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New same-band combining technology improves LTE 
deployment
By the end of 2019, there will be an estimated 9.2 billion mobile phone subscriptions 
globally,1 more than there are people on Earth. The amount of mobile data consumed is 
expected to surpass 24.3 exabytes…per month.2  

The rising demand for mobile capacity is driving network operators to migrate to more 
spectrum-efficient technologies—the most popular of which is LTE. Currently, 288 LTE 
networks are deployed globally, serving about 20 percent of subscribers. By 2019, an 
estimated 65 percent of mobile users worldwide will rely on LTE.1  

To add LTE without disrupting their legacy 2G/3G services, many operators are opting  
to deploy LTE overlays, as opposed to investing in a single radio access network (SRAN) 
that integrates 2G, 3G and 4G services. Philippe Poggianti, an executive in Alcatel-
Lucent’s wireless division has noted that The major advantage of an overlay approach is 
cutting time to market by 50%.3 Today, as much as 75 percent of all LTE deployments  
are overlay.4 

Two approaches to LTE overlay
For operators looking to deploy LTE using an overlay approach, there are two primary 
models currently in use. The first involves co-siting dedicated LTE RAN equipment alongside 
the existing infrastructure. This includes purchasing LTE radios, antennas and feeders, and 
erecting additional towers or poles where necessary. 

The dedicated RAN model has several performance-related benefits. It provides 
independent control of the LTE and legacy antennas, enabling operators to optimize 
coverage patterns and tilt settings for each service. This could also reduce the concerns 
regarding potential interference between systems and minimize RF path loss within both 
systems. This model also allows operators to work on one network without affecting service 
on the other.  

However, there are obvious obstacles to deploying a separate co-sited LTE network—the 
biggest of which are the added cost and time involved in bringing the new service on 
line. Beyond these, there are other constraints regarding site architecture and regulatory 
compliance that can often reduce the system designer’s options. In most situations, factors 
that must be considered include: 

• Zoning restrictions on the quantity and design of antennas and other equipment. 

• Limits on weight and wind loading of feeders and tower-mounted equipment. 

• Cost savings opportunities on capital expenditures, lease costs and installation labor. 

For these reasons, many operators elect to reuse as much of their exiting RF path as possible 
by using same-band combining. This enables them to use their current feeders and antennas 
to support their legacy 2G/3G services with their new 4G LTE service. As a result, they 
are able to maximize the value of their existing infrastructure, reduce their CapEx spend and 
accelerate the ROI of their LTE services.

It should be noted that, in some instances, antennas may need to be upgraded in order to 
support both LTE and legacy services; but, overall, this equipment-sharing model provides an 
excellent balance between cost, time to market and the subscriber’s quality of service. 

“The customer experience is the 
ultimate measure of the success 
of any network deployment. 
LTE enables a better subscriber 
experience, but it must be deployed 
without disrupting existing services. 
That’s why it made the most sense 
for us to deploy an LTE overlay 
network over our existing 3G 
infrastructure.”

  —Adam Koeppe, Vice President  
of Access Technology Planning,  
Verizon Communication
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Same-band combiners
For operators who choose the path of antenna sharing, the signal combiner is a critical 
component. Same-band combiners (SBC) are RF modules designed for combining cellular 
base stations with the same or different technologies in a similar frequency band to a 
common antenna (Figure 1). The combiners can be positioned at the top of the tower or 
the base transceiver station (BTS) at the tower base. Important performance characteristics 
include:

• Low insertion loss

• Wide operational bandwidth 

• High band-to-band isolation 

• Impedance matching at all ports

Until recently, operators were somewhat limited with the combiner technologies that were 
available. 

 

Hybrid combiner
The hybrid combiner (Figure 2) is a directional coupler in which two coupled transmission 
lines are set close enough together to allow energy passing through one to be coupled 
to the other. It provides a low-cost method for combining uplink and downlink signals for 
frequencies within the same band. 

The main disadvantage to the hybrid combiner is 3 dB insertion loss in both the TX and 
RX signals. This can translate into a 50 percent reduction in output power for both LTE and 
legacy systems.5 The loss increases steeply with the number of ports combined.  

When used with typical TX power levels, there is also significant heat dissipation that must 
be managed. The increased thermal loading is caused by the insertion loss during the signal 

Figure 1: Same-band combiners are used to support equipment  
sharing between LTE and legacy services.
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coupling and at the isolation port. Additionally, the hybrid combiner requires a load that 
does not generate PIM products above desired levels, typically 153 dBc.   

Duplex-simplex combiner
An alternative design is the duplex-simplex combiner (Figure 3). This option improves the 
insertion loss compared to the hybrid combiner—the loss on the transmit signal is reduced to 
less than 0.5 dB on the downlink path, while the receive signal suffers a 3 dB loss. 

The drawback for the duplex-simplex approach is that it is limited in its applications. It 
is designed to combine uplink signals only. This means it can only be used with base 
transceiver stations (BTS) that have a single transmitter. As nearly all LTE radios feature two  
or more transmitters, the duplex-simplex solution is not suitable for LTE deployment.

 

Duplex/duplex: an LTE-optimized alternative 
Recently, a new class of same-band combiner has been developed and introduced—
specifically for use with LTE. The duplex-duplex is a 2x1 combiner that supports duplex  
traffic on both the uplink and downlink paths, while keeping insertion loss typically below 
1 dB for transmit and receive signals. This makes it compatible with all LTE radios, as well 
as with all 2G and 3G BTS systems. When deployed in tandem, in a 4x2 configuration 
(Figure 4), it can be used to support the MIMO capabilities now common in many of 
today’s radios and antennas. 

 

Figure 2: Hybrid combiner 

Figure 3: Duplex-simplex combiner
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Whereas the hybrid combiner relies on coupling signals, the duplex-duplex solution is a 
flexible filtered technology that can be adapted based on the conditions and requirements 
of the application. For wide guard-band applications, such as those with more than 5 MHz 
of separation between frequency blocks (Figure 6), an air-loaded cavity filter is typically 
used. The technology is also being used with more precise, higher-Q dielectric-loaded 
filters, enabling operators to combine narrowband blocks of spectrum and adjacent blocks, 
illustrated in Figure 5.   

 

The major challenge in taking advantage of the new duplex-duplex technology is product 
availability. The design was introduced in about 2011, with CommScope being one of the 
first to deploy the solution commercially. Duplex-duplex for the wider band applications—
those using guard bands of 5 MHz or larger—are quickly becoming more available  
(Figure 6). Narrow-band applications, including those involving adjacent bands, require 
a higher level of engineering and manufacturing. To date, CommScope is one of the few 
major OEMs with the resources to develop and manufacture these solutions.

Figure 4: Duplex-duplex combiner

Figure 5: Combining contiguous bands

Figure 6: Combining using 5 MHz guard bands
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Selecting the right combining technology
The duplex-duplex design was developed in response to operators’ growing need to deploy 
LTE overlays more quickly and efficiently. The design shown in Figure 4 was engineered by 
CommScope in partnership with a major North American multinetwork operator (MNO). 

The operator had allocated a limited amount of spectrum—10+10 MHz—within their 
1900 MHz band for their LTE deployment. Many of the markets selected for the LTE rollout 
had high capacity demands that could not be met using the hybrid combining technology. 
CommScope engineers worked with the operator to adapt the design shown in Figure 4 to 
meet the performance specifications of the selected locations.

For operators considering deploying the new combiner solution, this project highlights the 
importance of carefully weighing several factors in order to select the best technology. The 
key variables are:

• Frequencies to be combined

• Capacity requirements

• Budgeted insertion loss

Typically, for applications where a 3 dB insertion loss is acceptable and capacity demands 
are moderate, a hybrid combiner may prove to be the most affordable solution. It is 
important to remember, however, that, as the number of individual signals to be combined 
increases, the insertion loss increases as well. 

Conclusion
As capacity demand continues to skyrocket, available spectrum will become harder to come 
by. Spectrally-efficient technologies like LTE will be critical for satisfying demand—so, too, 
will the ability to take advantage of smaller isolated blocks of spectrum. 

The use of same-band signal combining plays an important role in enabling operators to 
make the best use of their available resources while being able to meet customers’ increasing 
demands for capacity and quality of service. Deploying antenna sharing strategies using 
traditional hybrid combiners is possible, but comes with a 3 dB insertion loss. In many of 
today’s capacity-strained service areas, this loss makes hybrid combiners impractical.

A new same-band combiner solution—the duplex-duplex combiner—provides an excellent 
alternative to the hybrid combining technology. Duplex-duplex combining enables operators 
to take full advantage of the multiple transmitters common on today’s LTE radios, while 
keeping insertion loss below 1 dB. The result is a more efficient, higher performing LTE 
overlay that can be deployed quickly without disrupting existing legacy services.
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CommScope (NASDAQ: COMM) 
helps companies around the world 
design, build and manage their wired 
and wireless networks. Our network 
infrastructure solutions help customers 
increase bandwidth; maximize existing 
capacity; improve network performance 
and availability; increase energy  
efficiency; and simplify technology 
migration. You will find our solutions  
in the largest buildings, venues and 
outdoor spaces; in data centers and 
buildings of all shapes, sizes and 
complexity; at wireless cell sites and in 
cable headends; and in airports, trains, 
and tunnels. Vital networks around the 
world run on CommScope solutions. 


