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RECOMMENDATION  ITU-R  M.2083-0 

IMT Vision – Framework and overall objectives of the future  
development of IMT for 2020 and beyond 

(2015) 

Scope 

This Recommendation defines the framework and overall objectives of the future development of International 
Mobile Telecommunications (IMT) for 2020 and beyond in light of the roles that IMT could play to better 
serve the needs of the networked society, for both developed and developing countries, in the future. In this 
Recommendation, the framework of the future development of IMT for 2020 and beyond, including a broad 
variety of capabilities associated with envisaged usage scenarios, is described in detail. Furthermore, this 
Recommendation addresses the objectives of the future development of IMT for 2020 and beyond, which 
includes further enhancement of existing IMT and the development of IMT-2020. It should be noted that this 
Recommendation is defined considering the development of IMT to date based on Recommendation ITU-R 
M.1645.  

Keywords 
IMT, IMT-2020 

Abbreviations/Glossary 
ICT  Information and Communication Technology 
IMT  International Mobile Telecommunications 
IoT  Internet of Things 
M2M  Machine-to-Machine 
MIMO  Multiple Input Multiple Output 
QoE  Quality of Experience 
QoS  Quality of Service 
RAT  Radio access technology 
RLAN  Radio Local Area Network 

Related ITU Recommendations, Reports 
Recommendation ITU-R M.1645 – Framework and overall objectives of the future development of 

IMT-2000 and systems beyond IMT-2000 
Recommendation ITU-R M.2012 – Detailed specifications of the terrestrial radio interfaces of 

International Mobile Telecommunications Advanced (IMT-Advanced) 
Report ITU-R M.2320 – Future technology trends of terrestrial IMT systems 
Report ITU-R M.2370 – IMT Traffic estimates for the years 2020 to 2030 
Report ITU-R M.2376 – Technical feasibility of IMT in bands above 6 GHz 
Report ITU-R M.2134 – Requirements related to technical performance for IMT-Advanced radio 

interface(s) 
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The ITU Radiocommunication Assembly,  

considering 
a) that ITU has contributed to standardization and harmonized use of IMT, which has provided 
telecommunication services on a global scale; 
b) that technological advancement and the corresponding user needs will promote innovation 
and accelerate the delivery of advanced communication applications to consumers; 

c) that Question ITU-R 229/5 addresses further development of the terrestrial component of 
IMT and the relevant studies under this Question are in progress within ITU-R; 

d) that Recommendation ITU-R M.1645 defines the framework and overall objectives of the 
future development of IMT-2000 and systems beyond IMT-2000; 

e) that for global operation and economies of scale, which are key requirements for the success 
of mobile telecommunication systems, it is desirable to establish a harmonized timeframe for future 
development of IMT considering technical, operational and spectrum related aspects; 
f) that wireless communication applications are expected to expand into new market segments 
to facilitate the digital economy, e.g. smart grid, e-health, intelligent transport systems and traffic 
control, which would bring requirements beyond what can be addressed in today’s IMT application 
areas; 

g) that rapid uptake of smartphones, tablets and innovative mobile applications created by users 
has resulted in a tremendous increase in the volume of mobile data traffic; 

h) that the number of devices accessing the network are expected to increase due to the emerging 
applications of Internet of Things (IoT);  

i) that technologies such as beamforming, massive-Multiple Input Multiple Output (MIMO) 
are easier to implement in higher frequencies due to short wavelength;  

j) that wide contiguous bandwidth would enhance data delivery efficiency and ease the 
complexity of hardware implementation; 

k) that the cell size is being reduced (e.g. the order of some tens of metres) to provide larger 
area traffic capacity in dense areas; 

l) that IMT interworks with other radio systems, 

recognizing 
a) that some administrations had deployed IMT-Advanced systems before global deployment 
due to the rapid increase of data traffic; 

b) that development of new radio interfaces that support the new capabilities of IMT-2020 is 
expected along with the enhancement of IMT-2000 and IMT-Advanced systems, 

noting  
that pursuant to Article 44 of the ITU Constitution, Member States shall endeavour to apply the latest 
technical advances as soon as possible, 

recommends  
that the Annex should be used as the framework and the overall objectives for the future development 
of IMT for 2020 and beyond. 
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The ITU Radiocommunication Assembly,

considering
a) t h a t  ITU has contributed to standardization and harmonized use of IMT, which has provided
telecommunication services on a global scale;
b) t h a t  technological advancement and the corresponding user needs will promote innovation
and accelerate the delivery of advanced communication applications to consumers;
c) t h a t  Question ITU-R 229/5 addresses further development of the terrestrial component of
IMT and the relevant studies under this Question are in progress within ITU-R;
d) t h a t  Recommendation ITU-R M.1645 defines the framework and overall objectives of the
future development of IMT-2000 and systems beyond IMT-2000;
e) t h a t  for global operation and economies of scale, which are key requirements for the success
of mobile telecommunication systems, it is desirable to establish a harmonized timeframe for future
development of IMT considering technical, operational and spectrum related aspects;
f i  t h a t  wireless communication applications are expected to expand into new market segments
to facilitate the digital economy, e.g. smart grid, e-health, intelligent transport systems and traffic
control, which would bring requirements beyond what can be addressed in today's IMT application
areas;
g) t h a t  rapid uptake of smartphones, tablets and innovative mobile applications created by users
has resulted in a tremendous increase in the volume of mobile data traffic;
h) t h a t  the number of devices accessing the network are expected to increase due to the emerging
applications of Internet of Things (IoT);
i) t h a t  technologies such as beamforming, massive-Multiple Input Multiple Output (MIMO)
are easier to implement in higher frequencies due to short wavelength;
j )  t h a t  wide contiguous bandwidth would enhance data delivery efficiency and ease the
complexity of hardware implementation;
k) t h a t  the cell size is being reduced (e.g. the order of some tens of metres) to provide larger
area traffic capacity in dense areas;
1) t h a t  IMT interworks with other radio systems,

recognizing
a) t h a t  some administrations had deployed IMT-Advanced systems before global deployment
due to the rapid increase of data traffic;
b) t h a t  development of new radio interfaces that support the new capabilities of IMT-2020 is
expected along with the enhancement of IMT-2000 and IMT-Advanced systems,

noting
that pursuant to Article 44 of the ITU Constitution, Member States shall endeavour to apply the latest
technical advances as soon as possible,

recommends
that the Annex should be used as the framework and the overall objectives for the future development
of IMT for 2020 and beyond.
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1 Introduction 
The socio-technical evolution in the last few decades has been significantly driven by the evolution 
of mobile communications and has contributed to the economic and social development of both 
developed and developing countries. Mobile communications has become closely integrated in the 
daily life of the whole society. It is expected that the socio-technical trends and the evolution of 
mobile communications systems will remain tightly coupled together and will form a foundation for 
society in 2020 and beyond. 
In the future, however, it is foreseen that new demands, such as more traffic volume, many more 
devices with diverse service requirements, better quality of user experience (QoE) and better 
affordability by further reducing costs, will require an increasing number of innovative solutions. 
The objective of this Recommendation is to establish the vision for IMT for 2020 and beyond, by 
describing potential user and application trends, growth in traffic, technological trends and spectrum 
implications, and by providing guidelines on the framework and the capabilities for IMT for 2020 
and beyond. 
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1 I n t r o d u c t i o n
The socio-technical evolution in the last few decades has been significantly driven by the evolution
of mobile communications and has contributed to the economic and social development of  both
developed and developing countries. Mobile communications has become closely integrated in the
daily life of  the whole society. I t  is expected that the socio-technical trends and the evolution of
mobile communications systems will remain tightly coupled together and will form a foundation for
society in 2020 and beyond.
In the future, however, it is foreseen that new demands, such as more traffic volume, many more
devices with diverse service requirements, better quality o f  user experience (QoE) and better
affordability by further reducing costs, will require an increasing number of innovative solutions.
The objective of this Recommendation is to establish the vision for IMT for 2020 and beyond, by
describing potential user and application trends, growth in traffic, technological trends and spectrum
implications, and by providing guidelines on the framework and the capabilities for IMT for 2020
and beyond.
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2 Observation of trends 

2.1 User and application trends 
Mobile devices play various, continuously evolving roles in everyday life. Future IMT systems should 
support emerging new use cases, including applications requiring very high data rate 
communications, a large number of connected devices, and ultra-low latency and high reliability 
applications. More specific user and application trends are explained in §§ 2.1.1 to 2.1.8. 

2.1.1 Supporting very low latency and high reliability human-centric communication 
People expect the experience of instantaneous connectivity wherein applications need to exhibit 
“flash” behaviour without waiting times: a single click and the response is perceived as instantaneous. 
Flash behaviour will be a key factor for the success of cloud services and virtual reality and 
augmented reality applications. The low latency and high reliability communication that supports 
such behaviour thus becomes an enabler for the future development of new applications, e.g. in health, 
safety, office, entertainment, and other sectors. 

2.1.2 Supporting very low latency and high reliability machine-centric communication 
The reliability and latency in today’s communication systems have been designed with the human 
user in mind. For future wireless systems, the design of new applications is envisaged based on 
machine-to-machine (M2M) communication with real-time constraints. Driverless cars, enhanced 
mobile cloud services, real-time traffic control optimization, emergency and disaster response, smart 
grid, e-health or efficient industrial communications are examples of where low latency and high 
reliability can improve quality of life. 

2.1.3 Supporting high user density 
Users will expect a satisfactory end-user experience in the presence of a large number of concurrent 
users, for example in a crowd with a high traffic density per unit area and a large number of handsets 
and machines/devices per unit area. Examples are audio-visual content to be provided concurrently 
across an entire cell or infotainment applications in shopping malls, stadiums, open air festivals, or 
other public events that attract a lot of people. This includes users who use their phone while in 
unexpected traffic jams, or when travelling in public transportation systems, as well as professionals 
working in organisations such as police, fire brigades, and ambulances to exploit the public 
communication networks in crowded environments and machine-centric devices. 

2.1.4 Maintaining high quality at high mobility 
A connected society in the years beyond 2020 will need to accommodate a similar user experience 
for end-users on the move and when they are static e.g. at home or in the office. To offer the “best 
experience” to highly mobile users and communicating machine devices, robust and reliable 
connectivity solutions are needed as well as the ability to efficiently maintain service quality with 
mobility. 

Maintaining high quality at high mobility will enable successful deployment of applications on user 
equipment located within a moving platform such as cars or high-speed trains which are being 
deployed in several countries. Connectivity on mobile platforms may be provided via IMT, Radio 
Local Area Network (RLAN) or another network on that platform using suitable backhaul. 

2.1.5 Enhanced multimedia services 
It is likely that demand for mobile high-definition multimedia will increase in many areas beyond 
entertainment, such as medical treatment, safety, and security.  
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2 O b s e r v a t i o n  of trends

2.1 U s e r  and application trends
Mobile devices play various, continuously evolving roles in everyday life. Future IMT systems should
support emerging new use cases, including applications requiring very  h igh data rate
communications, a large number of connected devices, and ultra-low latency and high reliability
applications. More specific user and application trends are explained in §§ 2.1.1 to 2.1.8.

2.1.1 Supporting very low latency and high reliability human-centric communication
People expect the experience of  instantaneous connectivity wherein applications need to exhibit
"flash" behaviour without waiting times: a single click and the response is perceived as instantaneous.
Flash behaviour wil l  be a key factor for the success o f  cloud services and virtual reality and
augmented reality applications. The low latency and high reliability communication that supports
such behaviour thus becomes an enabler for the future development of new applications, e.g. in health,
safety, office, entertainment, and other sectors.

2.1.2 Supporting very low latency and high reliability machine-centric communication
The reliability and latency in today's communication systems have been designed with the human
user in mind. For future wireless systems, the design of new applications is envisaged based on
machine-to-machine (M2M) communication with real-time constraints. Driverless cars, enhanced
mobile cloud services, real-time traffic control optimization, emergency and disaster response, smart
grid, e-health or efficient industrial communications are examples of where low latency and high
reliability can improve quality of life.

2.1.3 Supporting high user density
Users will expect a satisfactory end-user experience in the presence of a large number of concurrent
users, for example in a crowd with a high traffic density per unit area and a large number of handsets
and machines/devices per unit area. Examples are audio-visual content to be provided concurrently
across an entire cell or infotainment applications in shopping malls, stadiums, open air festivals, or
other public events that attract a lot of people. This includes users who use their phone while in
unexpected traffic jams, or when travelling in public transportation systems, as well as professionals
working in  organisations such as police, fire brigades, and ambulances to exploit the public
communication networks in crowded environments and machine-centric devices.

2.1.4 Maintaining high quality at high mobility
A connected society in the years beyond 2020 will need to accommodate a similar user experience
for end-users on the move and when they are static e.g. at home or in the office. To offer the "best
experience" to highly mobile users and communicating machine devices, robust and reliable
connectivity solutions are needed as well as the ability to efficiently maintain service quality with
mobility.
Maintaining high quality at high mobility will enable successful deployment of applications on user
equipment located within a moving platform such as cars or high-speed trains which are being
deployed in several countries. Connectivity on mobile platforms may be provided via IMT, Radio
Local Area Network (RLAN) or another network on that platform using suitable backhaul.

2.1.5 Enhanced multimedia services
It is likely that demand for mobile high-definition multimedia will increase in many arcas beyond
entertainment, such as medical treatment, safety, and security.
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User devices will get enhanced media consumption capabilities, such as Ultra-High Definition 
display, multi-view High Definition display, mobile 3D projections, immersive video conferencing, 
and augmented reality and mixed reality display and interface. This will all lead to a demand for 
significantly higher data rates. Media delivery will be both to individuals and to groups of users. 

2.1.6 Internet of Things 
In the future, every object that can benefit from being connected will be connected through wired or 
wireless internet technologies. Therefore, the number of connected devices will grow rapidly and is 
expected to exceed the number of human user devices in the future.  
These connected “things” can be smart phones, sensors, actuators, cameras, vehicles, etc., ranging 
from low-complexity devices to highly complex and advanced devices. A significant number of 
connected devices are expected to use IMT systems.  
As a result, the connected entities are bound to have varying levels of energy consumption, 
transmission power, latency requirements, cost, and many other indices critical for stable connection.  
In addition, as more and more things get connected, various services that utilize the connection 
capabilities of things will appear. Smart energy distribution grid system, agriculture, healthcare, 
vehicle-to-vehicle and vehicle-to-road infrastructure communication are generally viewed as 
potential fields for further growth of the Internet of Things (IoT). 

2.1.7 Convergence of applications 
New applications are increasingly being delivered over IMT, including e-Government, public 
protection and disaster relief communication, education, linear1 and on-demand audio-visual content, 
and e-health. This convergence of applications must take account of the requirements associated with 
these applications. 

2.1.8 Ultra-accurate positioning applications 
As the accuracy of positioning gets better, location-based service applications that provide improved 
emergency rescue services, as well as precise ground based navigation service for unmanned vehicles 
or drones may expand extensively. 

2.2 Growth in IMT traffic 
There are many drivers influencing the growth of future IMT traffic demand, especially the adoption 
of devices with enhanced capabilities that require increased bit rates and bandwidth usage. Similar 
drivers increased traffic in the transition from IMT-2000 to IMT-Advanced.  
The main drivers behind the anticipated traffic growth include increased video usage, device 
proliferation and application uptake. These are expected to evolve over time, and this evolution will 
differ between countries due to social and economic differences. These drivers and other trends which 
impact traffic growth are detailed in Report ITU-R M.2370. The Report contains global IMT traffic 
estimates beyond 2020 from several sources. These estimates anticipate that global IMT traffic will 
grow in the range of 10-100 times from 2020 to 2030. 

                                                 
1  A linear audio-visual service refers to the “traditional” way of offering radio or TV services. Listeners and 

viewers “tune in” to the content organised as a scheduled sequence that may consist of e.g. news, shows, 
drama or movies on TV or various types of audio content on radio. These sequences of programmes are set 
up by content providers and cannot be changed by a listener or a viewer. Linear services are not confined 
to a particular distribution technology. For example, a live stream on the Internet is to be considered as a 
linear service as well. 
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Traffic asymmetry aspects for this period are also presented in Report ITU-R M.2370. It is observed 
that the current average traffic asymmetry ratio of mobile broadband is in favour of the downlink, 
and this is expected to increase due to growing demand for audio-visual content.  

2.3 Technology trends 
Report ITU-R M.2320 provides a broad view of future technical aspects of terrestrial IMT systems 
considering the timeframe 2015-2020 and beyond. It includes information on technical and 
operational characteristics of IMT systems, including the evolution of IMT through advances in 
technology and spectrally-efficient techniques, and their deployment. Report ITU-R M.2320 provides 
more detailed information on the following technical aspects presented in §§ 2.3.1 to 2.3.8. In 
addition, technologies required to enable higher data rates are explained in § 2.3.9. 

2.3.1 Technologies to enhance the radio interface 
Advanced waveforms, modulation and coding, and multiple access schemes, e.g. filtered OFDM 
(FOFDM), filter bank multi-carrier modulation (FBMC), pattern division multiple access (PDMA), 
sparse code multiple access (SCMA), interleave division multiple access (IDMA) and low density 
spreading (LDS) may improve the spectral efficiency of the future IMT systems. 

Advanced antenna technologies such as 3D-beamforming (3D-BF), active antenna system (AAS), 
massive MIMO and network MIMO will achieve better spectrum efficiency. 

In addition, TDD-FDD joint operation, dual connectivity and dynamic TDD can enhance the 
spectrum flexibility. 

Simultaneous transmission and reception on the same frequency with self-interference cancellation 
could increase spectrum efficiency. 

Other techniques such as flexible backhaul and dynamic radio access configurations can also enable 
enhancements to the radio interface. 

In small cells, higher-order modulation and modifications to the reference-signal structure with 
reduced overhead may provide performance enhancements due to lower mobility in small cell 
deployments and potentially higher signal-to interference ratios compared to the wide-area case. 
Flexible spectrum usage, joint management of multiple radio access technologies (RATs) and flexible 
uplink/downlink resource allocation, can provide technical solutions to address the growing traffic 
demand in the future and may allow more efficient use of radio resources. 

2.3.2 Network technologies 
Future IMT will require more flexible network nodes which are configurable based on the Software-
Defined Networking (SDN) architecture and network function virtualization (NFV) for optimal 
processing the node functions and improving the operational efficiency of network. 

Featuring centralized and collaborative system operation, the cloud RAN (C-RAN) encompasses the 
baseband and higher layer processing resources to form a pool so that these resources can be managed 
and allocated dynamically on demand, while the radio units and antenna are deployed in a distributed 
manner. 

The radio access network (RAN) architecture should support a wide range of options for inter-cell 
coordination schemes. The advanced self-organizing network (SON) technology is one example 
solution to enable operators to improve the OPEX efficiency of the multi-RAT and multi-layer 
network, while satisfying the increasing throughput requirement of subscriber. 
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2.3.3 Technologies to enhance mobile broadband scenarios 
A relay based multi-hop network can greatly enhance the Quality of Service (QoS) of cell edge users. 
Small-cell deployment can improve the QoS of users by decreasing the number of users in a cell and 
user quality of experience can be enhanced. 
Dynamic adaptive streaming over HTTP (DASH) enhancement is expected to improve user 
experience and accommodate more video streaming content in existing infrastructure. 
Bandwidth saving and transmission efficiency improvement is an evolving trend for Evolved 
Multimedia Broadcast and Multicast Service (eMBMS). Dynamic switching between unicast and 
multicast transmission can be beneficial. 
IMT systems currently provide support for RLAN interworking, at the core network level, including 
seamless as well as non-seamless mobility, and can offload traffic from cellular networks into license-
exempt spectrum bands. 
Context aware applications may provide more personalized services that ensure high QoE for the end 
user and proactive adaptation to the changing context. 
Proximity-based techniques can provide applications with information whether two devices are in 
close proximity of each other, as well as enable direct device-to-device (D2D) communication. Group 
communication, including push-to-talk type of communication, is highly desirable for public safety.  

2.3.4 Technologies to enhance massive machine type communications 
Future IMT systems are expected to connect a large number of M2M devices with a range of 
performance and operational requirements, with further improvement of low-cost and 
low-complexity device types as well as extension of coverage. 

2.3.5 Technologies to enhance ultra-reliable and low latency communications 
To achieve ultra-low latency, the data and control planes may both require significant enhancements 
and new technical solutions addressing both the radio interface and network architecture aspects. 
It is envisioned that future wireless systems will, to a larger extent, also be used in the context of 
machine-to-machine communications, for instance in the field of traffic safety, traffic efficiency, 
smart grid, e-health, wireless industry automation, augmented reality, remote tactile control and tele-
protection, requiring high reliability techniques. 

2.3.6 Technologies to improve network energy efficiency 
In order to enhance energy efficiency, energy consumption should be considered in the protocol 
design. 

The energy efficiency of a network can be improved by both reducing RF transmit power and saving 
circuit power. To enhance energy efficiency, the traffic variation characteristic of different users 
should be well exploited for adaptive resource management. Examples include discontinuous 
transmission (DTX), base station and antenna muting, and traffic balancing among multiple RATs. 

2.3.7 Terminal technologies 
The mobile terminal will become a more human friendly companion as a multi-purpose Information 
and Communication Technology (ICT) device for personal office and entertainment, and will also 
evolve from being predominantly a hand-held smart phone to also include wearable smart devices. 
Technologies for chip, battery, and display should therefore be further improved.  
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2.3.8 Technologies to enhance privacy and security 
Future IMT systems need to provide robust and secure solutions to counter the threats to security and 
privacy brought by new radio technologies, new services and new deployment cases. 

2.3.9 Technologies enabling higher data rates 
In order to achieve higher data rates and improvements in capacity, the following key techniques are 
needed: 

Spectrum: 
• Utilization of large blocks of spectrum in higher frequency bands 
• Carrier aggregation 

Physical Layer: 
• Enhanced spectral efficiency by means of e.g. advanced physical layer techniques 

(modulation, coding) and advances in spatial processing (network MIMO and Massive 
MIMO), plus exploitation of other novel/alternative ideas. 

Network:  
• Network densification 

2.4 Studies on technical feasibility of IMT between 6 and 100 GHz  
The development of IMT for 2020 and beyond is expected to enable new use cases and applications, 
and addresses rapid traffic growth, for which contiguous and broader channel bandwidths than 
currently available for IMT systems would be desirable. This suggests the need to consider spectrum 
resources in higher frequency ranges.  

Report ITU-R M.2376 provides information on the technical feasibility of IMT in the frequencies 
between 6 and 100 GHz. It includes information on potential new IMT radio technologies and system 
approaches, which could be appropriate for operation in this frequency range. 

The Report presents measurement data on propagation in this frequency range in several different 
environments. Both line-of-sight and non-line-of-sight measurement results for stationary and mobile 
cases as well as outdoor-to-indoor results have been presented in the report. It also includes 
performance simulations results for several different deployment scenarios.  

The Report describes solutions based on MIMO and beamforming with a large number of antenna 
elements, which compensate for the increasing propagation loss with frequency; these have become 
increasingly feasible due to the ability to exploit chip-scale antenna solutions and modular adaptive 
antenna arrays that do not require an ADC/DAC for each antenna element. The practicality of 
manufacturing commercial transmitters and receivers at these frequencies is investigated, as 
evidenced by availability of commercial 60 GHz multi-gigabit wireless systems (MGWS) products 
and prototyping activities that are already underway at frequencies such as 11, 15, 28, 44, 70 and 
80 GHz.  
The potential advantages of using the same spectrum for both access and fronthaul/backhaul, as 
compared with using two different frequencies for access and fronthaul/backhaul, are described in 
the Report. 

The theoretical assessment, simulations, measurements, technology development and prototyping 
described in the Report indicate that utilizing the bands between 6 and 100 GHz is feasible for studied 
IMT deployment scenarios, and could be considered for the development of IMT for 2020 and 
beyond.  
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2.5 Spectrum implications 
Report ITU-R M.2290 provides the results of studies on estimated global spectrum requirements for 
terrestrial IMT in the year 2020. The estimated total requirements include spectrum already identified 
for IMT plus additional spectrum requirements.  
It is noted that no single frequency range satisfies all the criteria required to deploy IMT systems, 
particularly in countries with diverse geographic and population density; therefore, to meet the 
capacity and coverage requirements of IMT systems multiple frequency ranges would be needed. 
It should be noted that there are differences in the markets and deployments and timings of the mobile 
data growth in different countries.  
For future IMT systems in the year 2020 and beyond, contiguous and broader channel bandwidths 
than available to current IMT systems would be desirable to support continued growth. Therefore, 
availability of spectrum resources that could support broader, contiguous channel bandwidths in this 
time frame should be explored. Research efforts must be continued to increase spectrum efficiency 
and to explore the availability of contiguous broad channels.  
Furthermore, if additional spectrum is made available for IMT, the potential implications to the 
existing uses and users of that spectrum need to be addressed. 

2.5.1 Spectrum harmonization 
As the amount of spectrum required for mobile services increases, it becomes increasingly desirable 
for existing and newly allocated and identified spectrum to be harmonized. The benefits of spectrum 
harmonization include: facilitating economies of scale, enabling global roaming, reducing equipment 
design complexity, preserving battery life, improving spectrum efficiency and potentially reducing 
cross border interference. Typically, a mobile device contains multiple antennas and associated radio 
frequency front-ends to enable operation in multiple bands to facilitate roaming. While mobile 
devices can benefit from common chipsets, variances in frequency arrangements necessitate different 
components to accommodate these differences, which leads to higher equipment design complexity. 
Therefore, harmonization of spectrum for IMT will lead to commonality of equipment and is desirable 
for achieving economies of scale and affordability of equipment. 

2.5.2 Importance of contiguous and wider spectrum bandwidth 
The proliferation of smart devices (e.g. smartphones, tablets, televisions, etc.) and a wide range of 
applications requiring a large amount of data traffic have accelerated demand for wireless data traffic. 
Future IMT systems are expected to provide significant improvement to accommodate this rapidly 
increasing traffic demand. In addition, future IMT systems are expected to provide gigabit-per-second 
user data rate services. The currently available frequency bands and their bandwidth differ across 
countries and regions and this leads to many problems associated with device complexity and possible 
interference issues. Contiguous, broader and harmonized frequency bands, aligned with future 
technology development, would address these problems and would facilitate achievement of the 
objectives of future IMT systems. 
In particular, bandwidths to support the different usage scenarios in § 4 (e.g. enhanced mobile 
broadband, ultra-reliable and low-latency communications, and massive machine type 
communications) would vary. For those scenarios requiring several hundred MHz up to at least 
1 GHz, there would be a need to consider wideband contiguous spectrum above 6 GHz.  
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3 Evolution of IMT  

3.1 How IMT has developed 
Following the adoption by International Radio Consultative Committee (CCIR) of the Study Question 
on the Future Public Land Mobile Telecommunication Systems (FPLMTS) in 1985, it took a total of 
15 years for the identification of the radio spectrum in 1992 and development of IMT-2000 
specifications (Recommendation ITU-R M.1457). After this development, deployment of IMT-2000 
systems started.  

The ITU then immediately started to develop the vision Recommendation (Recommendation 
ITU-R M.1645, June 2003) on Framework and overall objectives of the future development of 
IMT-2000 and systems beyond IMT-2000. Based on this Recommendation, the ITU has released the 
Recommendation ITU-R M.2012 in the terrestrial radio interface of IMT-Advanced in 2012. 
It took nine years for the ITU to develop the second phase of IMT after the completion of the vision 
recommendation. After this development, deployment of the IMT-Advanced systems started.  

FIGURE 1 
Overview of timeline for IMT development and deployment 
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3.2 Role of IMT for 2020 and beyond 
IMT systems serve as a communication tool for people and a facilitator which assists the development 
of other industry sectors, such as medical science, transportation, and education. Considering the key 
trends described in § 2, IMT should continue to contribute to the following: 
– Wireless infrastructure to connect the world: Broadband connectivity will acquire the 

same level of importance as access to electricity. IMT will continue to play an important role 
in this context as it will act as one of the key pillars to enable mobile service delivery and 
information exchanges. In the future, private and professional users will be provided with a 
wide variety of applications and services, ranging from infotainment services to new 
industrial and professional applications. 

– New ICT market: The development of future IMT systems is expected to promote the 
emergence of an integrated ICT industry which will constitute a driver for economies around 
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3 E v o l u t i o n  of IMT

3.1 H o w  IMT has developed
Following the adoption by International Radio Consultative Committee (CCIR) of the Study Question
on the Future Public Land Mobile Telecommunication Systems (FPLMTS) in 1985, it took a total of
15 years for  the identification o f  the radio spectrum in  1992 and development o f  IMT-2000
specifications (Recommendation ITU-R M.1457). After this development, deployment of IMT-2000
systems started.
The ITU then immediately started to develop the vision Recommendation (Recommendation
ITU-R M.1645, June 2003) on Framework and overall objectives of  the future development of
IMT-2000 and systems beyond IMT-2000. Based on this Recommendation, the ITU has released the
Recommendation ITU-R M.2012 in  the terrestrial radio interface o f  IMT-Advanced in 2012.
It took vine years for the ITU to develop the second phase of IMT after the completion of the vision
recommendation. After this development, deployment of the IMT-Advanced systems started.
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3.2 R o l e  of IMT for 2020 and beyond
IMT systems serve as a communication tool for people and a facilitator which assists the development
of other industry sectors, such as medical science, transportation, and education. Considering the key
trends described in § 2, IMT should continue to contribute to the following:

Wireless infrastructure to connect the world: Broadband connectivity will acquire the
same level of importance as access to electricity. IMT will continue to play an important role
in this context as it will act as one of the key pillars to enable mobile service delivery and
information exchanges. In the future, private and professional users will be provided with a
wide variety o f  applications and services, ranging from infotainment services to new
industrial and professional applications.
New ICT market: The development of future IMT systems is expected to promote the
emergence of an integrated ICT industry which will constitute a driver for economies around
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the globe. Some possible areas include: the accumulation, aggregation and analysis of big 
data; delivering customized networking services for enterprise and social network groups on 
wireless networks 

– Bridging the Digital Divide: IMT will continue to help closing the gaps caused by an 
increasing Digital Divide. Affordable, sustainable and easy-to-deploy mobile and wireless 
communication systems can support this objective while effectively saving energy and 
maximizing efficiency.  

– New ways of communication: IMT will enable sharing of any type of contents anytime, 
anywhere through any device. Users will generate more content and share this content 
without being limited by time and location.  

– New forms of education: IMT can change the method of education by providing easy access 
to digital textbooks or cloud-based storage of knowledge on the internet, boosting 
applications such as e-learning, e-health, and e-commerce. 

– Promote Energy Efficiency: IMT enables energy efficiency across a range of sectors of the 
economy by supporting machine to machine communication and solutions such as smart grid, 
teleconferencing, smart logistics and transportation.  

– Social changes: Broadband networks make it easier to quickly form and share public 
opinions for a political or social issue through social network service. Opinion formation of 
a huge number of connected people due to their ability to exchange information anytime 
anywhere will become a key driver of social changes.  

– New art and culture: IMT will support people to create works of art or participate in group 
performances or activities, such as a virtual chorus, flash mob, co-authoring or song writing. 
Also, people connected to a virtual world are able to form new types of communities and 
establish their own cultures. 

4 Usage scenarios for IMT for 2020 and beyond  
IMT for 2020 and beyond is envisaged to expand and support diverse usage scenarios and applications 
that will continue beyond the current IMT. Furthermore, a broad variety of capabilities would be 
tightly coupled with these intended different usage scenarios and applications for IMT for 2020 and 
beyond. The usage scenarios for IMT for 2020 and beyond include: 
– Enhanced Mobile Broadband: Mobile Broadband addresses the human-centric use cases 

for access to multi-media content, services and data. The demand for mobile broadband will 
continue to increase, leading to enhanced Mobile Broadband. The enhanced Mobile 
Broadband usage scenario will come with new application areas and requirements in addition 
to existing Mobile Broadband applications for improved performance and an increasingly 
seamless user experience. This usage scenario covers a range of cases, including wide-area 
coverage and hotspot, which have different requirements. For the hotspot case, i.e. for an area 
with high user density, very high traffic capacity is needed, while the requirement for 
mobility is low and user data rate is higher than that of wide area coverage. For the wide area 
coverage case, seamless coverage and medium to high mobility are desired, with much 
improved user data rate compared to existing data rates. However the data rate requirement 
may be relaxed compared to hotspot.  

– Ultra-reliable and low latency communications: This use case has stringent requirements 
for capabilities such as throughput, latency and availability. Some examples include wireless 
control of industrial manufacturing or production processes, remote medical surgery, 
distribution automation in a smart grid, transportation safety, etc. 
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– Massive machine type communications: This use case is characterized by a very large 
number of connected devices typically transmitting a relatively low volume of non-delay-
sensitive data. Devices are required to be low cost, and have a very long battery life. 

Additional use cases are expected to emerge, which are currently not foreseen. For future IMT, 
flexibility will be necessary to adapt to new use cases that come with a wide range of requirements.  

Future IMT systems will encompass a large number of different features. Depending on the 
circumstances and the different needs in different countries, future IMT systems should be designed 
in a highly modular manner so that not all features have to be implemented in all networks.  

Figure 2 illustrates some examples of envisioned usage scenarios for IMT for 2020 and beyond. 

FIGURE 2 
Usage scenarios of IMT for 2020 and beyond 
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5 Capabilities of IMT-2020 
IMT for 2020 and beyond is expected to provide far more enhanced capabilities than those described 
in Recommendation ITU-R M.1645, and these enhanced capabilities could be regarded as new 
capabilities of future IMT. As ITU-R will give a new term IMT-2020 to those systems, system 
components, and related aspects that support these new capabilities, the term IMT-2020 is used in the 
following sections.  

A broad variety of capabilities, tightly coupled with intended usage scenarios and applications for 
IMT-2020 is envisioned. Different usage scenarios along with the current and future trends will result 
in a great diversity/variety of requirements. The key design principles are flexibility and diversity to 
serve many different use cases and scenarios, for which the capabilities of IMT-2020, described in 
the following paragraphs, will have different relevance and applicability. In addition, the constraints 
on network energy consumption and the spectrum resource will need to be considered. 

The following eight parameters are considered to be key capabilities of IMT-2020: 

Peak data rate 
Maximum achievable data rate under ideal conditions per user/device (in Gbit/s). 
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IMT for 2020 and beyond is expected to provide far more enhanced capabilities than those described
in Recommendation ITU-R M.1645, and these enhanced capabilities could be regarded as new
capabilities of  future IMT. As ITU-R will give a new term IMT-2020 to those systems, system
components, and related aspects that support these new capabilities, the term IMT-2020 is used in the
following sections.
A broad variety of capabilities, tightly coupled with intended usage scenarios and applications for
IMT-2020 is envisioned. Different usage scenarios along with the current and future trends will result
in a great diversity/variety of requirements. The key design principles are flexibility and diversity to
serve many different use cases and scenarios, for which the capabilities of IMT-2020, described in
the following paragraphs, will have different relevance and applicability. In addition, the constraints
on network energy consumption and the spectrum resource will need to be considered.
The following eight parameters are considered to be key capabilities of IMT-2020:
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User experienced data rate 
Achievable data rate that is available ubiquitously2 across the coverage area to a mobile user/device 
(in Mbit/s or Gbit/s).  

Latency 
The contribution by the radio network to the time from when the source sends a packet to when the 
destination receives it (in ms). 

Mobility 
Maximum speed at which a defined QoS and seamless transfer between radio nodes which may 
belong to different layers and/or radio access technologies (multi-layer/-RAT) can be achieved 
(in km/h). 

Connection density 
Total number of connected and/or accessible devices per unit area (per km2).  

Energy efficiency 
Energy efficiency has two aspects: 
– on the network side, energy efficiency refers to the quantity of information bits transmitted 

to/ received from users, per unit of energy consumption of the radio access network (RAN) 
(in bit/Joule); 

– on the device side, energy efficiency refers to quantity of information bits per unit of energy 
consumption of the communication module (in bit/Joule).  

Spectrum efficiency 
Average data throughput per unit of spectrum resource and per cell3 (bit/s/Hz).  

Area traffic capacity 
Total traffic throughput served per geographic area (in Mbit/s/m2). 

IMT-2020 is expected to provide a user experience matching, as far as possible, fixed networks. The 
enhancement will be realized by increased peak and user experienced data rate, enhanced spectrum 
efficiency, reduced latency and enhanced mobility support. 

In addition to the conventional human-to-human or human-to-machine communication, IMT-2020 
will realize the Internet of Things by connecting a vast range of smart appliances, machines and other 
objects without human intervention.  

IMT-2020 should be able to provide these capabilities without undue burden on energy consumption, 
network equipment cost and deployment cost to make future IMT sustainable and affordable. 

The key capabilities of IMT-2020 are shown in Fig. 3, compared with those of IMT-Advanced. 

                                                 
2 The term “ubiquitous” is related to the considered target coverage area and is not intended to relate to an 

entire region or country. 
3  The radio coverage area over which a mobile terminal can maintain a connection with one or more units of 

radio equipment located within that area. For an individual base station, this is the radio coverage area of 
the base station or of a subsystem (e.g. sector antenna). 
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FIGURE 3 
Enhancement of key capabilities from IMT-Advanced to IMT-2020 
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The values in the Figure above are targets for research and investigation for IMT-2020 and may be 
further developed in other ITU-R Recommendations, and may be revised in the light of future studies. 
The targets are further described below.  

The peak data rate of IMT-2020 for enhanced Mobile Broadband is expected to reach 10 Gbit/s. 
However under certain conditions and scenarios IMT-2020 would support up to 20 Gbit/s peak data 
rate, as shown in Fig. 3. IMT-2020 would support different user experienced data rates covering a 
variety of environments for enhanced Mobile Broadband. For wide area coverage cases, e.g. in urban 
and sub-urban areas, a user experienced data rate of 100 Mbit/s is expected to be enabled. In hotspot 
cases, the user experienced data rate is expected to reach higher values (e.g. 1 Gbit/s indoor).  

The spectrum efficiency is expected to be three times higher compared to IMT-Advanced for 
enhanced Mobile Broadband. The achievable increase in efficiency from IMT-Advanced will vary 
between scenarios and could be higher in some scenarios (for example five times subject to further 
research). IMT-2020 is expected to support 10 Mbit/s/m2 area traffic capacity, for example in hot 
spots. 

The energy consumption for the radio access network of IMT-2020 should not be greater than IMT 
networks deployed today, while delivering the enhanced capabilities. The network energy efficiency 
should therefore be improved by a factor at least as great as the envisaged traffic capacity increase of 
IMT-2020 relative to IMT-Advanced for enhanced Mobile Broadband.  

IMT-2020 would be able to provide 1 ms over-the-air latency, capable of supporting services with 
very low latency requirements. IMT-2020 is also expected to enable high mobility up to 500 km/h 
with acceptable QoS. This is envisioned in particular for high speed trains.  

Finally, IMT-2020 is expected to support a connection density of up to 106/km2, for example in 
massive machine type communication scenarios.  
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The values in the Figure aboye are targets for research and investigation for IMT-2020 and may be
further developed in other ITU-R Recommendations, and may be revised in the light of future studies.
The targets are further described below.
The peak data rate of  IMT-2020 for enhanced Mobile Broadband is expected to reach 10 Gbit/s.
However under certain conditions and scenarios IMT-2020 would support up to 20 Gbit/s peak data
rate, as shown in Fig. 3. IMT-2020 would support different user experienced data rates covering a
variety of environments for enhanced Mobile Broadband. For wide area coverage cases, e.g. in urban
and sub-urban areas, a user experienced data rate of 100 Mbit/s is expected to be enabled. In hotspot
cases, the user experienced data rate is expected to reach higher values (e.g. 1 Gbit/s indoor).
The spectrum efficiency is expected to be three times higher compared to IMT-Advanced for
enhanced Mobile Broadband. The achievable increase in efficiency from IMT-Advanced will vary
between scenarios and could be higher in some scenarios (for example five times subject to further
research). IMT-2020 is expected to support 10 Mbit/s/m2 area traffic capacity, for example in hot
spots.
The energy consumption for the radio access network of IMT-2020 should not be greater than IMT
networks deployed today, while delivering the enhanced capabilities. The network energy efficiency
should therefore be improved by a factor at least as great as the envisaged traffic capacity increase of
IMT-2020 relative to IMT-Advanced for enhanced Mobile Broadband.
IMT-2020 would be able to provide 1 ms over-the-air latency, capable of supporting services with
very low latency requirements. IMT-2020 is also expected to enable high mobility up to 500 km/h
with acceptable QoS. This is envisioned in particular for high speed trains.
Finally, IMT-2020 is expected to support a connection density of up to 106/km2, for example in
massive machine type communication scenarios.
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The reference values for IMT-Advanced shown in Fig. 3 for the peak data rate, mobility, spectrum 
efficiency and latency are extracted from Report ITU-R M.2134. The Report this was published in 
2008 and was used for the evaluation of IMT-Advanced candidate radio interfaces described in 
Recommendation ITU-R M.2012. 

As anticipated above, whilst all key capabilities may to some extent be important for most use cases, 
the relevance of certain key capabilities may be significantly different, depending on the use 
cases/scenario. The importance of each key capability for the usage scenarios enhanced Mobile 
Broadband, ultra-reliable and low latency communication and massive machine-type communication 
is illustrated in Fig. 4. This is done using an indicative scaling in three steps as “high”, “medium” and 
“low”.  

In the enhanced Mobile Broadband scenario, user experienced data rate, area traffic capacity, 
peak data rate, mobility, energy efficiency and spectrum efficiency all have high importance, but 
mobility and the user experienced data rate would not have equal importance simultaneously in all 
use cases. For example, in hotspots, a higher user experienced data rate, but a lower mobility, would 
be required than in wide area coverage case.  

In some ultra-reliable and low latency communications scenarios, low latency is of highest 
importance, e.g. in order to enable the safety critical applications. Such capability would be required 
in some high mobility cases as well, e.g. in transportation safety, while, e.g. high data rates could be 
less important.  

In the massive machine type communication scenario, high connection density is needed to support 
tremendous number of devices in the network that e.g. may transmit only occasionally, at low bit rate 
and with zero/very low mobility. A low cost device with long operational lifetime is vital for this 
usage scenario.  

FIGURE 4 
The importance of key capabilities in different usage scenarios 

M.2083-04

User experienced
data rate

Spectrum
efficiency

Mobility

LatencyConnection density

Network
energy efficiency

Area traffic
capacity

Enhanced mobile
broadband

Peak
data rate

Massive machine
type communications

Ultra-reliable
and low latency
communications

Low

Medium

High importance

 

Other capabilities may be also required for IMT-2020, which would make future IMT more flexible, 
reliable, and secure when providing diverse services in the intended usage scenarios:  
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Other capabilities may be also required for IMT-2020, which would make future IMT more flexible,
reliable, and secure when providing diverse services in the intended usage scenarios:
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Spectrum and bandwidth flexibility 
Spectrum and bandwidth flexibility refers to the flexibility of the system design to handle different 
scenarios, and in particular to the capability to operate at different frequency ranges, including higher 
frequencies and wider channel bandwidths than today.  

Reliability 
Reliability relates to the capability to provide a given service with a very high level of availability. 

Resilience 
Resilience is the ability of the network to continue operating correctly during and after a natural or 
man-made disturbance, such as the loss of mains power. 

Security and privacy 
Security and privacy refers to several areas such as encryption and integrity protection of user data 
and signalling, as well as end user privacy preventing unauthorized user tracking, and protection of 
network against hacking, fraud, denial of service, man in the middle attacks, etc. 

Operational lifetime 
Operational life time refers to operation time per stored energy capacity. This is particularly important 
for machine-type devices requiring a very long battery life (e.g. more than 10 years) whose regular 
maintenance is difficult due to physical or economic reasons. 
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6 Framework and objectives 
The objective of the development of IMT-2020 is to address the anticipated needs of users of mobile 
services in the years 2020 and beyond. The goals for the capabilities of IMT-2020 system described 
in § 5 are only targets for research and investigation and may be further developed in other ITU 
Recommendations, and may be revised in the light of future studies. This section provides 
relationships between IMT-2020 and existing IMT/other access systems, timelines and focus areas 
for further study as framework and objectives for the development of IMT-2020. 

6.1 Relationships 

6.1.1 Relationship between existing IMT and IMT-2020  
In order to support emerging new scenarios and applications for 2020 and beyond, it is foreseen that 
development of IMT-2020 will be required to offer enhanced capabilities as those described in § 5. 
The values of these capabilities go beyond those described in Recommendation ITU-R M.1645. 
The minimum technical requirements (and corresponding evaluation criteria) to be defined by ITU-R 
based on these capabilities for IMT-2020 could potentially be met by adding enhancements to existing 
IMT, incorporating new technology components and functionalities, and/or the development of new 
radio interface technologies. 

Furthermore, IMT-2020 will interwork with and complement existing IMT and its enhancements. 

6.1.2 Relationship between IMT-2020 and other access systems 
Users should be able to access services anywhere, anytime. To achieve this goal, interworking will 
be necessary among various access technologies, which might include a combination of different 
fixed, terrestrial and satellite networks. Each component should fulfil its own role, but also should be 
integrated or interoperable with other components to provide ubiquitous seamless coverage. 

IMT-2020 will interwork with other radio systems, such as RLANs, broadband wireless access, 
broadcast networks, and their possible future enhancements. IMT systems will also closely interwork 
with other radio systems for users to be optimally and cost-effectively connected. 

6.2 Timelines 
In planning for the development of IMT-2020 as well as future enhancement of the existing IMT, it is 
important to consider the timelines associated with their realization, which depend on a number of 
factors: 
– user trends, requirements and user demand; 
– technical capabilities and technology development; 
– standards development and their enhancement; 
– spectrum matters; 
– regulatory considerations; 
– system deployment. 
All of these factors are interrelated. The first five have been and will continue to be addressed within 
ITU. System development and deployment relates to the practical aspects of deploying new networks, 
taking into account the need to minimize additional infrastructure investment and to allow time for 
customer adoption of the services of a new system. ITU will complete its work for standardization of 
IMT-2020 no later than the year 2020 to support IMT-2020 deployment by ITU members expected 
from the year 2020 onwards. 
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6 F r a m e w o r k  and objectives
The objective of the development of IMT-2020 is to address the anticipated needs of users of mobile
services in the years 2020 and beyond. The goals for the capabilities of IMT-2020 system described
in § 5 are only targets for research and investigation and may be further developed in other ITU
Recommendations, and may be revised in  the light o f  future studies. This section provides
relationships between IMT-2020 and existing IMT/other access systems, timelines and focus areas
for further study as framework and objectives for the development of IMT-2020.

6.1 Relationships

6.1.1 Relationship between existing IMT and IMT-2020
In order to support emerging new scenarios and applications for 2020 and beyond, it is foreseen that
development of IMT-2020 will be required to offer enhanced capabilities as those described in § 5.
The values of  these capabilities go beyond those described in Recommendation ITU-R M.1645.
The minimum technical requirements (and corresponding evaluation criteria) to be defined by ITU-R
based on these capabilities for IMT-2020 could potentially be met by adding enhancements to existing
IMT, incorporating new technology components and functionalities, and/or the development of new
radio interface technologies.
Furthermore, IMT-2020 will interwork with and complement existing IMT and its enhancements.

6.1.2 Relationship between IMT-2020 and other access systems
Users should be able to access services anywhere, anytime. To achieve this goal, interworking will
be necessary among various access technologies, which might include a combination of different
fixed, terrestrial and satellite networks. Each component should fulfil its own role, but also should be
integrated or interoperable with other components to provide ubiquitous seamless coverage.
IMT-2020 wil l  interwork with other radio systems, such as RLANs, broadband wireless access,
broadcast networks, and their possible future enhancements. IMT systems will also closely interwork
with other radio systems for users to be optimally and cost-effectively connected.

6.2 T i m e l i n e s
In planning for the development of IMT-2020 as well as future enhancement of the existing IMT, it is
important to consider the timelines associated with their realization, which depend on a number of
factors:

user trends, requirements and user demand;
technical capabilities and technology development;
standards development and their enhancement;
spectrum matters;
regulatory considerations;
system deployment.

All of these factors are interrelated. The first five have been and will continue to be addressed within
ITU. System development and deployment relates to the practical aspects of deploying new networks,
taking into account the need to minimize additional infrastructure investment and to allow time for
customer adoption of the services of a new system. ITU will complete its work for standardization of
IMT-2020 no later than the year 2020 to support IMT-2020 deployment by ITU members expected
from the year 2020 onwards.
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The timelines associated with these different factors are depicted in Fig. 5. When discussing the 
phases and timelines for IMT-2020, it is important to specify the time at which the standards are 
completed, when spectrum would be available, and when deployment may start. 

FIGURE 5 
Phase and expected timelines for IMT-2020 
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The sloped dotted lines in systems deployment indicate that the exact starting point cannot yet be fixed.

: Possible spectrum identification at WRC-15 and WRC-19

  * : Systems to satisfy the technical performance requirements of IMT-2020 could be developed before year 2020 in some countries.
: Possible deployment around the year 2020 in some countries (including trial systems)

 

6.2.1 Medium term 
In the medium-term (up to about the year 2020) it is envisaged that the future development of 
IMT-2000 and IMT-Advanced will progress with the ongoing enhancement of the capabilities of the 
initial deployments, as demanded by the marketplace in addressing user needs and allowed by the 
status of technical developments. This phase will be dominated by the growth in traffic within the 
existing IMT spectrum, and the development of IMT-2000 and IMT-Advanced during this time will 
be distinguished by incremental or evolutionary changes to the existing IMT-2000 and 
IMT-Advanced radio interface specifications (i.e. Recommendations ITU-R M.1457 for IMT-2000 
and ITU-R M.2012 for IMT-Advanced, respectively).  

It is envisaged that the bands identified by WRCs will be made available for IMT within this 
timeframe subject to user demand and other consideration. 

6.2.2 Long term 
The long term (beginning around the year 2020) is associated with the potential introduction of 
IMT-2020 which could be deployed around the year 2020 in some countries. It is envisaged that 
IMT-2020 will add enhanced capabilities described in § 5, and they may need additional frequency 
bands in which to operate. 
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bands in which to operate.



 Rec.  ITU-R  M.2083-0 19 

6.3 Focus areas for further study 
The research forums and other external organizations wishing to contribute to the future development 
of IMT-2020 are encouraged to focus especially in the following key areas: 
a) radio interface(s) and their interoperability; 
b) access network related issues; 
c) spectrum related issues; 
d) traffic characteristics. 
 

 

______________ 
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6.3 F o c u s  areas for further study
The research forums and other external organizations wishing to contribute to the future development
of IMT-2020 are encouraged to focus especially in the following key areas:
a) r a d i o  interface(s) and their interoperability;
b) a c c e s s  network related issues;
e) s p e c t r u m  related issues;
d) t r a f f i c  characteristics.
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MANAGEMENT DISCUSSION SECTION

Operator: Good morning, and thank you for standing by. Welcome to the Sprint Fiscal Third Quarter 2017
Conference Call. During today's conference call, all participants will be in a listen-only mode. Following the
opening remarks, the conference will be opened for questions. I would now like to turn the call over to Mr. Jud
Henry, Vice-President of Investor Relations. Please go ahead, sir.

Jud Henry
Vice President & Head of Investor Relations, Sprint Corp.

Thank you, Cindy. Good morning, and welcome to Sprint's quarterly results conference call. Joining me on the
call today are Sprint's CEO, Marcelo Claure; our new President and CFO, Michel Combes, and our CTO, Dr. John
Saw. Before we get underway, let me remind you that our release, quarterly investor update, and presentation
slides that accompany this call are all available on the Sprint Investor Relations website at
www.Sprint.com/investors.

Slide 2 is our cautionary statement. I want to point out that in our remarks this morning we will be discussing
forward-looking information which involves a number of risks and uncertainties that may cause actual results to
differ materially from our forward-looking statements. We provide a comprehensive list of risk factors in our SEC
filings which I encourage you to review. Throughout our call, we will refer to several non-GAAP metrics as shown
on slide 3. Reconciliations of our non-GAAP measures to the appropriate GAAP measures for the quarter can be
found on our Investor Relations website. I will now turn the call over to Marcelo to provide you an update on our
transformation.
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DOORZ�XV�WR�EXLOG�ZKHUH�ZH�FDQ�KDYH�WKH�JUHDWHVW�LPSDFW�RQ�WKH�FXVWRPHU�H[SHULHQFH��
�
7KLV�DOVR�JLYHV�XV�WKH�FRQILGHQFH�WKDW�ZH�FDQ�GHOLYHU�FKXUQ�OHYHOV�FORVHU�WR�SHHUV�ZLWK�D�JUHDW�QHWZRUN��DQG�ZH�
ZLOO�VKDUH�ZLWK�\RX�ODWHU�RQ�KRZ�ZH�SODQ�WR�JHW�WKHUH��
�
:H�KDYH�DOVR�PDGH�WKH�GHFLVLRQ�WR�PDQDJH�WKH�EXVLQHVV�DW�D�KLJKHU�FKXUQ�UDWH��:H
UH�VHOHFWLYHO\�PDQDJLQJ�
KLJKHU�$538�VXEV�LQ�RXU�EDVH�DV�WKH\�GR�QRW�KDYH�DFFHVV�WR�RXU�PRUH�DJJUHVVLYH�DFTXLVLWLRQ�RIIHUV�DQG�VRPH�
DUH�DERYH�RXU�FRPSHWLWLYH�UDWH�IRU�XQOLPLWHG�SODQV��:H
UH�FRPIRUWDEOH�XVLQJ�WKLV�VWUDWHJ\�DV�LW�FUHDWHV�PRUH�
HQWHUSULVH�YDOXH�WR�KDYH�D�KLJKHU�FKXUQ�WKDQ�WR�ZULWH�GRZQ�RXU�EDVH��:H�DOVR�VHH�VRPH�FKXUQ�SUHVVXUH�IURP�
OHDVLQJ��EXW�ZH�EHOLHYH�WKDW�WKH�WRWDO�HFRQRPLFV�RI�OHDVLQJ�PRUH�WKDQ�FRPSHQVDWH�IRU�D�KLJKHU�FKXUQ�OHYHO��
�
,Q�DGGLWLRQ��RXU�EXVLQHVV�VHJPHQW�FRQWLQXHV�WR�KDYH�DQ�DPD]LQJ�PRPHQWXP�ZLWK�SKRQH�JURVV�DGGV�XS�����\HDU�
RYHU�\HDU�DQG�WKH�ORZHVW�FKXUQ�LQ�RYHU�ILYH�\HDUV��2XU�VPDOO�DQG�PHGLXP�EXVLQHVV�KDV�GHOLYHUHG�SRVLWLYH�SKRQH�
QHW�DGGV�IRU�VL[�FRQVHFXWLYH�TXDUWHUV��DQG�RXU�HQWHUSULVH�JURXS�KDV�KDG�SRVLWLYH�KDQGVHW�QHW�DGGV�IRU�WZR�
FRQVHFXWLYH�TXDUWHUV��7KLV�LV�D�ELJ�DFKLHYHPHQW�DV�WKLV�JURXS�KDG�EHHQ�ORVLQJ�FXVWRPHUV�IRU�\HDUV��
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Raul Marcelo Claure
Chief Executive Officer & Director, Sprint Corp.

Thank you, Jud, and good morning, everyone. It's good to be here today not only to update you on another
successful quarter in our turnaround journey, but also to share with you our strategy for the next phase of Sprint's
turnaround. First, let me share with you our results for the quarter that reflect our continued momentum in our
turnaround. I'm happy to report that we had the highest retail net additions in nearly three years. At the same time,
we achieved the highest adjusted EBITDA for fiscal third quarter in 11 years and the 8th consecutive quarter of
operating income. This adjusted EBITDA milestone was propelled by the transformation in our cost structure, and
we have already taken out more than $1 billion of expenses this year, which marks the fourth year in a row of at
least $1 billion of net reductions to cost of services and SG&A.

This improvement in profitability has helped us achieve positive adjusted free cash flow in eight of the last nine
quarters. In addition, our network continue to improve as demonstrated by Ookla Speedtest data which shows
Sprint's network was the most improved of any national carrier in 2017 with average download speeds up 60%
year-over-year and we have now passed AT&T in average download speed during this past quarter.

Turning to slide 5. This has been another remarkable quarter as it marks the fourth consecutive quarter that we're
handset net add positive in all three of our segments of consumer postpaid business and prepaid.

Our postpaid net additions were 256,000 in the third quarter, and our phone net additions of 184,000 mark the
tenth consecutive quarter of growth. We estimate our share of industry postpaid phone gross add was around
20% again this quarter which continues to be nearly double our market share of 12%.

Postpaid churn was 1.71%. We recognized that our churn is higher than our peers, but let me share with you what
some of the impact is by design and why we're very confident that our churn should improve in the future.

First, we can now target specific locations within our network for improvement thanks to a new tool that we have
implemented called quality of experience or QOE. It is sophisticated, a statistical scoring model of each
customer's network KPI based on their individual experience with us.

We find in markets in which we have deployed our tri-band LTE with three carrier aggregation have a high QOE
and those customers have lower churn. In some cases, around 1%, which is very close to our competitors. This
allow us to build where we can have the greatest impact on the customer experience.

This also gives us the confidence that we can deliver churn levels closer to peers with a great network, and we
will share with you later on how we plan to get there.

We have also made the decision to manage the business at a higher churn rate. We're selectively managing
higher ARPU subs in our base as they do not have access to our more aggressive acquisition offers and some
are aboye our competitive rate for unlimited plans. We're comfortable using this strategy as it creates more
enterprise value to have a higher churn than to write-down our base. We also see some churn pressure from
leasing, but we believe that the total economics of leasing more than compensate for a higher churn level.

In addition, our business segment continues to have an amazing momentum with phone gross adds up 36% year-
over-year and the lowest churn in over five years. Our small and medium business has delivered positive phone
net adds for six consecutive quarters, and our enterprise group has had positive handset net adds for two
consecutive quarters. This is a big achievement as this group had been losing customers for years.
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1RZ�OHW
V�GLVFXVV�SUHSDLG��ZKHUH�ZH�DOVR�PDLQWDLQ�RXU�SRVLWLYH�PRPHQWXP�LQ�WKH�ILVFDO�WKLUG�TXDUWHU�ZLWK��������
QHW�DGGV��7KLV�ZDV�WKH�IRXUWK�FRQVHFXWLYH�TXDUWHU�RI�QHW�DGGLWLRQV�LQ�SUHSDLG�DQG�PDUNV�DQ�LPSURYHPHQW�RI�RYHU�
��������\HDU�RYHU�\HDU��3UHSDLG�FKXUQ�DOVR�LPSURYHG�\HDU�RYHU�\HDU�IRU�WKH�VL[WK�FRQVHFXWLYH�TXDUWHU�DQG�
SUHSDLG�JURVV�DGGV�JUHZ�\HDU�RYHU�\HDU�IRU�WKH�VHFRQG�FRQVHFXWLYH�TXDUWHU��
�
:H�KDYH�PDGH�WUHPHQGRXV�LPSURYHPHQW�LQ�WKH�ODVW�WKUHH�\HDUV�DV�\RX�FDQ�VHH�UHIOHFWHG�RQ�VOLGH����,Q�WKH�ILUVW�
SKDVH�RI�RXU�WUDQVIRUPDWLRQ��ZH�KDYH�LQFUHDVHG�RXU�SRVWSDLG�SKRQH�JURVV�DGGV�SHU�\HDU�E\�QHDUO\����������ZH
YH�
JRQH�IURP�ORVLQJ�����PLOOLRQ�SRVWSDLG�SKRQH�FXVWRPHUV�SHU�\HDU�WR�JDLQLQJ�QHDUO\���PLOOLRQ�ODVW�\HDU��
�
:H�KDYH�UHGXFHG�RXU�RSHUDWLQJ�H[SHQVHV�DFURVV�FRVW�RI�VHUYLFH�DQG�6*	$�E\����ELOOLRQ��DQG�ZH�KDYH�QHDUO\�
GRXEOHG�RXU�DGMXVWHG�(%,7'$��,Q�DGGLWLRQ��ZH�KDYH�VZXQJ�IURP�DQ�RSHUDWLQJ�ORVV�RI�PRUH�WKDQ������ELOOLRQ�WR�
RSHUDWLQJ�LQFRPH�RI�PRUH�WKDQ������ELOOLRQ��:H�KDYH�JRQH�IURP�EXUQLQJ�DGMXVWHG�IUHH�FDVK�IORZ�RI�PRUH�WKDQ����
ELOOLRQ�WR�JHQHUDWLQJ�PRUH�WKDQ������ELOOLRQ��$V�\RX�FDQ�VHH��ZH�KDYH�PDGH�WUHPHQGRXV�LPSURYHPHQW�LQ�WKH�ILUVW�
SKDVH�RI�RXU�WXUQDURXQG�DQG�,�FRXOG�QRW�EH�PRUH�H[FLWHG�IRU�WKH�QH[W�FKDSWHU�RI�RXU�VXFFHVV�VWRU\�EDVHG�RQ�WKH�
SULQFLSOHV�\RX�VHH�KHUH�RQ�VOLGH����
�
,�DP�YHU\�FRQILGHQW�LQ�6SULQW
V�IXWXUH�EDVHG�RQ�WKH�FRPSHWLWLYH�DGYDQWDJH�WKDW�ZH�ZLOO�KDYH�ZLWK�WKH�GHSOR\PHQW�RI�
�*�RQ�RXU�����*+]�VSHFWUXP��:H
UH�ZRUNLQJ�ZLWK�4XDOFRPP�DQG�QHWZRUN�DQG�GHYLFH�PDQXIDFWXUHUV�LQ�RUGHU�WR�
ODXQFK�WKH�ILUVW�WUXO\�PRELOH�QHWZRUN�LQ�WKH�8QLWHG�6WDWHV�E\�WKH�ILUVW�KDOI�RI�������7KLV�ODWHVW�GHYHORSPHQW�ZLOO�SXW�
6SULQW�DW�WKH�IRUHIURQW�RI�WHFKQRORJ\�DQG�LQQRYDWLRQ�RQ�SDU�ZLWK�RWKHU�OHDGLQJ�FDUULHUV�DURXQG�WKH�ZRUOG��7KLV�LV�
ZKHUH�WKH�SRZHU�RI�����*+]�FRPHV�WR�OLIH�WR�SURYLGH�D�XQLILHG��*�SODWIRUP�WR�HQDEOH�LQQRYDWLYH�SURGXFWV�DQG�
VHUYLFHV�DQG�WR�SDUWQHU�ZLWK�RXU�VLVWHU�FRPSDQLHV�XQGHU�WKH�6RIW%DQN�*URXS��
�
7KH�6SULQW�LV�D�VWUDWHJLF�DVVHW�IRU�6RIW%DQN��DORQJ�ZLWK�OHDGLQJ�WHFKQRORJ\�FRPSDQLHV�OLNH�$50��2QH:HE��
$OLEDED��DORQJ�ZLWK�ULJKWV�VKDULQJ�URERWLF�DQG�DUWLILFLDO�LQWHOOLJHQFH�FRPSDQLHV��2XU�VWUDWHJ\�LV�SUHGLFDWHG�RQ�
FUHDWLQJ�DQ�DPD]LQJ�FXVWRPHU�H[SHULHQFH��RIIHULQJ�FXVWRPHUV�WKH�EHVW�SURGXFWV�DQG�VHUYLFHV�ZKLOH�GHOLYHULQJ�
VXSHULRU�ILQDQFLDO�UHVXOWV��)LUVW��ZH�UHFRJQL]H�WKDW�WR�EH�D�WUXO\�D�JUHDW�FRPSDQ\��ZH�KDYH�WR�KDYH�D�JUHDW�SURGXFW�
ZKLFK�IRU�XV�LV�RXU�QHWZRUN��:KLOH�RXU�QHWZRUN�LV�PXFK�LPSURYHG��ZH�EHOLHYH�RXU�1H[W�*HQ�1HWZRUN�ZLOO�WUXO\�
GLIIHUHQWLDWH�6SULQW�RYHU�WKH�QH[W�FRXSOH�RI�\HDUV�GXH�WR�RXU�VWURQJ�VSHFWUXP�DVVHWV�WKDW�HQDEOH�6SULQW�WR�EH�WKH�
OHDGHU�LQ�WKH�WUXH�PRELOH��*��
�
7KLV�LV�WKH�ELJJHVW�QHWZRUN�FDSLWDO�SURJUDP�LQ�PDQ\�\HDUV��DQG�,�ZLOO�VKDUH�PRUH�GHWDLOV�DERXW�RXU�QHWZRUN�
VWUDWHJ\�LQ�D�IHZ�PRPHQWV��,�FDQQRW�ZDLW�WR�RQFH�DQG�IRU�DOO�EH�DEOH�WR�VHOO�WKH�SURGXFW�WKDW�LV�EHVW�LQ�WKH�LQGXVWU\�
ZLWK�FRPSHWLWLYH�FRYHUDJH��WKH�IDVWHVW�VSHHG��DQG�WKH�KLJKHVW�FDSDFLW\��
�
6HFRQG��ZH�ZLOO�FRQWLQXH�WR�GHOLYHU�WKH�PRVW�FRPSHOOLQJ�YDOXH�SURSRVLWLRQ�WR�RXU�FXVWRPHUV�DFURVV�DOO�RI�RXU�
VHJPHQWV��:H�ZLOO�FRQWLQXH�WR�SOD\�IURP�D�SRVLWLRQ�RI�VWUHQJWK�E\�OHYHUDJLQJ�RXU�VSHFWUXP�KROGLQJV�DQG�FRQWLQXH�
WR�OHDG�ZLWK�WKH�EHVW�XQOLPLWHG�RIIHULQJ�LQ�WKH�PDUNHW��'DWD�XVDJH�WUHQGV�DUH�SURMHFWHG�WR�JURZ�H[SRQHQWLDOO\��
HVSHFLDOO\�ZLWK��*��%\�KDYLQJ�WKH�PRVW�VSHFWUXP��FRPELQHG�ZLWK�QHZ�WHFKQRORJ\�WKDW�PDVVLYHO\�LQFUHDVHV�RXU�
FDSDFLW\��ZH
UH�FHUWDLQ�WKDW�ZH
OO�EH�EHVW�SRVLWLRQHG�IRU�WR�VXSSRUW�XQOLPLWHG�GDWD�LQ�WKH�IXWXUH��
�
7KLUG��ZH�ZLOO�FRQWLQXH�WR�GULYH�D�VPDUW�GLVWULEXWLRQ�VWUDWHJ\�ZLWK�RYHU�������QHZ�VWRUHV�RSHQ�\HDU�WR�GDWH�DFURVV�
RXU�6SULQW�DQG�%RRVW�EUDQGV�DQG�VHYHUDO�KXQGUHG�PRUH�SODQQHG�WKURXJKRXW�QH[W�\HDU��:H�KDYH�GHVLJQHG�D�
G\QDPLF�GLVWULEXWLRQ�PRGHO�WKDW�DOORZ�XV�WR�FRQWLQXRXVO\�RSWLPL]H�WKH�ULJKW�EDODQFH�RI�SK\VLFDO�DQG�GLJLWDO�
GLVWULEXWLRQ��7KH�UDGLFDO�VLPSOLFLW\�RI�RXU�RIIHU��2QH5DWH�SODQ�IRU�XQOLPLWHG�HQDEOH�XV�WR�JURZ�RXU�GLJLWDO�
WUDQVDFWLRQV��
�
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Now let's discuss prepaid, where we also maintain our positive momentum in the fiscal third quarter with 63,000
net adds. This was the fourth consecutive quarter of net additions in prepaid and marks an improvement of over
500,000 year-over-year. Prepaid churn also improved year-over-year for the sixth consecutive quarter and
prepaid gross adds grew year-over-year for the second consecutive quarter.

We have made tremendous improvement in the last three years as you can see reflected on slide 6. In the first
phase of our transformation, we have increased our postpaid phone gross adds per year by nearly 800,000, we've
gone from losing 1.3 million postpaid phone customers per year to gaining nearly 1 million last year.

We have reduced our operating expenses across cost of service and SG&A by $6 billion, and we have nearly
doubled our adjusted EBITDA. In addition, we have swung from an operating loss of more than $1.5 billion to
operating income of more than $2.5 billion. We have gone from burning adjusted free cash flow of more than $5
billion to generating more than $0.5 billion. As you can see, we have made tremendous improvement in the first
phase of our turnaround and I could not be more excited for the next chapter of our success story based on the
principies you see here on slide 7.

I am very confident in Sprint's future based on the competitive advantage that we will have with the deployment of
5G on our 2.5 GHz spectrum. We're working with Qualcomm and network and device manufacturers in order to
launch the first truly mobile network in the United States by the first half of 2019. This latest development will put
Sprint at the forefront of technology and innovation on par with other leading carriers around the world. This is
where the power of 2.5 GHz comes to life to provide a unified 5G platform to enable innovative products and
services and to partner with our sister companies under the SoftBank Group.

The Sprint is a strategic asset for SoftBank, along with leading technology companies like ARM, OneWeb,
Alibaba, along with rights sharing robotic and artificial intelligence companies. Our strategy is predicated on
creating an amazing customer experience, offering customers the best products and services while delivering
superior financial results. First, we recognize that to be a truly a great company, we have to have a great product
which for us is our network. While our network is much improved, we believe our Next-Gen Network will truly
differentiate Sprint over the next couple of years due to our strong spectrum assets that enable Sprint to be the
leader in the true mobile 5G.

This is the biggest network capital program in many years, and I will share more details about our network
strategy in a few moments. I cannot wait to once and for all be able to sell the product that is best in the industry
with competitive coverage, the fastest speed, and the highest capacity.

Second, we will continue to deliver the most compelling value proposition to our customers across all of our
segments. We will continue to play from a position of strength by leveraging our spectrum holdings and continue
to lead with the best unlimited offering in the market. Data usage trends are projected to grow exponentially,
especially with 5G. By having the most spectrum, combined with new technology that massively increases our
capacity, we're certain that we'll be best positioned for to support unlimited data in the future.

Third, we will continue to drive a smart distribution strategy with over 1,000 new stores open year-to-date across
our Sprint and Boost brands and severa) hundred more planned throughout next year. We have designed a
dynamic distribution model that allow us to continuously optimize the right balance of physical and digital
distribution. The radical simplicity of our offer, OneRate plan for unlimited enable us to grow our digital
transactions.
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2XU�FRPPHUFLDO�JURZWK�VWUDWHJ\�LV�IXHOHG�E\�FRQWLQXHG�FRVW�WUDQVIRUPDWLRQ�WKDW�LV�IRFXVHG�RQ�PD[LPL]LQJ�
RSHUDWLRQDO�HIILFLHQF\��2XU�FRVW�WUDQVIRUPDWLRQ�SURJUDP�KDV�OHG�WR�RSHUDWLRQDO�LPSURYHPHQWV�DQG�ZH�ZLOO�VLPSOLI\�
RXU�EXVLQHVV�HYHQ�IXUWKHU�LQ�WKH�QH[W�SKDVH�RI�RXU�WXUQDURXQG��<RX�PD\�KDYH�VHHQ�WKDW�,�KDYH�VWUHDPOLQHG�P\�
VHQLRU�OHDGHUVKLS�WHDP�LQ�WKH�ODVW�IHZ�PRQWKV�DQG�ZH�H[SHFW�WR�ORRN�IRU�ZD\V�WR�FDUU\�WKDW�WKURXJK�WKH�UHVW�RI�WKH�
RUJDQL]DWLRQ�WR�GHOLYHU�D�OHDQHU�DQG�PRUH�DJLOH�ZRUNIRUFH�DFURVV�RXU�QRQFXVWRPHU�IDFLQJ�IXQFWLRQV��7KLV�LQFOXGHV�
UHGXFLQJ�WKH�WRWDO�QXPEHU�RI�H[HFXWLYHV�DW�WKH�WRS�DQG�WKURXJKRXW�WKH�RUJDQL]DWLRQ�WR�JHW�EHWWHU�DOLJQPHQW�RI�
UHVSRQVLELOLWLHV�DQG�EHWWHU�RSHUDWLRQDO�HIIHFWLYHQHVV��
�
7XUQLQJ�WR�VOLGH����ZH�ZLOO�LPSURYH�HYHQ�PRUH�ZLWK�RXU�1H[W�*HQ�1HWZRUN�VWUDWHJ\�WKDW�ZLOO�GHOLYHU�EOD]LQJ�IDVW�
QHWZRUN�ZLWK�JLJDELW�VSHHGV�DQG�SRVLWLRQ�6SULQW�WR�KDYH�FRPSHWLWLYH�FRYHUDJH�DQG�EH�WKH�QHWZRUN�OHDGHU�LQ�VSHHG�
DQG�FDSDFLW\�RYHU�WKH�QH[W�FRXSOH�RI�\HDUV��
�
)LUVW��ZH�SODQ�WR�LQFUHDVH�RXU�WRWDO�QXPEHU�RI�PDFUR�VLWHV�E\�QHDUO\�����WR�H[SDQG�RXU�/7(�IRRWSULQW��$QG�ZH�
KDYH�DOUHDG\�LVVXHG�VHDUFK�ULQJV�WR�OHDGLQJ�WRZHU�DQG�LQIUDVWUXFWXUH�FRPSDQLHV��
�
6HFRQG��ZH
UH�SXWWLQJ�RXU�VSHFWUXP�UHVRXUFHV�WR�ZRUN�DV�ZH�WUL�EDQG�QHDUO\�DOO�RI�RXU�H[LVWLQJ�VLWHV�ZLWK�DOO�WKUHH�
RI�RXU�VSHFWUXP�EDQGV������0+]������*+]�DQG�����*+]��WR�SURYLGH�JUHDW�FRYHUDJH�DQG�FDSDFLW\�DFURVV�RXU�
IRRWSULQW��5RXJKO\�KDOI�RI�RXU�PDFUR�VLWHV�KDYH�����*+]�WRGD\��DQG�ZH�KDYH�DOUHDG\�VWDUWHG�RQ�WKRXVDQGV�RI�VLWH�
XSJUDGHV�DQG�H[SHFW�WR�FRPSOHWH�WKH�PDMRULW\�RI�VLWH�XSJUDGHV�LQ�������:H�KDYH�DOUHDG\�VLJQHG�DJUHHPHQWV�ZLWK�
WZR�PDMRU�WRZHU�FRPSDQLHV�WR�IDFLOLWDWH�D�VZLIW�UROORXW�RI�WKHVH�VLWH�XSJUDGHV��
�
1H[W��ZH�SODQ�WR�GHSOR\�PRUH�WKDQ��������RXWGRRU�VPDOO�FHOO�VROXWLRQV��,Q�DGGLWLRQ��RXU�VWUDWHJLF�DJUHHPHQWV�ZLWK�
$OWLFH�DQG�&R[�ZLOO�DOVR�HQDEOH�XV�WR�TXLFNO\�DQG�FRVW�HIIHFWLYHO\�GHSOR\�RXU�YDULRXV�VPDOO�FHOO�VROXWLRQV��LQFOXGLQJ�
DW�OHDVW��������VWUDQG�PRXQWHG�VPDOO�FHOOV�DQG�LPSURYHG�EDFNKDXO�HFRQRPLFV�IRU�RXU�PDFUR�VLWHV��:H�DUH�DOUHDG\�
ZRUNLQJ�WR�OLJKW�XS�/RQJ�,VODQG��DQG�ORRN�IRUZDUG�WR�H[SDQGLQJ�WKH�UHVW�RI�$OWLFH�DQG�&R[�IRRWSULQWV�WR�DFFHOHUDWH�
RXU�QHWZRUN�GHSOR\PHQW��
�
$OVR��ZH�FRQWLQXH�GHSOR\PHQW�RI�6SULQW�0DJLF�%R[HV�DQG�SODQ�WR�GHSOR\�PRUH�WKDQ�RQH�PLOOLRQ�6SULQW�0DJLF�
%R[HV��,
P�H[FLWHG�WR�VD\�WKDW�ZH�KDYH�DOUHDG\�GHSOR\HG�PRUH�WKDQ��������6SULQW�0DJLF�%R[HV�WR�EXVLQHVVHV�DQG�
FRQVXPHUV�LQ�DSSUR[LPDWHO\�����FLWLHV�DFURVV�WKH�FRXQWU\��PDNLQJ�WKLV�RQH�RI�WKH�ODUJHVW�VPDOO�FHOO�GHSOR\PHQWV�
LQ�WKH�8�6��&XVWRPHUV�ZLWK�D�0DJLF�%R[�DUH�HQMR\LQJ�VLJQLILFDQW�LPSURYHPHQW�LQ�LQGRRU�DQG�RXWGRRU�FRYHUDJH��DV�
ZHOO�DV�DQ�LQFUHDVLQJ�GRZQORDG�RI�VSHHGV�RI�PRUH�WKDQ�������
�
)XUWKHUPRUH��RXU�1H[W�*HQ�1HWZRUN�XWLOL]HV�WHFKQRORJ\�VXFK�DV�PXOWLSOH�FDUULHU�DJJUHJDWLRQ��ZKLFK�GHOLYHU�ELJJHU�
SLSHV�IRU�IDVWHU�VSHHGV��)UDPH�&RQILJ���IRU�D�JUHDWHU�DOORFDWLRQ�RI�RXU�����*+]�VSHFWUXP�IRU�GRZQOLQN��DQG�WKLV�LV�
D�7''�VSHFWUXP�DGYDQWDJH�RQO\�6SULQW�KDV�IRU�PRUH�HIILFLHQW�XVH�RI�RXU�VSHFWUXP�FDSDFLW\�DQG�EHDPIRUPLQJ�IRU�
EHWWHU�FRYHUDJH�DQG�FHOO�HGJH�SHUIRUPDQFH��
�
1RZ�OHW�PH�WHOO�\RX�DERXW�DQRWKHU�HOHPHQW�RI�RXU�1H[W�*HQ�1HWZRUN�SODQ�WKDW�ZH�DUH�EH\RQG�H[FLWHG�DERXW��DQG�
WKDW�LV�WKH�UROORXW�RI�0DVVLYH�0,02��,W�OHYHUDJHV�RXU�����*+]�DQG�FUHDWHV�D�VWUDWHJLF�DGYDQWDJH�IRU�6SULQW��
�
0DVVLYH�0,02�LQYROYHV�GHSOR\LQJ�D�QHZ�LQWHJUDWHG�XQLW�WKDW�ZLOO�KDYH�����DQWHQQD�HOHPHQWV�ZLWK����WUDQVPLWWHUV�
DQG����UHFHLYHUV�DQG�ZKLFK�GHOLYHU�D�FDSDFLW\�LQFUHDVH�RI�XS�WR����WLPHV�RQ�/7(�UHODWLYH�WR�FXUUHQW�/7(�V\VWHPV��
ZKLOH�DOVR�LQFUHDVLQJ�RXU�FRYHUDJH�DQG�FHOO�HGJH�SHUIRUPDQFH��
�
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Our commercial growth strategy is fueled by continued cost transformation that is focused on maximizing
operational efficiency. Our cost transformation program has led to operational improvements and we will simplify
our business even further in the next phase of our turnaround. You may have seen that I have streamlined my
senior leadership team in the last few months and we expect to look for ways to carry that through the rest of the
organization to deliver a leaner and more agile workforce across our noncustomer facing functions. This includes
reducing the total number of executives at the top and throughout the organization to get better alignment of
responsibilities and better operational effectiveness.

Turning to slide 8, we will improve even more with our Next-Gen Network strategy that will deliver blazing-fast
network with gigabit speeds and position Sprint to have competitive coverage and be the network leader in speed
and capacity over the next couple of years.

First, we plan to increase our total number of macro sites by nearly 20% to expand our LTE footprint. And we
have already issued search rings to leading tower and infrastructure companies.

Second, we're putting our spectrum resources to work as we tri-band nearly all of our existing sites with all three
of our spectrum bands, 800 MHz, 1.9 GHz and 2.5 GHz, to provide great coverage and capacity across our
footprint. Roughly half of our macro sites have 2.5 GHz today, and we have already started on thousands of site
upgrades and expect to complete the majority of site upgrades in 2018. We have already signed agreements with
two major tower companies to facilitate a swift rollout of these site upgrades.

Next, we plan to deploy more than 40,000 outdoor small cell solutions. In addition, our strategic agreements with
Altice and Cox will also enable us to quickly and cost effectively deploy our various small cell solutions, including
at least 15,000 strand mounted small cells and improved backhaul economics for our macro sites. We are already
working to light up Long Island, and look forward to expanding the rest of Altice and Cox footprints to accelerate
our network deployment.

Also, we continue deployment of Sprint Magic Boxes and plan to deploy more than one million Sprint Magic
Boxes. I'm excited to say that we have already deployed more than 80,000 Sprint Magic Boxes to businesses and
consumers in approximately 200 cities across the country, making this one of the largest small cell deployments
in the U.S. Customers with a Magic Box are enjoying significant improvement in indoor and outdoor coverage, as
well as an increasing download of speeds of more than 200%.

Furthermore, our Next-Gen Network utilizes technology such as multiple carrier aggregation, which deliver bigger
pipes for faster speeds, Frame Config 2 for a greater allocation of our 2.5 GHz spectrum for downlink, and this is
a TDD spectrum advantage only Sprint has for more efficient use of our spectrum capacity and beamforming for
better coverage and cell edge performance.

Now let me tell you about another element of our Next-Gen Network plan that we are beyond excited about, and
that is the rollout of Massive MIMO. It leverages our 2.5 GHz and creates a strategic advantage for Sprint.

Massive MIMO involves deploying a new integrated unit that will have 128 antenna elements with 64 transmitters
and 64 receivers and which deliver a capacity increase of up to 10 times on LTE relative to current LTE systems,
while also increasing our coverage and cell edge performance.

More importantly, because only Sprint uses TDD spectrum versus our competitors which use FDD spectrum,
nearly all of our customers will be able to instantly take advantage of this significant performance enhancement
on their existing devices whereas Massive MIMO on our competitors' FDD spectrum will require new devices.
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PDVVLYHO\�GHQVLI\�WKHLU�QHWZRUN�WR�FRQQHFW�WKH�GRWV�ZKLFK�ZLOO�WDNH�D�ORQJ�WLPH�XQGHU�FXUUHQW�UHJXODWRU\�
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Massive MIMO will also serve as Sprint's bridge to 5G, which is another strategic advantage of our 2.5 GHz
spectrum as shown on slide 9. Massive MIMO radios are software upgradeable to 5G NR, allowing us to fully
utilize our spectrum for both LTE and 5G simultaneously, while we enhance capacity even further with 5G and
begin to support new 5G use cases.

There are a lot of claims being made about 5G by our competitors. We believe that Sprint is best positioned to be
the first carrier with a nationwide mobile 5G platform.

Verizon and AT&T talk about a path to 5G, but they're relying on millimeter wave spectrum that, sure, it will give
you super wide channels of capacity, but the propagation is limited to a very short distance, in most cases
requiring line of sight. It is really just a hot zone and not a true mobile experience unless they spend a fortune to
massively densify their network to connect the dots which will take a long time under current regulatory
restrictions for permits.

Sprint is the only carrier that doesn't have to compromise what 5G can deliver because we can deliver the super-
wide channels of more than 100 MHz while still delivering mid-band coverage characteristics. With more than 160
MHz of 2.5 GHz spectrum available in the top 100 U.S. markets, this gives Sprint the largest nationwide bloc of
sub-6 GHz 5G spectrum available in the U.S. Sprint's priority is mobile 5G, and we expect to provide commercial
services and devices by the first half of 2019.

Moving to slide 10, with this great network we're going to continue to offer the best value proposition for unlimited
data in the industry. We have been the industry leader in unlimited since the beginning, and we will continue to
play to our strength with more spectrum per customer of any carrier.

Sprint offers the best fully featured unlimited data plan in the industry including HD video, mobile hotspot, free
data roaming in more countries than any other carrier and many other features that benefit customers, all for the
best price in the industry.

To add even more value for our customers, we recently included access to Hulu in all of our unlimited plans to
take mobile entertainment to a new high by combining our industry-leading unlimited service with all the hit
television shows, award winning original series and popular movies Hulu has to offer.

Furthermore, on slide 11, we're optimizing and expanding our smart distribution to lower the average cost per
transaction, increase our brand presence and better serve our customers. We have opened over 500 new Sprint
branded stores year-to-date. In addition, we have opened over 500 new Boost stores this year as well as
dramatically updating some older stores to the latest format on furnishing, which have proven to deliver greater
productivity on a same-store basis.

We plan to add hundreds of more Sprint and Boost stores throughout next year, while also updating more existing
stores to be more productive and appealing. And we continue to enhance our digital capabilities and I'm proud to
say that My Sprint app is now rated 4.5 stars providing our customers a convenient way to check their account,
upgrade their device, pay their bill, or perform many other functions instantly and easy.

Next, I'm excited to share with you some proof points that show that our strategy is working on slide 12. As I
discussed a few moments ago, we're implementing our commercial strategy to deploy our Next-Gen Network,
expand our retail and digital distribution and leverage target local marketing. We have accelerated this blueprint
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across a few markets, such as Chicago, Cincinnati and Orlando and we're seeing some very encouraging early
success.

We haven't even put the full capabilities of our Next-Gen Network in place yet and our distribution is still ramping
up, and yet we're already seeing improved share of postpaid gross adds in excess of 30% in this market
according to estimates from KPMG and churn in the low 1% range in some of these markets. I'm optimistic that as
we expand our full playbook across all the major markets, we will see further acceleration of our subscriber
performance.

In a moment, I will turn the call over to Michel to take you through our financial results, but first I want to say a few
things about our CFO transition. First of all, everyone at Sprint thanks Tarek for his many contributions for Sprint's
turnaround success over the last couple of years. The Sprint is much stronger today thanks to Tarek, and we wish
him all the best in the future. I look forward to working with Michel as we execute the next phase of our turnaround
as he brings a lot of experience as a transformational specialist who believes in the importance of investing in the
network and customer experience.

now let Michel walk you through our financial results.

Michel Combes
President, Chief Financial Officer & Director, Sprint Corp.

Thank you, Marcelo. I am very excited to join Sprint and to be a part of this remarkable turnaround story. I am
energized by the strategy that Marcelo has laid out for you, and I believe that Sprint has the best spectrum assets
of any carrier I have seen in my career. I would also like to thank Tarek for his gracious support as we transitioned
over the last month. Tarek has clearly helped provide Sprint with a better cost structure, a stronger balance sheet
and diversified capital sources

Moving to revenue, on slide 13. Consolidated net operating revenues were $8.2 billion for the quarter. Wireless
service revenue of over $5.6 billion declined 2% year-over-year when normalizing for the change in our device
insurance program, which is the lowest year-over-year decline in the last 15 quarters. The sustained improvement
in consumer trends has translated into better financial results as prepaid wireless service revenue grew year-
over-year for the first time in nearly three years. Postpaid phone average billings per user was $68.54 were fíat
year-over-year on a normalized basis while postpaid average billings per account or ABPA was $170.39 for the
quarter.

At the end of the quarter, 79% of our postpaid phone base was on unsubsidized rate plans. This leaves only
about 10% of our postpaid phone base to be transitioned to unsubsidized rate plans assuming that penetration
will level off around 90% due to business and other legacy plans. Meanwhile, our prepaid ARPU grew year-over-
year to $37.46 in the fiscal third quarter.

Regarding our operating expenses on slide 14, we continued to execute on our cost transformation in the fiscal
third quarter. We have realized over $1 billion in net reductions in combined operating expenses year-to-date
across cost of services and SG&A expenses when you adjust for the hurricane and other nonrecurring impacts
this year.

For the fiscal third quarter, our combined cost of services and SG&A improved by roughly $260 million from a
year ago when excluding the hurricane and other nonrecurring iteras. Cost of services for the quarter of $1.7
billion was down 10% year-over-year driven by changes to our device insurance program as the program revenue
and cost accounted for and reported on a net basis, as well as lower network expenses. SG&A were $2.1 billion
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in the quarter and were relatively fíat compared to a year ago as the year-over-year increases in prepaid
marketing and sales expenses were mostly offset by lower bad debt expenses.

Cost of product of $1.7 billion for the quarter decreased by 16% from a year ago, mostly driven by higher mix of
postpaid activations and leasing. We remain focused on our cost transformation to deliver net cost reductions
year-over-year in fiscal 2017 after investments into growth platforms for the business including retail distribution,
network densification, digitalizations of sales and care and prepaid growth initiatives.

Furthermore, we are already developing initiatives for additional expense reductions in 2018 and beyond as
continued cost transformation will provide the foundation to fund our growth strategy and further improve margins
in the future as Marcelo outlined at the beginning of the call.

The company has taken roughly $6 billion of costs out of the business, but I will tell you that I still see more room
to improve operational efficiency and extract significantly more costs out of the business by focusing on reducing
complexity and improving our agility to be laser focused on our core priorities that Marcelo outlined. My goal will
be to help optimize Sprint's cost structure in order to invest in our network, our value proposition and our smart
distribution.

Now turning to slide 15, our adjusted EBITDA of $2.7 billion for the quarter was the highest fiscal third quarter in
11 years and improved by 11% compared to a year ago. Operating income of $727 million in fiscal third quarter,
more than doubled from the year ago quarter. While this quarter included $66 million of hurricane impacts and
roughly $300 million related to favorable legal settlements and other items; our operating income is up roughly
$190 million year-over-year after adjusting for these special items driven by our cost transformation.

Moving to slide 16, Sprint reported net income this quarter of $7.2 billion or $1.79 per share compared to a net
loss of $479 million or $0.12 per share in the year-ago period. This quarter included $7.1 billion of noncash benefit
from tax reform, which is resulting from a reduction of deferred tax liabilities due to the lower corporate tax rate
and an overall increase in our net deferred tax assets due to changes in the rules applicable to net operating loss
carry forwards. Adjusting for these impacts of tax reform, favorable legal [ph] statements and the hurricanes
(26:41), our underlying net loss has improved by roughly $300 million year-over-year driven by our cost
transformation.

Turning to slide 17, total cash capital expenditures were $1.4 billion in fiscal third quarter, compared to $1.2 billion
a year ago. Excluding capitalized device leases, cash capital expenditures were $696 million in the quarter, up
more than 45% compared to the year-ago period with a year-over-year increase driven by the ramp-up of our
network improvement initiative and our densification program.

Net cash provided by operating activities of $1.2 billion for the quarter was up nearly 80% compared to $650
million a year ago. Year-to-date, our net cash flow provided by operating activities is over $4.4 billion, which is up
more than 50% year-over-year. This metric is a key focus of management as cash is king and it is the optimum
source of funding for our growth initiatives and network investments.

Adjusted free cash flow was $397 million of fiscal third quarter and $1.1 billion on a year-to-date basis. We have
now reported positive adjusted free cash flow in eight of the last nine quarters. While we do expect adjusted free
cash flow to be negative in fiscal fourth quarter due to increased network CapEx, we are clearly making strong
progress in consistent adjusted free cash flow generation.
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We also continue to strengthen our balance sheet as we retired $2 billion of debt during the quarter. This included
the final payments on the second tranche of MLS, $1.3 billion payments under our Network LeaseCo facility, and
the early retirement of the Clearwire exchangeable notes that were callable on December 1.

Subsequent to the end of the quarter, we made the final payment under our Network LeaseCo facility in January
and have now terminated that facility. These facilities or notes all add interest rates in the mid- to high-single
digits, so these payments allow us to further reduce our future interest expenses.

Moving forward, we would expect to raise additional capital in the coming months to prefund our capital
deployment plans. This activity would include issuing the second tranche of spectrum-backed notes under the
existing $7 billion program. However, given the strength of global capital markets, we may look at other markets
opportunistically as well.

As we move into the last quarter of fiscal 2017, let's turn the page to our full fiscal year 2017 guidance on slide 18.
We expect to be near the midpoint of our adjusted EBITDA guidance of $10.8 billion to $11.2 billion in fiscal 2017.
We are raising our operating income guidance from $2.1 billion to $2.5 billion, and now expect $2.5 billion to $2.7
billion in fiscal year 2017 to reflect the favorable legal settlements this past quarter. This guidance includes
expected depreciation for lease device of $3.6 billion to $3.8 billion for fiscal 2017.

Regarding our guidance for cash capital expenditures, excluding lease devices, we continue to expect spending
to increase significantly year-over-year but now expect CapEx to be near the low end of our guidance of $3.5
billion to $4 billion. We continue to expect CapEx to increase to $5 billion to $6 billion in fiscal 2018.

Lastly, we are raising our guidance for adjusted free cash flow to $500 million to $700 million versus our previous
expectations to be around breakeven, reflecting our strong performance year-to-date.

Thank you. I now turn the call back to Jud to begin the Q&A.

Jud Henry
Vice President & Head of Investor Relations, Sprint Corp.

Thanks, Michel. In just a moment, we will begin the Q&A. Cindy, please inform our participants on how to queue
up for the question-and-answer session.
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