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Even as mobile network connectivity improves, coverage gaps remain a key issue for Communication
Service Providers (CSPs) and Enterprises alike, especially in challenging environments such as street
corridors, narrow streets, deep valleys and areas obstructed by geographical features. In campuses,
industrial zones or remote areas beyond the reach of macro cells, coverage and performance may suffer.
Enterprises also require high-performance, secure and reliable connectivity, especially in business-critical

environments.

Small cell solutions provide the answer to these challenges by filling coverage gaps, enhancing network
performance and enabling new business opportunities. These solutions not only address capacity and
coverage issues but also offer energy-efficient features, such as micro-Discontinuous Transmission (uDTX)
and dynamic radio switching, which improve both operational efficiency and sustainability.

Small cells’ impact on network capacity in the
5Gera

Small cells have played a crucial role in mobile
network deployments since the early days of 2G, and
their importance has only grown in the 5G era. While
early generations primarily focused on coverage, the
current focus of small cell solutions is on capacity, for
both Frequency Division Duplex (FDD) and Time
Division Duplex (TDD) deployments. CSPs continue to
request support for simultaneous 4G and 5G
operations in a single product, ensuring backward
compatibility while meeting future demands.
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Flexible backhaul solutions for growing

network demands

Not only is there an increasing demand across
networks for technology flexibility, but also for
network sharing and neutral hosting, driven by
multi-operator scenarios. To aid this issue, small
cells offer higher output power—distributed between
operators—along with broadband and bandwidth
capabilities to support growing traffic and coverage
needs. While fiber or copper Ethernet remains the
backbone of small cell backhauling, locations without
these options can rely on microwave transport
solutions which are optimized for small cell use.
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As the need for quick and reliable network connectivity increases, the deployment of small cells has
become critical for both CSPs and Enterprise. 5G is gaining traction and the deployment of small cell
solutions offers advantages that create significant business opportunities for CSPs while addressing the
key challenges of network expansion, cost efficiency and user experience.

Among these advantages include:

e Enhanced user experience and reduced churn:
With small cells, CSPs can significantly reduce churn
by offering better network coverage, especially in
areas where macro cell signals struggle to reach,
such as street corridors, industrial sites or deep
within commercial buildings.

e Expanded service offerings and higher revenue
streams: By leveraging small cells” extra network
capacity, CSPs can offer premium services like
enhanced mobile broadband, ultra-reliable
low-latency communication and massive loT
deployments. This flexibility unlocks new revenue
streams and keeps CSPs competitive in a saturated
market. The Service Provider as a Partner (SPaaP)
model also enables CSPs to expand into the
Enterprise market, delivering tailored solutions for
industries such as manufacturing and public safety.

Maximizing network connectivity with small cells

e Neutral hosting: These have become essential
strategies for CSPs and Enterprises to expand
networks while cutting costs. By using a
third-party to manage infrastructure, providers
can purchase capacity as a service, reducing both
capital and deployment complexity. This approach
is particularly useful in space-constrained areas
like commercial buildings and campuses, with
government support accelerating adoption to
help bridge the digital divide.

e Network sharing: With small cells, multiple
operators can share hardware while maintaining
separate networks and spectrum, reducing
equipment cost and installation complexity.
This model minimizes visual clutter by using
fewer access points and antennas, addressing
space limitations and fostering collaboration
between CSPs to provide reliable coverage in
hard-to-reach areas, all while keeping costs
in check.
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For Enterprises, small cells provide on-demand coverage exactly where it is needed, whether on industrial sites, exploration
platforms, such as for oil and gas, or even future-facing environments like Moon and Mars exploration bases. The simplicity
and plug-and-play approach offered by small cell solutions make them especially attractive to enterprises looking for
high-performance, secure and reliable connectivity with minimal complexity in deployment. Other business advantages

for Enterprises include:

e Enhanced productivity and operational efficiency: Small

cells offer reliable, low-latency communication, essential for

industries such as manufacturing and healthcare. They
enable automation, reduce downtime and ensure smooth
operations, boosting overall productivity.

e Customizable and scalable network solutions: Small cells
provide flexible, on-demand coverage, whether for remote

sites or private networks. Their scalability allows businesses

to start smaller, and expand as needed, ensuring networks
grow with business demands.

¢ Improved data security and privacy: Private small cell
networks enhance data security by keeping sensitive
information within the organization. This is paramount for

sectors such as finance and healthcare where data privacy is

a top priority.

Maximizing network connectivity with small cells

Cost-efficient infrastructure and easy deployment: With a
plug-and-play design, small cells offer cost-effective
solutions, allowing for quick deployment and reduced
infrastructure costs. This minimizes both capital and
operational expenses while simplifying network expansion.

Enabling loT and digital transformation: Small cells support
loT deployments by providing the connectivity needed for
smart factories, healthcare and more. They help businesses
implement new technologies, driving growth and
competitive advantages.

Futureproofing with 5G: Small cells facilitate smooth 5G
connectivity, preparing Enterprises for future technologies
such as artificial intelligence and augmented reality. This
ensures businesses stay innovative and future ready.



Nokia's small cells portfolio offers tailored solutions for CSPs and Enterprises of all sizes, from small offices to large campuses

and outdoor areas.

Small-scale deployments Medium- to large-scale deployments Medium- to very large-scale deployments
Kolibri radios: Ideal for small-scale AirScale indoor (ASIiR) solution with Shikra micro-RRHs and Shikra mmWave
setups like enterprises, offices or Shikra Pico radios: Delivers radios: Address outdoor coverage
campuses, Kolibri indoor and outdoor reliable coverage for medium-sized gaps and enhance capacity, perfect for
radios come with integrated baseband, || indoor buildings. areas like street corridors or locations
supporting even single, easily lacking macro coverage.
deployable access points. Shikra micro-RRHs: Addresses

outdoor coverage gaps and enhances Shikra mmWave radios for FWA: Ideal
AirScale indoor (ASIR) solution with capacity. for delivering high-performance
Shikra Pico: Perfect for deployments connectivity for Fixed Wireless Access
leveraging existing baseband and Distributed Antenna Systems (DAS): (FWA) business applications.
fronthaul infrastructure. Provides seamless indoor coverage by

utilizing existing infrastructure.
Femto Smart Node: An excellent

solution for small offices and home
environments. Please note, this is not
limited to just small-scale
deployments.

Nokia’s Kolibri Strand Mount: A perfect
fit for cable operators who are looking
to expand their business into wireless
services using the CBRS band,
leveraging existing DOCSIS
infrastructure for efficient backhauling.

Nokia’s AirScale solutions: The AirScale baseband, with plugin cards or the compact Tuuli baseband, combined with
Shikra micro-RRHs or Shikra pico-radios, offers a powerful yet compact solution for small to medium venues and areas

requiring high-performance coverage.
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Outdoor Solutions for High-Capacity Coverage
Nokia’s outdoor small cell solutions are designed to handle even the most challenging
environments, ensuring high performance even in dense urban areas and high-traffic venues:

Shikra mmWave radio

Delivering extreme 5G capacity and performance

Ideal for hotspots, venues, and Fixed Wireless Access (FWA) applications, the
Shikra mmWave supports all mmWave frequencies. Its high RF output power
and integrated antenna ensure superior coverage and performance, making it
a perfect fit for high-capacity areas.

A @) L, -

Wide bandwidth High output power Com;;act Easy to install
l up to 3200MHz 66dBm 4  # 8L/ 10kg
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, Their compact design allows for flexible installation while delivering efficient

Outdoor Solutions for High-Capacity Coverage
Nokia’s outdoor small cell solutions are designed to handle even the most challenging
environments, ensuring high performance even in dense urban areas and high-traffic venues:

Shikra remote radio heads

Enabling high performance across various locations

These RRHs offer a wide range of spectrum bands and bandwidth support,
making them versatile for both small- and large-scale deployments.

5G coverage.
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Multi-technology Single-band 4 x 20W Compact Easy to install

Multi-band Dual-band 2 x 4 x 20W <10L/ 11kg
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Outdoor Solutions for High-Capacity Coverage
Nokia’s outdoor small cell solutions are designed to handle even the most challenging
environments, ensuring high performance even in dense urban areas and high-traffic venues:

Kolibri outdoor small cells
Rapid 5G for the outdoor

-
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For small to medium deployments, the Kolibri outdoor small cells offer
high-bandwidth and high-capacity performance, with integrated baseband
functionality simplifying 5G rollouts. These are ideal for urban and suburban
environments where quick and efficient deployment is essential.
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Integrated 4 x 5W Compact Plug and play
baseband 128 users 12L / 15kg
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Outdoor Solutions for High-Capacity Coverage
Nokia’s outdoor small cell solutions are designed to handle even the most challenging
environments, ensuring high performance even in dense urban areas and high-traffic venues:

Kolibri strand mount 5G small cell
Easy CBRS built for outdoors

- 7

For cable operators, the Kolibri strand mount is tailored specifically for MSOs
in the U.S., particularly those using the CBRS band. This solution provides high
capacity with 360° coverage, making it a reliable and easy-to-deploy option
for expanding 5G services over existing infrastructure.
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CBRS radio with 360° coverage 19x11.5x11.4in Integrated DOCSIS

integrated baseband 4T4R 42dBm 33.9lbs
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Indoor Solutions for Seamless Coverage
Nokia’s indoor small cell solutions are designed to provide seamless, high-performance
coverage across a wide range of venues, from enterprise buildings to shopping malls:

AirScale indoor radio system with Shikra pico radio (ASiR)

Simplify indoor coverage and capacity

- N 2l |

This solution supports a wide range of frequency bands and bandwidths,
making it suitable for both small and large indoor environments. Paired with
Nokia’s AirScale baseband, it offers macro-level performance for indoor
deployments.
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Multi-technology 4 x 250mW Small formfactor Scalable with
Multi-band -2kg/ 2L baseband options
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Indoor Solutions for Seamless Coverage
Nokia’s indoor small cell solutions are designed to provide seamless, high-performance
coverage across a wide range of venues, from enterprise buildings to shopping malls:

pR—

Kolibri indoor small cells

Indoor 5G made easy
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Perfect for smaller indoor spaces, these small cells provide high-bandwidth,
r high-capacity 5G connectivity. Their plug-and-play design with Ethernet
connectivity ensures quick and easy deployment.
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Indoor Solutions for Seamless Coverage
Nokia’s indoor small cell solutions are designed to provide seamless, high-performance
coverage across a wide range of venues, from enterprise buildings to shopping malls:

Smart Node and Femtocells

Deliver superior and unified indoor service

o)

—
> —
F S . —
=
For small businesses and residential users, these solutions offer reliable %S
4G/5G connectivity. With modular architecture and plug-and-play installation, §\
they are ideal for smaller-scale deployments that still require robust wireless —
performance.
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High capacity Up to 250mW 4.41 / 3.5kg 4G+ 5GNSA, SA @
64 LTE users /
32 5G users
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Why Nokia?

Nokia combines extensive experience with its flexible, integrated small cell portfolio, tailored to address the needs of both CSPs
and Enterprises. Offering a range of solutions, Nokia simplifies deployment for both indoor and outdoor environments. These
solutions ensure efficient management and seamless integration across networks, making them a practical choice for
organizations looking to expand or optimize their infrastructure. Nokia stands out for four reasons:

With Nokia, both CSPs and Enterprises g

Industry-leading deployment experience: Top analyst
companies, such as GlobalData PLC, have recognized Nokia
as a leader in their Small Cells Competitive Landscape.
Nokia has also been acknowledged as the only vendor to
have an outdoor all-in-one small cells solution, the Kolibri
platform.

Comprehensive and diverse solutions: Nokia provides
comprehensive frequency coverage, addressing the
demands of high-capacity areas like Urban centers and
industrial zones. These solutions are designed to handle
both single- and dual-band frequencies, offering CSPs the
flexibility needed to manage diverse network %
requirements. p

Superior flexibility and scalability: Nokia’s focus on
flexibility and scalability, including solutions for smaller

J

k.3

deployments, allows CSPs and Enterprises to address a
wide variety of network challenges while keeping costs
manageable. By offering solutions that balance
performance, energy efficiency and ease of deployment,
Nokia enables businesses to future-proof their networks
without sacrificing reliability.

Industry-specific expertise for Enterprises: Nokia has
proven success in deploying small ceiolutions across
multiple industries, including manufacturing, healthcare
and logistics, meaning it can be trusted to deliver reliable,
customized solutions. This deep industry knowledge
ensures Nokia is a trusted partner for Enterprises seeking
secure and scalable network deployments tailored to their
specific requirements.

v

cess to competitive small cell solutions that ensure high performance and smooth

deployment, helping them to stay compé%e and future-ready in the evolving market and landscape.

Maximizing network connectivity with small cells


https://www.linkedin.com/posts/nokia-for-service-providers_great-news-for-nokias-small-cells-portfolio-activity-7255201434227363840-Uxpq/
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At Nokia, we create technology that helps the world act together.

As a B2B technology innovation leader, we are pioneering networks that sense, think and act by
leveraging our work across mobile, fixed and cloud networks. In addition, we create value with
intellectual property and long-term research, led by the award-winning Nokia Bell Labs.

With truly open architectures that seamlessly integrate into any ecosystem, our high-performance
networks create new opportunities for monetization and scale. Service providers, enterprises and
partners worldwide trust Nokia to deliver secure, reliable and sustainable networks today - and work
with us to create the digital services and applications of the future.
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