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Cisco Service Exchange Solution for IP Multimedia S ubsystem (IMS)

Enabling Next-Generation Multimedia Communication S ervices

Service providers are looking to increase theienexe and lower their costs by transitioning to fgederation networks that support voice, video,
and data services across multiple types of netwockess—including wireless, wireline, and cable. Clseo Service Exchange Solution for IP
Multimedia Subsystem (IMS) helps service providigploy a complete array of real-time, personalizesiness and consumer multimedia services
over any access network.

THE CHANGING LANDSCAPE OF COMMUNICATIONS

Consumers and businesses today enjoy a wide rdrg@ice for communications, entertainment, andnenéervices, which they can access in
many different ways. Many can buy their broadcéd¢® and video on demand from a cable operatatadlise TV provider, or even a DSL
provider offering IPTV. High-speed data (HSD) iséable from cable, DSL, and Wi-Fi providers. Cabjeerators and “best-effort” voice-over-
broadband service providers are entering the teleplservices market, and mobile virtual networkrafpes (MVNOS) are pursuing both consumer
and enterprise mobile wireless markets.

With so many services and so many different chdicedelivery, competition is fierce. Service proers try to offer as many services as possible
to reduce customer turnover and increase revemgaulse their market penetration for any particsgavice may be relatively low. To reduce risk
or cost of entry, some service providers are fogmaw relationships to deliver new services to naatomers. For example, voice carriers

are partnering with content providers to enterrthdtimedia services market. Around the world, wirelservice providers are investing in mobile
operators, cable operators, or each other to neewtmarkets and fuel growth.

Service providers are also evolving their netwanks next-generation delivery platforms that casilgantroduce new services. Real-time
multimedia services deployed on IP-based netwankble service providers to take advantage of tieivork investment over the greatest number
of services. However, next-generation network itectures must deliver many simultaneous applicatim many endpoints, scale to support
subscriber growth, support quality of service (Qo&)abilities, and be able to take advantage gb@ntdevice enhancements over time. Providers
want to deliver a wide range of user-personalizettimedia services to many users, regardless af liheation—for as little as possible.

The market for real-time, interactive multimediavéges is promising, if the explosive forecasts\voice-over-broadband services are any
indication. Ovum forecasts the worldwide consumeic&-over-IP (VolP) market will be 6 percent of therall consumer voice market in 2008,
representing $15 billion in service revenue and t#llion users, with half using soft clients. Othesw multimedia services, such as video
telephony and video instant messaging serviceganing considerable popularity, bringing visualmmunications into the mainstream for both
home and office users. Because today’s softphalieEj phones, smart phones, and personal-digitsistent (PDA) communicators can support
voice, data, and video, they are creating new sempportunities for service providers.

Cisco IP Next Generation Networks

To help service providers make a successful tiansio these new opportunities, Cisco Sysfetms developed an architecture called
the Cisco IP Next-Generation Network (IP NGN). @i$e NGN helps service providers develop and phair torganizations, their specific
network architectures, and business models fofutluee. It delivers both sustainable competitiveatages and profits.
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The Cisco IP NGN architecture is focused arounddlprimary areas of convergence: an applicatiogr ldat interfaces with the customer; a secure
network layer that creates and delivers the sesyi@ed in between, a service control layer thahestrates the delivery, operations, features, and
billing of the service itself. Intelligent Networkg connects all three layers, making interlayermomications efficient and productive.

Within the service control layer of the Cisco IP N@rchitecture, Cisco has developed the Servich&nge Framework (SEF), a set of enabling
technologies that allow service providers to delteelay’s voice, video, and data services effidienhile also creating a foundation for new rich
multimedia services.

The Standard for Next-Generation Networks—The IP Mul  timedia Subsystem

Within the NGN arena, a new set of standards isiggimomentum. The IP Multimedia Subsystem (IMSrisopen, standardized architecture
that aims to merge multimedia services acrossehelar world and IP networks, using the same stathgrotocols for both mobile and fixed IP
services. Based on Session Initiation Protocol \,3MS defines standard control plane interfacesfeating new applications. Industry experts
expect IMS to open up the telecommunications serd@&@velopment process to a growing base of apiaicdevelopers, accelerating new service
creation to an Internet-like pace.

IMS was initially developed by the Third Generat®artnership Project (3GPP) to meet the requiresrenESM operators seeking to deploy IP
applications over their 3G wireless networks. Stadd bodies for CDMA wireless as well as wirelirgworks have since adopted specifications
based on IMS. CableLabsthe standards-setting organization for the Néutrerican cable industry, has also adopted the Bigneore of

the IMS specification for PacketCabl@.0, which specifies requirements for real-tinmeiactive, multimedia services over cable DOCGSIS
access networks.

The Cisco IP NGN architecture and SEF support M@ $pecification and supply a comprehensive founddor the deployment of IMS-based
multimedia services, such as push-to-talk (PTT) faredi-mobile convergence (FMC), as well as marheoiP-based services such as multicasting,
IPTV, e-commerce and business IP virtual privatevaeks (VPNS).

CISCO ENABLES CARRIER-GRADE NEXT-GENERATION MULTIME DIA COMMUNICATIONS SERVICES

The Cisco Service Exchange Solution for IMS deBvire broad range of services capabilities outlindtS-based standards emerging from

the wireless, wireline, and cable industries (rédeffigure 1). The solution helps service providggserate revenue by offering their subscribers
ubiquitous access over any network to a completsy af real-time, multimedia business and conswsaerices, such as “triple-play,” push-to-talk,
presence-based services, video telephony, and Bd@ice providers can allow subscribers to eaghg@nalize and select their own multimedia
services, while retaining control of billing andagg options.
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Figure 1. Cisco Service Exchange Solution for IMS

Services developed on the Cisco Service Exchanygi@ofor IMS can scale to millions of subscribger service, and take advantage of
the service delivery intelligence of the underlyi@igco IP NGN architecture, which enables applic®tj subscribers, and access networks
to be aware of intelligent IP network attributebeTsolution delivers the following core capabiktie

- Access Independence-Services can take advantage of access networkdsatuch as QoS, while not being dependent opartizcular access
network.
Endpoint Independence—Services work to the greatest possible extent agrugtiple endpoint devices, including analog ptsrié phones,
softphone clients, Wi-Fi phones, PDA communicateideo communication devices, and more.
Rich Client Support—Services can incorporate rich client features sischultimedia capabilities, buddy lists and IM, amtegration with Web
and other client applications.
Service Mobility—Subscribers can connect their endpoint devicedfareht wireline and wireless broadband acceswowdds at different times
to receive services transparently.

- Application Independenee—Applications from different vendors, running offetient platforms, can communicate using stand&rdifased
interfaces and integrate with existing Operatid#bport Systems (OSS) with minimal effort.
Presence Suppor—Presence is a core network capability that collantbdistributes real-time subscriber state inféionato many applications
on the network.
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At the heart of the Cisco Service Exchange SoluiioiMS are the call and session control platfarmisich establish, maintain, route, integrate,
and terminate real-time voice and multimedia sessi®hese platforms also serve as the interfaeatianced voice, video, and data applications
such as voicemail, unified messaging, mobility &&s, and more. Furthermore, these core platfantesdonnect voice and multimedia services
between traditional time-division multiplexing (TDMnd IP packet networks. The platforms that prevftese call and session control services
are the Cisco Call Session Control Platform (CS@&#)Cisco BTS 10200 Softswitch, and the Cisco PZ0 Media Gateway Controller.

Cisco Call Session Control Platform

The Cisco CSCP provides broadband wireline, cald,wireless service providers with a carrier-graigtributed, intelligent SIP-based services
environment for delivering multimedia applicaticarsd services over their IP-based networks. It asthe 3GPP-defined Call Session Control
Function (CSCF) in the IMS reference architectliftee Cisco CSCP resolves the tasks common to diicagipns just once, dramatically
simplifying application development. It also alloti®e provider to retain much more customer coritrah in a traditional applications environment:
the subscriber database, profile information, preseand location, and other information that biadsibscriber to a particular service are all
managed and controlled through a single mechanism.

With the Cisco CSCP, service providers can mixmatch their applications to offer their customeaympelling new services packages. A mobile
carrier might, for example, build a contact lisphgation that simply shows which users are onliléhough this list may initially be used to

support an instant messaging service, the camientake the same list available for a PTT or ad“fime” service (allowing a subscriber to locate

all the members of the predefined group at oncgadyregating the capabilities of individual apations, the Cisco CSCP makes such applications
surprisingly simple to develop—in sharp contragh® cumbersome process found in a traditional raaglplications environment.

The Cisco CSCP comprises three closely integrateghonents:

Cisco CSCP-Service Engine (CSCP-SEyovides several critical functions, includingngee integration and interaction; SIP messageimggt
user registration; authorization of service regsiemtd management of service and subscriber da¢aCBCP-SE maps to the Serving CSCF (S-
CSCF) in the 3GPP IMS specification. The IMS Sexv@ontrol (ISC) interface of the CSCP-SE enableS-ddmpliant applications to take
advantage of the powerful session routing cap#sliof the CSCP.

Cisco CSCP-Edge Proxy (CSCP-ERrovides the edge adaptation of SIP signalinglieerse access networks, enabling seamless
interoperability between multiple access locatiand core network services and resources. The CSTprdvides user authentication, signaling
compression, QoS signaling for access networksirisgcSTUN for Network Address Translation (NATW&wall traversal and other adaptation
functions. The CSCP-EP maps to the Proxy CSCF (EF3$ the 3GPP IMS specification.

Cisco CSCP-Name Resolution Server (CSCP-NR&)a high-performance SIP server for intercamigd on-net/off-net routing. The CSCP-NRS
can be deployed as a cluster of servers for higiiability, and can be shared by multiple Point®oésence (POPSs). It handles the routing of
calls/sessions between carriers as well as betaegret and off-net subscribers. It handles requUests any server in the network that does not
have name resolution capability. The CSCP-NRS fodw/&IP requests to other sites, whether theyther ®OPs within the provider's network,
to another SIP network through a Session BordetrGiter (SBC), or to the public switched telepharetwork (PSTN) via a media gateway
controllers such as the Cisco PGW 2200. The CSCB-dRhe Cisco implementation of the Interroga@®CF (I-CSCF) and Border Gateway
Control Function (BGCF) in the 3GPP IMS specifioati

© 2005 Cisco Systems, Inc. All rights reserved.
Important notices, privacy statements, and trademarks of Cisco Systems, Inc. can be found on cisco.com.
Page 4 of 9



Cisco BTS 10200 Softswitch

The Cisco BTS 10200 Softswitch lets service proideansition gracefully from circuit-switched tagket-based infrastructures. The Cisco

BTS 10200 has a comprehensive feature set thatsalervice providers to offer local voice serviogsr any broadband access with carrier-grade
reliability, service flexibility, and scalabilityotmillions of subscribers. In addition, serviceyiders can optimize their operational efficienciesl
investment during their evolution to packet netvgorkhe Cisco BTS 10200 Softswitch enables IP caiorecto the PSTN using Signaling System
7 (SS7), H.323, and SIP. It is deployed globallycbynpetitive carriers, cable MSOs, DSL and Metro&juers, who are offering residential voice
services over broadband, and/or converged voicalatedservices to small-and-medium businesses.

For multimedia services, the Cisco BTS 10200 inteks with the Cisco CSCP for the integration of maultimedia services. In the future,
the Cisco BTS 10200 will evolve to further suppddfS and PacketCable 2.0, and provide the follovadditional capabilities:

Deployable as physically separate Call Manager8enter (CMS) or Media Gateway Controller (MGC)
- Act as Application Server to the Cisco CSCP-SE
Support call triggers via SIP for enhanced sebr{eeg., “Digital DialTone”)
Support the ISC Interface to interwork with IMS gfligation Servers (AS)
Provide efficient on-net routing between geograaly distributed BTS 10200 softswitches via a 8Bte proxy (Cisco CSCP-NRS).

Cisco PGW 2200 Media Gateway Controller

The Cisco PGW 2200 Media Gateway Controller (MG@)morts the interworking requirements of Cisco’'svi®e Exchange Solution for IMS

in allowing service providers to seamlessly rowthsdetween the PSTN and IMS-based networks. Teeo@®GW 2200 supports interoperability
between TDM interfaces and IP signaling protocoisluding SS7, Primary Rate Interface (PRI), DigRavate Network Signaling System
(DPNSS), ITU QSIG, Media Gateway Control Protodd3JCP), SIP, and H.323. With an extensive libraryvofldwide PSTN protocol

variants, the Cisco PGW 2200 has become one ahtst widely deployed PSTN interconnect platformsiRebased networks in use today,

with deployments in more than 75 countries. The@€RBGW 2200 is a field-proven, carrier-class platfodesigned to provide maximum
interoperability, reliability, and scalability.

The Cisco PGW 2200 provides SS7 interconnect fec€€AS5000 universal gateways and Cisco M@RO00 Series media gateways, offloading
PSTN voice and dial traffic to IP networks. Thed@i$GW 2200 also provides number modification, radization, and screening to supplement
the full-feature richness and strong routing caljtées of Cisco 108 Software. Deployed in conjunction with Cisco megideways, the Cisco
PGW 2200 supports applications such as VolP tramsihaged business voice, voice VPNs, tandem priu@inch exchange (PBX), and SS7
interconnect for Cisco IP contact centers.

IMS COMPONENT MAPPING
The Cisco Service Exchange Solution for IMS cossi$tCisco and partner products which map to th8 Bylecification as indicated in Table 1
below.

Table 1.  Cisco Service Exchange Solution for IMS

IMS Component Cisco Product

Proxy CSCF (P-CSCF) Cisco CSCP-Edge Proxy

Serving CSCF (S-CSCF) Cisco CSCP-Service Engine
Interrogating CSCF (I-CSCF) Cisco CSCP-Name Resolution Server
Breakout Gateway Control Function (BGCF) Cisco CSCP-Name Resolution Server
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IMS Component Cisco Product

SIP Application Server (AS) Partner product; Cisco Feature Server

Media Gateway Control Function (MGCF) Cisco PGW 2200; Cisco BTS 10200

Media Gateway (MGW) Cisco MGX® 8000 Series, with Cisco Voice Interworking Services Module (VISM-PR) and Cisco
Voice Switch Services Module (VXSM); AS5000 Series

Home Subscriber Server (HSS) Partner product

Home Location Registrar (HLR) Partner product

Policy Decision Function (PDF) Partner product

Media Resource Function Processor (MRFP) Partner product

Media Resource Function Controller (MRFC) Partner product

Signaling Gateway Function (SGF) Cisco IP Transfer Point (ITP)

SERVICES ENABLED BY CISCO SERVICE EXCHANGE SOLUTION FOR IMS

The Cisco Service Exchange Solution for IMS helgsise providers deploy real-time, interactive rima#idia services over the same access-
independent infrastructure. Although the possibleises are many, the next section highlights sofitbe market-leading multimedia services
already deployed using the Cisco solution.

Voice-over-Broadband Services

The Cisco Service Exchange Solution for IMS ha# lleé scalable infrastructure and wide range eptebny features required to support the
dramatic growth of voice-over-broadband servicgseBabling cable, DSL, Metro Ethernet, and T1/Edabband service providers to build IP
telephony environments on secure, scalable, andgeaent foundations, the Cisco solution providelear roadmap for deployment of real-time
VolP communications services for SIP endpoints. 3diation also solves the technical challengeseti¥dring voice over a shared access medium,
such as security, QoS, billing, and lawful intettcep

Cable Multimedia Communications Services

Bundling voice, video, and high-speed Internet aseethe triple play—is convenient and affordable fumsumers, and it increases revenue

and reduces subscriber turnover for service proside Parks Associates report (January 2004) shaketd?7 percent of broadband households
interested in VoIP services would switch to a &iplay service provider to gain just a $10 mon#ayings over a non-bundled set of similar
services. When triple-play customers are acquitesy; are far less likely to cancel services or gwtb another service provider. Kagan Research
reports that adding voice services to an offerihgaeo and HSD services can reduce overall custaumaover by 50 percent.

By accelerating their delivery of VolP offeringslde operators have led the way in offering triplay services. Major cable MSOs in North
America and numerous leading European cable opsratve already deployed the Cisco Cable Multim@gimmunications Solution to

provide VolIP services over their cable broadbarfidatructure. Cable MSOs are now using DOCSIS, &&able, and PacketCable™Multimedia
standards from CableLabs to introduce QoS to aadtworks, allowing them to go beyond triple playofter interactive gaming, video
communications, and other multimedia services eir tHSD networks. Additionally, cable operators aosv looking to deploy SIP infrastructures
that allow them to offer other services such asqmee, instant messaging, buddy lists displayeti@V, geographic location data, support for
SIP endpoints, and others.

Cable MSOs can most effectively deliver such adedrservices by deploying SIP platforms to connespiatate networks together, as
demonstrated by CableLabs’ adoption of the IMS I&4Bed signaling core for the PacketCable 2.0 spatifn. The Cisco Service Exchange
Solution for IMS will enable cable MSOs to suppantltiple applications on a common, standard infracttire that supports both SIP and
PacketCable, while protecting their investmentasé standards continue to evolve. The Cisco salagfiminates dependence on a single
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application vendor. Cable providers can reuse molidomponents across multiple applications anéssaetworks, allowing MSOs to provide
their subscribers with FMC for voice, video, andadservices.

Push-to-Talk Services for Wireless

Push-to-Talk (PTT) is emerging as a popular vo@eise over wireless networks. Combining aspectstifilar mobile communications, subscriber
presence detection, and walkie-talkie style instamtmunications, PTT enables subscribers to quidiiiate and engage in brief, burst-oriented
style conversations and voice conferencing. Maaglitey mobile operators have already introducedimessof PTT services, targeted at both
business and consumer markets. The PTT cellularanir expected to reach $10.1 billion in servieasenue and 340 million subscribers
worldwide by 2008 (Wintergreen Research, 2004).

The Cisco Service Exchange Solution for IMS helpelass operators offer PTT services by suppor@itRrbased VolP connections between two
or more endpoints. Service providers can take adgarof underlying IP-based networks and the inttdyandwidth efficiency of PTT to offer

a new service at incremental cost. With the Cisdot®on, service providers can bundle PTT servigigs other “Push-to-X" services such as video,
multimedia messaging, content sharing, presenckcanferencing.

Fixed-Mobile Convergence (FMC) Services for Consume r and Enterprise

Service providers are looking for new ways to boesenue, reduce costs, and increase custometyloBaith business and consumer subscribers
struggle with managing multiple phones, phone nusjb@icemail boxes, Internet access devices, andrainications bills. In the near future these
will begin to converge.

FMC represents the convergence of wireless andimérdevices, services, and ultimately networks. isinesses and consumers, FMC offers
flexibility, simplicity, and economy. The Cisco S&re Exchange Solution for IMS allows service pders to flexibly develop highly scalable
multimedia communications services that span hiatdfand mobile networks. For broadband and wisetesriers targeting the consumer market,
Cisco is already delivering both FMC-capable netwinfrastructure and Links§sendpoints. For enterprise markets, Cisco is defigeeMC
between enterprise IP telephony and cellular néd¢syavith dual-mode IP Phones phones able to roaweles Cisco CallManager sites and public
wireless networks. The Cisco Service Exchange Baldor IMS will enable operators to deliver FMQ fany subscriber service and type of
content, from voice to enhanced communicationsicesyvideo programming content, and personal n&gth as photos, music, and data
services—any service, anywhere, and anytime.

WHY CISCO

With its global commitment to service providers,ssige investment in innovation, extensive IP expertand comprehensive approach to both
the network and business needs of its customessp@ focused on helping service providers ma&e thansition to IP NGN as quickly, smoothly,
and profitably as possible. The Cisco Service ErgheSolution for IMS allows service providers tdivkr consumer and business multimedia
services over broadband wireline, and wirelesastfuctures. With an industry-leading portfoliccafrier-grade IP solutions and a successful
track record for deploying highly available soluts Cisco gives service providers the opportumitgfter reliable, scalable voice and multimedia
communications services to their customers.

The Cisco IP NGN architecture has been extendedable services providers to deploy standards-dantplMS-based foundations for
the delivery of converged, real-time multimedia commications applications. Based on these poweriagddCsolutions, service providers can
offer ubiquitous converged IP multimedia servideat tombine voice, video, and data applicatiordifferentiated and personalized ways.

NEXT STEPS
For more information about the Cisco Service ExdeaBolution for IMS, visihttp://www.cisco.com/go/sp
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