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Legal Noticesand Disclaimers

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY
INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL
ASSUMES NO LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL® PRODUCTS INCLUDING
LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER
INTELLECTUAL PROPERTY RIGHT. INTEL PRODUCTS ARE NOT INTENDED FORUSE IN MEDICAL, LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS.

All products, dates, and figures specified are preliminary based on current expectations, and are subject to change without notice.

Intel, processors, chipsets, and desktop boards may contain design defects or errors known as errata, which may cause the product to deviate from published specifications. Current
characterized errata are available on request. Any code names featured are used internally within Intel to identify products that are in development and not yet publicly announced
for release. Customers, licensees and other third parties are not authorized by Intel to use code names in advertising, promotion or marketing of any product or services and any
such use of Intel's internal code names is at the sole risk of the user.

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark,
are measured using specific computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should
consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with
other products. For more information go to http://www.intelL.com/performance

Intel, the Intel logo, Intel Atom, Intel Core, Intel. Experience What's Inside, the Intel. Experience What's Inside logo, Intel Inside, the Intel Inside logo, Intel Insider, Intel RealSense, Intel
SMARTI, True Key, Ultrabook, X-GOLD, XMM, X-PMU and XPOSYS are trademarks of Intel Corporation in the US. and/or other countries.

The Android robot is reproduced or modified from work created and shared by Google and used according to terms described in the Creative Commons 3.0 Attribution License

Hyper-Threading Technology requires a computer system with a processor supporting HT Technology and an HT Technology-enabled chipset, BIOS and operating system.
Performance will vary depending on the specific hardware and software you use. For more information including details on which processors support HT Technology, see here

No system can provide absolute security under all conditions. Requires an enabled chipset, BIOS, firmware and software and a subscription with a capable Service Provider. Consult
your system manufacturer and Service Provider for availability and functionality. Intel assumes no liability for lost or stolen data and/or systems or any other damages resulting
thereof. For more information, visit http://www.intel.com/go/anti-theft Intel® Turbo Boost Technology requires a PC with a processor with Intel Turbo Boost Technology

capability. Intel Turbo Boost Technology performance varies depending on hardware, software and overall system configuration. Check with your PC manufacturer on whether
your system delivers Intel Turbo Boost Technology. For more information, see http://www.intel.com/technology/turboboost

Requires an Intel® Wireless Display enabled PC, TV Adapter, and compatible television. Available on select Intel® Core processors. Does not support Blu-Ray or other protected
content playback. Consult your PC manufacturer. For more information, see www.intel.com/go/wirelessdisplay

Other names and brands maybe claimed as the property of others.

Material in this presentation is intended as product positioning and not approved end user messaging.
This document contains information on products in the design phase of development. Copyright © 2016 Intel Corporation.

All products, platforms, dates and figures specified are preliminary based on current expectations, and are subject to change without notice
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a6 END-TO-END:
NETWORK AND DEVICE TRANSFORMATION

Intel Powers the end-to-end Network from Device to Cloud: Unleashing Tomorrow's Use Cases

Smart
Devices

INTEL GOVERNMENT AND POLICY GROUP
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a6 ERA - TECHNOLOGY TRACKS

5G Serves to an Extreme Range of Performance Requirements
(Data Rates, Latency, Battery Life, Coverage etc.)

LTE and Wi-Fi mm-Wave
EVOLQIION-
5 L ;

LTE-A Pro

5G New RAT

802.11axand ay

5G Era Key
Technologies

100 MHz 1 GHz 10 GHz 100 GHz

INTEI. mvERNMENT AND Pullcv GRUUP Note: *licensed + unliensed + cnymmW; proprietary nodes and fixed appliances to co-exist with SDN/NFV
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INTEL INNOVATING AND
PARTNERING FOR THE 36 ERA

Standards

and Spectrum « »
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INTEL TRIAL ACTIVITIES IN
SUPPORT OF 56 DEVELOPMENT




INTEL 5G MOBILE TRIAL PLATFORM

RF and Radio Frequency Unit
Antenna ({( 1)) Sub-6.GHzanﬂ_28GHz.
Components o

Comms
Protocol

Communications Stack

Baseband Signal
Processor

FPG  FPG
AL A FRG

FPG  FPG A
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Powered by
Intel® Core™ i7 processor

Dual connectivity

This device has not been authorized as required by the rules of the Federal Communications Commission.

This device is not, and may not be, offered for sale or lease, or sold or leased, until authorization is imel')_
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INTEL PROGRESS T0 56

Intel is uniquely posmoned to usher in the 5G era with end-to-end solutions that -
will integrate intelligence across the network, from the data center to the conr ted
device and throughout systems in between. |
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EVOLUTION OF TECHNOLOGY AND SPECTRUM

INTEL GOVERNMENT AND POLICY GROUP @a"'_. | E




SPECTRUM NEEDS OF 36

Having access to sufficient spectrum in a variety of bands with economies of scale is key to successin 5G

Enhanced Mobile Broadband

5G applications drive technical requirements,
including type and amount of spectrum

<1 GHz - for wide area applications, e.g. sensor
networks, etc.

< 6 GHz - for coverage/capacity trade-off, e.g. massive
MIMO, outdoor-to-indoor

Higher — for apps needing ultra-wide channels, 8
e.g. 4k/8k video, VR, etc. '

Future IMT
: o * =
Continuous flow OfSUﬂ_:ICIent’ Massive Machine Type Ultra-reliable and Low Latency
adequate, hew spectrum is key to: Communications Communications

Expansion of wireless market to 5G and beyond, and n

Building a strong and healthy eco-system 1 GHz 10 GHz

Image Source: Recommendation ITU-R M.2083 “IMT Vision - Framework and overall objectives
of the future development of IMT for 2020 and beyond”

INTEL GOVERNMENT AND POLICY GROUP (ntel e | 13



WRC-15 OUTCOMES BELOW 6 GHL

mMHz 470
3GFF Existing

WRC-15 All Regians

42000 4S50

Crucial to make sufficient spectrum sub 6 GHz
available in a timely manner to enable 5G.

INTEL GOVERNMENT AND POLICY GROUP




BANDS ABOVE 6 GHZ T0 BE
STUDIED TOWARDS WRC-19

24.5 27.5] 2835 29.5]
T
e

45.5 47.0 50.2

Primary Mobile Allocation Exists No Primary Mobile Allocation FCC NPRM Bands

ITU=-R will study the above several bands (yellow, orange) to prepare for WRC-19 Sharing conditions are expected
If approved by WRC-2020, timeframe of availability ~2020 to be difficult in some bands
USA and some other countries are going forward with 28 GHz in 2016-2018 timeframe under study

INTEL GOVERNMENT AND POLICY GROUP (ntel e | 15
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Narrowband loT use cases: example of

Smart Parking

Real-time parking information,
billing, traffic management

Consumer

Fitness devices, healthcare
monitoring, personal trackers
(child/elderly)

Agriculture

optimize the general agriculture
production including crops and
livestock

L ogistics
| Tracking of the goods,
cargo management

Smart Home

Action monitoring/access
control etc

NB-loT
Usecases

Environmental

Monitoring

Monitoring of air quality, water
quality , forest fire detection,
snow conditions etc

Utilities
Smart metering, e.g
electricity, water, gas

Point of Sales terminals

15th GTI Workshop Feb. 19th, 2016 in Barcelona Payment transactions



NB-loT Promises/KPI by technology definition

Complexity and cost
reduction

* Plain NB-loT, no legacy
fall-back

* Limited number of
RF bands supported,
typically 1-2, savings in
the RF front-end

« Half-duplex,
cost savings in RF front-
end and silicon design

Deep indoor and
wide area coverage

+ 10 dB extended
coverage with moderate
repetition factors

+ 20 dB extreme
coverage combining high
repetition factors and
single-tone in uplink

More than 10 years
battery life

Rel.12 Power Saving
Mode (PSM) for idle
mode battery savings

Rel.13 extended DRX
(eDRX) for devices in
connected or idle mode
with irregular, sparse
communication patterns

15th GTI Workshop Feb. 19th,2016 in Barcelona
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In-band

Stand-alone * No use of LTE channel resources by NB-loT
» Use of additional spectrum by NB-loT

15th GTI Workshop Feb. 19th, 2016 in Barcelona intel 20
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