Cisco SYSTEMS

Q&A

Cisco Optical Solutions Release 6.0

Overview

Q. What is Cisc8 Optical Solutions Release 6.0?
A. Cisco Optical Solutions Release 6.0 is a set dfifea and components that increase the densitybéids, data feature support, and
carrier-class reliability of Cisco optical solutmrfFor the ONS 15454 and ONS 15600, these feanoksle:

Density
¢ Cisco ONS 15454 56-port DS1/E1 card

¢ Cisco ONS 15454 48-port DS-3/EC-1 card

¢ Cisco ONS 15454 Cross-connect/virtual cross-conswitth fabric card with four times the low-ordeoss-connect fabric. This is also a
common card for both the SONET and SDH market.

¢ Cisco ONS 15454 EC1 capability enabled on 48-p&tIEC1 line card

Scalability
¢ Cisco ONS 15454 12-port, Small Form-Factor Plugg&8FP)-based multirate card, supporting OC-3,-42(STM-1, -4, -16)

¢ Cisco ONS 15454 OC-192/STM-64 card with 10 Gig&iP (XFP) client optics, replacing three differfxed-interface client cards
(short-reach, intermediate-reach, long-reach)

¢ Cisco ONS 15600 OC-48 ITU-grid SFP support forAimg Service Any Port (ASAP) line card on the CisaNS 15600 Multiservice
Switching Platform (MSSP)

Data Feature Support
¢ Cisco ONS 15454 ML-Series 8-port 100BASE-FX card

¢ Cisco ONS 15454 8-port Carrier Ethernet card on SDH

Carrier-Class Reliability
¢ Cisco ONS 15454 Errorless side switching

¢ Cisco ONS 15454 Bridge and Roll capability for fi@mfirooming
¢ Cisco ONS 15454, ONS15327, ONS15310CL, and Cisc8 ®BB600 OSMINE certified for release 6.0

¢ Cisco ONS 15454 and ONS15310CL IP service-levedement (SLA) — helping enable voice over IP (V@AR) IPTV performance across
IP networks

¢ Cisco ONS 15454, ONS15327, ONS15310CL, and Cisc8 OB600 RADIUS support for improved network segurit
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Together, these new features and cards help eoastemers to deploy an end-to-end, Carrier Etherewtork for efficient and resilient data
services, higher-density TDM (voice) solutions feetro and access networks, and advanced switchihgaftware-tunable bandwidth
flexibility and protocol options for core networks.

Q. What are the primary customer benefits?

A. Cisco Optical Solutions Release 6.0 continues asing port density for all types of services, aidve SP to roll out revenue-enhancing
Ethernet services, and enhances the already steorigr-class features of the Cisco ONS 15454 &&dQ. With high-density DS-1/E1
services added to the previously released 48-p8¢B2ard, the Cisco ONS 15454 supports the mostriel@ interfaces in a single chassis that
supports 1:N protection. With the flexibility oféhmultirate optical card, you can provision anyiagtservice simply by inserting the
appropriate pluggable optic module. No longer do kave to stock different cards for OC-3/STM-1, OZISTM-4, and OC-48/STM-16, plus
additional cards of each for intermediate-reachgioeach, and ITU optics. Now a single card witHtiple SFP optics can perform the same
function. The Cisco ONS 15454 is the first cardlrss MSPP to offer such density in a single cbagith a single card type.

For the SDH market, Cisco Systéhis now adding support for optimized data servibesugh Carrier Ethernet functionality supporting
Generic Framing Procedure (GFP), Virtual Concaiengl/CAT), Link Capacity Adjustment Scheme (LCA&jd advanced Layer 1 and
Layer 2 features. The 8-port 10/100 Carrier Ethiecaed was announced in Release 5.0 for the SON&'Kehand this capability is now
supported in the SDH market.

In the core network, the flexibility of the CiscdNS 15600 ASAP line card has been improved by adsliqgort for ITU-grid-compliant
OC-48 SFP optics. This enables the Cisco ONS 18888P to connect directly into a DWDM network withdloe extra cost of transponders.

As a next-generation optical vendor, Cisco provigesntegrated network-management system that sltmstomers to provision, monitor,
and manage nodes from the edge to the core netw@ikco Transport Manager.

To help ensure consistent performance and secualtyier-class features such as IP SLA and RADIUtBentication are supported. IP SLA
provides SLA measurements (latency, jitter, patdes) across Metro Ethernet or dedicated SONET/8B¢(DSR/EPR) and is capable of
monitoring multiple classes of services (data, \V@fte.) over the same link. RADIUS provides a distred client/server system that secures
networks against unauthorized access. The CiscofM$B310CL, 15327, 15454, 15600) checks with ahemiication, authorization, and
accounting (AAA) server for logon/logoff. If an AAserver cannot be reached, authentication willnteeea secondary AAA server (up to
10 servers). If the network element is unable &mheany configured AAA servers, it can authenticsers locally. RADIUS covers all
network element management services (TL1, EMS, 18d€TP, FTP, Telnet, Secure Shell [SSH] Protocdh Wogging of user activity done
on the Cisco MSPP.

Q. Isitimportant to use Cisco Optical Solutions Reke 6.0, or can customers wait until Release 7.0?

A. Release 6.0 is important because it provides custéocused features that give service providemmapetitive edge today. To generate
new revenue streams and move toward a more effic@verged network (reducing capital expendit§@pEXx] and operating expenses
[OpEX]), service providers need the capabiliticst fRelease 6.0 delivers now.

Q. What is the additional cost of the Release 6.0 ecdraents for customers who already have Cisco OB¥S4 MSPPs or Cisco
ONS 15600 MSSPs installed?

A. The new interface modules for the Cisco ONS 154%#1Gisco ONS 15600 are fully compatible with therent product chassis.
Customers will simply need to purchase the linels@nd install Release 6.0 system software. THaldeadesign and capability of Cisco
multiservice optical platforms help customers uplgrand enhance their systems much less expensiigygreatly reduced exposure to
service-affecting procedures.
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Q. What customers have already purchased Cisco O@alations Release 6.0?
A. Customer information is forthcoming.

Q. When will each of these products be generally atbés?
A. Cisco plans to make Release 6.0 solutions avaifablerder in September, 2005.

Q. What is Cisco’s current global optical strategy?

A. Cisco will continue to develop its already robuBt-Smultiservice transport and Metro DWDM producttbalio for global applications.
Ethernet capability will continue to be an impottéeature of the Cisco global portfolio as inteioaal providers plan to deploy “triple-play”
services (voice, video, and data) over Etherne¢dbadrastructures.

Metro and Regional Network

Q. Are there significant differences between the Ci€guical Solutions Release 5.0 and the Releaseh@ncements to the Cisco ONS
154547 What have you seen with respect to custderaand for this platform?

A. The Release 6.0 high-density 56-port DS-1/E1 angdr multirate optical cards further strengthea @isco ONS 15454 as the leader in
interface aggregation and flexibility by facilitatj support for a large quantity of DS-1/E1 inteegmor OC-3, OC-12, and OC-48 interfaces
while requiring very few shelf slots. This freesshglf slots for additional multiservice cards tpgort revenue-generating services, including
Carrier Ethernet line cards, Cisco ONS 15454 MLi€3eEthernet cards with industry-leading Layer & hayer 3 capabilities, or storage area
network (SAN) cards.

In terms of traction and customer interest, Cisgtical solutions have been very well received aist&€has publicly announced several new
Cisco ONS 15454 MSPP and Cisco ONS 15454 MultiserVransport Platform (MSTP) customers. For detplisase visit the Cisco
pressroomhttp://newsroom.cisco.com/dlls/customer/tech.htnm#cal.

Q. How do | choose among the various Ethernet solstithrat are now available for the Cisco ONS 15454 @sco ONS 153xx
edge platforms?

A. There are essentially two types of Ethernet sesvieeivate Line Ethernet, which is a Layer 1 phasitansport option, and switched and
routed services where each data packet is swighédggregated at every point along the network.

Private Line Ethernet service involves a simple piag of data traffic into SONET/SDH payloads fartsport between two locations.
Carriers like this point-to-point transport mecltsamibecause it offers a management interface sitoitaaditional private-line DS-n TDM
services. Virtual Concatenation (VCAT), a recerhtelogy innovation, facilitates better bandwidthization when creating these point-to-
point connections. Link Capacity Adjustment Sché€l@AS) allows the dynamic resizing of these coniwers, reducing OpEx. Generic
Framing Procedure (GFP) offers a standard mechaisencapsulating the Ethernet traffic into SON&DH, thus promoting interoperability
between vendors’ Private Line Ethernet productsc@€markets these Private Line Ethernet solutisrGaarier Ethernet and is proud to
introduce 10/100 Private Line Carrier Ethernet 8ohs across access networks (with the Cisco ON& A Bultiservice Platform) and metro
networks (the Cisco ONS 15454). Cisco plans t@thice a Gigabit Ethernet card for Carrier Ethesoéitions in early 2006.

Switched Ethernet services are based on Layethhodagies and help packet aggregation to occuactt point of the network architecture. As
such, efficient multipoint service delivery and oagbscription of network bandwidth can be providéds reducing OpEx. Efficient switched
services with Resilient Packet Ring (RPR) and eobdrQoS capabilities are facilitated by the Cisdo$&ries line cards for the Cisco ONS
15454 (10/100 and Gigabit Ethernet) and the Ci&310Q (10/100 Mbps) multiservice platforms.
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Core Network

Q. Are there significant differences between the Raea0 and the Release 6.0 enhancements to the G8 15600 Series? What have
you seen with respect to customer demand for thisopm?

A. For the Cisco ONS 15600 Series, the ASAP cardsigeedower first cost and very low scaling cost. Egample, customers may start
their networks with one OC-3 ring, one OC-12 ringe OC-48 ring, one Gigabit Ethernet ring, or anmbination of transport services that
their customer base requires. The initial or curdaployment can be changed to OC-48 or GigabieE#t without additional cost (reducing
CapEx) or hands-on maintenance or modificatiom&Qisco ONS 15600 chassis (for lower OpEx). Custeroan make bandwidth selections
through software using Cisco Transport Manager.|l8#Release 6.0 is focused more on the Cisco ONS4Lpkatform, the flexibility of the
Cisco ONS 15600 is enhanced with the addition &f-ffid SFP support at OC-48 rates, eliminatingrteed for external DWDM
transponders for some applications. FurthermoeeCikco ONS 15600 benefits from the additional sgcteatures added with RADIUS
support.

Cisco optical solutions have been very well reagiged Cisco has publicly announced new Cisco ONEDA 5eries customers.

Enventis: http://newsroom.cisco.com/dlls/2004/prod_031504lhtm

US Signal:http://newsroom.cisco.com/dlls/2004/prod_040604Lhtm

Taiwan’s National Center for High-Performance Compuing (NCHC):
http://www.cisco.com/en/US/prod/collateral/optipsb724/ps2006/prod_case_study0900aecd8016b052.shtml
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