
hhee  aaddvvaannttaaggeess  ooff  ccoonnvveerrggeennccee  aarree  mmaannyy..  FFoorr  eexxaammppllee,,  bbuussiinneesssseess  ccaann
rreedduuccee  tthheeiirr  ccoossttss  ffoorr  vvooiiccee  ssyysstteemmss  mmaannaaggeemmeenntt  wwhheenn  tthheeyy  sshhiifftt  ttoo  aa
vvooiiccee  oovveerr  IIPP  ((VVooIIPP))  bbaasseedd  iimmpplleemmeennttaattiioonn..  MMuullttii--ssiittee  bbuussiinneesssseess  ccaann  ssaavvee

oonn  ttrraannssmmiissssiioonn  aanndd  sswwiittcchhiinngg  ccoossttss  bbyy  ccoonnvveerrttiinngg  ttoo  VVooIIPP..  BBuutt  wwhhiillee  nneettwwoorrkk
ccoosstt  ssaavviinnggss  aarree  aallwwaayyss  wweellccoommee,,  aapppplliiccaattiioonnss  ccoonnvveerrggeennccee  ssaavveess  llaabboorr  ccoossttss
aanndd  iimmpprroovveess  ccuussttoommeerr  sseerrvviiccee  ––  ooffffeerriinngg  aann  eevveenn  bbiiggggeerr  ccoonnttrriibbuuttiioonn  ttoo  tthhee
bboottttoomm  lliinnee..  

IInn  iittss  ssiimmpplleesstt  ffoorrmm,,  aapppplliiccaattiioonnss  ccoonnvveerrggeennccee  hhaappppeennss  wwhheenn  ccoommppuutteerr--
bbaasseedd  aapppplliiccaattiioonnss  lliikkee  wwoorrdd  pprroocceessssiinngg,,  ee--mmaaiill,,  aanndd  ccuussttoommeerr  rreellaattiioonnsshhiipp
mmaannaaggeemmeenntt  ccoonnvveerrggee  wwiitthh  ccoommmmuunniiccaattiioonnss--ssyysstteemm  aapppplliiccaattiioonnss  lliikkee
tteelleepphhoonnee  ccaallllss  aanndd  vvooiiccee  mmaaiill..  TThhiiss  tteecchhnnoollooggyy  bbaacckkggrroouunnddeerr  wwiillll  eexxaammiinnee  hhooww
aapppplliiccaattiioonnss  ccoonnvveerrggeennccee  aaddddss  ssiiggnniiffiiccaanntt  bbeenneeffiittss  bbeeyyoonndd  tthhee  ccoosstt  ssaavviinnggss
ccrreeaatteedd  bbyy  nneettwwoorrkk  ccoonnvveerrggeennccee..  

SSppeecciiffiiccaallllyy,,  tthhiiss  tteecchhnnoollooggyy  bbaacckkggrroouunnddeerr  wwiillll::

•• llooookk  aatt  tthhee  eevvoolluuttiioonnaarryy  ppaatthh  tthhaatt  ssoommee  bbuussiinneesssseess  mmaayy  ffoollllooww  ttoo  ggeett  ttoo
aapppplliiccaattiioonnss  ccoonnvveerrggeennccee,,  

•• pprrooppoossee  aa  llooggiiccaall  mmooddeell  ffoorr  iinntteeggrraattiinngg  iinnffoorrmmaattiioonn  tteecchhnnoollooggyy  wwiitthh
ccoommmmuunniiccaattiioonnss  tteecchhnnoollooggyy,,  

•• bbrriieeffllyy  ddiissccuussss  tthhee  pprroottooccoollss  iimmppoorrttaanntt  ttoo  aapppplliiccaattiioonnss  ccoonnvveerrggeennccee,,  aanndd

•• ooffffeerr  tthhrreeee  ccaassee  ssttuuddiieess  tthhaatt  ddeemmoonnssttrraattee  tthhee  ppoowweerr  ooff  aapppplliiccaattiioonnss
ccoonnvveerrggeennccee..
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The Evolution of Applications
Convergence

The recipe for applications convergence is multi-dimen-
sional. However, just like most recipes, it can be changed
to accommodate the tastes and needs of the users. This
section will discuss some of the common ingredients for
applications convergence and the likely order they will be
mixed together to produce the final result.

Voice over IP (VoIP)

Applications convergence happens above the network
layer, but it begins with network convergence. So the
first step toward increasing productivity and improving
customer service begins with a VoIP-enabled infrastruc-
ture.  While applications integration is possible without
VoIP, the costs to integrate legacy communications sys-
tems with the contemporary information technology (IT)
applications can be cost-prohibitive for small and medium
businesses. By contrast, VoIP uses Ethernet and the
suite of IP-related protocols – the same packet technolo-
gy used by most data applications. Therefore, the net-
work layer integration is already built into both data and
voice communications systems. 

Interactive Voice Response (IVR)

An Interactive Voice Response System is typically
included as part of a VoIP communications system.
When not included, the IVR system can be easily inte-
grated. IVR systems allow the caller to select the person
they would like to talk to or to proceed with an automat-
ed task they would like to accomplish. Some IVR sys-
tems use touch-tone commands, some use speech
recognition, some integrate caller ID to short-cut the
automated question menus, and some IVR systems
offer all three components. Modern IVR systems use a
web-based protocol called VXML (discussed later in this
document) to format commands between the user and
the communications system. 

Unified Messaging

Unified Messaging brings together voice mail, email,
and fax onto a single user interface. The interface can be
either a graphical user interface or a telephony user inter-
face. When graphical, users can see their voice mails,
emails, and faxes on-screen, and they can click to listen or
read. With a telephony interface, users can listen to voice
mails and, in some cases, emails and fax origination num-
bers. Note that unified messaging contains non-real-time
information. 

Unified Communications

Unified Communications and Unified Communications
Portals add real-time capability to unified messaging. For
example, click to talk (a service that creates “walkie-
talkie” communications between cell phones), click to
conference, and instant messaging are included in a uni-
fied communications portal. Some portals also allow click
to collaborate, so documents and applications can be
shared real-time. Most of today’s unified communications
portals are built using a protocol called SIP (discussed
later in this document) to show when users are present
on the network; their presence can be displayed regard-
less of their physical location. 

Skills-Based Routing

Skills-based routing (SBR) has long been used in call
centers, but it is now becoming available for use with
ordinary business calls. One example of skills-based rout-
ing happens when a caller uses an IVR to key in his
account number. The system recognizes the caller as, for
example, a priority customer and routes the caller to the
priority customer service agent. The skills of the service
agent are matched to the expectations (and value) of the
customer. More sophisticated systems will match the
caller ID with the customer account number to shorten
the IVR cycle. Intelligent call routing based on a customer
type, status, or service request provides better-targeted
customer service. 
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Data Applications and Information 

The ability to access databases and applications
depends on a figurative two-way street between the uni-
fied communication portal and the applications or applica-
tion’s data. Using web-based protocols like XML
(discussed later), data applications like the customer rela-
tionship management system and important information
like customer account balance can be provided real-time
to a unified communications portal. The portal can provide
integrated access to back office or desktop data applica-
tions just like it can provide communications access.
Using IP-based and web-based protocols, these features
can be very quickly and cost-effectively integrated onto
the user’s unified communications portal. 

Users benefit because they have a single portal inter-
face to a myriad of applications they need; companies
benefit because applications integration onto the portal is
simplified by an order of magnitude. 

Speech-to-Text and Text-to-Speech

To round out the telephony unified communications por-
tal for wireless and wireline phones, advances in speech
recognition have come to the rescue. Whereas legacy IVR
systems were mostly driven by touchtone commands,
today’s systems have begun to integrate speech recogni-
tion into the menu selections using speech-to-text tech-
nology. Word recognition technology can also allow users
to provide key words to navigate through their communi-
cations portal, providing intelligent call routing and short-
cuts to the decision trees typically associated with legacy
IVR systems.  

On the other side of the coin, information from data
bases like a customer’s account balance, their shipment
date, or the contents of an email message can now be
pleasantly provided by text-to-speech conversion. Experts
in the field predict that having a “conversation” with a
data application is not only possible but will soon emerge
in the next round of applications convergence.

Combined, these advances provide customers alterna-
tives for a faster response to data, services, and intelli-
gent routing of their calls-reducing costs and improving
customer service.

Three important protocols
Web--based and IP-based protocols are key to the

rapid integration of data applications and information
into the unified communications portal. Three primary
protocols have emerged with wide acceptance-XML,
VXML, and SIP. 

XML

Extensible Markup Language (XML) is a family of rules
for designing text formats into a specific data structure.
XML is not a programming language, so developers don’t
have to be computer programmers to use it or learn it.
XML is also platform-independent, and it has been
designed around easy implementation and for interoper-
ability with other web-specific protocols like HTML. XML
reduces the time required (in some cases by an order of
magnitude) to integrate PBX features, unified message
features, and other business applications like document
collaboration. 

VXML 

VoiceXML (VXML) is designed for creating audio dialogs
that feature synthesized speech, digitized audio, recogni-
tion of spoken and DTMF key input, recording of spoken
input, telephony, and mixed initiative conversations. Its
major goal is to bring the advantages of web-based devel-
opment and content delivery to IVR applications. Users
benefit because web-based development is easier than
traditional programming and because content delivery
based in web-friendly formats provides a large range of
available content-based services. 
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SIP and Presence 

Session Initiation Protocol (SIP) is a signaling protocol
used to create IP sessions. It has been adopted as a
leading standard for signaling voice applications across
IP. It can also provide signaling – both for and between
other applications. For example, a user may initiate a
voice call from an instant messaging application using
SIP. SIP-based telephony systems are the leading choice
for ongoing implementations of VoIP because SIP sup-
ports presence and concurrent multimedia sessions
between users. 

Presence is most easily illustrated with instant mes-
saging (IM) services. IM services use a “buddy list” that
shows if the user’s registered “buddies” are logged onto
their workstation. When a user logs off, the presence
registrar shows his departure. The concept of presence
can also be extended beyond instant message applica-
tions to any other communica-
tions portal, including a wireline
or wireless phone. 

Using presence registrars,
users can prescribe how they
wish to be found (or not found.)
Network intelligence will com-
bine user preferences with net-
work presence, and route the
call appropriately. This tech-
nique enables real-time com-
munications – directing how
and where the called party
wishes to be found. 

Emerging Enterprise
Applications
Convergence Model

Based on the development
and adoption of the building
blocks, a new logical Enterprise

IT model is possible for converged applications. In the
model shown below in figure 1, three layers are present
– the data layer, the applications layer, and the cus-
tomized user portal layer. This model is a logical con-
struct, but large businesses are building to this model
today because the model not only brings efficiency for
users, but efficiency to business IT applications.  

For example, today, most enterprises rely on server-
based applications to keep the data shown in the model’s
independent databases. While redundant data can be
costly, systems integration costs would be more costly to
provide the multiple applications with common data
access. In the emerging applications convergence model,
common data required by multiple applications can be
easily stored on data servers and accessed by the multi-
ple applications.
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The customized user portal has three noteworthy attrib-
utes. First, presence based on SIP allows the network to
understand where the user is “logged in” so that when
needed and when appropriate, the user’s profile can work
with the network to route the email, voice call, fax, or
video conference to the appropriate device. 

Second, the network middleware or operating system
can forward communications in the appropriate “format”
to send the call or information based on what device or
devices the user has “live” on the network. For example,
a user may wish to hear an email read to him (by the text
to speech application) on his cell phone, while keeping the
original text message stored on his email server. 

Third, the user’s portal can customize how the network
will treat him in three ways: specific to his presence,
specific to the calling party, and specific to his skills.
These dimensions give the user added control of his
communications. 

User Case Studies

The case studies cited in this section are real life exam-
ples; however the real names of the school district, the
coffee supplier, and bank have been withheld. 

Central California School District

The Central California School District wanted to reduce
the costs associated with assigning substitute teachers
and to improve the match of substitute teacher skills to
available openings. First, the school district created a
skills database listing the substitutes’ credentials, the
topics and grade levels they were qualified to teach, and
the schedule the substitute teachers were willing to
work. Next, they mapped the skills and credentials
required for every class in the school district. Then they
provided an automated mapping so the best available
substitute teacher could be quickly matched to any tem-
porary opening.

The school district then integrated an IVR system that
allows the permanent teachers to call into the district’s
phone system, providing the mapping application with
dates the permanent teacher is not available to teach.
Once the match is found, the IVR system calls out to the
pool of available substitutes, offering them the assign-
ment. Once a qualified substitute accepts the assign-
ment, the school principal is sent an email notification
about the staff change. 

Chicago Coffee Supply

Chicago Coffee Supply has long provided a mail order
service to businesses and consumers who want to pur-
chase high quality coffee and coffee makers. The compa-
ny had a customer service staff to take orders and answer
questions for customers who preferred to order by phone.
In an effort to extend their reach, the company decided to
add a website (reducing publication costs) and to provide
on-line ordering capabilities, including direct ordering or e-
mail initiated orders. 

Not wanting to reduce their high level of customer sup-
port, the company decided to extend customer care serv-
ice to help with online orders. Customers were given the
added choices of web chat, instant messaging, email, or
“click for a call-back.”  Customer service agents were
trained to use the multimedia system, blending their serv-
ice skills to include text-driven requests with the existing
voice calls. 

A work force dispatch system was integrated with the
phone system’s call director to prioritize voice calls in
queue, instant messages and web chat requests in
queue, and email waiting for the promised 24 hour reply.
Using a VoIP system that supported off-premise capabili-
ties, blended agents were given the option to work at
home if they had broadband Internet access; existing
management reporting mechanisms were extended to
the work-at-home agents as part of the VoIP system. 



American Bank

American Bank has extended online banking to their
customers for over a decade, and they have provided
24-hour bank-by-phone service for more than 20 years.
In an effort to increase personalized service the bank
also introduced the option for customers to create
their own online personal profile. But the bank
observed that not every customer could or would
access online banking. 

However, customer demand for bank-by-phone was
steadily increasing. Since customers weren’t always
satisfied with the long menu of touch-tone commands
needed to navigate the IVR system, many would opt-
out to a real person, increasing the bank’s cost. 

The bank decided to add speech recognition to their
IVR system. At the same time the bank introduced
customer-specified personal profiles that shortened
their speech driven IVR responses since the customer
didn’t need to reenter data already specified or to face
choices that didn’t apply to their existing accounts.
The completed system now allows customers to com-
plete almost all transaction types with the IVR system
that they could complete with online banking or with
an agent.

Conclusions
Applications convergence is the next step for busi-

nesses that have embraced network convergence. The
evolution of application convergence and its compo-
nent parts has already provided substantial savings in
employee time and has improved customer service lev-
els. As businesses move to further integrate their data
applications and information with unified communica-
tions portals and business process, the effect on busi-
ness efficiency and customer service will be profound.
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At Nortel Networks, convergence is more than voice over IP (VoIP) - it is the deliv-
ery of voice, video, data, and applications over one network - wired or wireless;
it is one of the ways we can help you be a business without boundaries.

We can help you realize your business objectives with convergence solutions that can be implemented at
your pace - by adopting a revolutionary or evolutionary approach to best meet your needs.

These solutions are designed to deliver the technology you need today, while preparing your business
for tomorrow.

Converged Campus Solution

Nortel Networks Converged Campus solution combines a highly available network infrastructure with
proven, feature-rich business telephony features and applications, and provides a strong foundation for inno-
vative converged applications such as IP telephony and multimedia.

Converged Branch Office Solution

Nortel Networks Branch Solution delivers a network infrastructure that enables the branch office to secure-
ly access centralized resources and deliver an array of services.

Converged Applications Solutions

Nortel Networks Converged Applications - “Connect Your Employees” solutions leverage IP Telephony and
multimedia capabilities enabling you to increase employee productivity and reduce operating expenses.

Nortel Networks Converged Applications - “Connect Your Customers” solution takes the traditional call cen-
ter, transforms it beyond basic call routing and adds IP Telephony, multimedia, and speech recognition capa-
bilities to enable companies to connect with customers and manage relationships more effectively.

Converged Mobility

Nortel Networks Converged Mobility solutions take the characteristics of the wired LAN but remove the
restrictions of individuals being physically attached to the campus. Users are given the flexibility of anytime,
anywhere access, no matter if this means WLAN, WLAN IP Telephony, or Secure Mobile Access.

For more information on Nortel Networks, SMB-related news, events, and additional information, visit

our website at: http://www.nortelnetworks.com/solutions/smb/index.html


