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* Part II Section 1 - Private Paging Systems  

1.1 	General  

Private paging installation information was drawn 

from license data made available by the DOC for this 

purpose. Questionnaires were forwarded to about 200 

licensees, randomly selected from a total of about 

550 license printouts. The selection was such that 

questionnaire distribution amongst the various pro-

vinces was proportional to the number of paging instal-

lations in each. 

The initial questionnaire mailing resulted in 

a 35-40% response; a follow-up mailing 3-4 weeks later 

increased the number of replies to about 61%, or a 

total of 123 from a mailing of 202 questionnaires. 

Owing to the difficulty of identifying operators 

who are authorised to operate private paging as a se-

condary function of assigned MRS frequencies, it was 

not possible for the Department to provide a complete 

listing of all paging operations per se. The license 

printouts upon which this work has been based are 

therefore almost entirely limited to private instal-

lations which employ dedicated frequencies for paging 

purposes. Of a total of 120 operators replying to the 

relevant question on the survey form, only 9 indica-

ted that their paging frequency was shared with other 

services. 

1 
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However, it was recently determined that not all 

private paging systems using dedicated frequency assign-

ments were included in the license printouts upon which 

this survey work was largely based. Since analytical 

work was advanced at this point, there was no alter-

native but to proceed on the assumption that the avai-

lable data was correct. The precise significance of 

the omissions cannot be readily determined, however 

it is apparent that the license listings are not 

complete; the total private system population count 

is therefore in doubt. 

Throughbut this study it is assumed that a 

system count of 548 is correct, and this statistic is 

frequently referred to in subsequent documentation. 

The total number of private pagers in use in 

Canada is based on information provided by a total 

of 121 private operators. The 95% confidence limits 

for the average number of pager units per system 

were determined to be between a minimum value of 27 

and a maximum value of 46; the mean, or average value 

of the sample was 37 units per system. Therefore on 

the basis of 548 systems, the total must lie between 

14,800 and 25,200 units. Based on the mean value of 

the sample, the total would be 20,275 units. Since 

the sample was randomly selected, and since there is 

no reason to believe the distribution of pagers 

amongst the remaining 427 systems will differ 

markedly from the relatively large data sample, it is 

probable that the true total is approximately 20,000 

units for the whole country. 
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FIGURE  1,1 TYPICAL  PRIVATE PAGING SYSTEM APPLICATIONS  
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1.2 - Types of Private Paging Systems Currently Licensed  

1.2.1 	General 

Paging systems are all designed with the same 

end purpose in mind; that of facilitating contact 

with people by means of a one-way radio signal. This 

constitutes the primary function and purpose of such 

installations, and variations beyond this point permit 

this objective to be met to a greater or lesser 

degree of effectiveness depending on the situation 

and the need. 

Private installations may serve from 1 to 800 

or more pagers, and are designed to accommodate 

anything from a small one or two person organisation 

to a widespread industrial complex. Systems consist 

of the requisite number of personal lightweight 

pocket pager units, and a fixed installation which 

comprises: 

* a terminal unit 

* a transmitter, and 

* an antenna system 

In small systems the terminal unit will com-

prise a manual encoder equipped with keys to permit 

selection of pager calling codes. Once the appropriate 

code has been selected on the encoder, a "call" 

button is depressed to activate the radio transmitter 

and signal the desired pager unit. In larger systems, 
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the terminal unit may include an interface device 

which will permit direct dial access to the paging 

system from any PABX extension. Frequently such 

installations will also provide for local control 

of the paging system by a receptionist or PBX ope-

rator by means of a manual encoder unit. 

Transmitter and antenna design reflect the 

particular application which the paging system is 

intended to serve. If the requirement is limited 

to coverage within a single building, or a small 

industrial complex, the installation generally com-

prises a single low power transmitter and simple 

antenna. If, on the other hand, it is to be capable 

of reaching a large number of personnel who continual-

ly move about in a widespread densely populated 

metropolitan area, then multiple transmitter ins-

tallations may be needed to provide the necessary 

cov7erage, and to simultaneously minimize the possi-

bility of intermod interference to other systems in 

congested city areas. 

While the majority of existing private systems 

are functionigg in the LVHF, VHF and UVHF bands, 

a few "loop" systems exist. These installations are 

characterized by the fact that they operate at very 

low frequencies (generally below 50 KHz), and depend 

on a wire loop antenna installed around the peri-

meter of the area to be covered. Since such systems 

have limited coverage capabilities, and are more 

difficult to install, they are generally used in 

situations where a single building is to be covered. 
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Private paging systems operate similarly to 

public systems. When a person is "paged", the recei-

ver emits a tone. If the unit is a "TONE ONLY" device, 

the signal is followed by a voice message; in many 

cases these pagers are fitted with a button which must 

be depressed in order to recieve the voice portion of 

the message, thus avoiding the possibility of the 

information being overheard by, or interrupting, 

others. If the pager button is not operated, the 

paged party must call a prearranged number as in the 

case of "TONE ONLY" operation. "GROUP CALL" and 

other special operating features may be incorporated 

in private system installations. 

Figure 1.2 shows a manually operated paging 

system typical of most installations. 
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FIGURE 1.2 TYPICAL MANUALLY CONTROLLED PAGING SYSTEM  

Figure1.2above shows a typical manually controlled paging system. A telephone 

operator or other individual initiates all paging calls by selecting a specific 
paging identification number on the encoder keyboard. A tone or combination of 
tones is then sent to the transmitter via an audio cable. The transmitter converts 
these tones to a radio signal and broadcasts them to all paging receivers. Only 
the specific receiver or group of receivers selected by the operator will respond 
with a tone signal which alerts the user to a paging call. Other encoders may be 
connected in parallel to the first to provide additional control points. A micro-
phone located adjacent to the encoder permits the transmission of voice messages. 
The above installation is typical of systems used by small telephone answering 
services, business organisations, institutions etc. H 

H 
1 
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1.2.2 	Private System Categories  

Private paging systems may be broadly catego-

rized in the following manner: 

1) - by Coverage Capabilities:  

a) In-plant 

h) Citywide 

- by Frequency Band:  

a) Loop systems (in the KHz bands usually below 50 KHz) 

h) LVHF systems ( 27 - 50 MHz) 

c) VHF systems (138 - 174 MHz) 

(410 - 420 MHz) 
d) UHF systems 

(450 - 470 MHz) 

3) - by Major Operational Characteristics:  

a) Tone Only 

h) Tone Plus Voice 

c) Manual Operation (Operator access) 

d) Automatic Operation (Direct dial access) 

The two basic classifications used for private 

paging installation types are In-plant and Citywide. 

Citywide systems are those designed for ope- 

ration with receivers which may move anywhere within 

a municipal or metropolitan area, typically such 

private installations as used by IBM, XEROX, etc. 
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In-plantis a term applied to systems which may be 

confined to a single building, a group of buildings 
within a limited area, or to systems with coverage ca- 

pabilities which may extend for several miles around 

their operational base. 

Coverage and frequency categories are inter-

dependent to the extent that longer ranges for a 

given ERP are generally provided by systems opera-

ting in the LVHF band; VHF and UHF bands are more 

effective in reaching difficult areas within a me-

tropolitan environment. 

Loop systems are stricly limited to buil-

dings, the extent of the coverage possible being .de-

pendent on the characteristics of the structure and 

the loop design employed. Systems functioning below 

50 KHz are not subject to licensing. Their cove-

rage limits are sharply confined within the loop 

area and therefore do not deplete the available 

frequency spectrum. Properly designed systems are 

reported to provide more effective coverage within 

their operational area than would generally be pos-

sible with RF installations. 

Although the equipment of Loop paging systems 

costs about the same as equivalent RF systems equip-

ment, the cost of installation of the Loop antenna 

may be very considerable, especially in existing 

buildings. 



This factor, coupled with the system's lack 

of flexibility when coverage changes are necessary, 

have discouraged extensive use. Figure 1.3 shows 

a typical Loop installation arrangement. 
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Figure 1.3 - Loop Type Paging Systems  

In Loop Type Paging systems the paging signals are conveyed 
from the transmitter to the pocket receiver by creating a modulated 
alternating magnetic field which induces an electrical signal into 
the antenna of the receiver. Typical systems use an alternating mag-
netic field at a frequency which is 35 KHz, modulated by call tones 
o speech. By means of suitable demodulation circuits in the re-
ceiver, the tones or speech are recovered and are fed to the deco-
ding circuits (tones) or pass to the output transducer (speech). 
The field is produced in the areas to be covered by means of a cur-
rent flowing in wires which pass through or around these areas. 

The current producing the field is generated by a transmitter 
with its antenna terminals close together. Since a complete circuit 
is required between these two terminals, the antenna must take the 
shape of a loop, as shown in (A) above. 

The magnetic field radiated from this antenna reinforces itself 
within the loop due to the direction of the current flow and magnetic 
lines of force. It is for this reason that ultrasonic loop antennas 
are usually installed along the perimeter of the area to be covered. 

Because the magnetic field is absorbed by the construction ma-
terial of the building covered by the paging system, it may be necessary 
to install master/slave transmitters and more than one loop. 

(B) above shows a typical master/slave installation. The slave 
transmitter is coupled to the master loop at a point close to the addi-
tional area to be covered. Successive slave transmitters and loops 
may be coupled to the system as required. 
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1.2.3 	Coverage  

Present DOC policy is to authorise the minimum 

ERP necessary to meet each user's need providing the 

requirement does not exceed 125 watts. If more than 

this power limit is required to provide the desired 

service capability, then the licensee must incorpo-

rate additional transmitter installations suitably 

located throughout his operating region. The policy 

is designed to minimise the possibility of intermodula-

tion interference to other systems, particularly in 

congested city areas. 

In response to question 1231,,117 private system 

users (21% of total population) provided estimates 

on the effective radial coverage of their respective 

systems. The results were as indicated in the table 

below: 

Effective coverage 	Percent of  
radius (miles) 	observations  

0 - 5* 	 70% 

6 - 11 	 7.7% 

12- 41 	 22.3% 

Total Observations: 	117 (21% of total population) 

* 40% reported radial coverages of 1 mile or less. 
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Examination of authorized ERPs alone yields 

limited coverage information. The following data, 

however provide a clear indication that a substantial 

majority of private systems operate with ERPs of 

35 watts or less. The information is based on the 

total private system population licensed in the 

LVHF, VHF, and UHF bands. Table 1.1 refers. 

ERP 	Comment 

Range: 

5 watts or less: 

35 watts or less: 

Exceeding 102 watts: 

1 to 250 watts 

28.8% of observations 

80.0% of observations 

less than 5% 



1 

1 

1 

• 1 

1 

1 

1 

1 

1 

1 

1 

TABLE 1.1  

DISTRIBUTION OF LICENSED ERP LEVELS - PRIVATE SYSTEMS  

	

CEL LA 	LOVER  LIMIT NO. OF OBS %RELATD/E FREQ 

	

1 	0.0000 	158 	28.83 

	

2 	6.0000 	63 	11.49 

	

3 	12.0000 	47 	8.57 

	

4 	18.0000 	112 	20.4. 3  

	

5 	24.0000 	34 	6.20 

	

6 	30.0000 	28 	5.10 

	

7 	36.0000 	15 	2.73 

	

8 	42.0000 	15 	2.73 

	

9 	48.0000 	7 	1.27 

	

10 	54.0000 	5 	0.91 

	

11 	60.0000 	12 	2.18 

	

12 	66.0000 	7 	1.27 

	

13 	72.0000 	8 	1.45 

	

14 	78.0000 	3 	0.54 

	

15 	84.0000 	3 	0.54 

	

16 	90.0000 	1 	0.18 

	

17 	96.0000 	4 	0.72 

	

18 	102.0000 	2 	0.36• 

	

19 	108.0000 	3 	0.54 

	

20 	114.0000 	0 	0.00 	- 	- 

	

21 	120.0000 	9 	1.64 

	

22 	126.0000 	0 	0.00 

	

23 	132.0000 	0 	0.00 

	

24 	138.0000 	0 	0.00 

	

25 	144.0000 	0 	0.00 

	

26 	150.0000 	0 	0.00 

	

27 	156.0000 	0 	0.00 

	

28 	162.0000 	0 	0.00 

	

29 	168.0000 	0 	0.00 

	

30 	174.0000 	1 	0.18 

	

31 	180.0000 	0 	0.00 

	

32 	186.0000 	2 	0.36 

	

33 	192.0000 	0 	0.00 

	

34 	198.0000 	1 	0.18 

	

35 	204.0000 	0 	0.00 

	

36 	210.0000 	2 	0.36 

	

37 	216.0000 	0 	0.06 

	

38 	222.0000 	1 	0.18 

	

39 	228.0000 	1 	0.18 

	

40 	234.0000 	1 	0.18 

	

41 	240.0000 	1 	0.18 

	

42 	246.0000 	2 	0.36 

548 
_ __ •__ 

11 -14 

NOTE?' ERP levels are distributed into cell ranges of 6 watts 
each. The 'No of Obs column indicates the number of 
private systems having ERPs within each cell classific-
ation, while the '% Relative Frequency' column indicates 
the percentage of the total observations which fall 
within each cell range or class. 
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1.2.4 	Distribution of Frequency Assignments  

Private paging assignments are essentially 

distributed between the LVHF, VHF and UHF frequency 

bands. A detailed breakdown . on a regional basis is 

given in table 1.2. 

The low VHF band carries the major share of 

the frequency load, accounting for approximately 

75% of the assignments. About 20% are drawn from the 

VHF band, while UHF accounts for about 6%. 



Distribution: 73.4% 	19.7% 6.2% 	0.7% 

MIMIMUMMIIMUMMIMM . IMUMIMMIMIMIMIMIMIM 

TABLE - 1.2 

Distribution of Frequency Assignments in the LVHF, VHF & UHF Bands  

Region  Number of 	Frequency Bands  
Systems 	LVHF 	VHF 	UHF 	Unidentified  

(27-30 MHz) 	(148-150 MHz) 	(450-470 MHz) 

Pacific 	52 	40 	7 	5 	0 

Central 	89 	67 	11 	11 	0 

Ontario 	161 	130 	17 	11 	3 

, Quebec 	188 	123 	58 	7 	0 

Atlantic 	58 	42 	15 	' 	0 	1 

548 	402 	108 	34 	4 
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1.2.5 Operational Characteristics  

Information conserning the operational charac-

teristics of private system paging terminals  'and the/or 

associated paged units has been acquired from responses 

to question 1-C of the private system questionnaire. 

The main objectives of the question format were 

to determine the relative number of 'Tone" and "Tone 

Plus Voice" operations, and the degree to which dial 

access of the private paging terminal is an accompli-

shed fact. The message deposit facility was consi-

dered important from the viewpoint of the convenience 

and effectiveness of the system, while the existence 

of 24 hour service gives an indication of the percentage 

of the roivate installations which are in continuous 

operation, rather than during normal business hours 

Pagèr equipment features noted under question 

1C of the private questionnaire were those which were 

felt to be of greatest potential value to paged users 

with special needs. 

Tone and voice operation is predominant with 

70% of the reporting systems indicating the exclu-

sive use of this type of paging. A further 10% of the 

installations indicate a mixture of both types, while 

the remaining 20% are dedicated to the tone only 

operation. Table 1.3 refers. 

1 
1 

1 
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Only 72 of the 123 respondents indicated the 

method of accessing the pager terminal. 82% of those 

reporting have operator access, and 25% can be dial 

accessed. The 7% excess is made up of those whose 

systems have the option of both dial and operator 

access. 

The percentage of dial accessed systems is 

higher than was anticipated. The fact that only 

60% of the respondents answered one or other of the 

two  queries relating to this feature suggests that the 

significance of the questions was not fully apprecia-

ted, particularly by those whose experience has been 

limited to the simpler manual systems. It is there-

fore possible that a high proportion, if not all, of 

the 51 respondents failing to answer either of the 

relevant queries actually have installations of the 

manual type. 

The resulting distortion would tend to suggest 

that a higher proportion of existing systems could be 

dial accessed. If the extra 51 respondents are assu- 

med to have manual systems, then of a total of 123 

observations: 

90% are operator accessed 

15% are dial accessed, and 

5% use both access methods. 

It is therefore concluded that 15-25% of the 

123 private systems can be dial accessed, with 5-7% of these 



21% 
21% 
21% 

20% 
70% 
10% 

24 
83 
12 

82% 
25% 

Capability to interchange pager codes. 

22% 
22% 
22% 
.22% 

123 
123 
123 
123 

37** 
23** 
2 

10 

30% 
19% 

1.6% 
8% 
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TABLE 1.3 

Private System Operational Characteristics  

Terminal Facilities 	No. of 
Observations  

Tone (exclusively) 	:1119 
Tone & Voice (exclusively)119 
Both the above 	119 

% total 	No. of 	% of 
Population  Responses  Observations  

Operator access* 	72 
Dial access* 	72 

13% 	' 59 
13% 	18 

*Note that 7% have both types of access method. 

Message depository 	123 
24 hour operation 	123 

22% 	11 	9% 
22% 	76 	62% 

Other facilities reported: 1 ea Automatic Identifier 
1 ea Message Recorder & Playback 
1 ea Equpt. Malfunction Signal 

Pager Facilities  

Group Call 
Multiple  Address 
Alert storage 
"Hands off" operatiàn 

Other facilities reported 

Notes: 1) * 	Starred (**) group call & multiple address figures 
under "pagers" were adjusted to include relevant featu-
res given under "other". 

2) "Tone/Tone & Voice", and "Operator/Dial access 
observation quantities adjusted to the account of 
respondents ignoring the questions. 
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also having operator control. 82-90% of the total 

have operator access. 

Twenty four hour service was reported by 62% 

of the 123 respondents, while only 9% indicated the 

existence of a message depository. Again, it is felt 

that message depository query was not understood, 

since 9% appears to be abnormally low for this type 

of operation. The reply count to this particular 

question is not considered representative of the true 

situation and is therefore rejected. 
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1.2.6 	Distribution of Private Paging-  in Industry  

The distribution of paging systems in Canadian 

industry is based on an analysis of approximately 

550 private licensees: 

30% - Health & related services  

Hospitals are the major users of private paging, 

their installations accounting for 25% of the total. 

When health, welfare and miscellaneous medical services 

are included, nearly 30% of all installations are 

involved. 

12.3% - Accommodation Services  

The second largest users are motel and hotel 

operators. 

6.5% - Educational institutions  

Universities and colleges are the third largest 

users with a total of about 5% of the systems. When 

other miscellaneous educational organisations are 

included, nearly 6.5% of the private systems are 

represented. 

Food and beverage industries, the paper industry 

and organisations providing sevices to business mana-

gement each account for 3.6% of the total; and the 

retail trade accounts for a further 3.2%. All remai-

ning categories represent less than 3% of the total 

count; 6.5% were not classified. Figure 2.4 illus-

trates the distribution of paging systems in industry 

in diagram form. 
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TRANSPORT 

% TOTAL, 
SYSTEMS INDUSTRY INDUSTRY 

HOSPITALS 
HEALTH & WELFARE SVCS 
HOTELS & MOTELS 
UNIVERSITIES & COLLEGES 
OTHER EDUCATIONAL INSTS 
FOOD & BEVERAGE 
PAPER & ALLIED IND 
SERVICES TO BUS MGMNT 
RETAIL TRADE 
INS. & REAL ESTATE  

MISC PUB ADMIN & DEFENCE 
PRIMARY METAL IND 
CHEMICAL IND 
TRANSPORTATION & EQUIPT 
NON METALLIC MINERAL -
ELECTRICAL PRODUCTS 
TRANSPORTATION 
MISC INDUSTRIES 
UNIDENTIFIED 

2.9 
2.3 
2.3 
1.8 
1.8 
1.5 
1.5 

14.9 
6.5 

100 % 



Personnel 

Category  

No. of 	% of total  

Responses 	Observations  

1.2.7 - User Distribution within Industry  

Typical occupations of pager unit users within 

individual industries were examined. The relevant 

data was derived from question 2-C (user functions) 

on the private questionnaire. 

The following listing indicates typical user 

personnel reported in a total of 123 questionnaires 

(22% of total system population); the listing is 

ordered according to the number of respondents indi-

cating each specific category. 

Plant Maintenance 	92 . 	75% 
Foremen 	80 	65% 
Executive 	65 	53% 
Engineering 	57 	46% 
Medical 	45 	37% 
Customer Service 	26 	21% 

Other Categories Reported  

Hospital Support ' 	23 	19% 
Security 	12 	10% 
Miscellaneous 	20 	16% 
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1.3 - Private Systems in Use  

The number of private paging systems in use is 

based on the information obtained from license printouts 

made available for this purpose. Owing to the diffi-

culty of identifying mobile radio system licensees 

authorised to operate private paging facilities 

on a secondary basis, the available license data was 

-êssentially limited to svstemq emolovinq dedicated 
frequencies. 

Of a total of 120 questionnaires which responded 

to the question on frequency usage, only 9 systems 

indicated that they were also using their paging 

frequency for other services. 

A further disconcerting factor which entered 

the Picture late in the day has been the discovery 

of the fact that the available license printouts do 

not in fact include all paging systems using dedicated 

frequencies. 

In the private pagiDg system listing given in 

this report for the Ontario region, a total of eight 

installations appear for the immediate Ottawa area. 

On checking with the Ottawa area radio inspection office, 

an additional six private paging licensees emoloying 

*dedicated frequencies were turned up after a five 

minute search, all of which were indicated to have 

been issued more than a year ago. The specific 

*Note: the term "dedicated" means the 

frequency assignments are used for 

paging purposes only. 
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installations in question included the following: 

Civic hospital 
Campeau Corporation 
Systems Dimensions Ltd 
Carleton Tower Hotel 
Glebe Center Inc. 
Talisman Motel 

30.42MHz 
149.29MHz 
149.29MHz 
149.29MHz 
27.56MHz 
27.56MHz 

Since this represents a significant increase in 

the Ottawa count alone, it is impossible to place , 

any confidence in the completeness of the listing 

as a whole. Evidence of this situation came to light 

during data analysis, herice there was no alternative 

but to proceed as though the available information was 

entirely valid. 

The private paging system count, based on the 

license data provided is as follows: 

Atlantic region: 	58 
Quebec region: 	188 
Ontario region: 	161 
Central region:. 	89 
Pacific region: 	 52 

548 
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1.4 - Channel Loading  

Channel Loading of private systems is examined 

on a restricted basis, the following analysis providing 

a general feel for the comparative spectral efficiency 

of private systems which are presently sharing frequen- 

cies in given areas over those which employ discrete 

a'ssignments. 

As noted in paragraph 1.2.2, private paging ins- 

tallations are essentially of two types, "In-Plant" 

and "City-Wide". "In-Plant" systems may, however, 

be subdivided into two classes, thus giving the three 

private system categories indicated below: 

1 - 	"In-Plant" systems limited to a single 

building (or a relatively confined area) and 

which are required to share the same frequen-

cy channel with similar installations in the 

same city or community. 

2 - 	"In-Plant" systems using frequency assign- 

ments unique to their installation within their 

operational area. Such systems are authorised 

to provide broader coverage than permitted in 

1) above, but have not been specifically desi-

gned to provide-city wide coverage. 

3 - 	"City wide" systems using frequency assign- 

ments unique to their operation in the communi-

ty or city which they are designed to cover. 
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"In Plant" systems of the first type make more 

efficient use of the available spectrum than either 

or the remaining two. Hypothetically, the number of 

separate systems which can be served by one RF 

channel in such circumstances, is a function of the 

total pagers involved and the number which can be 

assigned discrete calling codes. The arrangement is 

subject to the proviso that installations are physically 

isolated to the extent that each is ensured sufficient 

signal differential to capture receivers within their 

respective coverage areas. 

For reasons indicated in paragraph 1.2.3 under 

"Coverage", it has not been practical to classify 

all private systems under "In Plant" and "Citywide" 

types. However, an approximate estimate of this divi-

sion has been made for the Vancouver, Toronto and 

Montreal areas. 

Examination of the relevant private system 

frequencies resulted in table 1.4, which shows the 

total systems in each of these three centers which 

share their paging assignment with others in the 

same area. It will be noted that more than half the 

Vancouver installations, and approximately three 

quarters of the Montreal and Toronto installations 

can be classed as "In Plant" systems with strictly 

limited coverage capabilities. 

IBM and XEROX are believed to have citywide 

systems in each of the three areas while Block 

Brothers and the CBC appear to make up a third for 
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Vancouver and Montreal respectively. Combining this 

information with that in table 1.4 results in table 1.5 

which shows the distribution by system type and by 

frequency band. 

Since it is possible that some"In Plant"systems 

shown as having discrete frequency assignments should 

have been counted with those dependent on shared 

frequencies, the percentages in Table 1.4 and 1.5 

can only be considered approximate. However, any 

resulting error will tend to increase the number of 

installations with discrete frequency allocations; 

hence the total of 94 In Plant systems using shared 

frequencies may tend to be low. 

The significant point in the foregoing analysis 

is the probability that of 127 In Plant installations 

listed for these three metro areas, 

* at least 94 are served by- a maximum of 24 

frequencies, while 

* the remaining 33 require discrete assignments. 

These figures have no meaning in absolute terms, 

and serve only to illustrate the spectral benefits 

which are presently being realized by frequency sharing 

in the private system sector in the cities concerned. 

A detailed study of the limitations and possibilities 

could well lead to policies which would ensure that 

maximum advantages are realized from shared frequency 



operations of the future. It is therefore apparent 

that private systems of thenCitywidentype, and those 

of thenIn Plantiltype with coverage authorizations 

which do not limit their operations to the immediate 

area of the base station installation, constitute 

the greatest consumers of frequencies in the area 

of privately operated paging systems. 

The foregoing observations give rise to the 

question of the efficiency of RF channel usage, par-

ticularly as this relates to systems with unique 

frequency assignments. Table 1.6 shows the average 

traffic and pager loading per RF channel, based on 

reports from 109 private systems of all types 

(20% of total private population). With an average 

complement of 35 pagers per system, and an average of 

3.5 calls per pager per day it can be concluded that 

a majority of systems are very lightly loaded indeed. 



54% 

78% 

70% 
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TABLE - 1.4 

In Plant Private Paging Systems Sharing Dedicated Paging Frequencies  

in Major Metropolitan Areas  

Total 	LVHF 	LVHF 	VHF 	VHF 	% Area 
- Area 	Ch. Freqs. 	Systems 	Ch. Freqs. 	Systems 	Systems 
Systems 	Used 	Served 	Used 	Served 	Sharing Freqs.  

Area 

Vancouver 	28 	3 	15 	o 	o 

Toronto 	58 	11 	45 	o 	o 

Montreal 	49 	9 	31 	1 	3 

135 	23 	91 	1 	3 

Note: 	94 systems are served using a total of 24 channel frequencies 

Vancouver = 5 systems/ch (average) 

Toronto 	= 4 systems/ch (average) 	 1 

Montreal = 3.5 systems/ch (average) 

H 
H - 
r 



In Plant Vancouver 	Toronto 	Montreal 
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TABLE - 1.5 

Distribution of Private Paging System Types  

in Vancouver,'  Toronto & Montreal 

(Shared Freqs)  

LVHF 	15 	45 	31 
VHF 	- 	 3 

UHF 	- 	- 	- 

Total 	15 	45 	34 	Total: 94 

In Plant  
(Discrete Freqs)  

LVHF 	5 	7 	5 
VHF 	3 	1 	4 
UHF 	2 	3 	3 

Total 	10 	11 	12 	Total: 33 

Citywide  

I 	LVHF 	- 
VHF 	1 	- 	1 
UHF 	2 	2 	2 

I Total 	3 	2 	3 	Total: 8 

Total Systems 	28 	58 	49 	Total:135 

I % In Plant using 54% 	78% 	70% 
Shared Freqs  

I 	
% In Plant using 36% • 
Discrete Freqs 	

19% 	24% 

I 	
% Citywide using 10% 
Discrete Freqs 	

3% 	6% 



TABLE - 1.6 

Average Traffic and Pager Loading per RF Channel  

Private Systems in all Regions  

Region  No of 	Average 	No of 
Pagers 	Daily Calls 	Observations  

Atlantic 	342 	1046 14 • 

Quebec 	938 	2419 	33 
Ontario 	1928 	6641 	37 
Central 	389 	1614 	16 
Pacific 	291 	1685 	9 

3888 	13,405 	109 

Average Loading  

Average Pagers/Systems: 	35.67 

Average Daily Calls/System: 	123. 

Average Daily Calls/Pager: 	3.45 

Total Systems Reporting: 	109. 
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1.5 - Operator Satisfaction with Existing Systems  

Data gathered concerning the degree of satis-

faction with existing systems, and the reasons for 

dissatisfaction are , covered by questions 2D and 2E 

of the Private questionnaire. The results are 

summarised in Table 1.7. 

89% of the reporting system operators either 

fully satisfied, or feel that their present instal-

lation is adequately meeting their needs. The 

remaining 11% are dissatisfied. The two major 

reasons given by those who are dissatisfied, or 

feel there is room for system improvement are: 

1) Poor serviceability, and 

2) inadequate coverage. 

1/3 of a total of 117 respondents cited ser- 

viceability as a problem, and with one or two ex-

ceptions all serviceability problems related to the 

pager units themselves. Inadequate coverage was the 

second largest complaint with 26.4% of the 117 res-

pondents indicating this as a difficulty. Less than 

3% noted inconvenient access as a problem, and less 

than 2% cited limited operational periods as a dif- 

ficulty. The remaining 15.4% indicated a variety 

of miscellaneous reasons, some of which do not take 

into account the basic limitations of paging ope-

rational techniques. 



No of 
Responses  

% of Total 
Observations  

50 
54 
13 

1 - Fully satisfied 
2 - System adequate 
3 - System inadequate 

42.7% 
46.2% 
11.1% 
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TABLE - 1.7 

Satisfaction with & Shortcomings of Existing Systems  

The following information was drawn from questions 2-D and 2-E 

of . the private questionnaire: 

2D - Degree of Satisfaction with Existing System 

Total Observations: 	117 (21% of total system nopulation) 

2E - Identification of System Shortcomings 

No of 	% of Total 
Responses 	Observations  

1 - Poor serviceability 	39* 	33•3% 
2 - Inadequate coverage 	31* 	26.4% 
3 - Inconvenient access 	3 	2.6% 
4 - Limited operational periods2 	1.7% 
5 - Other reasons 	18 	15.4% 

Total Observations: 	117 (21% of total system population) 

* Note: Starred (*) figures include items under "other" 
which should have been incorporated in 1 &2 above. 



It is outside the scope of this study to 

conduct a detailed analysis which relates servi-

ceability problems to operational environments etc. 

Nevertheless, it should be pointed out that many 

of the complaints originate from installations 

which are in isolated communities. In other 

instances, serviceability comments originate from 

operations where environmental conditions per se 

are rugged, (e.g. machine shops etc.) and where 

personnel making use of the units are not as 

appreciative of their relative delicacy as they 

might be. 

Paging range is limited by the licensed ERP 

and the geographical location in which installation 

is sited. Providing DOC has justification for 

limiting the ERP, there is little that can be done 

about this situation, particularly in densely po-

pulted areas such as Montreal and Toronto. In 

some instances, it is possible that  • respondents 

are not fully conversant with the limitations im-

posed by the license or system coverage capabilities/ 

in others, technical difficulties may exit whi .ch  
require the manufacturer's attention. 



1 - Less costly 
2 - Limited coverage needs 
3 - No public service 
4 - Special coverage needs 
5 - Paging added to existing MRS 
6 - Other 

58.5% 
38.2% 
19.5% 
17.9% 
5.7% 

25.0% 
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1.6 - Ability of Public Systems to Meet Private Sector Needs  

1.6.1 Reasons for establishing Private Systems. 

Question 3 on private questionnaires requested 

that system operators indicate the reason for ins-

talling a private system in preference to using the 

services offered by public operators. The table 

which follows indicates the various reasons given 

in order of relative importance, since some indi-

cated multiple reasons the percentages given relate 

to the proportion who check marked each particular 

item. •The information is based on data provided 

by 123 systems (22% of the total system population). 

Reasons 	 % of Total Replies  

Of a total of 120 respondents (21% of total 

system population), 30% indicated that theyalso 

subscribe to public paging systems. 

Hospitals are major users of private systems, 

and many exist .  iu isolated areas where public 

services are not available. In most instances these 



institutions prefer their own systems not simply 

because of cost, but because the nature of their 

emergencies demand immediate access to paging 

facilities. 
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1.6.2 - Capability of Public Systems to Accommodate Private Systems  

Needs  

Based on the pager populations in 121 systems 

across the country, there is a 95% probability that 

the average pager count per system lies between 

27 and 46 units. Using the available data on exis-

ting private systems in Vancouver, Toronto and 

Montreal, the maximum pager count in each of these 

cities would be: 

City 	No of Systems 	Max Pager Count 

Vancouver 	28 	1300 

Toronto 	58 	2700 

Montreal 	49 	2300 

Existing public systems in the areas concerned 

would have no trouble servicing the pager quantities 

involved if all units were of the "Tone" variety. 

However, providing this service on a "Tone Plus Voice" 

basis would significantly limit the channel space 

available on existing assignments in the areas concer-

ned. 

Apart from capacity considerations, it is neces- 

sary to evaluate the extent to which public services 

are capable of efficiently replacing existing pri-

vate installations. In many instances the changeover 

would result in a substantial improvement for the 

private system user. However it may not always be 

practicable for the public operator to adequately 

duplicate the capabilities of private installations. 



The possible impact of changeover to various 

types of private system users requires detailed 

study and evaluation. 



1.7 - 	Private Paging System Growth  

Growth in the number of private paging sys-

tems in Canada has been estimated on the basis 

of license application dates shown on license 

printouts. 

During the six year period between 1962 

and 1968, the average annual rate of increase 

in the number of systems was about 36%. Al- 

most all this increase was accounted for by ins-

tallations in the Ontario and Quebec regions. 

During the succeeding six year period 

between 1968 and 1974, the average annual increa-

se dropped to about 21%. While Ontario and 

Quebec continued to account for a majority of 

the . new systems, from 1968 onwards private 

paging activity in the remaining three regions 

increased sharply. On the basis of trends 

suggested by this analysis, present private 

system growth is estimated to be about 15% 

annually. 

Growth within existing private paging sys-

tems is estimated on the basis of projections 

provided by 103 private operators. 



The increase in the number of pagers expec-

ted during the next five years by a total of 103 

reporting systems (19% of the total system po-

pulation) is 33%. This represents an annual pager 

increase in the reporting systems of just under 

6% per year. A breakdown of the relative data 

is given on a regional basis in the table below: 

Region 	Systems 	1976 	1981 	5 year 
Reporting 	Pagers 	Pagers 	Increase (%)  

Atlantic 	11 	272 	371 	36% 

Quebec 	30 	898 	884 	-1.5% 

Ontario 	35 	1829 	2601 	42% 

Central 	17 	547 	813 	48% 

Pacific 	10 	327 	470 	44% 

Totals 	103 	3873 	5139 	33% avg. 



1 
1 
1 
1 

1 
• 
1 

1 
1 
1 
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1 
1.8 - 	Relative Costs 

Typical costs for confined area In Plant 

systems are given in Table :1.8. In computing 

annual costs, 40% of the original system value 

was assumed to be representative of the total 

yearly maintenance, interest and amortisation 

expense. 

The monthly cost per pager unit varies 

from a maximum of $34. a unit for a small manual 

operation with two or three pagers. To a 

minimum of $10.33 per unit for an automatic sys-

tem serving 800 pagers. 

Based on the assumption that the typical 

private system is manual, and that each serves 

35  one and voice units, the average per pager 

cost to the private system owner can be as 

low as $12,60 a month. The monthly rates for 

tone plus voice pagers rented from public opr-

rations vary according to local competition. 

Charges may run anywhere from $25 to $35 monthly, 

many have limited free call priveleges. 

On the basis of the forègoing figures, 

the private operator with a typical pager com-

plement would have to pay at least double for 

service from a public operator. 

1 
1 
1 



TABLE 1.8 

Private Paging System Costs - Typical  
(based on confined area in-plant installations) 

A - System Cost  

Max Pager 	 Manual 	Dial 	Dial 
Capacity 	Encoder 	Transmiter 	Installation 	System Cost 	Access 	System Cost  

	

10 	-7. 	$1500 	-... 	$300 	$1800 	- 	- 

	

90 	$1400 	$1000 	$300 	$2700 	$4300 	$7000 

	

800 	$1900 	$1000 	$300 	$3200 	$4800 	$8000 

B - Total Monthly Cost Per Pager  

System 	System 	System Loading 
Capacity 	Access  

25% 	50% 	75% 	100% 

	

10 	Manual 	34.00 	$22.00 	18.00 	$16.00 

	

90 	Manual 	14.01 	$12.00 	11.36 	$11.00 

	

90 	Dial 	20.60 	$15.20 	13.50 	12.60 

	

800 	Manual 	10.53 	10.26 	10.17 	10.13 

	

800 	Dial 	11.33 	10.66 	10.44 	10.33 

Note: 	Costs based on "Tone + - Voice" Pager units @ - $300 
Annual Costs = 10% maintenance+ 10% intrest +20% of amortisation 

= 40% total installation value 

H 
H 
I 
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1 

1 

1 

1 
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Part II Section 2 - Public Systems  

2.1 	General  

Questionnaires were sent to a total of 12 re-

gulated carriers across the country. These included 

the major public carriers in each province other than 

those included in the Central Region, and the follo-

wing: 

*C.N. Communications 

*C.P. Communications 

Northern Telephone 

*Telebec 

Quebec Telephone 

*Tele Ontario - 

*Thunder Bay Telephones 

Some form of response was ultimately received 

from each carrier, however the process took longer 

than anticipated because of the follow-up action 

necessary. Those preceded by asterisks in the fore-

going listing reported that they provide no public pa-

ging services; however CN Communications indicated that 

they have installed a few private systems and completed 

those areas of the questionnaire on which they could 

provide useful information. 

A total of seven questionnaires were returned 

by public carriers, most of which were cmly partially 

completed. Only Maritime Telephone & Telegraph, 

Newfoundland Telephone and Quebec Telephone provided 

1 
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all the requested information. Bell Canada provided 

a limited amount of data, including the approximate 

number of pager units in service in eastern and wes-

tern regions, but did not complete or retorn any 

portion of the questionnaire. BC. Telephone eventually 

submitted a brief letter which did little more than 

indicate that most of the requested information is 

already on file with the department. 

On the basis of data gathered during this sur-

vey, the number of unregulated paging companies and 

systems operating in each region is as follows. 

Region  Unreg. Cos. 	Unreg. Systems  

Pacific 	23 	29 

Ontario 	47 	67 

Quebec 	24 	34 

Atlantic 	5 	 7 

Subtotal 	99 	131 

Central 	21 	34 

Total 	120* 	171 

*Note: 	Since this total includes fourteen 

duplications in the various regions, 

the correct count is 106. 
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Questionnaires were returned by 47 unregulated 

operators, or approximately 45% of the total of 106 

independent paging operations believed to make um 

the total. By and large, the questionnaire material 

was conscientiously completed by most respondents. 

A special tribute is due the operators of larger 

unregulated systems in the Quebec and Ontario regions 

for the manner in which they responded to questionnaires, 

and for their readiness to provide additional informa-

tion when requested. 
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The number of pagers served by regulated carriers 

is based partly on statistical data from questionnaires 

and interviews, and partly on projections of pager 

totals previously reported by two carriers. No 

breakout is possible for the central region, since 

only the total units served by all public operators 

is known. 

BC Telephone and New Brunswick Telephone pro-

vided no report on the total pagers in service. 

Estimates for these two carriers were therefore 

based on late 1974 reports, the original figures 

being incremented at an annual rate of 20% in order 

to approximate the erobable area of their respective 

pager counts as of mid 1975. The results are as 

follows: 

Carrier 	 Total Pagers  

*BC Telephone . 	 4,000 

Bell (Western Region) 	11,000 

Bell (Eastern Region) 	9,000 

Quebec Telephone 	 90 

Maritime Tel & Tel 	323 

- - *New Brunswick Tel 	650 

Newfoundland Tel 	 101 

25,164 

*Note: estimates. 

Northern telephone provided no indication of 

pagers in use, however the service is understood to be 

new hence their effect on the total count would not 

be significant. 
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Much of the pager information from larger un-

regulated operators was reported on an installation 

by installation basis, hence it was more convenient 

to deal with estimates in terms of systems rather 

than in terms of operating companies in each area. 

The method is not strictly valid since it assumed 

that only those reporting multiple systems have more 

than one installation in any given district. 

Useful data was reported on a total of 59 

systems, 8 of which served pager complements in 

excess of 800 units. Except for Artel Leasing in 

the Pacific Region for which a projection is given 

based on their 1974 .-Pager count, all other systems 

likely to have in excess of 800 pagers were amongst 

those reporting precise counts. 

The pager total for unregulated operators was 

estiMated on the basis of a direct count and the 

Artel projection for systems having more than 800 

pagers. For systems wilth less than 800 pagers, 

the 95% confidence limits were established for the 

average number of pagers per system using data pro-

vided by the 51 operations reporting fewer than 800 

. units in service. 
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1 

Using 99 and 203 as the 95% confidence limits 

for the average pagers per system with fewer than 

800 pagers, the estimated pager count for unregulated 

operators in all regions except Central is as 

follows: 

I Systems Exceeding 800 Pagers  

111 	8 reporting systems (by count) 	15,990 

1 non-reporting system (by projection) 	1,880 	, 

I Subtotal 	17,870 

I Systems with Less than 800 Pagers  

128 systems (average count between 99 	12,670 - 25,985 

I 	

and 203 pagers) 

Total 	30,540 - 43,855 
, 

1 
The total pager units served by unregulated 

operators in all regions except Central is therefore 

estimated to be between 31,000 and 44,000 units. 

The maximum and minimum values for the average 

pagers per system were established by normal sta-

tistical methods used for defining the 95% confidence 

limits. However, because of the pager projection in 

, the case of one operator, and the fact that the  •com- 
. 

putations assume that no operators who have not re- 

ported have more than one system in any given district, 

it would be incorrect from a statistical viewpoint to 

1 

	

	label the information as having a 95% confidence 

level. 

1 

1 



11-50 

Nevertheless, from a strictly practicai point 

of view, any error introduced by the assumptions 

made should have a small effect on the indicated 

Combining the foregoing results with pager 

totals for the public carriers, and the Central 

Region, we arrive at the following pager total served 

by all public operators in Canada: 

Unregulated System Pagers: 
(Atl-Que-Ont. & Pac. Regions) 

Public Carrier Pagers: 
(all except Central Region) 

Public Paging Operators - Central Rgn. 
(Regulated & Unregulated) 

30,540 - 43,855 

25,164 

4,495 

Total: 	60,199 - 73,514 

Hence the total pager complement served by 

public operators in Canada is estimated to be between 

61,000 and 73,500 units. Any additional error in-

troduced by  BC Tel and NB Tel projection assumptions 

should be less than 1.5%:' 

On the basis of the foregoing information it 

is apparent that between 38 and 45% of the present 

' pager population is served by public carriers in 

• all areas other than the Central region. 
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2.2 - 	Resume of Questionnaire Results  

Regulated and Unregulated Operators  

2.2.1 - General 

This section reviews the results of the ques-

tionnaire analyses, and comments briefly on each 

area. 

Data from 47 unregulated operators and 7 re-

gulated operators is summarised in Tables 2.1 and 

2.2. The number of respondents failing to answer 

any area of given question is indicated under the 

"NR" (no reply) column. 

Regulated operator data is limited to that 

provided by the few who returned useable information; 

only two or three of the questionnaires were fully 

completed. BC Tel and Bell Canada returned no ques-

rionnaires per se, and Central Region carriers were 

nor surveyed hence these operators are not represented 

in the following maretial; Those who are included 

are as follows: 

Newfoundland Tel 

New Brunswick Tel 

Maritime Tel & Tel 

Quebec Tel 

Northern Tel 

Thunder Bay Tel 

C.N.T. 
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Although the last two companies noted above 

are not.in  public paging, they did respond to certain 

questions relevant to the survey, hence were included. 

In the analytical Tables which follow, only 

the number of respondents to each question is noted 

together with the percentage of those who replied 

to each question area. In order to retain the correct 

perspective relative to the overall picture it should 

be remembered that (on the basis of data used for 

this report) that: 

1 - There are 106 unregulated operators (or com- 

panies) functioning in Canada. 

2 - There are 10 public carriers operating paging 

systems. Of a total of 7 public carrier ques-

tionnaires analysed, two are from carriers who 

. do not presently provide pagilLig services. 

Owing to the thinness of the pulblic sector on 

the one hand, and the variety of services and companies 

on the other, the data base for a number of the indi-

vidual analyses was necessarily small. 

Table 2.1 and 2.2 summarise response to the 

public operator questionnaires; the following ana-

lyses are largely based on this information. 



1A-:-PAGER DEATURES(P)  20 	13 	9 - 	0 	32 
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TABLE  2 . 1 

UNREGULATED OPERATOR QUESTIONNAIRE REPLY SUMMARY-ALL REGIONS SUVEYED  (PAGE 1-of 3) 

PACIFIC 	ONTARIO 	QUEBEC 	ATLANTIC 	COMBINED  

'R. 	NR 	R 	NR 	R 	NR 	R. 	NR 	R 	NR 

1A-SYSTEM FEATURES(E) 	• 2 	4 	3 	1 	. 10 

TONE 	 7 	13 3 	 0 	 23 • 
TONE & VOICE 	10 	19 	8 	0 	37 	• 

%
' DIAL ACCESS 	3 	6 	3 	0 	12 

OPTR ACCESS 	6 	16 	6 	' 0 	28 
MESSG DEPOSIT 	3 	13 	4 	. 0 	20 
24 HR SVC • 	9 	. 	19 	8 	0 	36 • 
OTHER 	 1 	 4 	 1 	 0 	• 	 6 

1A-PAGER FEATURES(E) 	4 	8 	 5 	 1 	 15 

GROUP CALL 	4 	6 	 3 	 0 	 13 

MULT. ADDRESS 	1 	1 	 3 	 0 	 5 

ALERT STORAGE 	2 	7 	3 	0 	15 

*HANDS OFF* OPER'N 	4 	14 	3 	0 	21 

OTHER 	 3 	 2 	 2 	 0 	 7 

1-A SYSTEM FEATURES(P) 	. . 	10 	11 	9 	0 	30 

TONE 	 0 	5 	 1 	 1 	7 

TONE & VOICE 	0 	 4 	 1 	 1 	6 

DIAL ACCESS 	2 	7 	1 	0 	10 

OPTR ACCESS 	1 	1 	0 	1 ' 	3 

MESSG DEPOSIT 	1 	0 	1 	1 	3 
24 HR SVC 	0 	1 	1 	1 	3 
OTHER 	 0 	0 	 0 	 0 	 0 

GROUP CALL 	 1 	 7 	 2 	 1 	 11 
MULT. ADDRESS 	1 	 6 	 0 	 0 	 7 
ALERT STORAGE 	0 	4 	0 	0 	4 

*HANDS OFF* OPERS 	0 	0 	0 	1 	1 
OTHER 	 0 	1 	0 	0 	 1 
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UNREGULATED OPERATOR QUESTIONNAIRE REPLY SUMMARY - ALL REGIONS SURVEYED (PAGE 2 of 3)  

PACIFIC 	ONTARIO 	QUEBEC 	ATLANTIC 	COMBINED  
NR 	R 	NR 	R 	NR 	R 	NR 	R 	NR 

1E-TRANSM I N METHOD  6 	7 	7 	0 	20 

RANDOM 	 4 	13 	3 	1 • 	21 
STORE THEN XMIT 	1 	2 	0 	0 3 
OTHER 	 1 	1 	1 	0 	3 

2E-USER OCCUPATIONS 	4 	7 	6 	0 	17 

CONSTRUCTION 	3 	8 	2 	1 	14 
MANUFACTURING 	2 	3 	0 	0 	5 
REAL ESTATE 	3 	11 	3 	1 	18 
TRANSPORTATION 	3 	3 	0 	0. 	6 
UTILITIES 	 2 	5 	3 	0 	10 
WHOLESALE/RETAIL 	0 	1 	2 	0 	3 
ACCOMMODATION 	0 	0 	0 	0 	0 
CATERING 	 0 	0 	0 	0 	0 

- MEDICAL 	 6 	11 	.0 	1 	18 
OTHER 	 3 	5 	3. 	0 	11 

3A/B-RURAL NEEDS  

SVC REQUIRED 	2 
SVC NOT REQUIRED 	

. . 
6 

NEED MET/TO BE MET 	1 
NEED NOT BEING MET 	• 	0 

3D/E- INTERCONNECTION  

SUBSCRIBER DEMAND 	7 
LOW SUBS DEMAND 	3 
IMPORTANT TO ()PER I N 	7 
NOT IMPORTANT TO OPERTN 	2 



5 16 4 0 7 

5 12 0 2 5 
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1 

10 
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15 
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25 

10 

1 
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YES 

NO 

4F-CHARGING METHODS  1 	2 	0 	5 
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TABLE 2.1 continued  

UNREGULATED OPERATOR QUESTIONNAIRE REPLY SUMMARY - ALL REGIONS SURVEYED (PAGE 3 of 3)  

PACIFIC 	'ONTARIO 	QUEBEC 	ATLANTIC 	COMBINED  

NR 	R 	NR 	.R 	NR 	R 	NR 	R 	NR 

4A/SHARING FREQS/EQUIPT  

METRO AREAS - YES 	6 

METRO AREAS - NOT 	1 

SMALL TOWNS - YES 	5 

SMALL TOWNS - NO 	2 

4A/SPECIAL AGREEMENTS  

	

5 	3 	0 	9 
3 	0 	2 	0 	5 

	

18 	6 	1 • 	33 

4D-STANDARDISATION  

NEED FOR MORE 	6 	11 	5 	0 	22 
2 	3 	4 	0 	9 

ADEQUATE NOW 	4 	9 	2 	1 	16 

4E-REGULATION 

• REGULATE ALL PAG i G 	3 	7 	7 	0 	17 
4 	7 	4 	0 	15 

DEREGULATE ALL PAG'G 	5 	9 	0 	1 	15 

FLAT RATE 	 10 	16 	9 	1 	36 

FLAT RATE - CALL 	1 	0 	0 	.0 	1 

FLAT R./LIMITED CALLS 	1 	7 	1 	0 	9 

OTHER 	 0 	1 . 	2 	0 	3 

4G-REASON FOR PRIVATES 	2 	1 	3 	0 	6 

LESS COSTLY 	5 	9 	5 	0 	. 19 

LIMITED COV'GE NEED 	1 	8 	1 	0 	10 • 
SPEC COV J GE NEED 	2 	8 	2 	0 	12 

ADDED TO 2-WAY 	5 	8 	0 	0 	13 

NO PUB SVC AT TIME 	2 	6 	4 	0 	12 

OTHER 	 2 	4 	1 	1 	8 

H 
H 

Ul 

ul 

ANALYSED REPLIES  12 	23 	11 	1 	47 
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TABLE 2.2 

REGULATED OPERATOR QUESTIONNAIRE REPLY SUMMARY 	11-56 

•(NFLD-TEL, NB-TEL, -  MT & T, QUEBEC-TEL, NORTHERN-TEL, THUNDER BAY-TEL & ONT)  

NR 

3 
3 

4 

2 

0 

5 

1 

1 

1 

1 

1 
1 

1A-SYSTEM FEATURES(E)  
TONE 
TONE & VOICE 
DIAL ACCESS 
OPTR ACCESS 
MESSG DEPOSIT - 
24 HR SVC 
OTHER 

1A-PAGER FEATURES(E)  
GROUP CALL 
MULT. ADDRESS 
ALERT STORAGE 
*HANDS OFF* OPENR 1 N 
OTHER 

IA-SYSTEM FEATURES(P)  
TONE 
TONE & VOICE 
DIAL ACCESS 
OPTR ACCESS 
MESSG DEPOSIT 
24 HR SVC • 
nTHER 

1A-PAGER FEATURES(P) 

GROUP CALL 
MULT. ADDRESS 
ALERT STORAGE 
*HANDS OFF* °PER I N 
OTHER 

2E-USER FUNCTIONS 

CONSTRUCTION 
MANUFACTURING 
REAL ESTATE 
TRANSPORTATION 
UTILITIES 
WHOLESALE/RETAIL 
ACCOMMODATION 
CATERING 
MEDICAL 
OTHER 

R NR 
2 	4A/B/C - SWAP  

DO/WILL PROVIDE SWAP 
SWAP IS NOT PLANNED 
NETWK AVAIL FOR SWAP 
NETWK NOT AVAILABLE 
PGR RENTAL BY OTHERS 
NO PGR RENTAL BY bTHERS 
SWAP CONNECT FOR UNREG OPS 

5 	NO UNREG OP SWAP CONNECT 
1 

1 

1 

5 
4D-STANDARDISATION . 

NEED FOR MORE 
ADEQUATE NOW 

4E*-REGULATION 

REGULATE ALL PAG 1 G 
DEREGULATE ALL PAG 1 G 

4F-CHARGING METHODS 

FLAT RATE 
FLAT RATE CALL 
FLAT R./LIMITED CALLS 
OTHER 

2 

4G-REASON FOR PRIVATES 

LESS COSTLY 
LIMITED COV 1 GE NEED 
SPEC COV 1 GE NEED 
ADDED TO 2-WAY 
NO PUB SVC AT TIME 
OTHER 

3 

1 

4D-NETWORK INTERCONNECT 

UNREG INTERCONNECT 
NO UNREG ALLOWED 

6 

3 

1.  

0 
2 

0 
2 

1 

0 

1 

2 

2 

2 

4 

4 

2 

3 

REPLIES ANALYSED: 7 
3A/B-RURAL NEEDS  
SVC REQUIRED 
SVC NOT REQUIRED 
'ED MET/TO BE MET 

..J1ED NOT BEING MET 1 

2 

3 

0 
6 

2 
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Table - 2.3 

Existing Terminal & Pager Features  

Question Area 	Unreg. Datas Reg. Datas 	Combined 
OBS 	%OBS 	OBS 	%OBS 	OBS 	%OBS 

Existing Terminal Features 	37 	5 	42 

Tone 	 62% 	60% 	62% 

Tone plus Voice 	 100 	60 	95 

Dial Access 	 32 	80 	38 

Operator Access ' 	 76 	40 	71 

Message Depository 	54 	0 	54 

24 Hr. Seirice 	 97 	100 	98 

Other 	 16 	20 	17 

Existing Pager Features 	29 	2 	31 

Group Call 	 45% 	50% 	45% 

Multiple Address 	 17 	50 	19 

Alert Storage 	 52 	0 	48 

"Hands off" Operation 	72 	50 	71 

Other 	 24 	0 	23 

H 
H 

01 



Table - 2.4  

Planned Terminal and Pager Features 

Question Area  

	

Unreg. Optrs. 	Rec. Optrs. 	Combined 
OBS 	'% OBS 	'OBS 	% OBS. 	OBS .%0BS 

Planned Terminal Features 	17 	2 	19 

Tone 	 41% 	50% 	42% 

Tone and Voice 	 35 	0 	32 

Dial Access 	 59 	50 	. 	58 

Optr Access 	 18 	0 	16 

Message Depository 	 18 	0 	16 

24 Hr. Service 	 18 	0' 	16 
, 
Other 	 0 	0 	0 

Planned Pager Features 	15 	2 	17 

Group Call 	 73% 	50% 	71% 

Multiple Address 	 47 	0 	41 

Alert Storage 	 27 	0 	24 

"Hands off" Operation 	 7 	50 	12 

Other 	 7 	50 	12 	H 
H 

01 

CO 
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2.2.2 - Terminal and Pager Features (Existing & Planned)  

42 public operators responded to this question, 

5 of whom were regulated carriers. Details of the 

response distribution for the various question areas 

are shown in Table 2.3. 

All unregulated operators reported "Tone plus 

Voice" service while 62% also reported "Tone only". 

Dial access was indicated by one third of those 

reporting, while virtually all provide 24 hour ser- 

vice. 29 respondents replied to the associated 

question an pager units; 72% indicating use of the 

"I-lands off" feature, while about 50% provided the 

"Alert storage" and "Group Call" features. 

Regulated data relating to this question was 

not sufficiently complete to be of significant value. 

All - major publc •carriers operate "Tone Only" dial 

accessed systems; smaller carriers, such as Northern 

Telephone, Quebec Tel, Newfoundland Tel etc. report 

"Tone & Voice" systems but also have (or plan to 

have), dial accessed "Tone Only" systems as well. 

Table 2.4 indicates the distribution of planned 

system and pager features. This reflects facilities 

to be incorporated in some existing systems as well 

as those to be incorporated in some embryonic instal- 

lations. Of a total of 19 respondents to the terminal 

portion of the question 42% plan the use of "Tone", 



11-60 

35% the use of "Tone plus Voice" and 58% anticipate 

providing "Dial Access". 

On the basis of the foregoing information it 

would appear that regulated operations are predomi-

nantly dial accessed "Tone Only" systems, while 

unregulated installations are of the "Tone plus 

Voice" variety. 60% of the reporting unregulated 

systems also provide "Tone Only" service, and one 

third of the reporting systems offer some form of 

dial accessed paging service. 



OBS 	%OBS OBS 	%OBS 	OBS 	%OBS 

1 	 II-6l 

1 

1 

2.2.3 - Regulation/Deregulation of all Paging Operators  

All paging operators were asked to indicate 

their choice between two possible policy alternatives 

to that which presently obtains limiting regulation 

to systems operated by public carriers. 

37 respondents replied to the question, 5 of 

whom were public carriers. Results were as follows: 

Unreg. Optrs. 	Reg Optrs. Combined 

I Regulation of 
all Paging 

I De-Regulation of 
Public Carrier 
Paging Systems  

32 	5 	37 

53% 	60% 	54% 

40 	46 47 

On the basis of the foregoing figures, opi-

nions are about equally divided. Of the two larger 

regulated carriers reporting, one by passed the ques-

tion while the second favoured àe- regulation of 

public carriers. 
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2.2.4 - Reasons for Establishing Private Systems  

All public operators were asked to indicate 

their opinion of the reasons why private paging 

operators prefered to establish their own systems, 

rather than subscribe to public paging services. 

47 respondents replied to the question. The 

count for the various reasons given by regulated 

and unregulated operators are listed below in order 

of their relative frequency. Note that some res-

pondents indicated more than one reason. 

% of Respondents 
Reasons 	Indicating Reason  

Private System Less Costly 	45% 

No Public Service when Installed 	32 

Added to two-way M.R.S. 	 30 

Special Coverage Needs 	 26 

Limited Coverage Needs 	 21 

Other 	 21 

Other Reasons Given Include: 

* Desire for secrecy 

* Desire to handle their own despatching 

* Need to pre-screen some paging calls. 

Cost was the reason most frequently quoted for 

the preference for a private installation. 
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1 
1 
1 
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Unreg Optrs 	Reg Optrs 	Combined 
OBS 	%OBS 	OBS 	%OBS 	OBS 	%OBS 

Question Area  

Is Rural Service 
required 

Yes 
No 

5 	42 

46% 	40% 	45% 
54 	60 	55 

37 1 
1 

15 1 
81 87 

1 13 19 

Are Rural Needs 
being met? 

Yes 
No 

1 	16 

100 

1 
1 

1 
2.2.5 - Rural Paging Requirements  

All public operators were asked whether there 

was a significant demand for paging service in rural 

demand for paging service in rural areas, and whether 

any such service requirements were being met. 42 

respondents replied to the first question, while 16 

replied to the second question; results were as follows: 

Approximately half the public operators repor-

ting indicate the need for paging services in rural 

areas, while all except three operators (19%) indi-

cate these rural requirements are actually being 

satisfied. 

1 
1 
1 
1 
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2.2.6 - 	Sharing of Paging Frequencies, Equipment, Etc. by  

Unregulated Operators  

In the interest of frequency conservation and 

general economic considerations all unregulated ope-

rators were asked whether they would consider sharing 

frequencies, equipments etc. The question was in 

two parts, the first related to metropolitan envi-

ronnements while the second related to less densely 

populated areas. 

71% of 31 respondents indicated (29% of total 

population) a willingness to consider sharing paging 

frequencies and/or equipment in metropolitan areas, 

while the remaining 29% rejected the concept. 

71% of 35 respondents indicated (33% of total 

population) a willingness to consider facility sharing 

in small towns, while the remainder rejected the 

idea. 
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2.2.7 Charging Methods  

All public operators were asked to indicate 

their method of charging for paging services. 47 

respondents answered the question, 5 of whom were 

public carriers. Results were as follows: 

Unreg Optrs 	Reg Optrs 	Combined 
OBS 	%REL. FREQ OBS 	REL. FREQ OBS 	%REL. FREQ  

5 	47 42 

Monthly Rate 

Monthly Rate+ 
Call Charge 

Monthly Rate + 
Sonie Free Calls 

The flat monthly rate is the most universal 

method of charging for paging services, such rates 

being based on the particular type of service pro-

vided. Some operators indicated more than one 

method. 
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2.2.8 - Special Agreements between Unregulated Paging Operators  

All unregulated operators were asked whether 

they had co-operative arrangements with other paging 

system operators which enabled them to broaden the 

services offered their subscribers. 

21% of a total of 42 respondents indicated the 

existence of some form of agreement between them-

selves and other operators. In several instances 

this involves the sharing of common frequency assi-

gnments between independent operators in neighbouring 

or nearby communities. By co-ordinating the allo- 

cation of pager codes, it is possible to provide 

extended coverage into other system areas. 



42 20 	40 Not in Favour 
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2.2.9 - Standardisation of Operational Techniques, Equipment, Etc. 

All public operators were asked whether they 

felt that a greater degree of standardisation is 

desireable in existing methodJ of system operation, 

equipment etc. 43 respondents replied to the ques-

tion, 5 of whom were public carriers. Results 

were as follows: 

Unreg.  Ors 	Reg. Optrs 	Combined 
OBS 	%OBS 	OBS 	%OBS 	OBS 	%OBS 

Favour more 
Standardisation 

38 	5 	43 

58% 	80% 	60% 

On the basis of the foregoing results, margi-

nally more favour a greater degree of standardisation. 

Questionnaire response represented 37% of all public 

operators. 
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2.2.10 - Method of Transmitting Pages  

Questionnaires directed to smaller unregu-

lated operators were asked what method they employed 

in transmitting their pages. The object of the 

question was to determine whether or not their air 

time is automatically disciplined by their terminal 

equipment. 

27 respondents replied to the question, the 

results being as follows: 

Small Unregulated Optrs.  
OBS 	%OBS Transmission Method  

27 

AT Random (Manual) 	 78% 

Store then Transmit 	 11% 

Other 	 11% 

Approximately 80% of the smaller unregulated 

operators reporting employ manual type terminal 

equipment. 
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2.2.11 _ Interconnection with the Public Network  

All unregulated operators were asked whether 

there was significant subscriber demand for inter-

connection with the public telephone network, and 

whether they considered such interconnection im-

portant to their paging operations. The results 

were as indicated below: 

Question Area 	Unregulated Operators  
OBS 	%OBS 

1 - Is subscriber demand for 
public network intercon- 	43 
nection significant? 

Yes 	 65% 

No 	 35% 

2 - Is interconnection with 
the network important to 	37 
your paging operation? 

Two thirds of the reporting unregulated ope-

rators indicated that subscriber demand is signifi-

cant and that interconnection with the network is 

important to their operation. 
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2.2.12 - System Wide Area Paging (Questions: Reg. 4A/B/C) 

The following questions related to SWAP ope-

rations were directed to regulated carriers, with the 

results indicated: 

Question Area 	Regulated Optrs  
OBS 	%OBS 

1 - Do you/Do you intend to 
provide SWAP? 

Yes 	 67% 

No 	 33% 

2 - If You do not intend to 
provide SWAP, would you 
permit private entrepreneurs 
to do so through your 
network? 

Yes 

No 

3 - Will you allow private 
entrepreneurs to rent pagers 
for use on your system? 

Yes 	 67% 

No 	 33% 

4-- Will you permit intercon-
nection with other SWAP' 
systems operated by private 
entrepreneurs using networks 
other than your own? 

Yes 	 25% 

No 	 75% 

The foregoing information is from a limited sam-

ple of regulated carriers, 1-Ince is coni(lered renre-

sentative only of those from whom data was obtained. 

6 

4 

1 
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2.2.13 - Interconnection of Unregulated Operators with the  
Public Network (Question: Reg 4-D) 

All regulated carriers were asked whether or 

not they presently permitted unregulated paging sys-

tems to interconnect with their network. 

Of the total of 5 respondents none indicated 

that they permit the interconnection of unregulated 

paging systems; this information is however, based 

on a limited sample of regulated carriers. A 

pseudo form of interconnection with the network is 

permitted 1)y Bell Canada. 
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2.3 	Existing Paging Arrangements  

Typical system or operational arrangements 

in the Canadian paging market can be reduced to a 

few basic types. Most systems can be placed within 

one of the followjng categories: 

2.3.1 - 	Manual Installations - Small Cities, Towns, Etc. 

Approximately 80% of all competitive systems 

are manual, generally providing coverage in smaller 

cities or towns of up to 100,000 population and fre-

quently more. Such installations are typically asso- 

ciated with telephone answering organisations to which 

paging is but a secondary service offered to sub-

scribers. Voice paging is usually the norm, though 

"Tone Only" paging is generally available. 

Simple push button type encoders are located 

at one or more operating positions together with the 

microphones necessary for voice messages. The ins-

tallations are economic, and adapt well to the needs 

of answering, or other services not wholly depen-

dent on paging revenue. During the course of this 

survey, one such answering service was encountered 

with a total of one paging subscriber. 



ANT 1 

PAGING 

XMTR-1 

PAGING 

XMTR-2 

PAGING 

XMTR-3 

PAGING 

XIVITR-4 

\ ANT 2 
. PAGING 

TERMINAL 

BULK USER 

SUBSETS 

TYPICAL OPERATION 
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FIGURE 2 . 1 TYPICAL ' DIAL INTERCONNECT PAGING SYSTEM  

XMTR 

STEERING 

e TYPICAL CALL HANDLING: directly dial- 
led calls of the voice message type 
are recorded on a voice storage unit 
prior to transmission. Pages handled 
by the operator are inputted through 
the remote control facility. Pages 
are queued and processed in the order ' 
in which received. 

* Transmitter steering facility permits 
division of paging calls between coverage 
areas by transmitter selection on basis 
of pager codes. 

* Remote facility permits manual 
by operator and/or others. 

control H 
1 
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2.3.2 - Automated Terminal Systems - Citywide ServiCe  

Typically these installations will be found 

in larger centers where competition is more severe, 

frequencies are more difficult to obtain, and the 

potential market is adequate to maintain more so-

phisticated services. 	Citywide service will be 

provided, frequently requiring the siting of mul-

tiple transmitters to provide the desired coverage 

and minimise the possibility of intermod interfe-

rence. 

The automated terminal permits the operator 

to efficiently discipline his air time, transmit 

different types of pager codes, accomplish much of 

his accounting etc. Thus he is in a position to 

provide a more expeditious and generally broaden 

range of services to his subscribers, as well as 

make more effective use of his frequency assignments. 

In such installations, the subscriber may or 

may not have the ability to direct dial his pages, 

depending on the policy of the local public carrier. 

The diagram of a typical dial interconnect facili-

ty appears in Figure 2.1. 
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2.3.3 - Wide Area • Systems - Regional Service 

Wide area systems are nothing more than ex-

tensions of the more sophisticated type of citywide 

service described above. The basic difference is 

that multiple transmitter installations are esta-

blished throughout the general region permitting 

the operator to extend coverage to include many 

communities other than the one in which his terminal 

facility is located. The McLean-Hunter system is 

typical, covering the greater Toronto area as well 

as many communities in the peninsula region. 

Competitive systems of this type generally 

prefer to depend on radio links to interconnect 

their various transmitters with the terminal equip-

ment. The main reason for this is the fact that 

'equalisation problems are more readily controlled, 

the cost is less and they maintain full control over 

their system facility. The same comments apply 

to some citywide systems. Where multiple transmitter 

installations are involved. 

The obvious advantage of such installations is 

the fact that the competitive operator can provide 

a broad range of paging services over an extended 

area. 
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SYSTEM OPERATION: 	(PAGING APPLICATION) 

- Subscribers are provided with telephone units equipped for touch 
dialling and "busy" indication; connection with the paging terminal 
is by means of leased lines, or short haul radio links. 

- Subscriber lifts handset when system is not occuppied, presses the 
requisite numbers on touch tone pad to unlôck the'terminal and 
transmit the requisite pager code, then gives voice message. 

Terminal arrangement is primarily set up for MRS operation, paging 
applications comprise a secondary type of service. 

- Main advantage is that no operators are required, however calls may • 
only be originated from specific control points. 
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2.3.4 - 	Shared RCCMRS Terminal Services - Local Area  

Some installations comprise a master repeater 

type terminal to which all subscribers have direct 

access either over bulk user lines, or short haul 

radio links. Such installations are basically de-

signed for two-way mobile radio applications, but 

are readily adapted to paging requirements if one 

or more subscribers desire such service. Whether 

the link to the repeater facility comprises wire 

lines or a short haul radio system, the subscriber 

is provided with a means of transmitting the designed 

pager code, and transmitting a follow-up voice message. 

A major disadvantage of such a system is the 

fact that pages must always'be originated from the 

subscriber's control location; however, no operators 

are necessary for such an installation. 

A diagram of a typical terminal system is 

shown in Figure 2.2. 
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2.3.5 - 	System Wide Area Paging - SWAP  

"SWAP", or "System Wide Area Paging", instal- 

lations are the preserve of public carrier operators. 

As the name implies, such facilities are intended 

to provide paging service throughout the region in 

which the public carrier is licensed to operate. 

Generally the "TONE ONLY" approach is favoured for 

such installations because the technique is well 

adapted to automatic operation, and permits more 

efficient use to be made of network facilities. 

The availability of the switched network 

makes it relatively inexpensive for the carrier to in-

tegrate widely dispensed paging areas into systems 

which may be controlled from one or more centrally 

located paging terminal installations. Subscribers 

outside the exchange area where thé terminal is lo-

cated, may access the system over the normal long 

distance facilities. A typical system arrangement 

1 	is shown in Figure 2.3. 

In addition to being capable of making econo-

mic use of the frequency spectrum, such systems are 

in a position fo  provide the broadest possible cove-

rage at the lowest cost to the subscriber. However, 

such systems have a limited degree of flexibility 

when considered in terms of the broad range of ser-

vices offered by competitive operators in more 

1 	restricted coverage areas. 

1 
1 
1 
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2.4 - Range and Scope of Paging to Come  

2.4.1 - 	Pacring Potential  

Paging is presently in its infancy; the poten-

tial has hardly been touched. The public as yet 

are not fully aware of the existence of these servi-

ces, and even less aware of what these facilities can 

do for them in their personal lives. Though exten-

sive use is made of paging in present business ope-

rations ( particularly in the medical field), there 

are still many enterprises which would find these 

services beneficial. 

Paging operators in metro areas are enthusi-

astic about the future; they anticipate pager densi-

ty to approach that of the telephone within the next 

ten . to  fifteen years. In private life the applica-

tions are as extensive, if not more so, than those 

in the business world. They can be used for every-

thing from calling the children home to summoning 

a husband to deal with a domestic complication. In 

the U.S., subscribers have been known to attach pa-

ging devices to their pets. 

It was evident during the course of this sur-

vey that much has to be done by way of educating 

the public to the benefits of paging services. 

1 

1 
1 
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2.4.2 - Developments  

Spectacular advances in pagers, paging tech-

niques and pager applications can be expected. The 

advent of digital displays on pocket pagers will 

herald a new era in communication techniques; early 

models should appear in the 1978 shows. The use 

of simple codes on digital displays will replace 

most functions of the present voice type pager which 

imposes severe limitations on system capacities. 

Terminal equipments will remain essentially the 

same so far as existing larger type installations 

are concerned, however thesè will be modified or 

changed as necessary to accommodate digital message 

techniques. 

The use of voice type pagers will be eliminated 

in the larger centers first in order to make more 

efficient use of the available frequencies. Sub-

sequently, the application will extend to installa-

tions in outlying communities, partly because of 

the more efficient channel loading possible, and 

partly because the digital display will prove more 

reliable and convenient. Present voice units func-

tion on a real time basis, hence messages cannot 

be stored; digital display units will be capable of 

storing one (or possibly more) messages pending the 

subscriber's desire to retrieve them. 

Message encoding will probably be effected on 

hand calculator type units equipped with an alphnu-

meric keyboard. In paging applications, messages 

will probalby be sent from these units over bulk user 

or telephone lines to the paging terminal for trans-

mission. 
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Such techniques will not only guarantee that the 

contents of each message will remain confidential, 

but will also ensure that the messages themselves 

won't become garbled or distorted due to third 

party participation. 

In the interest of conserving air time, emphasis 

will be placed on the use of "Tone" type paging. Since 

message paging will remain a requirement, rates will 

be structured to discourage unnecessary use of the 

message facility. Although units may be capable 

of 30 word transmissions, air time will be approxi-

mately proportionally less for the transmission of 

brief message codes. Charges may therefore be tied 

directly to the airtime used. 

With the advent of the digitized message, many 

new applications for paging will become practical 

possibilities. Typically in the remote control 

field, since many codes will be available to accom-

plish remote functions at subscriber or other loca-

tions. 

Pager units will become disposable items which 

can be purchased over the neighbourhood outlets. 

Probably two basic types will be available; a less 

expensive version will be adequate for operation within 

a restricted area, while the second model will offer 

higher sensitivity characteristics and be capable of 

operation in conjunction with Citywide systems. The 

units will be smaller, lighter and will probably be 

available in the form of wrist watches, pencils, etc. 

1 
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2.4.3 - Costs 

A dramatic reduction in paging costs to #he 

general public will result when public operators are 

able to divest themselves of the huge investments 

necessary for pagers. With the development of dispo- . 

 sable unit and their increasing use, costs can be 

expected to drop as in the case of pocket calculators. 

Thus it is anticipated that "Tone" type pagers may 

become available at unit costs of anywhere from 

$40 to $80. Low pager costs combined with low monthly 

subscription rates to area paging will result in 

widespread application of the service to all walks 

of life. 

2.4.4 - Paging Operations  

The public carrier will continue to exist along- 

side of the competitive operator. However it is 

likely that the independent will be functioning under 

a greater degree of regulatory control than he does 

today. 

Independents will tend to become a less frag-

mented, and there will be a far greater degree of 

cooperation between various competitive operators 

both on a regional and inter-regional basis. The 

precise manner in which these affiliations (for the 

purpose of providing broader customer services) 

will develop, will depend to a large extent on 

what interim policy changes the department may choose 

to bring into effect. 
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However, the trend will probably be for inde-

pendents to seek out affiliations which will permit 

their subscribers to make use of other independent 

systems in other areas with common interests. Ty-

pically, an Ottawa operator will have interchange 

,agreements with other independents in Montréal and 

Quebec city, preferably those functioning on the 

same frequency. Thus Ottawa subscribers with busi-

ness interests in Montreal and Ouebec need not leave 

their pagers at home when visiting either of these 

centers. 
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2.5 - 	Rationale for Co-Existence of Monopoly & Competitive Services  

In the telephone network, public carriers have 

a readily available and inexpensive means of providing 

broad paging coverage at substantially lower rates 

than must be charged by their competitive counter-

parts. This factor, coupled with the carriers' 

capability to purchase paging equipment in volume 

quantities assures the lowest net cost to the sub- 

scriber. It is therefore natural that potential users 

with roving coverage needs, and/or a particular 

sensitivity to service costs, will be attracted to 

public carrier systems. 

However, the large infra structure of terminals, 

transmitters, control circuitry etc. makes it une- 

conomic for the public carrier to adapt his services 

tO the needs of specific customers or communities. 

The subscriber's requirements either fit the system 

capabilities, or he doesn't use them. Typically, 

present SWAP installations  ffer no message type 

paging per se, their nearest approach to this being 

the pager with a multi-address capability which can 

be used to identify up to eight pre-arranged message 

codes. 

The local entrepreneur is more concerned with 

the needs characteristic of the community or people 

he serves, and becatise of his greater flexibility, is 

in a better position to adapt his services accordingly. 

Inevitably he provides a message depository, and even 

in largely automated systems, still has operators 

available to cater to any particular subscriber 

requirements. 

1 
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In SWAP systems, all subscribers other than those 

in areas where pager switching terminals are actually 

located, are dependent on access to long distance 

lines in order to place a paging'call; frequently 

during busy traffic periods the needed circuits are 

not available. Since the competitive terminal is 

generally located in or near the subscriber's opera-

tional area, only local circuits are required to reach 

it, and can made a substantial difference to the 

speed and effectiveness with which the page can be 

handled. 

The independent operator alone provides the 

competition necessary to keep his competitors 

(including the public carriers) conscious of the public's 

needs. He alone can provide the degree of service 

flexibility required by the majority of paging subscri-

bers. 

Some operators believe that less than 10% 

of the paging public require paging coverage beyond 

the limits of the cities or communities in which 

they normally live and work. If such is the case 

then 90% of all potential subscribers will have reason 

to weigh the benefits accruing from competitive 

system services before subscribing to a public carrier's 

facilities. 

The fact that competitive paging systems probably 

serve 55 to 60% or more of the existing market in spite 

of the higher rates they must charge is a positive 

indication that the public has need of the services they 

have to offer. 



Unregulated Systems  

Advantages 	Disadvantages  

Voice"& Tone Operation Limited Coverage 

System & Operating flex-Limited degree of 
xibility permits broad terminal automation; 
range of services 	majority of systems 

manual 
Associated services: 
message handling, 
retention, etc. 

Most terminals can 
be reached quickly 
on local circuits. 

Limited number of 
systems permit direct 
dial access to 
pagers. 

Multiplicity of in-
dependent systems 
result in less 
efficient use of 
spectrum. 
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Table - 2.5 

Advantages/Disadvantages Typical of Public Paging Systems  

Regulated Systems  

Advantages 	Disadvantages  

System wide- coverage Lack flexibility, not able 
to cater to special needs 

Single frequency can 
serve system wide area 

Most systems are "Tone 
Only" 

Access is automatic 
and possible from any . 
public or private 	Associated services are 
phone 	non existant. 

High capacity capa-
bility makes effi-
cient use of paging 
channel frequency, 
serves a maximum 
number of subscri-
bers. 

Subscribers have 
broad choice of ope-
rational areas, change 
of area coverage rea-
dily accomplished. 

Dependent on long dis-
tance cricuit availa-
bility when accessed 
from most communities. 

H 
H 

1 
CO 
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2.6 - 	Service to Non-Urban Communities  

Questionnaire results indicated that respondents 

were equally divided in their opinion as to whether 

or not paging services are required in rural districts. 

Of those indicating a need for such coverage, only 

one or two indicated that the requirements were not 

being met. 

Paging coverage in remote country districts 

is not a viable proposition unless it is incidental - 

to coverage simultaneously provided to an urban 

area with sufficient subscribers to support the faci-

lity; this is particularly true when considered in 

terms of present - market penetration. The condition 

may ultimately change in some "rural" areas where 

population density is heavier and when paging as 

such becomes more of a household item. Meanwhile, 

non-urban services will probably remain dependent 

on the existence of nearby urban installations. 

There appears to be no significant demand 

from farmers for paging service; their requirements 

are more economically and efficiently met by citi-

zens' band radio. Other than for some professional 

and business people who maintain non-urban residences, 

typical pager users in the more remote districts 

include such people as veterinarians, farm mainte-

nance and repair servicement, highway maintenance 

crews, etc. 
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Where there is economic justification, paging 

service extension into smaller towns outside the use-

ful coverage area of urban installations, may be 

realized by low power community installations control-

led over wire lines or radio links from remote paging 

centers. 

Typically this Might ultimately become the 

preserve of the public carrier who could more econo- 

mically provide such services as an extension of 

normal SWAP facilities. The limited investment invol-

ved in a simple transmitter installation may well 

be justified by a comparatively limited number of 

paging units in the area. 

Finally it should be mentioned that the pos-

sible use of broadcast station facilities as paging 

signal carriers has yet to be exploited in Canada. 

The combination of high ERP and optimally sited 

transmitter locations should offer the potential 

for both broad and economic coverage. Sweden is 

understood to make use of such systems. 



2.7 - 	Implications for Channel Use  

The technology necessary to resolve most of 

the frequency problems in the congested operational 

areas exists today; however, a significant change 

in paging habits on the part of subscfibers is ne- 

cessary before any benefits can be realised. 

Subscribers must be educated to the use of 

"Tone" type pagers, while operators must optimize sys-

tem capacities by employing State-of-the-art equip- 

ment and by discouraging the use of voice or message 

type paging. Meanwhile the demand for additional 

assignments will remain acute, particularly from 

competitive operators in more congested metropoli-

tan areas. 

The present predicament is most serious 

in the competitive sector where a high percentage 

of the units are of the voice message type. Table 

2.6 indicates the approximate comparative efficiencies 

of the types of systems in most general use in 

Canada today. For all practical purposes, the capa-

city of the "Tone plus Voice" system is limited to 

between 800 and 1000 pagers regardless of terminal 

efficiency or the pager coding speeds'employed. On 

the other hand, Tone Only installation capacities 

are wholly determined by the efficiency of the equip-

ment itself. Thus the number of pagers which can 

be served may vary anywhere from 4-5000 for the 2 

tone system up to the tens of thousands which can 

be accommodated by more recently developped signalling 

techniques. 
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Table - 2.6 

Comparative Capacities - Paging Systems  

The following tables present approximate com-

parison figures which assume that 20% of the pager 

population are called during the busiest hour of 

the day and that the systems operate at an 80% 

efficiency factor. 

Tone Only  
2-Tona 	5-Tone 	Bell Swap 

Sequential 	Sequential 	Digital  

Airtime/Page (secs) 3.0 
Pages per Hour 	1200 
Pagers per RF 	4,800. 
Channel 

* This speed is deliberately limited to minimize phasing 
problems in overlap areas. 

Voice paging system capacities are almost 

entirely limited by the message discipline employed. 

The following table, based on 15 second messages, 

demonstrates this point: 

2 Tone 	5 Tone 
Tone Plus Voice  

Sequential 	Sequential  

Airtime/Page (secs) 
Pages per Hour 
Pagers per RF 
Channel 
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Present frequency problems in most areas 

could theoretically be resolved overnight with 

state-of-the-art tone systems. Unfortunately, the 

changeover must be gradual. Existing investment 

in older type pagers, coupled with the fact that 

most competitive system subscribers use voice type 

units will necessarily slow the process. Most of 

the larger operators in metropolitan areas have one 

or more systems using the faster five tone sequential 

coding; however the loading possible on such systems 

cannot be realised until the present mix of slower 

paging codes and voice ,  type units is weeded out. 

The advent of the digitized message will re-

duce air time for those subscribers who need this 

type of service. Nevertheless, the two seconds 

which may be required to process a digitized mes-

sage of maximum length is still in the order -.of 

8 to 10 times that required to process a "Tone" 

type page. However, the average duration should 

be a great deal less in practice due the use of 

simple numeric codes for standard messages. 

There is no ready solution to accommodating 

competitive operators during the changeover from 

"Voice" to "Tone" paging. While most have accepted 

the inevitability of the situation, they are still 

faced with the need to either change the paging 

habits of present "Voice" subscribers, or maintain 

their present service until the more efficient di-

gitized messàge techniques can be adopted. 
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A major switch to "Tone" paging will probably 

not occur before associated pager costs are reduced 

to the point where they can become a household item. 

In the interim period, the competitive operator, 

whenever possible, would be well advised to protect 

his growth potential by confining one system in 

each major operational area to Tone use. 

Smaller operators in non congested areas are 

not in the same frequency predicament as their .metro 

counterparts. Hence such frequency needs as they 

might have will be more readily accommodated. Howe-

ver the trend to "Tone" operation in these areas 

should be equally encouraged; such message paging as 

may exist should ultimately be accommodated on a 

digital message basis not only because of reduced 

air time requirements, but also because of its 

superior reliability to the present voice technique. 

Public carrier systems for the most part 

have been well organised and planned, emphasis 

having been placed on"Tonelloperation, and high 

capacity installations. Hence the requirements 

for more efficient frequency use have already been 

incorporated in existing system designs, and their 

loading potential is not being compromised by the 

lingering presence of "Voice paging, or units de-

pendent on older and slower coding techniques. 

In summary therefore, the more immediate 

frequency needs must be those of competitive ope-

rators in metro areas. Faced with an acute, fre-

quency shortage, they are caught in a squeeze between 
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1) accommodating new system growth, and 

2) continuing to maintain present "Voice" type 

services until forthcoming technological 

improvements are an accomplished fact, permit-

ting them to make more effective use of exis-

ting assignments. 

Within three to four years the larger systems 

should have retired their less efficient coding 

schemes, minimized the requirement for message pa-

ging and converted that which persists to the 

more efficient digital display arrangement. Com-

petitive system capacities thereafter, should be 

measurable in terms of tens of thousands of sub-

scribers rather than 2-3000 possible with the pre-

sent equipment mix of some systems. 

Table 2.6A indicates the 5 year growth in terms 

of pager units for 56 public paging systems. An 

average annual increase of 28% is expected in the 

pager population, thus if the rate were maintained 

for the next ten years the present pager count 

would be increased to approximately 12 times its 

present size. 

The present pager population in the Toronto 

area is probably in the region of 18,000 units; 

at the projection rate noted above, this total would 

grow to approximately 216,000 by 1986. If it is 

assumed that all units will be converted to the 

Tone type, then the entire 1986 complement could in 
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theory be accdmmodated on a total of 5 RF channels 
using equipment which larger competitive operators 

in Canada already have in service. Thus the theore-

tical Rf channel needs by 1986 could possibly be 

served by fewer frequencies than are required today 

to serve less than 10% of the projected 1986 

requirement. 

Hence if paging policies successfully orient 

the public to "Tone" usage, the problem of acco-

mmodating future frequency requirements will be 

dramatically reduced. Furthermore, the large 

number of subscribers which can be served by a 

single RF channel will more readily justify the 

use of frequencies presently allocated to other 

less essential services, if and when the need arises. 

1 
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1981 Pagers: 
Annual Growth: 
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Table 2.6A  

Projected Pager Growth - Public Systems  

Unregulated Paging Systems  

Systems 	1976 	1981 	Annual 
Region  

Reporting 	Pagers 	Pagers Increase  

Quebec 	11 	6,199 	25,055 	32.2% 
Ontario 	30 	13,272 	41,146 	25.4% 
Pacific 	7 	3,382 	12,500 	30% 

48 	22,856 	78,701 	28% 

Regulated Paging Systems  

(based on data provided by NFLD TEL, MT & T & Que. etc.) 

Note: 	When regulated.and unregulated statistics are in- 
tegrated, the combined annual growth rate is 28%. 
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2.8 - 	Standardisation  

An excessive dearee of standisation inhibits 

system and equipment development, and most importan-

tly, the flexibility of the available services and 

their respective costs. Bell Canada's SWAP instal-

lation, in spite of its coverage capability and 

pager capacity, is severely limited when compared 

with the broad range of services offered by inde-

pendent operators. 

On the other hand, inadequate standardisation 

leads to unnecessary system and equipment compata-

bility problems; these in turn lead to operational 

inefficiencies as well as increased costs, parti- 

cularly in areas where interface requirements 

exist. 

Of the 43 respondents to the question on the 

adequacy of the present degree of standardisation, 

approximately 60% indicated that there is room for 

improvement in this area. As far as could be deter-

mined, much of the concern seemed to center on pa- 

ger coding; equipment or operations relating to inter-

connection or operation in conjunction with the 

public network was mentioned as an area which should 

be fully standardised. 

Over standarisation will have a stifling 

effect on paging development, and from the view-

point of the independent operator could limit his 

ability to cater to his clients' needs, thus 
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inhibiting his flexibility and ability to provide 

the competition he must in order to survive. From 

the subscriber's viewpoint, the types of service 

available as well as their costs may become infle-

xible through common system limitations. 

It would appear that those areas where further 

standardisation may be desireable are limited. How-

ever the subject requires more detailed examination 

and consideration than it has been possible to 

give it during the course of this study. 
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2.9 - 	Regulation  

Questionnaire responses indicated that among 

those replying, opinions were more or less equally 

divided on whether all regulation should be dropped, 

or whether all paging should come under regulation. 

However it would be unrealistic to assume that this 

division was representative of the overall attitude 

without being sure of what the term "REGULATION" 

meant to the various respondents. Many will visi- - 

bly stiffen at the mention of the term, but will 

readily agree that some measure of control over the 

number of competitive operators allowed to function 

in any given area is highly desireable. 

A proliferation of small operators within 

a given area has a restricting effect on the de-

velOpment of good paging installations, primari-

ly because it is difficult for any one system to 

become sufficiently viable. Eventually there will 

be a shakedown to the one or two who manage to sur- 

vive; meanwhile however, the development of efficient 

service in the area may be unduly delayed. 

The regulatory process is designed to protect 

the small man, and to ensure that the public ob-

tains the best possible service at the lowest pos-

sible cost. While competition is effective in re-

ducing cost, too much has a negative effect on the 

grade of service available. 

1 
1 
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In the U.S., access to the pager market is 

based not only on the qualifications of the appli-

cant, but also on the effect the additional servi-

ces are apt to have on that market. Therefore, 

before additional independents are allowed into a 

community there must be a demonstrated need for 

the extra service. In most states the independent 

operator needs state regulatory authority to pro-

vide public service; he thus enjoys some degree 

of monopolistic status. In Canada, the screening 

process is far less severe for potential paging 

operators. 

Some measure of regulatory control over com-

petitive systems would therefore be advantageous 

from the viewpoint of: 

1) - providing competitive operators with the 
assurance that potential competitors will 
be limited to those which market growth can 
reasonalby accommodate,thus encouraging 
them to commit substantial sums to system 
and service improvements which they would 
not do in a less certain market. 

2) - ensuring that competitive operators keep step 
with changing needs of their communities, and 
to show cause (when required) why additional 
competitors should not be allowed into a given 
market area. 

3) - minimising the possibility of "frequency 
hoarding" on the part of applicants who may 
have no intention of providing anything 
other than a token service pending the even-
tual sale of their system to others who are 
hard pressed for frequencies. 
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In brief, while protecting the operator against 

an unreasonable degree of market dilution, the pu-

blic itself must be protected against the operator 

who is content to take advantage of his protection 

without providing or maintaining service at the 

highest possible,degree of efficiency. 

The number of competitive operators allowed 

to function in any district should be determined 

on the basis of population, and the percentage 

of the population which is considered to-be paging 

potential. Public carriers who provide SWAP ser-

vice should of course be entitled to enter any 

community they wish. In situations where multiple 

applicants exist, the Department should consider 

the possibility of effecting selections in the 

same manner as CRTC do in the case of broadcasters. 

Local administrations in the areas to be served 

shOuld be encouraged to assist in the process. 

In conclusion it might be said that there is 

somewhat of a parallel between the present paging 

industry, and the cable TV industry priot to CRTC 

intervention. In spite of the limits and conditions 

imposed by regulation, cable TV now enjoys a status 

that is equal in the communications field with that 

of broadcast and telephone companies. 

Without regulation it is probable that the 

lack of order .  would have resulted in_present day 

cable services with seriously eroded standards of 

performance and service and a lack of interest on the 
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part of serious investors. 

Though present day paging activities and their 

problems are not identical, it is evident that a 

measure of control or regulation in the private sector 

is necessary in order to provide both the status 

and the incentive to develop along lines which 

are beneficial both to the public, and the indus-

try itself. 

1 

1 
1 
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2.10 - 	Facility Sharing  

The most effective and economic method of 

sharing a frequency in a common coverage area is 

to make use of a transmission and terminal control 

system which is common to all operators. Installations 

of this type not only eliminate the need for mul- 

tiple frequency assignementsr but also permit 

more efficient loading of the channel when state-of-

the-art terminal equipment is employed 

Shared systems providing two or more operators 

with coverage in a common area are in use in seve- 

ral cities in the U.S. In most instances these 

are cooperative ventures, the objective being to 

reduce capital investment. In the Los Angeles 

area, five applicants for the single frequency avai- 

lable joined forces to avoid the extended liti-

gation which would have been necessary to determine 

which was most eligible. 

No such cooperative systems have been iden-

tified in the Canadian market. Although varying 

types of agreements exist between operators, none 

have been found which shared facilities in a com-

mon area. There are probably several reasons for 

this: 
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no policy appears to exist which prevents 
a qualified individuà1 from obtaining a 
paging license with a relative degree of ease, 
providing a frequency can be found. 

2)- in many cases, the initial investment can be 
minimal since area coverage may be possible 
from a single relatively inexpensive trans-
mitter installation. 

3)- when the system is owned, the operator is 
free to develop the facility as he sees fit, 
and subsequently it is more readily disposed 
of when he decides to sell. 

The advantages which result from facility 

sharing, particularly in congested frequency areas, 

are obvious. Smaller operators grouped together on 

a common system not only conserve spectrum space, 

but are in a better financial position to provide 

an - improved grade of service to their subcribers. 

Currently, some competitive operators have 

exchange service arrangements for their clients with 

other operators functioning outside their own base 

region. Questionnaire information indicated seve-

ral instances where small paging companies had 

special agreements with other systems which enabled 

them to extend effective coverage for their sub-

scribers; this is most convenient when frequencies 

coincide and pager coding can be properly co-ordi-

nated. In one case, the co-operation was extended 

to include exchanges/loans etc. of their pager 

invehtory. 

Though it is possible that less than 10% of 

a metropolitan pager population may require ser-

vice, outside their city limits, the situation could 

be quite the reverse in a more remote district 

comprising a group of three or four small towns. 

In such instances there is a tendency to pool ser- 

1 )- 



vices and --Èacilities, thus producing a closer 

bond between the communities concerned than would 

be evident if they were closer to a large metro- 

politan center. Hence the incentive for cooperation 

between two or more systems serving such regions is 

greater  .if the end result can mean extended cove-

rage for the subscribers of each facility, and if 

the available paging market is relatively limited. 

In metro regions and larger àities the co-

verage areas coincide and the potential market is 

better able to support competing systems; hence 

the incentive for co-operation between independent 

operators within thr,  areas has hitherto been mar-

kedly less evident. 

- 71% of a total of 31 competitive operators 

indicated a willingness to share paging facilities 

in metro areas, while 71% of 35 respondents indi-

cated willingness to share facilities in the smaller 

communities. Not unnaturally, large system ope-

rators object to the idea of sharing space on metro 

systems where they are hard pressed to meet the 

needs of existing clients, as well as take care of 

normal growth. On the other hand however, they 

appear willing to cooperate with other operators 

in the smaller centers. 

Many smaller operators in satellite commu-

nities would no doubt like the opportunity to pro-

vide coverage for their clients in the larger centers, 

as well as in other smaller neighbouring communi- 

ties with common interest. The trend toward this 

type of exchange service would probably be more 

evident than it presently is if there was a greater 

degree of frequency compatibility. Typically. 



11:106 

at the present time "The Message Centre" in Ottawa 

area is endeavouring to effect exchange coveragg 

arrangements with operators in Montreal and Ouebec. 

This particular trend in paging activity 

should be encouraged; however it is an area which 

requires more detailed study than has been possible 

during the current survey. 

As is well known, facility sharing is not 

a popular concept with public carriers, and the 

limited amount of information received from Telco 

sources serves only to confirm this fact. From 

the viewpoint of the public carrier, allowing the 

competitive operator full access to the network 

means some additional revenue, but also a good 

deal of additional competition. 

However, from the viewpoint of the compe-

titive operator, full interconnection rights 

have very specific advantages, the most important 

of which are: 

1) - the ability to reduce/or eliminate operator 
overhead costs. This is particularly impor-
tant to some smaller systems where 24 hour 
service must be maintained. 

2) - a significant reduction in the complexity 
of the terminal equipment required to provi-
de interconnection. (where permitted, compe-
titive pager terminals are interconnected 
with the network at ordinary subscriber 
drops instead of at the switching equipment 
selector levels. When connection is made 
at the selector level, fewer digits are re-
quired to access the terminal, and subse-
quent dial information is more efficiently 
transferred to the terminal to permit pager 
identification) 

3) - pager access which is not limited to the 
use of touch-tone phones, or phones equipped 
with special touch-tone pads as in the case 
of some installations. 
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4) - pager access which is more rapid, and a 
service wherein the need for third party 
handling of message information can be 
eliminated. 

Basically, full access to the networks means 

greater operational efficiency at less cost to the 

competitive operator, and in turn to the subscriber. 

It adds to the flexibility of the competitive 

system  an  to the services which it can provide. 

Present interconnection arrangements are unne-

cessarily inefficient, and serve only to discourage 

their broader application. 

Finally it should be noted that in a sample 

representing 40% of the competitive operator 

population, 65% of the respondents indicated that 

a significant subscriber demand for interconnec-

tion existed. In a sample representing 35% of the 

competitive operator population, 68% indicated 

that interconnection is important to their pa-

ging operations. 
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