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With the recent major cutbacks and
consolidation in the telecom-networking
industry, the industry leaders are focusing
their resources on finding ways to reduce
the cost of delivering services, yet at the
same time, enhance the services they pro-
vide their customers. In the light of this,
leading network equipment companies
are rapidly embracing softswitch technol-
ogy – a new software-based switching
solution that runs on standard computing
hardware – to supplement or replace cen-
tral office switching functions. But, why
are they making the change? Essentially
because softswitches provide equivalent
functionality to many conventional phone
switches capabilities, but softswitches are
cheaper and better at incorporating the
major changes facing the industry,
including dramatic subscriber and band-
width growth, a shift to data-centric net-
works, and demand for rapid addition of
new services to remain competitive.

Four factors dominate new
softswitch network designs
While lower cost has become the primary
driver behind new softswitch network
designs this year, engineers must continue
to pay attention to other major factors that
drive the design of new systems – the
“high-order-bits,” in digital design par-
lance. For new wireless, wireline, and IP
networks, three other factors influence
new designs: massive scalability, high
availability, and enabling rapid delivery of
new services to customers, whether they
be Network Equipment Providers (NEPs)
or service providers. Lower costs are
assumed to be a major element in all three
of these factors.

Scalability – Tremendous growth in the
number of subscribers, who want always-
on connections and high speed links, is
forcing bandwidth to double every nine
months. Optical fiber network technology
is keeping pace, but Moore’s law predicts
processor speeds to double only every
eighteen months. This necessitates new
architectural approaches to telecom net-
works, distributing intelligence out to the
edges of the network, and designing more
modular, scalable architectures into the
core network elements.

High availability – As the content deliv-
ered over today’s connection-based net-
works becomes predominantly data rather
than voice, NEPs are transitioning their
core networks to IP packet-switched tech-
nologies, optimized for delivery of data,
but also capable of handling Voice-over-IP
(VoIP). A key challenge for the NEPs is to
deliver the same level of high availability
with the new packet-switched technolo-
gies as they currently deliver with existing,
voice-optimized, connection switched
technologies. And as NEPs and ISPs com-
pete in the converging wireline/wireless/
cable marketplace, continuous uptime, or
high availability, has become a second
major driving factor and a differentiator in
offering services to customers.

Rapid delivery of new services – Addi-
tionally, wireless, wireline, and IP net-
work vendors are being forced to deliver

new and improved services to retain exist-
ing customers and attract new ones as
prices for services and equipment are dri-
ven down by competition. To enable this,
NEPs and their telecom service provider
customers, ISPs and ASPs, are demanding
more open, integrated, hardware and soft-
ware stacks in their platforms, that enable
them to deliver these new services to their
customers more quickly.

Fortunately, addressing these four driving
forces, lower cost, scalability, high avail-
ability, and rapid delivery of new services,
has become much easier with the defini-
tion of new industry protocols and the
availability of standard, off-the-shelf
hardware with modern processors and
software building blocks. NEPs can now
build carrier-grade, high performance,
scalable, and highly available packet-
switched core networks, including
softswitches with Voice-over-IP (VoIP)
services using industry standard
CompactPCI hardware and software mod-
ules that leverage technologies developed
for enterprise IP-based systems.

Major elements of a softswitch
Today the IETF and other standards bod-
ies define the four basic building blocks of
softswitch architectures as shown in
Figure 1 – [1] Media Gateway Controller
(MGC), [2] Media Gateway (MG), [3]
Signalling Controller, and [4] The IP/
Internet Services Layer, such as media
servers handling voice recognition, SIP
presence services, SIP proxy servers, etc.

Open standard hardware and
software speeds softswitch
deployment
In terms of implementing a softswitch
with available, open, standard hardware,
several softswitch vendors are already
shipping softswitches with Sun Micro-
systems Netra systems or Netra CP
CompactPCI boards. This preference for
Sun Netra systems or Netra boards is
based on Sun’s historic investment in the
three critical areas needed by softswitch
vendors, scalability, high availability, and
open, integrated hardware/software stacks
from Sun and its industry partners.
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Existing software for signalling control,
call control, media gateway control, media
gateways, and SIP services is already
available from third parties for Sun
SPARC/Solaris Netra Systems and Netra
CP CompactPCI boards. The latest Netra
product offerings from Sun combine the
high availability and scalability advan-
tages of new industry standards based on
CompactPCI, with improvements in Sun’s
UltraSPARC processors, Solaris 8, and
new Netra High Availability (HA) Suite.
Figure 2 illustrates the popular Netra ct
NEBS-certified system from Sun.

High availability is improved on Netra ct
systems with hot-swap support for
CompactPCI boards, redundant disk dri-
ves, power supplies, fans, and power dis-

tribution units. Serviceability uptime is
increased through improved systems man-
agement hardware/software, LEDs to
indicate active/failed FRUs in the server,
separate microprocessor-based alarm
cards, and software agents for remote
service and SNMP/TMN agents for net-
work management service desktops. To
increase uptime, high availability middle-
ware including fast failover of NFS file
systems, boot servers, cluster node man-
agement, and checkpointing is provided
by the Netra HA Suite.

Scalability for increasing softswitch call
processing is enhanced by Sun’s Netra
CP2000 family of CompactPCI boards.
These Sun boards include new, low-power
UltraSPARC IIe embedded processors to
scale up call control and signalling control
processing in softswitches. In some of the
newer architectures, NEPs are taking
advantage of the hot-pluggable, industry
standard 100 Mbit Ethernet to implement
interprocessor cluster communications.

CompactPCI standards and new lower
power processors offer other advantages
to softswitch vendors. Sun’s Netra
CP2000 family includes faster 500 MHz
processors yet with 30 percent lower
power consumption (see Figure 3).
Equally important are higher density
PICMG standard PMC I/O connectors on
which to install SS7/E1/T1 PMC cards. A
softswitch signalling controller engine in
a single slot, with full SS7 ISUP and
TCAP stacks has been tested and bench-
marked by Sun and Ericsson AB using a
Sun Netra CP2060 processor with

Ericsson AB PMC E1/T1/SS7. As more
call processing is required, softswitch
vendors simply plug in more combo
CP2060/SS7/E1 cards.

Figure 4 illustrates a Signalling Con-
troller, Media Gateway Controller, and
Media Gateways. Ulticom, NMS Com-
munications, Brooktrout, and others pro-
vide the PSTN TDM connections and SS7
signalling interfaces, as well as the Media
Gateway TDM-IP conversions, all under
control of Sun Netra CP controllers, either
host or satellite CompactPCI processors.

Speeding new services to market
Today’s class 4/5 telecom switches offer a
set of services not yet available on
softswitches, and it will take some time
for vendors to match this functionality. To
enable softswitch vendors to deliver
equivalent services, systems built with
off-the-shelf components like the Sun
Netra ct and Netra CP2000 boards,
Solaris 8, and Netra HA Suite now pro-
vide a platform to deliver new services.
New, open, integratable software stacks
are now available, like the SunONE Open
Network Environment, to enable delivery
of new services (see Figure 5). SunONE
leverages both Sun and third-party part-
ner products, including the key elements
of any service, directory services, secure
portals, and web application and manage-
ment services. The major advantage to
telecom network builders is the ability to
leverage off-the-shelf software that mul-
tiple industry suppliers have designed to
open, standard APIs and interfaces, sav-
ing months in development and testing,
and speeding new services to market.
Sun’s Directory Server, Secure Portal,
and Forte Development Environment
products are anchor elements of the archi-
tecture. Sun third party partners fill in the
remaining key layers.

Figure 1. Typical softswitch architecture including services and
media gateway layers 

Figure 2. Netra ct CompactPCI
NEBS-compliant system in
redundant configuration

Figure 3. Sun Netra CP2060
CompactPCI processor board
with PMC I/O expansion
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Conclusion
With changing market conditions driving
the need for less expensive and more flexi-
ble switching solutions, and with services
becoming the key area of product differen-
tiation, a combination of market and tech-
nical forces will ultimately contribute to the
rapid importance of softswitch implemen-
tation. New service providers are seeking
ways of reducing costs in a crowded mar-
ket. Softswitches allow them to transfer
voice call traffic to cheaper IP networks
and also to rapidly launch new value added
services. Regardless of the size, all compa-
nies that embrace Softswitch technology
seek the benefit of cost reduction, service
differentiation, and leveraging their PSTN
investments while migrating to IP-based
networks.

New off-the-shelf hardware and software
systems are now available for vendors to
quickly build competitive softswitches.
Improved scalability and high availability
are now being delivered through Com-
pactPCI hardware and software standards
and fully NEBS-certified systems like
Sun’s Netra ct systems. Improvements in
software operating environments like Sun’s
Solaris 8, Netra HASuite, and the SunONE
Open Network Environment software
stack are based on industry Internet and
Web standards. They offer NEPs inte-
grated, open software/hardware platforms
which allow softswitch vendors to concen-
trate their resources on services differentia-
tion rather than the underlying hardware
and software.
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Figure 4. Complete softswitch and media gateways in redundant 
8-slot CompactPCI chassis

Figure 5. Open, integrated hardware and software stacks speed new
services to market
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