


Evolution of Space

Y esterday’ s World

Ground-breaking
technology

Directed by government
Driven by military needs |
Cold War Superpower Today’s World
use * Proven technology

 Directed by entrepreneurs

Only military .
. e Driven by commercial
applications needs

State-of-the-art military . Gjobal availability & use

e Dual-use applications
« Converging capabilities



Spectrum Problem Space

No RF spectrum coordination for sub-orbital
space/aerospace vehicles. Thisincludes ‘ satellite launch
vehicles and it places the world’ s launch site & test range
Infrastructure at risk.

It has taken since 1992 to raise this as a possible agenda
item for the World Radio Conference and thiswill be
voted on in June/July 03 in Geneva.

Outcome of a‘yes vote meansit WILL be on the agenda
at WRC-06/7.

Outcome of a‘no’ vote means it could take another 17
years before it can be raised again.

So far, only 3 countries have indicated a‘yes — noting
that one country = 1 vote at the WRC.

So who is at risk?



Space Rocket Launch Sites Around the World

1 - Vandenherg 7 - Hammaguir 12 - Palmachim 17 - Xichang

2 - Edwards 8 - Torrejon 13 - San Marco 18 - Taiyuan

3 - Wallops Island 9 - Andoya 14 - Baikonur 19 - Svohodny

4 - Cape Canaveral 10 - Plesetsk 13 - Sriharikota 20 - Kagoshima

3 - Kourou 11 - Kapustin Yar 16 - Jinquan 21 - Tanegashima
6 - Alcantara 22 - Woomera




Mission Reliabilit

—

IR
o
o

)
Ny -
il

o
©
a

[

| nstrumentation
Mission Reliability

0.90

COMMS A

RANGE SAFETY
DISPLAYS & “.‘
PROCESSORS

COMMAND —|—A—A AM A

LINKS

OTHER

1JAN95

1JAN96

1JAN97 1JAN98 1JAN99




Military Systems Test, Training and
Experimentation Perspective

Mission

Future TT&E

TraditionalliEs



NEO Range Grid — enables connectivity to virtual &

constructive ssmulations.

UzR:

The Range Grid

Sensor Grid
Connects the sensors of the
system under test

Information Grid
Connects the Command &
Control function of the
system under test

Engagement Grid
Connects the shooters of
the sysfem under test

Range Grid

Connects the system under
test to the range network for
observation, control,
assessment and simulation




SPACE SHUTTLE

e CONTINUED ACCESSTO S-BAND
CONSIDERED CRITICAL FOR
ASTRONAUT SAFETY

e SBAND UPLINKSVIA TDRSAND
GROUND STATIONS [S-BAND @
2025-2110 MHZ]

«  INCREASING FLIGHT RATE WELL
INTO THE 21TH CENTURY IN
SUPPORT OF INTERNATIONAL
SPACE STATION [2010]




L ockheed Martin Two-Stage-to-
Orblt Concept




TRACKING & DATA RELAY
SATELLITE

RELAY S UPLINK AND DOWNLINK
SIGNALS BETWEEN EARTH
STATION [WSGT] AND LOW EARTH
ORBIT SPACECRAFT [SHUTTLE]

e “FORWARD LINKS’ TO USER
SPACECRAFT IN 2025-2110 MHZ
BAND; KU-BAND USED FOR HIGH
RATE ACCESS

e CURRENTLY SIX TDRSS
SATELLITESAT VARIOUS GSO
LOCATIONS; FOLLOW-ONS FOR
ADDITIONAL THREE TDRS S (H, I, J)
AT $300M EACH




INTERNATIONAL SPACE
STATIO

« WILL USE SSBAND FOR
OPERATIONAL CONTROL
AND TT&C

« MAJORINTERNATIONAL
INVESTMENT IN PROGRAM

e NASA PARTNERSINCLUDE

ESA GERMANY
FRANCE

NASDA ITALY
CANADA RUSSIA

« END OF CONSTRUCTION 2002
e 10 YEARLIFETIME




ADDITIONAL PROGRAMS

HUBBLE

GLOBAL SEA LEVEL MEASUREMENT

DETERMINE GLOBAL CIRCULATION &
PREDICT GLOBAL CLIMATE

HUBBLE SPACE TELESCOPE IS MAJOR
ECONOMIC INVESTMENT

CURRENTLY RETURNING DATA ON
ORIGINS OF UNIVERSE

OBSERVING, MONITORING &
UNDERSTANDING GLOBAL CHANGE



INTERNATIONAL
SPACE SCIENCE USAGE

. ADMINISTRATIONS WHICH HAVE LAUNCHED S-BAND SATELLITES

INCLUDE:

—  GERMANY UNITED KINGDOM INDIA
JAPAN SWEDEN ITALY
CANADA SPAIN FRANCE
BRAZIL UKRAINE RUSSIA

. ADMINISTRATIONS WHICH WILL LAUNCH S-BAND SATELLITES:

—  ARGENTINA DENMARK HOLLAND
KOREA TONGA PORTUGAL
CHILE S. AFRICA

wen QG

ogenzia spoziale
italicna




US merges future Military and Civil problem/solution space.

White House Office of Science & Technology Directive - 2000

» Sensor and C2 capabilities necessary to safely conduct national security,
civil, and commercial space launch operations, as well as test and evaluation
of land- and sea-based ballistic missiles and other systems.

» Range facilities and systems also include buildings, instrumentation, support
equipment, associated utility systems, and command and control networks, such
as:

—ROCC providing C3

—Radar systems and other metric tracking assets
—Optical tracking, video and photographic assets
—Telemetry receivers and processing systems
—Command transmitters and other safety system assets
—Weather measurement and prediction capabilities

—Communications systems and switching nodes to distribute voice and video
and data

—Airspace, sea, and land area surveillance assets




Independent NASA Study

Space-based Telemetry and Range Safety (STARS)

Study / demonstration of space-based communications to determine the feasibility of utilizing
existing space network to provide communication paths between research aircraft, launch
vehicles and mission / launch control center.

NASA Study & Team now merged with ARTWG



ARTWG Faces Multiple Challenges
In Achieving Desired Outcomes.

Building the Community
Shared Understanding, Buy-in,
Commitment, and Follow-through

" _ , Creating
Building Strategic Products a Shared

Vision, Stakeholder Needs, Goals, Objectives,
Strategies, M easures, Roadmap

Mental
Model

Building & Following
a Strategic Process

/Desired Outcomes\

» Understanding

* Product

o Commitments

o Champions

o Actions

* Funding

e Changesin
performance




Progress Report:

Membership:

« Membership of more than 300 (more than 200 registered on new web site)
— 7 AF sites (PAFB, VAFB, Peterson AFB, Pentagon, LA AFB, Tinker AFB, Kirtland AFB)
— 10 NASA Centers
— 36 aerospace companies
— 7 aerospace consultant companies
— 3 AFRL Sites (Rome, Eglin, Wright-Patterson)

— 2 Navy sites (NOTU-CCAS & NAVAIR Pt. Magu)
— 5Universities

— Codlition of Spaceport States
— Cadlifornia Space Authority

— Alaska Space Authority

— Florida Space Authority

— NOAA

— FAA

— DOC

— DOT

— Other

« ARTWSG Leadership Team organizations:

— NASA, AF, AFRL, Alaska Space Authority, Aerospace Corp, Booz/Allen/Hamilton, Florida Air Nation Guard,
FAA



Recommended Future Range Concept

* Near-term (FY 2004-2009)

— Basaline=current ranges plus planned modernization including
GPS metric tracking

— Pursue technology development

— Demonstrate utility of space-based and mobile systems for
telemetry and commanding

e Mid-term (FY 2010-2015)
— Use space-based and mobile assets to supplement capacity and
geographic coverage
— Support flight test scenarios and operations involving multiple
ranges, new areas
o Far-term (FY 2016-2028)

— Transition to primarily space-centric range concept for regular
operations

— Deploy and make regular use of mobile range assets when and
where needed



US Summary

Current spectrum barely supports today’ s sub-orbital TM requirements and
cannot support tomorrows.

L osses due to spectrum auctions will significantly increase burden

Scheduling and delay problems becoming more common place and threaten to
significantly increase the cost of flight test, launch and research

Additional spectrum somewhere below 30 GHz needed to accommodate:
Higher bit rates of next generation flight test vehicles (Space and Aerospace)
Newly emerging HRDV technology

| nternational efforts

are needed to identify candidate spectrum to meet these future requirements and
convince international community of the needs of the aeronautical flight test
community (space & aerospace)




THE INTERNATIONAL
CONSORTIUM FOR TELEMETRY

Encroachment Is an international 1ssue

We need to better protect and defend our
spectrum

|CTS chartered by the International Foundation
for Telemetering (1FT).

Formed in response to the need for an
International coalition

— common goal of ensuring the availability of
el ectromagnetic spectrum for telemetering..

— outside charter of CCSDSSFCG



|ICTS Activities

DEFEND what we have now l

e Education
e International Coordination

DEVELOP technologies
to meet near -term growth
*ARTM
* DOD/NASA Cooperation
RESEARCH ways to
meet
far -term growth

3G RSWN



< WRC-2006/7 Agenda Item 2.12: to consider spectrum
requirement for wideband aeronautical telemetry in the
band between 3 GHz and 30 GHz.

< WRC 2003 to review agenda item (endorse/drop)

< |CTS Working Group formed to Address 2.12
< Address Economic Impacts
< Address the feasibility of Homogenized band

< |CTS Members to conduct country studies to identify
economic impacts and inform I'TU WRC 03 delegates.



< Homework...
All stakeholders need to;

< Consider the economic impact of telemetry spectrum encroachment
to their company

&
&
&

Loss of jobs
Impact on time to market
Additional risk/decreased safety

< Inform your ITU representative of;

&

&
&
&

the need to support ITU Recommendation 2.12 at WRC 2003
(June/July) as a WRC 2006/7 Agenda Item

The need to protect TM spectrum from further encroachment
or weakened protection

The need to keep communication channels open
Join ICTS! Vide: http://www.telemetry.org



Preparatory meetings

There are three meetings for this year’s
WRC - one covering the Americas, one covering
Europe and one covering the Asia/Pacific region.

As Tollows, the WRC preparatory group that covers
North & South America has voted to prepare an
official position 1n favour of the need for a
globally homogenised telemetry band 1n the 3-30GHz
band.

It remains to be seen how Europe (meeting on 6th
March) and the Asia/Pacific forum (19th Feb) will
vote.






