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Background

- The long standing practice of spectrum management is to
respect the rights of incumbent users.

* New technologies are being developed that employ DSA
technigues to access spectrum while not causing interference
to the incumbent users.

e To accommodate these new technologies while
protecting the incumbents It Is necessary to ensure that the
DSA sharing techniques are well understood.
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What i1s DSA Technology?

- DSA technology allows a device to:

- evaluate its radio frequency environment using

spectrum sensing, geo-location, or a combination of
spectrum sensing and geo-location techniques;

- determine which frequencies are available for use
on a non-interference basis;

- reconfigure itself to operate on the identified
frequencies.



DSA Measurement Challenges

» Measurements to verify that the concept of DSA actually
works:

- controlled laboratory testing; and

- field testing.

- Compliance measurements:
- defining test signals;
- measuring DSA device response to test signals; and
- defining pass/falil criteria.
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Spectrum Innovation Sharing

Test-Bed Pilot Program

« The National Telecommunications and Information Administration
(NTIA) and the Federal Communications Commission (FCC) have
established a spectrum sharing Test-Bed Pilot Program where federal and
non-federal users can study the feasibility of increasing the efficient use
of the spectrum.

* As part of establishing the spectrum sharing Test-Bed Pilot Program

NTIA and the FCC identified 10 MHz of spectrum for shared federal and
non-federal use.

* The spectrum sharing Test-Bed Pilot Program will provide a means
for evaluating emerging technologies to improve sharing between federal

and non-federal users. .
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Spectrum Innovation Sharing
Test-Bed Pilot Program

Through a series of Federal Register Notices NTIA
requested public comment on the implementation of the
Test-Bed Pilot Program.

 The Commerce Spectrum Advisory Committee provided
recommendations to NTIA on how the Test-Bed Pilot
Program should be implemented.

 NTIA sought advice from the federal agencies on the
Interdepartment Radio Advisory Committee on
Implementing the Test-Bed Pilot Program.
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Spectrum Innovation Sharing
Test-Bed Pilot Program

Equipment employing DSA sharing techniques will be
considered in the Test-Bed Pilot Program.

 NTIA identified the 410-420 MHz band and the FCC
designated 10 MHz in the 470-512 MHz band for the
Test-Bed Pilot Program.

e The Test-Bed Pilot Program will be implemented in three
phases:

- Phase | : Equipment Characterization
- Phase Il : Evaluation of Capabilities
- Phase Il : Field Operation Evaluation 8



Test-Bed Pilot Program
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Spectrum Innovation Sharing

lot Program

-Bed P
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Spectrum Innovation Sharing
Test-Bed Pilot Program

- The following organizations were selected to participate
In the Test-Bed Pilot Program:

Adapt4 LLC

Adaptrum Inc.

BAE Systems

Motorola Inc.

Shared Spectrum Company

Virginia Polytechnic Institute and State
University
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Spectrum Innovation Sharing
Test-Bed Pilot Program

Test-Bed Participantsv

Parameter A B C D = F
Spectrum Spectrum
. Sensing Spectrum Spectrum Spectrum Sensing Spectrum
DSA Capabilities . . . .
P And Sensing Sensing Sensing and Sensing
Geo-Location Geo-Location
Transmit Bandwidth Fixed Variable Variable Fixed Fixed Fixed
Contiguous Non- Non- Single
Channel Structure g Contiguous Contiguous 9 Single Channel Single Channel
Channels Channel
Channels Channels
Monitoring F . . . . . .
onitoring Frequency Variable Fixed Fixed Fixed Fixed Fixed
Range
Monitoring Time Variable Variable Variable Variable Variable Variable
D.uple.:x Channe! . Yes No No No No No
Monitoring Capability
Power Level Power Level Power Level Statistical Power Level Power Level
Detection Method Exceeding Exceeding Exceeding Processin Exceeding Exceeding
Threshold Threshold Threshold g Threshold Threshold
Detection Threshold Variable Variable Variable Variable Variable Variable
Detection Time Variable Variable Variable Variable Variable Variable
Cooperatlve- §ensmg Yes Yes No Yes No No
Capability
Feature Da-at.e ction No No Yes No No No
Capability
Control Channel No Yes No No No No
Channel L(_)(.:k_OUt Yes Yes Yes Yes Yes Yes
Capability
Ch 1Cl . . . . . .
anneTim:arance Variable Variable Variable Variable Variable Variable
Channel . . . . . .
. Variable Variable Variable Variable Variable Variable
Re-Visit Time
Automatic Transmit
Disable Yes Yes Yes Yes Yes Yes
Capability

12



Preliminary
Examination of
DUT

= DUT Operational
Description

= List of Operating
Parameters

= Minimum values
= Maximum values

= Step size

= DUT Key Parameter

Verification

= Configuration Control

of DUT

Phase |
(Laboratory)
DUT Emission
Characterization

S—|

Phase |
(Laboratory)

DUT Sensor —-

Characterization

= DUT Modulated Emission
Spectrum Measurement

= Temporal Characteristics
of DUT Emissions

= DUT Modulated Emission
Spectrum Measurement

= Evacuated sub-carriers

= DUT Out-of-Band

Emission Levels

= Detection Sensitivity
= P25 Gated, Non-Faded
Co-Channel LMR Signal
= FM Gated, Non-Faded
Co-Channel LMR Signal
= Band Limited Gaussian
Noise

= Detection Sensitivity

(Simulated Vehicle Speeds of
5, 30, and 60 mph)
= P25 Gated, Rayleigh
Faded Co-Channel LMR
Signal
= FM Gated, Rayleigh
Faded Co-Channel LMR
Signal
= Rayleigh Faded Band
Limited Gaussian Noise
= Adjacent Channel
Interference
= Sensor Desensitization
= Sensor Out-of-Band
Interference Rejection
= DUT Cooperative Sensing
= DUT Geo-Location Policy
Database
= DUT Geo-Location Sensor
= Loss of Geo-Location Fix

Overview of Phase | Testing

Phase |
(Laboratory)

DUT Spectrum -

Access Behavior

= Channel Availability
Check

= Paired Channel
Availability Check

= DUT Geo-Location
Channel Availability
Check

= DITT Cnectriim Sengor

DUT Spectrum Sensor

and Geo-Location
Channel Availability
Check

Phase |
(Laboratory)
LMR Emission
Characterization

= LMR Modulated
Emission Spectrum
Measurement

= Temporal Characteristics
of LMR Emissions

Phase |
(Laboratory)
LMR Receiver
Performance
Characterization

«—

= Co-Channel Rejection
= Off Frequency Rejection
= P25 Header Obfuscation

Phase |
(Table Mountain)

Radiated Signal |-

Testing

= Channel Availability
Check in Simulated
Channel Environment
= Identification of
Available LMR
Channels
= Transmit Inhibit on
Locked-Out LMR
Channels
= Vacating of DUT
Operating Channels
= Expansion of DUT
Operating Channels
= Sensor Performance in a
Simulated Near/Far
Incumbent System
Environment
= Cooperative detection
of Hidden Nodes
Using Multiple DUTs 13
= Geo-Location Channel
Availability in a Simulated
Channel Environment
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Summary

« The test plan for Phase | of the Test-Bed Pilot Program has been
completed.

» Testing of the first DSA device at the NTIA Institute for
Telecommunication Sciences Laboratory in Boulder Colorado has been
completed and a report of the results is being prepared.

» Testing is underway for the second DSA device.

» Test plan for Phase I1/111 testing is being prepared

 Information on the Test-Bed Pilot Program is available at:

http://www.ntia.doc.gov/ntiahome/frnotices/2006/spectrumshare/comments.htm
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