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IP-MPLS

Key Benefits

Supports IP Routing & Network Connections: Faster performance with hardware-based forwarding.

Scalable: Easily engineered for high-performance and bandwidth optimization.

Interconnectivity Growth: Minimal hardware required for network expansion.

Remote Connections: Enables new connections without additional hardware, cloud-based.

WAN Routing: Service provider-managed, reducing staffing needs.

Quality of Service (QoS): Prioritizes latency-sensitive traffic like VoIP.

WAN Protocol: Efficient for any-to-any connectivity, including voice and video.

Service-Level Agreements (SLAs): Guarantees reliable service delivery.

Enhanced Bandwidth: Supports multiple traffic types.

Improved Up-time: Provides alternative network paths for better availability.

Lower Congestion: Uses alternative paths to reduce network congestion.

Internet Protocol Multi-Protocol Label Switching (IP-MPLS) solutions are specifically designed to enhance 

data transmission & optimize network routing by utilizing short path labels, resulting in faster data transfer, 

improved network reliability & simplified management for large-scale networks.

These solutions are built on a Category VI chassis-type router, compliant with TEC-GR 48050 standards, 

ensuring the system meets high performance and reliability requirements.

To guarantee uninterrupted service, the router features 1+1 or N+1 power supply and fan redundancy, 

operating in hot-standby mode.

This configuration ensures high availability, preventing network outages by maintaining continuous operation 

until both the primary and standby power supplies or fans fail. This redundancy mechanism is essential for 

ensuring that critical operations remain unaffected, even during component failures, providing a robust & 

reliable infrastructure for large-scale and mission-critical networks.
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Tunnel Communication is essential for the safety and efficiency of tunnel operations. Effective 

communication between train crews, stations, and other operational points is crucial, especially in 

complex environments where thick walls and structures can block radio signals. Investing in advanced 

tunnel communication solutions ensures strong, continuous communication channels, critical for 

passenger safety and operational efficiency.

Tunnel Communication 

Implementation schemes of Tunnel communication

Tunnel communication for less than 500 mtrs. Lengths

Galvanized steel structure of tubular triangular

Self-supported/ guyed mast

Maximum height – 10m on single foundation

Lightening arrestor of copper rod connected from tower top to ground

Aviation lamp on the top for identification

GP antennas (Tx & Rx) installed on the radio tower

The implementation scheme of Tunnel communications for short length of tunnel i.e. less than 500 

meters length is shown in the below figure. Radio frequency may be extended in Leaky Cable 

throughout the tunnels with the help of Off-Air Channelized Repeater and Antenna installed at tunnel 

site for VHF Simplex, LocoTrol, GSM-R/LTE, TCAS, TETRA etc. with necessary power supply equipment.

10

Radio Tower & RF Cable



11

Tunnel communication for more than 500 mtrs. to 5 Km lengths:

Tunnel communication for more than 5 Km lengths

The implementation scheme of Tunnel communications for medium size of length of tunnel i.e. more 

than 500 meters to 5000 meters length or cluster of many nearby small tunnels is shown in the below 

figure. Radio frequency may be extended in Leaky Cable throughout the tunnels with the help of Master 

Unit, Optical Remote Unit, Optical Fibre Cable, Fibre Junction Box and necessary power supply 

equipment. In this type of Tunnel communication, a loop redundancy optical Fibre cable has been 

applied for failure free communication.

The implementation scheme of Tunnel communications for long size of length of tunnel i.e. more than 

5000 meters or cluster of many nearby small or medium size of tunnels is shown in the below figure. 

Radio frequency may be extended in Leaky Cable throughout the tunnels with the help of Master Unit, 

Optical Remote Unit, Optical Fibre Cable, Fibre Junction Box and necessary power supply equipment. In 

this type of Tunnel communication, a redundancy Master unit has been installed at other side of Tunnels 

for failure free communication.
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Salient Features of the Solution Components

Enhanced Safety

Ensures smoother operations by providing efficient and clear exchanges during emergencies, facilitating

coordinated responses and effective assistance, thereby optimizing operational efficiency.

Operational Efficiency

Ensures smoother operations by providing efficient and clear exchanges during emergencies, facilitating

coordinated responses and effective assistance, thereby optimizing operational efficiency.

Reliability

Advanced communication systems play a crucial role in ensuring the safe and efficient movement of trains,

thereby contributing to the overall reliability of the rail network. It is essential to ensure that communication

channels consistently meet the highest standards of safety and efficiency.

High-Speed Data Transmission

Utilize wired communication systems, such as fiber optic cables, to ensure high-speed data transmission

with minimal interference.

Wireless Connectivity

Implement wireless communication technologies, including Wi-Fi, Bluetooth, and cellular networks, to

provide connectivity to mobile devices and vehicles within the tunnel.

Hybrid Communication Appr oach

Combine both wired and wireless communication technologies to address the unique challenges posed

by tunnel environments, such as confined spaces and limited visibility.

Interference Management

Design the communication system to minimize interference from physical obstacles, ensuring reliable and

uninterrupted communication for tunnel operations and maintenance activities.

Safety and Efficiency

Ensure that the communication system is well-designed to support safe and efficient operations within

tunnels and underground structures, facilitating seamless communication between different points

within the tunnel.



Solution Components

Master Unit

Optical Remote Unit

Off-Air Channelized Repeater:

Leaky Cable:

The Master Unit is used to convert signals from RF to light when fibre 

fed repeaters is used at the remote end of the optical link. Master Unit 

shall be used in more than 500 meters lengths tunnels.

Master Unit system may consist of following sub-system:

a) Channelized VHF Simplex Off-Air Repeater & VHF Simplex Optical MasterUnit.

b) GSM-R/LTE Off-Air Repeater and GSM-R/LTE Optical Master Unit.

c) Channelized TCAS/ LocoTrol/ TETRA Off-Air Repeater.

Optical Remote unit is used at the remote end to convert Optical 

Signal to RF Signal and then transmit it into Leaky cable in the 

particular area to cover the tunnel for the wireless communication. It is 

connected to Master Unit. Optical Remote Units to accept for VHF 

Simplex, LocoTrol, GSM-R/LTE, TETRA and TCAS. Remote unit are 

Monitored, Controlled and Alarmed Remotely from the Master Unit

over Fibre and Remotely using an Ethernet Modem. Optical Remote 

unit shall be used to provide coverage in more than 500 meters 

lengths tunnels.

For less than 500 meters Tunnels are to be covered with High Gain Off-

Air Channelized Repeaters feeding Dual Radiating Cable Systems. The 

Repeaters cover VHF Simplex/LocoTrol, GSM-R/LTE, TETRA and TCAS 

communication per Bore.

Leaky Cable is a type of RF coaxial cable which has gaps or slots in its 

outer conductor to allow the radio signal to leak into or out of the cable 

along its entire length so the cable functioning as extended antennas. 

It is also called radiating cable. Leaky feeder cable run along with 

tunnels which emits and receive radio waves. Leaky feeder cables 

using a foam dielectric, will prevent water entering the cable and 

running down the cable into amplifiers/devices.

13



Antenna for system:

Optic Fibre cable:

Power supply unit

For Tunnels less than 500 meters, Antenna shall be installed at tunnel 

site for VHF Simplex, LocoTrol, GSM-R/LTE, TCAS, TETRA etc. For 

Tunnels more than 500 meters, Antennas shall be installed on a Tower 

for VHF Simplex, LocoTrol, GSM-R/LTE, TCAS, TETRA etc. The wireless 

system and tower with antenna to be installed should have the SACFA

clearance as applicable.

Antenna arrangement consists of:

a) RG217 Coaxial cable with proper connectors

b) RF Lightning & Surge Protector

c) Tower at Tunnel for fixing antenna

Master Unit at Base station shall be connected to the tunnel optical 

remote unit through Fibre Junction Box. Video Surveillance System 

and PA Systems shall also be connected through same Optic Fibre 

system.

For Tunnel Communication, power supply unit with battery backup 

(230VAC 50Hz or -48 VDC) for Master Unit, Optical Remote 

unit/Repeaters should be required.
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LPD/SPD BOX

CLAMP

COPPER STRIP

EXOTHERMIC
WELDING

COPPER BONDED STEEL ROD

MEEB

GROUNDING ENHANCING
COMPOUND

COPPER STRIPEARTH PIT
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Length:1.2m, 1.8m, 2m, 2.4m, 3m, 3.5m, 4m, 6m. 
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ToolKit

Mold Clamp

Mold 

Exothermic 
powder

Steel Disk for 
welding

Welding Hand 
Gloves

Welding File Card
Cleaning Brush

Welding Soft 
Brush and Hard 

Brush

Clay Lighter 

Grip (Pakkad)

Clay scraper
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Light weight Easy to InstallationDurable Lock & keyStrong Cost-Effective
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DIGITAL GROUNDING SYSTEM

VARIANTS OF DIGITAL GROUNDING SYSTEM

DIGITAL GROUNDING SYSTEM (DGS)
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SPD LIFE TESTER
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Sig Connector Silicon Gel Based Cable Jointing Kit is a . It is the 

ultimate solution for quick, hassle-free cable joining. Built with 

self-sealing polymer insulation, this kit guarantees safe electrical 

connections, effectively preventing hazards. Whether for outdoor, 

underwater, buried, or armored and unarmored LT cables, this kit 

handles it all.

Crafted from tough, UV-resistant material, the kit 

withstands harsh atmospheric conditions. Its silicon gel 

filling provides superior insulation, blocking water 

penetration while offering high resistivity and dielectric 

strength. Plus, it's non-toxic and skin-friendly, ensuring 

compatibility with all cable components.

Advantages

Cost-Efficiency : Save on expensive hardware - our kits are cost-effective, reducing the 

need for location boxes.

Space-Saving : Eliminate bulky location boxes and free up valuable space in tight 

environments.

Quick Installation : Reduce downtime with faster, less labor-intensive setup.

Reliability : Sealed, durable connections protect against moisture, dust, and 

temperature extremes.

Flexible Placement : Install it wherever needed-even in hard-to-reach places. Low 

Maintenance: Built for long-lasting durability, requiring minimal upkeep.

Property

Dielectric Strength

Voltage Rating

Protection

Cross-Linking Temperature

Fire Retardant

Decomposition Resistance

Termite Resistance

Environmental Stress

Fungus & Chemical Resistance

Product Life

Specification

23 kV/mm

Up to 11 kV

IP68 (Water tight)

-100°C to 550°C

UL 94 V1

400°C to 2000°C

Termite proof

No Cracking

Fungus and chemical proof

25+ years

TECHNICAL SPECIFICATION

SIG CONNECTOR
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DMRC

LUCKNOW METRO

METRO RAILWAY KOLKATA

Chennai Metro Rail Limited
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JMV LPS Ltd.

W50, Sector 11, Noida 201301, India

+91-0120-4590000

www.jmv.co.in

contact@jmv.co.in

FOLLOW US ON!
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