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About this report
This report considers the options available to operators for
providing improved capacity and high peak speeds using
unlicensed spectrum. We consider the utilisation of two basic sets
of technologies:

KEY QUESTIONS ANSWER E D IN THIS R EPOR T
 What are the technical capabilities for systems that use LTE in
unlicensed spectrum, compared with those that combine LTE and Wi-Fi?
 What are the hardware requirements for systems that use LTE in
unlicensed spectrum, compared with those that combine LTE and Wi-Fi,
and what implications will this have for the equipment’s time to market?

 both LTE and Wi-Fi through aggregation (where LTE and Wi-Fi
flows are combined), or Wi-Fi for the downlink and LTE for the
uplink

 How can operators best monetise the launch of LTE in unlicensed
spectrum, as well as systems that combine LTE with Wi-Fi?

 LTE in unlicensed spectrum, most likely in the 5GHz band
initially.

 Which technology option should vendors target primarily?

The report provides an overview of the technical capabilities for
the different technology options, and assesses the hardware
requirements for each. Finally, the report considers possible
business models and what will be required in order for operators
to successfully deploy these technologies.

WHO NEEDS TO R EAD THIS R EPOR T
 Operator marketing teams that need information on how best to launch
commercial offers that use LTE in unlicensed spectrum, or combine LTE
and Wi-Fi.

We provide recommendations for operators and independent
players that are rolling out these technologies, and examine how
vendors should position these technologies in the market place.

 Operator strategy teams that want to understand the potential of each
technology option and the ease with which they can be launched.

The report is based on several sources, including:

 Vendor strategy teams that require guidance on which of the technology
options seem most promising for attracting new operator customers.

 Analysys Mason’s internal research

 Device manufacturers that want to identify the potential features and
technologies that their latest products can support.

 interviews with stakeholders in markets for LTE in unlicensed
spectrum, as well as LTE Wi-Fi aggregation equipment.
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Executive summary
Figure 1: Technology options for unlicensed spectrum

Operators can provide increased capacity and speed to
localised sites where there is a high level of traffic and limited
spectrum availability by using either LTE in unlicensed spectrum
or a combination of LTE and Wi-Fi.

LTE in unlicensed
spectrum

Each of these technologies offers different technical
characteristics and performance benefits.

LAA

 Operators could deploy LTE-U – the pre-standard version of LTE
in unlicensed spectrum that has been developed by Qualcomm
Technologies. Alternatively, operators can wait until Licensed
Assisted Access (LAA) is standardised to use LTE in unlicensed
spectrum.

Standardised version of
LTE in unlicensed
spectrum
Listen-before-talk
is required

 LTE and Wi-Fi aggregation could also provide increased capacity.
To achieve this, operators can take several approaches. For
example, KT Corp deployed MPTCP. Operators can also combine
LTE (or 3G) with Wi-Fi to boost capacity by using LTE for the
uplink and Wi-Fi for the downlink.

LTE-U
Pre-standard version of
LTE in unlicensed spectrum
being developed by Qualcomm
Technologies

Hardware support for these technologies is essential, and there
are constraints for all technology variants, even where LTE Wi-Fi
aggregation uses PDCP modem-level or MPTCP-based aggregation.

Listen-before-talk
is not required

Operators have the potential to directly monetise deployments
using one of the technologies mentioned above, but they will be
constrained by free public Wi-Fi.

LTE and Wi-Fi
combination
Aggregation
LTE and Wi-Fi aggregation
can occur at
multiple layers

Wi-Fi downlink
LTE/3G uplink
Operators could boost
capacity by using Wi-Fi for
downlink and
LTE/3G for uplink.

Source: Analysys Mason
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Spectrum availability may fail to keep pace with mobile traffic growth
Figure 2: Current available spectrum and expected additional spectrum in 2020, selected
countries

Future spectrum availability may fail to keep pace with growing
mobile data traffic levels. However, operators could make use of
unlicensed spectrum to deliver improved capacity.
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The future availability of spectrum is likely to vary significantly by
market, although frequencies in the 700MHz and 2.3GHz bands
may become available in a number of countries by 2020. LTE in
unlicensed spectrum, as well as the combination of LTE and Wi-Fi,
could compensate for slow growth in licensed spectrum availability
by using significant amounts of spectrum in the 5GHz band.

800

815
225

Unpaired spectrum (MHz)

700

Systems that use LTE in unlicensed spectrum, as well as systems
that combine LTE and Wi-Fi, are suitable for small-cell
deployments when Wi-Fi uses higher frequency bands such as
5GHz. Such localised small cell and hotspot deployments can
provide operators with a further way to increase capacity through
improved density.
Both LTE in unlicensed spectrum and the combination of LTE and
Wi-Fi will be useful for providing increased capacity in indoor
locations that experience high traffic. These technologies could
ease performance limitations that affect the uplink of legacy Wi-Fi
networks. Public spaces such as shopping centres and enterprises
are likely targets for these deployments, as are high-demand
outdoor locations such as stadiums.
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LTE in unlicensed spectrum, and the combination of LTE and Wi-Fi, have
several advantages and disadvantages
Figure 3: Advantages and disadvantages of LTE in unlicensed spectrum and combining LTE
and Wi-Fi

LTE in unlicensed spectrum is an attractive option compared
with licensed spectrum, which is constrained by limited
availability and higher costs. Unlicensed spectrum in higher
frequency bands, such as the 5GHz band, provides operators
with a way to increase capacity – particularly for indoor
environments.

Factor

LTE in unlicensed spectrum

LTE and Wi-Fi combination

Time to
market

LTE-U pre-standard version
available by mid-2016. LAA
standardised version at
earliest by mid-2017.

Pre-standard systems that
use MPTCP or IP layer
aggregation already exist (KT
Corp has already launched
MPTCP aggregation). LWA
standards should be
complete by 1H 2016.

In order to use LTE in unlicensed spectrum, hardware must be
deployed to base stations, as well as to end users’ devices. This
increases costs, and handset vendors may not immediately
support the technology. We also consider the equipment
requirements for deploying systems that combine LTE and Wi-Fi.

Applicability
for multioperator
deployments

Multiple operators could
share spectrum via MultiOperator Core Network
(MOCN), although not all
vendors support this in
small cells.

Multiple operators can easily
be supported with partitioned
Wi-Fi.

We also consider the potential monetisation strategies for using
LTE in unlicensed spectrum, as well as combined LTE and Wi-Fi.
Operators and small-cells-as-a-service (SCaaS) providers will need
to consider how best to incentivise venue owners to deploy the
necessary equipment. Operators will also need to consider how,
and whether, end users can be charged for traffic delivered over
unlicensed spectrum. Free-to-end-user (FTEU) public Wi-Fi
deployments also present a challenge to the commercial viability
for operators’ deployments of LTE in unlicensed spectrum and
combined LTE and Wi-Fi.

Need for
end-user
device
alternations

Both LTE-U and LAA require
new end-user device (and
small-cell) chipsets. More
complex changes may be
required with LAA.

Application for http
aggregation, OS update for
MPTCP and IP layer
aggregation. Modem-level
aggregation requires new
end-user devices.

Charging
issues

Consumers are unlikely to
be concerned that the
service is partly delivered
via unlicensed spectrum.

Consumers are accustomed
to Wi-Fi services being
offered freely, which could
present a challenge to
imposing extra charges for
these technologies.

This report examines the technical capabilities of systems that
use LTE in unlicensed spectrum, and those that use LTE and Wi-Fi
together to optimise speed and capacity.

Source: Analysys Mason
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Recommendations

1
2
3

Operators need to concentrate their efforts on explaining the benefits of deploying LTE in unlicensed
spectrum, as well as LTE Wi-Fi aggregation, to venue owners.
A primary target market for LTE in unlicensed spectrum and combined LTE Wi-Fi is indoor public and enterprise
locations, where Wi-Fi is likely to already be freely available. Therefore, the performance benefits of the new
technologies must be clearly articulated. Operators must also convince venue owners that existing Wi-Fi
deployments will not be negatively impacted by LTE in unlicensed spectrum.

Vendors should not overly focus their attention on either using LTE in the unlicensed spectrum or using LTE
Wi-Fi aggregation. Both LTE in the unlicensed spectrum and LTE Wi-Fi aggregation have advantages and
disadvantages for operators. Operators that have deployed public Wi-Fi are likely to want to maximise their
investment further by deploying LTE Wi-Fi aggregation. Other operators have a less urgent need to increase
capacity in dense, predominantly indoor, areas and may favour the improved spectral efficiency of LTE using
unlicensed spectrum.

Vendors should consider becoming SCaaS providers, and integrate LTE in unlicensed spectrum into their
small-cell hardware.
Venue owners may also be interested in systems that can support multiple operators – for example, to reduce the
clutter associated with separate small cells for each individual operator. LTE in unlicensed spectrum is compatible
with multi-operator deployments that use a single small cell through MOCN-based sharing. Vendors could become
SCaaS players by using a single small cell for LTE in unlicensed spectrum and every relevant regional LTE band.
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About Analysys Mason
Knowing what’s going on is one thing. Understanding how to take advantage of events is quite another. Our ability to understand the
complex workings of telecoms, media and technology (TMT) industries and draw practical conclusions, based on the specialist
knowledge of our people, is what sets Analysys Mason apart. We deliver our key services via two channels: consulting and research.

Consulting

Research
We analyse, track and forecast the different
services accessed by consumers and
enterprises, as well as the software,
infrastructure and technology
delivering those services.
Research clients benefit from
regular and timely intelligence
in addition to direct access to
our team of expert analysts.
Our dedicated Custom Research
team undertakes specialised
and bespoke projects for clients.
For more information, please visit
www.analysysmason.com/research

© Analysys Mason Limited 2015

Our focus is exclusively on TMT.
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We support multi-billion dollar investments,
advise clients on regulatory matters,
provide spectrum valuation and auction
support, and advise on operational
performance, business planning
and strategy.

We have developed rigorous
methodologies that deliver tangible
results for clients around the world.
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Research from Analysys Mason
We provide dedicated coverage of developments in the telecoms, media and technology (TMT) sectors, through a
range of research programmes that focus on different services and regions of the world.
PROGRAMMES

PROGRAMMES

Fixed Networks
Wireless Networks
Spectrum

Research
portfolio
PROGRAMMES
Service Assurance
Customer Experience Management
Customer Care
Revenue Management
Analytics
Network Orchestration
Software-Controlled Networking
Service Delivery Platforms
Service Fulfilment
Telecoms Software Market Shares
Telecoms Software Forecasts

Network
technologies

Telecoms
software

Mobile Services
Mobile Devices
Fixed Broadband and Multi-Play
SME Strategies

Consumer
and SME
services
Digital
economy
Regional
markets

To find out more, please visit www.analysysmason.com/research
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Future Comms and Media
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Asia–Pacific
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Consulting from Analysys Mason
For 30 years, our consultants have been bringing the benefits of applied intelligence to enable clients around the
world to make the most of their opportunities.
EXPERTISE

EXPERTISE

Performance analysis

Radio spectrum
auction support

Technology optimisation
Commercial excellence

Consulting
portfolio

Transformation services

Performance
improvement

Spectrum
policy and
auction
support

EXPERTISE
Policy development and response
Margin squeeze tests
Analysing regulatory accounts
Expert legal support

Regulation

Media regulation
Postal sector costing, pricing and regulation

Transaction
support

EXPERTISE
Market research

Market analysis

Regulatory economic costing

EXPERTISE

Net cost of universal service

Commercial due diligence
Regulatory due diligence
Technical due diligence

To find out more, please visit www.analysysmason.com/consulting
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Business strategy and planning
Market sizing and forecasting
Benchmarking and best practice
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