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Duplexer Dual Combiner Triple Combiner Quad Combiner

Frequency:
700/800/900MHz
1.8/2.1/2.7/3.5GHz

Input/Output: 2in‐1out
Inser�on Loss: < 0.5dB
Input: 200W max
PIMD: ‐153dBc

Frequency:
700/800/900MHz
1.8/2.1/2.7/3.5GHz

Input/Output: 3in‐1out
Inser�on Loss: < 0.5dB
Input: 200W max
PIMD: ‐153dBc

Frequency:
700/800/900MHz
1.8/2.1/2.7/3.5GHz

Input/Output: 4in‐1out
Inser�on Loss: < 0.5dB
Input: 200W max
PIMD: ‐153dBc

Frequency:
0.4 to 8GHz

Isola�on: 50 to 100dB
VSWR: <1.3
Input: 200W max

Since the foundation in 1968

Sub‐6 Band
3.5GHz ready

HYBRID AND RENEWABLE 
ENERGY

Solar has become a competitive 
alternative to diesel in off-grid areas 
as the price of photovoltaic panels 
has fallen and base station battery 
solutions have become more ad-
vanced. Site-level hybrid energy so-
lutions involve a mix of solar/diesel/
wind/electricity/hydrogen-rich fuel 
and grid, providing a more ef� cient 
way to power sites. Custom-made 
hybrid solutions have a dedicated 
variable speed motor and a DC al-
ternator which reduces loss caused 
by energy conversion. Advanced al-
gorithms can select optimal energy 
sources and achieve signi� cant en-
ergy ef� ciency improvements for the 
estimated 1 million cell sites globally.

More broadly, the shift to purchas-
ing renewables will accelerate as pric-

batteries are fully charged at all 
times and discharge only when 
there is a power outage. By us-
ing a cycle-type lithium battery 
capable of daily charge and dis-
charge, smart power control with 
a DC power controller can be per-
formed, enabling � exible and ef� -
cient power supply to radio equip-
ment. Voltage boosting is also an 
option with lithium technology; 
this can help operators increase 
voltage, save on energy transpor-
tation and serve newly installed 5G 
AAUs from longer distances more 
ef� ciently. In the event of theft, the 
battery is designed to automati-
cally stop any output of power, 
rendering it useless to criminals. 
The batteries are also � tted with 
GPS modules, making them easily 
traceable.

implications associated with refuel-
ing, particularly if in hard-to-reach, 
sparsely populated areas (such as 
in African countries) requiring labor 
callouts and security protection.

Lithium batteries have emerged 
as a more environmentally friendly 
and cost-ef� cient alternative. These 
have a smaller and lighter form fac-
tor compared to traditional lead acid 
batteries, saving space after installa-
tion. Lithium batteries have a signi� -
cantly longer expected life-span (� ve 
or six years on average). The com-
monly used lead acid batteries are 
expected to be ef� cient for a much 
shorter period—around three years.

Further favorable aspects of 
lithium batteries are the improved 
charge and discharge capacities 
and related savings potential from 
the battery con� guration. Backup 

 Fig. 3  Energy-saving methods differ between site level, RAN equipment and network planning. Source: GSMA Intelligence.

Site Level
Includes Battery Solutions, 
Recti�ers, Liquid Cooling, 
Air-Con Systems and
Simpli�cation of Site Set-Up

Equipment Level (RAN)
Consumption Related to an 
Equipment Element, such as 
a 5G Active Antenna Unit. 
Solutions are Focussed on 
Maximising Sleep States to 
Avoid Unnecessary Energy
Consumption

User Equipment Level
Energy Consumption and 
Battery Life of End-User 
Terminals, Mostly Handsets

Overall Network Level

Network Architecture and 
Planning Across an Entire 
Operating Country
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