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Å WHAT is 5G and WHY is it 
significant?

Å WHEN can we expect 5G? 
Å WHERE and WHEN do we find 

spectrum for 5G?
Å HOW can we take the 5G 

spectrum into use?
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360-degree to Free Viewpoint

1s e2e

15 ms e2e

Streaming video
start -up time
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1s network RTT
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Handled by local sensors and 
rendering GPU
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360-degree to Free Viewpoint
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New applications redefine network requirements

Low latency drivers

ÁVirtualized cloud access

ÁInteractively -intense 
AR/VR applications

ǝvirtual remote control

ǝreal time cloud 
rendering

ǝhaptic interaction

ÁCritical control systems
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ǝvehicular automation
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5G is happening NOW
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Spectrum

10 GHz

2 GHz

6 GHz

30 GHz

1 GHz

60 GHz

20 GHz

LTE

100 GHz

5G
mmWave

(30-300GHz)
Low Rank MIMO, BF

5G 
cmWave

(3-30GHz)
Lower Rank MIMO, BF

5G
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Current Focus

39 US

32 Europe
28 Korea Olympics, US Fixed 

Access, Japan, EU

4.5 Japan Olympics, China
3.5 China, Europe, Korea, Japan
2.5 Europe, US
1.7, 1.8, 1.9, 2.1 China, US
900 China
700, 800 Europe
600 US

5G is not a replacement 
technology. LTE 

longevity is expected.
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US- Potential shared bands below 6GHz
FCC Technological Advisory Council (TAC) Advanced Sharing WG

New Bands for 

TAC Consideration

3700-4200 MHz

4200-4400 MHz

4500-4990 MHz

4400-4500 MHz

Above 3GHz

5925-6425/7250 

MHz

3100-3550 MHz1300-1390 MHz

1427-1525 MHz

Below 3GHz

2700-2900 MHz

ÅSpectrum Sharing, Spectrum Access System (SAS).

ÅFCC to act on TAC Advanced Sharing WG findings just like 

Spectrum Frontiers WG led to 5G mmW Notice Of Inquiry (NOI). 

3550-3700 MHz
Current FCCôs 

3.5GHz 

framework

DoD fixed, 

Aeronautical Mobile 

Telemetry (AMT)

Air Traffic Control radar

Air Traffic Control radar

DoD

FSS DL, 

FS

DoD, FSS

Radio Altimeters 

and AMT

Fed fixed and 

mobile services

Fed video, law 

enforcement, test 

ranges

FSS uplink 

FS
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Å Military ship -borne radar

Å Operate in 3550 -3650 MHz in coastal areas

Å Only 17 ships with current -generation radar in the world; about 75% of this total are homeported
in Norfolk, VA, San Diego, CA, and Seattle, WA

Å Military ground -based radar

Å Occasional in-band operations in 3650 -3700 MHz at three sites: St. Inigoes, MD, Pensacola, FL, and 
Pascagoula, MS

Å Below 3500 MHz radar operations at isolated military bases spread around U.S.

Å Fixed-satellite service earth stations (receive -only)

Å In-band: 35 sites around the U.S.; mostly coastal sites, limited to intercontinental international 
satellites

Å Adjacent band (3700-4200 MHz): Thousands of sites around U.S.

Å Protection criteria TBD (strict OOBE limits adopted to help protect adjacent band)

Å Wireless Broadband Services (3650-3700 MHz)

Å Many thousands around the country

Å These stations will be transitioned to Tier 2 or 3 operation after 5 years

Incumbents

Confidential
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ÅBoth GAA & PAL users must register and comply with Spectrum Access System (SAS)

- PAL users will have ®clean¯ exclusive use of spectrum

- GAA users to share spectrum (non-exclusive)

ÅCAT-A CBSD restrictions on deployments (indoor use or outdoor use < 6 meters)

ÅCAT-B CBSD are limited to outdoor operations

FCCôs 3.5GHz Sharing Framework

Incumbents

Priority Access License

General Authorized Access

Incumbent Federal Radiolocation

FSS Rx Earth Stations

Priority Access License

General Authorized Access

Broadband

3550 3600 3650 3700 

New 3GPP Band (48)

Incumbent Federal Radiolocation 

Incumbent FSS Rx-Only Earth Stations 

Priority Access License 

General Authorized Access 

Incumbent Wireless 
Broadband Service 

3550 3600 3650 3700 

Ŷ 3GPP LTE Band 42 3GPP LTE Band 43 Ÿ 
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Architecture

Military
Radar

Fixed
Satellite

Wireless
Broadband

Environment 
Sensing Capability 

(ESC) 

Spectrum Access 
System (SAS)

Tier 2
Priority Access 
Licence (PAL)

Tier 3
General Authorized 

Access (GAA)

Tier 1 Incumbents

Sense radar, inform SAS if 
need to clear spectrum

Receive requests, grant 
access, provide power 

levels, or request exit of 
spectrum

Multiple
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TD-LTE network over CBRS shared spectrum providing a 360° race car experience

Â https://www.youtube.com/watch?v=y865wZ

MXii4&feature=youtu.be


