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Application Brief

Cisco 10S® MPLS Bandwidth-Assured Layer 2 Services

Cisco IOSMPL S Bandwidth-Assured Layer 2 Services is a standards-based solution that enables the deployment of premium Layer 2 services
over aMulti Protocol Label Switching (MPLS) network. Using MPLS as the core technology, service providers can take advantage of asingle
network infrastructure to offer Layer 2 and 3 services to meet awide range of customer networking needs. In this manner, service providers can
offer Frame Relay, ATM, Ethernet, Point-to-Point Protocol (PPP) and High-Level Data Link Control (HDLC) services for awide range of
speeds and levels of granularity over a converged network. These services can be easily integrated with native Layer 2 networks to provide a
smooth transition to a converged network infrastructure.

Cisco I0S MPLS Bandwidth-Assured Layer 2 Services are enabled by the combination of Cisco Any Transport over MPLS (AToM), Cisco
MPLS Traffic Engineering (TE), and Cisco quality of service (QoS) (Figure 1). The functionality offered by these Cisco Systems technologies
are unique in the industry and allow service providers to transport Layer 2 services with different levels of protection and service guarantees. In
addition, Cisco offers a comprehensive operations support system (OSS) solution for Layer 2 services based on Cisco IP Solution Center (1SC).
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Figure 1. Components of Bandwidth-Assured Layer 2 Services
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Layer 2 Services Using Cisco AToM

Cisco MPLS AToM provides the foundation to emulate Layer 2 services such as Frame Relay, ATM, Ethernet, PPP, or HDLC across an
MPLS network. Cisco AToM provides avery high level of flexibility that supports the transport of individual circuits (ATM permanent
virtual circuit/path [PV C/PVP], Frame Relay PVC, or Ethernet virtual LANS[VLANS]) or the transport of aggregate Layer 2 traffic at a physical
port level. In addition, Cisco’s implementation supports Layer 2 services between disparate technologies (also known as Layer 2 Interworking).
Thisfunctionality adds flexibility to service offerings. It facilitates the extension of geographical coverage of agiven Layer 2 service and the
introduction of emerging Layer 2 services such as Ethernet. Two types of Layer 2 Interworking—Ethernet and IP—are available to satisfy very
different service reguirements.

CiscoMPLSTE and AToM

Cisco MPLS TE enhances the transport of Layer 2 services across an MPLS network. The Fast Reroute (FRR) and bandwidth protection
functionality offered by Cisco MPLS TE allow a service provider to offer protected Layer 2 servicesin avery cost-effective manner.
Traditional protection mechanisms are more expensive and have limited flexibility. In addition, the combination of Cisco QoS and Cisco MPLS
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TE offers a scalable implementation of the traditional point-to-point guarantees that customers have come to expect from Layer 2 services.
Similarly, they can be used to create new styles of service guarantees that were not available for these services. Lastly, Cisco MPLS TE gives
the service provider atool to optimize bandwidth utilization in the MPL S backbone. This optimization can directly or indirectly benefit the
Layer 2 services offered over such traffic-engineered infrastructure.

Enhanced Cisco QoS for Layer 2 Services

Cisco QoS offers the mechanisms needed to offer along array of QoS-enhanced Layer 2 services. Different Layer 2 services create different QoS
challenges. Frame Relay and ATM are widely deployed Layer 2 services that have well-defined service-level agreements (SLAS) and the
transport of those services over an MPL'S network requires no loss of functionality. QoS plays acritical role in growing Layer 2 services, such
as Ethernet, by offering sophisticated SLAs that allow service providersto differentiate their offerings. Cisco 10S MPL S Bandwidth-Assured
Layer 2 Services provides a smooth integration between the required Layer 2 QoS mechanisms and Cisco MPLS QoS functionality. These Layer
2 mechanisms support marking, policing, shaping, queuing, and dropping features that act on frame or cells, as appropriate, to provide faithful
service emulation. The integration of these services to an MPLS network does not conflict with the implementation of QoS guarantees for other
services, such as MPLS (Layer 3) VPN, Internet, and others.

Managing Layer 2 Services

Cisco ISC provides service providers an end-to-end, unified service-management solution for Cisco routing, switching, and network security
products. Cisco I SC aso provides a robust and centralized management platform that minimizes the deployment costs, guarantees accuracy of
service deployment, and effectively deploys and manages the entire life cycle of the service, including policy-based VVPNs, management VPN,
SLASs, and QoS provisioning.

Applications

The flexibility of Cisco |IOS MPLS Bandwidth-Assured Layer 2 Services makes this solution applicable to many deployment scenarios. One
exampleisthat of service providers that are faced with the challenge of extending the geographical coverage of an existing Layer 2 service (Figure
2). Thisrequirement can be driven by a consolidation of networks, network expansion in some regions, or even an acquisition. Many of these
service providers have a high-speed | P infrastructure that currently uses MPLS or can be easily migrated to use MPLS. Cisco IOSMPLS
Bandwidth-Assured Layer 2 Services provide the functions required for transparently interconnecting the existing Layer 2 networks, while
maintaining the service guarantees on which custamers have come to rely.
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Figure 2. Extending aLayer 2 service using Cisco |OS MPLS Bandwidth-Assured Layer 2 Services
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The introduction of Ethernet to the portfolio of Layer 2 services offered by a service provider is another scenario where Cisco IOSMPLS
Bandwidth-Assured Layer 2 Services have great applicability. In this case, the high-speed Ethernet service is expected to support the proper
internetworking functionality with alarge installed base of sitesrelying on traditional Frame Relay service. At the same time, the high-speed
Ethernet service is expected to offer amulti-class SLA with strong point-to-point guarantees between multiple destinations. The combination of
Cisco MPLS TE FRR, bandwidth protection, and QoS makes possible strong and elaborate guarantees that can be met even during failure
conditions on the MPL S network. This solution allows the service provider to provide highly flexible and cost-effective services that meet the
requirements of data, voice, and video applications.
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Figure 3. Integrating Frame Relay and Ethernet Services using Cisco |OS MPL S Bandwidth-Assured Layer 2 Services
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The previous two scenarios illustrate some of the possible applications for Cisco |OS MPL S Bandwidth-Assured Layer 2 Services. Many more
Layer 2 services could be implemented to take advantage of the same network infrastructure and simultaneoudly include arich portfolio of 1P
services.
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