SUPPORT TO PRIVATE SECTOR TELECOMMUNICATIONS ACTIVITIES:

Technology Transfer
to Industry and Academia

Outputs

*  Cooperative research and development
agreements with private companies and
universities to perform telecommunications
research and/or to use the Table Mountain field
site for telecommunications-related research.

*  Patented Video Quality Metric (VQM) software
moved into the public domain and made
available without license (on the ITS website) to
all interested parties.

Technology transfer is the process by which
existing knowledge, facilities, or capabilities
developed under Federal research and develop-
ment (R&D) funding are utilized to fulfill public
and private needs. This definition was developed by
the Federal Laboratory Consortium for Technology
Transfer (FLC), a network of over 700 Federal
laboratories including ITS, and the only govern-
ment-wide forum for technology transfer. Organized
in 1974, the FLC promotes and facilitates technical
cooperation among Federal laboratories, industry,
academia, and State and local governments.

ITS participates in technology transfer and commer-
cialization efforts in a number of ways: through fos-
tering cooperative telecommunications research with
industry where benefits can directly facilitate U.S.
competitiveness and market opportunities, through
making the Table Mountain field site available for
research by industry and academia, and also through
distribution of our patented software.

The Federal Technology Transfer Act of 1986
(FTTA), as amended, allows Federal laboratories

to enter into cooperative research agreements with
private industry, universities, and other interested
parties. Under this Act, an agency can implement a
cooperative research and development agreement
(CRADA) that protects proprietary information,
grants patent rights, and provides for user licenses to
corporations, while allowing Government expertise
and facilities to be applied to interests in the private
sector.

ITS has participated for a number of years in
CRADAs with non-Federal organizations to design,
develop, test, and evaluate advanced telecommunica-
tion concepts. Research has been conducted under
agreements with the following organizations:

. American Automobile Johnson’s Jobs
Manufacturers

NP . Lehman Chambers
Association

*  Lucent Digital Radio
*  Lucent Technologies

. Arete Associates
e ARINC
. AudioLogic, Inc.

¢ Bell Atlantic Mobile
Systems

. Motorola/Freescale
Inc.

*  Netrix Corporation

. *  RF Metrics
*  Bell South Enterprises Corporation
*  Lockheed Martin/

. Savi Technologi
Coherent Technologies avi lechnologles

. . Sensis Corporation
e East Carolina

University’s Brody *  Spectrum Mapping
School of Medicine LLC

*  Eton Corporation *  State of Wyoming

»  Telesis Technology

e FirstRF Corporation !
Laboratories

. General Electric
Company

. GTE Laboratories Inc.

*  University of Colorado

e University of

Pennsylvania
e Hewlett-Packard
Company (HP) *  US WEST Advanced
. Technologies
*  Integrator Corporation
. *  US WEST New Vector
* Intel Corporation Group

Not only does the private sector partner benefit, but
the Institute is able to undertake research in com-
mercially important areas that it would not otherwise
be able to do.

While ITS often participates in CRADAs that
involve performing measurements for an organiza-
tion (thus transferring the Institute’s knowledge

and expertise), another common form of technol-
ogy transfer utilized by ITS is to make the Table
Mountain field site available for telecommunications
research. Federal facilities such as Table Mountain
often contain resources (or, as in this case, are
resources) otherwise unavailable to the general pub-
lic. Active Table Mountain CRADAs in FY 2008
and publications resulting from them are described
on pp. 10-11.
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Support to Private Sector Telecommunications Activities

Laser research at Table Mountain (photograph courtesy Lockheed Martin/Coherent Technologies).

Another major technology transfer mechanism is
the use of intellectual property resulting from R&D
activities at Federal laboratories. In the past, ITS
made its patented Video Quality Metric (VQM) soft-
ware available to the public through royalty-based
licenses. However, this was problematic because

the VQM software is incorporated into a number of
ITU-T and ITU-R standards, which are supposed to
be made available to all interested parties. While in
some cases, restricting the availability of patented
material through licensing increases the likelihood
of commercialization, in the case of VQM, licensing
stymied its adoption. Because VQM is an interna-
tional standard there was worldwide interest in the
technology. As such, companies wanted easy access
to the software and assurances that the standard

was being widely adopted. In an effort to make the
VQM software more widely available, ITS began
distributing it royalty-free in FY 2007. Finally, in FY
2008, the VQM software was moved into the public
domain and made available without license to all
interested parties, through simplified web-based dis-
tribution. This move has achieved its goal of wider
distribution of this very popular software. Further
information about VQM can be found on pp. 58-59.

Cooperative research with private industry has
helped ITS accomplish its mission to support indus-
try’s productivity and competitiveness by providing
insight into industry needs. This has led to adjust-
ments in the focus and direction of other Institute
programs to improve their effectiveness and value.

ITS is interested in assisting private industry in

all areas of telecommunications. The pages of this
technical progress report reveal many technological
capabilities that may be of value to private sector
organizations. Such organizations are encouraged
to contact ITS if they believe that ITS may have
technology useful to them. Because of the great
commercial importance of many new and emerging
telecommunication technologies, ITS will continue
to pursue technology transfer to the private sector
through CRADASs and thereby contribute to the rapid
commercialization of these new technologies.

For more information, contact:
Brian D. Lane (303) 497-3484
blane@its.bldrdoc.gov
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SUPPORT TO PRIVATE SECTOR TELECOMMUNICATIONS ACTIVITIES:

ITU-R Standards Activities

Outputs

*  Ongoing technical support to the U.S.
Administration in ITU-R Working Party 5B, the
Radar Correspondence Group, and the Radar
Unwanted Emissions Group, on international
radar-related spectrum use and spectrum sharing
issues, and on propagation studies in ITU-R
Study Group 3.

*  Hosted the 2008 Block Meetings of ITU-R
Working Parties 3J, 3K, 3L, and 3M (see pp.
44-45 for more information).

*  Measurements of the effects of interference
from signals of radionavigation satellite systems
(RNSS) on long-range air surveillance radars.

*  Presentation on the radio spectrum occupancy
measurements for the International Symposium
on Advanced Radio Technologies (ISART) in
Boulder, CO.

uccess in worldwide telecommunication mar-
kets, as well as effective and compatible use of
telecommunications technologies both domestically
and abroad, is critical to the long-term health of the
United States, both economically and otherwise.
To achieve these goals, the U.S. Administration
actively participates in the single most important
worldwide telecommunications standards and regu-
latory body, the International Telecommunication
Union — Radiocommunication Sector (ITU-R),
to further its objectives with regard to all forms
of wireless communication on a worldwide basis.
ITS in turn provides important, ongoing techni-
cal support to the U.S. Administration in ITU-R
Study Groups 3 and 5; Working Parties 5B and 5D;
the Radar Correspondence Group (RCG); and the
Radar Unwanted Emissions Group. Current areas
of interest include (but are not limited to): potential
reallocation of radar spectrum; effects on radars of
interference from communication systems; dynamic
frequency selection technology proposed for 5-GHz
spectrum sharing between communication systems
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and radars; development of radar emission spectrum
measurement techniques; and development of more
efficient radar spectrum emission criteria.

Proposals have been made by non-U.S.
Administrations in ITU-R to introduce communica-
tion systems into bands that have heretofore been
allocated for radars on a primary basis. Currently, a
debate surrounds the introduction of WiMAX sys-
tems into radar bands on a worldwide basis. Another
area of interest and debate is the impact of radio-
navigation satellite system (RNSS) signals on the
performance of long-range air surveillance radars
that use the same band.

Since the U.S. Administration has made an enor-
mous investment in the development and deploy-
ment of both military and civilian radars, it is
essential that new systems proposed for spectrum
sharing with radars be examined for electromagnetic
compatibility with existing and future radars. To

this end, ITS engineers in FY 2008 were leaders in
an extensive, multi-agency effort to further measure
the effects of RNSS signals on long-range air sur-
veillance radars. Interference signals were injected
into the radar receiver while targets were observed.
At a variety of interference levels, the effects on
target detection were observed. The results of that
work have been prepared for submission to ITU-R
Working Party 5B. More generally, interference test
results have been used for U.S. Contributions in

WP 5B, the International Symposium on Advanced
Radio Technologies (ISART), and NTIA Reports and
Technical Memoranda.

To support the U.S. Administration’s spectrum
efficiency goals in FY 2008, ITS and OSM engi-
neers analyzed emission spectra from FM-pulse
(chirped) radars and compared the analysis results
to measurement results. Additional work in the ITU-
R has been devoted to chairmanship of the Radar
Correspondence Group by an ITS engineer, as well
as ongoing support for the U.S. Administration in
the Radar Unwanted Emissions Group on the topic
of future development of radar spectrum emission
criteria.
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An air surveillance radar station. A major focus of ITS support for

the U.S. Administration in the ITU-R is the protection of these and . .
. . . .. For more mformatlon, contact:
other radars with major defense and safety-of-life radar missions from Frank H. Sanders
interference from non-radar systems. (303) 497-7600

fsanders@its.bldrdoc.gov
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SUPPORT TO PRIVATE SECTOR TELECOMMUNICATIONS ACTIVITIES:

ITU-T & Related U.S.

Outputs

e Leadership of ITU-T and related U.S.
telecommunications standards committees.

*  Technical contributions presenting U.S.
standards proposals and ITS research results.

e Proposed ITU-T Recommendations and
associated U.S. industry standards.

he Institute has a long history of leadership,

technical contributions, and advocacy of
U.S. Government and industry proposals in the
International Telecommunication Union’s Tele-
communication Standardization Sector (ITU-T) and
related U.S. standards organizations. ITU-T is a
specialized agency of the United Nations, respon-
sible for developing the international standards
(Recommendations) that providers use to plan,
interconnect, and operate public telecommunica-
tion networks and services worldwide. ITU-T
Recommendations strongly impact both the evolu-
tion of U.S. telecommunication infrastructures and
the competitiveness of U.S. telecommunication
products in international trade.

The Institute’s long-term goal in ITU-T (and related
national standards work) is to motivate the standard-
ization of user-oriented, technology-independent
measures of telecommunication service quality, and
to relate those measures with the technology-specific
performance metrics and mechanisms providers use
to provision and operate networks. This work pro-
motes fair competition and technology innovation

in the telecommunications industry, facilitates inter-
working among independently-operated networks
and dissimilar technologies, and helps users define
their telecommunication needs and select products
and services that best meet them.

In FY 2008, the Institute provided leadership in two
key ITU-T groups: Study Group (SG) 13 and SG 9’s
Working Group on Quality Assessment. Institute
staff also provided leadership in the Alliance for
Telecommunications Industry Solutions (ATIS)
Network Performance, Reliability, and Quality of
Service Committee (PRQC). SG 13 is developing
international standards for Internet Protocol (IP)
based Next Generation Networks (NGNs) that will

Standards Development

offer integrated voice, video, data, and multimedia
services — and innovative new services like IP
television (IPTV) — with assured quality levels.
An ITS staff member served as Vice Chair of ITU-
T SG 13 and chaired SG 13’s Working Party (WP)
4, which was responsible for 24 NGN Quality of
Service (QoS) and Operation, Administration and
Management (OAM) standards development proj-
ects. An ITS staff member chairs SG 9’s Working
Group on Quality Assessment, which defines
quality objectives for integrated broadband cable
networks and television and sound transmission.

In that group, ITS chairs Question 14/9 (Objective
and Subjective Methods for Evaluating Audiovisual
Quality in Multimedia Services). ITS also leads
and contributes to the ITU-affiliated Video Quality
Experts Group (VQEG), which works with SG 9,
SG 12 (Performance and QoS), and ITU-R WP 6C
(Broadcasting Services — Programme Production
and Quality Assessment) to develop objective,
computer implementable, perception-based video
and multimedia quality metrics that emulate the
human visual system. In related work, ITS leads
the Joint Rapporteur Group on Multimedia Quality
Assessment (JRG-MMQA), a cross-cutting [TU-T
standards body that unites the video quality expertise
of SG 9 with the audio quality expertise of SG 12
in an effort to develop objective, perception-based
metrics for combined audio and video signals in
mobile and PC environments. ATIS PRQC develops
national standards and contributes to ITU-T stan-
dardization in all of these technology areas. During
FY 2008, Institute staff members led PRQC’s QoS
and Security Task Forces.

In FY 2008, Institute leaders contributed strongly to
management of the Next Generation Network Global
Standards Initiative (NGN-GSI), a SG 13-based
standards development program that coordinates and
accelerates NGN standardization across many ITU-T
Study Groups. During FY 2008 SG 13’s NGN-GSI
handled over 1000 input documents and produced
over 130 output documents, including 38 new ITU-T
Recommendations and other specifications.

The Institute’s PRQC leaders organized and man-
aged seven PRQC meetings during FY 2008.
Among other outputs, the group produced a new
American National Standard (ANS) that defines an
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equipment-oriented avail-

ability metric for IP-based i : / 1

networks and services; a new

ANS that defines Emergency i " A

Telecommunication Service
(ETS) connection admission
and service restoral prior-

ity levels for NGNs; and a
new ANS that specifies an
algorithm (developed at ITS)
for calibrating transmitted
and received video streams.
ITS staff members spear-
headed PRQC contributions
enabling ITU-T SG 12 to complete two new ITU-T
Recommendations on IP QoS interworking.

Model A FR: p=092

An ITS staff member founded the Video Quality
Experts Group and has co-chaired it since 1997.
VQEG enables video experts from many countries
to collaborate in developing and evaluating video
quality metrics (VQMs), and its results strongly
impact the standardization of VQMs in both ITU-
T and ITU-R. The group works primarily via an
e-mail reflector, publicly accessible at http://www.
VQEG.org. During FY 2008 the number of par-
ticipants subscribed to this reflector grew to 650.
ITS chaired two physical VQEG meetings in FY
2008. ITS also contributed to VQEG’s Reduced
Reference-No Reference (RRNR) TV, HDTV, and
Multimedia video test plans and provided key video
source material to VQEG during FY 2008. ITS is
spearheading new ITU-T work on multimedia qual-
ity assessment through its leadership in VQEG and
the JRG-MMQA.

FY 2008 saw the completion of VQEG’s multi-

year Multimedia Phase I Project. The results of this
validation test were reported to the ITU, and ITU-T
Study Group 9 approved two new Recommendations
based upon VQEG?’s test results:

o J.247, “Objective perceptual multimedia video
quality measurement in the presence of a full
reference”

e J].246, “Perceptual visual quality measurement
techniques for multimedia services over digital
cable television networks in the presence of a
reduced bandwidth reference.”

The figure above gives three plots showing results
from one of the 41 subjective experiments in
VQEG’s Multimedia Phase I test. The left plot

Model B RR: p=0.89 PSNR FR. p=0.85

Example correlations from VQEG s Multimedia Phase I test using ITU-T
Recommendations J.247, J.246, and PSNR.

shows the correlation (p) for a full reference (FR)
model from ITU-T Recommendation J.247; the
middle plot shows the correlation for a reduced
reference (RR) model from J.246; and the right plot
shows the correlation for Peak Signal to Noise Ratio
(PSNR), which is the traditional method used to
measure signal quality. The new standardized meth-
ods show considerable improvement over PSNR.

Other Recommendations approved under ITS leader-
ship in ITU-T Study Group 9 in FY 2008:

e J.244, “Calibration methods for constant mis-
alignment of spatial and temporal domains with
constant gain and offset.” This Recommendation
contains methods for calibrating transmitted
video against source video in preparation for
objective quality assessment.

*  PO910 Revised, “Subjective video quality assess-
ment methods for multimedia application.” The
major change in this Recommendation was
the addition of the Absolute Category Rating
— Hidden Reference (ACR-HR) method for sub-
jectively assessing multimedia video.

P.912, “Subjective video quality assessment
methods for recognition tasks.” This new
Recommendation provides video quality assess-
ment methods for applications that require a
measurement of the ability to perform tasks
using video.

Follow-on VQEG/SG 9 work will include
Reduced Reference/No Reference, High Definition
Television, and Hybid Perceptual/Bit Stream VQM
validation tests.

For more information, contact:
Arthur A. Webster

(303) 497-3567
awebster@its.bldrdoc.gov
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