Introduction to Multiservice Access Platform (MAP)

RAD Data Communications offers carriers, telecom
operators and service providers a winning service
deployment strategy. It is designed to speed return on
investment in access network equipment and Local Loop
plant, as well as to facilitate the rollout of a variety of
services. Most importantly, carriers can quickly generate
income without incurring substantial infrastructure costs.

RAD’s Multiservice Access Platform (MAP™) is based on deploying
specialized equipment at the customer premises, in the Local Loop and at
the carrier’s point of presence (POP). The MAP product family includes the
FCD range of dedicated multiservice network termination units as well as
the Megaplex line of multiservice access multiplexers (TDM or hybrid TDM,
IP and Frame Relay), and the DXC series of multiservice access nodes. All
products offer built-in Last Mile solutions such as HDSL, SHDSL and fiber
optics.

The FCD family of compact, low cost, multiservice network termination
units (NTUs) extends the E1/T1 network to the customer premises, enabling
carriers and service providers to create a flexible, service-independent
access model while offering a competitive and wide service portfolio.
Controllable from a single management platform, the NTUs feature
optional, cost-saving, built-in HDSL, SHDSL or fiber optic modems.
Complementing the FCD family, intelligent NTUs are available with
powerful demarcation features, offering a cost-effective and quick service
deployment alternative for global carriers expanding their offered services
over a third party’s infrastructure while offering extensive diagnostics
capabilities.
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Multiservice Access Platform (MAP)

RAD’s Megaplex-2100/2200 multiservice access multiplexers offer a wide
range of data, LAN and voice services. They also offer a wide variety of
analog and digital voice connections — PCM, ADPCM, G.723.1, BRI ISDN
and digital E1/T1 interfaces. These include tail-end modems and up to four
E1/T1 lines (including hybrid TDM and Frame Relay connectivity) for
distributing different services over the same infrastructure and splitting these
services at the POP. They also include built-in fiber optic and HDSL main
trunk modems.

The DXC family of modular multiservice access nodes provides non-
blocking DSO cross connect for up to 30 E1/T1 lines and supports built-in
Local Loop solutions. Plug-in interface modules supporting n x 56/64 kbps,
ET or T1 transmission with built-in HDSL, SHDSL and fiber optic modems,
E3/T3, fractional E3/T3, STM-1 or fractional STM-1 are available. The
optional DIM module provides inverse multiplexing capabilities for up to
eight E1/T1 lines, supporting native LAN connectivity and video streaming
applications.

The Optimux family of TDM multiplexers enables operators to quickly and
effectively extend E1, T1 and LAN services over E2/E3/T3 fiber/coax from
add-drop multiplexers (ADMs) located at the distribution node to remote
locations at distances up to 75 km (47 miles).

The R-STM-1E offers STM-1 ADM capabilities, providing a robust and
resilient alternative to access network extension in the carrier environment.
It is a quick, cost-effective alternative for service deployment for utility
companies. To further rationalize service deployment, the SDH segment of
the access solution is coherently managed and provisioned from a single
management application, controlling both SDH and PDH equipment.
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DXC Family

Multiservice Access Nodes

Multiservice Access Nodes

e Small 1U or 3U high enclosure

e Modular construction with four, five or
15 1/O slots

e Services supported: n x 56/64 kbps,
ISDN, IDSL, HDSL, SHDSL, E1, T1, E3,
T3 and STM-1

e Optional system redundancy

e Optional link and/or hardware
protection

e Integrated fiber optic, SHDSL, HDSL
and IDSL modems

e Diagnostic capabilities include local
and remote loopbacks and BER test

e Inverse multiplexing up to 15.7 Mbps

e DSO non-blocking cross connect and
groomer

e Built-in E1/T1 converter including
A-law/u-law and signaling conversion for
PCM timeslots

e Broadcast capabilities (single point to
multipoint)

e Auxiliary control from an ASCII terminal

e SNMP agent for in-band and out-of-
band network management using
RADview software

e Separate dial-in/dial-out option

The DXC family consists of modular multiservice
access nodes providing non-blocking DSO cross
connect for up to 120 lines (32 lines in the
DXC-8R, 40 lines in the DXC-10A and 120 lines
in the DXC-30).

Plug-in interface modules can accommodate up
to eight links (see Modules section below).
Support is provided for n x 56/64 kbps, ISDN,
E1, T1, E3, T3 and STM-1 over fiber, copper,
IDSL, HDSL and SHDSL. An inverse multiplexing
module with a rate capacity of up to 15.7 Mbps
is also available.

The DXC modules are available with an
integrated fiber optic, IDSL, HDSL or SHDSL
modem for Local Loop applications. An optional
internal CSU/LTU is available for range extension.
Diagnostic and test tools, such as loopbacks and
internal BER test, are supported.
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Grooming fractional traffic

Cross connect, groomer and broadcast

The DXC family allows maximum flexibility
between its ports. A user-programmable
connection table connects any incoming

56/64 kbps timeslot to any outgoing 56/64 kbps
timeslot. The ports can be any of the DXC
modules. Support is provided for cross connect
functions such as drop-and-insert, distribute and
collect.

The DXC family enables grooming fractional
traffic from the user side into full E1/T1, E3/T3 or
STM-1 trunks, for connection to the network.
Grooming and bandwidth maximization is
implemented by placing the n x 56/64 kbps data
channels into an E1 or T1 frame (including
internal E1/T1 of the E3, T3 or T3/747 modules
or VC-12 containers of the STM-1 module), using
only the required number of timeslots. This
provides fractional CSU/DSU functionality.

The DXC family can broadcast any traffic
combination from a single input to numerous
destinations. Channel relocating and half duplex
conferencing are also supported.

T1/E1 converter

The DXC family is also capable of converting
between E1/T1 ports. A-law/u-law and signaling
conversion are performed according to ET and T1
standards. DXC-8R and DXC-10A convert up to
15 ports; DXC-30, up to 17 ports.

E3, T3, T3/G.747 and STM-1 multiplexer
modules

These modules provide full channelization
functionality for the multiplexing and
demultiplexing of DSO traffic. E3 aggregated
payload is up to 34 Mbps; T3 and T3/747
aggregated payload is up to 45 Mbps. STM-1
aggregated payload from a single chassis is
equivalent to 61 Mbps. When chaining a number
of units, the aggregated payload is equivalent to a
full STM-1 (63 E1 links).

The G.747-compliant T3 interface supports
standard multiplexing of 21 independent E1 lines
into a T3 frame.

Redundancy

The DXC family provides flexible redundancy
and protection to accommodate each user’s
needs and help minimize service downtime.
DXC-30 system redundancy, whether partial or
full, can be added at any time. The modules’ link
protection is user-programmable. Hardware
protection can be added at any time.

Redundancy in each unit:

— DXC-30 system redundancy (power supply
and common logic) is optional and can be
added at any time. Partial redundancy can also
be provided.

— DXC-8R has built-in full system redundancy

— DXC-10A has no system redundancy option
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Maximum flexibility in grooming and cross connect

Basic units

All of the DXCs are compact TU or 3U high units
with optional hardware for mounting in a 19"
rack.

DXC-8R

The compact 1U high unit can support up to

32 ports. The basic unit is fully redundant and
includes two power supplies, two common logic
modules and four /O slots for the plug-in
interface modules.

DXC-10A

The compact 1U high unit can support up to

40 ports. The basic unit is not redundant and
includes one power supply, one common logic
module and five 1/O slots for the plug-in interface
modules.

DXC-30

The space-saving 3U high unit can support up to
120 ports. The basic unit includes one power
supply, one common logic module and 15 1/O
slots for the plug-in interface modules. Optional
secondary power supply and/or common logic
can be ordered at any time for full or partial
system redundancy.

DXC-30E

The enhanced 6U high xDSL multiservice unit
can support up to 240 ports (see page 8).

DXC-STM-1

The DXC-STM-1 is a 7U high hybrid version of
the R-STM-1E multiplexer and the DXC-30 digital
cross connect, assembled in a single integrated
chassis and featuring both DXC 1/0 cross connect
and SDH ADM capabilities (see pages 34-36).

Various timing options cover all timing
possibilities for the E1/T1 interface. These include
internal clock, external clock and loopback
timing sourcing from any selected E1/T1,

n x 56/64 kbps, E3/T3 or fractional STM-1 port.

Setup, management and diagnostic tools

Setup, control and diagnostics can be performed

via an ASCII terminal or Ethernet port. A built-in

SNMP agent enables three management options:

- independent management

— management by the RADview-HPOV/TDM
network management system running on an
HP OpenView platform

- management by the RADview-PC/TDM
network management system running on a
Windows NT platform.

Configuration and diagnostics of remote services
are provided through either TSO or a dedicated
timeslot, which can be groomed by the DXC
alongside the payload traffic (for up to 30

management links supporting PPP). Out-of-band
management is available via PPP or SLIP.

Diagnostic loopback support for most modules
includes loopback toward the local or remote
DTE. Data monitoring capabilities are supported
by configuring any high speed port to monitor
any given port in the enclosure.

Most modules feature BER test, which can be
activated on each port at the timeslot level.

The DXC can be controlled remotely via dial-up
modem.

Modules

The following modules are supported by all of
the DXC chassis. A variety of port densities are
available, from single-port to eight-port modules.
They are hot-swappable and support hardware
and line redundancy. Most modules ensure a
protective switching time of under 50 msec.

Additional features include Last Mile modems
(fiber, IDSL, HDSL and SHDSL), range extenders
and powerful, integrated testing capabilities that
minimize network downtime. The DXC features
built-in BER testing, programmable on any port
on a timeslot level, and loopback capabilities.

R A D Data Communications °



DXC Family (Cont.)

Multiservice Access Nodes

DXC family HDSL 2w/4w
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STM-1 terminal module

DFSTM-1 one- or two-port standard 155 Mbps
STM-1 interface provides direct access to the
STM-n SDH ADM at the STM-n level. The STM-1
terminal multiplexer (TM) module grooms up to
61.44 Mbps of traffic to a standard STM-1 frame
over fiber or copper. The two-port module can be
used in a drop-and-insert daisy-chain to expand
services or for redundancy. Each port interface
can be ordered separately. Line redundancy is
supported.

E3/T3 modules

DE3 one-port E3 interface module provides
access to a standard E3 frame over an unbalanced
E3 or fiber. A user-programmable connection
table enables fractional data traffic from various
sources to be groomed into full internal ET trunks.
Line and hardware redundancy are supported.

DT3 one-port T3 interface module provides
access to a standard T3 frame over an unbalanced
T3 or fiber. A user-programmable connection
table enables fractional data traffic from various
sources to be groomed into full internal T1 trunks.
Line and hardware redundancy are supported.
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Daisy chain access topology

ET1 modules

D4E1/D8E1 four-port or eight-port interface
modules transmit to a range of up to 2.2 km

(1.4 miles) by using the built-in LTU. They have a
data rate of up to 2.048 Mbps per port, and
support BERT and loopback per timeslot. Resistive
attenuation adjustment (10 dB — 30 dB) supports
signaling monitoring applications (such as SS7
network maintenance and billing). Line
redundancy is supported.

DE1B two-port E1 interface module transmits to a
range of up to 2.2 km (1.4 miles) with an LTU
option. BERT and loopback per timeslot are
optional. Line and hardware redundancy are
supported. Automatic traffic bypassing is optional.

T1 modules

D4T1/D8T1 four-port or eight-port interface
modules transmit to a range of up to 2.2 km
(1.4 miles) by using the built-in CSU. The data
rate is up to 1.544 Mbps per port. The module
supports BERT and loopback per timeslot. Line
redundancy is supported.

IMX-4E1/T1
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DT1B two-port T1 interface module transmits to a
range of up to 2.2 km (1.4 miles), with a CSU
option. BERT, loopback per timeslot and
automatic traffic bypassing are optional. Line and
hardware redundancy are supported.

xDSL modules

D8SL eight-port interface module @

uses standard SHDSL technology

to extend the range of E1 connections over 2-wire
cable up to 10.7 km (6.6 miles).

DHL module uses HDSL technology to extend
the range of E1/T1 connections over 4-wire cable
up to 4.8 km (3 miles). The ET connection range
can be extended up to 2.5 km (1.6 miles) over
2-wire cable using HDSL technology. Line and
hardware redundancy are supported.

D8U eight-port module enables IDSL extension
to remote modems at ranges up to 5.5 km

(3.4 miles) or as ISDN (U interface) 2B+D
channel transmission at ranges up to 5.5 km
(3.4 miles). The data rate is up to 128 kbps per
port.
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Special modules

DHS two-port n x 56/64 kbps data module
provides two high speed synchronous data
channels. Each channel is independently selected
for either 10/100BaseT Ethernet bridge including
VLAN support, 10BaseT Ethernet router, V.35,
RS-422/V.11, or X.21 interface.

DIM is a digital inverse multiplexer module for up
to eight E1/T1 channels (15.7 Mbps of traffic). The
module has an integrated 10/100BaseT Ethernet
bridge, including VLAN support, 10BaseT
Ethernet router, V.35, RS-530, HSSI, X.21 or E1
interface. Traffic can be groomed directly to any
of the E1, E3, T1, T3, T3/747 or STM-1 modules.
The module is interoperable with any of the IMX
products (see pages 37-39).

DT3/747 one-port T3 interface module provides
access to standard T3 according to G.747 from 21
independent E1 channels, over a copper or fiber
interface. Line and hardware redundancy are
supported.

Applications

The DXC family works opposite a variety of other
RAD equipment or other standards-based
products. The DXC-8R and DXC-10A 1U chassis
are geared for installations that require a compact
unit (e.g., cellular base stations) or lower capacity
of up to 40 ports (e.g., a carrier’s initial stage of
deployment). The most typical applications of the
DXC include:

— E1/TT access platform over SHDSL, HDSL,
IDSL, fiber or copper, featuring data/voice
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Signaling monitoring

concentration and an integrated
management solution

providing conversion/gateway between T1
and E1 networks, for both data and voice
providing high speed access (e.g., Ethernet,

backbone over n x E1/T1, E3/T3 or STM-1,
where n represents one to eight lines

distributing services from an SDH or other _

network to a wide variety of end users by
creating an E1/T1 or STM-1 daisy chain

grooming fractional trunks to full trunks, _

maximizing data traffic payload over E3, T3
or STM-1 trunks

grooming of monitoring signals (SS7 or other)
for advanced services and Quality of Service
broadcasting identical data to multiple
destinations

cross-connecting trunks at the point of
presence (POP)

- grooming a variety of services at the POP

over n x E1/T1, E3/T3 or STM-1

Target markets

DXC users and markets include the following:
HSSI) to a carrier’s high speed digital _

cellular operators

wireless operators

incumbent and alternative carriers
international carriers

utility companies

enterprises

multi-tenant units (MTUs)
transportation

ship-to-shore communications

— test and maintenance operators (SS7

networks)
Internet service providers (ISPs)

DXC Family
Features DXC-8R DXC-10A  DXC-30
Height U 1U 3U
Maximum number of ports 32 40 120
Number of I/O ports 4 5 15
System redundancy Built-in None Optional
Power supply AC/DC AC/DC AC/DC
E1, T1, E3, T3, T3/747, STM-1T modules supported All All All
xDSL modules supported All All All
ASCII, SNMP, NMS management supported All All All

R A D pata communications a



DXC-30E

Multiservice Access Nodes

Enhanced xDSL Multiservice Access Node

e 6U high enclosure, modular
construction with 15 1/O slots

e Services supported: n x 56/64 kbps,
ISDN, IDSL, HDSL, SHDSL, E1, T1, E3,
T3, T3/G.747 and STM-1

e High xDSL capacity: up to 80 SHDSL
ports and up to 240 IDSL or ISDN U
ports

e Special high port density ISDN/IDSL
module (16 ports)

e Optional system redundancy

e Integrated fiber optic, SHDSL, HDSL
and IDSL modems

e Diagnostic capabilities including local
and remote loopbacks and BER test

e Inverse multiplexing up to 15.7 Mbps

e DSO non-blocking cross connect and
groomer

e Built-in E1/T1 converter including
A-law/u-law and signaling conversion for
PCM timeslots

e Broadcast capabilities (single point to
multipoint)

e Auxiliary control from an ASCII terminal

e SNMP agent for in-band and out-of-
band network management using
RADview software

e Separate dial-in/dial-out option

The DXC-30E is a modular multiservice access
node providing non-blocking DSO cross connect
for up to 240 lines. It is designed to provide a
high port density solution for xDSL applications.
The DXC-30E features optional redundant AC or
DC power supplies and two redundant common
logic modules.

Plug-in interface modules can accommodate up
to 16 links (see description of the additional
special modules following). Support is provided
for all DXC family modules: n x 56/64 kbps,
ISDN, E1, T1, E3, T3, T3/G.747 and STM-1 over
fiber, copper, IDSL, HDSL and SHDSL (see pages
4-7). An inverse multiplexing module with rate
capacity of up to 15.7 Mbps is also available.

Cross connect groomer and broadcast

The DXC-30E allows the same flexibility between
ports as in the DXC family. Please see pages 4-7
for additional information.
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T1/E1 converter

The DXC-30E can convert up to 17 E1/T1 ports.
A-law/u-law and signaling conversion are
performed according to E1 and T1 standards.

E3, T3, T3/G.747 and STM-1 multiplexer
modules

The DXC-30E supports all DXC family multiplexer
modules. (see pages 4-7).

Redundancy

The redundancy features of the DXC-30E are
identical to those of the DXC-30 (see pages 4-7).

Basic unit

The 6U high chassis can support up to 240 ports.
The basic unit includes one power supply, one
common logic module and 15 1/O slots for the
plug-in interface modules. Optional secondary
power supply and/or common logic can be
ordered at any time for full or partial system
redundancy.

The DXC-30E supports all the features and
modules of the DXC family (see pages 4-7), but
in an extended 6U high enclosure.

Setup, management and diagnostic tools

The DXC-30E supports all the features and
management capabilities of the DXC family (see
pages 4-7).
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Modules

The DXC-30E offers the same features and
supports all the I/O modules of the DXC-30:
DE1B, D4ET, D8E1, DT1B, D4T1, D8T1, DE3,
DT3, DT3/G.747, DFSTM-1, DIM, D8U, D8SL
and DHS (see pages 4-7).

Dedicated modules for the DXC-30E:

— DHL HDSL module provides the same
features as in the other DXC chassis (see pages
4-7), but occupies only one 1/O slot

— D16U high density 16-port module enables
IDSL extension to remote modems at ranges
up to 5.5 km (3.4 miles) or ISDN (U interface)
2B+D channel transmission at ranges up to
5.5 km (3.4 miles), at data rates up to
128 kbps per port

Applications

In addition to supporting all the typical DXC
applications (see DXC family, pages 4-7), the
DXC-30E is ideal for xDSL applications that
require many SHDSL, HDSL, IDSL or ISDN
services. When loaded with the higher port
density cards or single-slot cards (DHL), the
capacity of the DXC-30E unit increases to up to
80 SHDSL ports, 28 HDSL ports or 224 IDSL
ports (14 D16U modules and one STM-1/E3/T3
module).

Target Markets

The DXC-30E serves the same markets as the
DXC-30 (see pages 4-7).



DXC-2

Multiservice Access Nodes

E1/T1 Converter and Cross Connect

e Converts between E1 and T1 data and
signaling

e Configurable A-law/u-law and signaling
conversion; or transparent conversion at
64 kbps timeslot level

e Controlled slip for buffer overflow/
underflow

e Soft-selectable to comply with ITU
Rec. G.802, Annex 2

e Optionally available with built-in LTU
(ET) or CSU (T1)

The DXC-2 E1/T1 converter and timeslot cross
connect enables conversion between one E1
signal and one T1 signal (24 timeslots). For
applications requiring timeslot swapping between
two devices operating at the same speed, the unit
can also be ordered with two ports of the same
type (i.e., two ET or two T1 ports). An optional
built-in LTU (E1) or CSU (T1) is available on
either port.

A user-programmable connection table defines
the connection of any 64 kbps incoming timeslot
to any outgoing timeslot. The DXC-2 can also
perform the required A-law/u-law and signaling
conversion in compliance with E1 and T1
standards. The E1-to-T1 conversion method can
be soft-selected to comply with ITU G.802.

Diagnostic loopback support for E1/T1 interfaces
includes loopback towards the local or remote
DTE.

Several clock modes cover all timing possibilities
for the E1/T1 interface. These include internal
clock and loopback timing, for either the E1 or
T1 interface.

The E1 interface complies with ITU C.703,
G.704, G.732 and G.823, and supports both two
and 16 frames per multiframe without CRC-4,
and framing with CRC-4. Line code is HDB3.

The T1 interface complies with AT&T TR-62411
and ANSI T1.403 requirements, and supports
both D4 or ESF framing formats and AMI line
code. Zero suppression is selectable between
transparent transmission, B7ZS or B8ZS.

Setup, control and diagnostics can be performed
via the front panel or an ASCII terminal.
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Multiservice Access Multiplexers

e Integrated access platform performing
both traffic grooming and concentration

e Highly flexible modular multiplexer

e E1/T1/E2 main links with built-in
programmable non-blocking DSO cross
connect

e IP main link (TDMolP support)

e PSTN, ISDN and data services supported
directly or through built-in 2-wire
U interface modems

e V5.1 support
® R2 support (transparent DTMF/decadic)

e Capacity:

— up to 124 analog voice channels

- up to 132 V.24/RS-232 low speed
data channels

— up to 124 n x 64 kbps data channels
(V.24/RS-232 or ISDN S and U ports)

- upto 44 G.703 V.110 low speed
data channels

e Supports multiple alternative routing in
event of trunk failure

The Megaplex is a flexible, modular multiplexer
that supports up to four full E1/T1 links per
chassis. PSTN, ISDN and data services are
supported, either directly or via IDSL/HDSL
modems compatible with the ASMi-31, HCD and
HTU modems.

The Megaplex (starting with phase 7) includes R2
support with transparent MFC/decadic
implemented within the main link. This allows
the customer to connect a legacy R2-PBX to a
digital (E1 CAS) PBX, thus extending the life span
of existing equipment. In this version, the
Megaplex offers up to four E1/T1 capacity for
all chassis with a non-blocking cross connect
capability. This provides drop-and-insert
capability between two links on one or two
modaules. In addition, the user will be able to
implement any of the protection profiles
(parallel Tx, Y cable or database flip).

The Megaplex enables integration of multiple,
dedicated voice, ISDN, video and LAN channels
onto E1/TT trunks. It splits the voice and data
channels and redirects the traffic to separate
trunks, maximizing efficiency by directly
connecting each trunk to the appropriate service.

The Megaplex is especially suitable for use as an
economical, compact remote distribution node.
It is ideal for small communities, providing mixed
services for both business and residential
customers.

Megaplex can be deployed both at the exchange
in the point-of-presence, or at the remote

distribution node location (such as in an office
building’s basement or telecommunications
cabinet).

The Megaplex can be mounted in 19" racks for
carrier and service provider environments.

The Megaplex units allow hot-swapping of all
modules.

The optional common logic, main link and power
supply redundancy ensures a high level of system
reliability on Megaplex hubs.

The 2/4 E1/T1 main links support 1+1 protection
switching for any full or fractional E1/T1 port. The
main links also support optional integrated
CSU/DSU and LTU.

Megaplex is standards compliant, ensuring
compatibility in multivendor environments
worldwide. The ET and T1 TDM framing and
signaling, PCM voice coding and ISDN and data
interfaces all conform to international standards.

Megaplex devices store up to 10 different
configuration databases and can switch between
them. This feature enables alternate routing in
the event of network failure.

Extensive network management is provided on
multivendor management platforms using



standard SNMP protocol. Megaplex provides the
control and monitoring required in large
networks using the HP OpenView platform. For
smaller networks, a PC-based SNMP platform is
available.

V5.1 interface support

V5.1, the new ETSI standard interface, operates
between the access network and the switch for
basic telephony, ISDN and semi-permanent
leased lines. The V5.1 standard effectively opens
the access network to competition and allows
operators to deploy optimal access technology.

Megaplex with the V5.1 main link interface
facilitates the connection of PSTN and ISDN
residential and SOHO users to V5.1 local
exchanges.

TDM over IP support

From phase 8, the Megaplex offers a one-box
solution for the TDM over IP (TDMolP) concept.
The incorporation of the ML-IP main link module
enables TDM applications to be implemented
over IP networks. ML-IP facilitates daisy chain
and cascading of Megaplex units and enables
these units to operate opposite the IPmux family
of TDMolP gateways. Based on RAD RFER

(Resilient Fast Ethernet Ring), the ML-IP allows
the provisioning of all Megaplex services over
Fast Ethernet Ring topology with 50 msec
protection speed.

The addition of TDMolP functionality further
expands the broad scope of solutions supported
by the Megaplex family. For more information
about the TDMolP concept, please refer to the
“TDM over IP” chapter.

Management

Network management provides centralized
control of all network nodes, including interface
configuration, connection setup, alarms and
management.

All parameters are user-programmable for up to
10 independent configurations (10 databases).
All configurations are saved in non-volatile
memory.

Alarm status and system configurations are
available at all times. Multiple Megaplex hubs can
be controlled from a single PC or UNIX
workstation.

Programming and setup of a remote Megaplex
device is accomplished:
- out-of-band, through the Ethernet port
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- out-of-band, through the supervisory port of
the remote unit, over a modem link or FRAD

- in-band, using a dedicated timeslot,
dedicatedFR, PPP or RIP-2.

Diagnostics

Megaplex incorporates test features for rapid fault
detection and easy maintenance. Once in
operation, all system and /O modules undergo
self-testing, and problems are reported to the
management system. Local and remote loops
may be performed on each channel and on the
main links.

Any timeslot can be selected for BERT/tone
injection. In addition, a loop can be initiated per
any timeslot.

Signaling monitoring — the ABCD status of any
voice channel can be obtained with one click.

Alarms

Alarm information is stored in the common logic
module, and is automatically read by the
management system from any node. Up to

256 alarms can be stored in a queue and a
maximum of 1,024 alarms can be stored in a file
on the PC, to be read by the management

system.
R A D Data Communications Q
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Megaplex Family (cont.)
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System modules

The common logic module stores configuration
and event information, and uses a SLIP/PPP or

Ethernet connection to communicate with the

management station via an SNMP agent. Flash

EPROM for software download, Telnet and an

ASCII terminal are also supported.

Main link modules

The 1/2/4 E1/T1, ML-E2 and ML-IP main link
modules store the DSO matrix between the 1/O
channels and each of the E1/T1 trunks. The
modules support non-blocking cross connect for
any DSO coming from either the channels or from
the trunks. Multiple fractional E1/T1 ports are
supported.The main link supports 1+1 protective
switching within 50 msec for any E1/T1 port.

Four timing options are available:
— link receive clock

@ R A D Data Communications

— internal crystal oscillator channel

— clock from any high speed module (HS-12/6,
HS-S, HS-U, HS-703, HS-Q/N, HS-2)

— station clock

Any clock source can be set as fallback in the
event of primary clock source failure.

Megaplex-2100/Megaplex-2104

The 4U high Megaplex-2100 has 12 slots (five
in the 2U high Megaplex-2104 chassis) for
both 1/O and main link modules. This allows a
wide variety of data, voice, fax and LAN
applications. All Megaplex-2100 modules fit
both chassis.

Megaplex-2100 main link modules requiring
CL.2 (from phase 6)

These main links offer increased functionality
and efficiency. With two ports, these main
links enable redundant configuration for two

aggregate links (database flip). In addition, the
new main links support a non-blocking DSO
cross connect between two trunks and 1+1
protective switching within 50 msec. The CL.2
platform does not support main links from
Megaplex-2100, phase 5.0 and earlier.

ML-IP

Three-port 10/100BaseT Ethernet uplink
module with up to 4 Mbps uplink capacity.
This module serves as the main link to the IP
network, placing the packetized TDM data
stream from the /O modules onto the IP
network in the form of TDMolP framing.

ML-2E1, ML-1E1, ML-2T1, ML-1T1
Dual/single E1/T1 links with integral CSU/LTU.
MLF-2E1, MLF-1E1, MLF-2T1, MLF-1T1
Dual/single E1/T1 links with fiber interfaces,

eliminating the need for an external fiber optic
modem.
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MP-2100
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E1/T1

Host
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HP OpenView

network management

MP-2104
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Network
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E1/T1

E1/T1 1
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E1/T1

Corporate network over public E1/T1 network

MLH-2E1

Dual port with integrated HDSL modems that
enable connection at E1 rates over copper
lines at distances up to 4.8 km (3 miles).
Interoperable with other RAD HDSL modems.

Megaplex-2100 I/O Modules
Data modules

HS-2, HS-3, HS-Q, HS-Q/N

Two, three or four channels, each with
independently selectable data rates of

n x 64 kbps or n x 56 kbps (n=1 to 31 for ET,
or 1 to 24 for T1). Interface is field-selectable
for V.35, V.36/V.11, X.21 or RS-530/RS-422.

HS-Q/M

Four channels, operating at 64 kbps, with
built-in 4-wire short range modems compatible
with SRM-8H.

HS-ETH

One, two or four T0BaseT UTP/BNC Ethernet
bridge/router channels, supporting one, two or
four LAN-to-LAN connections.

HS-703

Four 64 kbps G.703, codirectional channels.

HS-R

Four V.24/RS-232 low speed channels.
Supports channel data rates up to 38.4 kbps
async and up to 64 kbps sync.

LS-12

Twelve sync/async V.24/RS-232 channels with
rates from 300 baud to 64 kbps, and end-to-
end control signal and BERT.

HS-U, HS-U-12

Twelve (the 12-channel module is supported
by CL.2 only) or four U interface channels
(2B+D) using 2B1Q line code for full duplex
operation over 2-wire. Supports data rates up
to 128 kbps and a range of up to 5 km

(3 miles), and includes power feeding to the
remote NT. Includes full duplex mode for
management of remote ASMi-31.

HS-S

Four ISDN S interface channels (2B+D).
Operates as either TE or NT. Each channel
supports data rates up to 128 kbps.

HSH-2E1

Two high speed channels (supported by CL.2
only) with integrated HDSL modems that
enable connection of subscribers at ET data
rates up to 4.8 km (3 miles).

FE1/T1

MP-2104
FE1/T1

MP-2104

s
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Voice/fax modules

VC-16A

Sixteen toll-quality, non-signaling PCM/
ADPCM (32/64 kbps) voice compression
channels, enabling two voice channels to be
placed on each 64 kbps timeslot.

VC-16, VC-8

Sixteen (supported by CL.2 only) or eight PCM
voice channels with optional E&M, FXS and
FXO interfaces.

VC-6A/4LB

Four voice channels for operation with special
line battery telephone sets (e.g., military field
telephones).

VC-2

Four analog voice channels with optional

interfaces:

— 2-wire or 4-wire E&M

- 2-wire FXS for direct connection to a phone

- 2-wire FXO for direct connection to a PBX
extension

- 2-wire FXS-3 for direct connection to public
telephone and PTT

- 2-wire FXO-3 for direct connection to
public PBX and PTT

The voice is digitized into standard PCM at

64 kbps.
R A D pata communications @
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SDH

R-STM-1E

IPmux-16

MP-2100
Resilient Fast

Ethernet Ring

Resilient Fast
Ethernet Ring

'
| |
-

RFER (Resilient Fast Ethernet Ring) combined with daisy chain

VC-6, VC-6A

Six analog voice channel modules support the

following interfaces:

— 2-wire or 4-wire E&M

— 2-wire FXS for direct connection to a phone
with loop start and ground start signaling
(VC-6A only)

— 2-wire FXO for direct connection to a PBX
extension with loop start and ground start
signaling (VC-6A only)

- 2-wire FXS for direct connection to public
telephone (VC-6A only) and PTT

- 2-wire FXO for direct connection to public
PBX (VC-6A only) and PTT

The voice is digitized into standard PCM at

64 kbps. For the VC-6A module, each channel

can also be compressed into ADPCM 32 kbps.

@ 't A D Data Communications

When using ADPCM compression, two
channels occupy one timeslot. (VC-6A
supported by CL.2 only.)

VC-Q

Four independent analog voice channels. Each
channel is compressed into ADPCM 32 kbps
or PCM 64 kbps. For ADPCM compression,
two channels occupy one timeslot.

VF-3/E1

Three analog compressed voice channels using
MPMLQ compression algorithm at 9.6 kbps or
4.8 kbps and supporting fax connections.
VF-PBX/E1

Six digital compressed voice channels using
MPMLQ compression algorithm at 9.6 kbps or
4.8 kbps and supporting fax connections.

Megaplex-2200

The Megaplex-2200 chassis is available either
in 6U high ANSI or 10U high ETSI models.
Both chassis have 12 slots for main link and
I/O modules. All modules are available for
both chassis.

Megaplex-2200 main link modules

ML-IP

Three-port 10/100BaseT Ethernet uplink
module with up to 8 Mbps uplink capacity.
This module serves as the main link to the IP
network, placing the packetized TDM data
stream from the I/O modules onto the IP
network.
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Network
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Megaplex

Megaplex

E1/T1 100BaseT
ISDN
U interface
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IPmux-1E |10/100BaseT

Megaplex
AR A
D Low speed data E1/T1
PC rmmmwa
e
PBX
= Megaplex
= nx 56 kbps
n x 64 kbps
Server
Multiservice Access Platform (MAP) application over IP network
ML-4E1, ML-4T1 Megaplex-2200 1/0 modules HSH-4E1
Four E1/T1 link module with integral dul Four high speed channels with integrated
CSU/LTU. Data modules HDSL modems that enable connection of
MLH-4E1 HS-12 subscribers at E1 data rates up to 4.8 km
Includes an integrated HDSL modem that Twelve or six channels of n x 56/64 kbps (3 miles).
- hronous data interfaces operating at
enables connection at E1 rates over copper synct b & Voice/fax modules
lines at distances up to 4.8 km (3 miles). multiples of 56 kbps and 64 kbps.
MLE2 HS-703, HS-R, LS-12, HS-U-12, HS-U, VC-12, VC-6 , ,
HS-5-12, HS-S Twelve or six PCM voice channels with

Includes a single E2 link with copper/fiber
interface. Enables the user to concatenate
Megaplex units with 8 Mbps rate over a single
copper or fiber connection.

(see Megaplex-2100) optional E&M, FXS and FXO interfaces.
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Megaplex-2100H

Frame Relay/TDM/IP Access Multiplexer

e Modular E1/T1 access multiplexer
supports TDM, Frame Relay and IP
networks

e Offers easy migration from a TDM
network to a Frame Relay corporate
network

e Supports E1/T1, fiber, hybrid or TDM
main links

e Supports PCM, ADPCM and MPMLQ,
low bit rate compressed voice (TDM), as
well as compressed voice over Frame
Relay/IP based on G.723 and G.729

e Supports H.323 VolP and FRF11 VoFR

e Two chassis types:
— Megaplex-2104H with five slots,
2U high
- Megaplex-2100H with 12 slots,
4U high

e Supports a variety of network

combinations with up to:

— 40 high speed TDM data channels

— 48 high speed Frame Relay data
channels

- 60 low speed Frame Relay data
channels

— 480 voice calls on a single E1;
348 voice calls on a single T1

— 60 PCM voice channels

— 88 Frame Relay voice ports

e Management through ASCII terminal or
RADview SNMP management system,
on PC or UNIX (HP OpenView)
platforms

Megaplex-2100H is designed to give service
providers the flexibility to offer cost-effective
VolP, Frame Relay and Internet services. It is part
of RAD’s managed Multiservice Access Platform
(MAP), which delivers a wide selection of services
such as data, Internet, voice, fax, ISDN and video
over a single E1/T1 line.

The modular design and dynamic bandwidth
features encourage simple, cost-effective
expansion.
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The main advantage of