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A WHAT is 5G and WHY is it
significant?
A WHEN can we expect 5G?

A WHERE and WHEN do we find
spectrum for 5G?

A HOW can we take the 5G
spectrum into use?




The network will radically change
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The network will radically change
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360-degree to Free Viewpoint
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New applications redefine network requirements
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Low latency drivers

A Virtualized cloud access
A Interactively -intense
AR/VR applications
3 virtual remote control

9 real time cloud
rendering

9 haptic interaction

A Critical control systems
9 industrial/utility
3 vehicular automation

NOKIA



5G is happening NOW

MWC 2017: Nokia, BT team to test virtual reality : :

Editor | 28 February 2017 NOkla at MOb||e WOHd .

The development of virtual reality (VR) corlti_nues apace V\-l‘ith BT and Nokia panneri_ng to CongreSS. De‘ |Ve rl ng On |tS

immersive ve sport r sntorainment in fuure hign dermiion (0 V. Strategy to lead in 5G, loT and
cloud, tap new growth markets

QiEn
e 5% goa 56 HMWC17
mm \e\g Nokia and Sprint demonstrate
COl - NG massive MIMO at #MWC17
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Spectrum
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US- Potential shared bands below 6GHz
FCC Technological Advisory Council (TAC) Advanced Sharing WG
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ASpectrum Sharing, Spectrum Access System (SAS).
AFCC to act on TAC Advanced Sharing WG findings just like
Spectrum Frontiers WG led to 5G mmW Notice Of Inquiry (NOI). NOIKIA Bell Labs



Incumbents

12

Military ship-borne radar
A Operate in 3550 -3650 MHz in coastal areas

A 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

Military ground -based radar

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

A Below 3500 MHz radar operations at isolated military bases spread around U.S.
Fixed- satellite service earth stations (receive -only)

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

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

A Protection criteria TBD (strict OOBE limits adopted to help protect adjacent band)
Wireless Broadband Services (3650-3700 MH2z)

A Many thousands around the country

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

Confidential NOKIA Bell Labs



FCC6s 3.5GHz Sharing Framewor Kk

A Both GAA & PAL users must register and comply with Spectrum Access System (SAS)
PAL users wil/| have ®cl ean exclusive use of spectrum
GAA users to share spectrum (non-exclusive)

A CAT-A CBSD restrictions on deployments (indoor use or outdoor use < 6 meters)
A CAT-B CBSD are limited to outdoor operations

3550 3600 3650

Priority Access License

New 3GPP Band (48) - A —
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Architecture
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A https://www.youtube.com/watch?v=y865wZ
MXii4&feature=youtu.be
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