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The TDM world is decreasing against packet IP/Ethernet... Because of the sensitive communication to latency,
high reliability and large number of installations of legacy, industrial applications, with analog, frequency based
RTU/NTU, the TDM transport/multiplexing of such traffic is still unavoidable. TDM PseudoWire (PW) is the solu-
tion to make legacy and sensitives applications coexist inside IP/Ethernet/MPLS.

Loop Telecom TDM PseudoWire Emulation End to End (PWE3 or PW) over switched packet Ethernet/IP/MPLS-TP
solutions can support the following infrastructures:

Multiservice PseudoWire Network Point to Point/Multipoint
over IP/Ethernet/MPLS-TP over IP/Ethernet

PseudoWire Network at EDGE of
IP/MPLS existing Network

www.LoopTelecom.com



To Transport of Analogue, Low Rate, E1/T1...
over IP/Ethernet/MPLS-TP

Loop Telecom has extensive expertise to access, transport, voice encapsulation, analog signal, synchronous,
asynchronous, legacy interfaces, teleprotection, dry contacts...and low rate SCADA Ethernet over TDM or Packet
networks. Starting from E1/T1, all multiservice interfaces we have naturally developed SDH/SONET transport
solutions, PseudoWire Emulation over PSN IP/Ethernet and finally large organized Packet Transmission Network
PTN with MPLS-TP. We gateway and bridge all these technologies to save CAPEX and OPEX.

Definitions

Multiservice This includes the technical/industrial applications as voice, analogue data, asynchronous and synchronous low rate, con-
tact relay information, teleprotection... using standard or old (legacy) interfaces, named legacy, generally their rates do not exceed 2Mbps.

TDM  The Time Domain Multiplexing makes the conversion of multiservice applications in digital information nx64kbps Time Slots or DSO
framing or unframed with E1, T1, E3, T3 interfaces. They are cross-connected by DCS/DACS and transported over copper, fiber, microwave
point to point or multiplexed by a SDH/SONET device.

PDH The Plesiochronous Digital Hierarchy is the old communication technology between TDM nodes with similar clocks. Now TDM
nodes are synchronized with the same clock and do not need hierarchy. But the PDH name is still often used to talk about TDM DSO circuits
and equipment.

SDH The Synchronous Digital Hierarchy (ETSI) makes the transport over fiber STM1/4/16/64/256 links of the TDM circuits, ATM circuits
and Ethernet EoS within a hierarchy of transport using VCxx containers. Main advantages of SDH are to carry independent circuits, with each
independent synchronization, the absolute QoS because the bandwidth is permanently reserved in the pipe, the mechanism of protection in
ring, bus or Mesh fiber infrastructures, and the end-to-end management of transmission quality.

SONET The Synchronous Optical Networking (ANSI) is the same technology and supports the same advantage as SDH but with ANSI defini-
tions and transport over fiber with 0C3/12/48/192/768 hierarchy.

TDM Encapsulation/Emulation and constraint over PSN IP/Ethernet networks are elastic and their stability of traffic depends
on crossed nodes switch or router. The TDM links require high stability and low latency. In order to correctly emulate the PseudoWire over
PSN we have to select the adapted emulation protocol to the interfaces type, the size of the packets and the buffer size to limit jitter delay.
Customers must take a compromise between small packet size with low latency requiring high bandwidth and larger packet size with more
latency and but reduced required bandwidth. Loop provides tools and OAM to control these parameters.

PW (or PWE3) The PseudoWire Emulation End-to-End is used to transport a Service such as TDM (E1/T1/E3/DS3), SDH, ATM, Ethernet
with VLAN, Q-in-Q, SAN...over Packet Switched Network (PSN): IP, Ethernet or MPLS. Different emulations are used for unframed and framed.

TDM PseudoWire emulation Protocols

SATOP (Structure Agnostic TDM over Packet) according to RFC 4553. This emulation is used to transport only unframed service or clear chan-
nel interfaces E1, T1, E3, DS3 only. Unframed data link, as E1 G.703, is sliced according to the synchronization but without consideration of
content. This simple emulation protocol is mainly used for mobile transport.

CESoPSN (Circuit Emulation Services over Packet Switched Network) according to RFC 5086. This emulation is used to transport only framed
service of n.64kbps, E1, DS1, E3 and DS3 circuits. The customer must choose a multiple of E1 structured frames with number TS/DSO in a
CESoPSN frame. The latency is directly depending of the size of this frame and the number of Time Slot (TS or DS0). This protocol is used by
industry, Scada, teleprotection, small independent circuits with few TS/DS0 dispatched to different application servers or NTUs.

MEF 8 or TDMOoE (Circuit Emulation Services over Ethernet) design by MEF Metro Ethernet Forum is similar to CESoPSN and supports framed
service n.64kbps, E1, DS1, E3 and DS3 circuits.

CEP (SDH or SONET Circuit Emulation over Packet ) RFC4842, supports the Emulation End to End of Virtual Container VC-11, VC-12, VC-3, VC-
4, VC-4-4c or Synchronous Payload Envelope STS-1, STS-3¢ STS-12c...

The Bundle is the name of a TDM PseudoWire including both end addresses and TS number.

PTN The New Generation “Packet Transport Network” combines the advantages of the SDH with the high capacity transport of the packet
technology. This technology takes the packet switching network as the core of transport. PTN uses either Carrier Ethernet or MPLS as the
transport encapsulation running over GE/10GE. Together with Ethernet Synchronous (SyncE) fibers and PTP 1588v2 timing technologies, PTN
provides a high capability of statistical multiplexing for carrying the TDM (SDH/PDH), ATM, and Ethernet services in PWE3. PTN insures the
Operation Administration Maintenance (OAM) with synchronization and the full end-to-end circuit protection.

MPLS-TP The Multiprotocol Label Switching - Transport Profile is a variant of the IP-MPLS protocol issue from Internet Engineering Task
Force (IETF) together with International Telecommunication Union Telecommunication Standardization (ITU-T). The MPLS applies a Label
Switching Path (LSP) on packet from multiple protocols to accelerate the speed of their distribution in Mesh infrastructure or over VPN with-
out packet analysis. This is a Layer 2.5 switching protocol.

The MPLS-TP is a connection-oriented packed switched profile and the administrator will implement them like circuits of SDH infrastructure.
Therefore, MPLS-TP features the OAM functions for the Alarm Monitoring and Alarm Signaling, Traffic Diagnosis and Circuit Performance
Monitoring at every layer (Section, LSP, PW). The transport is optimized over PTN infrastructure with enhanced carrier-grade protection
switching, OAM and clock/timing synchronization by using Synck and PTP 1588v2.

TDM, ATM, Frame Relay are carried in Edge-to-Edge PWE3. Switched Ethernet is connected over VPWS point-to-point or VPLS to support
Mesh multipoint.

During the deployment of MPLS-TP we create Tunnel basically consists of one or two LSP (working and protection) between two End point
Router and several TDM-PW, VPWS, VPLS will be attached to this virtual link or Tunnel.
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PseudoWire Gateway
Over IP and Ethernet

PDH: E1, FE1, E1-CAS, T1, FT1, T1-CAS,

E3, DS3,

The Loop Telecom solutions for
Point to Point, Multipoint links and Infrastructures

GE L2 - L2.5 MPLS-TP*/CE*
and L3 Switch

PseudoWire Gateway
Over IP/Ethernet/MPLS-TP*
PDH: E1, FE1, E1-CAS,

T1, FT1, T1-CAS

Access Multiservice Multiplexer
E1, T1, Voice, Serial, Contact...
n64K/DS0 cross-connect

10GE L2 - L2.5 MPLS-TP/CE
and L3 Switch

PseudoWire Gateway
Over IP/Ethernet/MPLS-TP
PDH: E1, FE1, T1, FT1, DS3,
SDH/SONET: STM1/4, OC3/12

Access Multiplexer, SDH/SONET
E1, T1, Voice, Serial, Contact...
n64K/DS0 cross-connect
VC12/VC3/VC4 cross-connect

IP6750 Modular Carrier Ethernet
L2 - 2.5 GE switch

WAN 2GE SFP, up to 8 GE Combo
Synck, PTP1588,

TDM up to 16 E1/T1

64 PseudoWires over IP/Ethernet

IP6700 PW Gateway E3/DS3

L2 switch FE WAN, FE LAN,

TDM E3/DS3 unframed

2 PseudoWires SAT over IP/Ethernet

IP6702A PW Gateway

L2 switch WAN/LAN: 3 FE RJ, FE SFP
TDM 1xE1/T1 unframed/framed/CAS,
RS422/V11,

16 PseudoWires over IP/Ethernet

AM3440-CHPA+CCPB-8GESWa* Modular
Multiservices Multiplexer Cross-Connect,
PW Gateway, GE switch L2, L3, L2.5, CE
MPLS-TP,

up to 16 GE SFP, 16 GE RJ, WAN/LAN, SyncE,
TDM up to 64 E1/T1, modules: serial , RS232,
FXO, FXS, E&M, magneto, C37.94, teleprotec-
tion, CD, contacts...

64 PseudoWires over IP/Ethernet

AM3440-A/C/D + CCPA Modular
Multiservices Multiplexer Cross-Connect,
PW Gateway, no switch

WAN 2GE Combo SFP, SyncE

TDM up to 64 E1/T1,

modules: serial , RS232, FXO, FXS, E&M, ma-
gneto, C37.94, teleprotection, CD, contacts...
64 PseudoWires over IP/Ethernet with CCPA

AM3440-CHES8GEHSWa*

Multiservices Multiplexer, Cross-Connect,
PW Gateway, L2-1L2.5**-L3 GE switch

8 GE SFP, WAN/LAN, SyncE

TDM up to 24 E1/T1,

modules: serial , RS232, FXO, FXS, E&M, ma-
gneto, C37.94, CD, contacts...

64 PseudoWires over IP/Ethernet

AM3440-CHE2GEa

Multiservices Multiplexer, Cross-Connect,
PW Gateway, no switch

WAN 2GE Combo SFP, SyncE

TDM up to 28 E1/T1,

modules: serial , RS232, FXO, FXS, E&M,
magneto, C37.94, CD, contacts...

64 PseudoWires over IP/Ethernet

IP6704A Compact

Multiservices Multiplexer, Cross-Connect
PW Gateway

L2 switch

WAN/LAN SyncE, 2GE SFP, 2GE,

TDM up to 10 E1/T1, modules: serial , RS232,
FXO, FXS, E&M, magneto, C37.94, CD...

16 PseudoWires over IP/Ethernet

www.LoopTelecom.com

G7860A Modular 85 Gbps system

10GE L2- L2.5 MPLS-TP/CE Switch,
PseudoWire Gateway & Concentration
Access E1/T1, SDH/SONET TM

up to 20GE SFP/RJ and 6 x10GE SFP+, NNI/UNI
TDM up to 80 E1/T1/E1-CAS, 8 DS3*,

or SDH/SONET STM1/4, 0C3/12 MSP
Cross-Connect TDM<>PW, SDH<>PW,
TDM<>SDH/SONET*

512 PseudoWires over IP/Ethernet/MPLS-TP
up to 1.2G of TDM conversion

09400R-PTN Modular

SDH/SONET 2.5G ADM-TM multiplexer,
10GE L2 - L2.5 MPLS-TP/CE, L3 Switch,
PseudoWire Gateway & Concentration

up to 20GE SFP/RJ and 6 x10GE SFP+, NNI/UNI
TDM up to 441 E1/T1, 21 DS3,* and
SDH/SONET STM1/4/16 0C3/12/48 MSP, SNCP
Full Cross-Connect for TDM<>TDM, TDM<>PW,
TDM<>SDH/SONET

1008 PseudoWires over IP/Ethernet/MPLS-TP
up to 2.5G of TDM conversion

09500R-PTN Modular Multiservice Access,
SDH/SONET 2.5G ADM-TM multiplexer,
10GE L2 - L2.5 MPLS-TP/CE, L3 Switch,
PseudoWire Gateway & Concentration

up to 20GE SFP/RJ and 6 x10GE SFP+, NNI/UNI
TDM up to 189 E1/T1, 9 DS3,* and Low rate
multiservice interfaces

SDH/SONET STM1/4/16 OC3/12/48 MSP, SNCP
Full Cross-Connect for TDM<>TDM, TDM<>PW,
TDM<>SDH/SONET

1008 PseudoWires over IP/Ethernet/MPLS-TP
up to 2.5G of TDM conversion
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These PseudoWire equip-
ment are designed for re-
mote small sites with few
analog or legacy interfaces
plus Ethernet services over
fiber Ethernet as point to
point or point to multipoint.

IP6702A

1U, % 19” device, option tray:

Layer 2 switch with WAN/LAN:

® 1 x 100FX SFP

® 3 x10/100BaseT

® VLAN, S-VLAN/C-VLAN

TDM tributaries :

e 1xE11200hms/T1, RJ48

® Or E1 750hms with 2 BNC

® Support E1/T1 G703, FE1/
FT1 G704 n.64kbps framing
and E1-CAS voice traffic

® 1 RS422/V11, n 64kbps

PseudoWire

® 16 simultaneous

® SAToP, CESoPSN

IP6704A

1U, % 19” device, option tray:

Layer 2 switch with WAN/LAN

® 2 x 100/1000 SFP

e 2 x 10/100/1000BaseT

® SyncE version

e VLAN, Q-in-Q

TDM tributaries :

® 2 x E1/T1, with RJ48

e 2 factory modules cold
swappable for:

— 1or4E1/T1, n.64kbps X21,
RS232/V24, V35 or RS530,
1C37.94,1 G703 64k CD

— 4 E&M, 4 FXO, 4 FXS, 4 Magne-
to*, ECA*

® E1/T1 support G703, G704
n.64kbps framing and E1-
CAS voice traffic

® n.64K - DSO Cross-Connect
version

PseudoWire

® 16 simultaneous

® SAToP, CESoPSN, MEF-8

® ACR Automatic Clock Recovery.

e OAM, QoS

e Power supply: AC&DC or
2DC

* in implementation
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Compact TDMoE/PseudoWire Gateways

Loop Telecom has expertise in conversion and transport voices, analog signals, syn-
chronous, asynchronous, legacy interfaces, teleprotection, dry contacts...and Ether-
net over TDM or IP networks. Naturally we have developed a range of TDM over
PSN solutions for our TDM/SDH/SONET customers who like to interconnect these
over IP/Ethernet backbone or add new TDM sites using Ethernet backhaul when E1/

T1is no longer available from telecom operators.
|

Technology: TDM PseudoWire Emulation End To End over PSN
Packet Switched Networks : Ethernet, IP, MPLS

TDM PseudoWire Emulation End to End (PW or PWE3) transport the full TDM service which includes:

— the TDM data Unframed or Framed including

— the bit streams for the CAS with Multi-frame, the CRC control and CCS for ISDN E1/T1 in SAT only, and
— the clock synchronization, which is very important for TDM networks and applications.

This is an emulation of the full service End-to-End. From the perspective of customer end equipment
(CE), the PWE3 appears as unshared link with the designated service, like an E1 or T1 from an public
network or and STM-1/0C12 from a SDH/SONET ADM.

The PWE3 provides a relatively straightforward mechanism to implement TDM/SDH/SONET services
across packet-switched networks, and to achieve interoperability among arbitrary sets of equipment
from multiple vendors.

TDM Encapsulation/Emulation and constraint over PSN

IP/Ethernet networks are elastic and their stability of traffic depends on crossed nodes switch or router.
The TDM links require high stability and low latency. In order to emulate correctly the PseudoWire over
PSN, we have to select the adapted emulation protocol to the interfaces type, the size of the packets and
the buffer size to limit jitter delay. Customers must take a compromise between small packet size with
low latency requiring high bandwidth and larger packet size with more latency and but reduced required
bandwidth. Loop provides tools and OAM to control these parameters.

IP6704A A compact Multi-services access multiplexer cross-connect, a

PseudoWire Gateway and Gigabit Ethernet L2 switch
The Loop Telecom IP6704A is a powerful device for Power, Railway, ATM ... industries who are migrating
their PDH and SDH/SONET infrastructure to native IP and packet backbones. But some old or legacy ap-
plications must stay in place and require a special attention of protection, latency, synchronization.
IP6704A will support those applications and will be connected to a large Packet network as IP/MPLS.

Multiservice Access Multiplexer-
for E1, E1-CAS, T1, Voice, Serial,
CD, teleprotection interfaces

n64K/DSO0 Cross-Connect (Option)

Gateway to TDM PseudoWire
16 x SAToP, CESoPSN or MEF-8
E1/T1 OAM,

Gigabit Ethernet SyncE Layer 2
switch 2GE SFP, 2 GE RJ
VLAN, Q-in-Q, RSTP, MISTP

This Multi-Services access multiplexer, with voice band E1, T1, E&M, FXS, FXO, Magneto, Echo Cancela-
tion that converts to PCM and synchronous data nx64K/2Mbps, codirectional, C37.94... can be used in
Power substations or along the railway lines, along the oil & gas pipe-lines to carry local RTU, provide a
voice connections to existing PBX and support the E1 trunked PMR with the right synchronization.
The optional cross-connect can support local interconnection and connection to the 16 PW over the GE.
PseudoWire Gateway will groom and emulate these TDM services in the 16 PW over Ethernet or IP net-
works.

The Layer 2 switch with 2 GE fiber and 2 GE copper, used as WAN or LAN, are managing traffic with QoS
services the PW bandwidth/latency and LAN traffic. Ethernet ports are Synck, they provide the synchro-
nization distribution together with the capability of 4 PW with ACR to synchronize remote sites. The
switch give OAM service for E1/T1 transmission.

This compact device can be used as TDM CPE or TDM Terminal in front of large IP/MPLS or MPLS-TP
network.

www.LoopTelecom.com



Point to Point or Multipoint TDM links transport
over IP/Ethernet

Voice & Data transmission over Wireless

To simplify the E1/T1 or legacy deployment to-
gether with Ethernet services the IP6702A Loop
Telecom PseudoWire gateway, can easily inter-
connect E1/T1 PBXs or TDM mux over a Wireless
point-to-point or point-to-multipoint .

Emergency Services 911 US

The emergency services, particularly in the US 911 system, get a large volume of calls coming in on analog PSTN phone lines. A number of
US Carriers pass these calls on to the emergency services over T1/FT1.

T1/FT1 calls need to be groomed and combined with packet voice traffic and location information. The regional Call Distribution Centers,
the police, ambulances, firefighters and other emergency service are using a variety of non-PSTN technologies such as SIP, VolP radios and
IP terminals in local Dispatch Centers and the cars and trucks.

Loop Telecom provides the compact IP6704A
gateway to transport PSTN calls over Pseudo-
Wire emulation, through the local Carrier Net-
works to the PSTN regional Call Distribution
Center. From there calls get distributed in the
appropriate voice and data format to the local
Dispatch Centers. The Dispatch Centers can
then deploy the nearest Emergency Respond-
ers.

The G7860A PTN Carrier Ethernet 85Gbps
switches are installed in regional Call Distribu-
tion Centers to manage up to 80 T1's of PTSN
traffic, up to 512 Pseudo-Wires. Specialized
Call Distribution Center equipment processes
all calls and location information from the
G7860A and other sources. The calls and loca-
tion information are passed on to the local
Dispatch Centers for deployment of the Emer-
gency Responders.

Analog Voice, Conference and RTU communication for Railway

Loop Telecom supplies TDM DSO multiplexing solutions to different railway companies around the world. Some of our railway customers
want to migrate a part their application from main SDH transport to Ethernet fiber or from old copper connectivity to Ethernet backbone.
IP6704A is a factory modular system, it is an economical solution to transport over Gigabit Ethernet fiber a part of dedicated Railway services
without modification of end-to-end engineering which are tested and mandatory for Railway infrastructure.

The IP6704A nodes are secured by redundant power supplies, WAN fiber optic links with RSTP or MSTP ring protection and if necessary the
equipment can be double per site for CPU and tributary redundancy.

Thanks to E&M, FXO, FXS, magneto voice interfaces IP6704A carry voice traffic to PBX or dedicate switchboard for railway. The serial interfac-
es can support some SCADA applications (RS232, G703 64K ) and the two E1 can be used for trunked radio (PMR) along railway lines.

The internal L2 switch with VLAN, QoS... and with two 100/1000BaseT LAN ports it supports the TDM PseudoWire services and the additional
IP services as the IP-voice, IP-Video, access control...

An AM3440-CHPA with two cards CCPB-8GESWA CPU/TDM Cross-connect/PW Gateway/Switch L2-2.5-3 concentrates up to 64 PW and IP
traffic. It grooms the TDM in E1/T1 and provides network access E1/T1, Carrier Ethernet or MPLS-TP over his 16 GE with full redundancy...

www.LoopTelecom.com
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The AM3440 Serie is a very
popular Multiservice DACS
multiplexer installed in many
Critical Communication Mis-
sion. This TDM/PDH device is
also connected to Packet
world.

For AM3440 we provides different

configurations of PseudoWire

Gateway that always support :

® 64 PW n.64kbps or 2Mbps

® SAToP, CESoPSN, TDMolP

® 4 PW ACR source for remote
synchronization

AM3440-A/C/D

with 1 or 2 CCPA

® Chassis 5, 3 and 2U

e CPU, PW gateway, 128Mbps
DACS/DCS with PW gateway

® 12 + 4 mini slots voice/data

AM3440-E This 1U ver-

sion includes 7 mini-slots

TDMOEA tributary cards

® 4E1/T1 TDMoE/IP gateway

e Layer 2 GE switch with 2 x
WAN Combo, 2 x LAN GE

® For AM3440,09550,09500R

AM3440-CHPA

+ CCPB-8GESWa*

® 5U chassis with 1 or 2 CPU

o CCPB-8GESWa CPU includes
128Mbps DACS, PW Gate-
way, switch Layer 2/2.5/3

e CE 2.0* and MPLS-TP*

® 4 GE SFP + 4 FE/GE SFP
SyncE per card

e 2 trib. : 8 FE/GE SFP or RJ,

® 26 Gbps switching,

® RSTP/MSP, ERPS protection

® PW protection

e With OAM- CFM

® 12 + 4 mini slots for voice,
serial data, C37.94, telepro-
tection, dry contact...

Soon available in versions 3U

and 1U.
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Multiservices TDM Networks migrate to PSN

The migration of many industrial applications can take a long time to be reworked
in IP/Ethernet and it is requested to maintain the legacy interfaces transport.

The AM3440 series provides access of many different multiservice interfaces related
to end-user domains, converts to TDM. His Gateway modules to IP/Ethernet/MPLS
transport, provide PseudoWire Emulation (PW) to carry all these legacy services
over packet with the stability, the protection needed by such service sometime very
time-frequency-latency sensitive.

AM3440 a performant TDM/PDH DACS/DCS multiplexer

This multiplexer supports up to 64 E1/T1 nx64Kbps. It is a DACS/DCS with full non blocking cross-
connect n 64Kbps/DSO. It supports E1, G703, G704, E1-CAS, T1, D4/ESF, T1-CAS with a CAS fabric.

Fully modular, AM3440 Series exist in different sizes of robust ETSI FANLESS chassis for industrial envi-
ronment —30 to+65°C, 95% HR and with compliance to Railway and Electrical substation environments:
AM3440-A, 5U 19”7, dual CPU/DCS, 12 larges + 4 mini cards, 64 E1 backplane, 128Mbps TDM,
AM3440-C, 3U 19”, dual CPU/DCS, 5 larges + 4 mini cards, 36 E1 backplane, 72Mbps TDM,

AM3440-D, 2U 19”, dual CPU/DCS, 9 mini cards, 36 E1 backplane, 72Mbps TDM,

AM3440-E, 1U 19”, single fixed CPU/DCS, 7 mini cards, 28 E1 backplane, 56Mbps TDM,

AM3440-CHPA, 5U 19”, dual CPU/DCS Gateway PW and GE switch, 12 larges + 4 mini cards, 64 E1 back-
plane, with a 256Mbps n64K cross-connect (TDM + PW).

The TDM system with unique clock can be synchronized internally, by external clock, any E1/T1 line, GE
SyncE line or by PW with Automatic Clock Recovery (ACR). It can synchronize 4 remotes by ACR.

System & TDM Protection

All major elements CPU/cross-connect, power supplies, line and tributary interfaces can be redundant
for Critical Communication Application and Networks. Each contiguous pair of E1/T1 cards support 1+1
per line and per card protection. The DSO SNCP APS protects nx64Kbps circuits over two paths that cross
several nodes with a minimum recovery time of 8ms for bidirectional circuit. Another ULSR protection
for small E1/T1 ring is based on co-directional transmission and gives a recovery time less than 200m:s.
Tributaries voice, serial, conference circuits can be protected by ABRA module or external accessories.

PseudoWire Gateway

The PW gateway engine of the AM3440-Series supports the SAToP, CESoPSN and MEF-8 (TDMoE) Emu-
lation protocols. It provides up to 64 PW (from 64Kbps to 2Mbps each) G703/G704/CAS and 4 PW that
can synchronize remote equipment by ACR. This PW gateway is available in different cards:

The TDMOEA is a tributary card for AM3440-A/C/D or 09550A/C. It can encapsulate up to 4 E1. It owns
a Layer 2 switch with 2 WAN GE Combo SyncE and 2 LAN 10/100/1000BaseT. Two cards are redundant.
The CCPA is a CPU/Cross-connect/PW gateway card for AM3440-A/C/D/E. This gateway supports up to
128Mbps of encapsulation. These card with 2 WAN GE Combo SyncE do not integrate a switch. Two
cards provide redundant CPU/Cross-Connect and PseudoWire protection.

The new CCPB-8GESWa* (Q3 2021) is CPU/Cross-Connect/PW gateway/Switch card for AM3440-CHPA
chassis. The gateway supports 128Mbps of encapsulation and 256Mbps of cross-connect. The Layer 2-
2.5-3 switch, 32Gbps switching capacity, provides 4 GE SFP + 4 FE/GE SFP SyncE WAN or LAN plus 8GE
SFP or 10/100/1000BaseT to insert in tributary slot 1 and 2. The configuration can support up to 32 GE.
Two cascaded CCPB-8GESWa* will provide redundant CPU/Cross-Connect with 16 GE SFP switch. Two
PW paths can be set for protection with a fast detection of switching. The CCPB-8GESWa switch sup-
ports RSTP/MSTP and ERPS G.8032 v2 protection with multiple instances. It supports the OAM CFM to
control the BW that is requested by the PW paths particularly over other leased transport network.

This AM3440-CHPA with CCPB-8GESWa can be an EDGE device of L3 IP network or a node of MPLS-TP
or Carrier Ethernet transports infrastructure.

www.LoopTelecom.com



“Legacy” Point to Point or Multipoint links
over IP/Ethernet or existing IP/MPLS infrastructure

Critical Communication TDM transported by IP/Ethernet for Air Traffic Control in Airport

The Air Traffic Control in airports manage many parameters over 80 to 200km? territories or more, and several applications must be remote-
ly managed. This Critical Transmission request full reliability and low, stable latency.

New generation Radars use packet transport, but many Radars installations over the world request async communication. Loop Telecom
AM3440 provides transmission of analogue with E&M for V29tc modem protocol or the transport R$232 simultaneously with his clock via
dedicated cards. In addition Air Traffic Control and airports require many technical voice and data communications, AM3440 supports these
accesses such as:

— Radar with E&M or RS232,
— RTU for power and others,
— Meteo/weather station,

— Analog radio communication between
the control tower and the aircraft, with
to a recorder,

— Comms from central to sites and service
phone between sites,

— Access security, dry contact, IP camera,
IP services...

AM3440-CHA with two CCSWa supports
access of legacy interfaces, IP/Ethernet
services and transport over GE fiber with
ERPS protection.

A large number of Loop Telecom AM3440
or 09550 DACS, SDH have been installed by
our partners in civil and military airports
around the world to transport the applica-
tion of Air Traffic Control or for the of the
signalization along the landing runway and
the power distribution in such large sites.

Multiservice Access or EDGE PseudoWire gateway for IP/MPLS Network.

In many large infrastructures IP/MPLS networks have been installed for the main application native in packet. All technical applications or all
sensitive applications remain in TDM transport as SDH/SONET, PDH over radio, or dedicate fiber ... But these solutions are no longer main-
tained and are costly compared to the size and service of backbones.

The direct integration of SCADA, teleprotection, RTU/NTU communication is not easy to integrate in IP/MPLS network.

Loop Telecom provides MPLS-TP solution that integrate such applications and be joined to IP/MPLS.

But we can deploy in Edge sites a TDM Multiservice Multiplexer with PseudoWire Gateway and integrated switch as AM3440-CHA with
CCSWPa. From IP/MPLS network the customer we will deploy IP circuits between sites and the AM3440-CHA will communicate to each other
and create a full TDM network over PW network with end to end circuit. They provide PW protection between sites and OAM CFM to ana-
lyze the BW and latency of each path.

iNET and iNMS, the EMS and NMS from Loop Telecom create circuit end to end over local E1/T1, SDH/SONET and PW over IP/Ethernet/
MPLS, with automatic commissioning and with a management A to Z similar to SDH/SONET.

www.LoopTelecom.com
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These MPLS-TP/CE GE/10GE
nodes support TDM and
SDH/SONET Access and
Transport, but they can be
also the concentration sys-
tems of many TDMoE devic-
es describes here in front.

G7860A
10GE switch; L2/L2.5 Carrier
Ethernet / MPLS-TP
Backbone, Service Aggrega-
tion Device, PW Concentrator
® 6 GE/10GE SFP+, 4 GE SFP, 16

E1/T1 plus 2 modules for

® 3 GE SFP or 8 FE/GE RJ45

® 4 STM1 or 1 STM4 SFP

® 32 E1/T1 with SCSI

® Stacking of 2 chassis
for CPU/Switch redundancy

PseudoWires

® E1,T1, FE1, FT1, VCxx,VC-4c

® PW grooming to E1/V1/VCxx,
TDM cross-connect*

® ACR or DCR

® PW/LSP, SAToP, CESoPSN,
MEF-8 (CESoEth), CEP

® V/PLS, VPWS, H-VPLS for Ether-
net services

Layer 2 switch

® 85GB non blocking switch

® SyncE GE/10GE ports,

® |EEE1588v2 slave, boundary
transparent clock, Stratum 3

® TOD and 1PPS interfaces
® VLAN, Q-in-Q, QoS
® OAM 802.1ag, Y.1731, 802.3ah

O9500R-PTN
SDH/SONET/PDH ADM/TM/
Cross-Connect/DACS
Backbone, PW Concentrator,
® 2 PTN10G switch card:

* 2, 12.5 MPLS-TP/CE, L3

* 3x10GE SFP+, 8GE SFP

* P\W/LSP, SAToP, CESOPSN,
MEF-8 (CESoEth), CEP
* VPLS, VPWS, H-VPLS for
Ethernet services
* ERPS, RSTP/MSTP protections
® 2 STM16/0C48 ring, 2 slots for:
8STM1, 4 STM4, 128 E1/T1, E3
® Protection MSP, SNCP-MESH
® 6 slots for Multiservice voice
FXO, FXS, E&M..., data RSxxx,

V35, X21... Teleprotection,
contact...

® PW grooming and cross-
connect to E1, T1, FE1, FT1,
VCxx,VC-4
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MPLS-TP a performant transport of
Multiservice TDM and large packet traffic

MPLS-TP solutions support Mission Critical Communication as in the Power industry
with teleprotection, Air Traffic Management, Railway-Mobility, Oil & Gas, Defense
and Carriers. These customers require a high level of stability for the bandwidth ,
latency and security of each application to transport voice communication, SCADA,
signalization, power control...
L

MPLS-TP the right migration on SDH/SONET transport:

The Loop Telecom MPLS-Transport-Profile is the right evolution for TDM/SDH/SONET infra-
structures to carry the Multiservice TDM together with high volume of packets and it is easier
to deploy stable transport than IP/MPLS or IP and Carrier Ethernet for long distances, thanks
to:

¢ MPLS-TP is Connection-Oriented using LSP from edge to edge which is easy to deploy the circuits as
PseudoWire

¢ MPLS-TP has a static planning that is provided by an unique NMS for the Multiservice TDM access,
SDH/SONET, PseudoWire and the creation of circuits over multiple transports,

¢ MPLS-TP with bidirectional LSP supports determinist performance for bandwidth, latency, jitter and
timing,

¢ MPLS-TP transports large and dynamic bandwidth IP/Ethernet as E-Line, E-LAN and E-Tree services
by VPWS, VPLS or H-VPLS,

¢ PseudoWire end-to-end (PW) transport Multiservice TDM (E1/T1, FE1/FT1, voice, serial...), SDH,
SONET, low rate Ethernet SCADA... with their frequency and timing synchronization for symmetric
and asymmetric traffics,

¢ Loop Telecom MPLS-TP devices support multiple protections based on PseudoWire on LSP/Tunnel as
1+1 or 1:1 to optimize the bandwidth utilization or recovery time, always less than 50ms,

MPLS-TP OAM verifies the integrity of PW and LSP which is always more flexible than SDH,

¢ MPLS-TP Loop Telecom switches support together GE/10GE MPLS-TP for aggregation and core net-
work, and GE/10GE Carrier Ethernet 2.0 interfaces for access services,

¢ Support of Layer 3 routing RIP, OSPF, VRRP on PTN10G/G7820 and
IP/MPLS Layer 3 with LDP, OSPF routing, PHP termination, Ping, Route and OAM.

MPLS-TP product range from Loop Telecom includes:

- G7860A, G7820 MPLS-TP 10GE switches with optional E1/T1, SDH/SONET access interfaces for PW,

- 09400R, 09500R SDH/SONET/Multiservice ADM/TM with redundant 100Gbps non-blocking capacity
MPLS-TP switches to support together 10GE MPLS-TP networks and STM16/0C48 SDH/SONET networks
that authorize the deployment of circuits/applications crossing both networks with an unique iNET/
iNMS management.

Traffic Engineering: Algorithms to guarantee and optimize bandwidth per service
Traffic Engineering in QoS controls bandwidth of data flow with metering algorithms to reshape rate
fluctuations by applying buffers to accommodate burst traffic metering algorithms using Token Bucket
(TB): Single Rate Three Color (SRTC), Two Rate Three Color (TRTC) and Hierarchical QoS (H-QoS).
The administrator can define for each PW Service, for MPLS-TP LSP and/or Tunnel :

The Traffic rate CIR (Committed Information rate Kbps/

Mbps) and PIR (Peak Inform. Rate Kbps/Mbps)

and to moderate the traffic the CBS (Committed Burst

Size KB/MB) and PBS (Peak Burst Size KB/MB).

Ingress packets will be marked with three colors accord-

ing to whether and how much they exceed configured

burst sizes. The algorithms regulate the tunnel’s traffic.

Then OAM PW, TDM PW and SDADA Ethernet PW

transmission are guaranteed by CIR and the Tunnel BW

is shared according PIR and T.E. algorithms .

Operation Administration Maintenance can be set from simple to sophisticated

The OAM on PTN Ethernet structure is covered by the section (EFM) IEEE 802.1af, on their connectivity
(CFM) IEEE 802.1ag and end-to-end with ITU-T Y.1731 with Fault and Performance Management over
simple or multiple provider domain.

The MPLS-TP OAM ITU G.8113.2 enables service continuity and performance monitoring per LSP and PW
by addition of OAM-LSP, OAM-PW with Bidirectional Forwarding Detection, AlS, Link Down Indication,
Route Trace, Packet Loss Measurement and Delay Measurement... all are available for statistics or for
iNET/iNMS system.

www.LoopTelecom.com



New Transport Networks
for Power, Transportation, Industries... and Telco

Concentration of Multi-Services applications in PseudoWire over IP/Ethernet/MPLS-TP

For large infrastructure with many existing TDM/PDH nodes it could be easier or more cost effective to deploy a mixed infrastructure with a
PseudoWire Emulation from the Edge device over Ethernet or IP using the existing links toward the MLPS-TP concentrator.

The TDM traffic from industrial customer will be carried from access large Edge nodes AM3440 with CCPA/CCPB-8GESWa to small AM3440-E,
IP6704A over TDMoE PW to E1/T1 or VC12 of STM1 of the G7860A used as PW concentrator with 26 GE SyncE SFP.

In case multiple G7860A are providing a MPLS-TP or IP or Carrier network backbone, the TDM traffic from EDGE to G7860A will be transport-

MPLS-TP Loop Telecom solutions for Critical Communication in Power transport

The new infrastructures of power grid requires large transport of packet communication. Even reduced, the need of TDM multiservice still
exist for conventional SCADA, Teleprotection for power distribution management, in addition new SCADA use low rate Ethernet compliant to
IEC61850 protocols. All these technical applications require a very stable bandwidth, low latency with high level of security of transport.
Loop Telecom PTN MPLS-TP hybrid systems are the key solution of those Power National and Distribution grids telecom infrastructures.

® Loop Telecom devices access the multiservice SCADA, teleprotection, voice RTU/analog/VolP, data sync/async... in TDM and emulates
such services in PW over Ethernet in EDGE and MPLS-TP in aggregation and backbone.

09500R-PTN/G7860A carry over GE/10GE a mix TDM PW and large bandwidth IP in Mesh infrastructure with high security transport,
Traffic engineering engine and QoS guarantee TDM/Legacy and IP/Ethernet low rate SCADA... by bandwidth reservation and low latency,
iNET-EMS or iNMS-NMS manage and create end to end TDM circuit over TDM, MPLS-TP together with VPWS/VPLS Ethernet distribution.

www.LoopTelecom.com
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Loop produces PTN devices
for Mobile backhaul and for
industrial deployment with
E1/T1 and Ethernet flows .

IP6750

Carrier Ethernet for Access

and Service Aggregation

e Two GE Combo WAN

e 4 modules for

— 4 E1/T1 with DB37
— 2 GE Combo SFP and RJ45

PseudoWires

e E1, T1 with TS grooming

® 64 simultaneous PWE3
SAToP, CESoPSN or
MEF-8 (TDMoE)

e 32 with ACR or DCR for
remote synchronization
Adaptive Clock Recovery
Differential Clock Recovery

Layer 2 switch

® 5GB non blocking switching

® SyncE GE ports,

® |[EEE1588V2 slave, boundary
transparent clock, Stratum 3,
TOD and 1PPS interfaces

e VLAN, Q-in-Q, QoS

e OAM 802.1ag, Y.1731, 802.3ah
® G.8031, G8032* protection
® RSTP, MSTP*

09400R-PTN with

PTN10G switch card

e Layer 2, 2.5 MPLS-TP/CE,3
switch with 3 GE/10GE+8GE

® SDH/SONET STM16/0C48
ADM/TM system

PseudoWires concentration

e Concentration of 1008 PW
over IP/Ethernet/MPLS-TP

e Conversion PW to TDM up
to 2.5G of bandwidth:
PDH 441 E1/F1/T1/FT1 or
SDH 1008 VC11/VC12/VC4

e PseudoWires for: E1/FE1,
T1/FT1,VC11, VC12, VC4

® Grooming of FE1/FT1 PW in
E1/T1 or VC11/VC12

® SAToP, CESoPSN, MEF-8,
CEP for SDH/SONET

IP6700 E3/DS3

1U, % 19” device, option tray:

Layer 2 switch with VLAN:

o WAN 1 x 100FX SFP or RJ

e LAN 1 x 10/100BaseT

® 1 x E3 or DS3, unframed
34.3Mbps or 44.7Mbps

® 750hms, 2 BNC

® 2 PseudoWire SAToP
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E1/T1 and Ethernet Backhaul and Distribution

Loop Telecom produces PTN equipment with SyncE, PTP1588, GE/10GE interfaces
using MPLS-TP or Carrier Ethernet transport protocol to deploy, small Backbones,
Service Aggregation and fiber Backhaul Access of Ethernet and E1/T1 even DS3.
These solutions are deployed by public Carrier or in large private infrastructures
with high level of reliability and respect of clock distribution and latency.

iINMS system optimizes CAPEX during installation and OPEX.

E1/T1 and Ethernet backhaul over fiber or cloud

The IP6750 is a powerful CE switch with two optical GE WAN to carry Ethernet services and E1/T1 TDM
circuit over PseudoWire. It is used by Telco to deploy 2G/3G/LTE in Point to Point or BUS with G.8031
ELPS or in industries with G.8032 ERPS*, RSTP or MSTP* protection.

Thanks to the power of the switch and the support of SyncE Gigabit Ethernet with PTP 1588, the IP6750
provides the distribution frequency and phase synchronization to chained remote devices up 8 hops, as
this Mini-Node installation of IP-PMR or Private —LTE in a tunnel.

Ethernet backhaul for 2G/3/LTE BTS deployment

Ethernet backhaul based on IP6750 with E1/T1 and GE tributaries deploys 2G BTS E1-TDM, 3G Node-B
E1-IMA or GE or LTE node B thanks to full SyncE WAN and PTP 1588 providing traffic with frequency and
phase synchronization. Combined with Loop Telecom G7860A which supports CE or MPLS-TP transport
for 6x10GE SFP+ and 20xGE SFP, give us the concentration of IP6750 to several hundred Nodes with the
deployment of MESH 10G backbones in MPLS-TP or CE networks toward BSC, RNC and PSTN or RNC,
SGSN and Cloud. Small structure of equipment can be monitored through iNET, and large Network will
use iINMS with automatic commissioning end-to-end of LSP and PseudoWires.

E3/DS3 extension over IP/Ethernet

Some military, legacy encrypted or Broadcom TV application still use DS3 in Americas and E3 in EMEA,
but their transport no longer exists. The IP6700 is an easy solution to Emulate and E3 or DS3 in PW to be
carried over an IP or Ethernet backbone. This device is extending only DS3 unframed leased line from
Telco.

www.LoopTelecom.com



Management, Deployment, Monitoring
of PDH, SDH, OTN, PseudoWire and MPLS-TP

iNET Loop-iNET, based on scalable and modularized architecture, is an intelligent
network management software for Element Management Layer (EML) and Network
Management Layer (NML) based on Telecommunications Management Network
(TMN) model. It provides a GUI (graphical user interface) for the management of a

communications network containing Loop Telecom products and 3rd-parties NE .

Loop-iNET management system is a Web based application and
supported by MS Windows server platform and MySQL RDBMS
database server.

This solution in options with hot standby server redundancy with
automatic switchover provides high availability (HA). The system
access security is based on users with privilege access that are
customized through combination of operation functions and man-
aged NEs, user access log with single or multiple GUI.
Multi-hierarchical subnet structure allows users to provide multi-
level network topology display. This SNMP based management
system supports functions including commands, alarms, and statis-
tics gathering.

iNET can support up to 100,000 Network Elements (NEs) of TDM,
Ethernet and PseudoWire Loop Telecom devices and generic 3rd-
party NE. The robust and reliable design provides flexible and
scalable solution for network expansions.

INET-LCT

This light Window software is
a Local Craft Interfaces.

This basic version of the iINET
NMS is permitting to set-up
node per node locally or over
the network and gives the
vison of all setting and cross-
connects of the device.

INMS-NMS Loop-iNMS (Integrated/Intelligent Network Management Sys-
tem) is a set of software programs supporting the Loop equipment compliant to
TMN. This system manage the device of Transport Network (SDH), Access Net-
work (PDH), Ethernet with PseusoWire-3E and PTN over MPLS-TP.

This is a GUI, End-to-End commissioning with several services for small to very
large infrastructure with a NBI to access to a head NMS.

— Full SNMP supports functions including
commands, alarms, and statistics gathering

— Viewing and printing of all node statistics,
alarm reports, configurable report design

— Enriched topology management with GIS
geographic maps, zoom and drag-and-drop

— Views of optical cable connection, cross-
connection, panel view, and resource trees

— Clock Distribution Map

— System Redundancy and Protection

— Efficient performance monitoring in real-
time and history for PM, NE and circuits

— Alarm management with notification via e-
mail, GSM message (SMS), with filtering

— Root Cause Analysis accurately diagnoses
faults on NEs and managed circuits by sta-
tus and severity levels

— System Access Security and many options
to customize your requirement.

For PseudoWire iNMS provides the

management and commissioning of

— PseudoWire Circuits commission-
ing PWolP, PWoEth and PWoMPLS

The iNMS system :

- The software runs Linux with

- Database Server: Oracle 10g,11g, 12g*

- User-friendly GUI on MS Windows platform. Up

to 50 GUI clients simultaneously are logged. — Hybrid Multi-Segments Circuit :

- iINMS supports several thousand SNMP Loop Access TDM + PWE3 +TDM

nodes and 3rd-Party NE . — For IP67xx PseudoWire gateway

All servers, database, pollers can build with re- PWolP, PWoEth with bundle protection

dundant with High Disaster Recovery option. — For G7860 PTN MPLS-TP support PWoEth

INMS provides to administrator: and PWoMPLS with LSP and LSP protection

— High Level NMS and the automatic-commissioning of nodes

— GUI of device and Network view and LSP.

— End-to-end service management with auto- — OAM for End to End circuit over IP or
matic commissioning of nodes Ethernet network or LSP.

www.LoopTelecom.com
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TDM PseudoWire Emulation End to End over Packet Service Networks

AM3440-CHPA +

AM3440- TDMoEA PTN10G
CCPB-8GESWa* card for card for
IP6702A | IP6704A IP6750 G7860A A/C/D/E
ith CCPA AM3440-| AM3440, 09400R-PTN
Wi
TDM PseudoWire Emulation MPLS-TP/CE | Multiservice TDM Multiservice TDM for PDH/ | MPLS-TP/CE SDH/
(PW) Gateway PW Gateway PW Gateway PW Gateway TDM SONET
Layer 2, 2.5 Layer 2, 3, 2.5: Layer 2,3, 2.5:
Layer 2 Layer 2 Layer 2, CE ’ Layer 2 Y Layer 2 e
System FE sywitch GE Zwitch Gz swi;ch MPLS-TP, CE No Zwitch CE/MPLS-TP* 4 GEyswitch MPLS-TP, CE
10GE/GE switch 8 GE switch per CPU 10GE/GE switch
Desktop 1U | Desktop 1U | Mod. 1U 19" | Modular 2U 19" Mod. 5/ 3/2/1U Mod. 5U Mod. 1U 1 slot card 1 slot card
1CPU 1CPU 1CPU 1CPU A/C/D: 2 CPU/E: 1 CPU 2 CPUs 1 CPU - -
ACAC’C'&%CCW ACor2DC | 2ACor2pC 2DC 2 DC, 2 AC see brochure 2DC 2ACor2DC - -
PseudoWire IP or IP or IP, Ethernet IP, Ethernet, IP or Ethernet IP/ Ethernet/
! ! ! . IP or Ethernet ! IP/ Ethernet
over Ethernet Ethernet CE* MPLS-TP/CE CE, MPLS-TP* / MPLS-TP/CE
PseudoWire SAT unframed | SAT unframed | SAT unframed SAT unframed SAT unframed, SAT unframed, SAT unframed, SAT, CeSoPSN,
Emulati CeSoPSN CeSoPSN CeSoPSN framed | CeSoPSN framed CeSoPSN framed, CeSoPSN framed, CeSoPSN, MEF-8,
mulation framed framed MEF 8 (CESOE) | MEF-8, CEP SDH MEF-8 (TDMoE) MEF-8 (TDMoE) MEF-8 (TDMOE) CEP SDH
NB PseudoWires 16 16 64 512 64 64 64 1008
Transport over E1, FEl or E1/T1/FE1/FT1, E1/T1, FE1/FTL E1, T1, DS3%*, E1/T1/FE1/FT1, E1/T1/FE1/FT1, E1/T1/FE1/FT1, | VC4,VC3,VC12,E1L,
PseudoWire of serial voice, serial ! VC4,VC3,VC12, voice, serial voice, serial voice, serial T1, E3, DS3
WAN or LAN 1 FX SFP 2 GX SFP WAN 2 GX SFP + 4| NNI/UNI 6 x10GE, WAN 2 Combo GE 8 GE SFP per CCPB-8GESWa WAN 2 GE 3 GE/10GE +8 GE
interfaces 3xFE 2 x FE/GE sl. 8 GE Combo 4 GE,2sl.2x8 GE 2 card of 8 FE/GE, maxi 32 GE LAN 2 FE/GE WAN or LAN
Synchronization via PW SyncE or via PW | SyncE,PTP1588v2| SyncE, PTP1588v2 SyncE or via PW SyncE, PTP1588v2, via PW SyncE 09400R/09500R
Tributa X 2 fix+ 2 slots | 4 mini slots 16 E1 fix and Mini slots: 4/4/9/7 4 mini slots | 6 minislots | AM3440,
. 1 2 fixed 1419/ / 09400R/09500R
interfaces cold swap hot swap 2 slots hot swap | and slots: 12/5/-/- and 12 slots hot swap 09550
Cross-Connect No Yes - Option TDM to PW TDM to PW Full non blocking DACS DSO up to 256 Mbps Yes in chassis in chassis
Tributaries module 4 STM1/0C3 . .
SDH/SONET - - - or STM4/0C12 - - Yes in chassis STM1/4
Tributaries PDH 1E1/T1 1to 10 E1/T1 Oto 16 E1/T1 0to 80E1/T1 1or4E1/T1 per card up to 64 Yes E1/T1in | YesE1/T1, E3/DS3in
E1,T1,E3,T3 G703/G704/CAS | G703/G704/CAS | G703/G704/CAS G703/G704/CAS G703/G704/CAS chassis chassis
DTE n x 64K x21/ 1RS422 or |0-2:X21, RS232, : . . . .
V35/IEAS30/RS232 X21* V35, IEAS30 cards: X21, V35, V36, RS232, RS232, RS485, RS422 Yes in chassis For O9500R
E&M, Magneto, - 0to 8 E&M, - - cards: E&M, Magneto, Conference ™ Yes in chassis For O9500R
Conference Magneto*
Voice FXO, FXS, 0to 8 FXO or cards 4/12FXS or 4/12FXO0, . .
Echo Cancellation . FXS, Echo Canc* . . card 64 ch echo cancellation " Yesin chassis For 095008
Other - C37.94, G703 - - Cards G703 64K, C37.94, Teleprotection TTA " Yes in chassis For 09500R
Environment Fanless Fanless Fanless Fan or Fanless Fanless Fanless Fanless Fan
Size (WxHxD)mm | 210x41,5x 140 213 x41x290 438 x 44 x 300 438 x 44 x 225 438x220/132/88/44x224 438 x220x 224 438 x220 x 44 see chassis see chassis
Temperature 0 to +50°c 0to +70°c 0 to +65°c FL=-20to +65°c -20 to +65°c -20 to +55°c -10 to +55°c -10 to +55°c
Standard FCC Part 15 Subpart B, Class A - CE - Safety IEC60950-1
Other IEC61850-3* IEC61850-3* EN50121-4" IEC61850-3 ", EN50121-4 " IEC61850-3, EN50121-4 see chassis see chassis
Management Telnet Craft |Telnet/SSH craft| Telnet/SSH Craft | Telnet/SSH Craft Telnet/SSH Craft Telnet/SSH Craft see chassis see chassis
In/Out-band RS232, Eth RS232, Eth RS232, Eth RS232, USB, Eth RS232, USB, Ethernet RS232, USB, Ethernet see chassis see chassis
SNMP vl vl, v3 vl, v3 vl, v3 vl, v3 vl, v3 vl, v3 vl, v3 vl, v3
Web https Yes - Yes Yes Yes | Yes - -
LCT Interface Node administration Windows GUI
iNET (EMS) Windows GUI, Graphic cross-connect, vision of programed circuit, redundant server
iNMS (NMS) Support Transport, Access, TDM+PW circuits, automatic nodes commissioning, syncro, up to 60 GUl Windows, redundant server, Oracle DB

* or ** = in development or qualification // " = see brochure dependent of size of model
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