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A BETTER CONNECTED WORLD




The Horizon

Everything on Mobile Everything Connected Everything Virtualized
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100 Billions of
Connections

Computers

- 108 Vehicular telemetric

10° Residential & commercial buildings
1019 Industrial automation

1011 Shipping logistics

1012 Consumer products

Need to Explore 1
Trillion Things for
2030!

5G is for Massive Connectivity



Industry and Enterprise Innovations

Medicare Robots Meters
Personalized Industry 4.0  Sensors
Medicine

5G will Transform the Industry Verticals



The 5G Radio Technology Challenges
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Single & Unified Air-Interface (software pefineq)

5G Supports All Spectrum Access to Avoid Market Fragmentation
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5G Primary Bands and
Complementary Bands

Channel
Bandwidth * 5G core services will be provided via 5G primary frequency spectrum.
* 5G complementary spectrum will be used to support 5G technology extension.
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SCMA: the 5G Radio Technology

Spares Code
Multiple
Access

(SCMA)

Capacity
X1000

Orthogonal- Variable sub-
free & Carrier
Synchronous Tailored to
free Applications

Ultra-narrow Bands for Internet of Things Applications
Ultra-wide-Bands for Virtual Reality Applications
Ultra-low Latency for Vertical Applications
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Adaptive Wavefo

Filter: soft truncation using RC window with 3 = 0.5
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5G Wireless Requirements For FEC

Human Centric Communications:
The user data rate:

IPhone, iPad, iGlass, iWatch
The base station data rate:

cloud computing blade
Machine Centric Communications:
The sensor data size:

meters, telemetric, RFID, ..........

The industry control:
Could-drive-car, factory control ....



Human Centric Visual Communications with
Future Media

Power Consumption Barrier at Device

1 Device 1 Day = 1 Hour 5G video call
10Gbps - 3600x101° bits/Hour

1 Device = video call
Today LDPC FEC Decoder: 10-2J/bit

-~ Require 100 times simplified encoding/decoding
techniques, yef approach Shannon Limit



Machine Centric Communications with Sensors

Power Consumption Barrier at Machine Sensor
AAA Battery - 4000J (1000J for FEC)
100Bytes > 8x107 bits
10° bits for 103J budget
~103 meter reading message
1 message per day - 3 years battery life

5 years battery life and 1 message/minute

-~ Require 1,000 times simplified offline
encoding/decoding techniques



Minimum Encoding/Decoding Latency

0.1 ms is the target

Current technology is 1ms to 2ms

-~ Require 10 times reduction



Huawel 5G Technology Breakthroughs

MPR-FullDuplex 50Gbps Basest ion Virtualized Radio 100Gbps Wireless




5G Wireless RAN

300MHz 3GHz 30GHz 300GHz

Tera-Cell

100 Billion Things




5G Timeline

5G Research, Prototype, Trial 5G Standard Deployment

IMT New Spectrum, Vision |2
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