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BB FEATURES

IDMolP Gateway

e TDMolP gateway enabling
E1, T1, ISDN, and analog
phone communication over
asynchronous IP and
Ethernet networks

e Framed (full or fractional)
and unframed E1/T1 user
traffic

e Four FXS/E&M/FXO voice
ports for standard analog
telephones and key system
connections

e Four standard SO NT or TE
interfaces for ISDN basic
rate service

QoS includes:

= Labeling IP level priority
Type of Service (ToS)

= VLAN tagging and priority
labeling according to
IEEE 802.1p&Q

Optional Ethernet user port
offering:
= Transparent LAN bridging

= User data bandwidth and
access control through
rate limiting and VLAN
filtering

Ethernet network port with
either copper UTP or fiber
optic interfaces

Minimal processing delay
(under 3 msec)

ConfigurabletJitter buffer to
compensate for network
packet delay

Manageable via ASCII
terminals, Telnet hosts or
RADview-Service Center,
RAD’s Java-based network
management system

Compact, 1U-high enclosure
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B DESCRIPTION

[Pmux-1E is a TDMolP gateway for

transporting E1/T1, ISDN BRI, and
FXS/FXO/E&M services over IP
and Ethernet-based networks.
[Pmux-1E converts the data
stream from the user ports to
packets for transmission over the
packet-switched network. The
addressing scheme of these
packets is IP. These packets are
transmitted via the IPmux-1E
Ethernet port to the network. A
remote TDMolP device converts
the IP packets back to TDM
traffic.

A powerful internal Layer-2
Ethernet switch provides a user
Ethernet port with rate limiting
and port-based VLAN tagging
capabilities.

The device supports standard IP
features, such as ICMP (ping),
ARP, next hop and default
gateway.

Figure 1 shows a point-to-point
application extending analog
phone service to a remote PBX,
and providing LAN-to-LAN
communication over a shared
fiber optic or UTP cable.

Figure 2 shows a multi-tenant
office building where a variety of
legacy TDM services (ISDN,
E1/T1, and analog phones) are
provided by IPmux-1E units
connected to IPmux-16 and
Megaplex-2100 with ML-IP via
the packet-switched network.

B APPLICATIONS

PERFORMANCE

® |Pmux-1E achieves end-to-end
processing delay as low as 3 msec,
using high-performance buffering
and forwarding techniques.

® Configurable packet size allows to
achieve proper balance between
PSN throughput and delay.

® An enhanced buffering
mechanism compensates for
network packet delay variation
(jitter) of up to 300 msec.

® An optional internal echo
canceller improves voice quality
when a large end-to-end delay
exists on the TDMolP link.

QoS SUPPORT

® VLAN tagging and priority labeling
are supported according to
802.1p&Q. TDMolP frames are
assigned (tagged) a dedicated
VLAN ID.

® VLAN membership allows:
= Management traffic to be run
over a dedicated VLAN
= User data traffic to be filtered
according to a set of up to
15 VLANS.
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The user can configure the ToS or
Diffserv of the outgoing TDMolP
packets. This allows the TDMolP
packets to be given a higher
priority by network switches and
routers.

Assigned, IANA-registered UDP
socket number for TDMolP
simplifies flow classification
through switches and routers.

Rate limiting can be applied on
the Ethernet user port to control
the maximum rate of the traffic
transmitted towards the
IP/Ethernet network.

TIMING
® Synchronization between TDM

devices is maintained by using
advanced clock distribution
mechanisms. The clocking options
are:

= Internal — the master clock
source for the TDM circuit is
provided by the IPmux-1E
internal clock oscillator
Loopback — the transmit clock is
derived from the E1/T1 port
receive clock

Adaptive — the clock is
recovered from the Ethernet
network interface

External — an external clock
source is used to synchronize
the units with ET1 or T1 user
interfaces via their station clock
ports.

The external clock port provides
out-of-band synchronization.
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Figure 1. Voice and Data Integration over an Ethernet Link



ETHERNET PORTS

® [Pmux-1E supports the following
Ethernet ports:

= One network port (copper or
fiber optic)
= One user port (copper).

E1 OR T1 PORT

® One ET or T1 port for connectivity
to any standard E1 or T1 device.

ISDN BRI SO PORTS

® Four standard ISDN basic rate
SO ports provide connectivity to
any Network Termination (NT) or
Terminal Equipment (TE) ISDN
device.

® The phantom feeding function
enables IPmux-1E to power the
remote user equipment (NT
mode).

ANALOG PORTS

® |Pmux-1E offers four FXS, FXO, or
E&M analog ports.

® Aninternal 16-msec echo
canceller for the analog ports is
available.

. °
® E1 and T1 interfaces support the lEacP; 30 .polrf supl;))oris remotedand
following: ocal digital loopback test modes.
= Integral LTU/CSU for line
protection and long haul
applications
= G.703 unframed and G.704
framed modes
= CAS
= CRC-4 bit generation (E1).
® An internal 16-msec echo
canceller for the E1 and T1 ports
is available.
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Figure 2. Integrated Ethernet-Based Voice and Data Access for Multi-Tenant Building
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DIAGNOSTICS

® External and internal loopbacks
can be used to check the TDM
links connectivity.

The following physical layer
alarms are supported:

= E1/T1 LOS, AlS, LOF, LCV
= ISDN SO LOF
= FXS/FXO/E&M port status.

[Pmux-T1E provides end-to-end
alarm generation and end-to-end
AlS indication. When a local E1 or
T1 port receives AlS, it is passed
to the remote port via the
Ethernet/IP network. If a local
Ethernet port is not connected,
AlS indication is generated both in
the local and the remote devices.

Table 1. Fiber Optic Interface Characteristics

® An internal built-in test (BIT) is

performed after power-up. The
results of the test are visible via
the local terminal.

® |Pmux-1E monitors LAN and IP
layer network condition statistics,
such as packet loss and packet
delay variation (jitter). The events
are stored in log files.

MANAGEMENT

® Configuration and monitoring are
performed locally via an ASCII
terminal, or remotely via Telnet,
or RADview.

® Software download is supported
via the local terminal, using
XMODEM, or remotely, using
TFTP. After downloading a new
software version, IPmux-1E
automatically saves the previous

version in non-volatile memory for

backup. Similarly, copies of the
configuration file can be
downloaded and uploaded to a
remote workstation for backup
and restore purposes.

TDMolP Gateway

RADview Service Center TDMolP
network management application
provides TDMolP service and
manages the TDMolP devices via
a user-friendly graphical interface
that allows monitoring and
configuring multiple IPmux
devices. Fault isolation, statistics
and event gathering are available.
The intuitive GUI,
"point-and-click" functionality and
easy-to-follow wizards increase
the efficiency and accuracy of the
service provisioning process.

Interface Type Wavelength Optical Power Receive Optical Loss
Min Max Sensitivity Budget Min Max
[nm] [dBm] [dBm] [dB]* [dB/km]
Multimode 1310 -14 -32 10* 1 4
Single mode 1310 -8 -32 14%* 0.5 0.8

* Permitted fiber optic cable length differs according to fiber characteristics, splices, and connectors.
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B SPECIFICATIONS

INTERFACE

Standards
ITU-T Rec. G.703, G.704, G.706,
G.732, G.823

Framing

= Unframed

= CRC-4 with or without MF
= CAS with or without MF

Data Rate
2.048 Mbps

Line Code
HDB3

Receive Level
0 to -28 dB with LTU
0 to -9 dB without LTU

Transmit Level
+3V +10%, balanced
+2.37V £10%, unbalanced

Connector

= Balanced: RJ-45

= Unbalanced: RJ-45 (RJ-45 to
BNC adapter cable is supplied)

Line Impedance
1209, balanced
75Q, unbalanced

Jitter Performance
Per ITU-T G.823

INTERFACE

Standards
AT&T TR-62411; ITU-T Rec. G.703,
G.704; ANSI T1.403, G.824

Data Rate
1.544 Mbps

Line Code
AMI, B8ZS, B7ZS

Framing
Unframed, SF, ESF

Receive Level
0 dB to -30 dB

Transmit Level

+2.75V £10% at O to 655 ft
with DSU

0dB, -7.5dB, -15 dB, -22.5 dB
with CSU

Connector

RJ-45

Line Impedance
1009}, balanced

Jitter Performance
Per AT&T TR-62411, ITU-T G.824

ETHERNET INTERFACE

e UTP

= Standards: IEEE 802.3, 802.3u,
802.1p&Q

= Data rate: 10 or 100 Mbps,
half/full-duplex

= Range: up to 100m (328 ft) on
UTP Cat.5 cable

= Connector: RJ-45

e Fiber Optic (network port only)
= Characteristics: see Table 1
= Connector: SC or LC

CONTROL INTERFACE

e Interface
RS-232/V.24 (DCE)

e Data Rate
9.6,19.2, 38.4 or 57.6 kbps

o Connector
DB-9, female

ISDN SO INTERFACE

e Compliance
ETS 300012, 1.430, NTT, 5ESS,
DMS-100, NI1

e Bit Rate
192 kbps

e Line Coding
Pseudo-ternary

e Line Termination
100Q +5%

e Connector
RJ-45

ANALOG INTERFACES

* Type
FXS, FXO, and E&M

e Modulation Method
PCM (per ITU-T G.711 and AT&T
PUB-43801), p-Law or A-Law

¢ Interface
Loop start for direct connection to
a 2-wire telephone

e Diagnostics
= Remote analog loopback
= 1-kHz tone injection
= Activity status

e Connectors
= FXS and FXO: RJ-11
= E&M: RJ-45

IPmux-1E

TDMolP Gateway

GENERAL

Timing

E1/T1:

= [nternal (from internal oscillator)

= External (E1 or T1, via dedicated
port)

= Loopback (derived from the
E1/T1 receive line)

= Adaptive (regenerated from
Ethernet link)

PCM:

= [nternal (from internal oscillator)

= Loopback (derived from
Channel 1 for the unit with
ISDN/TE, FXS, FXO and E&M
interfaces)

= Adaptive (regenerated from the
Ethernet link)

Power
AC: 100 to 240 VAC, 50/60 Hz
DC: -48 VDC only

Power Consumption
25W or 32W (with Ethernet
switch)

Physical

Height: 44 mm (1.7 in)
Width: 432 mm (17.0 in)
Depth: 246 mm (9.7 in)
Weight: 2.3 kg (5.1 Ib)

Environment

Temperature: 0-50°C (32-122°F)

Humidity: Up to 90%,
non-condensing
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B ORDERING

IPmux-1E/#/+/&/*
TDMolP gateway

# Specify power supply:
AC for 100 to 240 VAC
DC for -48 VDC

+ Specify TDM user port type:
4BRI for 4 ISDN SO interfaces
4FXS for 4 analog FXS interfaces
4FXO for 4 analog FXO interfaces
4E&M for 4 analog E&M
interfaces

4FXS-EC for 4 analog FXS
interfaces and echo canceller

4FXO-EC for 4 analog FXO
interfaces and echo canceller

4E&M-EC for 4 analog E&M
interfaces and echo canceller

E1-EC for balanced E1 interface
and echo canceller

E1CX-EC for unbalanced E1
interface, RJ-45 and echo
canceller (RJ-45 to BNC adapter
cable is supplied)

T1-EC for balanced T1 interface,
RJ-45 and echo canceller

© 1999-2006 RAD Data Communications Ltd. Specifications are subject to change without prior notice. The RAD name, logo, logotype, and the term TDMolP Driven are
registered trademarks of RAD Data Communications Ltd. All other trademarks are the property of their respective holders.

& Specify Ethernet port type:

UTP for 10/100BaseT network
port, RJ-45

MM-SC for 100BaseFx network
port, 850 nm, multimode, SC

SM-SC for 100BaseFx network
port, 1310 nm, single mode, SC

UTP/UTP for 10/100BaseT
network port, RJ-45 and
10/100BaseT user port, RJ-45

MM-LC/UTP for 100BaseFx
network port, 850 nm,
multimode, LC and
10/100BaseT user port, RJ-45

SM-LC/UTP for 100BaseFx
network port, 1310 nm, single
mode, LC and 10/100BaseT user
port, RJ-45

*  Specify station clock port type
(optional, default is none):
STC-E1 for 2.048-Mbps balanced,
RJ-45
STC-E1CX for 2.048-Mbps,
unbalanced, mini BNC
(mini BNC to BNC adapter cable
is supplied)
STC-T1 for 1.544-Mbps balanced,
RJ-45
Note: Station clock port is available for the
units with ET or T1 TDM user ports only.

SUPPLIED ACCESSORIES

Power cord

DC power supply connector kit (if a
DC-powered unit is ordered)

CBL-RJ45/2BNC/E1/X
RJ-45 to BNC adapter cable (if an
unbalanced E1 interface is ordered)

CBL-MINIBNC-BNC

Mini BNC to BNC adapter cable (if a
station clock module with
unbalanced E1 interface is ordered)

RM-34
Hardware kit for mounting one
IPmux-1E unit into a 19-inch rack

OPTIONAL ACCESSORIES

CBL-DB9F-DB9M-STR
Control port cable

RAD

data communications

www.rad.com

International Headquarters
24 Raoul Wallenberg Street
Tel Aviv 69719, Israel

Tel: 972-3-6458181

Fax: 972-3-6498250

Email: market@rad.com

North America Headquarters
900 Corporate Drive

Mahwah, NJ 07430, USA

Tel: (201) 529-1100

Toll free: 1-800 444-7234

Fax: (201) 529-5777

Email: market@radusa.com

114-100-06/06





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


