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• To continue to meet the goal of ubiquitous 5G service, it is clear that many additional 5G nodes are needed. To 
support these nodes, which are comprised of radios, antennas and transport equipment, additional transport 
backhaul, and additional power are both needed. To meet the transport bandwidth demand, fiber is often the best 
choice. 

• To serve these sites with power, there are a few competing alternatives. You could connect each 5G node to the 
commercial AC power through a utility-provided metered grid connection, just as you would in your home. But 
providing an AC meter at every pole or site that serves as a 5G node could greatly increase cost of deployment and 
installation time. Another option is a direct utility connection without a meter. Such an approach requires less 
hardware and expense but still requires an agreement with the local power utility and the payment of a fixed fee 
to them. Both of these options involve the powering of telecom equipment with potentially hazardous commercial 
AC power. 

• For 5mm wave 5G you may see equipment requiring 1,200 to 1,500 watts per node and signal propagation of only 
1,000 feet.

The Power of 5G - Powering Options for Small Cells and 
Protection Requirements
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• Continued increase in demand for mobile data

• 5G Spectrum

• Coverage

• Capacity

• Densification

• Deployment of mm Wave spectrum

• Ultra Reliable Low Latency Communication (URLLC) 
applications

• Edge computing

Main Drivers for Small Cell Deployments
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• Lower-band 5G provides a blanket layer for wide coverage, 
sometimes referred to as the coverage layer. Low-band refers to 
frequencies below 1 GHz used to roll out substantial 5G coverage 
as quickly as possible. A low-band cell site can cover hundreds of 
square miles as well as deliver a downlink data rate from 30-75 
Mbps download. 

• Mid-band 5G is suited to provide solutions in major metropolitan 
areas. Mid-band 5G uses mid-range frequencies (spanning 1 GHz 
and 6 GHz) that strike a balance between coverage and capacity, 
with operators currently deploying 2.5 GHz in the U.S. This is 
sometimes referred to as Sub-6 or Sub-6 GHz 5G and provides 
service over a fairly large service areas and provides download 
speeds around 115-223 Mbps. 

• High-band or millimeter Wave (mmWave) 5G is also well suited 
to provide high-speed connectivity in major metropolitan areas. 
Peak speeds of nearly 1 Gbps, and upload speeds near 50 Mbps.

Different Flavors of 5G
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What Is a Small Cell?
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Power Deployment Obstacles
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Local Power
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High Power Demand



Sponsored by:  
Session 4: New Powering Solutions

March 24, 2022 

Coax Power
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RFT-V Power (Remote Feeding 
Telecommunications, Voltage Limited)
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Evolution of centralized powering techniques 
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• The 5G communications provider can employ a centralized powering approach to support 5G network
deployment. A centralized powering solution leverages a single connection to the commercial power grid to deliver
power to multiple remotely located network elements that can be installed thousands of feet away from the
centralized power source.
• Technological advancements in power distribution system fault management techniques have made it possible to
transport greater magnitudes of power while greatly reducing the risk of human shock and fire hazard.
• Fault managed power systems (FMPSs) employ sophisticated monitoring and controls, including an electronic
handshake to verify that the powered device (PD) is present and operating correctly before greater than Class 2 power
is applied to the circuit.
• Some versions of FMPS technology combine DC power and packetized data, which is transmitted and received
between power sourcing equipment (PSE) and powered devices (PDs). Other emerging technologies utilize
proprietary techniques to rapidly detect any fault condition and immediately shut down the source voltage. Both
methods permit higher voltages which allow efficient power transmission over much longer distances without reliance
on high currents and large gauge copper wires. Both approaches provide dramatic safety improvements over
conventional power distribution methods.
• Will be installed in the communications space.

A new powering alternative
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A new powering alternative
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Power Topologies
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A new powering alternative
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A new powering alternative
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A new powering alternative 
Facilitates efficient centralized battery back-up
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• Advanced intelligence for rapid system shut down 
in event of a fault (shut down <10ms)

• Groundbreaking advances in power distribution 
technology allow for rapid detection and shut down 
of source in the event of human contact

• Energy transferred during a fault event is precisely 
controlled and limited to prevent electric shock 
hazard

• Isolated power channels per node for fault 
management & maintenance

• Higher system level efficiency

• Power Line Communications provides the operators 
complete visibility into power demand of each 
connected radio

• Remote power cycling of each PD output port for 
maintenance purposes

• Larger copper conductors (12 AWG vs 22 AWG) for 
higher power delivery over longer distances with fewer 
conductors

• Flexible energy storage support with use of bi-
directional converter system

FMPS Advantages
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• Electric Shock

• Available fault energy

• Functional safety

• Cables

• IEC 60479-1: Effects of current on human beings 
and livestock –Part 1: General aspects

• IEC 60479-2: Effects of current on human beings 
and livestock –Part 2: Special aspects

Safety and Protection Concerns
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Shock Hazard
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1 Second Exposure 60 Hz
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Ventricular Fibrillation
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Let - Go
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Safety and Protection Concerns
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Safety and Protection Concerns
Shock hazard  =  Body current magnitude, current flow duration and current path
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Cable Review
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ATIS, NEC, UL, IEC
• ATIS Technical Report ATIS-0600040                  Fault Managed Power Distribution Technologies –Human Contact Fault Analysis

• NEC –Article 726 –Class 4 (CL4) Power Systems

• UL 1400-1 (Class 4 Equipment)

• UL 1400-2 (Class 4 Cables)

• IEC 60479-1: Effects of current on human beings and livestock –Part 1: General aspects

• IEC 60479-2: Effects of current on human beings and livestock –Part 2: Special aspects

Standards?

28
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Safety Standards
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ATIS Technical Report 0600040
Fault Managed Power Distribution Technologies – Human Contact Fault Analysis
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UL 1400-1  Fault-managed power distribution technologies

Part 1: General Requirements
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NEC - Proposed new Article 726  Class 4 Power Systems 
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Safety Standards
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• Ensure that safety-related control functions perform reliably to minimize risk

• Fault and failure-mode analysis

• Fail safe modes

• MTBF (critical components)

• Critical component redundancy

• Safety-related software analysis 

• What if the monitoring system fails?

Functional Safety Certification Requirements for FMPS
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• We look to the NESC, 224 and other appropriate sections. 

• The following article provides additional information:

Powering Options for 5G Small Cells with Ernie Gallo | ISEMAG

Additional Information

https://protect2.fireeye.com/v1/url?k=bf0730fe-e09c09d3-bf077065-8692dc8284cb-2e45b536f87a4e00&q=1&e=79422c9b-3060-4e8d-861e-294768af4e18&u=https%3A%2F%2Fwww.isemag.com%2F2021%2F06%2Ftelecom-2021-small-cells-5g-powering%2F

