Delivering the Future of
Optical IP Internetworking Today

Alcatel 7770 RCP

New service paradigm
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The Alcatel 7770 Routing Core Platform

giving new meaning to scalability.

(RCP) is the ideal IP core router for this
demanding IP arena.

NEW GENER ATION IP NETWORKS DEFINED

In addition to capacity and scalability requirements,
two new requirements have appeared for IP networks,
leading to new generation IP networks.

New focus on qualitative
IP service delivery
IP-based services can be anything from web
browsing to multimedia streaming, IP-VPN, VoIP,
e-commerce and business to business. These
services can generate revenues for service
providers, as long as the services are delivered
according to the end customers’ requirements
regarding network delay, delay variation, or
bandwidth. These requirements are spelled out
in terms of service quality in SLAs.
In order to honor SLAs, service providers must
ﬁnd means to differentiate and guarantee various
services networkwide and to apply the required
quality level to each service. This service
differentiation is even more important if the
service provider wants to integrate different
networks, such as transporting voice over the
IP network.

Cost optimization
IP networks are now considered to be full-grown
networks, not only because they carry more
trafﬁc than the average PSTN, but also
due to their revenue-generating potential.
From the “share business” point of view, IP
networks must generate revenue and have
low operational and investment costs.
Revenue potential is determined by a service
provider’s ability to differentiate its services
and adhere to SLAs. Service providers can
lower both operational and investment costs
by optimizing the IP network. Two tools will
help do this:
• trafﬁc engineering
• optical internetworking
Operational costs can be further lowered by
focusing on the manageability of the IP network.
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High Performance
and Scalability
Scalable switching fabric

Distributed forwarding

Port density

IP trunking

The internal switching fabric is
a highly scalable, hardened,
Alcatel in-house developed
fabric with a constant and
predictable delay.

The Alcatel 7770 RCP uses
distributed network communication processors to guarantee full
line rate forwarding on every
interface, even with the smallest
sized packets on the fastest
interface (10 Gb/s).

The port density of the Alcatel
7770 RCP is the highest in the
industry — up to 30 slots of 10
Gb/s each, per rack.

The Alcatel 7770 RCP offer
huge traffic pipes with incre
resilience through IP trunkin

The internal switching fabric scales
from 640 Gb/s to 10 Tb/s and
beyond, with the same technology.
Due to the architecture of the
switching fabric, the delay through
the fabric is constant and therefore, predictable. This greatly
facilitates the design and implementation of QoS in IP networks.
Thanks to this complete scalability,
super-PoPs can be built to avoid
having to implement and interconnect a large number of small
boxes in a single PoP. The ability
to eliminate the need for the
intra-PoP links that distribute the
traffic within the PoP avoids a
huge increase in the number
of interfaces.
The switching fabric has a
3:1 redundancy, so if one of
the switching boards fails, the
switching fabric can still handle
the full traffic load without
losing any packets.

The distributed network communication processors provide 22
Mpps forwarding capability
per line card. This is sufficient
to guarantee full line rate IP
forwarding, even at 10 Gb/s
speeds and with the smallest sized
IP packets (40 byte IP packets).
The network communication
processors also allow advanced
filtering, while maintaining the
same full line rate forwarding.
Filtering can be based on selected
fields of a packet or the ingress
and egress context. The Alcatel
7770 RCP supports a wide range
of filter actions (acceptance,
discard, police, throttle, insert
in LSP, count).
The forwarding tables are distributed to allow maximum scalability.
All the forwarding tables are
updated simultaneously via an
internal and highly reliable multicasting feature, which is embedded in the switching fabric. This
ensures that all the forwarding
tables are in sync all the time.
Due to the flexibility of the
network communication
processors, the Alcatel 7770
RCP is also IPv6 ready.

Traffic Engineering
for Optimized
Networking
(Distributed) TE + (Networkwide)
TE = Fully Optimized Network
Resources

Distributed approach
The Alcatel 7770 RCP is equipped
with a highly sophisticated, distributed ALMA Vision IP – Traffic
Engineering (AVIP – TE) tool. This
tool works in conjunction with
an advanced and fully integrated
networking algorithm to monitor
and control LSP traffic flows in the
network. The AVIP – TE algorithm
balances traffic in the network,
redirects traffic flows, relieves
congested paths and identifies the
potential need for new networking
links quickly and accurately. The
Alcatel 7770 RCP MPLS-guided
intelligence compiles meaningful

The calculations are made with
Alcatel’s GRATE algorithm. This
centralized approach guarantees
the best possible network resource
optimization and offers the unique
ability to proactively generate
“what if” scenarios that can be
used for capacity and disaster
risk analysis. These scenarios
can be tailored for future planning
needs or in anticipation of
extraordinary traffic conditions.
The AVIP – TE application also
allows service providers to extend
the path setup to the optical layer,
leading to MPLambdaS.

Flexible Optical
Internetworking
VSR
The Alcatel 7770 RCP provides
very short reach (VSR) interfaces
for a cost-optimized and flexible
connection to transmission

By keeping the Alcatel 7770
RCP separate from the transmission equipment, both platforms
can evolve individually, ensuring
the most up-to-date combination
at all times. It also gives service
providers the flexibility to choose
the transmission technology (SDH,
SONET, DWDM, etc.)
The Alcatel 7770 RCP comes with
a complete management solution
that includes the Alcatel 5620
Network Manager (NM), formerly
the 46020 Network Manager*
for managing broadband data
networks and the Alcatel 1354
RM for managing optical networks, complemented with
ALMA Vision IP (AVIP) for service
assurance.

Co-ordinated multilayer
restoration
Alcatel 7770 RCP multilayer

Each of the 30 slots can handle
10 Gb/s, leading to an initial
interface capacity of 300 Gb/s.
Service providers can scale up
to 5 Tb/s by increasing the slot
capacity and by going to multirack configurations.
The slots can incorporate
SDH/SONET interfaces (from
OC-3/STM-1 up to OC192c/STM-64c, both clear and
channelized), Gigabit Ethernet
(1 Gb/s or 10 Gb/s) or very
short range (VSR) interfaces.
The Alcatel 7770 RCP architecture
is OC-768 ready.
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Innovative Service
Differentiation
IP trunking
The Alcatel 7770 RCP offers
huge traffic pipes with increased
resilience through IP trunking.
The Alcatel 7770 RCP provides
an excellent means to increase the
bandwidth between two adjacent
routers: IP trunking. An IP trunk is a
logical grouping of multiple physical interfaces between adjacent
nodes into one logical IP interface.
The complete trunk is advertized
as one IP link with the combined
capacity of the trunk members. All
IP traffic with same IP destination
address is distributed evenly over
the trunk members in such a way
that packet order within a flow is
preserved. If a trunk member fails,
all traffic is immediately redistributed over the available trunk links,
offering additional reliability.

The Alcatel 7770 RCP supports
multiple IP services with
enhanced quality of service
(QoS).
The Alcatel 7770 RCP supports
QoS with a full and customizable
implementation of service
differentiation (DiffServ+) and
MPLS-DiffServ. This implementation
allows data to converge with
voice, fax and streaming
applications in the same network.

As an enhancement to DiffServ,
the Alcatel 7770 RCP supports
RSVP reserved IP DiffServ “pipes”.
Even in non-DiffServ networks, the
Alcatel 7770 RCP can offer some
service differentiation by offering
better best effort (BBE), in addition
to best effort traffic.
In addition, the Alcatel 7770 RCP
interprets the type of service (ToS)
precedence bits.

DiffServ+
MPLS
The Alcatel 7770 RCP has been
designed for optimal assurance
of service quality in both DiffServenabled and non-DiffServ networks. With DiffServ, different
service classes are supported:
from services that require low
loss, low latency and low jitter to
services that require predictable
qualities, even in congestion. In
DiffServ-enabled networks, the
Alcatel 7770 RCP supports the
following classes:
• Expedited forwarding (EF)
• Assured forwarding classes
1– 4 (AF 1–4)
• Best effort (BE)
• Class selector (CS) to connect
two non-DiffServ networks
through a DiffServ network

Alcatel has the unique ability to
extend this capability over long
haul, intercontinental optical
submarine facilities, as well.

MPLambdaS
The Alcatel 7770 RCP provides
cross-domain dynamic lambda
allocation and IP management
capabilities.
The Alcatel 7770 RCP has a builtin carrier’s carrier VPN network
intelligence feature that allows its
element manager to provide crossdomain lambda and IP management capabilities.
The resulting packet and photon
convergence facilitates dynamic
lambda allocation by optical crossconnects or DWDM devices, and
helps service providers cope with
extreme traffic loads, higher router

Label switched paths (LSPs), which
are set up with MPLS, are also differentiated through MPLS-DiffServ.
The Alcatel 7770 RCP supports
both EXP-inferred LSPs (E-LSPs)
and label-inferred LSPs (L-LSPs)
saccording to Internet IETF-draft:
draft-ietf-mpls-diff-ext-02.txt.

The Alcatel 7770 RCP’s functions
and components are fully redundant, resulting in a platform
with no single point of failure.
Reliability exceeds 99.999
percent (five 9s).
The Alcatel 7770 RCP offers a
number of network redundancy
schemes, such as APS and ECMP.
These schemes are in addition to
the standard resilience offered by
IP routing protocols. Equipment
protection is covered with ECMP,
since ECMP implementation
supports switchover on a per
physical interface basis.
Co-ordinated multilayer restoration
and multiprotocol lambda switching (MPLambdaS) further enhance
the reliability. Both of these features are described later in this
document.

Non-Stop
Networking
The Alcatel 7770 RCP is a fully
redundant network element with
network resilience.
A carrier grade environment
needs the combination of
network resilience and high
quality network elements to
support current service mixes.

Complete optical core networks
must still be provisioned according
to SLAs or more dynamic schemes
for traffic reservation. The same
functionality is required as for
MPLS to provision wavelengths
throughout the core. MPLambdaS
provides the ideal solution.

Service Assurance:
ALMA Vision IP
The service quality management
and service assurance processes
for the Alcatel 7770 RCP are
supported by the ALMA Vision
IP product.
ALMA Vision IP is the Alcatel
service assurance solution dedicated to IP-centric networks and
services. It delivers a comprehensive set of applications allowing
the direct link between the
network's health and the services

• Fully customizable, so operators
can flexibly create new QoS
indicators and SLAs

Traffic Engineering
• Calculates the optimal MPLS
path configuration in the
network
• Takes into account customer
importance, SLAs, network
topology, and traffic measures
• Foresees backup paths, which
ensure that most important
customers receive uninterrupted
service, even when parts of
the network fail

Intelligent fault
management
• Uses all information available
in ALMA Vision IP, including
information from customers
and services
• Finds the root cause from
hundreds of interrelated faults
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Traffic Engineering
for Optimized
Networking
(Distributed) TE + (Networkwide)
TE = Fully Optimized Network
Resources

Distributed approach
The Alcatel 7770 RCP is equipped
with a highly sophisticated, distributed ALMA Vision IP – Traffic
Engineering (AVIP – TE) tool. This
tool works in conjunction with
an advanced and fully integrated
networking algorithm to monitor
and control LSP traffic flows in the
network. The AVIP – TE algorithm
balances traffic in the network,
redirects traffic flows, relieves
congested paths and identifies the
potential need for new networking
links quickly and accurately. The
Alcatel 7770 RCP MPLS-guided
intelligence compiles meaningful
node and link traffic pattern information and percent occupancy
statistics. It also deploys customized thresholds triggered
by clearly defined networking
parameters to meet the bandwidth
wholesaler’s most demanding
ISP client traffic and service
priority needs.

Networkwide approach
The AVIP – TE application gathers
traffic information from the entire
network and combines it with
the customer’s path and service
requirements to calculate optimal
LSPs through the IP network.
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The calculations are made with
Alcatel’s GRATE algorithm. This
centralized approach guarantees
the best possible network resource
optimization and offers the unique
ability to proactively generate
“what if” scenarios that can be
used for capacity and disaster
risk analysis. These scenarios
can be tailored for future planning
needs or in anticipation of
extraordinary traffic conditions.
The AVIP – TE application also
allows service providers to extend
the path setup to the optical layer,
leading to MPLambdaS.

Flexible Optical
Internetworking
VSR
The Alcatel 7770 RCP provides
very short reach (VSR) interfaces
for a cost-optimized and flexible
connection to transmission
equipment.
The combination of the Alcatel
7770 RCP and Alcatel’s leading
transmission products, such as
the CrossLight optical cross-connect switch, provides the best
solution for any core IP network.
Since both are equipped with
VSR interfaces, interconnection
between the Alcatel 7770 RCP
and the transmission products is
efficient and cost-effective.

By keeping the Alcatel 7770
RCP separate from the transmission equipment, both platforms
can evolve individually, ensuring
the most up-to-date combination
at all times. It also gives service
providers the flexibility to choose
the transmission technology (SDH,
SONET, DWDM, etc.)
The Alcatel 7770 RCP comes with
a complete management solution
that includes the Alcatel 5620
Network Manager (NM), formerly
the 46020 Network Manager*
for managing broadband data
networks and the Alcatel 1354
RM for managing optical networks, complemented with
ALMA Vision IP (AVIP) for service
assurance.

Co-ordinated multilayer
restoration
Alcatel 7770 RCP multilayer
restoration co-ordinates the
restoration of paths on Layer 1,
Layer 2 and Layer 3.
The Alcatel 7770 RCP multilayer
restoration feature deploys an
advanced proprietary protocol
to co-ordinate restoration of paths
on Layer 1 (restoration at the
optical layer), Layer 2 (restoration
with MPLS with backup LSPs)
and Layer 3 (restoration via
ECMP, trunking and finally IP
rerouting). The feature allows full
restoration and recovery of IP
traffic over single monochromatic
and polychromatic links between
the Alcatel 7770 RCP and the

CrossLight optical cross-connect
switch. Multilayer restoration is
uniquely qualified for carrier core,
mission-critical operations supporting IP and transport level
CoS/QoS, as well as bandwidthon-demand-enabled services for
SLAs. Unlike other vendors,

* This product belonged to the Newbridge family.
Newbridge was acquired by Alcatel in May 2000.
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Alcatel has the unique ability to
extend this capability over long
haul, intercontinental optical
submarine facilities, as well.

MPLambdaS
The Alcatel 7770 RCP provides
cross-domain dynamic lambda
allocation and IP management
capabilities.
The Alcatel 7770 RCP has a builtin carrier’s carrier VPN network
intelligence feature that allows its
element manager to provide crossdomain lambda and IP management capabilities.
The resulting packet and photon
convergence facilitates dynamic
lambda allocation by optical crossconnects or DWDM devices, and
helps service providers cope with
extreme traffic loads, higher router
fill rates and low response times.
Proprietary common control mechanisms and signaling protocols are
communicated and shared among
Alcatel’s core products, element
managers and ALMA Vision IP
service assurance solution.

e,
rt-

In short, this fully integrated network intelligence feature can help
bandwidth wholesalers clearly
define, price and deliver differentiated bandwidth pipes for diverse
ToS/CoS ISP services, such as
bundled IP/TDM services, multiattribute services, lambda differentiated services, and more.

Complete optical core networks
must still be provisioned according
to SLAs or more dynamic schemes
for traffic reservation. The same
functionality is required as for
MPLS to provision wavelengths
throughout the core. MPLambdaS
provides the ideal solution.

Service Assurance:
ALMA Vision IP
The service quality management
and service assurance processes
for the Alcatel 7770 RCP are
supported by the ALMA Vision
IP product.
ALMA Vision IP is the Alcatel
service assurance solution dedicated to IP-centric networks and
services. It delivers a comprehensive set of applications allowing
the direct link between the
network's health and the services
the customer experiences. This
product is multi-technology and
can manage IP networks and
services on top of ATM or optical
backbones. It can be used in
a multivendor environment.
ALMA Vision IP provides the
following functions:

Performance and QoS
management
• Computes relevant QoS
indicators from raw data
received from the network
• Tracks SLAs against calculated
QoS indicators and triggers
alarms when guaranteed levels
of service are not met

• Fully customizable, so operators
can flexibly create new QoS
indicators and SLAs

Traffic Engineering
• Calculates the optimal MPLS
path configuration in the
network
• Takes into account customer
importance, SLAs, network
topology, and traffic measures
• Foresees backup paths, which
ensure that most important
customers receive uninterrupted
service, even when parts of
the network fail

Intelligent fault
management
• Uses all information available
in ALMA Vision IP, including
information from customers
and services
• Finds the root cause from
hundreds of interrelated faults
• Identifies customers affected
by network faults
• Detects the reason for violation
of a customer’s SLA

Problem management
• Supports network and service
problem resolution and handles
customer complaints
• Generates and dispatches
trouble tickets
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