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Partial list, effective March 15, 2010, of SCRIBD online publications on STEER and C-HALO*

* Smart Transport, Energy and Environment Radio systems, and Cooperative High Accuracy Location

Click blue titles links to go to the publication.

(Sky-Tel) Proposed US High Accuracy Location Infrastructure: Cost-Benefit Study Outline, UC
Berkeley

A 2010 University of California-Berkeley group cost-benefit study on Cooperative High
Accuracy Location (C-HALO) with tightly integrated dedicated wireless communications, for
nationwide smart transportation systems in the United States, with extensions to other
domains: A next generation nationwide location infrastructure. The study is sponsored as
public-interest research by unrestricted grants and grant pledges from Skybridge Spectrum
Foundation and related LLCs that hold FCC licenses for nationwide smart transport, energy,
and environment, including free core services (those most needed for safety and transport
efficiency). The study follows on past work by the same University group and Skybridge in
these areas.

(Sky-Tel) Nov 2008. 20-Year Projection of Economic Benefits of High Resolution Positioning
Services, For Australia. Allen Group

(Sky-Tel republished and noted)* 2008 study of the economic benefits of high accuracy
location or positioning in Australia, projections through year 2030, assuming the
implementation of planned, or 'organic' widespread nationwide GNSS augmented systems,
such as by use of N-RTK. The benefits are estimated for only three economic sectors:
agriculture, mining, and civil engineering and construction. Those benefits estimated to be in
the range of .1.1 to 1.2% of GDP by 2030. Based on this study, Sky-Tel roughly estimates
that if C-HALO (very wide area, cooperative high accuracy location for transportation and all
other sectors)* is implemented, the GDP increase would be in the range of 10%, and certainly
a substantial multiple of 1.1 to 2.1 %, and that should apply to the US as well as Australia.
This would equate to about $14 trillion in increase over that time period, for reasons indicated
in margin notes in this study. - - - - - * This document is noted and republished on Scribd by
Skybridge Spectrum Foundation and Telesaurus LLCs (Sky-Tel). They hold 200 and 900 MHz
FCC licenses nationwide in the US for Smart Transport, Energy and Environment Radio
(STEER) systems including its component Cooperative High Accuracy Location (C-HALO). See
other Scribd articles on Sky-Tel STEER and C-HALO (e.g., Google "Skybridge C-HALO STEER").
STEER and C-HALO core wireless location and communication services for public safety, traffic
flow, and environmental monitoring and protection, and related smart energy, will be at no
cost to end users.

(Sky-Tel) Skybridge - Telesaurus Plan: Nationwide High Accuracy Location Based Intelligent
Transportation (2008)

2008 Summary of the Telesaurus LLCs- Skybridge Spectrum Foundation plan for
nationwide Intelligent Transportation Systems based upon high accuracy (sub-meter) location
(HALO) and guidance of vehicles, along and across lances, using terrestrial and space (GPS-
GNSS) multilateration and other forms of location determination, along with tightly integrated
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dedicated two-way and one-way radio communications, and dynamic GIS, as from ESRI. The
plan was submitted at the 2007 ITS World Congress in Beijing, the FCC, NTIA and other
entities and fora. The core safety and efficiency services will be at no cost to government
agencies and the general public. Telesaurus and Skybridge are developing the technical
components and deployment concepts with assistance of transportation-, wireless-, and other
experts at the University of California, Berkeley, and other entities. More recent work includes
support of smart transportation as integrated with smart or intelligent transportation, as in
V2G (vehicle to grid) enabled by said HALO+tight wireless. Smart transportation and energy
systems will in large part merge, and they each and especially together need the planned
dedicated radio location and communication networks.

(Sky-Tel) High Accuracy Location (HALO) for Intelligent Transport & Infrastructure, and GPS
backup

2009 presentation regarding planned nationwide High Accuracy Location (for vehicles,
etc.) to augment and backup GPS, to the US Office of Position Navigation & Timing (that
coordinates GPS among Federal agencies and is liaison with private sector) by W. Havens of
Skybridge Spectrum Foundation (that holds FCC mLMS licenses with Telesaurus Holdings) and
Prof. Raja Sengupta of University of California Berkeley, also with Prof. Kannan Ramchandran.
The same presentation was made to other public agencies, and associations involving wireless
communication and public safety.

(Sky-Tel) Skybridge-Telesaurus 2009 Overview of High Accuracy Location- HALO- to US DOT
RITA

2009 presentation to US DOT RITA by Warren Havens for Skybridge Spectrum Foundation
(with support by Telesaurus LLCs, and in association with Prof. Raja Sengupta at University of
California Berkeley, of nationwide High Accuracy Location (HALO) as the foundation for
advanced Intelligent Transportation Systems, provide sub-meter accuracy guidance of vehicles
along and across lanes to greatly reduce accidents, congestion, pollution, etc.

(Sky-Tel) Smart Transport, Energy & Envrionment Radio - STEER, presentation to Caltrans,
2009

2009 presentation of STEER- Smart Transport, Energy & Environment Radio systems by
Warren Havens of Skybridge Spectrum Foundation (with support of Telesaurus LLCs, and Prof.
Raja Sengupta and others of University of California Berkeley) to Caltrans. STEER is a
proposed nationwide dedicated radio service for purposes noted above. It includes HALO- High
Accuracy Location, and core services at no cost to end users (like GPS).

(Sky-Tel) C-HALO Justified in 2008 Federal Radio Navigation Plan- Excepts

Excerpts from the US 2008 Federal Radionavigation Plan, selected and annotated to show
its support of Sky-Tel's planned C-HALO. Sky-Tel is Skybridge Spectrum Foundation and
Telesaurus LLCs. They hold 200 and 900 MHz FCC licenses nationwide in the US for Smart
Transport, Energy and Environment Radio (STEER) systems including its component
Cooperative High Accuracy Location (C-HALO). See other Scribd articles on Sky-Tel STEER and
C-HALO (e.g., Google "Skybridge C-HALO STEER"). STEER and C-HALO core wireless location
and communication services for public safety, traffic flow, and environmental monitoring and
protection, and related smart energy, will be at no cost to end users.

(Sky-Tel) Re Existing & Planned N-RTK Networks US & Worldwide

Dec 2009 compilation by Sky-Tel* of extensive materials describing major existing and
planned Network RTK (N-RTK) networks in the US, Europe, Japan, New Zealand and Dubai (as
examples). N-RTK provides high accuracy location over very wide areas, cost effectively. It's
growth worldwide is dramatic, but it is not yet used for wide-area Intelligent Transport since
N-RTK GNSS augmentation must be further augmented to provide needed accuracy and
reliability in area of GNSS satellite blockage and RF multipath. Sky-Tel plans "C-HALO" for
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that. / Sky-Tel is Skybridge Spectrum Foundation and the Telesaurus LLCs of Berkeley
California. They hold 200 and 900 MHz FCC licenses nationwide in the US for Smart Transport,
Energy and Environment Radio (STEER) systems including its component Cooperative High
Accuracy Location (C-HALO). / Google other Scribd articles on Sky-Tel STEER and C-HALO.
STEER and C-HALO core wireless location and communication services for public safety, traffic
flow, and environmental monitoring and protection, and related smart energy, will be at no
cost to end users.

(Sky-Tel) US Leader in GNSS- PNT, International Comparisons

Nov-Dec 2009 survey in GNSS showing US still the leader in international GNSS and PNT
(position, navigation and timing). Comments by Sky-Tel on why C-HALO in the US will help
maintain that lead. / Sky-Tel is Skybridge Spectrum Foundation and Telesaurus LLCs of
Berkeley, California. They hold 200 and 900 MHz FCC licenses nationwide in the US for Smart
Transport, Energy and Environment Radio (STEER) systems including its component
Cooperative High Accuracy Location (C-HALO). See other Scribd articles on Sky-Tel STEER and
C-HALO (e.g., Google "Skybridge C-HALO STEER"). / STEER and C-HALO core wireless location
and communication services for public safety, traffic flow, and environmental monitoring and
protection, and related smart energy, will be at no cost to end users.

(Sky-Tel) Smart Railroads- 200 Wide Band+ High Accuracy Location, By Federal Railroad
Admin, 2008

2008 presentation by the Federal Railroad Administration of developments for smart or
intelligent railroads based in large part on advanced wireless communications using 200 MHz
radio spectrum, additional spectrum for wider band wireless, high accuracy location by
enhanced GPS, etc. This parallels similar developments in intelligent or smart highways,
electric grid, airports, and other core infrastructure, and for smart environment (wide scale
environmental monitoring and protection). Skybridge Spectrum Founcation, Telesaurus and
related LLCs focus on wireless for these Smart Transport, Energy, and Environment Radio
systems, with core service to be free to government agencies and the general public.

(Sky-Tel) Daimler Benz- Precise Mapping & Location for Smart Transport, Lane-based ITS, Etc.

"The Potential of Precision Maps in Intelligent Vehicles," by Christopher K. H. Wilson, Seth
Rogers, Shawn Weisenburger, of Daimler Benz research. Apparently published in late 1990s or
200* early. Discussed the value, some methods, and high probability of near-future high-
accuracy road digital mapping and maps, and vehicle positioning on the maps, for critical
roadway safety and a convenience applications. Discusses vehicle-to-vehicle methods, and
vehicle-to-roadside methods as well, to supplement GPS and INS. One of a small number of
research papers on high-accuracy location and mapping for public road transportation
applications. Important that Daimler Benz, the world's leading high-end automobile maker, did
this research, since as the article reflects, the high-end vehicle market segment (along with
some government, trucking and other vehicle segments) will logically be first adopters. This
document is noted and republished on Scribd by Skybridge Spectrum Foundation and
Telesaurus LLCs (Sky-Tel). They hold 200 and 900 MHz FCC licenses nationwide in the US for
Smart Transport, Energy and Environment Radio (STEER) systems including its component
Cooperative High Accuracy Location (C-HALO).

(Sky-Tel) Trimble-APCO Request for RTK Spectrum in US in VHF Range for Critical
Government and Private Uses

[Sky-Tel]* 2001 request by Trimble and APCO (American Association of Public Safety
Communications Officials) to the FCC to allocate approx. 1/2 MHz of spectrum in high band
VHF range for RTK (real time kinematic GPS- GNSS augmentation), and describing
governmental and private sector safety-of-life and other critical applications of RTK. Since
2001, RTK has evolved to Network RTK (N-RTK) for increased coverage, accuracy, and cost
effectiveness, and RTK and N-RTK have grown by some order of magnitude. / Sky-Tel plans to
provide the needed 200 MHz VHF and 900 MHz UFH spectrum for N-RTK nationwide in the US.
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/ * This document is noted and republished on Scribd by Skybridge Spectrum Foundation and
Telesaurus LLCs (Sky-Tel). They hold 200 and 900 MHz FCC licenses nationwide in the US for
Smart Transport, Energy and Environment Radio (STEER) systems including its component
Cooperative High Accuracy Location (C-HALO). Google other Scribd articles on Sky-Tel STEER
and C-HALO. STEER and C-HALO core wireless location and communication services for public
safety, traffic flow, and environmental monitoring and protection, and related smart energy,
will be at no cost to end users.

[Sky-Tel] RTK Extend. Navcom Starfire Satcom GNSS Augmentation Extends RTK When Lacks
Coverage

[Sky-Tel]* 2007 Navcom (J. Deere) white paper on use of its "StarFire" satellite based
[GNSS] augmentation system (SBAS), with decimeter accuracy, noted for its topic of
extending Network RTK accuracy (or close to its accuracy) temporarily in periods and places of
no RTK wireless coverage. Also, StarFire maintains its accuracy for about 20 minutes if its
satcom coverage is interrupted. These functions are important for Sky-Tel planned nationwide
high accuracy location infrastructure and service. (Somewhat similar functions may be
achieved using other SBAS. The differences will be separately discussed.) * This document is
noted and republished on Scribd by Skybridge Spectrum Foundation and Telesaurus LLCs
(Sky-Tel). They hold 200 and 900 MHz FCC licenses nationwide in the US for Smart Transport,
Energy and Environment Radio (STEER) systems including its component Cooperative High
Accuracy Location (C-HALO).

(Sky-Tel) 2009.Importance of N-RTK, Wireless for Location Services, And Radio Location
Augmentation of GNSS- by Trimble CEO

(Sky-Tel)* 2009, Trimble CEO on the growth and importance of N-RTK, wireless for
location services, and radio location (e.g., multilateration pseudolites) for GNSS augmentation
in the International GNSS-based location industry. - - - - - * This document is noted and
republished on Scribd by Skybridge Spectrum Foundation and Telesaurus LLCs (Sky-Tel). They
hold 200 and 900 MHz FCC licenses nationwide in the US for Smart Transport, Energy and
Environment Radio (STEER) systems including its component Cooperative High Accuracy
Location (C-HALO). See other Scribd articles on Sky-Tel STEER and C-HALO (e.g., Google
"Skybridge C-HALO STEER™). STEER and C-HALO core wireless location and communication
services for public safety, traffic flow, and environmental monitoring and protection, and
related smart energy, will be at no cost to end users.

(Sky-Tel) 2006 mRTK Research by Nokia-- Mass-market Mobile RTK, With Sky-Tel Cover
Memo

(Sky-Tel).* 2006 article by Nokia researchers on mobile RTK or mRTK, a form of network-
or N- RTK. One value of this article is to indicate the importance of upcoming high-accuracy
location in the broader wireless industry. Sky-Tel believes that a better idea than mRTK, which
uses compromises deemed needed for commercial wireless, is the N-RTK-based C-HALO that
Sky-Tel plans, which will be available for commercial (and some private) wireless operators
and terminal makers without charge, for the defined critical functions. C-HALO will commence
with mission-critical grade N-RTK, and expand from there as indicated in other Sky-Tel
publications on Scribd. * This article is noted and republished on Scribd by Skybridge
Spectrum Foundation and Telesaurus LLCs (Sky-Tel). They hold 200 and 900 MHz FCC licenses
nationwide in the US for Smart Transport, Energy and Environment Radio (STEER) systems
including its component Cooperative High Accuracy Location (C-HALO). See other Scribd
articles on Sky-Tel STEER and C-HALO (e.g., Google "Skybridge C-HALO STEER"). STEER and
C-HALO core wireless location and communication services for public safety, traffic flow, and
environmental monitoring and protection, and related smart energy, will be at no cost to end
users.
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(Sky-Tel) Introduction to Network RTK.6-2008

(Sky-Tel)* 2008 Introduction to Network RTK (N-RTK) by IAG Working Group 4.5.1:
Network RTK (2003-2007). *This article is noted and republished on Scribd by Skybridge
Spectrum Foundation and Telesaurus LLCs (Sky-Tel). They hold 200 and 900 MHz FCC licenses
nationwide in the US for Smart Transport, Energy and Environment Radio (STEER) systems
including its component Cooperative High Accuracy Location (C-HALO). See other Scribd
articles on Sky-Tel STEER and C-HALO (e.g., Google "Skybridge C-HALO STEER"). STEER and
C-HALO core wireless location and communication services for public safety, traffic flow, and
environmental monitoring and protection, and related smart energy, will be at no cost to end
users. Note: Scribd does not display highlights and other emphases added by Sky-Tel, and to
partly compensate, they instead use margin text notes and arrows.

(Sky-Tel) N-RTK GNSS- Global Amenity for High Accuracy Location

(Sky-Tel)* 2005 Article on N-RTK GNSS, as the new Global Amenity for High Accuracy
Location.* This well-presented case in this article is even more compelling today. It explains
the growth in N-RTK and the need for it to become a global amenity, as the principal needed
augmentation of GNSS for increased accuracy and reliability. It also explains how N-RTK is
founded on wireless communication recent-years advances, and why N-RTK needs wider
wireless coverage than provided by commercial wirelesss, as Sky-Tel plans. *This article is
noted and republished on Scribd by Skybridge Spectrum Foundation and Telesaurus LLCs
(Sky-Tel). They hold 200 and 900 MHz FCC licenses nationwide in the US for Smart Transport,
Energy and Environment Radio (STEER) systems including its component Cooperative High
Accuracy Location (C-HALO). See other Scribd articles on Sky-Tel STEER and C-HALO (e.g.,
Google "Skybridge C-HALO STEER™). Note: Scribd does not display highlights and other
emphases added by Sky-Tel, and to partly compensate, they instead use margin notes and
arrows.

(Sky-Tel) Chip Scale Atomic Clocks, For GNSS Augmentation, C-HALO

Dec 2009 complied. Chip Scale Atomic Clocks (CSACs) with tightly integrated MEMS
inertial measurement unit and SDR GPS-GNSS, for high accuracy PNT: position, navigation
and timing. Compilation for by Skybridge Spectrum Foundation and Telesaurus LLCs (Sky-Tel).
Sky-Tel holds 200 and 900 MHz FCC licenses (CMRS and PMRS) nationwide in the US for C-
HALO (Cooperative High Accuracy Location) and tightly integrated communications for Smart
Transport, Energy, and Environment Radio (STEER) systems, with no-charge core services for
highway safety and flow, better energy systems, and environmental monitoring and
protection. Sky-Tel C-HALO will use GPS-GNSS with N-RTK as a first phase, followed by
augmentation using multilateration pseudolites, INS, and other mobile location techniques.
These materials based on CSACs show important advances being pursued in such
augmentation.

(Sky-Tel) Multilateration- Aircraft & Ground Vehicles, Compilation, For C-HALO

Dec 2009 complied. Multilateration tracking for aircraft & ground vehicles. Compilation for
by Skybridge Spectrum Foundation and Telesaurus LLCs (Sky-Tel). Sky-Tel holds 200 and 900
MHz FCC licenses (CMRS and PMRS) nationwide in the US for C-HALO (Cooperative High
Accuracy Location) and tightly integrated communications for Smart Transport, Energy, and
Environment Radio (STEER) systems, with no-charge core services for highway safety and
flow, better energy systems, and environmental monitoring and protection. Sky-Tel C-HALO
will use GPS-GNSS with N-RTK as a first phase, followed by multilateration pseudolites, INS,
and other mobile location techniques).

(Sky-Tel) Intuicom RTK Bridge Radio, 902-928 MHz, 2.4, CDMA-GSM, w Sky-Tel Cover Notes
December 2009. This Intuicom product brochure is noted and republished by Skybridge
Spectrum Foundation and Telesaurus LLCs (Sky-Tel) (Berkeley, California) (Sky-Tel). Sky-Tel
holds 200 and 900 MHz FCC licenses (CMRS and PMRS) nationwide in the US for C-HALO
(Cooperative High Accuracy Location) and tightly integrated communications for Smart
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Transport, Energy, and Environment Radio (STEER) systems, with no-charge core services for
highway safety and flow, better energy systems, and environmental monitoring and
protection. Sky-Tel C-HALO will use GPS-GNSS with N-RTK (and eventually also
multilateration pseudolites, INS, and other mobile location techniques). The following Intuicom
product (by Freewave) is an example of a Phase-1 of G1 product for use in Sky-Tel C-HALO:
Under FCC rules Sky-Tel under its M-LMS 900 MHz licenses can use Part-90 power up to 30W
ERP in PMRS M-LMS type-approved equipment, and can also use “unlicensed” equipment
certified under Part 15 that operates in 902-928 MHz, both in its M-LMS subbands (904-
909.75 MHz and 927.75-928 MHz) with no height restriction, and in the rest of 902-928 MHz
on a Part-15 basis and under the “safe harbor” in FCC rule sec. 90.361. Thus, in existing
radios such as this one from Intuicom (other vendors make somewhat similar radios), Sky-Tel
may (1) use it as-is for a 1G radio for C-HALO: it comes with (a) 2-band unlicensed-band
functionality: 900 MHz and 2.4 GHz, and (b) licensed-band CDMA/GSM functionality, or (2)
use it with ‘a’ but swap out the ‘b’ for (c): a similar-power or higher-power PMRS licensed
radio operating in its M-LMS subbands, or (3) use it with ‘a’ and ‘b’ and add ‘c’.

(Sky-Tel) RTKLIB Open-Source Low-Cost RTK Receiver, Toyko Uni Maritime..

"RTKLIB." 2009 Summary. From Tokyo University of Marine Science and Technology. This
is marked and republished by Skybridge Spectrum Foundation and Telesaurus LLCs (Berkeley,
California) which hold 200 and 900 MHz FCC licenses nationwide in the US for C-HALO
(Cooperative High Accuracy Location) and tightly integrated communications for Smart
Transport, Energy, and Environment Radio (STEER) systems, with no-charge core services for
for highway safety and flow, better energy systems, and environmental monitoring and
protection. Japan has a nationwide N-RTK network. In the US, many States have existing or
planned statewide or regional N-RTK networks. N-RTK receiver cost is an issue in more wide
spread use, moving beyond surveying and other high-end, low-volume use, to more mass-
market use such as in Intelligent Transport. The below development is thus important for the
wider uses of N-RTK. In addition, Nokia and others are working on low-cost SDR based N-RTK
for commercial smart phones. $30 to $300 / receiver price range given herein. In higher
volumes, and given Moore's law, probably in lower end of that in reasonable time.

(Sky-Tel) Ubiquitous High Accuracy Location GNSS+ N-RTK+ Multilateration Pseudolites+
INS+ RFID, Etc.

2007 Article on Ubiquitous Positioning (UbiPos) or Cooperative High Accuracy Location (C-
HALO) in GPS World, via integrated use of GNSS, N-RTK, Pseudolites, INS, RFI, etc. Discusses
RTK Test Bed at the University of Nottingham, UK. Concludes: "Mobility, continuity, flexibility,
and scalability are other important parameters for UbiPos and these can be achieved through
the construction of next generation NRTK GNSS positioning infrastructure and wireless
communications.” Marked and presented by Skybridge Spectrum Foundation and Telesaurus
LLCs (Berkeley, California) which hold 200 and 900 MHz FCC licenses nationwide in the US for
C-HALO (Cooperative High Accuracy Location) and tightly integrated communications for
Smart Transport, Energy, and Environment Radio (STEER) systems, with no-charge core
services for for highway safety and flow, better energy systems, and environmental
monitoring and protection. Part of Sky-Tel C-HALO online library being created.

(Sky-Tel) Wireless Communication for N-RTK IAG-WG

2008 summary of wireless broadcast and two-way communications to support network
RTK for mobile high accuracy location from IAG (International Association of Geodesy).
Marked by Skybridge Spectrum Foundation and Telesaurus LLCs (Berkeley, California) which
hold 200 and 900 MHz FCC licenses nationwide in the US for C-HALO (Cooperative High
Accuracy Location) and tightly integrated communications for Smart Transport, Energy, and
Environment Radio (STEER) systems, with no-charge core services for for highway safety and
flow, better energy systems, and environmental monitoring and protection. Part of Sky-Tel C-
HALO online library being created.
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(Sky-Tel) Dangers & Shortfalls in Unaided GPS-GNSS--Wireless N-RTK Solutions of This for
Intelligent Transport.

Feb 2009 Coordinates magazine, 2 articles, with comments by Skybridge- Telesaurus: (1)
Dangers and shortfalls of unaided GPS, especially for high accuracy location and navigation,
including for Intelligent Transportation Systems, and (2) Solution by N-RTK augmentation, for
which mission-critical grade secure, private, dedicated, wide-area wireless is the foundation,
as Skybridge Telesaurus plan with their 200 and 900 MHz FCC licenses nationwide in the US.
See other articles on the above by Skybridge and Warren Havens on Scribd, including the
University of California's 2010 "C-HALO" cost benefit study, for a nationwide cooperative high
accuracy location infrastructure in the US.
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