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Since Hurricane Katrina in 2005, wireless service providers have invested billions of dollars in power and battery 

backup systems, making many cell sites the rival of wireline facilities in terms of their ability to withstand AC power 

outages.  Yet, in spite of this investment in improved reliability, many cell sites remain vulnerable because of 

something outside their domain i.e. even a cell site with a world class, carrier grade power system is dependent on 

the backhaul equipment that connects it to the network. Often, that equipment has much less backup power than the 

cell site, meaning a cell site can be isolated from the network even though it is fully operational.  There is, however, a 

way for wireless service providers to ensure the backhaul equipment has the same level of backup protection – by 

using the cell site to power the backhaul equipment.

 

 

Background 

The modern cell site employs many of the same power 

techniques as the wireline central office.  Commercial 

AC is connected to rectifiers that convert the incoming 

AC to DC for powering the electronic equipment as well 

as charging the batteries.  Most providers configure the 

rectifiers for N+1 redundancy, protecting the site from 

the loss of a single rectifier.  Batteries are arranged to 

provide anywhere from four or eight hours of reserve 

time.  And for extended outages, generators – either 

ones permanently installed on site or portable 

emergency units – can keep the site running as long as 

there is fuel.  In short, today’s cell site power systems 

are often robust and reliable. 

 

 

 

 

The backhaul equipment often consists of a multiplexer 

or aggregator that provides T1 or Ethernet connections 

from the cell site to the network.   The equipment 

includes the mux, rectifiers, and some level of battery 

backup, and is housed in an outside plant cabinet or 

inside the shelter on a power board.  It has its own 

commercial AC feed which supplies the rectifiers.  

Sometimes the backhaul provider also orders an 

additional AC circuit for a convenience outlet for 

powering test equipment.  Microwave is also used for 

backhaul.  It has the same backup power concerns as 

the wireline multiplexer. 
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A typical site is shown in the diagram below:   

 

 

Problem 

The amount of backup power at the backhaul 

equipment varies by company and sometimes by site.  

Some carriers provide a minimal amount of reserve 

time, while others supply up to eight (8) hours.  At least 

one major carrier does not include any batteries in the 

backhaul equipment.  If, as is often the case, the cell 

site battery reserve outlasts that of the backhaul 

equipment, the cell site can be isolated from the 

network.  Worse yet, the wireless service provider may 

not know that the backhaul equipment is down until it 

receives complaints from its customers. 

 

Engineering sufficient battery reserve at the backhaul 

equipment is a key factor in cell site reliability, but 

making certain those batteries are operational is 

equally important.  The backhaul equipment does not 

consume a lot of power, allowing the operator to use 

inexpensive batteries.  The low cost batteries can be 

considered disposable and not worthy of the 

investment in time or personnel required to make sure 

they are operational.  

 

Because the backhaul equipment is often at the end of 

a circuit, its lack of proximity to the maintenance center 

can make preventative truck rolls impractical.  In fact, 

the truck roll may cost as much as the batteries 

themselves.  It’s no wonder some companies’ unwritten 

battery maintenance plans are “wait until they fail and 

replace them.” 

 

Even if the batteries provide sufficient reserve time and 

are adequately maintained, and the wireless operator 

has visibility into their status, there is still a problem 

when extended AC outages occur.  Once the reserve 

time on the batteries is exhausted, the backhaul 

provider must use a generator to supply AC power.  

The geographically diverse locations coupled with the 

sheer number of sites make it next to impossible to get 

portable gensets to each cell site.  So if a weather 

condition or other power disruption results in an 

extended AC outage, the cell site can continue to work 

but would actually be isolated from the network. 

  

Figure 1: A Typical Cell Site 
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Table 1: Backhaul Equipment Power Issues 

 Batteries not provided at all 

 Battery reserve is less than the cell site battery reserve 

 Wireless provider’s lack of visibility into the status of the backhaul equipment and batteries 

 Sporadic battery maintenance practices 

 Gensets are not readily available during extended AC outages 

 

 

Solution 

The wireless service provider can enhance the overall 

reliability of the cell site and solve the backhaul 

powering issue by supplying the power for the backhaul 

equipment.  By extending the robust and highly reliable 

cell site power system to the backhaul equipment, both 

will have the same amount of battery reserve.  On top 

of that, the wireless operator will have exposure to the 

power conditions for both.  Of course, the wireless 

carrier and backhaul provider will have to work out 

logistical issues and financial terms, but a win-win 

scenario is easily imagined. 

 

Ideally, the wireless provider would simply extend a DC 

cable to power the backhaul equipment, eliminating the 

need for both batteries and rectifiers at the mux.  A 

properly sized fuse or circuit breaker in the cell site 

power system would be assigned to the backhaul 

equipment, and cabling would be run between the two.  

This arrangement would work if the backhaul 

equipment was located inside the wireless carrier’s 

shelter.  When a backhaul provider serves multiple 

wireless carriers at a site, the backhaul equipment is 

located a short distance from the carriers in its own 

cabinet or enclosure.  This separation makes the use of 

DC power problematic due to cost and safety concerns. 

 

 

 

Even when the backhaul and cell site equipment are in 

different enclosures, and DC power is not an option, 

the cell site power system can still energize the 

backhaul equipment.  By using an inverter to convert 

the output of the DC power plant to AC, the wireless 

carrier can deliver protected AC power to the rectifiers 

serving the mux.  The AC solution eliminates the need 

for batteries, but not the rectifier system.  But the long 

lasting, low maintenance, remotely monitored rectifiers 

are not the problem – it’s the batteries.  And this 

protected AC solution eliminates the batteries, greatly 

reducing the number of truck rolls to the site.   

 

How does it work? 

The wireless provider installs inverters in the cell site, in 

either a miscellaneous rack or in the power bay itself.  

One of the distribution positions in the power plant is 

dedicated to supply the DC input for the inverter.  The 

output of the inverter is cabled to the AC distribution 

panel where it connects through a protection device 

(breaker or fuse).  The AC cable is then routed to an 

outlet that serves the backhaul equipment.  By using 

the DC bus as its input, the inverter supplies protected 

AC to the rectifiers that power the multiplexer.  When 

utility AC is unavailable, both the cell site and the 

backhaul equipment are protected by the same backup 

power system. 
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A diagram of this arrangement is shown below: 

 

 

 

Utilizing the cell site power plant solves all five of the 

weak points in the current backhaul arrangement – no 

batteries, inadequate battery reserve, inconsistent 

battery maintenance, lack of visibility to the status of 

the backhaul equipment, and the unavailability of 

backup generators during extended outages.  The 

batteries in the cell site provide up to 8 hours of backup 

for everything connected to the DC bus, including the 

inverters.  Since those batteries are integral to the cell 

site reliability, one would expect them to receive better 

maintenance than small batteries located at a distant 

site.  And the cell site’s backup generator powers both 

the site and the mux during long outages.  In all cases, 

the cell site equipment and mux are treated equally 

during times of AC outages, resolving the concern 

about isolating the site from the network. 

 

Logistical and Business Issues 

Solving the technical problem is the biggest hurdle, but 

there are logistical and business issues that must be  

addressed as well.  First, the backhaul provider and the 

wireless service provider must develop a working 

relationship and agree on a common goal of resolving 

their powering problems.  They can develop a 

symbiotic bond, one gaining assurance that the cell site 

will remain connected to the network as long as the cell 

site is running, the other avoiding the aggravation and 

cost of deploying and managing the batteries in the 

backhaul equipment. 

 

Second, the wireless provider will want to recoup its 

investment in capital.  The added reliability alone may 

justify the incremental investment.  But the wireless 

carrier will likely want to be paid for delivering protected 

AC to the backhaul provider.  There are many ways to 

skin this cat, ranging from monthly fees a la utility 

payments to a one-time charge at least as big as the 

cost of the batteries, AC installation, etc.  This hurdle is 

best overcome by corporate-wide negotiations, leaving 

the local planners and engineers free to enact the 

corporate agreements. 

 

Figure 2: Cell Site Using Protected AC 
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Third, a backhaul provider may supply multiple wireless 

providers in the same cell site.  Determining which 

wireless company will provide the protected AC can be 

based on willingness and price.  The backhaul provider 

will also have to find a way to assure the other wireless 

carriers that it would not favor the supplier of the 

protected AC.  Despite these hurdles the power issue 

should not be too hard to overcome since the carriers 

already share the fiber connection and path back to the 

network. 

 

 

 

Summary 

The pros and cons of using inverters to power the backhaul equipment are listed in the table below. 

 

Table 2: Pros and Cons for Powering Backhaul with Protected AC 

Pros 

 Eliminates single point of failure for the cell site by 

using the cell site’s 8-hour battery plant and the 

standby generator 

 Enables the wireless carrier to monitor & maintain 

the entire power system affecting the cell site 

 Supports the wireless industry’s goal of becoming 

a more reliable solution 

 Supports corporate ‘green’ initiatives by reducing 

the need for battery disposal from frequent mux 

battery change-outs 

Cons 

 Incremental expense by the wireless operator – 

how does it get compensated for its investment in 

the inverter system? 

 Requires additional coordination between the 

backhaul provider and wireless carrier 

 Unfamiliarity with the procedure by both parties’  

field personnel 

 Reluctance of wireless backhaul providers to use 

carrier-supplied AC power 

 

 

This solution involves a modest capital investment by 

the wireless operator.  It also requires the wireless 

operator and backhaul provider to work together.  But 

in the end, the wireless carrier gains the assurance of 

higher reliability and may realize a recurring income to 

offset its capital investment.  The backhaul provider 

avoids the capital expense for powering the equipment 

and the operational expense of maintaining it.  The fact 

that fewer batteries are being deployed and recycled  

 

 

 

 

makes the whole solution more environmentally 

friendly. 

 

The protected AC approach is an engineered solution 

that can increase customer satisfaction, improve 

service reliability and lower overall maintenance time 

and expense.   The results are worthy of a capital 

investment and the effort to coordinate with the 

backhaul provider.  
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About Alpha Technologies 

Alpha Technologies Ltd. is an established leader in the design, manufacture, service and installation of powering 

solutions for the Telecom, Traffic, ITS, CATV, Security, Medical, Industrial, and Renewable Energy industries. The 

Company offers a broad portfolio of high-quality, feature-rich solutions that can be customized to suit almost any 

application and environment, offering the highest performance and best value in the industry. With a focus on being 

your power solutions partner, Alpha builds on over 35 years of outdoor power manufacturing experience to develop 

solutions that solve customers’ unique powering challenges. 

 

As a member of The Alpha Group, ATL is part of a global alliance of companies that share a common philosophy – to 

create world class powering solutions for communication, commercial, industrial and renewable energy markets. 

 

 

 

 


