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Análisis DAFO 
Análisis Interno Análisis Externo 

Debilidades Amenazas 
-Despliegues limitados                                               

-Medios analógicos                                                            
-Servicios limitados                                                                  

-Recursos económicos escasos                                                                    
-Equipamiento obsoleto/descatalogado                        

-Sabotaje de los tendidos terrestres                                
-Inoperatividad en territorio extranjero                       
-Resto de unidades renovando equipos                    
-Uso de tecnología IP en nuevos enlaces                     

-Necesidades de despliegue 

Fortalezas Oportunidades 
-Estaciones con equipamiento digital                        

-Terminales satélite en dotación                                                             
-Plantilla con experiencia 

-Existencia de equipos TDMoIP                              
 
  

 

Posibles estrategias derivadas del análisis DAFO 
Análisis Interno Análisis Externo 

Estrategias de supervivencia Estrategias de reorientación 
-Readaptar los equipos antiguos                            

-Digitalizar medios                                                             
-Integrar equipos en nuevas redes 

-Compra de equipos TDMoIP 

Estrategias defensivas Estrategias ofensivas 
-Empleo de terminales TLB-IP -Uso conjunto de TLB-IP con equipos TDMoIP 
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TIPO DE ESTUDIO Encuesta analítica cerrada

ÁMBITO Unidad de Transmisiones del MAAA (ET)

UNIVERSO 100 hombres y mujeres adultos y destinados en la 2ª Compañía de la UTMAAA 
durante los meses de septiembre y octubre.

MUESTRA y MÉTODO DE 
MUESTREO 20 casos. Muestreo no aleatorio

SELECCIÓN MUESTRAL
Cumplir los siguientes requisitos: Experiencia mínima en la Unidad de más de 5 

años o ser Oficial o Suboficial encuadrado en la Compañía. Se incluyen miembros 
de la Plana Mayor.

ERROR MUESTRAL Muestra sometida a corrección por estadístico descriptivo (Coeficiente de 
Variación)

RECOGIDA DE INFORMACIÓN Contacto personal con los encuestados en la 2ª Compañía de la UTMAAA.

FECHA DE REALIZACIÓN 10/10/2016-14/10/2016

FICHA TÉCNICA DE ENCUESTA



 

    
RAD SISTEMAS LOOP 

TELECOM RAISECOM 

CRITERIOS PONDERACIÓN 
No 

realizar 
cambios 

Conexión 
Directa a 

TLB-IP 

Tarjeta         
ML-IP 

IPMUX-
2L/1E1 

IPMUX-
2L/V35 

IP6702
A 

IP6700 
V30 

RC1201-
2FEV35 

RC1201-
2FEE1T1 

Precio (€) 2 9 9 3 7 7 8 6 7 5 

Capacidad de despliegue 5 1 7 9 8 8 7 8 7 7 

Dificultad técnica 1 8 7 8 7 7 6 6 6 6 

Accesibilidad a 
recambios 3 8 8 7 7 7 6 6 5 5 

Ancho de banda útil 
(Mbps) 4 8 8 7 6 6 6 6 6 6 

Servicios disponibles 4 3 3 9 8 8 8 8 8 8 

Innovación 3 1 3 7 7 6 6 7 6 6 

Adaptabilidad a otros 
sistemas 3 2 3 9 7 8 7 8 6 7 

Compatibilidad con 
medios FO 3 1 1 7 7 7 6 6 8 8 

Compatibilidad con otros 
equipos TDMoIP 2 1 1 7 6 6 4 5 4 3 

Necesidades formativas 3 8 8 8 7 7 6 6 6 6 

 SCORING 
(TOTAL) 137 175 251 234 234 214 223 212 209 



 

 



 

CRITERIOS PROMEDIO DESVIACIÓN 
TÍPICA MEDIANA MODA COEFICIENTE 

DE VARIACIÓN 

Precio (€) 3,65 1,0894228 4 4 30% 

Capacidad de 
despliegue 4,85 0,3663475 5 5 8% 

Dificultad 
técnica 3,25 1,0699237 4 4 33% 

Accesibilidad 
a recambios 4,15 0,9880869 4 5 24% 

Ancho de 
banda útil (Mbps) 4,35 0,8750939 5 5 20% 

Servicios 
disponibles 4,25 0,9665456 5 5 23% 

Innovación 4,2 1,0052493 4 5 24% 

Adaptabilidad 
a otros sistemas 4,15 0,8750939 4 5 21% 

Compatibilidad 
con medios FO 4,2 0,6958523 4 4 17% 

Compatibilidad 
con otros equipos 

TDMoIP 
3,8 1,1964860 4 4 31% 

Necesidades 
formativas 4,15 1,2258187 5 5 30% 

 



 

 

                                                           
 



 

CRITERIOS Concepto Peso [%] INSTER DAVANTEL DOMINION 

Costes 
Precio relativo a INDRA7 - 100% 52% 64% 

Valoración 40% 3 7 7 

Calidad 
(garantía) 

Años de garantía - 2 2 2+1 
Valoración 30% 7 7 8 

Logística 
(Lead Time) 

Tiempo de entrega (semanas) - 6 4-5 4-6 
Valoración 30% 6 8 7 

  Media ponderada 5,1 7,3 7,3 

                                                           
 

 RAD SISTEMAS LOOP TELECOM RAISECOM 

PROVEEDOR Tarjeta ML-IP IPMUX-2L/1E1 IPMUX-2L/V35 IP6702A IP6700 V30 RC1201-2FEV35 RC1201-2FEE1T1 

INSTER 3.490,23 € 784,35 € 864,78 € 770,03 € 1.439,80 € 993,33 € 928,33 € 

DAVANTEL - - - 412,00 € 753,00 € 535,00 € - 

DOMINION 2.236,00 € 502,00 € 554,00 € - - - - 

Diferencia 1.254,23 € 282,35 € 310,78 € 358,03 € 686,80 € 458,33 € - 
Diferencia relativa 35,94% 36,00% 35,94% 46,50% 47,70% 46,14% - 

Proveedor seleccionado DOMINION DOMINION DOMINION DAVANTEL DAVANTEL DAVANTEL INSTER 



 

 



 

                                                           
 

8 Accidental significa que ocupa temporalmente el cargo supliendo la baja de la persona que ocupa 
oficialmente el cargo. 



 

 



 

 

 

http://www.ejercito.mde.es/unidades/Madrid/utmaaa/Organizacion/index.html
http://www.bestdatasource.com/rad/MP-2100.htm
http://www.cdtodo.com/product/277212331
http://www.dspace.espol.edu.ec/xmlui/handle/123456789/19971
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Informe de integración por satélite de una Batería 
Hawk en el COAAAS-M 

 

 

 

 

 

 

 



INTEGRACIÓN POR SATÉLITE DE UNA BATERÍA HAWK   EN COAAAS -M. 

 

Objetivo: 

La misión encomendada por el Mando, fue ver las posibilidades de integración que ofrecen los terminales tlx-50  en 
el ámbito del MAAA. Teniendo como objetivo  principal la integración de tres circuitos tácticos: ADL, IRR Y HOT  
entre un COAAS-M y una batería HAWK  mediante un terminal tlx-50. 

Unidades participantes: 

2ºCIA de la UTMAAA 

II Grupo del RAAA Nº 74 

Medios empleados: 

2ºCIA de la UTMAAA: tlx-49/modem v23/DTU/DV MUX E/M 

II Grupo del RAAA Nº 74: COAAAS-M 

II Grupo del RAAA Nº 74: BIA HAWK 

 

CIRCUITOS SOLICITADOS 

DATOS DEDICADOS 

1 CIRCUITO V24  SÍNCRONO A 1,2 KBPS ENTRE  EL PUERTO A3 DEL TL 49 Y RCT-298  MÁLAGA BA 

1CIRCUITO V24 SÍNCRONO A 64KBPS ENTRE EL PUERTO A4 DEL TL 49 Y RCT-298 MÁLAGA BA. 

 

EJECUCIÓN 

A /Datos 

Una vez establecido el enlace por satélite, se procedió a la comprobación por parte del personal de la UTMAAA  de 
la sincronización de las dtu correspondientes (segmento satélite y segmento terreno).Una vez sincronizadas las dtu 
se procedió a las pruebas de integración. Por  una parte el equipo encargado de la integración por el segmento 
terreno, se posicionó con la dtu (circuito v24 a 1,2kbps) en la puerta del COAAAS-M y procedió a la conexión entre 
puerto activo de la dtu y una línea digital  de datos proveniente de la central del COAAAS-M. Por otro lado el equipo 
encargado de la operación del terminal satélite, conectó una pastilla bucleada (protocolo v24) en el conector de 
datos del satélite A 3(circuito v24 a 1,2 kbps) comprobando que el resultado era satisfactorio ya que el COAAAS-M 
recibía sus datos de vuelta. Una vez probado esto el equipo satélite conectó el conector A3 al modem v23 por 
medio de un cable con conectores db-25 tipo dce-dce,  tras hacer el equipo la conversión de digital a analógico se 
procedió a la integración en la batería  HAWK  siendo el resultado satisfactorio. 

 

B/FONÍA 

Al igual que con los circuitos de datos, el primer paso a realizar, por los componentes de los dos equipos (segmento 
terreno y segmento satélite) es comprobar que las dtu correspondientes están sincronizadas. Una vez sincronizadas 
las dtu se procedió a las pruebas de integración. El equipo del segmento terreno, conectó el puerto activo de la dtu 
(circuito v24 a 64kbs puerto A) al puerto link del dvmux E/M, por medio de un cable con conectores db25 tipo dte-
dte, Así mismo el operador del COAAAS-M le proporcionó dos circuitos de fonía  analógicos a cuatro hilos (IRR/HOT) 



una vez recibidos los circuitos, y comprobados por nuestra parte se pasó a conectarlos a los puertos de   voz del 
dvmux-E/M, para de esta forma hacerlos llegar hasta el satélite. Por otra parte el personal del equipo satélite pasó 
a conectar el puerto A4 del AP-100, al puerto link del dvmux-E/M, por medio de un cable con conectores db-25 tipo 
dte-dte, una vez conectado comprobamos que los dvmux estaban sincronizados, led sync y loss apagados, una vez 
sincronizados los equipos, conectaron un TP  en cada uno de los puertos de voz del dv-mux E/M, comprobando que 
llegaban los circuitos de fonía (IRR/HOT), una vez comprobado el circuito se conectaron a las bornas exteriores  de 
la BCP finalizando la integración ,  siendo el resultado satisfactorio. 

 

. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Anexo 2 
 

 

 

Informe de integración por satélite de una Batería 
NASAMS en el COAAAS-M 

 

 

 

 

 

 

 



INTEGRACIÓN POR SATÉLITE DE UNA BATERÍA NASAMS   EN COAAAS -M. 

 

Objetivo: 

La misión encomendada por el Mando, fue ver las posibilidades de integración que ofrecen los terminales tlx-50  en 
el ámbito del MAAA. Teniendo como objetivo  principal la integración de tres circuitos tácticos: ADL, IRR Y HOT  
entre un COAAS-M y una batería NASAN mediante un terminal tlx-50. 

Unidades participantes: 

2ºCIA de la UTMAAA 

II Grupo del RAAA Nº 74 

II Grupo del RAAA Nº 73  

Medios empleados: 

2ºCIA de la UTMAAA: tlx-49/modem v23/DTU 

II Grupo del RAAA Nº 74: COAAAS-M 

II Grupo del RAAA Nº 73: BIA NASAMS 

 

CIRCUITOS SOLICITADOS 

DATOS DEDICADOS 

1 CIRCUITO V24  SÍNCRONO A 1,2 KBPS ENTRE  EL PUERTO A3 DEL TL 49 Y RCT-454 

1CIRCUITO V24 SÍNCRONO A 64KBPS ENTRE EL PUERTO A4 DEL TL 49 Y RCT-454 

FONÍA DEDICADOS 

1 CIRCUITO PUNTO A PUNTO ENTRE EL V1 DEL TL-49 Y RCT-454 

2 CIRCUITO PUNTO A PUNTO ENTRE EL V2 DEL TL-49 Y RCT-454 

 

EJECUCIÓN 

A /Datos 

Una vez establecido el enlace por satélite, se procedió a la comprobación por parte del personal de la UTMAAA  de 
la sincronización de las dtu correspondientes (segmento satélite y segmento terreno).Una vez sincronizadas las dtu 
se procedió a las pruebas de integración. Por  una parte el equipo encargado de la integración por el segmento 
terreno, se posicionó con la dtu (circuito v24 a 1,2kbps) en la puerta del COAAAS-M y procedió a la conexión entre 
puerto activo de la dtu y una línea digital  de datos proveniente de la central del COAAAS-M. Por otro lado el equipo 
encargado de la operación del terminal satélite, conectó una pastilla bucleada (protocolo v24) en el conector de 
datos del satélite A 3(circuito v24 a 1,2 kbps) comprobando que el resultado era satisfactorio ya que el COAAAS-M 
recibía sus datos de vuelta. Una vez probado esto el equipo satélite conectó el conector A3 al modem v23,  tras 
hacer el equipo la conversión de digital a analógico se procedió a la integración en la batería  NASAMS  siendo el 
resultado satisfactorio. 

 



B/FONÍA 

Al igual que con los circuitos de datos, el primer paso a realizar, por los componentes de los dos equipos (segmento 
terreno y segmento satélite) es comprobar que las dtu correspondientes están sincronizadas. Una vez sincronizadas 
las dtu se procedió a las pruebas de integración. El equipo del segmento terreno, conectó el puerto activo de la dtu 
(circuito v24 a 64kbs puerto A) al puerto link del dvmux fxo, por medio de un cable con conectores db25 tipo dte-
dte, Así mismo el operador del COAAAS-M le proporcionó dos circuitos de fonía  analógicos a dos hilos (IRR/HOT) 
una vez recibidos los circuitos, y comprobados por nuestra parte se pasó a conectarlos a los puertos de   voz del 
dvmux-fxo, para de esta forma hacerlos llegar hasta el satélite. Por otra parte el personal del equipo satélite pasó a 
conectar el puerto A4 del AP-100, al puerto link del dvmux-fxs, por medio de un cable con conectores db-25 tipo 
dte-dte, una vez conectado comprobamos que los dvmux estaban sincronizados, led sync y lost apagados, una vez 
sincronizados los equipos, conectaron un teléfono en cada uno de los puertos de voz del dv-mux, comprobando que 
llegaban los circuitos de fonía (IRR/HOT), una vez comprobado el circuito se conectaron a las bornas exteriores del 
shelter de las batería NASAMS, finalizando la integración , no fue del todo satisfactorio el resultado ya que los 
circuitos llegaban con mucho ruido una vez se conectaban a la batería NASAMS, pero no se dispuso del tiempo 
necesario para  determinar el origen del problema. 

 

. 

CONCLUSIONES 

No se dispuso del tiempo mínimo necesario para realizar unas pruebas que resulten del todo concluyentes, aunque 
se comprende que no fue una buena opción realizar estas pruebas (nunca antes realizadas) en el marco de un 
ejercicio UDAAA OPLAN MARCO. 

Los circuitos de datos  funcionaron pero en cambio, no estuvieron trabajando el suficiente tiempo como para 
asegurar que estas pruebas nos garanticen una futura integración 100x100 operativa. 

Los circuitos de fonía fallaron pero si se hubiera tenido el suficiente tiempo se podría saber el motivo, aunque 
pintaba que podía ser algún fallo de4 configuración en algún punto. 

Los circuitos de fonía se probaron en otro ejercicio de integración por satélite mediante DV- MUX siendo el 
resultado, operativo (batería  HAWK) lo que a priori es una solución factible. 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

Anexo 3 
 

 

 

Especificaciones técnicas del terminal satélite   
TLB-50 IP 
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Terminal Satélite TLB (P/N: 0789310000001) 

Terminal dual X/KAacon capacidades medias-altas (2 Mbps), para despliegues de 
duración prolongada.
- Antena motorizada con sistema de apuntamiento automático.
- Antena completamente segmentada de 1.8 metros de diámetro.
- Fabricada en fibra de carbono: peso reducido y alta resistencia. 
- Rápido despliegue por su apuntamiento automático.
- Operación sencilla.
- Esquema modular según cofre-servicio
- Compatible con diseños anteriores de TLB-50 no IP.
- Preparado para soportar condiciones climatológicas adversas



3

Terminal Satélite TLB (P/N: 0789310000001)

Cada terminal esta formado por 8 Cofres como se detalla a continuación:
•Cofre A y Cofre B incluyen el equipamiento de antena.
•Cofre C con equipamiento auxiliar y cables.
•Cofre D con equipamiento de radiofrecuencia Banda X/Banda Ka.
•Cofre STM con equipamiento de Banda Base.
•Cofre VOZ C2 con equipamiento de banda base asociado a la red VOZ C2.
•Cofre WAN PG con equipamiento de banda base asociado a la red WANPG.
•Cofre S con el sistema de alimentación del terminal

Las principales ventajas y características del Terminal Bibanda Propuesto son: 
- La antena FA-180 es una antena muy robusta, ligera y fragmentada de manera
que facilita su almacenamiento, despliegue y transporte.
- El diseño “prime focus" de la antena permite que poder trabajar con un antena
mas pequeña que otras antenas con ganancia similar.
-Debido a su diseño, cada pétalo del reflector es idéntico lo que permite su
sustitución en caso de necesidad. La antena esta motorizada lo que facilita su
despliegue y apuntamiento.
-La antena se almacena y transporta en dos cajas, una de las cuales sirve de
soporte de la antena, reduciendo peso y el número de cajas del Terminal.
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Datasheet de la tarjeta troncal Megaplex ML-IP de 
RAD Sistemas (en inglés) 

 

 

 

 

 

 

 



 

 

  

Data Sheet 

  

Megaplex-2100/2104 

ML-IP 
Pseudowire Main Link Module 
  

   

    

 

• TDM multiplexing integrated with Ethernet switching for voice, fax and sync/async 
data transfer over Ethernet or IP networks 

• Resilient Fast Ethernet Ring (RFER) technology for self-healing protection on 
100-Mbps Fast Ethernet or IP networks  

• Compatible with RAD’s IPmux TDMoIP gateways 

• Two 10/100BaseT or 100BaseF uplink ports for connecting to IP networks and 
supporting daisy chain or ring topologies  

         

  

 

 

  

   
 

 

The ML-IP main link module provides a 
cost-effective and versatile, modular 
pseudowire (TDMoIP) solution for legacy 
TDM services over packet networks. It 
converts the TDM bit stream delivered by 
the internal Megaplex-2100/2104 
backplane from the I/O modules, into IP 
packets that can be transmitted over 
packet switched networks.  

ML-IP provides standard Ethernet 
connectivity for Megaplex. The module 
works with 10/100BaseT or 100BaseF 
Ethernet equipment, including RAD’s 
IPmux family of TDMoIP gateways, as part 
of an integrated corporate or campus IP 
network. 

A Megaplex chassis equipped with ML-IP 
can be deployed at a main site to provide 
voice and data services over IP to multiple 
sites. It can also operate at the local site 
level with an IPmux unit at the main site, 

for extending digital PBX services over IP 
to other sites (see Figure 1). 

ETHERNET 

The module is equipped with three 
Ethernet ports. Net 1 and Net 2 are 
Ethernet uplink ports with 10/100BaseT or 
100BaseF interface. One of the uplinks 
can serve as the main link to the IP 
network, while the second uplink can be 
connected to other ML-IP equipped 
Megaplex units, IPmux units or any other 
IP equipment. The second uplink enables 
daisy chaining other Megaplex units for a 
single connection to the IP network (see 
Figure 4). Alternatively, the two uplinks 
can be used for redundancy or 
constructing ring topologies.  

User is a 10/100BaseT Ethernet port for 
connecting a local LAN or PC directly to 
ML-IP. The user port can be used for 

interlinking other ML-IP modules or IPmux 
units to extend the bandwidth capacity of 
a single node. In RFER topology, in 
addition to the TDM payload protection, 
up to 32 IP addresses connected to the 
user port can be added to the 50 ms 
protected stream. The user traffic can be 
switched directly into the IP network by 
ML-IP’s internal switch, via one of the 
uplinks. 

All copper UTP Ethernet interfaces operate 
in both full- or half-duplex modes, at 
either 10 or 100 Mbps speed. Each 
interface terminates with an RJ-45 
connector. 

The two uplinks can be ordered with full 
duplex 100BaseF, 1310 nm single mode 
fiber interfaces, using a laser transmitter 
with ST or FC/PC connectors. The typical 
range is up to 20 km (12 miles). 
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ML-IP 

Pseudowire Main Link Module 

The total pseudowire (TDMoIP) payload of 
a single module is 4 Mbps (other Ethernet 
traffic connected to the ML-IP module is 
switched from one port to another in the 
Ethernet layer, and does not affect the 
payload capacity of ML-IP). To increase 
the TDMoIP payload capacity of a single 
chassis to a maximum of 8 Mbps, an 
additional ML-IP module can be installed. 
The uplinks of the two ML-IP modules can 
be interconnected (the traffic is switched 
in the Ethernet layer) so that the 
combined payload is transmitted via a 
single Ethernet link to the IP network (see 
Site A in Figure 4).

Quality of Service (QoS) 
ML-IP complies with all relevant Ethernet 
LAN standards. At the Ethernet level, it 
employs VLAN tagging and priority labeling 
according to IEEE 802.1D-2004 and 
802.1Q to provide reliable, high quality of 
service (QoS). 

The user can configure the ToS (Type of 
Service) of the outgoing IP packets. This 
allows an en-route Layer-3 router or 
switch that supports ToS (or Diffserv), to 
give higher priority to ML-IP traffic for 
delay-sensitive applications. 

Assigned, IANA-registered UDP socket 
number for TDMoIP simplifies flow 

classification through switches and 
routers. 
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Figure 1. Megaplex with ML-IP in Daisy-Chain Topology in a Campus  
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Data Sheet 

TIMESLOT BUNDLING &  
CROSS-CONNECT 

ML-IP supports the same cross-connect 
features as the Megaplex ML-2E1/T1 TDM 
main link module family. The internal 
cross-connect matrix of the ML-IP module 
routes voice and data channels from any 
I/O module installed in the chassis to any 
installed main link. In addition, traffic can 
be routed from one link to another, 
including between IP and regular TDM 
links. With the non-blocking full cross-
connect, timeslots are flexibly assigned for 
improved link bandwidth utilization.  

ML-IP places individual or multiple (up to 
31) TDM timeslots into bundles with a 
single IP destination address. Point to 
multipoint applications are implemented 
by defining multiple bundles with different 
IP addresses (each bundle can be 
considered as a Fractional E1/T1 link in 
TDM network applications). Up to 24 
bundles (without CAS, or 12 bundles with 
CAS) are supported by the module. To 
support more timeslot bundles, a 
Megaplex chassis can be equipped with 
additional ML-IP modules. 

RESILIENCY 

Bundle Redundancy 
For redundancy, bundles can be duplicated 
and transmitted simultaneously. This 
functionality is similar to the “parallel 
transmit redundancy” used with E1/T1 
links: if the active bundle stream fails, 
Megaplex will switch to the other bundle 
stream. 

To provide different levels of network and 
hardware protection, redundant bundles 
can be transmitted in the following ways: 

• Via the same Ethernet uplink for IP 
connection redundancy (Figure 2A). 
Both bundles have the same IP 
address, but are tagged differently. 
Switching takes place within 50 msec. 

• Via the same ML-IP module, but using 
different uplinks, to also provide 
physical link redundancy (Figure 2B). 
Both bundles have the same IP 
address, but are tagged differently. 
This option requires a Layer-2 (VLAN 
supporting) switch, which can block 
untagged IP packets to prevent packet 
storming. Switching takes place within 
50 msec. 

• Via different Ethernet uplinks on 
separate ML-IP modules (Figure 2C) to 
provide module (hardware) 
redundancy, in addition to physical link 
and IP connection redundancy. Both 
bundles have different IP addresses 
and are tagged differently. Switching 
takes place within 2 seconds. 

IP Network

IP Network

Switching
within 50 msec

Net 1
Uplink

Net 2
Uplink

Net 1
Uplink

Net 2
Uplink

B. Redundant Bundles on Both Uplinks
for Physical Link + IP Connection Redundancy

Switching
within 50 msecUplink

ML-IP
Uplink

A. Redundant Bundles on Single Uplink
for IP Connection Redundancy

Switching
within 2 sec
Uplink
Uplink

Uplink

Uplink

C. Redundant Bundles on Uplinks of Separate Modules
for Module + Link + IP Connection Redundancy

MP-2100 Switch Switch MP-2100

ML-IP

Switch SwitchMP-2100

ML-IP

MP-2100

ML-IP

MP-2100 MP-2100

IP Network

Switch Switch
ML-IPML-IP

ML-IPML-IP

 

 

Figure 2. Redundant Bundling for IP Link Backup 
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ML-IP 

Pseudowire Main Link Module 

In each of the above applications, two 
types of redundancy are available: 

• 1+1 Redundancy. When this 
redundancy type is enabled, both 
bundles transmit data packets all the 
time, offering potentially faster 
recovery at the expense of doubling 
the bandwidth. This provides 
functionality similar to the parallel 
transmit redundancy used for TDM 
fractional E1 and T1 links. 

• 1:1 Redundancy. When this 
redundancy type is enabled, one of 
the bundles transmits and receives 
data packets, while the other bundle 
transmits OAM packets to verify 
connectivity. 

Resilient Fast Ethernet Ring  
ML-IP’s two uplink ports employ RAD’s 
Resilient Fast Ethernet Ring (RFER) 
technology to construct self healing 
100-Mbps Fast Ethernet fiber or copper 
rings (ring resiliency functions similarly to 
that of STM-1 networks). In case of link 
failure on any segment of the ring, RFER 
reroutes the TDMoIP traffic within 50 ms, 
fast enough to maintain the required voice 
quality. (For other Ethernet traffic, 
recovery takes longer, approximately 
20 seconds.) An extended protection 
mechanism allows adding up to 32 IP 
addresses connected to the user port, to 
the 50-ms protected stream.  

ML-IP’s resilient ring performance was 
independently tested and verified by a 
well-known European network test center. 
It was found to provide superb service 
resilience and voice quality, with proper 
prioritization of TDM traffic. 

RFER enables enterprises, campuses, 
power companies, transportation 
companies and utilities to create highly 
reliable networks, using dark fiber or dry 
copper in a ring topology (see Figure 3).  

Survivability is further enhanced by RFER’s 
scalable support for multiple rings, which 
eliminates the risk of a single point of 
failure. This is ideal for dispersed 
applications, such as commuter railroads. 
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Figure 3. Resilient Fast Ethernet Ring (RFER) Enables Self-healing Networks 
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Data Sheet 

Redundancy between ML-IP and TDM 
Main Link Modules 
ML-IP modules can be used as backup for 
TDM E1/T1 links (and vice versa). 
Redundancy between ML-IP modules and 
TDM main link modules is accomplished by 
configuring different databases for each 
Megaplex: one for transferring the traffic 
via TDM main link modules through E1/T1 
networks, and the other for transmitting 
the same traffic via ML-IP modules 
through IP networks. Appropriate 
conditions are specified to switch 
between the two databases. 

 

TIMING AND SYNCHRONIZATION 

ML-IP operates in three timing modes: 

• Internal mode: Megaplex’s internal 
oscillator is the source for the timing 
used by the Ethernet links, as well the 
other I/O modules. ML-IP is the sole 
clock source for all the units in the 
network. 

• External mode: One of the I/O modules 
is the source for the system timing. 

• Adaptive mode: The ML-IP timing 
clocks are regenerated using the 
Adaptive method, according to the 
monitored received packet rate from 
the IP network. The timing is then also 
passed on to the I/O modules. 

ML-IP uses an enhanced packet delay 
variation (jitter) buffer to store incoming 
IP packets. The buffer compensates for up 
to 300 msec of delay variation in the IP 
network. 

ECHO CANCELLER 

A built-in echo canceller option can be 
ordered for canceling the echo signals 
that may be generated on the local (near-
end) voice channel analog interface. When 
enabled, the echo canceller operates on 
the timeslots carrying voice, providing 
acceptable voice quality even on networks 
with long delay. Echo delays of up to 
4 msec are tolerated. 

The echo canceller is enabled/disabled by 
the user, for all voice timeslots assigned 
to one of the two ML-IP internal ports. Up 
to 30 voice timeslots are supported. The 
echo canceller automatically detects fax 
and modem transmissions and does not 
affect them. 

Total Payload
up to 8 Mbps

Site A

User PortNet 1 Uplink

Site D

Net 2 Uplink

Total Payload
up to 4 Mbps

Site B

User Port

Net 2 Uplink Net 1 Uplink

10/100BaseT

10/100 Mbps

Total Payload
up to 4 Mbps
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User 
Port

Net 2 Uplink

Net 1 Uplink 10/100 Mbps

10/100BaseT

IP 
Network

PCLAN

ServerPBXFax

PC

MP-2100MP-2100

ML-IP

Server

MP-2100

ML-IP ML-IP
ML-IP

PC
PC

 

 

Figure 4.  Daisy Chain Connection of Megaplex-2100 Units, to Maximize Utilization of a Single 10/100 Mbps  

Connection to the IP Network 
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ML-IP 

Pseudowire Main Link Module 

DIAGNOSTICS 

The following diagnostic tools are 
available to facilitate monitoring and 
testing: 

• LAN performance monitoring and 
statistics 

• Bundle performance monitoring and 
statistics 

• ICMP ping 

• Tone injection per timeslot, for 
checking any voice channel in either 
the local or remote direction 

• BERT and Loop+BERT for any timeslot 
at the TDM level 

• Internal loop on any bundle at the TDM 
level, towards the I/O modules. 

 

Specifications 

ETHERNET PORTS 

Number of Ports 
2 uplink ports (Net 1 and Net 2) 
1 user port (User) 

Uplink Payload 
Combined payload of Net 1 and Net 2 
ports of a single module: up to 4 Mbps 

Two modules in a single chassis: up to 
8 Mbps  

Data Rate 
8.448 Mbps  

Compliance 
IEEE 802.3, 802.1D, 802.1Q 

Clock Modes 
Internal, External, Adaptive 

Statistics 
According to RFC 2665: 

Received Frames: Correct Frames, Correct 
Octets, FCS Errors 

Transmitted Frames: Correct Frames, 
Correct Octets 

IP Network Delay Variation Tolerance 
300 msec 

IP Network Requirements 
ToS support for IP level priority 

802.1p and 802.1Q support for MAC level 
priority 

UTP INTERFACE (UPLINK AND  
USER PORTS) 

Speed 
10 or 100 Mbps 

Operation Mode 
Full or half duplex 

Media 
Copper  

Connectors 
8 pin RJ-45 (one per port) 

Range 
Up to 100m/330 ft using UTP cat. 5 cable 

FIBER OPTIC INTERFACE 
(UPLINK PORTS ONLY) 

Speed 
100 Mbps 

Operation Mode 
Full duplex 

Optical Specifications and Range 
Wavelength: 1300 nm 
Fiber Type 
Fiber type: 9/125 µm, single 
modeTransmitter Type: Laser  
Connector Type: ST, FC 
Power Coupled into Fiber: 15 to -8 dBm 
Receiver Sensitivity: -34 dBm 
Maximum Range: 20 km (12 miles) 

ECHO CANCELLER (OPTIONAL)  

Voice Channels  
Up to 30 (all timeslots must be from one 
internal port) 

Echo Path Length 
4 msec for each channel 

Echo Return Loss Enhancement (ERLE) 
>30 dB 
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ML-IP 

Pseudowire Main Link Module 

Data Sheet 

GENERAL 

Diagnostics 
LAN diagnostics:  

• LAN statistics 

• Bundle statistics 

• ICMP  ping 

WAN diagnostics: 

• Loopback on bundles 

• BERT, BERT+loopback 

• Local/remote tone injection 

LED Indicators 
Per module: 

• TEST (yellow) – On when test is run on 
the module (performed on any bundle 
or internal port) 

Per port:  

• LINK (green) – On when Ethernet line 
is OK 

• FDX (green) – On when link is 
configured for full duplex operation 

• 100M (green) – On when link is 
operating  at 100 Mbps 

Power Consumption 
13.1W (2.62A @ +5V) 

Environment 
Operating temperature: 0°C to 45°C  
 (32°F to 113°F)  
Storage temperature: -20°C to +70°C  
 (-4°F to +160°F) 
Humidity: up to 95%, non-condensing 

Ordering 

RECOMMENDED CONFIGURATIONS  

MP-2100M-ML-IP/UTP 

Pseudowire main link module, copper 
interface with RJ-45 connectors 

MP-2100M-ML-IP/UTP/1E 

Pseudowire main link module, copper 
interface with RJ-45 connectors, echo 
canceler 

SPECIAL CONFIGURATIONS  

Please contact your local RAD partner for 
additional configuration options. 
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de RAD Sistemas (en inglés) 

 

 

 

 

 

 

 



 

 

The Access Company 

 

 

IPmux-2L
TDM Pseudowire Gateway

 
Data Sheet 

x Comprehensive compliance with pseudowire/circuit emulation standards 
including TDMoIP, CESoPSN, SAToP and HDLCoPSN 

x Built on TDMoIP technology, implementing IETF, MFA Forum, ITU-T for 
Pseudowire Emulation Edge-to-Edge (PWE3) 

x E1 and serial traffic emulation over MPLS, IP and Ethernet networks 

x Transmission of both framed (full or fractional) and unframed E1 traffic 

Legacy over PSN 

solution for 

transmitting E1 

streams over packet 

switched networks 

 

 

 

 

IPmux-2L is a TDM pseudowire access 
gateway extending TDM-based services 
over packet switched networks. It also 
serves as an Ethernet-based access 
device. 

PSEUDOWIRE PERFORMANCE 

The unit provides a legacy over PSN 
solution for transmitting E1 streams over 
packet switched networks (PSNs). The 
device converts the data stream from its 
user E1 and high-speed data ports into 
packets for transmission over the 
network. The addressing scheme of these 
packets is IP or MPLS. 

These packets are transmitted via the 
IPmux-2L Ethernet network port to the 
PSN. A remote pseudowire device converts 
the packets back to TDM traffic. 

The ASIC-based architecture provides a 
robust and high performance pseudowire 
solution with minimal processing delay. 

The unit employs various legacy over 
packet protocols, including TDMoIP, 
CESoPSN, SAToP and HDLCoPSN. 

Where to buy     > See the product page   > 

http://www.rad.com/10/TDM-pseudowire-access-gateway/6132/
http://www.rad.com/3-2387/Where-to-buy-RAD-Products/


IPmux-2L 

TDM Pseudowire Gateway 

 

 

 

 

 

Preserves investment 

in legacy equipment in 

migration to PSN 

High-performance ASIC-based buffering 
and forwarding techniques achieve 
minimal end-to-end processing delay. 
Configurable packet size balances PSN 
throughput and delay, while a jitter buffer 
compensates for packet delay variation 
(jitter) of up to 200 msec in the network. 

An assigned, IANA-registered UDP port 
number for pseudowire simplifies flow 
classification through switches and 
routers. 

CLOCKING 

Synchronization between TDM devices is 
maintained by deploying advanced clock 
distribution mechanisms. The clocking 
options are: 

x Internal – The IPmux-2L internal clock 
oscillator provides the master clock 
source for the TDM circuit  

x Loopback – The transmit clock is 
derived from the TDM or serial data 
receive clock 

x Adaptive – The clock is recovered from 
the PSN 

x Receive – The system timing is locked 
to the clock received via one of the 
TDM ports or the third FE port (Sync-E 
option). 

The system clock ensures a single clock 
source for all TDM links and uses master 
and fallback timing sources for clock 
redundancy. The system timing also 
supports two different clock sources from 
two TDM links at the same time. 

TIMING OVER PACKET 

IPmux-2L utilizes standard Synchronous 
Ethernet (Sync-E) technology to ensure 
highly accurate clock recovery over PSN 
(special ordering option). The clock 
operation conforms to ITU-T G.8261 
requirements. 

PSEUDOWIRE QoS 

IPmux-2L performs VLAN tagging and 
priority labeling according to 802.1p&Q. 
Pseudowire packets are assigned a 
dedicated VLAN ID and 802.1p bit. 

The ToS or Diffserv of the outgoing 
pseudowire packets are user-configurable. 
This allows assigning pseudowire packets 
a higher priority in IP networks. 

EXP bits are used for QoS marking of the 
TDMoMPLS traffic in MPLS networks. 

 

Figure 1.  LAN and TDM Services over a Wireless Ethernet Link 



Data Sheet 

TDM INTERFACE 

One or two E1 ports provide connectivity 
to any standard E1 device. 

E1 interfaces feature: 

x Integral LTU for long haul applications 

x G.703 unframed and G.704 framed 
modes  

x CAS and CRC-4 bit generation (E1). 

SERIAL INTERFACE  

An IPmux-2L data port is available for an 
nu64 kbps serial connection to legacy 
equipment. 

Provided via 25-pin D-type connector, the 
serial port features the following 
interfaces: 

x X.21 

x V.24/RS-232 

x RS-530/RS-422 

x V.35 

x V.36/RS-449. 

DCE/DTE modes are selected via adapter 
cables and IPmux-2L clock configuration. 

Note:  IPmux-2L can be ordered with serial data 

port only, with no E1 interfaces installed. 

ETHERNET CAPABILITIES 

IPmux-2L features an internal Layer-2 
Ethernet switch with three Ethernet ports. 
The ports can be configured to operate as 
network or user interfaces. 

Each Ethernet port features: 

x Port-based rate limiting for bandwidth 
control 

x Four priority queues (strict or 
weighted) for handling traffic with 
different service demands. Traffic is 
classified according to IP Precedence, 
802.1P, DSCP or port default priority. 

x Port-based VLAN membership for 
ingress traffic restriction 

x Port-based VLAN tagging 

x Double VLAN tagging (VLAN stacking) 

x Bridging and filtering. 

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

 

 

 

 

 

 

 

 

 

 

 

 

Lowers Opex of TDM 

service by utilizing 

packet infrastructure 

 

 

 

 

Figure 2.  TDM Backhaul and Trunking over a PSN 



IPmux-2L 

TDM Pseudowire Gateway 

 

 

 

 

 

Carrier-grade voice 

quality without 

compression, or 

silence suppression 

MANAGEMENT 

IPmux-2L can be configured and 
monitored locally via an ASCII terminal, or 
remotely via Telnet or Web browser. 

Management traffic can run over a 
dedicated VLAN. 

Software can be downloaded via a local 
terminal using XMODEM/YMODEM, or 
remotely, using TFTP. After downloading a 
new software version, IPmux-2L 
automatically saves the previous version in 
non-volatile memory for backup purposes. 
Also, copies of the configuration file may 
be downloaded and uploaded to a remote 
workstation for backup and restore 
purposes. 

Current date and time are retrieved from a 
dedicated server, using SNTP. 

DIAGNOSTICS 

External and internal loopbacks check TDM 
and serial link connectivity. 

A built-in internal and external BERT utility 
is used to monitor the TDM link quality. 

Virtual Cable Test (VCT) checks the quality 
of Ethernet cables, connectors and 
terminations, identifying a cable break or 
short. 

The following E1 physical layer 
performance statistics are available: LOS, 
LOF, LCV, RAI, AIS, FEBE, BES, DM, ES, SES, 
UAS and LOMF. 

LAN and IP layer network condition 
statistics, such as packet loss and packet 
delay variation (jitter), are monitored and 
stored by the device.  

Fault isolation, statistics and event logging 
are also available. 

RAD’s TDM PW OAM verifies connectivity 
and prevents pseudowire configuration 
mismatch. 

DYING GASP 

AC-powered units report power failures to 
defined network management stations by 
sending a trap, thus enabling the devices 
to properly disconnect from the network 
with notification of the reason for the 
service problem. 
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Figure 3.  Gradual Migration from Serial Data Services to a PSN 
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Specifications 
E1 INTERFACE 

Number of Ports 
1 or 2 

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

Data Rate 
2.048 Mbps 

Line Code 
HDB3, AMI 

Framing 
Unframed, framed, multiframe; with or 
without CRC-4 

Signaling 
CAS, CCS (transparent) 

Line Impedance 
120:, balanced 
75:, unbalanced 

Signal Levels 
Receive:  
 0 to -36 dB with LTU (long haul) 
 0 to -10 dB without LTU (short haul) 
Transmit balanced: r3V r10% 
Transmit unbalanced: r2.37V r10% 

Jitter and Wander Performance 
Per ITU-T G.823 

Connector 
Balanced: RJ-45 
Unbalanced: coax BNC  

SERIAL INTERFACE 

Number of Ports 
1  

Interface Type 
X.21, V.24/RS-232, RS-530/RS 422, V.35, 
V.36/RS 449 

Timing 
DCE – IPmux-2L provides both Tx and Rx 
clock to the user equipment. Optionally, 
the incoming data can be sampled with an 
inverted clock. 

DTE1 – IPmux-2L provides the Rx clock. 
The attached user equipment provides the 
Tx clock. 

DTE2 – The attached user equipment 
provides both Tx and Rx clocks. 

Note:  The X.21 interface supports DCE mode only. 

The V.24 interface supports asynchronous DCE 

mode only. 

Control Signals 
CTS – constantly ON or follows RTS, 
user-selectable 

DCD – constantly ON, unless a fault is 
detected in the PSN network  

Data Rate 
nu64 kbps (N = 1, 2, ... 32) 

Connector 
25-pin, D-type, female 

 

Figure 4.  Corporate Multisite Communication over a PSN 



IPmux-2L 

TDM Pseudowire Gateway 

ETHERNET INTERFACE 

Number of Ports 
3 (1 network, up to 2 user) 

Port Combinations 
3 UTP or 2 UTP and 1 SFP 

Type 
Electrical: 10/100BaseT 

Fiber optic: 100BaseFx, 100BaseLX10, 
100BaseBx10 

Fast Ethernet SFPs 
For full details, see the SFP Transceivers 
data sheet at www.rad.com 

Note:  It is strongly recommended to order this 
device with original RAD SFPs installed. This will 
ensure that prior to shipping, RAD has performed 
comprehensive functional quality tests on the 
entire assembled unit, including the SFP devices. 
RAD cannot guarantee full compliance to product 
specifications for units using non-RAD SFPs. 
For detailed specifications of the SFP transceivers, 
refer to the SFP Transceivers data sheet. 

Connector 
LC 

PSEUDOWIRE CONNECTIONS 

Compliance 
IETF: RFC 4553 (SAToP), RFC 5087 

(TDMoIP), RFC 5086 (CESoPSN) and 
RFC 4618 (HDLCoPSN) 

ITU-T: Y.1413  

MFA: IA 4.1, IA 8.0.0 

Number of PW Connections 
63 

Jitter Buffer Size 
0.5–200 msec (unframed) with 0.1 msec 
 granularity 
1.5–200 msec (framed) with 0.5 msec 
 granularity 

 
 

Table 1.  IPmux Family Product Comparison 

   Feature IPmux-2L 
(Ver. 2.0) 

 

IPmux-4L 
(Ver. 1.0) 

 

IPmux-4LGE 
(Ver. 2.0) 

 

IPmux-16L 
(Ver. 1.0) 

 

IPmux-24 
(Ver. 3.5) 

 

IPmux-216  
(Ver. 3.5) 

 

 TDM service ports 1, 2 u E1 2, 4 u E1 4 u E1 8, 16 u E1 1, 2, 4 u E1/T1 8, 16 u E1/T1 

 Ethernet network 
ports 

1 u FE 1 u FE 1 u GbE network, 
2 u GbE network/user 

3 u GbE network/user 

3 u FE network/user 

1 u GbE/FE network, 
1 u GbE/FE 
network/user 

1 u GbE/FE network 
1 u GbE/FE network/user 

 Ethernet subscriber 
ports 

2 u FE 2 u FE 4 u FE 1 u GbE/FE 1 u GbE/FE 

 Number of PWs 63 64 64 256 64 256 

 Multi-pseudowire 3 3 3 3 3 3 

 Advanced clock 
recovery 

– 3 3 3 3 3 

 Redundant power 
supply 

– – – – – 3  

 External clock port – – – – Optional 3  

 Serial data port Optional – – – – –  

 SSH, SSL, RADIUS – – – – 3 3  

 Network 
management 
system 

RV-EMS RV-EMS RV-EMS RV-EMS RV-SC/TDMoIP,  
RV-EMS (basic shelf 
view) 

RV-SC/TDMoIP,  
RV-EMS (basic shelf 
view) 



Data Sheet 

GENERAL 

Timing 
Internal 
Receive 
Loopback 
Adaptive 

Adaptive Clock Characteristics 
According to G.823 traffic interface 

Sync-E 
Per G.8261 (no ESSM/CSM), via Ethernet 
port 3 (ordering option, see Ordering 
below) 

Management 
SNMPv1v2c 

Telnet 

ASCII terminal via V.24 (RS-232) DCE port 

Web browser 

Entity MIB (RFC 4133) 

Dying Gasp 
AC-powered units only (ordering option, 
see Ordering below) 

Diagnostics 
Loopbacks: E1 port local/remote, serial 

port local/remote 

BERT: E1 port internal/external 

VCT: Ethernet ports 

Statistics 
E1 (per G.826 and RFC 2495) 

Ethernet (per RFC 2819) 

Jitter buffer indication (overflow, 
underflow, sequence error, max/min jitter 
buffer levels) 

Indicators 
PWR (green) – Power status 
TST (yellow) – Test status 
ALM (red) – Alarm status 
LOC/REM (red/red) – E1 local/remote  
 sync loss 
LINK/ACT (green/yellow) –  Ethernet 
 link/activity status on RJ-45 or SFP 

Power 
AC/DC: 100–240 VAC or 48/60 VDC 

nominal (40 to 72 VDC) 

Power Consumption 
8W max  

Physical 
Height: 43 mm (1.7 in) 
Width: 217 mm (8.5 in) 
Depth: 170 mm (6.7 in) 
Weight: 0.5 kg (1.1 lb) 

Environment 
Temperature: 0q to 50qC (32q to 122qF) 
Humidity: Up to 90%, non-condensing 
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IPmux-2L 

TDM Pseudowire Gateway 

Data Sheet

International Headquarters 
24 Raoul Wallenberg Street 
Tel Aviv 69719, Israel 
Tel. 972-3-6458181 
Fax 972-3-6498250, 6474436 
E-mail market@rad.com 

North America Headquarters 
900 Corporate Drive 
Mahwah, NJ 07430, USA 
Tel. 201-5291100 
Toll free 1-800-4447234 
Fax 201-5295777 
E-mail market@rad.com 

www.rad.com Order this publication by Catalog No. 803816 
 

The Access Company

Ordering 
STANDARD CONFIGURATIONS 
IPMUX-2L/1E1 

IPMUX-2L/1E1/N 

IPMUX-2L/1E1/RS232/N 

IPMUX-2L/1E1/V35 

IPMUX-2L/1E1CX 

IPMUX-2L/1E1CX/N 

IPMUX-2L/2E1 

IPMUX-2L/2E1/N 

SPECIAL CONFIGURATIONS 

IPmux-2L/~/#/$/{/+1/ 

Legend 

~ Synchronous Ethernet capability 
(leave empty for no Sync-E): 

 SYE Sync-E per G.8261 

Note:  For Sync-E connection, order the third FE 

port (ordering option +1 below). 

# Dying Gasp (leave empty for no Dying 
Gasp): 

 DG Dying Gasp (AC-powered 
units only) 

$ TDM interface (leave empty for no E1): 
 1E1 1 balanced E1 
 1E1CX 1 unbalanced E1 
 2E1 2 balanced E1  
 2E1CX 2 unbalanced E1 

{ Serial interface (leave empty for no 
serial interface): 

 V35 V.35 interface 
 V36 V.36/RS-449 interface 
 RS530 RS-530 interface 
 X21 X.21 interface 
 RS232 RS-232 interface 

Note:  IPmux-2L must be ordered with at least one 

user interface option: E1 or serial port. 

 

+1 Fast Ethernet interface (in addition to 
two 10/100BaseT UTP ports) 

 N SFP-ready slot 
 1 Fast Ethernet, 1310 nm, 

multimode, LED, 2 km 
(1.2 mi) 

 2 Fast Ethernet, 1310 nm, 
single mode, laser, 15 km 
(9.3 mi) 

 3 Fast Ethernet, 1310 nm, 
single mode, laser, 40 km 
(24.8 mi) 

 4 Fast Ethernet, 1310 nm, 
single mode, laser, 80 km 
(49.7 mi) 

 10A Fast Ethernet, Tx - 1310 nm, 
Rx - 1550 nm, single mode 
(single fiber), laser (WDM), 
20 km (12.4 mi) 

 10B Fast Ethernet, Tx - 1550 nm, 
Rx - 1310 nm, single mode 
(single fiber), laser (WDM), 
20 km (12.4 mi)  

 UTP 10/100BaseT  
Notes:  

x The third Fast Ethernet port is optional, unless 

the Sync-E functionality is required. 

x For single-fiber applications, a device with the 

SFP-10A interface should always work with a 

device with the SFP-10B interface, and vice 

versa. 

SUPPLIED ACCESSORIES 

Power cord 

AC/DC adapter plug 

Matching adapter cable if a serial interface 
has been ordered: 

x CBL-HS2/V/1/F for V.35 

x CBL-HS2/R/1/M for V.36/RS-449 

x CBL-HS2/X/1/F for X.21 

OPTIONAL ACCESSORIES 

The following cables convert the 
IPmux-2L 25-pin serial data port connector 
into the respective interface. Cable length 
is 2m (6 ft). 

CBL-HS2/V/1/$ 
Adapter cable for connecting a data port 
in DCE timing mode to V.35 port 

CBL-HS2/V/2/$ 
Adapter cable for connecting a data port 
in DTE1 timing mode to V.35 port 

CBL-HS2/V/3/$ 
Adapter cable for connecting a data port 
in DTE2 timing mode to V.35 port 

CBL-HS2/R/1/$ 
Adapter cable for connecting a data port 
in DCE timing mode to V.36/RS-449 port 

CBL-HS2/R/2/$ 
Adapter cable for connecting a data port 
in DTE1 timing mode to V.36/RS-449 
equipment 

CBL-HS2/R/3/$ 
Adapter cable for connecting a data port 
in DTE2 timing mode to V.36/RS-449 port 

CBL-HS2/X/1/$ 
Adapter cable for connecting a data port 
in DCE timing mode to X.21 port 

Legend 

$ Cable connector: 
 F Female 

 M Male 

CBL-DB9F-DB9M-STR 
Control port cable 

RM-33-2 
Hardware kit for mounting one or two 
IPmux-2L units into a 19-inch rack 
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Loop-IP6700 
TDMoEthernet 

 
Description 
The Loop-IP6700 TDMoEthernet is an ideal solution for transporting varied TDM traffic over IP networks. As 
the core communications network migrates from Circuit Switched Network to Packet Switched Network, the 
Loop-IP6700 provides a flexible and cost-effective choice. 

On the WAN side, the Ethernet interface can be 10/100 BaseT or 100 BaseFX. For the User Tributary 
interface, the TDM Tributary interface can be either multiple E1 or T1 or serial or E3/DS3. The Ethernet 
Tributary interface can be 2 10/100 BaseT ports. Loop-IP6700 converts the TDM data stream and timing 
information into packets and transmits to the connected Packet Switched Network. Another Pseudowire 
device converts the received packet stream back to original TDM data stream along with the original timing 
information. 

The Loop-IP6700 has built-in AC or DC power. Management choices include DB-9 console port, Ethernet 
port, and SNMP port with default IP address in addition to Inband management for communication with 
remote management centers. 

For transport of TDM signals, the Jitter and Wander adheres to G.823/G.824 Traffic Interface and 
G.823/G.824 Synchronous Interface when OCXO is selected in order to provide excellent clock traceability 
and stability. 
 
The IP6700’s Ethernet uplink can further be uploaded into other equipment such as microwave and wireless 
links for applications like emergency services and public transportation. 
 
Features 
 
Mechanics and Electrics 
• ANSI shelf 
• Power Module: Single AC or DC power 

 
WAN Interface 
• 1 Electric Ethernet (10/100 BaseT) port or 1 

Optical Ethernet (100 BaseFX) port 
 
User Tributary Interface 
• TDM Tributary interface: 

- Up to 4 E1/T1 
- Up to 2 serial: V.35 or EIA530 or X.21 or 

V.36/RS449 or RS422 / V.11 
- 1 E3/DS3 

• Ethernet tributary interface: 
- 1x 10/100 BaseT Ethernet port plus 1 

user-selectable 10/100 BaseT  
Ethernet/SNMP port 

 
 
L2 Switching Capability 
• Jumbo frame size up to 1916 bytes 
• IS-IS Packet transparency 
• VLAN 

- Maximum 4K VLAN ID 
- Maximum 16 con-current VLAN Groups 
- Supports C-VLAN/S-VLAN tag adding and 

removing on Pseudowire 
- Supports 802.1q Port-Based VLAN on 

Ethernet/SNMP Port 
• Supports 802.1d MAC Learning 
• Supports 803.3x Flow control on input ports 

 
QoS 
• Ingress Rate Limiting per Ethernet port with 

32Kbps granularity 
• IP Network Level: 

- 6-bit DiffServ Code Point -DSCP field – ToS 
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Pseudowire Capability 
• Supports TDMoIP-AAL1, SAToP, CESoPSN, 

and MEF-8 
• Supports E1/T1 traffic emulation over UDP/IP 

and Ethernet network 
• Supports Timeslot Grooming 
• Maximum 64 pseudowires 
• PDV Compensation Depth: 

- E1: up to 256ms 
- T1: up to 340ms 

• Jitter Buffer size: 1 ms to 512 ms 
• Minimum packetization latency < 1 ms 
• Excel calculator is provided* 

 
Pseudowire Diagnostics Function 
• Built-in BERT for E1/T1 to Line or WAN 

direction 
• ARP, Ping and Trace Route 
• IP – MAC Table Display 
• Pseudowire Information 

- Packet Creation Time (ms) 
- Jitter-Tolerance Delay (ms) 
- Single-Trip Delay (ms) 
- Total Frame Length (bytes) 
- Packet per second 
- Required Bandwidth (Mbps) 
- Header Overhead (%) 

 
Jitter and Wander 
• PPM version: Conforms to G.823/G.824 

Traffic Interface 
• PPB version: Conforms to G.823/G.824 

Synchronous Interface 
 
Timing Reference 
• Internal 
• External: BNC connector 
• Line (E1/T1) 
• Adaptive Clock Recovery: All Pseudowires 

can apply ACR 
 
OAM Capability 
• Supports 2 SNTP Timing References 
• Multi-color LED indicators 
• Alarm relay 
• ACO (Alarm Cutoff) button 

 
Management Interface 
• 1 user-selectable Ethernet/SNMP port 
• SNMPv1 
• LCD and keypad 
• DB-9 Console port with VT100 menu 
• Telnet and SSHv1/SSHv2 
• C-VLAN/S-VLAN tag on management traffic 
• LoopView GUI 
• Inband management: through one time slot  

(64Kbps) 
 
Standards Compliance 
• TDMoIP, SAToP, CESoPSN, MEF-8 

 
* Future option
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Ordering Information 
 
Note: RoHS compliant units are identified by the letter G appearing immediately at the end of ordering code. 
 
Main Unit 
Model Description Note 
Loop-IP6700-S-EH-PPM-p
p-add-temp-G 

IP6700 with G.823/G.824 traffic interface, 1 electric Ethernet 
WAN port, 1 LAN port, 1 SNMP port, and 1x E3/DS3 high 
speed interface 

Loop-IP6700-S-EL-PPM-a
a-bb-cc-dd-pp-add-temp-G 

IP6700 with G.823/G.824 traffic interface, 1 electric Ethernet 
WAN port, 1 LAN port, 1 SNMP port, and low speed interfaces 
described below 

Loop-IP6700-S-OH-PPM-
pp-add-temp-G 

IP6700 with G.823/G.824 traffic interface, 1 optical Ethernet 
WAN port, 1 LAN port, 1 SNMP port, 1x E3/DS3 high speed 
interface. SFP optical module is not included. 

Loop-IP6700-S-OL-PPM-a
a-bb-cc-dd-pp-add-temp-G 

IP6700 with G.823/G.824 traffic interface, 1 optical Ethernet 
WAN port, 1 LAN port, 1 SNMP port, low speed interfaces 
described below. SFP optical module is not included. 

Loop-IP6700-S-EH-PPB-p
p-add-temp-G 

IP6700 with G.823/G.824 synchronous interface, 1 electric 
Ethernet WAN port, 1 LAN port, 1 SNMP port, 1x E3/DS3 high 
speed interface. 

Loop-IP6700-S-EL-PPB-a
a-bb-cc-dd-pp-add-temp-G 

IP6700 with G.823/G.824 synchronous interface, 1 electric 
Ethernet WAN port, 1 LAN port, 1 SNMP port, low speed 
interfaces described below. 

Loop-IP6700-S-OH-PPB-p
p-add-temp-G 

IP6700 with G.823/G.824 synchronous interface, 1 optical 
Ethernet WAN port, 1 LAN interface, 1 SNMP port, 1x E3/DS3 
high speed interface. SFP optical module is not included. 

Loop-IP6700-S-OL-PPB-a
a-bb-cc-dd-pp-add-temp-G 

IP6700 with G.823/G.824 synchronous interface, 1 optical 
Ethernet WAN port, 1 LAN port, 1 SNMP port, low speed 
interfaces described below. SFP optical module is not 
included. 

• PPM = G.823/G.824  
traffic interface 

• PPB = G.823/G.824 
synchronous interface 
(G.823 for E1, G.824 for 
T1) 

 
• High Speed for E3/DS3 

only (E3/DS3 software 
programmable)  

• Low Speed for E1, T1 and 
serial interface. 

 
� Where aa and bb are used to select connector. 

If these modules are not required, leave this field blank. 
 

aa, bb= Description Notes 
E75 E1 75 ohm with BNC connector 
E120 E1 120 ohm with RJ48C connector  
T1 T1 with RJ48C connector 

• 75 ohm/120 ohm is 
software selectable. 

 
� Where cc and dd are used to select connector. 

If these modules are not required, leave this field blank. 
 

cc, dd= Description Notes 
E75 E1 75 ohm interface with BNC connector 
E120 E1 120 ohm interface with RJ48C connector 
T1 T1 interface with RJ48C connector 
22 V.35 interface with DB25 female connector 
33 EIA530 interface with DB25 female connector 
44 X.21 interface via DB25P male to DB15S female (1-feet) conversion cable
66 V.36 / RS449 interface via DB25P male to DB37S female (1-feet) 

conversion cable 
77 RS422 / V.11 interface with DB25 female connector 

• 75 ohm/120 ohm is 
software selectable. 

 
� Where pp is used to select power module. 

This module must be selected one from the list below. 
 

pp= Description Notes 
AC Single AC power plug-in module (100 to 240 Vac) 
DC Single -48Vdc power plug-in module (-36 to -72 Vdc) 

• For AC, choose an 
appropriate power cord. 
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� Where add is used to select the LCD and keypad. 
If these modules are not required, leave this field blank. 

 
add = Description Note 
LCD Front panel with LCD and keypad  • LCD is supported for ANSI 

shelf only. 
• LCD only supports the 

temperature range of 
0-50°C. 

 
� Where temp is used to select the temperature range. 

This module must be selected one from the list below. 
 

temp = Description Note 
TP1 Temperature range from 0-50°C 
TP2 Temperature range from 0-60°C 

 
Accessories 
Model Description Note 
User’s Manual 
Loop-IP6700-UM User’s Manual (optional paper hard copy). A CD version of the manual is included with every 

order. 
Firmware Upgrade 
Loop-IP67003-FWUPGR Firmware Upgrade. Customers who desire to have a firmware upgrade after their warranty 

has expired can purchase this option. This will upgrade the firmware to the most current 
version and provide an additional 12 months of software repair and patches on existing 
functionality as necessary. 

Power Cord 

Loop-ACC-PC-USA-G AC power cord for Taiwan/America 
 

Loop-ACC-PC-EU-G AC power cord for Europe  
Loop-ACC-PC-UK-G AC power cord for UK 

            

Loop-ACC-PC-AUS-G AC power cord for Australia 
                      

Loop-ACC-PC-CH-G AC power cord for China 
                       

SFP Optical Modules 
Please place your order using the 5-digit alphanumeric codes listed in the separate SFP Optical Module Brochure. 
 
Ordering Examples 
 

Examples 1: 
Main unit: Loop-IP6700-S-EH-PPM-AC-LCD-TP1 
Î A high speed unit with G.823/G.824 traffic, 1 electric Ethernet WAN port, 1x E3/DS3, 100 to 240 Vac power, 

LCD, and temperature range from 0-50°C 
Examples 2: 

Main unit: Loop-IP6700-S-EL-PPM-E75-E75-22-22-AC-TP2 
Î A low speed unit with G.823 /G.824 traffic, 1 electric Ethernet WAN port, 2x E75 ports, two V.35 ports, 100 to 

240 Vac power, and temperature range from 0-60°C 
Examples 3: 

Main unit: Loop-IP6700-S-OH-PPB-AC-TP1 
Î A high speed unit with G.823 synchronous, an optical Ethernet WAN port, one E3/DS3, 100 to 240 Vac power, 

temperature range from 0-50°C 
Examples 4: 

Main unit: Loop-IP6700-S-OL-PPB-E120-E120-22-22-AC-TP2  
Î A low speed unit with G.823 synchronous, an optical Ethernet WAN port, two E120 ports, two V.35 ports, 100 to 

240 Vac power, and temperature range from 0-60°C 
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Specifications 
 
SFP Optical Module 
Please refer to SFP optical module brochure for detail. 
 
WAN Interface 
Number of Ports : 1 Electrical port or 1 Optical port 
Electrical Port Optical Port 
Speed: 10/100 BaseT (802.3i, 802.3u) Speed: 100 BaseFX (802.3u) 

Auto-negotiation (10/100) Connector: SFP 
Auto MDI/MDIX 

 
Full/half Duplex 

Connector: RJ45 

 

 
Ethernet Tributary Interface 
Number of Ports: 2 
Speed: 10/100 BaseT (802.3i, 802.3u) 

Auto-negotiation (10/100) 
Auto MDI/MDIX 

 

Full/Half Duplex 
Connector : RJ45 
 
E1 Tributary Interface 
Number of Ports: 1~4 Input Signal: ITU G.703 
Line Rate: 2.048Mbps ± 50 ppm Output Signal: ITU G.703 
Line Code: AMI/HDB3 Jitter and Wander: ITU G.823 
Framing: ITU G.704 

(CRC: on/off, CAS: on/off, unframed) 
Impedance: 75 ohm coax / 120 ohm twisted pair

 Connector: BNC / RJ48C 
NOTE: E1/T1 is jumper-selectable 
 
T1 Tributary Interface 
Number of ports: 1~4 Input Signal: DS-1 from 0 dB to -26 dB w/ALBO 
Line Rate: 1.544M bps ± 32 ppm Output Signal: DSX-1, DS-1 
Line Code: AMI / B8ZS Pulse Template: Per AT&T TR 62411 
Framing: D4/ ESF/ ESF&T1.403/ NONE (clear 

channel) 
Impedance: 100 ohm twisted pair 

 Connector: RJ48C 
NOTE: E1/T1 is jumper-selectable 
 
Serial Tributary Interface 
Number of Ports: 1~2 
Type: DCE 
Line Rate: n x 56K bps (n= 1 to 31) or n x 64K bps (n= 1 to 32) 

V.35 DB25S 
EIA530 DB25S 
X.21 DB15S via DB25P to DB15S conversion cable 
V.36/RS449 DB37S via DB25P to DB37S conversion cable 

Interface/ Connector: 

RS422/V.11 DB25S 
 
E3 Tributary Interface 
Number of ports: 1 Output Signal: ITU G.703 
Line Rate: 34.368M bps ± 4.6 ppm Output Mask: ETS 300 689 Sec.4.2.1.2 ITU G.703
Line Code: HDB3 Jitter and Wander: ITU G.824 
Framing: Unframed Impedance: 75 ohm coax 
Input Signal: ITU G.703 Connector: BNC connector 
NOTE: E3/ DS3 is software-selectable 
DS3 Tributary Interface 
Number of ports: 1 Output Signa:l ITU G.703 
Line Rate: 44.736M bps ± 4.6 ppm  Output Mask : Bellcore GR-499-core 
Line Code: B3ZS Jitter and Wander: ITU G.824 
Framing: Unframed Impedance: 75 ohm coax 
Input Signal: ITU G.703 Connector: BNC connector 
NOTE: E3/ DS3 is software-selectable 
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Packet Delay Variation Compensation Depth 
For E1:  Up to 256 ms 
For Unframed T1: Up to 340 ms 
For Framed T1: Up to 256 ms 
For Framed T1 with CAS: Up to 192 ms 
For Unframed E3: Up to 60 ms 
For Unframed DS3: Up to 45 ms 
 
Timing Source 
Primary /Secondary Clock: Internal, Line (A, B, C or D), Adaptive Clock Recovery, External (for low speed tributary port 

E1/T1/serial only, manufacture option) 
 
External Timing Alarm Relay 
Input Signal E1 (2.048M bps), 2M bps, 75 ohm Alarm Relay Fuse alarm, performance alarm 
Connector BNC Connector 3 pin terminal block 
 Maximum Current 1A for 30 Vdc, 0.3A for 125 Vac 
 
Network Management 
Console Port SNMP Port 
Electrical: RS232 interface Protocol: SNMP v1 
Terminal: Menu driven VT-100 Connector: RJ45 at front panel 
Connector: DB9, female, serial  
 
Inband Management 
Through any one time slot (64K bps) for low speed ports (E1/T1) with frame mode only 
HDLC and PPP management protocol 
 
Performance Monitors (E1/T1) 
Performance Store: The last 24-hour performance in 15-minute interval 
Performance Reports: Date &Time, Error Second (ES), Unavailable Second (UAS), Bursty Errored Second (BES), 

Severe Error Second (SES), Controlled Slip Second (CSS), and Loss of Frame Count (LOF)
 
Alarm Reports (E1/T1) 
Alarm History: Date & time, alarm type(i.e. master clock loss, RAI, AIS, LOS, BPV, ES, CSS 
Alarm Queue: Contains up to 160 alarm records of latest alarm types, alarm severity, date and time 
Currently-Active  Alarm Summary (CAAS) 
 
Diagnostics Test ( E1/T1) 
Loopback: Line loopback, Payload loopback and Local loopback 
Remote Loopback: Payload loopback 
 
Power Physical and Environmental 
AC Module: 100 to 240 Vac, 50/60 Hz Dimensions 212.6 x 44 mm x 197 mm (W x H x D) 
DC Module: -36 to -72 Vdc Net Weight 1.8 kg 
Consumption Maximum 10W Temperature 0-50°C or 0-60°C 

Humidity 0-95% RH (non-condensing)  
Mounting Desk-top stackable, 19" rack mountable 

 
Standards Compliance 
IEEE  ITU 

802.1p Priority Code Point G.703 E1/DS1 
802.1q VLAN Tagging G.704 DS0 
802.1ad Q-in-Q G.706 Frame Alignment and CRC 

IETF  G.823/G.824 Traffic and Synchronous Interface 
RFC3411 SNMPv1 G.826 End to End Error Performance 
RFC4553 SAToP PWE3 Pseudo Wire Emulation Edge-to-Edge 
RFC5086 CESoPSN V.11 Balanced Interface 

with a Maximum Data Rate of 10Mbps 
RFC5087 TDMoIP RoHS Restriction of Hazardous Substances Directive

MEF    8 CESoETH  
 
Certifications 
EMC EN55022 Class A, EN50024, EN300 386, FCC Part 15 Subpart B Class A 
Safety IEC60950-1(CB), EN60950-1(CE) 
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Application Illustrations 
 

 
 

 
 

IP6700 Clock Option 
 

IP6700

IP6700

IP6700

FE
10/100Mbps

FE
10/100Mbps

FE
10/100Mbps

E1/T1

FE
10/100Mbps

Master

IP6700

IP6700

IP6700

FE
10/100Mbps

FE
10/100Mbps

FE
10/100Mbps

E1/T1

FE
10/100Mbps

Master Clock Source

Master

IP6700

IP6700

IP6700

FE
10/100Mbps

FE
10/100Mbps

FE
10/100Mbps

E1/T1

FE
100Mbps

Master
Remote

IP6700

IP6700

IP6700

FE
10/100Mbps

FE
10/100Mbps

FE
10/100Mbps

E1/T1

FE
100Mbps

Master
Remote

To set same clock 
source to all remote 
units

source to different 
remote units

To set different clock 

10/10/

RemoteRemote

IP /
MPLS IP /

MPLS

 
NOTE: If independent clocks are used with T1 signals and the WAN port is transported over a wireless network, then a 
possibility of an occasional 1 second pattern loss exists 

IP6700 Extension Phone System 
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FE

E1

E1

E1

E1

PBX

FE FE

FE

PBX PBX

PBX

IP/MPLS
Network

 
 

IP6700 on VPN Network 

10/100 BaseT
10/100 BaseFx

10/100 BaseT
10/100 BaseFx

X.21

E1

X.21

V.35

X.21

V.35

E1

10/100 BaseT
10/100 BaseFx

10/100 BaseT
10/100 BaseFx

10/100 BaseT
10/100 BaseFx

Building A

Building B

Building C

Building A

Building B

Building C

WAN/VPN
Network

10/100 BaseT
10/100 BaseFx
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Loop-IP6702A 
TDMoEthernet 

 
 

Description 
The Loop-IP6702A device allows operators to transport Unframed/Framed 1 E1 (1 Unframed/Framed T1) 
data stream with timing information over PSN (Packet Switched Network) via Pseudowire Protocol – SAToP 
or CESoPSN . Another IP6702A converts the received packet stream back to original E1 or T1 data stream 
with original timing information. This allows cost-effective migration from existing legacy TDM networks to 
Packet Switched Network. 

 
* Future Option 

 
Features 
 
Mechanics and Electrics 
x ANSI shelf 
x Power: 

-   Fixed AC 
-   Fixed DC 
-   Combined AC and DC (AoD) 

 
Ethernet Interface 
y Four Ethernet ports for WAN or LAN port 

assignment 
y One Fast Ethernet with 1 SFP housing 
y Three 10/100 BaseT Ethernet 

 
User Tributary Interface 
x TDM Tributary interfaces: up to 1 E1 or 1 T1 

Unframed mode/Framed mode 
x DTE interface: 1 RS422/V.11 or 1 X.21* 
 
L2 Switching 
x Jumbo frame size up to 2048 bytes 
x VLAN: 

-   Maximum 4K VLAN ID 
-   Maximum 16 con-current VLAN Groups 

-   Support C-VLAN/S-VLAN tag adding and 
removing on Pseudowire 

-   Support 802.1q Port-Based VLAN on 
Ethernet/SNMP Port  

x Support 802.1d MAC Learning 
x Support 803.3x Flow control on input ports 
x Packet Transparency 
 
Pseudowire Capability 
x Support SAToP and CESoPSN 
x Support E1/T1 traffic emulation over UDP/IP 

Network 
x Maximum 8 Pseudowires 
x PDV Compensation Depth: up to 256 ms 
x Jitter Buffer Size: up to 256 frames 
 
Pseudowire Diagnostic Function 
x Built-in BERT for E1/T1 to Line or WAN direction 
x IP – MAC Table Display 
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Jitter & Wander 
x PPM version: conforms to G.823 Traffic 

Interface (+/- 1ppm) 
  

Timing Reference 
x Internal (4.6 ppm) 
x Line (E1/T1) 
x Adaptive Clock Recovery: 4 ACR clock servos 

can recovery clock from any 4 Pseudowires 
 
OAM Capability 
x Support 1 SNTP timing reference 
x LOS, LOF, LCV*, RAI, AIS, FEBE*, BES, DM*, 

ES, SES, UAS and LOMF* 
x Multi-color LED indicators 
x Alarm relay 
x ACO (Alarm Cutoff) button 

 
Management Interfaces 
x 1 user-selectable Ethernet/SNMP port 
x SNMP v1/v3* with 5 SNMP trap IP 
x DB-9 Console port with VT-100 menu 
x Telnet and SSHv1*/SSHv2* 
x C-VLAN tag on management traffic 
 
Standards Compliance 
x SAToP and CESoPSN 
x MEF8* 
 
 

* Future Option 
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Ordering Information 
 
Note: RoHS compliant units are identified by the letter G appearing immediately at the end of ordering code. 
 
Main Unit 

Model Description Notes 
Loop-IP6702A-S-PPM-aa-bb-pp-G IP6702A with G.823 traffic interface, 

3 electric Ethernet ETH port, 1 Optical SFP 
port and 1x E1 or 1x T1 port or DTE 
1xRS422/V.11.  

x Where aa, bb and pp are 
defined below. 

x For other special optical 
modules, please contact your 
nearest Loop sales 
representative. 

 
� Where aa is used to select connector. 
This module must be selected one from the list below. 
 
aa= Description Notes 
E75 E1 75 ohm with BNC connector  
E120 E1 120 ohm with RJ48C connector  
T1 T1 with RJ48C connector 
 
� Where bb is used to select connector. 
This module must be selected one from the list below. 
 
bb= Description Notes 
77 1xRS422 / V.11 port with DB25 female connector  
22* V.35 interface with DB25 female connector 
33* EIA530 interface with DB25 female connector 
44* 1x X.21 interface via DB25P male to DB15S female 

(1-feet) conversion cable 
 
� Where pp is used to select power module. 
This module must be selected one from the list below. 

 
pp= Description Notes 
AoD 
 

AC: 100 to 240 Vac 
-48Vdc DC: -42 to -72 Vdc 
 
(Both are not powered simultaneously. Support sealing 
current looped.) 

x For DC, wire to included IEC socket. 

 
x No safety certification for DC. 
x For AC, choose an appropriate power cord. 

AC 100 to 240 Vac  
DC -48Vdc (-42 to -72 Vdc) 
 
 
Accessories 
User’s Manual 
Loop-IP6702A-UM User’s Manual (paper hard copy-optional). A CD version of the manual is 

already included as standard equipment. 
Firmware Upgrade 
Loop-IP6702A-FWUPGR 
 

Firmware Upgrade. Customers who desire to have a firmware upgrade after 
their warranty has expired can purchase this option. This will upgrade the 
firmware to the most current version and provide an additional 12 months of 
software repair and patches on existing functionality as necessary. 

Power Cord (All power cords are RoHS compliant)  
Loop-ACC-PC-USA AC power cord for Taiwan/America  
Loop-ACC-PC-EU AC power cord for Europe     
Loop-ACC-PC-UK AC power cord for UK              
Loop-ACC-PC-AUS AC power cord for Australia                      
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Loop-ACC-PC-CH AC power cord for China                                            
Tray 
81.TRAY19.1000-G 19” Tray for rack mount (One tray for two base units) 
SFP Optical Modules 
Please place your order using the 5-digit alphanumeric codes listed in the separate SFP Optical Module Brochure. 
Power connector 
Loop-ACC-AoDA-G 3 pin IEC socket for AoD power module  
 
Examples 1: 
Main unit: Loop-IP6702A-S-PPM-E75-AC-G 
Description: IP6702A stand-alone unit with G.823 traffic interface, 1x E1 75ohm interface port, 100 to 240 Vac power. 
 
Examples 2: 
Main unit: Loop-IP6702A-S-PPM-77-DC-G 
Description: IP6702A stand-alone unit with G.823 traffic interface,1xRS422 / V.11 port with DB25 female connector, 
-42 to -72 Vdc power. 
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Specifications 
 
SFP Optical Module 
Please refer to SFP optical module brochure for detail. 
 
Ethernet Optical Interface 
Number of Ports: Optical port 
Optical Port 
Speed : 100 BaseFX 

(802.3u) 
Connector: SFP 
 
Ethernet Electrical Interface 
Number of Ports: 3 
Speed: 10/100 BaseT (802.3i, 802.3u) 
 Auto-negotiation (10/100) 
 Auto MDI/MDIX 
 Full/Half Duplex 
Connector: RJ45 
  
E1 Tributary Interface 
Number of Ports: 1 Input Signal: ITU G.703 
Line Rate: 2.048 Mbps r 50 ppm Output Signal: ITU G.703 
Line Code: AMI/HDB3 Jitter and Wander: ITU G.823 traffic mode 
Framing: CCITT G.704 Impedance: 75 ohm coax/120 ohm twisted pair  
 Connector: BNC and RJ48C 

 
T1 Tributary Interface 
Number of ports: 1 Input Signal: DS-1 from 0dB to -26 dB w/ALBO 
Line Rate: 1.544 Mpbs  r 32 ppm Output Signal: DSX-1, DS-1 
Line Code: AMI/B8ZS Jitter and Wander: AT&T TR 62411 
Framing: None Connector: RJ48C 
 
Timing Source 
Primary/Secondary Clock: Internal (4.6 ppm), E1/T1 line , Adaptive Clock Recovery 
 
Alarm Relay 
Alarm Relay: Fuse alarm, performance alarm 
Connector: 3 pin terminal block 
Maximum Current: 1A for 30 Vdc 
 
Network Management 
Console Port SNMP Port 
Electrical: RS232 interface Protocol: SNMP v1 
Terminal: Menu driven VT-100 Connector: RJ45 at rear panel 
Connector: DB9, female and DCE   
 
Performance Monitors (E1/T1) 
Performance Store: The last 24 hours performance in 15-minute intervals 
Performance Reports: Date &Time, Error Second (ES), Unavailable Second (UAS), Bursty Errored Second (BES), 

and Severe Error Second (SES) 
 
Alarm Reports (E1/T1) 
Alarm History: Date & time, alarm type(i.e. clock loss, LOS, BPV, ES) 
Alarm Queue: Contains up to 4000 alarm records of latest alarm types, alarm severity, date and time. 
 
Diagnostics Test (E1/T1) 
Loopback: Line loopback and Local loopback 
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Power Physical and Environmental 
AC (fixed module): 
DC (fixed module): 

100 to 240 Vac 
-42 to -72 Vdc 

Dimensions 
(W x H x D): 

210 x 41.5 x 140 mm  
(8.27” x 1.63” x 5.51”) 

AC & DC: 100 to 240 Vac and -42 to -72 Vdc Net Weight: 1.0 Kg (2.2lbs) 
Consumption: Maximum 5.0 W Temperature: 0 -50°C 
  Humidity: 0-95% RH (non-condensing) 
  Mounting: Desk-top stackable, wall mountable, 

rack mount with 19” tray available 
 
Standards Compliance 
IEEE ITU 

802.1p Priority Code Point G.703 E1/DS1 
802.1q VLAN Tagging G.706 Frame Alignment and CRC 
802.3i 10BaseT G.823/ 

G.824* 
Traffic and Synchronous Interface 
(Traffic only) 

802.3u 100BaseT, 100 BaseFX G.826 End to End Error Performance 
  PWE3 Pseudo Wire Emulation Edge-to-Edge 

IETF MEF  
RFC 3411 SNMPv1, v2c*, v3* 8* CESoETH 
RFC4553 SAToP RoHS Restriction of Hazardous Substances 

Directive 
 
Certifications 
EMC: EN55022 Class A, EN50024, EN300 386, FCC Part 15 Subpart B Class A 
Safety: IEC60950-1(CB), EN60950-1(CE) 
 
 

*Future option 
 
 
Panel Views 
 
Front Panel View 

 
 
Rear Panel View: Ethernet with 1 x E1/T1 port and 1 X RS422/V.11 
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Application Illustrations 
 

ETH

10/100 BaseT
or 100 FX

IP
Network

IP6702A
E1/T1

ETH
10/100 BaseT

ETH

IP6702A
E1/T1

ETH
10/100 BaseT

ETH

Management

Point to Point Application

 
 
 

64K, Pseudowire #1

IP Network

IP6702A
FE1/T1

ETH
10/100 BaseT

ETH

Management

Fractional E1 Point to Multipoint Application

RS422

IP6702A FE1/T1

ETH

ETH

IP6702A RS422

ETH

ETH

64K, Pseudowire #2
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E1/LAN Ethernet Radio Application 
 

Ethernet

E1 ETH ETH

W8140 / W8210

IP6702A

Ethernet

E1 ETH ETH

W8140 / W8210

IP6702A
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 RC1201-2FEV35 TDM over IP Gateway 
Raisecom RC1201-2FEV35 is a TDM over IP Access Gateway device for enterprises 

and mobile operators, offering TDM leased line service extension or TDM traffic 

backhaul over a Packet Switched Network. It provides a legacy over 

Ethernet/IP/MPLS solution supporting transmission of V.35 data over IP/MPLS and 

Carrier Ethernet based transport and access networks. 

RC1201-2FEV35 is integrated with one V.35 and 2 local Ethernet traffic ports 

which can be configured from 2 x 10/100Base-TX and 1 x 1000Base-X ports. It 

converts data streams from its V.35 ports into packets for transmission over the 

packet switches network such as IP/MPLS and Carrier Ethernet networks. This 

device can work in pairs or against Raisecom RC1201-2GE16E1T1 and other 

aggregator equipment. 

 

RC1201-2FEV35 TDM over IP  
Access Gateway 

 

   

 Highlights 
 Topology Flexibility Flexibly fits in both point-to-point and point-to-multipoint TDM over IP solutions as a remote 

gateway 

 Ethernet Compatibility  Provides 2 x 10/100BaseTX and 1 x 1000BaseX SFP interfaces for Ethernet services. User can 
configure anyone as WAN port for network connection 

 Universal Power Supply Wide range power supply available for both AC and DC power feedings 

 Pseudowire Capability Up to 64 bundles, supporting payload as CESoPSN, SAToP, HDLC, & AAL1 

 Easy Management Management via local CLI, remote SNMP telnet, and GUI-based NView NNM system 

   

 Typical Application 

 

Figure.1 PTP Application for V.35 Data Transmission 

mailto:export@raisecom.com
http://www.raisecom.com/
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 Features 

Ethernet Interface 3 Ethernet ports, 2 for client side and 1 for network side 

Transparent Ethernet bridging 

User bandwidth profile by rate-limiting and VLAN filtering 

VLAN tagging and stacking (Q-in-Q) 

TDM Interface 1 V.35 port 

Compliant to ITU-T V.35 

Phase: normal or invert 

Clock mode: system, terminal, and adaptive  

PW Bundles Up to 64 bundles 

Payload type: CESoPSN, SAToP, HDLC, & AAL1 

PSN type: UDP/IP, MPLS, & MEF 

TDM bytes: 1 - 1500  

Jitter buffer size: 0 – 250ms 

Destination bundle configuration 

Clock recovery configurable 

VLAN: untag, tag & double tags 

Active VLAN: 4K 

TPID: configurable 

VLAN priority: 0 – 7  

Destination IP address: configurable 

TDM over IP for 

Pseudowire Emulation 

V.35 communication over Packet Switched Network 

Support both DTE and DCE interface 

Configurable buffer compensation for network packet jitter 

Dedicated external clock injection port 

QoS support with ToS and VLAN per 802.1p and 802.1Q 

TDM over IP Timing Adaptive: the clock is recovered from the Ethernet network side interface 

Internal: the master clock source for the TDM circuit is provided by internal 

crystal oscillator 

External: an external clock injection is provided for synchronization 

Loopback: the transmit clock is derived from the V.35 receiving clock 

Ethernet Switching 

Functions 

VLAN creation, deletion and configuration 

4 port modes: access, tunnel, trunk and hybrid 

Port isolation configuration 

Link aggregation configuration 

Port mirroring configuration 

Per port bandwidth profile and rate limiting 

MAC address table management 

Up to 4 output queues 

mailto:export@raisecom.com
http://www.raisecom.com/
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QoS policy based on CoS and DSCP 

Ethernet port loopback detection 

ACL configuration based on MAC 

SFP Module Function SFP module basic information (module type, media type, connector, 

manufacturer information, speed, wavelength, and etc.) 

SFP information retrieve (existing, speed, LOS and fault stats) 

Digital Diagnostic (TX power, receiving optical power, temperature, supply 

voltage, TX bias current, and etc.) 

Alarm indication 

Management Options Local management through console port 

Remote management through SNMP and Telnet 

Specifications 

Physical Interface Management port: 

1 console (RJ45); 

1 SNMP(RJ45); 

V.35 interface: 1 port 

Data rate: 2.048Mbps 

N x 64kbps (N = 1 – 32) 

Clock: system, terminal & adaptive 

Phase: normal and invert 

Working mode: DTE and DCE 

Connector: ISO2593 (M34) female 

Ethernet interfaces: 

1 network port & 2 local ports 

2 x 10/100M RJ45 ports 

1 x 1000M SFP port 

Timing Internal, external, loopback & adaptive 

Loopback V.35 local, remote & two-way loopback 

Statistics Ethernet per RFC2819 

Receive buffer indication 

SFP Digital Diagnostic 

User Conditions Operating temp:  

-5~50˚C (32~122˚F) 

Storage temp: -25~60˚C (-13~140˚F); 

Humidity: 10~90% non-condensing 

 

Compliances 

Standards & 

protocols 

 

TDM interface: 
ITU-T G.703 
ITU-T G.704 
ITU-T G.706 
ITU-T G.732 
ITU-T G.823 
 
Ethernet port: 
IEEE802.3 
IEEE802.3x 
IEEE802.3u 
IEEE802.3ad Link Aggregation 
IEEE802.1p 
IEEE802.1Q VLAN 
IEEE802.1ad QinQ 
SNMPv1/v2c/v3 

CE marking 
EMC 
RoHS compliance 

mailto:export@raisecom.com
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Power Supply From -48V DC to 240V AC 

Power Consumption ≤ 10 Watts (full load) 

Dimensions 260(L) x 175(D) x 44(H) mm3 

Weight ≤ 1.5Kg 

 
 

 

Ordering Information 

RC1201-2FEV35-WP 

 

TDM over IP access gateway, 1U desktop standalone, 1 x V.35 interfaces, 2 x 10/100BaseTx interfaces, 1 x 

1000BaseX SFP interface; wide range -48V DC to 240V AC power supply 

 

mailto:export@raisecom.com
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Raisecom Technology Co., Ltd.

RC1201-2FEE1T1
TDMoverIP Access Gateway

Ethernet interface 3 Ethernet ports, 2 FE port and 1 GE port
Transparent Ethernet bridging
User bandwidth profile by rate-limiting and VLAN filtering
VLAN tagging and stacking (Q-in-Q)

TDM interface 1 E1 or T1 port
E1 balanced and unbalanced or T1 options
G.703 unframed and G.704 framed modes
CAS and CRC generation for E1 circuit

TDM payload type CESoPSN, SAToP, HDLC, AAL1 
TDMoverIP for 
Pseudowire 
Emulation

E1/T1 communication over Packet Switching Network
Support both framed and unframed E1/T1
Configurable buffer compensation for network packet jitter
Dedicated external clock injection port
QoS support by ToS and VLAN per 802.1p and 802.1Q

TDMoverIP timing Adaptive: the clock is recovered from the Ethernet network side interface
Internal: the master clock source for the TDM circuit is provided by internal 
crystal oscillator
External: an external clock injection is provided for synchronization
Loopback: the transmit clock is derived from the E1/T1 receiving clock

Ethernet switching 
functions

VLAN creation, deletion and configuration
4 port modes: access, tunnel, trunk and hybrid
Port isolation configuration
Link aggregation configuration
Port mirroring configuration
Per port bandwidth profile and rate limiting
MAC address table management
Up to 4 output queues
QoS policy based on CoS and DSCP
Ethernet port loopback detection
ACL configuration based on MAC

SFP module 
function

SFP module basic information (module type, media type, connector, 
manufacturer information, speed, wavelength, etc)
SFP information retrieve (existing, speed, LOS and fault stats)
Digital Diagnostic (Tx power, received optical power, temperature, supply 
voltage, Tx bias current, etc)
Alarm indication

Management 
options

Local management through console port
Remote management through SNMP and Telnet

E1 interface 1 port
Date rate: 2.048Mbps
Line code: HDB3
Framing: unframed or framed 
with or without CRC-4
Signaling: CAS and 
transparent CCS
Line impedance: 120/75 Ohm
Jitter: per ITU-T G.823
Connector: RJ45 balanced 
and BNC unbalanced

Ethernet 
interface

1 network port & 2 user ports
Data rate: 2 x 10/100Mbps
                 1 x 1000Mbps

Bundles Up to 64 bundles
Payload: CESoPSN, SAToP, 
HDLC, AAL1
PSN: UDP/IP, MPLS, MEF
TDM Bytes: 1-1500
Jitter buffer size: 0-512ms
Destination bundle configure
Clock recovery: configurable
VLAN:untag, tag & double tag
Active VLAN: 4K
TPID: configurable
VLAN priority: 0-7
Dest IP address: configurable

Timing Internal, external, loopback 
and adaptive

Loopback E1/T1 local and remote 
loopback

Statistics E1/T1 per G.826 & RFC2495
Ethernet per RFC2819
Receive buffer indication
SFP Digital Diagnostic

RC1201-2FEE1T1 is a TDMoverIP access 
gateway device for enterprises and mobile 
operators, offering TDM lease line extension or 
TDM traffic backhaul over a packet switched 
network. It provides a legacy over Ethernet/IP 
solution supporting transmission of E1/T1 
streams over IP and Ethernet-based networks.

RC1201-2FEE1T1 is integrated with one 
E1/T1 and 2 local Ethernet traffic ports which 

can be configured from 2 10/100BaseT and 1 
1000BaseX port. It converts data streams from 
its E1/T1 ports into packets for transmission 
over the packet switching network such 
as MPLS and Ethernet network. RC1201 
TDMoverIP devices are working in pairs.

Specification

Feature

Datasheet
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Standards & 
protocols

For TDM interface:
ITU-T G.703
ITU-T G.704
ITU-T G.706
ITU-T G.732
ITU-T G.823

For Ethernet port:
IEEE802.3x full duplex on 
10BaseT and 100BaseTX
IEEE802.3 10BaseT
IEEE802.3u 100BaseTX
IEEE802.1p
IEEE802.1Q

SNMPv1/v2c/v3

Compliance

Point-to-point E1/T1 and LAN extension over Packet Switching Network

Typical Application

Part Number Description
RC1201-2FEE1T1-AC 1U 19" standalone, 1 E1/T1 interfaces, 2 10/100BaseT interfaces, 1 

1000BaseX (SFP) interface, AC power supplies
RC1201-2FEE1T1-DC 1U 19" standalone, 1 E1/T1 interfaces,  10/100BaseT interfaces, 1 

1000BaseX (SFP) interface, DC power supplies

Ordering Information

Dimension 260(W)*43.6(H)*175(D) mm
Weight < 2KG 
Power supply AC: 90~264V, 47~63Hz

DC: -36 ~ -72V
Power 
consumption

Redundant power supply
≤ 10W (at max load)

Working 
environment

Temp: -5 ~ 50 Celsius
RH: < 90% non-condensing

Safety 
compliance

CE certification
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Modelo de encuesta de valoración realizada en la 
UTMAAA para la ponderación de criterios de 

compra de nuevos equipos 

 

 

 

 

 

 

 



ENCUESTA DE VALORACIÓN 
 

Nombre: 

Empleo: 

Especialidad Fundamental: 

En cada una de las preguntas siguientes, rodee con un círculo el número  
que mejor se adecúe a su opinión sobre la importancia del asunto en cuestión.  
La escala que aparece encima de los números refleja las diferentes opiniones. 

Pregunta: ¿Qué importancia otorga a los siguientes 
criterios para la obtención de un equipo apropiado 
para la UTMAAA? 

Escala de importancia 

En 
absoluto No mucho NS/NC En cierto 

modo Mucho 

Precio (€) 1 2 3 4 5 

Aumento en la capacidad de despliegue en 
cualquier zona 1 2 3 4 5 

Dificultad técnica de su uso, instalación y 
configuración 1 2 3 4 5 

Accesibilidad a recambios para su 
mantenimiento y reparación 1 2 3 4 5 

Ancho de banda dedicable a servicios 1 2 3 4 5 

Servicios disponibles en un mismo satélite 1 2 3 4 5 

Innovación (uso de nuevas tecnologías) 1 2 3 4 5 

Capacidad de adaptación a otros medios (no 
sólo TLB-IP) 1 2 3 4 5 

Compatibilidad con Fibra Óptica 1 2 3 4 5 

Compatibilidad con otros equipos TDMoIP 
(otros modelos o fabricantes) 1 2 3 4 5 

Necesidades de formación a los operarios 1 2 3 4 5 
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Presupuesto de equipos realizado por INSTER 
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Presupuesto de suministro de equipos RAD 
realizado por DOMINION 
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1 Objeto 

El objeto de la presente propuesta es el suministro de Equipos RAD. 
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2 OFERTA ECONÓMICA 

2.1 Equipos RAD 

 

CODIGO DESCRIPCION PRECIO Cantidad 
Precio 

Total 

MP-2100M-ML-

IP/UTP 

TDMoIP Main Link Module for MP-

2100/2104, 10/100 BaseT. 

RadCare Basic Plus (2 Años) incluido. 

2.236,00 € 1 2.236,00 € 

IPMUX-2L/1E1 
Single E1 port, 2 UTP Ethernet ports 

RadCare Basic Plus (2 Años) incluido. 
502,00 € 1 502,00 € 

IPMUX-2L/V35 

TDM pseudowire access gateway, 

adaptor cable, V.35, micro D-26 (male) to 

M-34 (male). 

RadCare Basic Plus (2 Años) incluido. 

554,00 € 1 554,00 € 

  
   

2.1 Precios  

Los precios expuestos en la presente oferta son en Euros y no incluyen Taxas como 

IGIC, IVA o cualquier otro tipo de impuesto directo o indirecto.  

2.2 PLAZO DE SUMINISTRO 

El plazo de suministro para los equipos objeto de esta propuesta es de 4 a 6 

semanas a partir de la recepción del pedido. 
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2.3 Garantía 

La garantía contra defectos de fabricación es de 12 meses a partir de la entrega. 

2.4  Forma de pago 

La forma de pago será de 60 dias F/F 

 

 

 

Atentamente : 
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Presupuesto de equipos realizado por DAVANTEL 

 

 

 

 

 

 



 C/. Pardo, 6-8 bajos
08027 Barcelona (SPAIN)

Tel.: +34 93 3408712    Fax: +34 93 3401399
http://www.davantel.com   info@davantel.com 

OFERTA COMERCIAL

Nº Oferta: RA1610241 Fecha:

Empresa: Academia General Militar Att.:

Modelo Descripción Cant Precio Unit. Subtotal

IP6702-S-ETH-PPM-2E1-AC 
IP6702 with G.823 traffic, a SNMP port, an electric Ethernet WAN 
port, two E1/T1 ports, and one LAN interface. Gestionable SNMP. 
Alimentación 220Vac

2       412,00 €                824,00 € 

IP6700-S-EL-E1-AC
Equipo TDMoIP equipado con 1 puerto E1, un interfaz WAN 
10/100BaseTX y un interfaz LAN 10/100BaseTX. Gestionable 
SNMP. Alimentación 220Vac

2       753,00 €             1.506,00 € 

RC1201-2FEV35-WP 
TDMOIP GATEWAY, 1 X V35, 2 X 10/100BASETX, 1 X SFP 
1000M. AC/DC POWER
SUPPLY

2       535,00 €             1.070,00 € 

Portes: -  €               
Total Neto:
IVA (21%): -  €               

Total: -  €               

CONDICIONES
CONFORME EL CLIENTE

Forma de Pago:
Garantía:
Plazo entrega:
Validez oferta:

Rafael Alonso del Riego
Dpto. Comercial
Tel. 91 3023758 / 675-566.260
ralonso@davantel.com

4-5 semanas
30 días

24/10/2016

Alfonso Díaz Pérez

transferencia a 30 días fecha factura
2 años

DATOS BANCARIOS: Bankinter
ES7901280505200100017023
Banco Sabadell
ES1000811743510001003501 
(indicar el número de oferta en la transferencia) CIF:B63615531


