
 

TORO+ 

“Dual Modem” Gigabit Ethernet MW Radio Link 

 

 
Descriptif general: 

Le FHN type TORO+ répresente l’évolution du faisceau native-IP type HS+Link, et réponds aux besoins des 

réseaux spécialisés qui cherchent un produit supérieure en termes de fiabilité, performance et evolutivité,, 

tout en maintenant un budget accessible. Un vrai Taureau pour le travail quotidian de votre réseau GIGABIT 

ETHERNET. La IDU integer un Modem à double canal qui s’interface avec 2 tetes étanches (ODU) capables de 

travailler en combinaison ou en basculement sans interruption. Sa capacité d’atteindre un schema de 

modulation allant jusqu’à 1024QAM pour une largeur de canal entre 7 et 120MHz pour chaque modem, rend 

le TORO+ capable de délivrer 810Mbps Full-Duplex pour chaque canal. Les configurations admissibles sont 

conçues pour le maximum de disponibilité de la liaison, à savoir: 1+1 secours actif, Duplex Total, Duplex Simple, 

XPIC) aggregation 2+0, Dual-End station (East/West). L’augmentation de debit se fera tout simplement par 

licences sur clés, en anglais “PAY AS YOU GROW”. 

 

Ideal pour les applications les plus sévères: 

o Point-à-Point fixe et mobile pour donnés, voix, video HD 

o Reseaux de transport de signaux Telco et Tele- radio diffusion. 

o Réseaux chiffrés en domaine Militaire / Police / Espace 

o Grandes entreprises, reseaux pivés: OIL&GAS – opérateurs internet privés / Régionaux / Disaster recovery 

o Réseaux à faible latence dans le domaine financier (HFT)  

   



 

MAIN FEATURES: 

 Up to 2 Gbps aggregate capacity 

 Available modulation schemes: 

 QPSK/16QAM/32QAM/64QAM/128QAM/256QAM/1

024QAM 

 Available channel bandwidth: 

o ETSI standard: 7/14/28/40/56/80 and 

112MHz 

o ANSI standard: 10/20/25/30/40/50/60/80 

and 120MHz 

 Up to 1Gbps throughput over a single channel at 

1024QAM 

 Integrated XPIC mechanism 

 Customer network data interface: 

o 3 x RJ Gigabit Ethernet (100/1000Base-T) 

o 4 x SFP (1000BaseSX/LX) 

 Two USB ports for connecting USB-fl ash disk or PC 

 “In-Band”/”Out-of-Band” Management 

 Support of RADIUS Server authentication for users 

remote access 

 

 

SYSTEM FEATURES: 

 FEC – Forward Error Correction with LDPC Coding 

 Hitless and Errorless Adaptive Coding & Modulation 

(ACM) with dynamic capacity allocation and priority 

data transmission (PBPS – Packet Based Priority System) 

 On-line Ethernet packet compression with reduced 

length of frames allowing throughput efficiency 

increase up to 25% 

 NAT, Proxy ARP support for effective IP management 

setup 

 Large range of System and Ethernet Counters 

 Adaptive Power Control ATCP 

 Built-in Network Management System (NMS) – http, 

https, SNMP v1,2,3, TELNET, SSH 

 Built-in Bit Error Rate (BER) Tester + Built-in Spectrum 

Analyzer 

 Integrated synchronization solution 

 AES-128/256 encryption for data confidentiality 

 

 

 

OPTIONS (External Multiplexer Module): 

EMM ASI: • 4 x ASI OPTION (Up to 16 x ASI) 

 Integrated HD video transport in addition to IP/Ethernet 

 Multiple DVB-ASI access ports 

 Support of timing synchronization and distribution of timing reference for SFN 

 

 

 

EMM 16E1: 16 x E1 / T1 G703 OPTION (Up to 64 x E1 / T1) 

 IDU easily combined with TDM legacy data streams 

 Transport of E1´s/T1´s with Ethernet over the same link 

 



 

SYSTEM CONFIGURATIONS 

 

 

 DUAL END STATION (EAST/WEST) 

 

o two separate links with a single IDU 

o relay station for long hops or star configuration networks 

o Up to 1Gbps each direction 

    

 

 

 

 

 2+0/XPIC AGGREGATE MODE OR PROTECTED 1+1 SD 

 
o Protected 1+1 Space Diversity, hitless 

o Double capacity EAST-EAST 2+0 configuration 

o TRUE capacity aggregation of 2Gbps Full.Duplex 

(at 1024QAM @ 112MHz ch BW) 

 

 

  



 

 

 

 PROTECTED MODE (HITLESS 1+1 HSB/FD) 

 
o increasing the uptime of a single and crucial MW link 

o hitless protection switching 

o 1+1 Hot-Stand-By or Frequency Diversity 

 

 

 

 

 

 

 2+2/XPIC PROTECTED 

 
o Protected 2+2 XPIC configuration 

 

  



 

SYSTEM PARAMETERS 
Frequency Band 4 GHz 5 GHz 6 GHz 7/8 GHz 10 GHz 11 GHz 13 GHz 
Operating Frequency (GHz) 3.6 - 4.2 4.4 - 5 5.9 - 7.1 7.1 - 8.5 10.0 - 10.7 10.7 - 11.7 12.75 - 13.25 
Tx Power (dBm)  

QPSK 

16, 32, 64QAM 

128QAM  

256QAM 

SP / HP 

+27/+32 

+24/+29 

+22/+27 

+20/+25 

SP / HP 

+27/+32 

+24/+29 

+22/+27 

+20/+25 

SP / HP 

+27/+32 

+24/+29 

+22/+27 

+20/+25 

SP / HP 

+27/+32 

+24/+29 

+22/+27 

+20/+25 

SP / HP 

+26/+31 

+23/+28 

+21/+26 

+19/+24 

SP / HP 

+26/+31 

+23/+28 

+21/+26 

+19/+24 

SP / HP 

+26/+31 

+23/+28 

+21/+26 

+19/+24 
Rx Sensitivity (dBm) @10-6BER 

QPSK (28/56 MHz) 

32QAM (28/56 MHz) 

128QAM (28/56 MHz) 

256 QAM (28/56 MHz) 

1024 QAM (28/56 MHz) 

 

-88/-85 

-78/-74 

-72/-68 

-70/-66 

 

-88/-85 

-78/-74 

-72/-68 

-70/-66 

 

-88/-85 

-78/-74 

-72/-68 

-70/-66 

 

-88/-85 

-78/-74 

-72/-68 

-70/-66 

 

-88/-85 

-78/-74 

-72/-68 

-70/-66 

 

-88/-85 

-78/-74 

-72/-68 

-70/-66 

 

-88/-85 

-78/-74 

-72/-68 

-70/-66 

Antenna Port interface N-Type N-Type UDR70 UDR84 UBR100 UBR100 Circular WG 
 

Frequency Band 15 GHz 17 GHz UL 18 GHz 23 GHz 24 GHz UL 26 GHz 38 GHz 
Operating Frequency (GHz) 14.4 -15.35 17.1 to 17.3 17.7 to 19.7 21.2 to 23.6 24.0 to 24.25 24.55 to 26.45 37.0 to 39.5 
Tx Power (dBm)  

QPSK 

16, 32, 64QAM 

128QAM  

256QAM 

SP 

+25 

+22 

+20 

+18 

SP 

+13 

+10 

+8 

+6 

SP 

+23 

+20 

+18 

+16 

SP 

+22 

+19 

+17 

+15 

SP 

+10 

+7 

+5 

+3 

SP 

+23 

+20 

+18 

+16 

SP 

+18 

+15 

+13 

+11 
Rx Sensitivity (dBm) @10-6BER 

QPSK (28/56 MHz) 

32QAM (28/56 MHz) 

128QAM (28/56 MHz) 

256QAM (28/56 MHz) 

1024 QAM (28/56 MHz) 

 

-88/-85 

-78/-74 

-72/-68 

-70/-66 

 

-87/-84 

-77/-73 

-71/-67 

-69/-65 

 

-87/-84 

-77/-73 

-71/-67 

-69/-65 

 

-87/-84 

-77/-73 

-71/-67 

-69/-65 

 

-87/-84 

-77/-73 

-71/-67 

-69/-65 

 

-87/-84 

-77/-73 

-71/-67 

-69/-65 

 

-86/-83 

-76/-72 

-69/-65 

-67/-63 

 
Antenna Port interface Proprietary Circular WG (“Ball” Adapter) 

Standard Compliance 

Radio ETSI EN 302 217, EN 301 216, EN 301 128, EN 300 198 
Power Supply ETSI EN 300 132-2 

EMC / Safety ETSI EN 301 489 / IEC EN 60950 
 

NETWORK MANAGEMENT 
Support SNMP, WEB based GUI, TELNET, ASCII console 
Local Access Ethernet 10/100 Base-T / RJ-45, RS232, USB-A, USB-B 
Out-of-Band Management 115 Mbps 
In-band Management Via LAN 
IP Addresses Primary, secondary 
IP Option NAT, Proxy ARP 
IP Utilities Ping, telnet 

 

MECHANICAL / ENVIROMENTAL 
Dimensions IDU: “HALF”19” standard rack (1U), 210 x 44 x201mm ODU: D 260mm x H 160mm 
Weight IDU: 2 Kg; ODU: 6.0 Kg 
Operating Temperature IDU: -5° to +45°C; ODU: -33° to +55°C (Arctic option -50°C) 
Altitude Up to 4500 meters 
Humidity IDU: 95% condensing; ODU: 100% all-weather 
Power Input -48V DC (-36V to -60V DC). Option external 230 VAC / 24 DC power supply 
Power Consumption IDU + ODU < 35 Watts 
Cooling Natural convection 
Coaxial Interfaces IDU N-type female, ODU N-type female 
IDU-ODU Cable Belden 9913/RG-8, up to 300m 
Antenna Interface Proprietary direct mount (Circular Waveguide) 
Standards Compliance ETSI ETS 300 019, Part 1-3 Class 3.2 (IDU) - Part 1-4 Class 4.1 (ODU) 

 


