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® NTIA is the President’s principal advisor on telecommunications and
information policy

® NTIA also manages federal spectrum
® ITS is the research and engineering branch of the NTIA
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Institute for Telecommunication Sciences (ITS)

® The Institute for Telecommunication Sciences (ITS) is the
U.S. government’s premier telecommunications laboratory
= Located in Boulder, CO
= ~80 technical staff, scientists, and engineers

® |TS mission
= Perform research and engineering required to inform policy
= Solve telecommunications concerns of other Federal agencies
= Perform analyses to manage and share spectrum efficiently

® |TS core capabilities
= Systems standards and evaluation (4G/LTE, 5G, user experience)
= Radio frequency (RF) propagation measurement and modeling
= Spectrum monitoring
= Electromagnetic compatibility (EMC) analysis
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Propagation Modeling

Reflection LOS
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® Propagation world experts: ITU-R Study Group 3.
® Derivation from first principles: IF-77, ITM

e \alidation of propagation mechanisms
for simple geometries

e Data-driven propagation models: urban,
forest clutter

® mm-wave Propagation Model (MPM): atmospheric
and hydrometeor propagation impairments
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® Use case: US Army
First IO Command

1ST 10 COMMAND

VICTORY THROUGH THE POWER OF INFORMATION

Nigeria FM Stations . LD @ e Information and
BRI oo Dokl cyberspace
N e § operations
B e Modular, adaptable
TN to 5G

e e Visualize system

| © 1000000t 4.000.000

i coverage and identify
‘ gaps

+ 5000010 99.999

5 " Labeokuta
A

{®

llagos
~ Q

Propagations
Reception Quality
[ Good Reception
[ Marginal Reception

1:6,000,000
Derived From: fmlist.org; ESRI; LandScan ot e )
SN ——— UNCLASSIFIED

October 10, 2019 www.its.bldrdoc.gov 5



Institute for Telecommunication Sciences %

Propagation Loss Measurements
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RF Systems Measurements
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Spectrum Monitoring

[ ® Monitoring paradigm shift

[ ® Drive dOWﬂ sensor cost
Client

e Standardized and open
software for distributed
! sensing and automation

AN

e Real-world research test
API and (optional) data service .

bed to experiment and
spur innovation

Manager

H SR e Operationalize production
! data distribution adhering
C to government security
APl and (optional) data service
controls

Sensor —
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Electromagnetic Compatibility

One instance in ® Link- and system-level simulation
a Monte Carlo
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LTE Priority Services Test Bed

® Emulate emergency scenarios
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Radio
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ITS is a cohesive, multidisciplinary team
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FirstNet & DOT Standards Approach
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5G Architecture

e Two radio technologies
= L TE (based on Release 15)
= Next Generation Radio (NR)

® Two core networks
= Evolved Packet Core (EPC — with potential evolutions)
= Next Generation Core Network (NGCN)
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Options for Cellular Configurations

Option 1) Standalone LTE, EPC Option 2) Standalone NR, NGCN
connected, Legacy connected
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Options for Cellular Configurations (cont.)

Option 3) Non-Standalone/’LTE Option 3a) Non-Standalone/’LTE
assisted”, EPC connected assisted”, EPC connected
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5G vision - at the outset

Gbps bandwidth
Enhanced Mobile Broadband 10 Mbpslm? traffic

/,,é% density

3D video, UHD screens

Gigabytes in a second

Smart Home/Buildin
/ e Work and play in the cloud

Augmented reality

— Industry automation

.Q—J Self Driving Car
Future IMT F Mission critical

Smart City
— application
1 million @ e.g. e-health
devices/km2
Massive Machine Type Ultra-reliable and Low Latency
Communications Communications

True ms latency
99,999% reliability
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Timeline

Rel-13 NSA Rel-13 NSA
(option-3) (option-3)
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freeze (incl 56 ASN.I (incl 56

SA) SA) Rel-13 [ate drop Rel-15 late drop
freeze ASN|

Rel-16 Study and Normative phase
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