Chapter 1.

Carrier Ethernet Delivery
- Ethernet over Anything

Although emerged as a Local Area Network
technology, Ethernet has experiencing
exponential growth nowadays. So many facts
and cases in recent network infrastructure
construction have demonstrated nothing but the
success and popularity of Ethernet. Carriers and
service providers are facing challenges of using
Carrier Ethernet technologies to deliver business
E-line or E-LAN services, residential triple-play
senvices, and wireless/WIiMAX backhauling.

However, also because of Ethernet's LAN nature,
there are still quite a few things and protocols to
finish before it can directly be used as a
transportation technology. This transportation
revolution may take some time to complete.
Through years of researching and working with
warld major carriers and industry expertise,
Raisecom has developed a whole set of Ethermet
access and transportation technology to deliver
Carrier Ethermnet services for both individual and
enterprise subscribers.

Raisecom's diversified product portfolios provide
carriers and service operators the following
Carrier Ethernet delivery services with end-to-end
IEEEB02.3ah OAM and SNMP management with
Raisecom NView NNM platform.
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Deliver Carrier Ethernet services over any kind of infrastructure
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Carriers and service providers that offer Carrier
Ethernet services to their customers need to
extend the Ethernet transmission distance from
Points of Presence (POP) to Custormner Premises
(CP). They have quite a few means to achieve
this purpose, but the best way is to use fiber
optic cables because fiber can provide the
largest bandwidth comparing with other options.
Especially for alternative carriers and some
innovative incumbent carriers, using fiber optics
to deliver Ethemet services is considered as the
most cost-efficient way to implement their IPTV +
Data or Triple Play projects.

Raisecom media converters are designed for
accessing broadband subscribers at the edge of
IP backbone network. They bridged the
bandwidth gap between traditional TDM circuits
and IP core by providing tailored bandwidth from
32kbps to 100Mbps. Thanks to the deployment
of such media converter, bandwidth-thirst
services such as IPTV and Video Conference
were made possible.

RC series media converters perform media
conversion between 10/100/1000M twisted pairs
and 1000M fiber optics, effectively extending
Ethernet transmission distance form 100m to

120km. according to carriers' specific network
environment, different fiber optic options form
single-mode to multimode, from single-strand to
dual-strand can be ordered.

Their robustness and dependability have made
them widely welcomed and popular with carriers
and ISPs. Until the end of 2008, RC series media
converters have exceeded 2 million installations
worldwide. Through standard IEEEB02.3ah OAM
or SNMP agent, they can be both locally and
remotely managed in Raisecom NNM system.
This feature has greatly helped carriers to reduce
truck rolls and total cost of ownership.
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Delivering Carrier Ethernet access services over fiber optics
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RC111-FE RC112-FE
10/100M Media Converter

«» Cost-effective copper to fiber media conversion for Fast Ethernet service
» Fiber extension of Carrier Ethernet service

@ Optional multimode, single mode or single strand fiber optic cables

* Available with 850, 1310, and 1550nm optical wavelengths

» User configurable UTP port auto-negotiation and auto-MDI/MDIX
User configurable fiber-to-copper fault propagation

Support MTU up to 1916 Bytes

* User configurable N*32kbps rate limiting on modular version

® Front panel LED indication

® Available with standalone (AC only) and modular version

® Modular version installed in 1, 4, or 16-slot chassis with AC/DC power
] RC112-FE @ Local management via RC001-1M, RC002-4, and RC002-16

product line, including a variety of different media
converters to adapt to different network
environments. RC111-FE and RC112-FE are
standalone and rack-mountable module
respectively. Being deployed in pairs, they setup
a transparent Fast Ethernet channel between
Central Office (CO) or POP and CP over a dual-
strand fiber optic cable. By choosing different
fiber interfaces, carriers can select extension
distances among 0-2km (multimode fiber), 0-
25km, 10-60km, and 15-120km (single mode

single slot, 4-slot, and 16-slot chassis
respectively for different situations. An important

Carriers and service providers that offer Metro
Ethernet services to their customers need to
extend the Ethernet transmission distance from
Points of Presence (POP) to Customer Premises
(CP). They have guite a few means to achieve
this purpose, but the best way is to use fiber
optic cables because fiber can provide the
largest bandwidth comparing with other options.
Especially for alternative carriers and some
innovative incumbent carriers, using fiber optic

either at CO site or CP site, that eliminating
operation and inventory problems.

RC112-FE can be managed through Raisecom
NNM management system if inserted into
chassis that with SNMP agent. All the user
configurable functionalities can be set through

cables to deliver Ethernet services is considered DIP-switches on PCB or through the NNM

as the most cost efficient way to implement their fiber). system.
IPTV + Data or Triple Play projects.
The modular RC112-FE can be inserted into
Raisecom provide an entire media converter RCO001-1, RC002-4, and RC002-16 which are
10/100M
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RC112-FE inserted in RC002-16 chassis

Raisecom
NView NNM

RC111/112 connected in pairs to extend Fast Ethernet over a dual-strand fiber optic cable

Raisecom Product Catalog

Ethernet over Fiber

feature is that the same module can be deployed
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Ethernet over Fiber
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Raisecom provides an entire media converter
product ling, including a variety of different media
converters to adapt to different network
environments, RC112-GE is provided as a rack-
mountable module. Being deployed in pairs, they
setup a transparent 10/100/1000M Ethernet
channel between Central Office (CO) or POP and
CP over a dual-strand or single strand fiber optic
cable. By choosing different fiber interfaces,
carriers can select extension distances among 0-

_J Router
/Switch

RC112-GE

10/100/1000M Media Converter

Cost-effective copper to fiber media conversion for Gigabit Ethernet service

Fiber extension of Carrier Ethernet service

Optional multimode, single mode or single strand fiber optic cables
Available with 850, 1310, and 1550nm optical wavelengths

User configurable UTP port auto-negotiation and auto-MDI/MDIX

User configurable fiber-to-copper and copper-to-fiber fault propagation
Support MTU up to 1916 Bytes and Jumbo frame up to 9728 Bytes
User configurable rate limiting with increments of 0.08M, 0.8M or 8M

Front panel LED indication

Modular version installed in 1, 4, or 16-slot chassis with AC/DC power
Local management via RC001-1M, RC002-4, and RC002-16

2km (multimode fiber), 0-25km, 10-60km, and
16-120km (single mode fiber), or 0-20km with
single strand fiber.

The modular RC112-GE can be inserted into
RCO001-1, RC002-4, and RCO02-16 which are
single slot, 4-slot, and 16-slot chassis
respectively for different situations. An important
feature is that the same module can be deployed
either at CO site or CP site, that eliminating

Fiber Optic

operation and inventory problems.

RC112-GE can be managed through Raisecom
NNM management system if inserted into
chassis that with SNMP agent. All the user
configurable functionalities can be set through
DIP-switches on PCB or through the NNM
system.
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RC112-GE inserted in RC002-16 chassis

RC112-GE inserted
in RCO01-1 chassis

Customer
Premise

RC112-GE connected in pairs to deliver Gigabit Ethernet service over fiber optic cable
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Raisecom provide an entire media converter
product line, including a variety of different media
converters to adapt to different network
environments. RC512 series media converters
are capable of remote configuration and
management by using Raisecom proprietary
OAM protocol.

RC512-FE series media converters can be
divided into 3 categories: RC512-FE central-
office module, RC&512-FE-S remote-site
standalone, and RC512-FE-C remote-site

Fast Ethernet

Carrier
Ethernet (- 3
Backbone "2
B, Router

-t /Switch

Raisecom
NView NNM

Ethernet over Fiber

RC512-FE

10/100M Remote Managed Media Converter

® Fiber extension of Carrier Ethernet service

MEF 9 and 14 certified compliant for EPL, EVPL, and ELAN service
Cost-effective copper to fiber media conversion for Fast Ethernet service

Optional multimode, single mode or single strand fiber optic cables
Available with 850, 1310, and 15650nm optical wavelengths

User configurable UTP port auto-negotiation and auto-MDI/MDIX
User configurable fiber-to-copper fault propagation

®  Support MTU up to 1916 Bytes
User configurable rate limiting with N*32kbps increment
o Front panel LED indication
Modular version installed in 1, 4, or 16-slot chassis with AC/DC power
Remote and local management via RC001-1M, RC002-4, and RC002-16

V.

module. RC512-FE is rack-mountable module
that shall always be installed at Central Office or
POP site; while RC512-FE-S and RC512-FE-C
are standalone and module (remote site module)
devices that shall always be installed at
Customer Premise. By choosing different fiber
interfaces, carriers can select extension
distances among 0-2km (multimode fiber), O-
25km, 10-80km, and 15-120km (single mode
fiber), or 0-20km, 10-50km, and 15-100km with
single strand fiber.

Both RC512-FE-S (RC512-FE-C) and RC512-FE
can be managed through Raisecom NView NNM
management system. In order to use the remote
management function, RC512-FE shall always be
inserted into chassis that with SNMP agent, then
remote RC512-FE-S (or RC512-FE-C) can also
be configured and managed through Raisecom
NNM system. All the user configurable
functionalities can be set through DIP-switches
on PCB or through the NNM system.

RC512-FE inserted in RC002-16 chassis

10/100M
Fiber Optic F\ Ethernet
=
Customer
Premise

RC512-FE-5/C

RC512-FE and RC512-FE-S/C connect in pairs to extend Fast Ethernet over fiber optic cable

Raisecom Product Catalog
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Ethernet Demarcation Device

RC552-FE

RC552-GE

RC552 series media converters are capable of
remote configuration and management by using
|IEEEB02.3ah OAM protocol. RC552-FE works in
pairs to provide Fast Ethernet channel between
Central Office and Customer Premise; while
RC552-GE in pairs provides Gigabit Ethernet
channel. By choosing different fiber interfaces,
carriers can select extension distances among 0-
2km (multimode fiber), 0-25km, 10-60km, and
15-120km (single mode fiber), or 0-20km, 10-
50km, and 15-120km with single strand fiber.
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RC552-FE RC552-GE

IEEE802.3ah OAM Managed Media Converter

MEF 9 and 14 certified compliant with EPL, EVPL, and ELAN service

Fiber extension of Carrier Ethernet service

Optional multimode, single mode or single strand fiber optic cables

Available with 850, 1310, and 1550nm optical wavelengths

User configurable UTP port auto-negotiation and auto-MDI/MDIX

User configurable fiber-to-copper fault propagation

RC552-FE: MTU up to 1916 Bytes; rate limiting at 32kbps

RC552-GE: Jumbo Frame up to 9728 Bytes; rate limiting at 0.08M, 0.8M or 8Mbps
RC552-GE supports VLAN stacking (Q-in-Q) function

RC552-GE supports reading of SFP Digital Diagnostic Function

Front panel LED indication

Modular version installed in 1, 4, or 16-slot chassis with AC/DC power
Remote management via RCO01-1M, RC002-4, and RC002-16

~\

A

RC552 supports IEEEB02.3ah standard OAM
functions, including Dying Gasp, Critical Event,
OAM Discovery, Link Fault Indication, Link
Monitoring, Remote Loopback and other
extended functions.

Both RC552 device at CO site and its peer at
CPE site can be managed through Raisecom
NNM management system. In order to use the
remote management function, RC552 at CO site
shall always be set to MASTER mode and
inserted into chassis that with SNMP agent; while

the device at CPE site shall be set to SLAVE
mode and inserted into chassis without SNMP
agent (usually RC0OD1-1 chassis for example).
Then remote RC552 at CPE site can also be
configured and managed through Raisecom
NNM system. All the user configurable
functionalities can be set through DIP-switches
on PCB or through the NNM system.

RC552 inserted in RCO02-16 chassis

10/100/1000M
Fiber Optic Ethernet
IEEE802.3ah
OAM protocol - % Customer
RC552 inserted in Premise

RCO01-1 chassis

RC552 installed in pairs to extend Fast and Gigabit Ethernet over fiber optic cable with 802.3ah OAM management
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