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PREFACE

This cost study was conducted for the purpose of determining
the costs of alternative methods df_uéage‘charging for local
telephone sefyiéeﬁin'Canada. ‘The'study atfempts-to identify
the caéital and oPeraﬁing costs asSbciated with the required.
usage charging equipment in various configurations:and with
Qarious capabilities;' It also considers thé'potentiai savings

in othet costs due to_induced'alterations in telephone calling '

habits.

The North American manufacturers known.to be offering equipment

for usage charging have provided technical and cost details‘oﬁ

.Fheir equipment, and several telephone operating companies have

'gontributed'infofmation and views. - Particular-thanks are due -

to GTE Automatic Electric (Canada) Ltd., ITT Canada Limited,

Northern Electric Company Limited, TeleSciences, Inc., and vidar

Corporation, and. to. Bell Canada, British Columbia Telephone
Company and New York Telephone; Helpful information was also
received from the Federal Communications CommiSsibn, the-Florida
Public Service Commission, Mountain Bell, the National Assogia—
tion of Regulatory Utility CommiéSioners, Southern Bell, and

the U.S. Department of Commerce, Office of‘Telecohmuhications.
AT&T and United Telecommunicatibns,vInc. were contacted but were'

unable £o provide any information.
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. ENGINEERING COST STUDY OF
USAGE CHARGING FOR LOCAL TELEPHONE SERVICEV_'

- INTRODUCTION.

‘Local»tele@hone‘service.iﬁ Canadaeis prbvided'oneé predominaﬁtly
'flat?rate~basis, at a monthly charge which does not consider the
-aetualxamgunt of use made of the’service.'hIndeed,~there.is no
..record of local calls generated and no real.information.abeut

the amount of use made of.a particular service or telephone line.

This situation is in contrast to the‘chafges made for non-local
(long distance) teiephone callinq, where the charges for eac‘h,~
call.aepend, ih part, on.the distance covered by the call, the
time duration of the'call and the time of day er'day of week
'Aof'thehcall- - A detailed record is kept of each call and an’

itemized blll is produced.

ECanadlan local telephone service also contrasts with the SLtua~
itlon in many other countries and in parts of the USA where a
chdlge is levied for each local call. Such local call chaxges

- sometimes also depend on the distance and/or duratlon of each
'call In these s1tuatlons, the subscribexr bill usually does
»not provide any detall of the calls billed, but simply requests
hupayment for total local usage. Substantiating detail of past
usage may or may not be dvallable_on'request; and a means of

verification of future bills may or may not be offered.
_This'cost study considcrs‘the‘various _equipment and operating

- costs that might be anOlVCd in 1ntrodu01ng usage charging

fOl ]ocal Lelephone SCLVICG in Canada - Numerous options exist

CREC CONSULTAMT D
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in‘the-available technology andlthose‘optionSIWi¥l aetexmine;

the capabilitiee of the system in terms of call detail recorded,

'_abiliiy to charge according to distance, dﬁration{ and/or time
of call, adaptability to party llnes, etc., and suitability for

use w1th various types and sizes of sw1tchlng equlpment.

. Operating costs will -be influenced by the amount of call detail.
" reproduced on the subscrlber s bill, as well as by the amount

and format.of the call detail originally recoxded.

Offsetting'the'COStS'of a usage charging system are some savings
which will be realized because of the eXlstance of usage charglng.
The extent of usage of telephone serv1ces has been observed to-
‘be restrlcted when usage charglng is in effect, as compared t |
- flat- rate charging. This restriction of- usage reduces the
ifcapacity required of the netwerk, and results in reduced invest-
ment and operating costs. ' .

CRO CORSURTAN LY
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'I..'PRESENT NE'FW_DRK‘CONFIGURATIDN o

A. Types and Sizes of Switching Offices

In order tb introduce usage charging in an existing flat-rate -
network, it WOuid.be necessary to add suitable equipment to
each.SWitching_pffice where usage charging would be'required.
,Whilé charging equipment could be incorporated into.futufe
offices at the time,of'manﬁfacture,_existing switching offices
would requiré the addition of accessory eqﬁipmcnt for charging
purpcses. A number of manufacturers are offerlng such add~on
equipment, and the features of thelr offerings are descrlbed
.latef in this report. o

The cost of adding chafging equipm@nt-to:existing switching
‘ equipment depends on the type of sw1trh1ng equipment, and oﬁ
| . the number of llnes_ln eaach sztchlng office. Bell Canada and
. jBritish'AColumb-ia Telephone Company have supplied-i_nformation
about'the-present configuration of their.switching_hetworks.
It becomeS'apparant that the majority of telephone subscribers
are served by large switching offices, even though most switch-
“ing offices are small. It is aléo evident that the majority
of subscribers are ,still served by step-by-step switching
;eqﬁipment. ' '

‘Bell Canada reports the follow1ng figures fOl the Ontarlo and

Quebec switching offlces at the end of 1974

Step-by-Step 511 offices serving ZQSOO,OQOAlines

CrOssbar 353 " o 1,800,000 !
Elcctronic 12 A " 300,000 "
Total = - 876 | oo oo 4,600,000 . "

The e]ectronlc offices in service are leported to con51st of

11l sp-1 offlces and one- ESS OfflC&,A There arce also 48 antchlng

I R O N
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,offlces 1ocated in LraJlers and one manudl off1Cc, not 1ncluded

‘in the above flguxeue

At the end .of 1974, 788 of these offices each served less than
5,000 lines,'and 840, 366 lines were served by these 788 small

offices. Thus 85% of the switching offices served only 18% of
the lines, andAconversely, 15% of the offices served 82% of -the

lines.

lhlectronlc common control sw1tch1ng equlpment served only 6. 5/>‘-

1 of the lines at the ‘end ‘of 1974 in Bell Canada.

1From Statistics Canada information for l973‘for Ontario and -
Quebec (including a few non- Bell offices) it can'be found that
f:approximately 80% of the lines are located in- 88 population

.centles of greater than 2% 000 peovple,

BritishAColumbia Telepﬁohe Company feports that three of its

large offlces and elght of its small cffices have electronic

- common control and. the remaining 263 offices are step-by- step

equipment. In total,f274 offices were serving 768,000 lines.

At‘the-end~of>l974, 2l5 offices eachnserved less than 2,000
"lines, and 89,000 llnesvwere served by theee.ZlS small~offices.

V Further, 238 offices each'served less‘than 5000 lines;, and

‘approximately 170,000 lines would apparently be served by the
238 small offices. Thus 78% of the offices served 12% of the
;lineé ahd.86%.oflthe offices served 22% of the lines. Conversely,

'1>22%tof~the offices served 88% of the lines and 14% of the offices

served 78% of the lines. .These percehtages are not greetly

~different from the Bell Candda situation, and it becomes evident
that the vast majoerity of subscribers are served by a relatlvely

'small number of lalge switching offices.

The dlstrlbutlon of lines between .single-party se1v1ce, two—
party serV1ce, and .multi- party service is also of 1ntcrest

as current technology dges not readlly provide for usage charging’

Gl T
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- on multi- party lanS BC Tel feportq that 84% of its lines
serve single-party custome rs,,lB% serve two- party customero and
3% serve multi- party customers. 1n terms of main stations, the
two- —party lines serve 151 OOO maln stations or 18% of the total,
and the multi- party llnes serve 73,000 maln stations or 9% of
the total. ‘

- In Ohtario"and Quebéc, the Statistics Canada figures indicate .
vthat appxohlmately 8% of the maln stations are on two- party
lines and approxlmately 6% of.the main statlons are on multi-

| party lines.

It is\quite likely that mdst éf thelmulti—party‘Subscribers
are served by smallfexchangesf(say less than 2,000 or perhaps
“less than.S,OOO lines) although such statistics have not been.
'éoﬁght. If the available'technolbgy far'usage charging is-
“unsuitable for Small exchanges and unsuitable for multi- party
.allnes, it may still be that only a small perpentagc of the

network would not be reasonably adaptable to usage charging.

'B. Capabilities of Switching Equipment

The switching.equipment presentlytin service with.Bell Canada
:and with BC Tel makes very little provision for usage chaxging;
Measured service is offered on an optionai'basis.to some
businesses. There were 8,509 measured lines in service in BC
Tel at the end of 1974,.and 28,244 in Bell Canada at the end
of 1973. These rep:esept~l}l%>andro,6%‘of the total lines in

service in each company respectively.

"The method of oporatlon is’ that an tlectro mechanical counter
is prov1ded for each measured llne,vand at monthly intervals,
the counters-or meters are manually read to determine the
number of calls originated by that line. This measure of usage

is ‘then translated into a charge on the subscriber's monthly 3

CRCCONSUbuaM T
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bill according to the tariff then in effect Although exactly
the same method and equipment is in use in other countrlﬂs to
'.metel ‘the usage of all subscribers, the- technology is no longer
.con51dered preferable for large scale appllcatlon and would
not be expanded -in the Canadlan network as a means of extendlng
. Usage charglng In New York, electro- mechanlcal meters were
'eln use on a large scale but generally have been replaced by

‘modexrn equlpment described later in this report

Step-by-step and crossbar-switching-equipment, lacking an
eleétronic common control, require the ‘addition of considerable
gquantities of épecial purpose equipment in order to accomplish
‘usage charging;' It is this add-on equipnment that is»the'maing'
subjeCt'of this study, as Some 65% of the telephones in Canada
were served by step~by—étep equipment and 30% by crossbar
equipment at the -end of 1973. {The figures in Bell Canada at

" the end of 1974 weref54% of the lines and 39% of the'lines .
_reepectively). All the switching eguipment in service woﬁld

- apparently be competible with one. or more types of add-on .
equipment for usage_charging. .

. There have been proposais in the USA to use existing toll
‘recording equipment on‘#S crossbar offices, supplemented by
magnetic tape recording, to record local.calling However,
Mountain Bell concluded that oiher add on equlpment might

be a better ch01ce based on the 1nformatlon available to them
.1n 1973

Switching‘equipmeht with electronic-common control (noteably

#1 ESS,i#l EAX, and SP-1) is servinghén increasing percentage

of Canadian subscribers, and is much more readily adaptable
to_usage charging. . Little or no additional equipment is required
to record-local calls There'would however be a capital cost
.a55001ated w1th usage charging in terms of rcduccd capacrty .

of’ the common control to porform other functlong.H'

CRC CONZURBTA TS
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. Maﬁuf.acturors ‘of switching equipme'nt for the Canadian market
have indicated that there are no pians to'incorpofate'spécific
uSage‘charging'functions in'aﬁy future production. However,
most future productlon will have electronic common control. and
SO is expected to be readlly adaptable to usage charging. No .
_detalled estlmates of the 1ncremental cost of such adaptlon are

avallable

Nolthern Electric repolts that 1ntroductlon of usage charglng
"all lines of -an SP 1 offlce would lnvolve a penalty of be-
.tween~2% and 8% of the ultimate call processor capacity. There
jwoold bé-no effective penalty before the-call'volume.(i,e. nuﬁber
1ofvlines'sefved)‘grew‘to nearlyjfull capacity,‘but at that time.

;thefmaximum'number of calls per hour'thét could be prooeséed
‘would be reduced by the above‘bercontage. The net effect would
be to increase the aVerage'capital cost per line of the completed

.. _switching office; as the full cost of the processor would have

to be allocated to. a reduced ulfimate nunmber of lines. " The
increase in cost would be less than the apparent capa01ty re-

~ striction, as no investment would be- incurred for the llne
switching equipment which would not be installed. The cost
penalty .would ‘also not be incurred until the office reached

,max1mum capacity, as the fulL processor. is provided from the
beglnnlng and the ‘usage charglng function is merely occupying
capacity whlch WOHld{OthGIWlSG be spare until the traffic grew

- towards the maximum.

The 8% capacity. penalty would apply if full detail of each local
call was recorded via multwple entries per call, as-is the

present Lechnlque with Loll call recordlng on SP-1.

_ -The'penalty would reduce ﬁo 6% if full detail was recorded on a
single:entry~pér~call-basis, although some additional short-texrm
._memo'ry. wou‘ldAbe involved in timing the call. Finally, the per_-xalty_'
‘would reduce to 2% if a single entry per call with no call duration

information would suffice.

GG CORSULIA
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_ . GTE Automatic Electric has not supplied comparable numbers, but

'discussions~indicated‘that the*?enalty'fbr recording-local cal-

ling-in a 1 EAX Switqhing_officé would be of the same nature

" as with an SPQl.office, That is to say, little additionalvhard?

.ware'would be réQuired'but the Call-processor.(i.e. the electronic

common control) capacity would be exhausted before the normal

' ultlmate number of lines would be equipped.

The C-1 EAX equipment from GTE Automatic Electric does not

_derive any present advantage in the usage charging field because

of its electronic common control.. C-1 EAX offices have been. °
delivered in Europe with an electro-mechanical meter on each
line when usage - charging was required. A later version of the

C-1 EAX equlpment mlght be more adaptable to usage charglng for

local calls

. New York Telephone is using #1 ESS ‘s_witkching offices in a usage

.chafging envivdnment and report no problems. It . will be necessary

for them to add some equipment to the offices if they decide to

" :begin tlmlng the duratlon of local calls 1nstead of merely charglng

per call. - Mountain Bell estimated that additional call stores -

would involve a capital cost of about $6 per main telephone, plus

a capital cost due to .capacity reduction of about $2 per main

'>telephone to add usage .recording to #l‘ESS_oﬁfices;

.Thef#l ESS, #1 EAX énd:SP~l equipment is presentiy equipped with

magnetic tape recorders for output of toll call data and of such
160&1 call data as is now fecordedL and the manufacturers report

that the same equipment could be used to record the larger gquan-

tities of data related to full recording of local calls.

~The accounting process of creating the monthly subscriber bills

from the. call records would be handled by off-line accounting

'A_computeré in the same fashion as the present billing of toll calls

from the ‘same tapes.
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‘ I.- AVATLABLE TECHNOLOGY FOR EXISTING.OFFICES

A number of manufacturere are offering add-on equipment which

‘ will‘provide usage recording in existing switching offices.
-Such-equipment would be required if usage charging were to be
~introduced'in an area in advance of the time when that area

“would be served by a sw1tch1ng office with electronic common

control. Each manufacturer has developed a sllghtly .different

' -design-phllosophy and the results offer varlous options in the

areas of adaptdbllltj to different types of gw1tch3ng equipment,

amount of call detail recorded, ability to time calls and ability

© to charge the called number. The various design approaches

-'have also produced types of equipment that have different

capital costs per installed line in various size ranges.

The data from the various manufacturers, in alphabetical order,
is,summarized'below. The data is subject to change, as most

equipment is still in the field trial stage (only Vidar have.

- large quantities of_the equipment in service) . Al] of the

_equipment is presently manufactured in the USA. Budgetary

prices were supplied to us in American. dollars, FOB the’ factory,

" with Canadian 1mport duty and taxes extra, except for GTE

- Automatic Llectrlc who estimated- Canaclan installed costs. .A
AdetOI of 33° (as recommended) was added to USA. prices to account
for duty, taxes, and transportation, in the case of ITT prlcest

~and of '36% in the case of- Vldar prices. TeleSciences did not

epeclfy,a faCLOl, so 33% was added Installation‘estimetes
were not provided in three cases, and it has not been practical

to attempt precise installatjon'estimateo from the data. avallable.

The equ:pmcnt is generally of a type that should requlrc a

mln;mum of on-site assembly and ad]ustment, and' installation
should-be‘limitedhto;cabling requirements. Installation cost
should therecfore be small enough to be considercd included in

the'budgetery\(and'preliminary) nature of-the'capite] cost

- figures used. Vidar have confirmed thc valldlty of ithis apploach

roportlnq budgets of $1 to $2 per }1ne for inst allatlon costs.

CCRC COMNSULTA TS
R .
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. A. GTE Automatic Electric (Canada) Ltd.

- GTE Automatlc Electric has developed a Conversatron Tlme Measure“"
.'b ment ‘System (CTMS) for addltlon to step by-step sw1tch1ng offices.

‘The system is not appllcable to crossbar equloment

The call records contain full detail about each call,(callrng

number, called number,ftime of day, duration of call) in a

: singlé—entryéper call format on magnetic. tape. Accounting

computers would be used to rate each call accordlng to dista ance., -

‘and at tariff rates ln effect at that time of day or day of
‘week. As all detail is recorded full flehlblllty_ls available
‘in the area of customer billing: The bill can be'made to show

-as much'or as Iittle'detail as desired and -full detail.can be

Lept on flle in:the commercial office.. It would also be possi-

‘ble to bill the called number Lather than the calling number -

'if desired, by means of a programmlng change in the billing

computer

The CTMS equipment is wired between the linefinders and the

first selectors of the switching office, and includes its own' cal-

'ling number identificatjonAequipment ;Battery.reversal on the tip

and ring 1s uetected to indicate answcr. supervision. CTMS equip-’

~ment is compatlble with Touch ToneC)seryice, if the Touch Tone

to dial pulse converters are. between the subscriber lines ahd

the CTMS equlpment.. CTMS 1is not compatlble with two-party or

R multiwpartyflines. The CTMS system is provided in 1ncrements.

of'approximately-l,OOO lines and is suitable for offlces up to

_I0,000 lines. Over 10,000 lines,.moreAthannone CTMS system
- can be provided. = Output is by means of a local magnetic tape.

The system common.control is not, duplicated. The Canadian

installed cost'per line for CTMS equipment is estimated to
range from $18_per line for 8,000  lines to $53 per-line for
1,000 lines, and rising to $250 per line for 200 lines. This
ihformation'is'presented'graphically in Appendix A.

® - Registered Service Mark of AT&T Co-.

CHC(H)HSUKLV?Hu
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: ‘ .B. ITT Canada Li}mited

' ITT has developed ‘the TAS 1£ Measured Mesaage Rate System for

addltlon to step by-step switching offlces. A later version .
may be appllcable to common control Rystems such as crossbar

:'equlpment

The call records contain full detail about each call (calling:

" number,, called nﬁmbef,.time of answer, time of disconhect) in
.a disassociated.multiple—enfry—perfcali>format on magnetic tape.
Accounting computere‘would be used to reassociate the call
' déta} and fo rate each call eccordihg'to~distance and duration

- at the tariff retes in effect at that time ef day'or day of
-week. As full detail is recorded, full flexibility is avail-
-able in the area of customer billing. The bill can be made to .
' show as much or as little detail as desired, and full detail.

. can be kept on .file in the commercial office.. It would also
be. p0551b1e To. blll the called number rather than the calllng

“ number if ‘desired, by means of a programmlng change in Lhe ‘
bllllng computer

‘The TAS II equipment is wired between the linefinders and the
lfirst selectcrs of the switching office. Battery reversal4on
the'tip and ring is detected to indicate answer supervision.
The TAS -IT equlpment can include its own calling number 1dent1~

. - fication equlpment or in small offices it can rely on.eh;st;ng
automatic number identification equipment. It is cempatiblei
eithATouch Tone service, if the Touchk Tone to dial pulqe converters
are between the subscriber lines ‘and the TAS II equipment. TAS
IT is OpLJonally compatlb] Wltn two-party lines, but not with

;'mu]LJ~pa1ty lines. |

‘ The TAS II system is‘:‘provided in various sizes up to a maximum
- of about 40,000 lines; Output can be by means of a-lecal magnetic

CROC-COMSHU WL
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'. 'tape, or via data links to a remote data collectlon centre. The

basic system common control can be provided dupllcated or undup—

llcated dependlng on the rellablllty requlred

The Canadian cost is estimated to be $75,000 for an unduplicated

" common control or $120,000 for a duplicated common control

(regardless of office size) plus $20 per line served. If calling

number 1dent1f1catlon equlpment is also required, there is an

'f:addltlonal cost of $4 OOO per system plus $3 per line.

Remote data coilection removes $10,000 from an unduplicated

controller or $20'000‘from a duplicated controller, and a data

:colleetlon center to serve a nunber of offlces is estlmated at
'$lOO 000,

Cost per line would thus range from $33 per line for 8,000 lines

to $102 ‘per line for-1,000 lines, and rising to $400 per linec
‘for 200 lines; all with unduplicated common controllers and-with

calling number identification equipment. -Remote data collection -

is assumed to_have_only a small effect on the per-line capital-

costs. .This information is presented graphically in appendix A.

C. 'TeleSciences, Inc;

TeleSciences,'Inc - has developed the USR-500 system for addition

- to step by step. SW1tch1ng of fices, w1th possrble appllratlon to

some crossbar systems.

The Call records contain very llttle detall and COﬁQiot only

of the amount of orrglnatlng usage made .0f each llne durlng a

Sp@lelC tine 1nte1val such as 'one hour. The usage is recorded
in terms of tlme unlts, representing the totals of initial tlme
pezlods and of overtime perlods lncurred during the accumulatlon-

~period of interest.

SR [ RN e e
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‘ Thele is no recoxd of the called number _The distance covered
by the call is not. 1nd1cated or considered in ‘the rate charged

Accounting computels would be ‘used to compute the charges for

usage, w1th the only tarlff variable being the charge-: for lnltlal

“units and for overtime unlts, and any discounts determlned by .

the time of day or day of the week, represented by the accumula-

tion period. The subscriber bill can only show total time units

‘at .each of the various rates, and the correSponding charges.
| - No back-up detail is available. It’is not p0551ble to blll the

'called number rather than the calllng number.

]The.USRFSOO'equipment is wired‘directly.to the subseriberlline-
>circuit,'aﬁd so needs no further calling number identifiCatiQn'
 equipment. Battery reversal on .the tip and ring is detected to,
“indicate answer supervision and activate the timers. As the

"called number is'not'reeorded,’the USR~500 equipment is compati-

ble with either Touch Tone or rotary dial"numberq It is.

optlonally compatible w1th two-party Llneo, but not with mu]tl—

'party lines, -

The USR-500 . equlpment is prov1ded 1n 1ncrements of approxlmately

-:l 000 llnes, and is suitable for offices. up to 6,000. llnes Over

6,000 llnes, more than’ one USR~500 UULL can-be provided. Out~

put’ is stored temporarily in local memory and 1s regularly
transmitted tao a data collection center for longer term storage
and processing. There is no duplication of the common control:

system.

‘The Canadian cost is estimatedlfo range from $16. per'iine for

6,000 lines to $25 per line for 1, 000 lines for the equlpment

to .be 1nstalled in the sw1tch1ng offlcee The data collection

" center, arranged to service a total-of 100, 000 lines in 16°

offlces, would add about $1.50 per line to these. caplta} costs.

The cost p01 line is shown graphleally in Appondlx A,

CRE COMSULIAN S
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' . .D. Vidar Cor‘poration'
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Vidar'hquprbduced the 2900B lqcal‘MeSSage'Metéring System for

application to step-by-step, crossbar, and panel officés. Some

 thréé'million 1ihes of 2900B equipment are in service in New York

Telephone, mostly on crossbar and panel offices.

"Thé~call records contain partial detail of each call (calling

number, zone called, . time of day, duration of call) in a single

entry per call format on maghetic‘tape.‘ Accountiné computers

- are used to rate each call according to the tariff rates in

effect at‘ﬁhat time of day or.day of week for that zone and
duration. The subscriber bill can show the details of each

call (except called number) or can. be condensed to show as °

~little detail as desired. Verifying detail can be kept in the-

Commercial office to-help explain to the subscriber the make-up

of .a bulk bill.

"It is not possible to bill the called number. It is possible

to record full.detail of all calls oﬁ‘seléctéd lines if necessary

by means ofAthe type 2950 optioﬁal'equipment;

The type 2950_optionalmequipment also gives the capability to
pulse electro~mechanica1 meters located in hotel -or motel premises

to ‘coincide with the metet'pulses charged against the hotel/motel

lines. This is.intepaed as an aid to the hotél/motel in charging

 £he-call to the room biils. The capabilitY-Could also be used

to provide a limited number of other‘subscribers with onépremises

. meters as a means of verification of their monthly bill. Such

a verification feature has been found desirable in some admini-

stratigns, althqugh the provision of full call detail recording

~should be A-suitable_altexnative.

Ch COMIIWNATY
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The 29OOB_equipment is wired.tq the sleeve lead or meter lead
of each line, and thus needs no further calling ntmber identi-
fication equipment. Meter pulses on these leads are detected to

indicate answer supervision, and to indicate.the zone called.

Switching equipment that does not provide meter pulses must be

;ﬂadaptedlto_be.compatible with the 29OOB'system; Appropriate

~ trunk adapters are available for #5 Crossbar offices, and trunk

and connector adapters or linefinder adapters are available for

step-by-step offices to generate'pulses'on-the'sleeve leads.

‘As the called number is not ordinarily recorded, the 2900B

.équipment is compatibleé with both Touch Tone and rotary dial'.

- signalling. The optional 2950 system for complete detail'

. recording is -also compatible with both Touch Tone and rotary dial

" The Canadian cost per line for Vidar 2900B_equipment is estimated
to range from $lQ per line for ‘35,000 lines to app:oximétely"SIS
.per line in a 1,000 line office or $35 per line in a 400 line

" office where thé_small offices are served by a remote data col-

.an actual installed ¢ost‘of about $15 (USA) per line on a typical

- #l.Crossbér office of 33,000 lines without remote data linking.

‘signalling. The 2900B equipment is optionally compatible with.

two-party service but not with multi-party service.

The 2900B éysfem is provided in inéreﬁehts of-l6 lines, with
some major system elements provided'in increments of 1,000 lines.
The ulﬁimate.capacity of each system is 46,000 lines. Output f
can be by means of é local maghetic tape or via a data link to

a remote data collection center. The system common control is

: 1argely duplicated.

‘lection center. An office of 1,000 lines which used a local
magnetic tape- (undvplicated) rather than a remote data link

would cost about $40 per line_tO'equip{ New- York Tel reports

Current Vidar costs appear to be somewhat lower. The expected

Canadian cost per line is presented graphically in Appendix A

CRC COMNSULTANTS
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' E. Northern Electric Company Limited -

Northern.Electric and Bell-Northern Research'advisefthat they

‘have no current plaﬁs‘to,develop usage charging eQuipment for

J

.additibn to either step-by-step equipment or crossbar-equipmenﬁ.

' They have made a broad estimate

fall in the range of $35 to $75

,1probably_not current.

. Western Electric

Western Electric is reported by

step-by-step switchihg offices.

CREe o

Bell to_be‘dévelOping an add-on:

that the equipment cost might

per line. These figures are

New York Tel and by Mountain
systém er'méésuring usage in

No detailed information has

been received»régarding costs of such ‘a system, although Mountain
Bell gStimatestin'l973 were in the area of‘$40 per_line ($30 US)

in offices of 2500 lines or larger.
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-'v.'.}:\N,NL_JAL. COSTS. FOR _EQUIPMENT

'1Ahnual costs. for the usage charging equipment can be expressed

in terms of a percentage of the original capital cost. Bell

Canada~$uggests that the following annual costs’might.be reasonable.

Maintenance.7% to 10% of original cost
Depreciation 8% to 10% of original cost
Overhead 3% to 5% of original cost

Iﬁﬁérést 10% of.original‘cost-

‘These annual costs would total 28% to 35% of the original_Capiﬁal
-investment. The figures for depreciation are somewhatthigher

than usual in view of the possible compdratively early obsolescence

of equlpmenL associated with Step by-step or crossbar switching
equlpment The«malnLenance cost.would not be determined until
the ‘equipment” had been‘in service for some time. ‘Interest costs.
are the . approx1mate current cost of money and do not 1epr@scnf

the average cost nor perhaps the future cost.

hBC‘Tel suggested that a composite figure of 20% to 25% as now
' applied:to’step—bY~step eqUipment,.shouldee adequate to cover

these annual costs.’
For the purpose of this study,.lt secms reasonable to pick a

figure of 25% of the initial 1nvebtmgnt as an annual charge to

provide the equlpment required for usage recording.

CHO .('f()‘.'“ﬂ“\lﬂ\n‘ P
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. COST OF BILLING

~ . There have been vefy,few attempts in the industry to detail the

Page 18

. exact cost of processing:local call records to produce subscriber

billings. In Canada, there[hés been insufficient volume of local

usage‘charging'to produce'any relevant costs. The USA experience

ehas ‘been based on a now obsolescent technology (physical_reading

of electlo mechanical meters) and in any case; the relevant

‘historical costs were not separately identified in detail.

A-'BCVTel reported‘that.the present cost,of'billing altoll call is

in the area of 3% cents. With the greater volume of local calls

and with simplification to a form of bulk billing (but full detail

-recordings) BC Tel feels it might be possible to achieve proces-

51ng costs of one cent per local message. -Bell Canada did. not.
make any s1m11ar estimates. '

New York Tel estlmates that their data procoss1ng cost. is between

~one-half cent and ono -cent per local message ‘For a modern system

‘based solely on current technology, New York Tel estimates that

it should bo.poss1ble to achieve processing costs of less than

“orie-half cent per message. These costs are based on recording

partial &etail of each call (using the Vidar system) -and on

giving the subscriber a bill that shows only'the numbers of calls

- made to various zones. in the month at wvarious rates, .and the

total cost of the'cdlls. Expanded records would be:available in
~ the commercial»offioes. ' »

BC Tel reports that the present cost to physacally read a

.subscrlber S electlo mechanlcal me ter and to bill the subscriber

for the metered calls is about 28_cents~per'month per line. The

average number of metered calIs per line per month was not

freported but if it is in the area of 100 to 400 calls as is the

- case in ‘New YorK, Lhen the plOCtsSLng cost per message is quite

low in BC Tel.. The 28 cents covers only the d*rcct costs and

does not include any.elements of overhead.

(4\\\4 ( (.‘l‘ _‘\._/l\l ‘111\1
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. In shmmary, ‘it appears reasohable. te'e-xpect proees-c:'jng costs
'.‘to be in the area of one-half cent per message for a 81mple“s
r‘system based on recordlng the destlnatlon zone of the call and

“the . duratlon of the call.

Costs would probably be somewhat higﬁer if‘based'on a recording_
systemn thatixeeQrded‘the calling number and the called nﬁmber in
,7single-entry fermat_and‘left it to the accoﬁnting computer . to |
“determine the disfanee'iﬁvolved Costs: WOuld be‘higher aéajn if
:the call was recordea 1n a multlple entry format that had to be'

'le d5g001a+ed

These costs are also based on g1VLng the gubscrlber a summarj
blll » The proce551ng COSLS would not be much higher to give
a fully detalled bill, but the printing and paper costs would be
_ gredter GTE Automatlh Electric reports that the processing
_Coets in a current trial 1n IllanlS are prOVlng to be prohlbltlve
. using full detail recordlng and full detail billing. Specific
costs cannot yet be released because of the early stage.ef the

trial.

The average usage on a measured residential line in New York is
about.lodlmessage units'per_month; which would represent a proc-—
‘eSsing Coét of . $.50 to‘$l.00.‘\The uSage for measured business
Jihes, excluding PBX trunks, is'slightly higher. The dverage
proce581ng cost per meaqured line can probably be taken as §$1.00

per month 1n the New York env1ronment

Statistics Canada reports‘that the annual average of”iOCal>CallS'
‘per telephone in 1973 was 1,575 in Canada.'_As the ratio of:
telephones to lineg is .about 1.5 to oﬁe,-ﬁhe average line'in
Canada‘wdﬁld origihate.about 2, 400 célls perAyear, oxr 200 calls

. ?er month, including PBh Lrunko in the average line usage

CCRC COIRILIATITL
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g . An AT&T\traff'ic stu‘dy described by ‘L‘a.rry _Ga‘lrfinkelﬁ;in_ a published
' afticlél; suggests that individual business lines”have'about
ttwicé-the calling-raté of individual residence ]ines}.and PBX .

~ trunks origlnate about: three times as many calls as do re51den0ﬁ
nlines The averagc JndiVidual r651dence was found to orlginate

about five local calls per day .

The processing costs per line, assuming one-half to one cent per
call, would therefore most likely be in the area‘of_$i;OOAper

- month . for a‘iesidence line and $2.00 for a bnsiness line. - It _
‘might‘bebpossible to do it for half these .costs, but amortiZatjon
of start—up costs and other escalations would probably biwng the

monthly coots back into this area.

- Associated with bill processing costs of a usage charging system
_ will be-certain administrative costs that-would‘not be encounteted'
g ith a. flat-rate Systém.. Chief among these'will be the costs of
' dealing with subscribers who 'challenge the‘accuracy of the ‘bil_l.
_Staff’time to deal with the snbscriber,lplus.the cost cf main-
:_taining'a,Verification system, are very difficult‘to identify

precisely.

New York Tel has found these costs tc be small in comparison to
ctheibilling costs, and such costs aré1probab1y covered in the
estimate above. | Thére has not been significant load on operator
seryices to deal w1th .subscribers -requesting such charge- related

services as dSSlStance or ciedits on failed local calls

nMountain Bell conducted a detailed study in 19/? 73 -in an attempt

to predict the variouq ‘economics of usage charg:ng It was their
nAconclusaon that the costs for billJng would be on]y 51.6 cents
'per measured main ttlephone pel year plus .015 cents per local
. mes-s-age.' This cost is based on recording all call details and

keeping detailed records on microfilm.in the commercial office,

1. - Telephony, February 10, 1975..
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: . but’-i_senc'_i‘ir-i;g the subé-criber a ‘bulk bill.
’-Mountain Bcll also estimated Ehat.the'continﬁing cost of.increasedw
cusLomer -contact 1n the commercial office would amount to 22 cents".
'peﬁ month pur measured business main station and 37 cents per
month per measured reSdenge main station. These figures are for
the early stages of a'uSage.charging:plan,ﬂand should reducefmarkédly
in the long run. - | " o

At a usage of 200 calls.per line per month, the Mountain Bell
»ﬁestlmdtes add up to about 30 to 45 ‘cents per month per line, This
15 con51derably less expen91ve than the New York Tel eStlmatCS,
and the ‘allocation between accounting expenses and customer contactf
expenses is quite different. As theé Mountain Bell estlmatesAhaver
not been proven to be accurateﬁin'an actual ope:gtihg situation,
_ it WOuld seem prudent to regard them as. a possible lower limit,
‘ and.to'baSe presént coﬁsiderations of billing costs on the fig- -
. ures of $1.00 per month for a ‘resid‘e'n_ce line and $2.00 per month
 for a busineSS'lihe. ' | |
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. SAVINGS DUE TG USAGE CHARGING

- In situations where the charge to the user of a service is

piopOitional to Lhe amount of use made of the service it is

"-generally found that ‘the service lu used less than would be the

case with flat- rate charging. -In telecommunications, the cost

- to the common carrier to provide service is to a certain extent

dependent on the amount of use made of the service,‘ Certainly

a significant part of the network is traffic sensitive, and a

‘reduction of traffic in the peak periods woﬁld'result.in consid-

erable capital savings. Out ofvpeak time periods, epare capacity

exiSts-and the overall cost to the carrier of a call is much less.

\Theie are a number of ways that the cost of the telephone network

can be reduced, and.which can be accomplished by charging for

usage Of the network. The most significant reductions would come

by means of:

L - charging fOi each call placed rather than charging on a strict]y

flat rate baSis, to reduce the number of calls

- charging aCCOiding to the duration of the call, to reduce Lhe

‘holding time of calls

= charging according to the distance covered by the-éall, to
recover the greater expense associated with greater distance
and discourage excessive use of trunk faCllltleS '

- charging a highei rate at peak times than at off- -peak times,

to encourage callers to use the network at off-peak times and

‘-ieduce the magnitude of the peak.

There is very little historical data to indicate the extent to
which usage charging constricts network usage as compared to a
flat-rate sitUation - There have been a number of theoretical -

models conOiructed (in particular, H. Y. Kraepelein publishedva

' paper "The influence of Telephone Rates on Local Traffic" which was
oniginally read at the Second International Toletiaffic Congress,

‘The Hagne, Jnly, 1958) but there is:- little statistical verification.

Cive COMvit i
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.' On the basis of its experience, New York Tel has estimated that

‘the introduction of both timing ‘of local calls and an off-peak

discount- would produce .a ten percent reduction in call volume,

fifteen percent reduction in holding time for calls lasting longer

'othan'five,midutes, and a shift of two perceht'of ca1ling from

peak~hours~to offtpeak hours. These are further réductions due

to introduction of timing in an area where a.per-call charge is

-‘already«in effect but where local calls areinot timed. The effeCt

 would be at least as great if a full usage charging plan was

'1ntroduhed 1n a flat~ rate area.

-Data in the Kraepeleln paper shows that in. Mex1co City there was

a reduction in bu°1ness traffic of 128 and in reuldonce traffic

of 18% when message- rate service replaced flat-rate in 1953 The
same conversion produced a reduction. in business ‘traffic of l4°'

and a reduction in- r681dence.traff;c of 26% in Monterrey. Similarly,

a message-rate introduction in Shanghai in 1936 produced a business.

traffic reduction of-30%.and a residence traffic'reduction of 40%.

In those cases, conversatlons were not- tlmed und@r the message-

‘rate tariff, so one corollary effect of the reduction in numbers

_of calls was an increase in  the holdlng time of each’ call on the

order of 20% to 25% higher than the flat-rate- holdlng time in
Shanghai ..

: For'thebpurposps of”this cost study,'it appears- to be useful to

'-jexamlne the possible' cost savings 1nvolved w1th traffic reductlons

in' the area of 10% to 20%, referring to boLh»Lhe number of calls

. and the holding time of the calls. Any shift from peak hours to
'offﬁpeak hours would also be included in such a reduction, as it

is really the reduction at peak hours that will produce the savings.

The telcphone network 15 a combnnatlon of- 1toms that are directly
trafflc sensitive (such as inter- offlce trunks) and items which

are not at all traffic sensitive (such as exchange distribution

CCRC COMSBULIAMES
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.cable a'n'd’suchriber station equipinent). Switching equipment . is

to some extent a fixed investment that does not. depend on frafflc,

and to ome extent is quite dcpendent on traffic.

_There have been no studles in Canade to'deterﬁihe-exactly how '
A'much of the network investment is traffic sensitive y OF to what
extent lt is traffic SenSlthe. To do SO w1th any degrece of .
,,prec151on would ‘be a very exLenSLVe undertaknng as each typc of

transmission and switching technology will. have a different
cost sensitivity, and withiﬁ'eech technology. the s{ze range at
the moment of the study will have an effect on the degree of

sen51t1v1ty

TheAswitching_equipment'manufacturers do not have any .information
of this nature, as there has been no previous requirement to price

N I their equipment in such a manner.

it~appears'thEt something like 25% of the present capital investF
" ment in local telephoﬁe plantvkswitching-equipment, distribution

cable, and subscriber plant) is traffic sensitive.

This'portion-of the investment-is somewhat less than linearly
sensitive to traffic, as a reduction of say 10% in traffic would .
‘reduce the investment requirement by slightly less than 10% due

to such considerations as efficiencies in trunk grouping.

It would seem then that a reduétion of lO%'of“the peak traffic
~would prodlce a caplta] cost saving of 2% to 2%% of the Jnvestment
in local telephone plant, and a reduction of 20% would produce a

saving of 4% to 5% of the same investment.

In BC Tel, the investment in such local telephone plant was $716
. nillion at the end of 1974, representing an investment per line
of $932. A savings of 2% to 5% in. this investment would represent

a capital reduction of $18 ‘to $46 linc.

.;-'-" .
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. Thece J_nvestments are the cquent average in- place coets of plant

of varlous ages, and are cons;derably less than the present

replacement or- expansion cost per line. The current cost of gross

plant additions per telephone gained is_approaching $2,000 in

. British Columbia. The new investment in local plant to add bne'

telephone is generally reported to be $1200. The Bell Canada.

investments per line appear to be similar to those of BC Tel.

'It-is apparent that savings in new capital investment . of at

least $20 to $50 per line could be achieved by introducing-usage

charging.  There would be some delay in realizing this-saVing}

‘as it will take the form of a postponément of new investment

‘rather than a:recovery of any present investment. The exact

extent of the delay will'be'dependent on the extent of spare
capacity already existing in the network before the traffic
constricection takes place, and onthe speed with which natural

traffic growth resumes aftei the constriction begins.

. New York Telephone has estimated that the reductions in traffic

'previously referred to would reduce their new Capitai‘require4

ments by - $6 5 million in the first two years and by much hlgher

,amounts in later years. This figure takes lnto consideration -
-the fact that New York Tel presently has a considerable margin

of capaclty If the present plant had no spare capacity, the

savings due to slow1ng the trafflc groth could. ea51ly be double
or triple this figure. '

‘The capital saving for New York Telephone over the next ten.to
jjflfteen vears, when the effect of the present capac1ty margin
will have vanished, could well be $50 to $75 million. -In terms_
.of dollals pexr lan, the present saving amounts to about.$2

- per line rising to about $20 per line solely from the introduction

of local call tlmlng in an environment where a per-~call charge
alr ady exnst
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 MQuntain Beil estimated that reéidence calls would be repressed
’. between 15%.énd 27%,Ibut'not below the number of message ‘units .
~allowed in the basic rate. Mountain Bell. alSoiconsideréd‘that
bﬁsinéss usagelwas virtually insensitive to usage~charging up
.to.a‘25% increase in the'total bill}-but would beé rgpréssed by

a 100% to 200% increase in'biiling. Overall, the saving in
‘capital- cost of:switching'equipMent.and'of‘interoffice trunk:
equipment wasAexpécted to aﬁount,tp about $40 per main telephoné

~by théithird year after introductionvof usage charging.

These eétimates'from New York Telephone and from Mountain Bell
-suggést_that the figures derived above for the Canadian situa=-

tion are reasonable.
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\/. ‘ADDITIONAL RE\_/ENUE-PRDD-UCING SERVICES

The revenues from local calling under a usage charging plan
Will depend on the tariff structure chosen. It is possible to -

Structﬁre.aftarifflsé that the,samefaverage revenue will be

“Obtained-as under a flat—rate’tariff .or so that the same return -

on anLstment will be achieved after con51de11ng the overall. net

efcht on investment and the changes in operating costs due to

]_lellng and commerc1al requ1rements The llkely effect on average:

revenue requlrement 15 .discussed later in this report.

..Regardléss of the resulting .revenue from the existing local cal-
:ling seivicés)_usage chargiﬁg‘ddes provide an opportunity for:
‘additional revenue-producing services that are not generally
' prOV1ded in a .flat- rate environment. Such services include

" time-of-day checks and ‘various recorded announcements of general

1nterest such ‘as recipes, jokes, news and many others. These

‘services are‘genefally regarded as profitable by the companies

providing them in a message-rate environment. New York Tel,

for instance, estimates that its cost to provide one message

iuhit of service at peak times in 1973 was about 6 cents, includ-

ing all investment and operating cost ailocation. The charge

-per message unit was then over 7 cents, so a message unit at

peak times returned a profit of at least one cent, and a message .

unit. at off-peak times returned a much largér profit as it

effectively - used SPare'capacity in the network.

'Mountain Bell-estimated-that the difect costs (in Denver) of
Aswitchjng and trunking'(only) for an additional call at peak
 busy perlods Varlcd from l 5 cents for a shorfldistanCC two

_mlnuLe call to 4.5 cents for a ten mlle five minute call and

‘to 10.5 cents for a'forty mile ten minute call:

CH“/ (\l! \(\axl -
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. .it is ‘apparent that usage charging has a potential. for producing

_ new=profité from héw"serviées, although the magnitude of ‘the
. profit is . probably insignificant in the total revenue require-

‘vments~of:the network.
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'v1. SHORT-HAUL TOLL APPLICATIONS

'1Extended‘Ared Service-(FAS) arrangements have been. created in
many instances as an alternative to toll billing for calls that -
cover a relative]y short distance 3 The flat-rate monthly charge
"in- exchanges With EAS has been inCieased as ‘the number of
telephones in the local calling area increased, and as the -invest-

- ment in switching and trunking equipment increased.

»Usage.charging'for locel'telephone service-as diSCUssed~in‘this
report may be an alternative~to'high~flat*rates in EAS areas.'
'i:A large.part of the rationale for eliminating toll charges on
'.ishorténeul calls has been the fact thet'the cost of billing the
'call in a conventional toll format has been a large part of the
icost of the call It has been possible in many instances to
lower the revenue requirement per call by eliminating the ‘
. charging procedure. and providing_a"flat rate. (EAS) service.

'l.Modern technology for usage charging has greatly ‘reduced thc cost’i
of measuiing and billing a call. . The equipment discusced in
“this report is fully capdble of charging on a time and distance
basis for inter- exchange calls which may be presently EAS CdllS
'or short- hauJ toll calls. The incremental cost of recording
and billing such a call would be less than one’ cent. The

- introduction .of usage charging for local telephone 'service, in
‘the presenticonfiguration:of local service,.mey thus be a cost—
.effective means to satisfy demands for-wide calling areas at '
'reasonable rates in place of present EAS areas and present short-
haul toll rates
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' OTHER COSTS OF USAGE CHARGING

~

There are orher costs as5001ated Wluh usage chargnng, prlmarlly

due to changes 1n basic service arrangements that may be

expected whean usacc charging is introduced. It may be desirableh

for instance, to eliminate some classes of service, such as urban

four—party or urban two-party, in order to Simplifj the usage

charging system. ' The addltlonal investment may be dlrectly
recoverable Lhrough service charges and/or monthly rental rates
if-that is found de51rablc Some such up-grading will be

voluntarlly undertaken by low volumé subscribers who find Lhelr

monthly ‘bill reduced undel usage charglng and opt to spend the

saving on a hlgher grade of service of access line.

It is also p0331b1e that some subscrlbers will order additional -

'-access ‘lines if the ba51c monthly charge for the. access 11ne

is- sufflclently reduced Dependlng on the tariff strucLur .. the

same monthly usage spread over two lines. could cost only a

lltLle more than concentrated on one line. The revenue to the

Carrier_could be ‘sufficient to carry the additional investment

if the tariff were designed to relate the monthly minimum bill

to the fixed cost of the access line,

CRO O U AT
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‘ ' SUMMARY OF COSTS

‘ _THe capiﬁal costs to add'u"agé charging equipment to. step-by-step

_ or to crossbar sw1tch1ng equlpment vary: flom about SlO per line
‘Lo $50 per llne in the 51ze ranges and configurations most 11&e1y
to be required.- Costs per line would generally be Qetgrmlned

" more by the nﬁmber of lines per office to be méasured rather

than by ‘the percentage of lines in an office to be measured.,

The capital cost savings in switching and transmission equipment
achieved because of. likely traffic repression in a usage charging

'énvirOHMent range from $20 per line. to $50 per line.

Wlthln the prec1510n attempued in tbls study, it appears that
.the capital cost of usage charging equlpment would be at least -
offset by the Capltal saving ln”usage—sen51tlve 1nvestmentu The .
iMQuntain Beil‘study of,the Denver metropdliﬁan_area concluded
‘.that actual investment savings would occur in the specific _
Dénver<énvironment;-since the reduction in inveStmeht in traffic-
éehsitive equipment was'géneraliy double the required.new

investment in usage charging equipment.

Annual costs related to investment would be abdut 25% of the
inveStment change, either a cost or a saving. Recurring costs
of bllllng and of customer conLacL are estlmated to be approx—'

"1matLly $1.00 to $2. OO per month per main statlon.

The Mountain Bell study concJuded that, in the Denver metro- -
polltan arca, annual cost savings on inves Lment Jaductions would‘.
outweigh the recurrjng adm1n1atlatlve QVponses " The nect clffecl
was’ foxecast to be a reduction in overall average long-run cost

in the ‘amount of about $7 per main. telephone per year after the

I first: year
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; . 'CONCLUSION ..
This Cost'study has examined the current best.industry estimaﬁés
of the costs and savings likely to be involved with the intro- .
duCtion-of.usage‘charging‘fbr local “telephone service in Canada.

Véryﬂlittie actual experience exists in North America to verify

the accuracy of these estimates.

'_A_ﬂumber'bf field trials or experiments are proposed of undex
 Way in the United States to determine the actual costs and the
actual subscriber reaction to ﬁsage charging. In particular,

GTE Automatic Electric is currently conducting a trial in -
Illinois using CTMS equipment and detailed billing. Many of
‘the factorS’defailéd in this cost study are being measured in
{Lhe Illinois experinent, and results are expécted to be avail-

able in late 1975. No interim results have been made available.

There 'is very little information available concerning present
:usage of the local telephone network. A large amoﬁnt.of infor-
_mation abéut_the calling patterns of different types of subscribers
;in:diffefent éizes'of‘exchanges will be necessary before it will
be - apparent whether usage charging should be:applied universally.
It may be that usage by some groupé_isfsﬁfficiently uniform and
inelastic that an appropriate flat raté could be charged,.
avoiding;the'expenée of usage charging. The investnent in usage |
charging equipment will be influenced by‘éuch'consideratfons as
_whethér or not all the subscriberS‘in'a particular exchange
are to be measured and whether or_ndt all exchanges are to
have measuring capability. The costs of operating a usage
charglng oystcm will be influenced by similar factors, and by .

“the volume of calling by each class of customer.

“Bell Canada is undertaklng a study of customer usage, with
Ap1e13m3nary results expected in late 1975 and a possibility of

a major study folle1ng in 1976. AT&T has dono some Subs criber
.iiue Usage qtudle as has Mountain Bell, with more studies planned
for thc future. ' ’ o »
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_The savings due to resulting tiaffic constriction are a very

important part of the overall cosL of usage charging, and will

depend largely. on the degree of constriction experienced. Field
5tria]s and market studies will be required to obtain reasonably

'reliable predictions of traffic changos

Within these informational -constraints, which have restricted
the extent to which this cost study can be regarded as conclusive,

it has been found thaﬁ the cost of usage charging for local

telephone service is not prohibitive ‘The introduction of

us age charging could in fact result in an OVLlall cost reduc-

tion in the Canadian telephone network
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