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ABSTRACT 

The eighties will be the decade of applying 
and realiz i ng the p r omise of microelectron
ics. Based on a foundation of digital 
technology, Bell Canada is in a strong 
position to provide new communications 
services to our customers. These services 
will challenge us with a new set of traffic 
problems which we must anticipate and 
prepare for. This paper briefly reviews 
some of the traffic planning activities 
being carried out in Bell Canada and 
Bell-Northern Research to facilitate the 
introduction of new services. The paper 
also identifies problems that need further 
research. 

1. INTRODUCTION 

Bell Canada is typical of many large tele
phone companies. We are the largest member 
of TCTS, the Trans-Canada Telephone System. 
We ope~ate in central Canada serving 10 
million telephones in an area some 3 200 
kilometers long and 1,900 kilometers wide -
an area approximately equal to one-third of 
the continental USA. In 1982, our total 
operating revenue was greater than 4.5 
billion Canadian dollars, and our total 
assets were about 13.5 billion dollars. 

Bell Canada is well advanced in the use of 
digital technology for both voice and data. 
We are thus in a strong position to take 
advantage of the technological trends 
favoring intelligence in the network to 
provide new communications services to our 
customers. New value added services, both 
our own and those provided by others will 
challenge us with a new set of t~affic 
problems which we must anticipate and 
prepare for. 

This paper reviews the new technologies, 
products, and services being introduced 
int? Bell Canada, and their traffic impli
catIons. The paper identifies traffic 
planning activities which are underway in 
Bell Canada and Bell-Northern Research, and 
areas where further research is required. 

2. NEW NETWORK TECHNOLOGIES 

Bell Canada has established a leading role 
in the use of digital network products. 
About 50% of our toll trunk terminations 
will be on digital switches (DMS-200) by 
1985 with a planned increase to about 85% 
by 1990. Over 50% of all intertoll circuit 
kilometers are expected to be digital by 
1985 with a planned increase to 75% by 1990 
[1]. By 1993, we plan approximately 35% 
penetration of DMS-IOO and DMS-IO local 
d~gital switches. We are also introducing 
fIber and 32 Kbps transmission into our 
network. These technology building blocks 
are designed by Bell Northern Research and 
manufactured by Northern Telecom. 

TCTS has introduced data services utilizing 
digital time-division multiplexing (Datar
oute (TM) 1973), packet switching (Datapac 
(TM) 1977) and digital data on the digital 
v?i~e network (Datalink (TM) 1982) making 
dIgItal data communications widely avail
able. We project 250% growth in Dataroute 
connections and 1000% growth in Datapac 
connections by 1993. 

Bell Canada plans the introduction of 
Common Channel Signalling (CCS7) in the 
1986-87 time frame. In addition to making 
more efficient use of network resources, 
CCS7 will also provide network intelligence 
to support new service offerings. 

The Integrated Services Digital Network 
(ISDN) concept provides a framework within 
which existing networks may evolve to meet 
the changing needs of customers while 
taking advantage of advancing technology 
[1]-[2J. 7he ISDN will evolve from the 
integrated digital switching and trans
mission network for telephony. Network 
intelligence will be added as necessary to 
provide for a wide range of new services. 
Bell Canada's planned use of digital tech
nology provides the capability to evoive 
towards the ISDN concept. 
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3. NEW NETWORK SERVI CES 

Figure 1 illustrates the current network 
architecture used to provide Bell Canada's 
new network services. Services are 
provided by attached network processors 
such as the Network Access Node, and can be 
accessed by telephones and asynchronous 
terminals on the Public Switched Telephone 
Network (PSTN). It is our objective to 
provide services which are attractive to 
small and large businesses and to the user 
at home. Through the use of efficient, 
shared network-based systems, we can 
achieve the flexibility, low cost, and high 
capacity that is a key user requirement. 
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F,gure 1: Current Network Architecture 

The Envoy 100 text messaging service was 
the first in a series of value added 
services being offered by TCTS [3]. Envoy 
100 allows any user with access to an asyn
chronous terminal, the capability to 
exchange text messages with other users on 
a store and forward basis over Datapac. 
Since the user is not tied to a specific 
terminal, he may access his mailbox from 
anywhere in the world via a packet network 
accessible to Datapac (over 20 countries). 
With the introduction of Envoy Post, Envoy 
100 messages can be delivered to 
non-subscribers by Canada Post, thus 
increasing the user base substantially. We 
are also introducting Teletex, which allows 
word processors to communicate with each 
other using CCITT defined protocols. 

A field trial of a second new service 
concept called iNET (TM) (the intell igent 
network) is currently underway [4]. iNET 

will also build on the existing Datapac 
network, using ASCII or videotext (Telidon) 
type terminals. Customers will have access 
to a wide variety of information sources 
and databases, in North America and 
world-wide. Through the Network Access 
Node (NAN), the user can access the Gateway 
Directory (available across Canada), use it 
to review the sources available, select the 
one desired , and be connected to the appro
priate information provider. 

Conference 400 is one of a family of 
state-of-the-art teleconferencing services 
that will be offered by Bell Canada. Tele
conferencing bridges will be located in a 
number of major centers. Bridge 
allocation, conference setup, and billing 
will be handled automatically. 

Text messaging will place long holding time 
traffic on the PSTN during message prepara
tion. For example, 20-30 minute holding 
times, rather than 3 minute holding times 
typically associated with voice calls, are 
not unusual. iNET will also place long 
holding time traffic on the voice network. 
Teleconferencing traffic is characterized 
by long holding times and the need to serve 
multiple simultaneous arrivals at bridge 
locations. 

Other value added services such as voice 
messaging are also being explored. Low bit 
rate processing techniques and the declin
ing cost of digital storage are making this 
type of network service technically viable. 
During 1981-82 Bell Canada, on behalf of 
TCTS, carried out a public market trial of 
a service which allows the storage of 
voice messages for later delivery to a 
dist~ibution list. The results of this 
trial are being used to help formulate 
company strategies in the future market. 

In addition to carrying our own new 
services, the PSTN will carry traffic 
generated by new services and communi
cations systems provided by others. These 
applications are becoming more evident as a 
result of Canadian interconnect rulings in 
1980 and 1982, whereby customers are 
permitted · to attach their own telephones, 
and key and PBX systems to the PSTN. 

An example of non-Bell PSTN usage is the 
increasing communications between personal 
computers [5], and the use of personal 
computers as terminals for communications 
to a host. Further demands will be placed 
on the network by services such as credit 
card verification. Database-driven auto
diallers which deliver short advertisements 
[6] will place deterministic short holding 
time traffic on the PSTN. 

The technological capability to provide 
attractive service packages will lead to an 
increased incidence of focussed short hold-
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ing time traffic correlated to a specific 
point in time, such as the start of a Pay 
TV program. Pay TV is a recent phenomenon 
in Canada: service started on February 1, 
1983. Customers currently pay a monthly 
fee for each channel they desire. Pay per 
view service is offered in some cities in 
the US, leading to mass calling problems. 
For example, Gill Cable offered the 
Cooney-Holmes title fight on a Pay Per View 
basis [7]. Eight hours prior to the fight, 
10,000 calls per hour deluged the 16 incom
ing lines. The local telco, which was 
unprepared for the onslaught, was obliged 
to cut off service to the cable system for 
several hours. 

This short holding time focussed traffic 
will be combined with point-to-point voice 
and the longer holding time traffic of 
interactive terminal based services. Such 
heterogeneous traffic mixtures will tend to 
reduce PSTN capacities. 

4. IMPACT OF NETWORK TRAFFIC CHANGES 

The PSTN is designed to carry 
point-to-point voice traffic or Plain Old 
Telephone Service (POTS). With the intro
duction of the new services described in 
Section 3, the PSTN will also carry traffic 
with new characteristics and new perform
ance requirements. We anticipate that POTS 
will continue to be our predominant service 
in the next decade, but with a small growth 
rate. New value added services will be 
less dominant, but with potentially 
explosive growth. The impact of new 
services will be focussed in individual 
switches and attached processors, and 
diffused in the PSTN. This section 
discusses changes in PSTN traffic parame
ters, and the impacts of these changes on 
the traffic planning sequence illustrated 
in Figure 2. 

Consider data gathered from Conference 100, 
an existing teleconferencing service. 
Based on an analysis of 54,000 Conference 
100 records, the distribution of the hold
ing time and the conference size is given 
in Figures 3 and 4, respectively. The 
average holding time per conference is 30.6 
minutes, with an average of about 4.5 
conferees per conference. Some conferences 
were observed with up to 80 conferees. The 
analysis showed that the peak usage 
occurred between 11-12 a.m. and between 1 -
3 p.m., which are typical office busy 
hours. Teleconferencing usage exhibits an 
annual growth rate well in excess of 25%. 
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Adding teleconferencing service on the PSTN 
will require new traffic performance stand
ards for teleconferencing service, as 
i~creased blocking will arise from mUltiple 
slmultaneous requests for service. With 
what probability should we be able to add 
the third party to a conference? The 
fourth? The fifth? .. The thirtieth? What 
amount of rescheduling will conferees 
tolerate when a sufficient number of bridge 
ports are not available? 

Current switch and network engineering 
capacity models for point-to-point voice 
connections will not necessarily apply for 
teleconferencing connections, due to simul
taneous service requests from many custom
ers. The impact will be to reduce the 
capacity of traffic sensitive components. 
For example, consider a simple teleconfer
encing bridge consisting of 30 ports. 
Suppose that the bridge operates according 
to a blocked calls cleared discipline 
(Erlang B), and that a conference is 
considered to be blocked if there are less 
than the required number of idle ports when 
a conference service request arrives. 
Suppose that a POTS call requires two ports 
(a two party conference), and that a 
conference call requires a number of ports 
according to the distribution in Figure 4. 
For a 5% blocking grade-of-service, we have 
estimated a 60% reduction in capacity from 
100% POTS usage (21.3 erlangs) to 100% 
teleconferencing usage (8.5 erlangs) [9]. 

New services and the resulting traffic 
changes must be accounted for in our plan
ning tools. For POTS service, we have 
demonstrated 8% to 12% overall network 
savings over existing plans with optimiza
tion techniques and tools which take full 
advantage of networking possibilities [10]. 
Computer Aided Planning (CAP) [11], ensures 
company-wide consistency of network and 
services planning with its integrated 
models and databases. The leverage of 
network optimization is greater in private 
networks due to a large number of variables 
including route types (tie trunks, WATS, 
DDD), routing flexibility, and the influ
ence of telco tariffs [12]. As more 
services are introduced, the network archi
tectural complexity and the number of 
influences and alternatives will increase 
dramatically. We predict much greater 
network cost reduction opportunities as we 
update our network optimization tools to 
account for new services, new technologies, 
and changing cost distributions. The tools 
will require improved forecast inputs due 
to the increased volatility of 
point-to-point traffic. 

5. TRAFFIC CHALLENGES & OPPORTUNITIES 

The changes in the nature of traffic are 
creating many challenging problems. This 
section identifies some of these problems 
and potential solutions that we are inves
tigating in Bell Canada and Bell-Northern 
Research. These problems have received 
attention in recent ITC's and warrant 
increased attention in the future. 

We are continuing our efforts to set cost 
effective traffic performance standards to 
ensure user acceptance of new services. 
For,example, we are analysing teleconfer
enclng setup blocking probabilities and 
setup times, and keystroke and command 
response times for keyboard interactive 
services [13]. 

~e are est?blishing and continuously updat
lng trafflc databases of highly variable 
usag~ patterns,with information gained from 
serVlce offerlngs and market trials. We 
are investigating the application of 
Extreme Value data analysis. techniques, 
since most components providing new 
services will have sharp load service 
curves. We are continuing our investi
gation into forecasting procedures of new 
service traffic for which little historical 
data is available. This includes determin
ing the , feasibility of extending the 
James-Steln procedure [14] to estimate new 
ser~ice usage per customer, and the appli
catlon of the Sequential Projection 
Algorithm [15]. 

Switched network capacity information is 
b~ing up~ated to accomodate long holding 
tlme serVlces such as iNET, ENVOY 100, and 
Conference 400. Short holding time, multi
ple attempt traffic will necessitate 
processor capacity revisions and careful 
overload control design [16]. We are 
investigating Dynamic Routing [17] as a 
means to flexibly route around focussed 
ov~rloads, ,in ligh~ of quickly changing 
pOlnt-to-polnt trafflc patterns. 

We are continuing to work on many generic 
traffic problems including: 

analysis of multipoint connections 
(e.g. for the teleconferencing 
application), 

performance models with nonstation
ary, non Poisson, heterogeneous 
traffic, 

optimum distribution of 
gence (e.g. placement of 
ferencing bridges), 

intelli
telecon-
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strategies to ensure fair sharing 
of resources among competing 
services in an integrated system so 
that, for example, resource inten
sive voice messaging service does 
not swamp text messaging. 

The resulting algorithms are being incorpo
rated in expanded network planning tools to 
quickly select cost effective alternatives 
from the exponentially increasing number of 
potential candidates. 

6. CONCLUSIONS 

This paper has reviewed the traffic impli
cations of new technologies and services 
being introduced into Bell Canada, some of 
the traffic planning activities which are 
underway in Bell and Bell-Northern 
Research, and areas where further research 
is required. 

The successful offering of new services in 
an increasingly competitive market will 
require a multidisciplinary approach to 
create the congenial environment essential 
to success. But telephone administrations, 
manufacturers, and researchers have an 
excellent and proven track record. After 
all, the telephone network is an enormously 
complex technological machine, the worlds 
largest multinational computer network, yet 
it is so simple to operate that a child can 
use it. The contribution of the Interna
tional Teletraffic Congress to finding 
solutions for identified problems will be a 
critical element in keeping our industry's 
track record intact in the future. 
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Summary of Questions/Answers 
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Q.l (L. Lee) 

You have identified many problems for teletraffic engineers to 
solve with the emergence of new services. How do we do network 
planning and design without the solutions? 

A.l (A. McMahon) 

1. 

2. 

3. 

Solutions start with good market research - identification of 
(? 

customers needs, service definition, forc~sted traffic ! 
characteristics. We must then develop good models ba·sed on 
forcasted data, undertake technology trials and field trials 
and modify our models and data based on the resul~s. 

A few considerations are relevant: 
The volume of traffic for such new services will be low initially 
relative to total traffic volume 
The trend towards integrated services on the public network 
allows the designer ·more flexibility than if all these new 
services were provided in discrete networks or via stand-alone 
boxes. 
Timing is critical - we must be able to respond in a short 
time frame to customer demands for such new services • 


