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Executive Summary

Customer:

Country:

Challenge:

Solution:

Advantages:

Bell Canada

Canada Bell

To monitor end-to-end operational measurements and to ensure high Quality of Service
(QoS) as well as Service Level Agreement (SLA) conformance for the IP/Carrier
Ethernet, IP/MPLS and TDM networks.

NexusMETER is a carrier-grade, multi-vendor, multi-technology performance
management solution that provides end-to-end performance monitoring capabilities for
heterogeneous networks.

|

Carrier Grade: The NexusMETER solution is used by leading Tier 1 service
providers around the world.

Standards-Based Solution: Nexus Telecom has taken an active role in engaging
with bodies such as ITU, IEEE, IETF and MEF to ensure standards compliance.

Smart Collection: Efficiently collects data that pertains to a service and/or network
resource

Scalability: Cost-effective monitoring of growing networks

Heterogeneous Solution: Monitors both legacy (ATM/FR/SONET/SDH, etc.)
technologies as well as emerging technologies (IP, Carrier Ethernet) from a single
platform

Modular: Pay-as-you-grow model to meet the individual needs of customers
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1 Synopsis & Challenge

Service providers currently face a big challenge. With the explosion of new bandwidth-hungry
residential, business and wireless services, service providers must support new market demands from
within a single network infrastructure. At the same time, they must still support legacy networks and
services to maintain existing customers and revenues.

Examples of these services include:

P Residential Services: Triple Play with IPTV, Video on Demand, etc.
P Business Services: Gigabit connectivity, video conferencing, etc.

P Wireless Services: Wireless video, gaming, etc.
This challenge is shared by Bell Canada today.

In addition to this new generation of services, multi-layer convergence (service, industry, technology
and content providers) impacts the network architecture and the underlying service assurance.

2 Bell Canada Case Study

With 28 million customer connections and over 60’000 employees, Bell
Canada is Canada’s largest Tier 1 communications company, supplying
Bell local and long-distance phone service, wireless voice and data services,
internet access, satellite television and more to one of the world's most
demanding and competitive markets. With its full range of state-of-the-art products and services, Bell
Canada has been meeting Canadians’ communications needs for over 125 years.

2.1  The Carrier Ethernet Challenge

For Bell Canada, the cost-effective foundation for all Next Generation Services and high-bandwidth
applications is to deploy Carrier Ethernet technology in the WAN. Ethernet is scalable, flexible and
cheaper than traditional ATM or Frame Relay. However, Ethernet was designed for the LAN and does
not have the same resiliency, reliability and manageability that service providers have grown
accustomed to in the WAN. Thus the challenge is to make Ethernet “carrier-grade” and thereby bridge
the gap between the LAN and the WAN to enable rapid delivery of ubiquitous services.
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2.2 Ethernet Evolution at Bell Canada

In the late 1990’s, Bell Canada began to offer a LAN extension service. The network had an ATM
core, enterprise grade aggregation switches at the network edge and demarcation switches at
customer locations. With this ATM technology, Element Manager dynamically selected a path through
the core, so only the last mile devices required inventory.

With continuing growth and increasing DSL backhaul, the traffic required additional core switches and
interlinks. Automatic Protection Switching (a.k.a. “hot switch stand-by”) was added to all core interlinks
for robustness, which doubled the port consumption.

Optimal service routing became a challenge to the Element Manager as the dynamic path routing did
not offer enough control for proper bandwidth management. Network expansion thus resulted in the
following:

P> Reduced (low) port traffic density
P> Bandwidth shortages
P> VLAN scaling limitations

P A sharp increase in Network operational expenditure (OPEX)

e
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Figure 1: Increased Complexity with APS and Network Expansion
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In 2001, Bell Canada started to implement a Resilient Packet Ring-based network to meet the high
bandwidth and stringent SLA requirements of its largest customers. This new technology brought
greater bandwidth availability, a SONET-like robustness, network simplicity and lower costs. Since
then, Bell Canada has developed its next generation network nationwide and has implemented
99,999% service availability to customers with mission critical data, burstable bandwidth overbooking,
and dedicated bandwidth, etc.

In 2005, Bell Canada introduced a Carrier Ethernet Routing Switch (a.k.a. Metro Ethernet Routing
Switch) with the following objectives:

P> Remove network scaling limitations

P Increase port traffic density

P Accelerate new service deployment

P Optimize network-related expenditures

P Provide L2 service with seamless LAN extension across geographically dispersed locations

P Offer a Universal access link to ALL enterprise customers supporting ALL services, including data,
voice, and video.

P Enable a cost-effective metro transport network for Ethernet/IP-based services & applications:

> All vendor wire-line video solutions are Ethernet-based

P Wireless and Wire-line data based on Ethernet backhaul

P Ethernet replaces TDM for Carrier Services

> IP/Network backbone (ATM/TDM replaced with Ethernet)
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2.3 The Metro Ethernet Forum

The Metro Ethernet Forum (MEF) develops technical specifications and implementation standards to
accelerate the use and adoption of Carrier-Class Ethernet networks. This organization is a global
industry alliance comprised of telecommunications service providers, cable operators, MSOs, network
equipment vendors, software manufacturers, semiconductor vendors and a testing organization. The
MEF has defined 5 attributes to distinguish Carrier Ethernet from LAN-based Ethernet:

1. Standardized Services
- E-Line, E-LAN provide transparent, private line, virtual private line and LAN services
- A ubiquitous service provided globally and locally via standardized equipment

- Requires no changes to customer LAN equipment or networks and accommodates existing
network connectivity

2. Scalability

- The ability for millions to use a network service that is ideal for the widest variety of business,
information, communications and entertainment applications

- Scans access & metro to national and global services over a wide variety of physical
infrastructure implemented by a wide range of service providers

- Scalability of bandwidth from 1Mbps to 10Gbps and beyond, in granular increments

3. Reliability
- The ability for the network to detect & recover from incidents without impacting users
- Meeting the most demanding quality and availability requirements

- Rapid recovery time when problems do occur, as low as 50ms

4. Quality of Service (Qo0S)
- Service Level Agreements with a wide choice of bandwidth and quality of service options
- ldeally suited to converged voice, video & data networks

- Provisioning via SLAs that provide end-to-end performance based on CIR, frame loss, delay
and delay variation characteristics

5. Service Management

- Standards-based monitoring, diagnosis and centrally management vendor independent
implementations

- Carrier-class OAM and rapid service provisioning the ability to monitor, diagnose, and centrally
manage your WAN via standards-based, vendor-independent implementation

! Copied from the MEF’s public Microsoft Word documents:
“MEF14_Vendor_Cert PR_vlFinal_060606.doc”
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Bell Canada strives to comply with MEF recommendations to provide its customers superb QoS and
meet its contractual obligations per its Service Level Agreements (SLAs). In doing so, Bell Canada
depends on NexusMETER to proactively monitor the performance of network resources and services.

Bell Canada’s monitoring requirements are as follows:

Reliable and efficient mechanism to capture the data

Scalable solution (e.g. up to 15,000 interfaces)

Appropriate data processing in order to provide valuable information
Appropriate mechanism to detect missing files (e.g. discards)

Flexibility to accommodate changes (e.g. polling interval, new OIDs, etc.)

¥y v v ¥y v ¥

Standards-based monitoring capabilities (i.e. ITU, MEF, IEEE)

Among the challenges of managing a large Ethernet network is “translating” end-to-end performance
of data collected on various interfaces for a customer service. In order to assess the network
performance under such conditions, it is necessary to create a network reference model and to
allocate a performance target to each portion of the network. The sum of these allocations will
represent the network performance, though providing a good mechanism to control the performance of
the network is obviously not a deterministic model, as some assumptions must be made in order to
visualize end-to-end network performance.

The ITU Y.1731 delivers additional tools to measure true end-to-end service in terms of FDR (Frame
Delivery Ratio) and latency. Once implemented by network equipment vendors, this will give service
providers a more accurate view of the performance of their networks.

Nexus Telecom has partnered with industry-leading network equipment vendors to conduct
interoperability testing and to ensure standards compliance, so Tier 1 service providers like Bell
Canada can deploy an off-the-shelf monitoring solution with little customization necessary.
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2.4 Service Assurance Solution

NexusMETER is a carrier-grade (e.g. >99.999% availability), multi-vendor (e.g. Nortel, Cisco, Huawei),
multi-technology (e.g. IP, ATM, UTMS) performance management solution that provides end-to-end
performance monitoring capabilities for heterogeneous networks. NexusMETER is the current and
projected solution of choice for Bell Canada as their network infrastructure evolves from ATM, Frame
Relay and SONET/SDH to Carrier Ethernet.

Figure 2: Smart Data Collection for Maximum Scalabi  lity

NexusMETER is an out-of-the-box solution used for:

Network and Service Monitoring
Network Capacity Planning
Troubleshooting

Trend Analysis

Yy v ¥y vY ¥

Service Level Verification
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Figure 3 illustrates the different service layers of NexusMETER — its data flow, users and interaction
points:

Figure 3: NexusMETER Network- and Service-Centric D  ata Processing
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3 Conclusion

NexusMETER'’s single platform simplifies the task of network and service monitoring for Bell Canada.

NexusMETER is a cost-effective and scalable solution that makes the total cost of ownership highly
feasible for Bell Canada, particularly as its network continues to adapt to support increasing demand
for ubiquitous services. As Bell's network grows, NexusMETER extends proportionately, and
efficiently, to support any new devices and interfaces that Bell deploys. This facilitates trend analysis
and capacity planning for Bell — without having to worry about the underlying technology, network
equipment or integration points.

While employing NexusMETER, Bell Canada is able to offer its customers superb Quality of Service
(QoS) in accordance with its Service Level Agreements, ultimately saving money while retaining and
growing its customer base.
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