-
‘L\ﬂc&; ‘--:{; ‘1'} - // H/F\ :

. -7815
. \»gw\ . ;cg,»:;_ C385
o 1971

f’@

"f//CANADA'S INTER REGIONAL

 TELECOMUNICATIONS ._FACILIT»IES ®

A POSITION PAPE/I}/ |

B Q(;f]n‘ 1985

~National Te}leconmUnicat‘ions Branch
Department of Communications '
“April 19, 1971 ©

\
1
|

/




~ INDEX

" FOREWORD

INTRODUCTION

THE CONCEPT OF INTER REGIONAL TELECOMMUNICATIONS
FACILITIES

THE CANADIAN SITUATION -

" General
" Trans-Canada Télephone System

Canadian National/Canadian Pacific.
Telecommunications

Telesat

Canadian Overseas Telecommunlcatlons
Corporatlon :

A Comp051te Picture -

THE FUTURE . .

Observations on the Canadian Experience

Issues on the Horizon .
CONCLUSION

OUTLINE OF TASKS

. Page :

.10

12

13

15

16

16-.

18

21




FOREWORD

The 1970 Telecommission 'studies drew attention to severai“_

questions relating to long distance communications in Canada. They were

of a sort to clearly warrant some further pursuit by the Department. As

often happens in such undertakings, the.explorations led to additional

questions.

*

*

. Listed in random order, they took the_shape of the foliowing:

Are the relative costs of long'distance and local calls to
the user optimal from the point of view of national develop-

ment?. What'is the basis for tariff poliéy in the present

" circumstances and what should it be for the future?

As new inter-regional and tpanstanédién cdﬁﬁ;nications
facilities are introduéed by one or another of_the th?ée‘
national.carrigfs, inAthe fbrm Qf satellite system53 poaxiél
caBies or microwave systems, what so?t of shifté»and‘dis—‘ '
iocations migﬁt there occur in £Hé Sharing;of tfaffic? Might
fhere be under—loadiné~pr ﬁndefFéxplOitatiOn of ssme facilities
ﬁhat.coul&_lead tp critiéal’revepue and comﬁe;éiélvviability
problng?-'What.opportunitiés'or‘ﬁﬁstatleé;éxist-fof’QériouS
carriefs inideﬁelopiﬁg déméhd for cafaéity and'traffié on

their facilities?



. %

*

*

Will the arrival and expansion of satellite facilities

in both the intra-national aﬁd_internationai scenes call -

for critical adaptations on the part of the terrestrial

networks? Will the relative independence oflsatellite

links of coastlines and coastal gateways lead to new gate-

way development resulting in different foreward and back-

. haul patterns for the terrestrial carriers? With what

consequences?

Is the repartition of traffic by technical category, volume,
simessagé structure and the like between various faéilities

‘rational in the light of‘6Vérall.efficiency, ﬁarginalxtosts

of extension, or minimal costs of carriage? -

What are the conSequences,'fbr‘thetdevelopmeht of Céngdian

inter-regional communications, of a virtually opeﬁ inter-

. national border on the south, with respect to switched circuits,

v

leased line operations and révenue settlements? .

What technical standards, operating practices or other factors

facilitate, -impeded or otherwise: govern'interébnﬁéction‘and

 traffic éxéhangé between the various: carriers? Would automatic

roﬁting at the circuit level be effective in a natiohal"emergency?




* In a global context of 1nternat10nal traffic apparently
'grow1ng.at a s1gn1f1cantly faster rate than intra— and
inter-regional traffic, and'in view of a continuously
‘Shlftlng balance between the number of telephoneslin North
America relative to that in Europe and Japan what might the
longer range-operating and 1nterconnecting impacts be on the

country's national carriers?

This is a sampllng of questions of a sort which invariably lead
to others; ‘more detailed and more complex. The natlonal stake in the inter—
regional and international cOmmunications system requires that ‘they be looked

at objectively and competently.

It was promptly d1scovered that an operationally useful definition
vof what the inter—regional system might be, did not exist that the plant and
equipment related to’ long distance toll serv1ce could not be simply segregated
from: that serving short—haul toll and local functions, that the bookkeeping |
practices of each of the entities concerned were deSlgned to fit thelr 1nd1vidual
structures ~ be they provincial; national or internationalfand.did not admit”

.of any easy aggregation into a coherent compos1te picture, ‘that questlons
relatlng to returns on assets.could not;?educed in any relevant way from revenues'
that, indeed, a valid restatement of any of these questions.— let alone any
inducement:of answers.— could.not-be-made without thefcollaborative effort of:

the department and the carriershinvolved and“not,without someforganihation‘and

_ time.



A preliminary aﬁdAvery coarse assessment of fhé facilities
affected,ytheir capacities, the revenues impacted, and of the intég—n
'Fonnecting regimens wés assembiea with the ?eady‘énd compléte‘cé—bperation
of,the carriers in the brief timéfailottéd>fot the taék._ ?rom thg buik of
information offéred-and gafherea,_a-céndepséd descriptioﬁ_of the‘aggregafe
was prepared in the form of the pagéé that foilb&;i.fﬁié‘descfiﬁtién:wés
deliberatély and specificglly prepared té:serﬁe as:a ﬁoint.of~departure
for the importanf taékvﬁhiéh'lies éheadf”‘

It is immediételyuéﬁidéﬁﬁ'tﬁAt a look in greater, depth heedé 
to be taken at the oper;tipnal,:inter—qoﬁnective, fesourceAexploitation
- aspééts.of the intér—regional ‘complex énd:that'sucﬁ‘an_undertéking:Should
be launched proﬁp#iy. | |

Aécordingly, it is ﬁfopbsed that-én_intéf—éarfiér‘ﬁofkiﬁg'Grouﬁ
be formea and addréss itself to the set'Qf tasks outlined at thefCOnclusion-~
ofvthis.dodumént;' Whether or not thé(issuéé gt'sfaké can.be~disposed'of by
the simple~ac¢omplishment of tﬁesé tésks, 6r whether the wérk of:the group
will need. to Be.continued in ste‘féshioﬁ witﬁ similiar or with bpoadér 
terms of reference, are question;‘on'whigh it-may’not'bé advisable ﬁé

speculate until a significant part of the work outlined has been accomplished.



INTRODUCTION

The complex 1nterrelatlonsh1p of carriers and fac111t1es
that prov1de the supra structure of Canada s telecommun1cat1ons capab111ty
1s-un1quely,Canad1an. Thls supra structure has been developed by a dozenr'
or: so telecommunication carriers in a variety of:competltlve and co-n'
operatlve postures, and it has.served'Canada well. |

In the lQ]Ohs? Canada faces, along with the.rest‘of the -
world, a communications revolution;?nlhere will be lncreaSing'demands;
on the facilities interconnecting the various regions of'the‘country
and particular strains on the mechanisms for their development‘and_
utilization. | -

The purpose of this paperjis‘to eXamine‘the-concept»*
of inter- reg1onal fac1llt1es, to- present an emp1r1cal p1cture of these

fac111t1es in the Canadian context and to survey the issies that w1ll

impact the course of their future development

CONCEPT OF INTER—REGIONAL_TELECOMMUNICATIONS.FACILITIES

The telecommunications network is very complex . IntriCatel
comb1nat10ns of sw1tch1ng and ‘transmission fac111t1es enable a subscrlber
to communlcate hundreds of yards or hundreds of ‘miles w1th equal ease,

Therefore, attempts at physical and/or economic 1dent1f1cat1on\of the



facllltloq related to 1ntcr—reglon1] communlcatlons, as opposcd to
._rcgronal or local communlcatrons, is cxtremcly dlfflcult Nevertheless'
T it is suggested that the concept of ”1nter reglonal” telecommunlcatlons

fac111t1es is a V1able one to wh1ch meanlng can be attached
The key elementsfin ‘this concept are:
a) the areas Whichiare considered as regions

b) the maJor transm1551on fac111t1es that cross.
the reglonal boundarles, and,

c) Athe sw1tch1ng fac111t1es that are assoc1ated
with the prov151on of 1nter reglonal servlces

In this paper, the reglons have been 1dent1f1ed as the geographlcal
service areas of the maJor telephone systems. To a 1arge degree,
-these areas c01nc1de with national and prov1nc1al boundarles, therefore,
in the case of natlon“W1de carriers, these boundaries reflect arb1trary
reglonal boundarles that are largely compatlble with those relatlng to
the telephone systems The 31gn1f1cant exceptlon is Bell Canada wh1ch
operates throughout Ontarlo Quebec N.W.T., and Labrador B
A:microwave system or\a.physical facility croesing a
. regional boundary can,~at;that-point;iclearly.be identlfied as an
inter-regional facility It is, however fonly'a link in a continuous
‘path for. any glven subscrlber - subscriber communlcatlon VThuS, one
must conceive of an arbltrary, dlscrete p01nt in this path at Wthh
there is a tran51tlon from 1nter—reg10nal to reglonal transm1331on
: fac111t1es. The completlon of this path for switched services involves
also various SW1tch1ng offices. Thus, the total concept would requlre ‘
the 1nclu51on of the sw1tch1ng requlred to complete the 1nter reglonal

: Aportlon of the transm1551on path



To pfoceed ftom the conceptual level to a meaningful
‘emplrlcal presentatlon is-a dlfflcult step First of all;vit is'vefy h
dlfflcult to 1dent1fy a su1tab1e arbltrary tran31t10n p01nt 1n the |
transmission fac111t1es and there are, in fact a Varlety of ways in
"which switching equipment can select‘alternative.routings. AFurthermore,.;
a 1erge portion of trahemiésioh'and;ewitching‘féciiities ts Shared'for:“
both regienal and inter-regional pﬁrpeses.v A Stahderd cétrieriaccoﬁhting
system has not yet been establiéhed by the regulating autherity. The
accounting system ih~force hy the TCTS was adepted-ffom"the‘FCC,ih;the
United'States, the other cefrierS-do‘nqt use it.' For these reésbne it'is’
difficult to ohtain feievant financial infermation;_A To compound
the problems, the accountlng systems of the telecommunlcatlons carrlers
do not prov1de for an 1dent1f1catlon of the relatlve 1nvestments, costs_
. and revenues on this basis;Atherefore financial data that relate e;curately:
to inter-regional facilities are not avallable.~ o
leen,these constralnts, the anplrlcal plcture of the_t
Canadian situation has been prlmarlly developed -in terms of the tranS*
mission fac111t1e$ that are readlly 1dent1f1ab1e as 1nter-reg10ne1 in .
nature. Howevef, referehge_heS'been_made to-sWitching faeilities to
" provide an appreciatien of the.extent and nature of their.reletioﬁship'
with the overall systeﬁ,h;
THE CANADIAN SITUATTON
Genera1_~
In Canada there Afé‘thféé telecemmunication carfiers or
carrier groups that presently ptoVidejeignificant inter—regiehal fecilities '
and a fourth thét will become operational in the near fﬁtufe. They‘are

the members of the Tfane}Canada'Telephone System along with other major



connecting telephone organizations; Canadian National/Canadian Pacific
~ Telecommunications; Canadian Overseas Telecommunications Corporation;

and Telesat Canada.

Trans-Canada Telephone System.

The members of the TCTSQ in association with the other_
major interconnecting telephone organizations,'own and_operate a significant'
~ portion of Canada's inter-regional'transmission facilities;i These,

organizations also provide the;facilities.in.Canada for‘international
communications to the:United 'States;and to the COTC overseas gateway
points . | | | | | |

An examination of the~TCTS inter—regionalutranSmission '
'facilities.indiCates~that they~are provided prinarily across Canada

on two maJor mlcrowave structures Inter-reglonal fac111t1es to. the
U.S.. are prov1ded on a comblnatlon of microwave and cable structures
Tho Trans- Canada route (TC 1) crosses most east-west reglonal boundarles,"
carrylng a message channel with a nomlnal capacity of 780 two! way v01ce
circuits. Usage of thls channel in 1970 ranged between 85 and 100
various Cross sectlons In Eastern Canada portlons of the structure
carry a second message channel and in the case of Nova Scotla/New
Brunswick, a second route has developed. It is expected that -a- second
message channel w1th a capacity of 1,200 two—way voice c1rcu1ts will
be added to the TC-1 structure between Ontario and Alberta by l972

In addltlon to the message channels the TC 1 mlcrowave route also
carries 2 to 3 two-way telev151on channels over most of the route._ It

is difficult at this time to determine inter—regionalhinvestmentv



figures«forfthis backbone roﬁte;'however, a51968.federa1 goverhment
study:plaeed the tetal investmehthincthe‘Tcal'SYStem at-208.mi1110n.
(1963) dollars. | o |

The 'second major Toute crOSS1ng the reglons between '
Bell Canada and the B. C TelephOne Co is de51gnated as the 1nter-
prov1nc1a1 routes” (IP 1) Inter reglonally, the system carrles 1
message channel with a nom1na1 capac1ty of 1,200 v01ce c1rcu1ts |

The 1970 usage of this channel ranged from 50 to 95%.

In general, these mlcrowave routes have a present nominal

capac1ty of 5 working and 1 protectlon two-way radlo channels per
structure. It is technlcally poss1b1e, by.lnterstltlal operation, tba
increase‘the.capacity to 10 working and 2 protection two—way.radio
channels; Indicatiohs are that theilarge capacities‘whiehimayAbe'
required in the future wili be provided pattially thtoUgh wide,band
coaxial cable systems-or'satellites. 'Farther>extensioﬁs'in channei
capacity, which couid be develo?ed on these:strhctures; are;affeCted

by various ecOnomie operational and technical considerations.

The members of the TCTS prov1de message fac111t1es at .

21 major U.S. border crossings. The fac111t1es at these crossings are

approximately 85% microwave and 15% cable.

In the network of_the-telephbne systems, the control
switching points (CSP's) are a vital element of the inter-regional
facilities. .For those services using the switched voice netWOrk,‘

the inter-regional transmission path can be'seleCted in a variety of
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ways by a combinationAOf a number ef toll), primary,‘sectional'»and/or
'regional centers. While there. are h1erarch1cal homing arrangements,
one cannot 1dent1fy any portion of the h1erarchy as devoted to 1nter—~_
regional service. For example hlgh usage trunks between control
_sw1tch1ng p01nts ‘may permlt dlrect inter- reglonal communlcatlons

Furthermore, any one of the hlgher 1evel sw1tch1ng centers may also

perform end office (i.e. local) sW1tgh1ng functlonsr

It is perhaps sufficient tb note, for. the immediate.i
purpose of this paper that the sw1tch1ng fac111t1es are, in part; an
integral part of TCTS inter- reglonal fac111t1es The portion of thel
1,421 'million dollar 1nvestment in sw1tch1ng that could be d1rect1y
associated with these inter-regional facrllt;es Temains ayquestlon-‘

- for further study.f'It,nightjbe~noted, as'switehing erts rise and.
transmissien-costs decrease;‘that the trade-off hetween sWitching

‘facilities and transmission facilities is tending to favour transmission. -

Canadian National/Canadian’Pacific.Telecommunieations‘- .
- Canadian Nationai ‘and Canadian Pacific Teleconnnunications :
jointly own and operate a major intereregionalhmicrewavensystem. This
system spans the country from the West Coast to Moncton, New Brnnswick 
and _carries one service channel for message-traffic, The channel has
an installed capacity of 960 two-way Voiee.channels\and the assigned
capacity on the majority of the'sYstemvis in the orderIOf 50%.  OVer
portions of the system there is. also one.r§f. channel for television

distribution.
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~The joint-investment in this system is in the order‘of
60 million dollarsA The expan51on potent1al of the system is f1ve

worklng and one protectlon channels.

Canadlan Natlonal Telecommunlcatlons also provldes major.“i
~inter- reglonal radio relay fac111t1es through the Yukon, the Northwest
Terr1tor1es and Newfoundland. - In the North West there is a main -
microwave route along the Alaska Highway carrylng one serv1ce channel
with an 1nstalled capac1ty of 600 two way voice channels The worklng
asslgnments are approachlng 60 capac1ty Between CNT.and Alberta
: Government Telephones a 400 m11e m1crowave system w1th an 1nstalled
'capac1ty of 300 two—way voice c1rcu1ts llnks Hay R1ver N w. T y w1th
Peace R1ver Alberta. ThlS system provides southward fac111t1es for the
1600 mile troposcatter system between Hay R1ver and V1ctor1a Island and the
1, 300 mlle pole line reachlng Inuv1k along the MacKen21e R1ver On the
East Coast a m1crowave system from Nova Scot1a to St Johns, Newfoundland
carrles a service channel of 600.twofway volce channel_capaclty, almost
loaded, and a TV service channel; The former.system.represents an
investment of 26.8 milllon dollars; the latter 13 million.dollars._
Invaddition to“the mlerowave facilitles,.both'Canadian
- National and Canadian Pacific TeleCommuniCatlons own and operate a -
s1gn1f1cant amount of open w1re plant which follows the1r ra11way
right-of-ways. In some 1nter reglonal CYOSS- sectlons the capaC1ty

is significant and approaches’ 10ﬁ'0f the_radlo relay_capaclty. The .
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1nvestment in the total open wire plant is also 51gn1f1cant (approx1mate1y
67 million for CNT and 31 mllllon for CPT) " Much of thls 1nvestment would

however fall outside the scope of inter- reg10na1 fac111t1es

In general, Canadian National/Canadian Pacific Telecom- .
“munications provide both line switching and meSsage'switchinglfaeilities.:'
The fact that they are a'”nationalloarrier” nakes'it'difficult to consider
a subd1v151on of sw1tch1ng fac111t1es Wthh would 1dent1fy those assoc1ated
~w1th inter- reg10na1 services. In any case, these " natlonal functlons have
not warrantedvaccounting pract;ces~wh1ch would- segregate reglonaT_assets

from inter-regional assets.

Telesat Canada

Telesat Canada w111, in- 1973, prov1de Canada w1th a
domestic sate111te system. . The space segment w111 con51st of two ».T
satellites in orb1t and a satelllte in reserve representlng an B
investment of approx1mate1y $65 000 000 ThlS flgure includes all
common, start-up costs. The initial worklng capac1ty of the system
will be 10 .. chamels. o

‘The earth segment of the_system will initially include
two heavy Troute stations;,tive‘network television'stations; two or three'
northern‘telecommunications:stations;-one regional‘telecommunieations
stations; and approximately 25 remote televiSion.stations.f These

~facilities will require anAinvestment in.the'order;of $25,000,000;

The proposed conflguratlon of the earth segment and
~ut111tlzatlon of the system 1nd1cates that two r, f channels will prov1de
a heavy route capablllty between Central Canada.and thegwest Coast.Whlle

a third r.f. channel will provide another route, of lesser capacity,
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between the East Coast and_Central_Canada. -Two.channels will be used ‘

for message facilities into the:North and three channels will be dedicated-”
to. television distribution It is’ estimated that the revenues -from the
lease of these eight channels Will be in the order of $24 000 000 -

-annually.

The expansion capabilities of the system are represented
by the two r.f. channels that remain. Further expan51on of the system
vlS p0551ble either through the use of the backvup satellite on an

1nterrupt1ble ba51s or through the launch of the reserve satellite,

combined w1th_the construction of additional earth,station faC1lltleS. -

 Canadian Overseas Telecommunication'Corporation

The COTC, a Canadian Crown Corporation. owns “and Operates
facilities for ”off shore" 1nternational communications. It also
provides leased‘circuits between Newfoundland.and,the mainland,. using
excess capacity incits cable system The Corporationls facilities
include submarine cables in the Pacific and Atlantic and a satellite

earth terminal working into the Intelsat system.’

COTC operates approx1mately 145 cable c1rcu1ts between Eastern

Canada and Burope. These c1rcuits are in cables,Aeither Jointlonwned
with other countries .or the circuits are obtained through«the-omnership‘
of 1ndefeaSible rights of usage in cables owned by other international
carriers. In_June 1971, a new Canada/Bermuda cable will go into A

operation; 60 of the cable's 480 circuits are expected to be .in use .
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at that time for Canadian traffic. Current planning also calls for a
1, 840 circuit cable (CANTAT 2) for trans—Atlantlc in serv1ce in 1974
COTC operate 80 cable C1rcu1ts between the West~C0ast~and countrlestln

the Pacific area. 16 of these c1rcu1ts are used by U S. carrlers. ‘The

.Corporatlon s current investment 1n ocean plant is in the order of 61

million dollars.

Communioatlon'Satellite earth terminal facilities on the
East Coast Mill Village)_carry ll9:two—way volce'channels between Canada
and~Europe nsing_the_lntelsat system.~~ln.1972, a new_earthrstation on the
West Coast will carry:an-additional 39 two-way voice circuits to countries
in.the ﬁacific.area, also usinglthe.lntelsat System - At present,
approx1mately 40 c1rcu1ts from U S communlcatlon satelllte earth stations

enter Canada by terrestrlal fac111t1es Where these c1rcu1ts carry tran51t

. traff1c the ‘onward transm1551on is by terrestrlal fac111t1es COTC's

current investment in earth termlnals is 1n»the order of 10 mlllion

dollars with an equivalent investment'in the space segment of Intelsat.

- The inland eXtension.ofvcable and satellite circuits is

: prov1ded by other telecommunlcatlon carriers. Therefore, COTC-transmisSion

 facilities in Canada are llmlted ‘The only fac1llt1es worthy of note -are

the overland cables on Vancouver Island and Newfoundland the submarlne

cable between Newfoundland and the malnland and the Corporatlon s

| shared ownership (w1th Eastern Telephone and Telegraph and the BrltlSh

Post Offlce) 1n a mlcrowave system wh1ch.prov1des the 1n1and extension

facilities for the TAT l and TAT T1 cables. |
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The Composite Picture

In eummary;rCanada is:served inter-regienally-by<four-‘
majqr carrier groups. One of theSe; tne COTC, operates only inter.‘~
nationally; therefore, it's 1nter reglonal fac111t1es within Canada
are'limited. It does, however, 1mpact domestlc fa0111t1es through
its requiremente for inward extension and the location of its own

Canadian entry points.

The Trans- Canada Telephone System and the Canadlan
Natlonal/Canadlan Pacific Telecommunlcatlons own and operate 1nter-:
regional transmission fac111t1es.b Across the country these faC111t1es
. provide, in general, a total capablllty of 3 worklngtchannels for
message traffic.and'z two—way channelshfor‘telenision distribution.
Utilization of the message channels in 1970 p01nts to early requlrementsf
for increased capaC1ty An additional message channel is already planned
by TCTS er a major portlon of the_TCn1~route in 1972, -Total nomlnal
capacity of the thtee routes stands.at 15 working pius 3 pfotectienur.f}
channels. Further capacity is possible and is a function_pfta vafiety

of engineering considerations.

Telesat's facilities willdprovide,‘inv1§73,\an increase ’
in capacity_equivalent to.960 two-way voice channels between Central
Canada and the West Coast;and a.150'two—way voice channel between »
Central Canada and the East Coast The capacity of the iatter may be
increased at a later. date through,the use of other technology. There
will'be'also, three satellite channelseused for . the dlstrlbutlon ef-
network television. The-UFevof these three‘channelé for TV will pessibly
release some terrestrialicapacity for other uses; however, the degree of

the impact will depend on final network cOnfiguration.
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The_telephone.SYStems-proVide most of the switching
facilities in Canada. The message voice toll sw1tch1ng hlerarchy
includes 2.Regiona1 Centers, 7 Sectional Centers 27 Prlmary CentersA
and approximately 200 Toll Centers or Toll Points. Canadian National/
Canadian Pacific Telecommunioations also have.switching facilities:
However these are somewhat spec1a11zed and are prlmarlly assoc1ated
‘with their teletypewrlter exchange systems broadband exchange systems,
and dedicated sw1tch1ng systems. Categorlzatlon of sw1tch1ng fac111t1es7

as inter- reglonal reglonal or 1oca1 is dlfflcult

THE FUTURE

Obserrations'on the Canadian Experience .

.The basic inter-regional facilities invCanada ali bear
the mark of some degree of co- operatlve plannlng and effort. Two of
the main microwave routes haVe developed through the co operatlve f
efforts of the members of the Trans- Canada Telephone ‘System. Their
_efforts have evolved to the p01nt where plannlng and englneerlng-of'
the essential elements of the\TCTS systemfis focused in centraiized
groups. The other major microwave system is JOlntly owned by Canadian
National and Canadian Pac1f1c Telecommunications. Flnally, both these
two major carrier groups'share, wdth others,~in the ownership of the -

newest member of the industry, Telesat Canada.
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There exists, on-the‘other hand;‘mutually exolusive situations
in the industry which 1mpaet the development and utll1zatlon of 1ntc1— _ |
reg1onal faC111t1es MaJor compet1tlon takes place between the telephone
~ organizations and the rallway carriers for those serv1ces wh1ch fall between ‘

their respective monopoly areas, (i. e. publlc telephone serV1ce and
.public telegraph services)' In purSU1t of their role, the telephone
systems have developed a vast network wh1ch reaches into most locations -
where service is requ1red Th15~soph1st1cated network 1ncludes the -
total range of SW1tch1ng, transm1551on, local d1str1but10n fac1llt1es
and station equipment: On the other hand the ra1lway carr1ers, out51de
'of the ‘areas where they provide telephone serv1ce - have 11m1ted local
distribution facilities and l1m1tedrtraff1c acqulsltlon possrbllrtles,;
consequently,'the major modern plant of the rellway carriers~ie centered
in their inter-regional'microwave_fatilitles? and specialized ewitohingﬁ
facilities and'station equipﬁent.. The corollary of thisvfaet is thet '
there is no parallel to the “local.exchange/toll meesage” service ,‘.
distinction that applies to telephone>organizetions.. The case -of
Telesat Canada is clearly'one of an inter—regional.carrier. The
economics of  communication satellites precludes any other application,
taking into oonsideration immediately aVallable technology.

It is apparent, in the Canadian>context;.that the:
telephone‘companies have developed the major.switched‘telecommunicétions
network with completely integrated inter?regional, regional,'and local
distribution facilities. Their sw1tch1ng fac1llt1es and local distribution
facilities are, in general, neither duplicated nor supplemented by those

of other carriers. The regional facilities are not duplicated except
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on some heavy Cross- sectlon routes : However. the inter- regional
faC111t1es of the telco network are paralleled in many areas by other

competitive, transm1551on_fac111t1es.

Issues on the Horizon'

" Given the partlcular fact that the Canadlan_experlence .
has led to the development of 1nter reglonal transm1551on fac111t1e5'
under dlfferlng ownership and control there are issues for the future
’ that appear to emerge.A‘ ‘ |

* The three basic micrOWave systéms.that exist today -
.generally satisfy the requlrements that have been expressed in the past-

for route diversity and "a competltlve alternatlve Therefore, it
.seems logical that 1mmed1ate future requlrements w111 be prov1ded in
llarge measure, - by augmentatlon of these maln routes Questlons will
:undoubtedly arlse as to the deslrable augmentatlon and 1oad1ng of ‘the .
specific routes. These W111, in turn, raise issues concernlng the
interconnection of facilities. It is apparent that theeresponses to

- these questions will not rest solely on technioal‘oonsiderations.'

Much broader issues relating to.national telecommunications éapabilities;
~ the continuing_viability~of all the carriers-and their féspectivé_ _\H:»
‘roles_will nndoubtedlyhreqaire consideration.
The 1ntroductlon of hlgh capac1ty cable routes will -
"also occur durlng the nextvfew_years‘\ Cable faC111t1es w111 1n1t1a11y:.

appear at binding points to meet_intrafreglonal requrrements, however,
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they will most certainly impact inter-regional Capabilities;. The
high investments required for’cable.and the-need for rights of way
indicate that the development of a backbone cable route in -the future

must be considered in the context of the overall Canadlan 51tuatlon.

.In the-matter’of international'communications,~the:
contlnulng development of cable and satellite- systems p01nt to- other '
issues that could 1mpact the development of 1nter reglonal transm1551on ‘
capabilities. In the past off shore communlcatlons have utlllzed
submarine cables. Consequently, entry ports have been at coastal
locations. The expand1ng use of satellltes for 1nternatlonal com-
munlcatlons now permits the locatlon of entry ports anywhere in
Eastern Canada. .Such uptlons comblned with optlons concernlng-the.--
use of high capac1ty cables haVe-signifioant implications'for domestic
1nter-reg1onal fac1llt1es, -

The domestic eatellite,system, which will enter -service

in 1973, poses other significant issues for the futureg'“lt"addsdanother

~ dimension to the alternatives for. the development and_utilization of

inter-regional facilities; The.nature of satellite communications
indicates that Telesat facilities have~afnatural.propeneity<for certain
types of traffic applications andicertain network‘configurations; The
optimum use of the satellite facilities clearly indicates the need‘for
a continual effort for deVelopments both technical and operational
that will permit it to best contrlbute to Canada s 1nter reglonal

capabilities.
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CONCLUSION
»Inter?regional tranemission facilities form'a vital

part‘of'Canada's total teleoommunications_Capability. ‘TheSeiare_ |

‘provided, both nationally and internationally,3essentially by four'

operating carriers.or groups of carriers. In the case of the inter-

. -connecting telephone systems; the inter—regional facilities-have

developed as an integral part of the1r overall network to an extent ’

that they are most dlfflcult to 1solate from 1t _ In the case of the

- other telecommunlcatlon carr1ers, their fac111t1es are essentlally

developlng outside of this network, either as 1nternat10na1 exten51ons'

to it, or as parallel facilities.

]
i

* The issues of the future, relating to the country’s’
inter-regional capabilities, suggest that the mechanisms which have

evolved for their development and utilization ‘should be reassessed

by the interested parties.
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" OUTLINE OF TASKS

INTER-CARRIER WORKING GROUP

1. Propose an operational definition of what might be termed as

""Canadian Inter-Regional Facilities“~through: '

"
b)

c)

d)

The identifitation~of apprdpriate Regions;

The 1dent1f1cat10n of the basic back~bone o
transm1551on fac111t1es,_

The description of pr1nc1pa1 "Branch" and

'""Nodal' parameters, noting the points of
interface between.Inter«Reglonal and Reglonal
Facilities;

A dlstlnctlon.between.phy51ca1 and nominal
elements, where Regional and Inter-Regional
facilities are physically inseparable.

2. Describe in general teéhnical and operational terms, the major -

fac111ty exten51on.programs in the 1970's that will 1mpact the

- above facilities w1th partlcular reference to

a)

b)

Transmission Facilities such as microwave systems -
coaxial cable systems, waveguide systems and
communication satellites.

Nodal Facilities such as c1rcu1t message and’
network switching.

3. Describe the intercomnecting and inter-operating arrangements

presently practiced and, where applicable, suggest practices

which would further the rational developmentAand utilization

of the inter—regional facilities of the four major telecom-

. munication carriers or carrier groups.




- 22 -

Develop an approximate model, both in terms of current operations
and those env1saged by 1980 which would describe the nature of
the trafflc trafflc patterns and traffic volumes Wthh is inter-

reg10na1 in nature.

- Assess the mamner of traffic assignment, in terms of'criteria

-relating to efficiency and resource utilization on the basis of:

a) Present methods of repartition and assignment;
b) - Other methods of repartition assuming a unified
authority represented by the Working Group.
Describe, through the special extension of the above tasks,

the northward extensions within the major‘regions across the

' 54th parallel.

. - Identify the resources required for a unified approach to the

fdevelopment utlllzatlon and malntenance of Canadlan 1nter-

reg10na1 fac111t1es w1th partlcular reference to:

a) Demand ana1y31s and . trafflc engrneerlng, A
bj Economic Analysis

c). Operatlonal and englneerlng standards, interfaces;
1nsta11atlon and malntenance practices; and tralnlng,

d) Hardware-spec1f1catlon and procurement;

e) System research,and development.,

Indicate where possible, the probable sources of such resources

among the part1c1pat1ng groups government, universities, and
1 ’ :
other organlzatlons and 1nst1tut10ns
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Formulate suggestlons observatlons and requlrements from a technlcal
operatlng p01nt of view with regard to admlnlstratlve prlorltles
approprlate to the operatlon of 1nter—reg10na1 fac111tles. Thls flnal
part of the exercise is not to be v1ewed as comprehen51ve or exhaustlve,
" but rather.a 1lst1ng of admlnlstratlve 1mp11cat10ns arlslng from

operational and technlcal concerns.



