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The days of Dick Tracy’s communicator
wristwatch are nigh, and wireless service
providers (WSPs) have their work cut out
for them. Competition in the wireless
space is driving service providers to add
new features such as text messaging,
mobile e-commerce, and the emerging 
I-browser onto their existing voice-centric
infrastructures. Adding these new services
will create bandwidth bottlenecks that
affect service and send customers running
to their competitors. WSPs that have
closely studied the numbers have already
begun to build out their infrastructures to
accommodate high-speed, bandwidth-
hungry, multi-format wireless services.

What happens, though, when WSPs 
spend millions of dollars to extend their
infrastructure to meet the new bandwidth
and complexity demands but their cus-
tomers still receive echo and dropped
calls? WSPs begin to lose the confidence
and revenue from an already apprehen-
sive customer base. The telecommunica-
tions industry already discovered that just
tacking on new hardware and software
investments is only half the battle. WSPs
adding new mobile communications
services face the same challenge: How to
get the largest number of customers with
the largest number of new services on the
network – without service slowdowns.
WSPs that can’t identify and fix a prob-
lem that is causing a wireless access
protocol (WAP) server to operate at only
20 percent eight hours out of the day will
watch their customers become frustrated
with their sluggish mobile e-mail, for
example, and look for another provider.

WSPs need to stay ahead of problems
that can cripple third-generation wireless
networks. To do so, they should deploy
integrated fault and performance man-
agement software. Not only will this soft-
ware find problems in real time so net-
work operations center (NOC) staff can
fix them before customers notice, it will
also identify problematic trends that
could affect service in the long run.
Moreover, the software should generate
performance reports that management
can use to plan for capacity without
overspending on added infrastructure
they don’t need.

Can you hear me now?
Two factors are pushing WSPs to expand
their service offerings: increased revenue
potential for services like wireless inter-
active video gaming (already in play in
Japan), and the consumer/professional
need to be more connected, remotely.
Growing average revenue per user
(ARPU) via next-generation services will
help WSPs realize their profits goals.

Consider that nearly 148 million Ameri-
cans will be cell phone subscribers with an
average of 233 minutes per month by 2004,
according to industry analyst firm Strategis
Group. Telecommunications industry ana-
lyst firm RHK predicts that bandwidth
demand from global networks could jump
300-fold in the next eight to 10 years.
Tucker Anthony Sutro Capital predicts that
the number of cell sites (towers etc., used
for transmitting wireless data traffic) will
have to increase from 100,000 now to
300,000 to accommodate the third genera-
tion code-division multiple access (3G
CDMA) protocol. This protocol, a form of
multiplexing, allows WSPs to optimize
bandwidth use by blending several signals
on a single transmission channel.

What does all of this mean? It means that
the wireless industry is poised to explode.
Businesses will want to give their employ-
ees immediate access to e-mail, presenta-
tions, data files etc. while traveling or
working in the field. Consumers will want
to stay connected by browsing the Internet
and shopping online from their cell phone,
laptop or handheld, regardless of where
they are. To deliver on such demand, scal-
able real-time performance management
helps WSPs deliver wireless services con-
sistently at expected service levels.

To meet this demand, WSPs will add new
wireless services that will make their
infrastructures more complex, and conse-
quently more difficult to manage.
Typically, wireless traffic originates from
a cell phone, handheld device, or laptop. It
then travels to base stations, WAP servers
and mobile switching centers to long-dis-
tance IP, asynchronous transfer mode
(ATM), and synchronous optical network
(SONET)/dense wavelength division
multiplexing (DWDM) networks.

As they build out their networks, WSPs
will add more bay station towers, bay sta-
tion controllers, digital switches and WAP
servers, all aimed at pushing data for these
new services to and from customers. They
will also have to increase the number of
line cards, which route wireless data, and
time cards, which determine how and
when the line cards send the data. WSPs
will use this technology to separate voice
and data traffic to more efficiently allocate
bandwidth to handle wireless data traffic.

WSPs face the same dilemma service
providers faced when they built optical
networks five years ago. They spent a for-
tune on the infrastructure, but didn’t know
how to manage it to get the best perfor-
mance out of it while preventing problems
that affect service.

Wireless gremlins
Another reason that WSPs need inte-
grated fault and performance manage-
ment technology is because of service
quality issues that have plagued the
industry. Most people who’ve used cell
phones for any length of time have expe-
rienced dropped calls, echo, and a host of
other problems that make them feel that
they’re trying to communicate using the
same technology NASA used to talk to
the early Apollo astronauts. The risk of
those problems increases as service
providers add more bandwidth-demand-
ing services such as wireless e-commerce
and text messaging. Some of the prob-
lems that could affect expanded wireless
infrastructures include:

■ Packet loss – Busy networks firing
data packets in different directions
sometimes experience congestion,
traffic re-routing or even temporary
outages that causes the network to
lose packets of information during 
the transmission.

■ Latency – Insufficient bandwidth 
can cause delays in the time it takes
packets to travel from one end of the
network to another. Latency problems
could affect how long it takes some-
one to download a Web page from a
wireless laptop.

■ Jitter – Heavily trafficked networks
can force related data packets to
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arrive at their destination at different
rates, causing a staggered effect on
the information delivery. Jitter could
make a cell phone call sound like
someone having an echoed conversa-
tion in a canyon.

As WSPs work to attract new customers
and entice existing customers to buy new
services, they’re going to have to make
sure these kinds of problems don’t arise
and frustrate customers to the point of
switching providers. They’ll need infra-
structure management software that polices
the networks, systems, and applications for
catalysts that can cause these problems.

Where do WSPs go from here?
Integrated fault and performance manage-
ment technology can provide the quality
assurance that business users and con-
sumers demand from their wireless ser-
vices. However, until recently, companies
could only deploy fault and performance
technologies as two independent systems,
because an integrated product did not
exist. While each technology did a com-
mendable job in solving certain infra-
structure problems, they only protected
companies from a portion of the problems
that could arise – and when market growth
is at stake, as with WSPs, the ability to
solve problems that affect the user experi-
ence is critical to the business.

Marrying fault and performance
management
Fault systems pinpoint real-time problems
because they rely on simple network man-
agement protocol (SNMP) traps that sit on
individual components, such as servers,
routers, and switches, and other network
elements. In addition, NOC staff can place
agents on systems or in between devices in
their wireless networks to monitor different
functions. When a device, such as a WAP
gateway, for example, exceeds a given per-
formance threshold, the agent generates a
trap for that fault and sends an alarm to the
company’s  management interface. These
alarms help NOC staff identify problems
before their customers do.

Performance systems track how different
infrastructure elements perform over time,
so NOC staff can understand normal
behavior and see trends developing that
could indicate a developing problem.
Usually, performance relies on SNMP
polling to assess the wireless infrastruc-
ture’s health. The infrastructure manage-
ment system periodically sends messages
to the various devices to sample their per-
formance and to determine if they are
operating within acceptable levels. The

devices reply to the management system
with the performance data that the system
will store in a database.

More advanced performance management
will automatically correlate historical
trend data and put it into reports. They will
also provide predictive trending so NOC
managers can proactively adjust traffic
flows as the demand for service fluctuates.
The reports give NOC staff a clear view of
what’s going on in the infrastructure. By
seeing how devices operate over time,
managers can get a better view of how
they normally run, and when something is
wrong.

Companies that only deployed fault sys-
tems often faced a barrage of alarms that
sometimes blinded them to real problems,
and also couldn’t see and prevent problems
that developed over time. Companies that
only deployed performance systems often
didn’t see a hard fault such as a server
crashing until minutes after the fact. 

Many companies that deployed both fault
and performance systems tried to link
them to get one view of their infrastruc-
ture’s health. However, in most cases they
had to look at two separate screens and
manually correlate the real-time fault data
with the historical performance informa-
tion to see what problems were arising
and why. This took time and often did not
work well. It forced NOC staff to focus
too much of their day on management
infrastructure management rather than on
the company’s core business functions.

Keeping service up and running
WSPs facing increased infrastructure
demands of next-generation services will
need fault and performance working
together so they have the combined infra-
structure management view to deliver the
quality of service their customers expect.
For example, if a content server falls
below a pre-set threshold for delivering
data to a WAP gateway, most fault sys-
tems will automatically send an alarm,
and keep sending an alarm for as long as
the problem exists. The resulting barrage
of alarms often prevents NOC staff from
seeing what else is going on the infra-
structure. De-duplication capabilities can
narrow down the number of alarms, but
still won’t tell staff why the alarm was
sent. Blending performance management
with the fault capabilities lets staff refine
the threshold for the content server. If it
falls below the threshold for more than 20
minutes, the system will send an alarm
that a real problem is occurring, and not
just a random spike.

This integrated view gives WSPs better
information about how their infrastruc-
tures are running, and tells them when a
problem occurs and why. Armed with this
information, they can quickly find and fix
problems before they affect service, with-
out having to waste time and money track-
ing down phantom performance issues in
the infrastructure. These features give
them the information they need to main-
tain service level agreement (SLA) condi-
tions set with their customers and to prior-
itize what problems they need to address
and which ones they can ignore. 

Boosting revenue 
Products that manage critical traffic flows,
together with predictive real-time man-
agement gives WSPs a comprehensive
view of their entire next-generation infra-
structures. WSPs can leverage this soft-
ware functionality to keep their infrastruc-
tures running smoothly despite the heavy
bandwidth demands of text messaging
and wireless Internet browsing.

Integrated fault and performance manage-
ment gives WSPs the information they
need to make sound decisions about
capacity planning. They can also prove
that they are meeting quality of service
SLAs they sign with customers. WSPs
can generate additional revenue by selling
this performance information back to their
customers so that they can use it to plan
for future needs. Competition is fierce in
the wireless market. Providers that con-
nect users to e-mail, the Internet, and the
increasing array of communication ser-
vices are the ones that will continue to
grow. Integrated fault and performance
management will help them sustain that
growth by managing  the networks, sys-
tems, and applications in their expanded
wireless infrastructures to provide the reli-
able, quality service customers demand. 
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