indicates that although traffic 1nvolv1ng landline" telephones other
than those of the mobile subscriber is not in the majority, it is -
nevertheless. substantial

. Privacy

Where dispatching by the answering service is done over a
private wire line to the transmitter, only the outgoing half of -
the conversation can be heard by other mobile subscribers. Where
the answering service uses an auxilliary base station: working through
the repeater, both' sides of the conversation can be heard at the
mobiles. If tone-coded squelch systems are used, only the called
subscriber will normally. hear, although there is nothing to’ prevent
deliberate eavesdropping. .

Several of the existing message relay services operate W1tnout
benefit of tone-coding, hence afford less privacy than is normally

enjoyed by most of the direct dispatch serv1ce subscrlbers.

Technologically, the prov1s1on of privacy on interconnected
systems is quite feasible. It is understood that many of the U.S.
independent radio-carriers use f£ull IMTS terminals and mobile units
which provide full privacy. In addition, IMTS provides automatic
trunking (channel search), dial tone, automatic subscriber identi-
fication for ticketing, and full duplex mode of operation.

Use of Air Time

The typical: subscriber uses about Zl minutes of air time per
day, or 13.1 miniutes per mobile unit. Assuming an eight hour day
this works out to-a bit more than 1.6 minutes per hour. per mobile

~unit, tending to - confirm that about 30 mobiles are all that can be
1accommodated on a. channel - : .

: Distribtuionaof.Traffic

In the manually interfaced services surveyed by the DOC 95%
of the traffic was between the landline and the vehicle. 1In one:
instance the subscriber reported that 20% of the traffic was be-
tween vehicles, but most of the subscribers did not have facilities

'for vehlcle-to-vehlcle communlcatlons.
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APPENDIX F

PRIVATE MOBILE RADIQ SERVICES

Background

Private Mobile as used herein includes virtually. all mobile
radios except those provided under Ship-to-shore radiotelephone,
Aeronautical mobile, Public Commercial, Restricted Public Commer-
cial, and the General Mobile Radio Service categorles° "About 90%
of all land-mobile equlpment in use in Canada is in the private
category. : :

General‘Characteristios

A private system may consist of a slngle base statlon and a
single mobile unit on one channel, operated by a small business
within a 10-30 mile radius, or it may encompass several hundred
mobiles and portables widely dispersed geographically complete with
numerous base stations, repeaters and control centres operating on
several channels. Basic radio equipment used is identical to that
" employed 1n the public commercial sector. Typically it does not em- -
ploy much, if any, sophisticated accessories. Some of the larger fleets
tend to use group calling or selective calling devices either to
facilitate reaching a particular person or group of persons, or
asgartlal 1nsurance agalnst co-channel 1nterference.~- :

In recent years a trend has begun toward use of dlgltal data
and visual displays in heavily loaded services such as in some
Montreal taxis fleets and the Metropolltan Toronto Pollce Communicat-

ions system.

Expected Growth

About -130,000 mobiles now operate in prlvate systems. The "
figure will probably reach 260,000 by 1980.. About 30% of these
are in the transportation 1ndustr1es with tax1s accountlng for
a major part. Forestry, mining, manufacturing, construction, .
utilities, trade, commercial business and: publlc admlnlstratlon
account for another 60%. :

. The remalnder is. employed malnly in defence with a very minor
contribution comlng from fishing, rlnance, insurance and real estate.

Because private systems constitute 90% of the total moblleg
business, the private sector represents the most important part.
‘of the mobile market, and its needs will tend to influence the
general direction that»mobile technology will take.
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lnterconnection Status

Some Agencies which provide emergency or safety services operate
on a scale which does not permit round-the-~clock staffing of an office.
Direct access to or from their vehicles by telephone, at least during
certain hours would solve a serious communications problem.

In the larger centres, a telephone answering (meeeage'relay)‘
service may be used, but most small communities do not have tele-

phone answering services. Agencies in this. category include fire

departments, police, ambulance, emergency measures, . emergency main-
tenance and security organlzatlons. -

Telephone companies offer a Radio Extension Serv1ce optlon
which provides for interconnection of some of these agencies, where
the telephone company is the exclusive supplier of equipment. ~They
also offer interconnection privileges to privately owned base stations .
in these emergency categories. To date there are no published tech-
ical standards for the latter. For some reason, possibly because
of telephone company marketing emphasis or possibly subscriber
ignorance of its existence, almost no such agency has availed’

~itself of the privilege of using customer-provided equipment. On

the other hand, there are 5 such interconnections in British
Columbla, 40 in Alberta, 6 in Ontario and 64 in Quebec - mostly
with municipal police. The facilities are for the most part owned.
by the telephone company except in B.C. The telephone company
generally does not restrict the hours of use, but in actual

. practice the faCllltleS are used mostly durlng the nlght

Major utilities such as Ontario Hydro have ‘had needs for
interconnection arrangements between a base station and the
telephone network, usually for the use of night partrolmen or main-
tenance personnel. To some extent they have been successful in
arranging a suitable contract with the telephone company, although -
the general impression is that an excessive amount of - negotlatlon '
has sometimes been involved. S :
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" APPENDIX G

TOLL BYPASSING

. . There have been some instances in which independent mobile
radio or paging companies have utilized radio links to extend
paging calls. to distant transmitters rather than use WATTS, DDD or

. private lines leased from the telephone company. Apparently this

trend has caused concern to the telephone companies on the basis
that i1f interconnection privileges were granted, these radio
facilities would be used to siphon telephone calls off the toll
network. If such interconnected systems were to become prevalent,
it is argued that common carriers could suffer loss of ‘toll revenue.

On thé other hand it is already common practice for large users

to link their offices in distant cities by means of leased lines,
foreign exchange or WATTS using facilities provided by the tele-
phone companies. The toll network is bypassed, but the carrier
derives revenue from the other facilities. It is understood that
the carriers would not find it objectionable if interconnected

- mobile services were linked in a similar manner as long ‘as the

linking facilities were provided by the common carrier.:

The landllne carrier's fears of toll bypass1ng remains a -
serious deterrent to the interconnection of mobile services..
Assumlng that the preservation of the carrier monopoly on, toll
is.in the public interest, prohlbltlon of toll bypassing will be:
necessary, possibly through one or more of the means suggested .
under Regulatory Implications in Appendix H. Such a prohibition:
will mean that the 1ndependent operator will be authorized to
provide only a local service within the rxeliable coverage area .
of his base station and will not be permltted to link base N
stations by private radio link, privately owned wire or other
non-carrier provided means to form another network sub--
stantially outside the local calling zone of the 1nterconnected
telephone company. Conversely any organization pr0p051ng to network
its Restricted Public Commercial stations through non~carrier:
provided facilities would be denied interconnection privileges.



" APPENDIX H

REGULATORY IMPLICATIONS OF INTERCONNECTION

There are a number of hypothetical situations which might be
accepted as justlflcatlon for government regulation of 1nterconnected
1ndependent mobile radio services. These include:

a. Monopoly ~ where too little competition exists if = .
left to free market forces. In such cases regulation
has been.deemed necessary to protect the user against
exploitation by the economic power of a monopolist. High
start up costs or technical limitations such. as shortage .
of spectrum might place limits on the number of com-. o
petitors. Free competition now exists .and there is no
obvious need for a regulatory agency to 1ntervene.

b. = Instability - where the services offered’ by competltors )

: are nearly 1dent1cal entry is easy and destructive: price
cutting develops. Regulatlon might then' be deemed ne- '
cessary to avoid deterioration of service through flnan-_
cial instability. However, the history of the 1ndustry
‘does not reveal any evidence of lnstablllty

c. .Cream—Sklmmlng - where unregulated competltlon w1th the
regulated carrier results in the unregulated service.
being offered only in the hlghly lucrative areas.. An
examination of the mobile services now offered by the
major carriers leads one to the conclusion that they
too have avoided the non-lucrative areas, apparently
having no obligation to provide general land mobile
service unless they choose to do so. There does not,
therefore, appear to be any justlflcatlon for lmpOSlng
regulation on this count., :

d. Toll Bypass1ng - the common carrlers have expressed
the fear that interconnected independent: public moblle
service might be used to bypass toll and siphon off’
carrier- revenue. This is technically possible unless
specifically prohibited through interconnection con-.
tracts with carriers, provisions of the authorizing
radio 'licence or regulatory rules, In the latter case,
the- 1ndependent operator would have to be subject to- an

'~ appropriate regulatory agency. However, the inter-
connection contract should be adequate for this
purpose . provided that the government backs. the carrier:
in its enforcement. See Appendlx I for a sample
InterconnectLOn contract.
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Appendix H (cont'd)

e. Billing for Carrier Sexrvices - the interconnection of
regulated common carriers with unregulated mobile radio -
carriers could necessitate some arrangement whereby the

radio carriers would bill their respective subscribers for

services rendered at least in part by other carriers.

Such an arrangement would have potential for abuse, unless

some form of regulation of the Radio Carrier be one of
~ the alternatives. This resale of carrier services ‘would
be comparable to established practice in the field of

hotel and motel telephone services, which have not apparently ‘

needed regulation,

None of the above situations have existed to. suoh an

extent, or seem likely to become sufficiently unmanageable

by other means, that regulation need be considered

necessary at this time., Should consolidation of ownership,

in the future, give rise to monopoly or near monopoly-
then the need for regulation might be re-examined

Regulatory Jurisdictions

A legal opinion from within the Department's Legal Branch
concluded that federal jurisdiction exists over those speCial—-'
ized common carrier undertakings in which .radio is the dominant
feature. Where the radio aspect is dominant - (as opposed to being.
merely incidental) ‘it was further concluded that the Canadian

Transport Commission is the appropriate eXlStlng federal authority_
;to exercise jurisdiction. :

In the case of the wireline - companies, the federal govern—
ment has exercised. jurisdiction only over those three companies
which are federally chartered to provide inter—prov1nCial te1e~~'

‘communications. serVices.

Should some of those independent companies who presently

hold RCCMRS licenses enter the interconnected radio common carrier'

field, the issues related to jurisdiction are not entirely clear.:
The majority of existing RCCMRS licensees are provincially chartered
and provide services in only one or two communities.. There are on
the other hand, a few RCCMRS licensees including several manu-
facturers of mobile radio equipment who are federally chartered
and provide local services in a number of muniCipalities in two

or more provinces. . o

There is no doubt about the Federal Government's jurisdiction
in so far as the issuing of radio licences is concerned. There
may however. be practical problems in the administration of other -
forms of regulation that can be more adequately dealt with by the
same regional bodies who are. presently regulating purely local or
regional telephone companies. These are areas that will. require .
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resolution through Federal -~ Provincial consultation before any steps
are taken toward the establishment of any form of interconnected
radio common carrier services. Consideration might be given to.
requiring the carriers to form arms-length subsidiaries for provision
of competltlve services, to avoid cross-subsidization and to ensure.
that competitors are all on an even footlng.
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APPENDTIX . I

, Sample Contract:Between.Telephone'Companies‘A

and Interconnected Independant Public Radio
Paging Services.




MISCELLANACUS COMMON CARRIER INTERCONNECTION AGREEMENT - PASING
- Tois AGRERZMENT is made this day of 9 .
= dultizan Telephone and Telegraph Company, (hore-

inzf{ctar refacred to as the "Company') aund
y (hereinafter referrad to as the

"Car-z—'i_t..x"') ’

WHrR7AS, the Coxpany owns and cperates a telecommunicaticas
system in cartain towns and cities and, through agree-
ments with Associated and/or Connecting Companies provides telecoxm-
munlcations services throughout the Stzte of
and in cther states; and

WHEREAS, the Carrier operates a one-way selective signaling
\paging) system pursuant to a license issued by the Fecderal Comaunicztions
Commission to the Carrier as a Miscellaneous Common Carrier in the Domastic
Qublic Land Mobile Radio Service; and has obtained a certificate of con-
venience and necessity from and has filed tariffs with the appropriate
Regulatory Commission of the State of and the
Carrier represents that it is complying with the rules and regulatxovs of

said commissions; and

WHEREAS, the Carrier, in order to facilitate the haadling of its
. business as a Miscellaneous Common Carrier, desires connection betwean its
2 system and the Company's system giving dial access from the Coempany's system
to the one-way selective signaling cocron carrler communications sys:iem
* operated by the Carrier: :

NOW, THEREFORE, in consideration of the covenants and under-
standings hereinafter contained, it is mutually agreed as follows:

l. Defirnitious

For Purpose of this Agreement, the following definitions ‘shall
apply:

A. Base Station. A fixed transmitter licensed by the Federal
Communications Commission from which radio communications
are transmitted to the Carrier's radio receivers.

B. Control Point. A Control Point is an operating position under
the control and supervision of the Carrier at which an operator
responsible for the operation of the transmitter is stationad.

. €. Point of Connection. A point on the premises of the Carrier
within the Reliable Service Area of the Carrier's System at
which the one-way selective signaling (pagzing) system of the
Carrier joins the Corpany's system. The Point of Connection
is usually at the Control Point of the Cafrier.




D. Primary-Serviug Telephon2 Exchange. The Coupany's telephone
exchange wholly or parcly within the Reliable Service Area
of the Carrier's System, designated by the Carrier as the
primary ehchanve from whica conncctlng circuits will be
furnished to the Carrier.

E. Secondary Serving Telephone Exchanges. The Company's
©  telephona exchanges (other than the Primary Serving Telephone
Exchange) Wholly or partly within the Reliable Service Area
of the Carrier's System from which connectln& circuits. nny
also be furnished.

F. Rellable Service Area. The area. W1th1n which - radlo communi~
cations are reliably sent to the Carrier's pacing receivers
as defined in Part 21.504 of the Rules and Rebulatlons of the o
Federal Communications Cormission. :

G. 'interconnectinv Arrangement. An interface furnished by the -
Company to iaterconanect the Company's Serving Telaphone
Exchange and the Carrler s paging termlnal. -

He Paging'Terminal. The equ1p1ent and c1rcu1try furnlshed operatnd
and maintained by the Carrier in which the Interconnectlng Ax~
rangement terminates and which. controls the radlo pagln6 :rana-
mltrer(s) of the Carrier. :

I. Company's Sysrnm- The Coxpany's System is the exchange and ‘toll
network of the Company and its intercomnecting conpanles.

J. Carrier's System. A one-way selectlve 51gna11ng (paging) 1etwork,
in the Land Mobile Servica, The network may employ more than one "
Bage Station when served by a single point of connection.

K. Interceot} A recorded message to 1nform the calllng party of
dlsconnectedg invalid, or unassigned numbers. : :

- .

Pngina‘ .:. - —2-
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nging S ' C f3“..

The Company will intercoan
for the purpose of handling
in ths Comoﬂny’s Systea &n

dCqul ad hzraoin.

2ot 1oy .system wich the Carrisr's Systen
onz~way celepnone traffie O”‘“‘na:lﬁg
terwinating in the Carrierx's System

InCerconnection will ba accomplished through an Intercoanecting
Arrancenant providad by the Company. Traffic handled through
such lotecrconnacting Arvangenand i1l ba restricted to calls

to radio rocelvers within the Carrilexr's Reliable.Sexvice Area, =

Point of Connection ) " - .

The Point of Comnection betwean the respective systems of the
Com okay and tha Carrier for the handling of trafiic to the
Carriar's Systilim an_xl ba.located oun prenxses at :

Telephone Numbers

Telep\one nunbers assigned to the onc—way 31gna11ng system of the
. Carrier will be essigned at the Compaay's option and may be changed,~

at any time as required by the Company's service and equipment re-
quirements. Notice will be given by the Company to the Carrier at
least 30 da,s prior to any such number change. Co :

The Company will furnish numbers to the ‘Carrier in groups.l The

initial group shall consist of numbers and each subsequent"
group shall consist of - numbers which will be assignad by
the Carrier to his one-way selective signaling subscribers. Un~

e e memmnm s I L

aanignad nimherg chall ko "inzoresprad" by the Carudes. Feosons
having dialed such a number will then be informed either by appro-.
priate recorded announcement or by an operator tnat the nuwber 15

resexrved and p*eSLntlj unassigned,

"Additional numbers, when requited by thevCdrrier,'will.be*furnishéd

by the Compuny after such time as the Company has determined that .

it has suificient equipment Vailable for this purpose, but will -
not bes unrecasonably withheld. '

Rates and Charges . R o L

4

Rates and charges for connecting circuilts, number ‘groups, equipment.

~or service furnished by the Company for the provision of ‘the one—~

way selective signaling service described herein, snall be in ac-
cordance with Schedule E (Schedule of Charges). S
Rates are baééd'uPon'the size of the number groups aﬁd ruflec;'>

consideration for an average hoiding time_ of 50 seco1ds. .If this

holding time is excecded, the rates avrecd upon. herein shall be
subject to renegotiation. : :
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Ratus and Chavzes. {Continued)

All Carriev chargas will be Handled dinuly becmen the Cavrier
and his custokars.

"t, monthly, of 211 charges

The Carrier ie responsible for paymen
mishad by the Com pany for the

1 o
for facllities and servigss fu
Carrier.

r{
.- o]

Facilities

poiv il

Bach party will construct, equip, maintain and operate its system
so that good and adequate service will be furnlshec to the publlc

. at all tlmeu,> .

Certain com»onents of the Carrier's Systeo are set out in the
Carrier's current radio station license ox licenses :attached here—
to as Scuedule A. The Carrcier will promptly -furnish the Combany

‘with every reilssuance of said license of licenses and all modifi-

cations thereof for attachment to this Agreement as a revision of

ﬁ'Schedule A, A map showing the Reliable Service Area of- the Carrxer

System 1s attached hereto as- Schedule B,

be used o11nypr‘the hanaling of trafrlc hercunuar N
is furnished on ‘the condition: tnat tne Carrier obta n adeqhata'con—
necting circul:s to p-,hit the use-of this sé¢rvice: wxcho;t 11juriou
effects upon it or any other service rendered by the Company. At
the Carrier's raquest; additicnal couneciing 2ircuits may bLolune
nished by the Ccapany aftcr such.time as the Ccnoany has determined.

that it has sufficient equipment available for the purpose.

Cotnecting ¢lrcults, mode of opera:ion, Base and other classes of

. stations associated with the Carrier's. Systcm end their relative

Paging ' B . Bl

locatione, Control Point(s), and Point .of Comnection are shown on
Schedule € (Opcrational Diazram) attached hereto. - Notice of any .
significant changes to be made in the: Carcier s System, as described
in Schedule-C, shall be given to the Company in advance, and in no
case later than ten days after an application has been filed with the

Federal Communications Comaission for.said changes. The Carrier also
agrecs to promptly furnish the ‘Company.proposed revisions of Schedules.

B and C to reflect any . significant changes to be made in itb system.

-

Conncctin" Cixrcuits

v

All traffic between the Conpany 5 Syshem and the Carrler s System

“shall be interconnacted solely over the circuits and facilities

authorized by this Agrcement and in uCCordance vith the terms and
conditions of this Agrecmunb and the Company s applicable tdrltta

Interconnection
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10.

11.

Pa

The Carrier wlll handle all traffic over the comidecting cliveuits to
be provided under this Agreement (which ave speclflcalily designated

for the iInterconnection use oa Schedule € attaciwed hareto), and will
not without Ehe consent of the. Comwlny use any local tolephone ex=
ciw ugye Liae, ~Toralsn teodaplion 2oedctinge Tine, Wide Avea Telephooe

Service line, or prlthu llnu in co"n.c:ioh wltiy ona=way signaiing
trafflc, ' '

v

Transmission and Protection

In order to prevent excessive noise and crosstalk in the Company's
System, and.to insure a reasonable degree of quality in the Carrier’
Systen, the' Carrier agrees to conform to the transmission pargme*ers

detalled in_Scnndule D (Lran5m1u51on and Protection Criteria)- at;achmd

nereto, ~.o.

—-—
P A s P N Al

Each of the parties hereto w1ll take Treasonable precautloﬂs in t:ha
location, construction and maintenance of its facilities for pro-
tection against hazard or injury and so as not to interfere with
services or facilities furnished by the other party. The Carrier
agrees to conform to the minimum protection standards listed in
Scnedulu D (Lranamlsaion and Protecétion uriterla) attached hereto.f

The Company.may make reasonable test5»and,inspedtidns and may upon

.'notice to the Carrier, interrupt thée service being rendered by means

of the facilities being tested or imspected, or may, without such

notice, intervupt the service rendered hereunder in 'case the facilities

of the Carrfer fail for any reason to operate in accordance with the

reunreuu.ts bereunqar, tnsil the situation is cox rected. .The Carrier

will indemnify and save the. Company harmless from and against- any

clalis vy destelds 0L any nacture arising out.of the operation ot maia~-

made in accordance with this paragrapn.‘

Records and»Information

Each party will keep accurate records of its traﬂvactiOns hcr;under,
and such:records will be subject to inspection by the other at all

"redsonuble times., EBach party will. furnish to the other such infor-

mation rulating to the interbﬁaﬁged traffic covered hhrcin as may
reasonably be required

Dafaults or Violations S _}‘- E ' ‘:‘ s inl o

If eith r party hereto defaults or violates any’ provision of this
Agreement, and if such default or violation shall not have been -
corrcected within thirty (30)- days after written notice thereof is
given to the defaulting party, the other party may terminate this
Agreenent forthwith, with or without any additional notice.

No Waiver

The failure of clther party to enforce any of the provisions of
this Agreement or the wailver thereof in any imstance shall not be
construed as a general waiver or rgllnquishmunt on' its paxt of any
such provia:on, but the. same shall, nevexthulaﬂg; be and remain in
full force and effect. : o

ging e I

‘tenance of the Carrider's facilities or armsing out of any. znter;uptlon
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13.

and to

14,

This Agrcement shall be effective as cf the date first herein
mentioned and, unless sooner cterainated as hevein provided, shall

continue in force until terminaced by ninety (90) days prior wricten:

notice from either party to the other.

Notices

Notices under this Agreeranc may be glven by posting in first
class mail to the Carrier addressed as follows:

the Company address'ﬁsAfollows: . -.f"

Mountain States Telepnione and Telegraph Company

Aséignment | ' S i

This Agreement may not be assigned or transLerred by- elther
party withqut the prior written consent of the other; provided,
however, that the Company may,assign or ‘transfer this Agreement
to its successor, assoclated or affiliated companies without the
‘Prior written consent of the Carrier; and provided further tbaf
such cousent will not be unreaqnnah1v wwrFL°1ﬂ N

IN WITKESS WHEREOF, tha Company has‘caused this4Agfeemenn to

be executed in its behalf this day of s 19, and
‘the Carrier has caused this agreement to be executed in its behalf

" this

Paging

day of : » 19

By
. Tigle

. L

'THE MOUNTAIN STATES TELEPHONE AND TELEGRAPH COMPANY

By

Titie




SCHEDULE A
Attached to and made a part of
INTERCONNECTION AGREEMENT

Between | TELEPHONE AND TELEGRAPH COMPANY

and

Effective as of

Copy of License

Identified and Approved this
day of 19 -

By
Title

By

Title

-Al;.'




SCHEDULFE B

Attéched to and made a part of
T ~ INTERCONNECTION AGREEMENT
Between . ' TELEPHONE AND TELEGRAPH COMPANY
and e
Effective.as of
Map of Reliable Service Area .
R
. . : Identified and Approved this -
° - . dayof ___ LQ;;.
| By - _
~ . - . T’it;;l.e.
Title S

“Ble~




SCHEDULE C
'Attached to and made a part of

- INTERCONNECTION AGREEMENT

Between TELEPHONE AND TELEGRAPH 'COMPANY
. N ° -

end : o - R

Effective as of

Operational Diagram, Facilities & Equipment

Identified'and‘ApproVed.thié
. day of T

: By

Title

 Title _

-Cl-
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Atf&chcd te and made a part of
INTERCONNECTIqxﬂéggggﬁENT
Retween

and

Effective as of

Transoission-and -Protection Criteria

Transmission chuircnents

The equipment of the Company and of the Carrier shall be of
such character and shall be installed, operated and maintained by each
s0 as not to cause induced sound or crosstalk to or from circuics of
the other., 1In addition the equipment of the Carrier’ shall be of
such character and shall be installed, operated and maintained so as
not to cause number selection errors in, or malfuwctlons of, the Company s
switching equipment. : : :

- The control equipnont utilized by the Carrier Whlch is to be
connected with tha Cowmpany is to he fabricated in accord with generally

accepted "telephone quq11t"' standards. In addition, the control equip- .

ment mueze, In the Gpa.lu.\'ﬂ'; S the vuulpahy, Le L.U.alp.LetEJ.y l.U‘udeJ.D.LL wz.tn
the central office with which it is to be connacted.

At the point of connection with the: connectlng circuit fac111~
ties furnished hereunder, the Carrier shall furnish for each radio one-way

"selective signaling circuit to be connected, a balanced two-wire facility

through a 900 ohm soutce impedance. In order to protect the telecommuni-
cations network and the services furnished to the general public by the
Company - from harmful effects, any signal applied to the Interconnecting

- Arrangement from the Carrier provided equlpment nust comply-wlth the
onlowing critcria.'

a. To prevent exceleve noise and crosstalk in the
network. it is necessary that the composite. power
of the signal which may be applied by the Carrier .
provided equipment to the Company may not exceed
12dB below one milliwatt at the Company's central -
office whan avéraged over any three second inter-
val, The composite power level at the point of
* connection will be derived by the Company by add-
ing connecting cable losses to the above figure
"and will be specified in writing.  In no case
will the maximum level at the point of inter-
: . connection exceed OdBm when averaged over any‘
¢ three second interval :

Paging o l o : . “D1l-
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SCHEDULE D {(Contld)}

To protect other services it is nécessary that
the signal whish is applied by the Carzier pro-

vided equipment to the Co.pary connecting arrange-—
ment located on the Cdarrier's premises meet the
following limits ~ :

(1) The power in the bahd from 3,995
Hertz to 4,005 Hertz shall be at
leasw.1843 below the power of the . .
signal as specified in a., above.

(2) Tﬁe power in thé band from 4,000\
. Hertz to 10,000 Hertz shall not
exceed 1648 below one milliwatt.’

(3) .The power in the band from 10, 000
Hertz to 25,000 Hertz shall not
exceed 24d3 below one nllllwatt.-

(4) The power in the band from 25,000,
Hextz to 40,000 Hertz shall not .
‘exceed 3643 below one.mllllyat;,_

{5) .Tho power i the band above 690,000
llertz shall not exceed 50dB Delow
one milliwvatt.

To prmvent the interruption or disconnection of.

a call or interference with network control sig-
naling, it 1s necessary that: the signal applied
by the Carrier provided equlpﬁent to the Company 8
facilities at no time have energy solely in the
2,450 to 2,750 Hertz band., If signal power is

"ﬁresent in the 2,450 to 2,750 Hertz band, it must

not exceed tha power present. -at the sana time in
the 800 to 2,450 Hertz band., ‘ :

: Pésidz L ~D2~
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STHEDULE D (Conz'd)

- Connecting Circuit Requirements: e

A connecting circuit termination shall be provided by the |
Carrier for each connecting circuit furnished as part of the Inter-
coﬁnettlnb'nrranﬂcﬂent'bv the Company. The connecting eircuit ter—
mination shall tOﬁply with the rollowrn" criteria: :

" a. Battery and ground shall be provided to the Interconnectlno
Arrangement through balanced primary and secondary windings .
of a Western Electric Company 29238 relay or equivaleat.

(As used in this exhibit, 'bdttery' means the negative
terminal of a direct current (D.C.) source whose voltage

is within 45 to 50 volts and whose positive terminal is
grounded. "Ground" as used .in this exhibit.is a counducting
connection, whether intentional or acc1dental, between an
electrical cirecuit or equipment and earth, or to some con-
ductlng body which serves in place of earth )

b, O0ff~hook and on—hook_conditions shall present the-following'
- conditions to the Interconnecting Arrangement, :

Off—Hook—Battery on Tip Conductor (first conductor)
Ground on Ring Conductor (second conductor)

On-Hook ~Ground on Tln Conductor (first conductor)
Battery on Ring Conductor (second coﬂductor)

e, Tha 0ff-lock condition wust be provided from. chie time
a call is accepted for storage or radio trapsmission
" until the telephone connection is released by the
termlnal :

d. The Oqeﬁoor condition must. be provided. at ali’ other _
times, 1nc1ud .ng the dlal pu131no Jnterval and 1ntercept.',

e, The alternatlng current impedancc from t1p conductor of
the connetcting circuit termination to ground shall be:
equal to the impedance from the ring conductor: to.ground.

~ The connectino circuit te rmrnatlon will, thus, present a
® . balanced terninatiou with respect to ground

£f. The connectlng circuit ternrnatlon mus t tolerate 30 000 / /
\

ohms of leakage resistance between conductora or elthcr
conductor to ground., : :

sing _ D3 S ~
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SCHEDULE D (Cont'd)

A Sug arv1 Ty Sign1ls

Paging

b.

£,

digits may not corkesoo 1d - directly to a- dialed diglt..J

 An audible "fast" busy signal shall be returned to. tha calllng"

Seizure by the Cowpany's switching equipmeat shall consist

of a shunt between tip and ring conductors of ‘the Intercon-—

necting Arrangemanc. The votal resistance of the loop

(connecting circult and Lerrwnatirg circuit) must not exceed
ohms. Releasa by the Company's switching equ1pnent shall’

consist of opening the axoremantloned shunt. -

Pulsing consiscs of momentary reﬂovals of the .loop shunt.-
Pulsing CﬂaraCCE“lSthb of tﬂu Company's sthchmnw equ1p~
ment is as” :“Llow R

Pulsing Rate ", 9 to 11 Pulses per second’
Pulse Shape .~ 59,5 to 67.5% Break ‘
Interdigital Time 540 to 660 milliseconds

The Company shall transmit (3)' three digits to the Carrier.
The nature of these digits is determined by the type '

of swltchlﬁo equipment employed by, the Company to serve the
Carrier. Therefore, in certain cases, one of the three .

party by the Company's switching aquipment when all the con
necting circuits of the Interconnacting Arrangement are buay

CWhe "Eas5t" Lusy sigual uuufULma'co the following:

InterruptionS" - 120 per ninute "
" . Frequency combined 480 Hz and 620Hz,f
: each + 5/ o

ALl tba cowntctAng circuits of the Interco.ne;tlng Arrangcnent
are periodically tested forx the proper Battery and Ground’

conditions. When such tests show that the connecting c1rcu1ts
do not have the correct voltages, the circuits thereby- qund

.defective shall be removed by th° Campany Lron sarvice,

Lach con1cct11g circult terminatlon shall have the abllity

to accept numbers pulsed to it by the Interconnectlng Ar~- -
rangement without delay. The Company's sw1tch1ng office
shall out-pulge digits to the Paging Terminal as soon as o
it selzes the connecting c1rcuit. A :

calling party an appropriate recorded announcement in-

The Paging Terminal shall‘be arrang cd‘to return to the 'J/ ‘
dicating that the onc-way selective slgnalxng call has 1{

“been sent or 1s being procgss;d.



L]

=

"Protection Requircments

. h. The Paging Terminal shall be urruHth to recurn "ringing
tone" to the callinyg party duving such iaterval as may

d occur between pulsing completion and the return of a
vecorded anuouncenunk. : ‘ ‘

1140

'Ringing LOHL’ shall 'consist of the follbwinv:

Frequency  420Ez + 107 .
Modulation 40 Hz

a. Surge Voltage Protection .
The Carrier is responsible for providing protection,
internal to his. equipment and facilities, against surges
and hazardous voltages Irom his equipament. and fac1llt1es
applied to the Company's facilities. Co

" b. Voltage Limitatious

If it is necessary for tne Carrier to apply an
operational voltage to facilities interconnected with

the Company's facilities, the following limitacioms - o

are provided to protect personnel and Company raC1lit1es.

Steady state *oltagc° appl“ed by the Carrier shall
not exceed the following wmaxinum voita"e, any conuu"tor-
to ground or conductor to conducto -de 135 volts, ac’
50 volts (RLS) o

Co GrOunding

. To prevent the connect ing circuit being at an
indcterminate potentlal with respect: to 0rcu1d, it
is mandatory that commercially powexed. ‘equipment be
grounded in accordance with applicable electrical codas,{
and boaded to the telephone protector ground with a
continuous (unsPliced) wire. This lead shall not be
fus ed . e : ' :

o ‘Identified and Approv;d thls
‘<_'  ‘ day of , 19

By

Title

Title

LT~
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SCHEDULE E *

. . Attached to and mzde a part of

" Betwecn

. INTERCONNECTION JMSREEMENT

© and

Effecﬁive as of

- Schedule of Charges

Ttem

" Title.

Charge'or'Iariff;_

‘Raference

Identified and‘ApproVed this

e et A

day of e 19

By

By.
Title
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Sample Contract Between Telephone Companles
and Interconnected Independent Public Meblle
Radio Services. o
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MISCLLLATEOUS COM{ON CARNIER TINTERCONNE TION AGHBEMENT- DI\U 2OBIL

Tais ACREFNENT is made this _ day of R )
batwaen The Mounteln States Telephone and Tel or1wh bUm'Bny, (hcre~
inafeoy wedorred to as the "Compauy') aand .

(hbrelna.ter re““xlcd to as tne

PPCRIPLA

""arrior Yo

WHEREAS, the Company owns and operates a telecormunications
systen in certain . “towns and cities and, throuph agreo-
menta with Associated and /or Conwecting Companies provices telecom-
mumdcations servicas threughout the State of o
and in other states; and

° . L]

WH‘REA‘ the Carrvier operates a land mobile servica systeam
pursunt to Jicensc issued by the Federal Communications Commissien
to the Pnrllo*-a. a Miscellancous Common Carrier in the Domestic
Public Lond Mobile Radio .Service; and has-obtained a certificate of
convenience and necessity from and has filed tallffq wvith the appro:rli.e”
Regulatocy Commission of the State of _ -~ and the
Cacrier represents that it Is complying wiuh the ruleo and rebulatLOﬂ

of said commissions; and

WHEREAS, the Carricr, in order to facilitate the hendling of
its"business as a Miscellaneous Common Cervier, desires comnectinn
betw; n ite systew and the Company's systen for the interchange of -

traffic over the Load '..vux.uuu~Cu\.-l.UuD uc\,wuu-. v thC uusu"auy auu .A.\.:a‘
‘Associated andfov COﬂneutan Conpanius, -

NOW, THEREFORE in considexatlon of the covunants and undar~;;:
Btfud)hg% hereinafcer c01tainﬂd it is mutually. agfgud as xollows. '

1. Definitions

For Purpose of this A*rsnmnnk, the fo]lowing deflnitlons shalli
apply: . -

A. Auxiliary Base Station. A supplemental Base Station which
is located in such a way as to. enhance or increase the
‘Reliable Service Area of the principal Base Station. It
operates simultancously with, and on the same frequuncy
es, the pzincipnl Base Stat*01.

B. Base Station. A fixed trans mitter licensed by the Federal
Communications Comnilssion from which radio communicatioans’
are tLaﬂbm*tLCd and recelved to and frow thy Carrier's mobil
atationeu
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Carrier's Systewm. Tho Carvier's System is a two-way copmuni-
a2ticens netvork, in the Land Mobile Service, which sarves:

a single community of interest. The communications network

may employ Afuxiliary Transmitters, and may employ more than

one Dase. Station wnhen served by & single Point of Connection,

Mobile Stations, licensed Ruzal Subseriber Stations, and

Tewporary Fixed Stations as defined in the Rules and Regula-’

tions of the Federal Communicatlions Commission may be employcd -

as‘part of tho Carrier’s Syercm.; '

Cowpany's System. The Company's SysLen is the exchange aud
toll network of the Cowpany and dts interconnecting Compan:es.

Control Point. A Control Point,is an'operating_position. |
under the contrel and suparvision of the Carrier. at , , |
which an opevator yesponsible for the operation of the - ' ' :
transmitter is stationed. : S
|
|

Intercupt. A recorded massage to Inform the calling party of
disconnected, invalid, or unassigned nunbers.

"InterchangEd" traffic, Cowmunications effected,through‘a
direct electrical, acoustical, inductive or mechanical
connection between the system of the Company and the'systen' _ : -
of the Carrier including messages reldyed by the Carrier's - I o
operators by means of a recording device. ’ ' '

Intercnnnecting Arrangement. An interface furnluhed by the o

~ Company to intercoanect thao ComJany s Sv tem.and the Carrie; s

System.

Primary Serving Telzphone Enchauge. The Company's telephone
exchange wholly or partly within the Reliable Service Area
of the Carrier's System, designated by the Carrier as the
primary exchange from which connectinw circuits will be
furnished to the Carrier.

Point of Connection. - A point on the premises of the
Carrier within the Reliable Service Area of the Carrier's
System at which the land mobile‘setvice'syStem of the
Carrier joins the Company's System. The Point of
Connection is usnally at the Control Point of - the RN
Carrier, - : . o

"Relayed", "forwarded" or. "dispatched" messages. Messages
talen by the Carrier's operators from a party ca]ling on
one system and repeated after a time interval £o -a. party

on another system.

Dial Mobile o -2
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Raliable Sorvice Area. ThL area within which radio cummuni-

L.
catious arce reliably seat and reccived between Carriet'

. nobile stations and the Base Statlion as defined in Sectxou
21,504 of e Leles and Regulations of the Federal Conwani-
cations Commission. ' '

M. Sccondary Serving Telephone EchhngLs. The Company's telephone

exclhiaupges (oLl or than the Primary Serving Telephone Exchange)
wholly or partly within the Reliable Service Area of the Carrier's

System £rom which connecting cilrcuits may also be furnished.

2. Traffic Tuherchanggd

L]
.

The pastics shall interchange traffic between the system
operatud Ly thie Company and the system operated by the Carrier upon
the terms and conditions stated in this Agreement. o

The trafric to be interchanged under thls Agreenent shdll

-only be such traffic as may be transmitted to or- received from’

mobile SLuLlOHb at locations within the Reliable Service Area of .
the Carrier's System as defined in Section 1 hexeof and as shown
on the mapvattachcd hereto and marked Schedule-B.

The Point of Connection for the interchange of trafflc through
the Carrier's System described 1n Sectloﬁ 3 is located on premmses
at \ : A .

The Carrier will not interchange traffic fron or to any
coumunicationa system other than the Carrier's System described
in dection 3 hereof and then only as specifically auihorized and .
agreed herein. Tha Carrier shall not perform landline switching.
3. Fu "_iﬁl_l__t‘_{‘.__ﬁ_'_b ) : o Coe R

Each party will cothluct, equip, rnaintain and operate its
system so that good and ad"quate sexvica will be fulnlshed to the
public at all times. :

o

The conncccinry elrcuits for the interchange of traffic will
be furnished to the Carr*er from the Primary Serving Telephone mehanbe
to the Point of Coannection designated in Section 4 hercof and will be
used only for the interchange of traffic hereunder. At the Carrier's
request, additional connecting circuits may be furnished to the
Carrier from Secondary Scrving Telephone Exchanbes to the Poxnt of
Connection.

Canaln componcnts of the Caxrler [ bystcm are SLL out in
the Carvier's current radio station construction permit or license or
licenses attachad harcto: ‘as Scheduleé A, The Carrier will promptly -
furnlsh cthe Company with its radio license when available (if not
attachcd at the time this Agrecment is executed) and with every re-
issuance of sald license or licenses and all modifications thereof,
for attachment to this Agreomunt as a rev1sxon of Qchedule A,

A map showing the Reliable Service Area of thu Catrier 8 System
ia atrached hereto as Schcdulu Be -~ S L ' '

Dial Nobilo ' ' 3= .
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3. Facilitics (Continued)

Conuccting circuity, wode of operation, Base and other classes
of statlons assoclared with the Carrvier's System and theilr relative
locations, Control Point(u), and Point of Conuection are shown on
Schadule C attached hereto. Notiée of any significant changes to be
made Ln the Carrier's System, as described in Schedule C, shall be
given to tha Company in advance, and in no case latér than ten days
afrer an application has been filed with the Federal Communications
Commission for said changes. The Carrier also agrees to promptly
furnish the Cnnpnny proposad revisions of Schedules B and C to re-
flect any significant changes to be made in its system.

4. &4;3.8...5*3..4 Charzes

Rates and Charges for connecting circuits, interconnection:
equipment and other associated items as designated in Schedule C
are shown on Schedule E (Schedule of Chavges) and shall be in -
accordance with the appropriate company tariff or in absence of
filed tariff, sPec1a1 chaLgeG will apply as 1nd1catcd.

Timing and Tlcketing of Long Distance Message Teiecommuhicaf
‘tions Service (LDMTS) traffic originating at points in the Carrier's.

-System, will be performed by the Company. On interchanged LDMTS

traffic the Company will bill the Carrier the lawful LDMTS tariff -
charges for messages sent paid from, received collect ‘to or charged -
to, points on the Carr;ez 5 System. :

All Carrier chargcs will be based upon. the. Pn*r*n* s resords
and will be handled directly batwveen the Carrier.and its customursr

The Carrier will be responsible to the. Company for the payment

-0of all charges of the Conpan, incurred by the Carrier s customers.

3. Qggnecting Circuits

All trafflc interchanﬂed between the Company's System and the
Carvicr's System shall be interconnected solely over the circuits and
facilitles authorized by this Agreement and in accordance with the
terms and couditions of this Agreement and the Conpuny & appllcable
tariffs, ‘

The Carrvier will handle all intcxchanged trafflc over the
connecLJn” circuits to be provided under this Agreement (whlch are

specifically designated for the interconnection use on Schedule C-

attached hereto), and will not use any local telephone exchange line,
forelgn telephone cxchange line, Wide Area Telephone Service llne,

~oxr private line in connection with interchanged traffic,

CDial Mobile e -l
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6. lldnsmxa.ton and PlOLﬁCtion

‘In order to p*evowt oxcessive nolse and crosstalk in the

: Comydnv'ﬂ Syatem, and to insure a reascnable degree of quality in

the Carrier's Systen; the Carrier agrees to conform to the trans—
mission paramcters detailed In Schedule D (Transmlssion and Protcc-
tion Criteria ) aftachcu hereto.

Each of the parties hereto will take reasonable precautions
in the location, construction and maintenance of its facillities fer

-ptotection against ‘hazard oy 1njur} and so as not to interfere with
. services or fac311tieb Lurnished by :ha ochgx party. The Carrler

The Company may maPe reasonahble tests and lnspectlons and
may upon notice te the Corriew, interrupt the service being. Ten=
dered by means of the facilities being tested or inspected, or may,
without such notice, interrupt the service rendered hereunder in
case the facilities of the Carrier fail for any reason.to operate
in accordance with the rcquiremanCS ‘hereunder, until- the situation
is corrected. The Carrier will indeﬂnlfy and save the Company
harmless from and against auy claims or ‘demands of any nature aris-
ing out of the 0pelat10n or maintenance of the .Carrier's facilities
or arising out of any interruptmon made in- accordance with this
paraglaph . :

7. Payment of Cha xges,

The Carrier 1s reqponaible for nayment monthly, or on demand
of all charges for facilities and services: furnl shed thP Carrler._

If the b111 is not pa:d ‘within 30 days followmc the .date of -

the bill, the Company may, upon 5 days’ written notice, termlnate this

Agreemant and scver interconnection with the Carrler.

L

8. Records and Information

Each party will keep accurate records of -its transactions”

hereunder, and such ‘records will be subject to inspection by the

other at all reasonable times. Each party will furuish to:the * -
other such information relating to the 1ntcrchanged traftic covcrcd
herein as may redas onabl} be requi1ed.

9. ﬁgmbcr Assipunents

TclephnnL numbers for interconnccted lines w1ll be a551bned

at the Company's option and may be changed to meet the Compauy s

servicé and facility requirvements from time to time. If fcasibl
notice of at least 30 dayu will be givcn by the Company prlor to .
any such nuuber change

4

Dial MobLile ‘- - . S



14, Aﬁsignmcnt~
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This Aurcumvnt may not be assigaed ox ernsxerxud by either
party without tlie prior written coasent of the other; provided,
however, that the Cowpany may assign or transfer this Agreement to
its successor, associated or affiliated companles without thc prlor
written consent of theé Carrier.

_ IN WITNESS WHEREOF, the Company has caused this Agreement to
be executed in its behalf this . . day of , 19 .-, and
the Carrier has caused this Agreement to be executed 1n 1ts s behalf
this . day of - a3 l9 .

e o st

By

- Title _
‘LHE MOUNTAIN S"ATEg TELEPHONE AVD TELLGRAPh COW?\N('.

By

Title

Dial Mobile o -7-
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Between THE ifOUNTAIN STATES TELEPHONE AND TELEGRAYH COMPANY.j_ 

and

-SCHEDULE A

Attached to and made a part of

INTERCONNECTION AGREEMENT

Copy'of License

Effective as of

Identified and Approved this. ..
W_D 19____ C

Cvimmn

—___ day of

By
Title.

By

 Title

- TAL-

TIF MOUNTAIN STATES TELEPHONE AND_TELEGRAYH'CQMPAij
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SCHEDULE B
Attached to and made a part»éf
| ~ INTERCONNECTION AGRiEMENr i
Betwéen'THE_MOUNTAIN‘STATES.TELEPHONE §ND'TELEGRAPH COMPANY

——

and ;' Rt PO

Effective as of w;;

‘Map of Reljable Service Area

Identified and Approved this
' .dayof ____ , 19

By

Title _
THE MOUNTAIN_SfATES'TELE?HONE AND TELECRAPR COMPANY

| | Ey o o
- . : Title - o _ o

Bl
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~ SCHEDULE C
Attached to -and made a part ﬁf'
INTERCONNECTION ACREE&ENT .
Between THE MOUNTAIN STATES TELEPHONE AND TELEGRAQH COMPANY - -

and

-Effective as of

Operational Diagram, Facilities & Equipment

A

‘Identified and Approved this
day. of o 19

By

Title

THE MQUNTAIN STATES TELEPHONE AND TELEGRAPH COMPANY
By ' |
Title

) e &
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o _ : SCHEDULE D

Attached to and made a part of
INTERCONNECTION AGREZMENT
Between THE MOUNTAIN STATES TELEPHONE AND TELEGRAPH COMPANY

and

Effective as of

Transmission and Protection Criteria

Iransmiquoq Rﬂquiremnnts

Th; equipmnnt of the Company and of the Carrier shall be of
such character and shall be installed, operated and maintained by
each 80 as not to cause induced gound or crosstalk to or from cir-
cuits of the other. In additicn tlie equipment of the Carrier shall
be of such character and shall be installed; operated and malntalned _
80 as not to cause number selection errors in, .ox malfunctions of -
the Company's ewitching equipnent. ' ' :

The control equipmeﬂt utllized by the Carrier which iIs to be -
connected with the Company is to be fsbricated in accord with generally
accepted "*nlep“one quality" standards. In ﬂddltion, the control equlp—
Bcial Bwal, 1l (he upinidon uf ihe ~Company, be complelely LUl“de.LU.LE.- wu.u
the cenLroJ office with waich it is to be conﬁected.

At the Point'of Connection with the.connepting_circoit-facili— .
ties furnished hereunder, the Carrier shall furnish for each radio line-.
circult to be connected, a balanced two-wire facility through a 900 ohm’

source inpedance. In order to protect- tha telecommunicat101= network .

and the services furnished to the general public by the Company from’
harmful effects, the signal from the Carrier provided equipment must
camply with the following criteria: -

a. To prevent. e\cessive nolse and crosqtalk in the.
network it 'is necessary that the composite power
of the signal which may be applied by the Carrier
provided equipment to the Company may not exceed
12dB below one milliwatt at the Company's central
office when averaged over any three second inter~
val.” The couposite power level at the- point of .
connection will be derived by the Company Ly add-
ing counnecting cable losses to the above figure
and will be specified in writing. 1In no case.
will the maximum level at the point of inter-
connection éxceed 0dBm when averaged over ‘any
three second interval. ' S '

Dial Mohile S ap-
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b. To protec

SCHEDULE D (Cont'd)

other services it is

necessary that

the signal which is applied by the Carvicr pro-
vided equipment to the Compdny connecting arrange-
ment located on thn Carrier's premises moet the '
following 1imit

(1)

(2)

(3)

%)

)

The power in the band

from 3,995

Hertz to 4,005 Hertz shall be at .’

‘least 18dB below the power of the

signal as spccified in a. above.

'mcpmmrintmémmd

Hertz to 10,000 Hertz
exceed 16dB below one.

The power in the band

Hertz to 25,000 Hertz

exceed 244B below one.

‘The power in the band
‘Hertz to 40,000 Hertz'
exceed 36dB below one

The power in the band

one mi‘liuatt.

from 4,000

shall not
milliwatt .

from 10,000

shall not
milliwatt}
from 25,000 -
shall not -
mllliwatt.

above 40,000

.Hertz shall rot exceed SOdB be]ow

c. To prevcnt.the interruption or disconnection of
a call or interference with network control sig*V
naling, it is necessary that the signal applied.
by the Carrier provided equlonent to. the Company 3
facilities at no time have energy solely in the

2,450 to 2, 750 Hertz band.

If signal power is

present in the 2,450 to 2,750 Hertz band, it must
not cxceed the power present at the sane time in
the 800 to 2,450 Hertz band.- ~ s

‘Rotary Dial Sinndling Redquirements

Rotaly dial signaling and control equipment providud by the
Carrier which is connected to the Company's equipment shall be ar—
ranged for full duplex transmission utilizing a separate balanced -
two wire line for each mobile unit and comply with che fol]owlng

criteria.

a. Minimum.insulation résistanCEfbetweén leads of Lo o
- the Connected balanced pairs is 15,000 ohms. -~ -~ . ; "

‘Dial Mobile

S D2
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€.

d.

In the "cohoolk" conditlon, an open cireuit

l"
sholl be presented to tiw Tacilitices ol the
Company. - In the "off~-hnsk" condition, the de

reslstance prusuntod to the Company's facili-
tles by the Carrier's equipmonc shall not ex=.
cead —__ ohms.,

The Carrier's uqu:pmunt shall be compdtlble
with , of the Company s
central office equipment. -

Dial pulses shall consist of the alternate
removal and reapplication of a shunt, not
exceeding ____ ohms, across the. Connected =
balanced pair. The repetition rate of these .

-open pulses shall be not less than 9.5 nor

more than 10.5 per second with a 58 percent _

+ 4 percent, break ("on-hook'").

When all the mobile channels are in use, -
the Carrder's equipment shall respond to'a .
ringing signal from the Company's equipment

‘on any line by applying a dc shunt not ex—’

ceeding 550 ohms across the line for a period.
not’exceeding 22 seconds, after which the -
Carrier's equipment shall apply an audible
telepnoue busy slgnal which conforma to the-
follcwin :

-dnterruptions . 120 per minute ‘
frequency ' combined 480 Hz and 620 Hz .
" each + 5% :

harmonic distortiou : 40dB below fundamental

£.

level -36dBm (at central. office)
t.
To prevent permancntly tielng up a 11ne circult
in the event a mobile unit drives out of the .
coverage area while ‘connected, the- Carrier shall
arrange his equipment to be automatlcally dis-
connected after 3 minutes lapsed time with loss.
of signal from the connected mobile unit.

Protection Requircmentq .

———

Dial Mobile

R (0

A, Surgn Vo]tage Protocrion

The Garrier is responsible for providing
_protection, internal to his equipment and '
facilities, against surges and hazardous
voltages from his equlpmcnt and -facilities -

' applied to the Company s facilities.-
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B. Voltipe Limitatioas

3

C. Grounding

Dial Mobilie

If it 1ls necessary for the Carrier to
apply an operational voltage to facilities
interconnected with the Company's facilities,
the following limitations are provided to
protect personnel and Company facilities.

Steady-state voltages applied by the Carrier
shall not exceed the followirlg maximum voltage, .
any conductoy to ground or conductor to con-
ductor: dc 135 volts, ac 50 volts (RMS).

To prevent the connecting circuit being
at an indeterminate potential with respect to
ground, it is mandatory that commercially .
povered equipment be grounded in accordance o
with applicable electrical codes, and bonded -
to the telephone protector ground with a con- -
tinuous (unspliced) wire. This lead shall not . -°

be fused.

L4

Identified and Approved this
' dayof __ - - 19

By

Title _

THE MOUNTAIN STATES TELEPHONE AND TELEGRAPH COMPANY |

By

CTitle
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SCHEDULE F
.Attached to and made a paft of
IN'I‘EI;‘\CONNECTION AGREEMENT
Batwcen THE MOUNTAIN STATES TELEPHONE AND TELEGRAPH COMPANY

and

Effective aé of - ¢

Schedule of Charges

. Charge or Tariff -
Item . 1 ___Reference

Identified and Approved this
day of 5 19

By

Titlg

THE MOUNTAIN STAYES TELEPHONE AND TELEGRAPIL COMPANY

By -

Title

-El;uz
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APPENDIX K

EXTRACT FROM GENERAL REGULATIONS APPLICABLE TO BELL CANADA

The Company does not transmit_messageé but merely provides
the service and equipment which enable those entitled to

use them so to do..

In the case of mobile telephone service, the Company
undertakes, in connection with- signalling service,

only to transmit a signal for the purpose of activating

a signal on the mobile unit, and accepts . no responsibility

. for the transmission of further intelligence.
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