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The Request for Comments (“RFC”)’ seeks comments on:

The National Spectrum Strategy ... to

(a) Increase spectrum access for all users, including on a shared basis, through
transparency of spectrum use and improved cooperation and collaboration
between Federal and non- Federal spectrum stakeholders.

(b) Create flexible models for spectrum management.
(©) Use ongoing research, development, testing, and evaluation [RDT&E].
(d) Build a secure, automated capability to facilitate assessments.

(e) Improve the global competitiveness of United States terrestrial and space-related
industries and augment the mission capabilities of Federal entities through
spectrum policies, domestic regulations, and leadership in international forums.

The Space Policy Directive-3 ... considerations:

. consistency between ...national and international regulations and goals ...in, the
RF spectrum for space services.

. advantages of addressing spectrum in ...STM [Space Traffic Management].

. flexible spectrum use and ...emerging technologies for...space systems.

. spectrum-dependent STM components, such as inter-satellite safety

communications and active debris removal systems.

To National Telecommunications and Information Administration, U.S. Department of
Commerce, 1401 Constitution Avenue NW, Room 4600, Attn: John Alden, Washington, DC
20230. This is emailed to: spectrum-strategy-comments@ntia.doc.gov.

Re ‘Polaris’ - see signature page below. / These Comments are limited to public information.
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1.

The POLARIS PNT GROUP (or POLARIS PNT) listed on the signature page

below, is involved in many of the matters in the subject NTIA RFC as listed above. This is

shown at http://www.polarispnt.space/. This site has embedded PPT PDF files with details and

citations to papers on technology and systems. These are attached as Exhibits 1 to 3.

2.

In brief, radio-based systems for communication, location, and remote sensing

have to date dealt mostly with terrestrial systems with, relatively, only a scattering of earth

atmosphere and space systems. However, there is a compelling case for radio-based systems for

the latter as POLARIS PNT summarizes in this website.

Because these are mostly new, the site and the 3 Exhibits from it contain (A) broad

concepts and longer-term projections, and (B) closer-in developments, technologies and systems.

(A)

(B)

Broad concepts and longer-term projections (from Exhibit 2):

3D Radio Systems. 3D- use of Earth’s ionosphere-plasmasphere-magnetosphere
(3D IPM) Using radio frequency transceiver phased arrays with facilities similar
to the radio astronomy LOFAR and SKA for both space and atmosphere science,
RF systems (enhanced broadband meteor burst centric), sub-nanosecond time
synchronization and encryption, augmentation, via:

Facilities 1: Phased arrays, mini-SKAs, timed for dual earth/ astronomy radio
functions. Terrestrial and high seas (F1).

Facilities 2: Extensive private-facility rooftop stations combining solar-energy
panels and RF transceivers (F2).

F2 distribution: Any stores, utilities, nonprofits, and ‘amazons’.

Tech, e.g., Eastlund US2007 patent 0238252A1 (method and apparatus for
altering a region in the earth's atmosphere, ionosphere, and/or magnetosphere); A.
Streltsov: Energy from Space Plasma; and Whistler waves' to protect
communications from nuclear blast. https://laserearthshield.info; Plasma and rf-
laser transducer antennas in personal & IOT devices. (Other not herein.)

Closer-in developments, technologies and systems (from Exhibit 3)

Advanced Continental Low-VHFE 20-55 MHz Meteor Burst Radio Signaling
Networks (MB) (MBRS) and Low VHF Ground Wave Radio Signaling Networks
(IvGWRS) -- For critical infrastructure & services, including:

MBRS: for broadcast data (for N-RTK for GNSS-GPS high accuracy; other), 2-
way communications, MB positioning navigation & timing (GPS independent)
(“iPNT”), MB encryption, atmospheric science and prediction...

IvGWRS: for best, low interference and attenuation, LOS & NLOS networks in
urban and indoor iPNT and low-rate networks for geolocation, ground drones,
search & rescue, smart cities and buildings.




Overall: Advanced MBRS, as indicated herein, can provide highly cost effective
and critical benefits to the nation.

Advanced Meteor Burst Radio Signaling

Billions of small meteoroids enter the atmosphere daily, few large enough to be
visible, and create no- cost, ever-renewed, smart, plasma antenna arrays in the
sky, responsive to VHF 20-55 MHz.

With new radio, antenna and computer techniques, this will enable ‘4G’ and ‘5G’
Meteor Burst Radio Signaling services that are robust, secure, continent wide with
no coverage gaps, at low-cost-of-coverage.

It will deliver n-RTK for precision GPS nationwide.

It will provide Position, Navigation and Timing services independent of GPS and
far more secure from sky or terrestrial attacks.

It will improve atmospheric and weather science that is much needed, and provide
other major benefits.

NTIA and FCC spectrum is available (see Exhibit 3) and is little used.

Reception of the many key data services will be via one-way broadcast,
receivable in any radio device, even consumer smart phones.

The above-referenced B. Eastland patent (see 44 below) indicates, among other
developments (some not disclosed herein) how advanced MBC - MBRS as outlined in
Exhibit 3 can be used to greatly enhance:

3.

Terrestrial 5G wireless in urban to remote areas -- and lower overall ambient RF
levels and "pollution."

Earth atmosphere and space radio communications, science and probes.
Substantially reduce greenhouse gases in Earth's atmosphere layers.

Other critical and economically viable systems and services.

The better known components indicated above include “Meteor Burst

Communications” in low VHF ranges (approx. 20-55 MHz) (“MBC”). In the US, this is
extensively used by the US DOA for its “SNOTEL” and “SCAN” systems. (See Exhibit 3 at p,

23 et seq.) These are narrowband and low bandwidth systems, sufficient for the purposes.

However, far more advanced high capacity MBC is feasible and planned by POLARS PNT, and

1s described at the above website (and in Exhibit 3, from the site).

4.

From the Eastland Patent, above: US2007/023825* (emphases added):

Abstract. This invention is a method and apparatus for creating artificially
ionized regions in the atmosphere utilizing ionization trails of cosmic rays and

4

Copy at: https://patents.google.com/patent/US20070238252A1/en




micro-meteors to ignite plasma patterns in electric field patterns formed by
ground based electromagnetic [phased array] wave radiators. The applications are
useful for telecommunications, weather control, [and]... protection and defense
applications. The invention lowers the power requirements for forming artificial
ionized regions in the atmosphere by a factor of up to 1600 times lower than those
required in existing designs and projections for creation of artificial ionized
regions in the atmosphere.

[00116] A principal embodiment is to use cosmic particles, such as ... micro-
meteor trails, to ignite an artificial ionized region “plasma pattern” in the air....

[0022] Another... is to enhance cellular communication systems by producing disc
shaped plasma patterns at altitudes of at least 10,000 meters over one or more
existing cellular communications towers.

[0023] Another...is to provide a short haul cellular telecommunications systems
by producing disc shaped plasma patterns at altitudes of at least 10,000 meters
and the use of at least one cellular base station with an upward pointing antenna.

[0024] Another ...is a city wide cellular communications system by producing a
disc shaped plasma pattern at altitudes of at least 30,000 meters and the use of at
least one cellular base station with an upward pointing antenna. Another principal
embodiment of this patent is to provide a strong signal for city wide cellular
communication by producing five disc shaped plasma pattern in a roughly
parabolic pattern at an altitude of at least 30,000 meters and the use of at least one
cellular base station with an upward pointing antenna. The additional gain
provided by this system could make it possible to provide very high data rates to
cellular equipment, possibly giving a WI FI connection to a whole city.

[0025] Another...is to provide a long haul communication system by erecting
shaped plasma patterns at two different locations on the earth's surface, each
pattern located at an altitude of 80,000 meters and to use a base station at each
location to send and receive telecommunications signals.

[0026] Another... is a portable system for city wide communication. The
individual phased array radiating elements have the capability to vary the
frequency and phase of the electromagnetic wave generator and to point the
electromagnetic radiation in the proper direction. Such a system would be useful
... In natural disasters.

[0027] Another ... is to ... create the plasma layer to accelerate electrons on the
surface of the plasma layer to high energy... for communications or military
applications.

[0028] This invention makes practical many applications that derive from
production of plasma patterns in the air.



5. The POLARIS PNT entities and work is based on involvement in wireless
expanded to GPS-GNSS and other radio-based systems -- all still in early phases verses

capabilities.

Forms of “3D Radios Systems” -- “use of Earth’s ionosphere-plasmasphere-
magnetosphere (3D IPM)” as outlined above and described further in the 3 Exhibits hereto, can
substantially enhance radio science and systems in the nation, and thousands of miles beyond the
nation’s territorial limits, for many critical applications of federal agencies and the general

public.

The United States began the GNSS with GPS and has been the world leader. US DOC

and NTIA play major rules, e.g., https://www.gps.gov/governance/agencies/commerce/. The

matters herein are in accord and can enhance developments and success in these and many other

critical radio-based systems of many kinds.

The undersigned has net with the GPS office at DOC, NTIA OSM at DOC, some
agencies’ wireless program offices, and DARPA over the last several decades on matters leading
to those summarized herein. The undersigned also arranged for funding and contributions to

University of California studies related to these matter.’

The undersigned also met with the FCC on these matters also, and a plan to “migrate”
(under existing law and precedent) certain radio spectrum now under FCC domain to, or
primarily to, NTIA OSM domain on behalf of US agencies that may work with the public-benefit
programs of the POLARIS PNT entities on matters outlined herein. In this regard, the F'CC does
not have the capabilities, interest or patience, for these matters and even works against these the

undersigned worked on for over a decade including on a non-profit bases.’

However, other federal agencies who can use or may use advanced systems and services
outlined herein for their own use, and in part host or may host them for broad commercial uses,
with various forms of “sharing,” should have the capabilities, longer-term plans and programs,

ample spectrum rights and much if the infrastructure needed.

> See https://people.ececs.berkeley.edu/~kannanr/assets/project loc/CHALOCBA.pdf

% The same applies to certain State of California authorities. Both are easy to show. The
undersigned is proceeding with FCC, judicial, ADR, Congressional, and other remedies,



Respectfully submitted,

POLARIS PNT GROUP -’
Polaris PNT PBC

Polaris PNT 1, PB LLC
Polaris PNT 2, PB LLC
Polaris PNT 3, PB LLC

By:

P

Warren Havens

President and individually
2649 Benvenue Ave.
Berkeley, CA 94704
polaris.havens@gmail.com

3 EXHIBITS

7 Delaware statutory public-benefit companies (for private profit and public benefit).



EXHIBIT - 1



The Earth is a spinning magnet and with the Sun form a radio-
magnetic- plasma- electric system active above the Earth’s
surface in the coupled ionosphere and magnetosphere.

This can be harnessed for the energy needed for civilization; for
long range high capacity communications including a new
generation and configuration of global Internet; to advance and
protect global “free speech” and online education, arts and
sciences; to scrub the atmospheric layers of many greenhouse
gasses; to beneficially modify weather and climate and improve
forecasting; for distributed phased radio astronomy,
supercomputing and encryption with a growing global
instrument; and for other critical applications.

This can be implemented to a large extent by private individuals
and companies and coordinated by nonprofit foundations using
open technologies.

Research and systems for the main components needed exist
at least in viable first generations. Documents at this website
show some of these.




NASA SCIENCE Science Topics

SHARE THE SCIENCE Magnetospheres

Earth is surrounded by a giant magnetic bubble called the magnetosphere, which

is is part of a dynamic, interconnected system that responds to solar, planetary, and

interstellar conditions.

A magnetosphere is the region around a planet dominated by the planet's magnetic
field. Other planets in our solar system have magnetospheres, but Earth has the
strongest one of all the rocky planets: Earth's magnetosphere is a vast, comet-shaped
bubble, which has played a crucial role in our planet's habitability. Life on Earth initially
developed and continues to be sustained under the protection of this magnetic
environment. The magnetosphere shields our home planet from solar and cosmic
particle radiation, as well as erosion of the atmosphere by the solar wind - the constant

flow of charged particles streaming off the sun.
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Earth's magnetosphere is part of a dynamic, interconnected system that responds to
solar, planetary, and interstellar conditions. It is generated by the convective motion of
charged, molten iron, far below the surface in Earth's outer core. Constant bombardment
by the solar wind compresses the sun-facing side of our magnetic field. The sun-facing
side, or dayside, extends a distance of about six to 10 times the radius of the Earth. The
side of the magnetosphere facing away from the sun - the nightside - stretches out into
an immense magnetotail, which fluctuates in length and can measure hundreds of Earth

radii, far past the moon's orbit at 60 Earth radii.



The following pages in black and white (

) are from: “HAARP, research and applications: a
joint program of Phillips Laboratory and the U.S. Office of
Naval Research, January 1, 1995." We are not a
government entity and have different applications and
systems in mind, but aspects of this US report are
useful to show some of the physical systems involved,
and some techniques.

This should be read with other documents at this
website.

The Nordic-nations “EISCAT 3D” project is designed to
exceed HAARP in various ways (however, HAARP may
be enhanced, as well). See, e.g.. next page.




[Continued re EISCAT 3D] See, e.g.,

https://www.eiscat.se/eiscat3d/

https://www.eiscat.se/eiscloud/index.php/s/
XH2Y3mQeXatbwdW?
path=%2FPublicity%20material#pdfviewer --

"EISCAT_3D follow in this tradition of global
collaboration, as is evident by their strong ties with the U.S.
“In the future, we would like to regard our radars, and also
any other new-generation incoherent scatter radars, as a
joint global instrument, which then finally would have a joint
science programme directed to the most relevant science
questions,” says Turunen. The joint instrument and
programme mentioned would require possible modifications
to the training regimen for future radar scientists, as it
requires them to work on a more global scale and with global
data. With this in mind, Turunen and his partners are already
looking towards organising global incoherent scatter radar
schools along with colleagues from the U.S.

"Because of EISCAT_3D’s dedication to international
collaboration, the project has been invited to participate in
science and political discussions by the EU and the [U.S.]
National Science Foundation [“NSF’]. The two organisations
are currently in talks to determine ways to jointly advance
and finance the development, operation and use of large-
scale research infrastructures.”

The above indicates, EISCAT 3D’s international nature. This
may involve with US private non-governmental entities as
well as US government entities such as NSF.
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At high latitudes electron (and proton) with solar wind origin creates
additional ionization, seen as aurora borealis/australis dispays

Above is from an EISCAT 3D presentation.

Pages below in black-and-white are from an HAARP
presentation.




he Sun controls and shapes the three major re- B GEOSPACE
gions of Geospace—the magnetosphere, the

ionosphere, and the atmosphere. These regions, rather (GLOBAL
than being isolated, interact with each other and form
a chain that connects the Earth to the Sun through the CHANGE

atmosphere and the solar terrestrial environment. Dis-
turbances originating at the Sun spread through this
chain via the solar wind and solar radiation. They ulti-
mately influence our weather, our climate, and even
our communications. The clouds and the Earth’s sur-
face play a critical role in this chain, which is finely
tuned to be in a delicate equilibrium with life on Earth.
The atmosphere and the ionosphere are the geospace

Bow Shock

501‘av Wind

NASA graphic

The impact of the solar wind on the Earth’s magnetosphere. The solar wind confines the Earth’s magnetic field to a comet-shaped
zone that has our planet as its nucleus. The magnetosphere is drawn out into a very long tail (not shown) that stretches away

from the Sun.
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are shown on the left and right sides, respectively. The spectrum of solar radiation and its atmospheric absorption are shown in
the middle. The ionosphere starts at about 70 km. Communication paths between the ground and satellites have to cross the

ionosphere and the atmosphere.

regions closest to the surface of the Earth. The lowest
regions of the neutral atmosphere—the troposphere,
the stratosphere, and the mesosphere—are critical in
controlling the global temperature of the Earth and in
filtering the harmful effects of the solar radiation. The
next layer—the ionosphere—starts at about 60 - 70 km
altitude and contains a significant fraction of electri-
cally charged particles. Because charged particles are

subjected to electric and magnetic forces, the ionosphere
has a uniquely important role within the overall solar-
terrestrial system. It couples to the magnetosphere and
heliosphere above by electric forces and to the strato-
sphere below by conventional atmospheric dynamic
forces. It is a region that supports and controls electric
currents and potentials ranging up to a million amperes
and hundreds of kilovolts, respectively.
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(c) The positive and negative terminals of the naturally
occurring generator are shown together with the primary
currents.

The polar ionosphere located above the Arctic
is of particular significance. The magnetic field lines
traversing this region connect directly to the solar
wind—a stream of charged particles flowing outward
from the Sun toward the magnetosphere, permitting
direct access of solar wind particles into the ionosphere.
Furthermore, the solar wind, functioning as a conduc-
tor, creates an electric generator. This is similar to the
conventional generators that produce electric energy
when a conductor moves or rotates across a magnetic
field. The currents generated by the solar wind flow

(d) The primary currents induce secondary upward
currents in the outer edge of the auroral oval to
close the electrical discharge circuits. The currents
across the polar cap and along the auroral oval
depend on the atmosphere’s conductivity.

toward the Earth guided by the magnetic field and close
the electric circuit by traversing the polar ionosphere.
This is known as the auroral electrodynamic circuit and
carries towards the Earth 0.1 to 1 million MW of power,
equivalent to 100 to 1000 large power plants. The en-
ergy is dissipated in the polar ionosphere and trans-
ferred to the mesosphere, driving complex photochemi-
cal and plasma-physical processes. A fraction of this
energy appears as a spectacular light display, known
as the aurora borealis.




Remote sensing of the Arctic and monitoring of
the state of the polar ionosphere is a prerequisite in
understanding and modeling the global Earth sys-
tem—a major goal of the U.S. Global Change Research
Program (GCRP). Furthermore, increased reliance on
space-based electromagnetic systems requires not only
monitoring of the global ionospheric state but also an
examination of the impact that controlled local modi-
fications in the vicinity of transionospheric paths can
have on these systems. The possibility that system per-
formance can be influenced by controlled local modi-
fications, using ground-based HF transmitters, could
affect the planning and economics of space systems.

The HF Active Auroral Research Program
(HAARP) is based on a HF transmitter and a comple-
ment of diagnostics located in Gakona, Alaska. The
location of the HF transmitter underneath the auroral
electrodynamic circuit and the power and flexibility
of operation, based on use of today's most sophisti-

cated technology, provide the HAARP with a novel and
unique broadband remote sensing resource. By exploit-
ing the properties of the auroral ionosphere as an ac-
tive, nonlinear medium, the primary energy of the HF
transmitter, which is confined in the frequency range
from 2.8 to 10 MHz, can be down-converted in fre-
quency to coherent low frequency waves spanning five
decades, as well as up-converted to infrared and vis-
ible photons. It can, furthermore, structure the iono-
spheric density in a way that provides a controlled scat-
terer for HF/VHF/UHF frequencies. As a result, the
HAARP HF transmitter can generate sources for remote
sensing and communications spanning 16 decades in
frequency.

This report describes and documents the impor-
tance of the HAARP in fulfilling the above requirements,
in addition to advancing the scientific frontiers in iono-
spheric physics.
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The HAARP transmitter radiates in a narrow frequency range of 2.8 to 10 MHz. However, using the ionosphere as an active
medium, it can provide secondary radiation sources in the IR, visible, and ULF/ELF/VLF ranges. It can also develop new links
in the HF/VHF/UHF ranges by rippling the electron density of the ionosphere, thereby producing controlled scatterers at these

frequencies.



HAARP Unique Features—Current Plan

» 12x15 cross dipole array driven by 360 10 kW transmitters
* Very high effective radiated power: 86 to 96 dBW (2.8 to 10 MHz)

* Wide range of parametric control
- Wide array operating band: 2.8 to 10 MHz (~two octaves)
- Very wide scan: +30° cone
- Rapid beam scan: 10 us
- Arbitrary polarization: any cross or linear polarization
- Beam shaping and radiation pattern control

* Modern fiber-optic control system
- High-speed phase control (144 MB/s)
- High-speed data communication

* Fast system computation: 1.28 GFLOPS

* Unique transportable and remotely operable graphic interface

* Integrated diagnostic support for control/coordination/expansion

HAARP Diagnostic Instrumentation

HAARP ACQUISITIONS DIAGNOSTICS AVAILABLE TO HAARP
Magnetometer University of Alaska, Geophysical Institute
ELF/VLF receivers Magnetometer chain
Longwave wideband radiometer Riometer chain

D region remote sensing receivers
HF vertical ionosounders

HF stimulated EM emissions receiver
HF (28 MHz) radar

VHF (30 MHz) riometer

VHF imaging riometer

VHF (50 MHz) radar

VHF (250 MH2) scintillation monitor
UHF incoherent scatter radar*

RF spectrum monitor

Imaging photometer

SWIR photometer

SWIR imager

Rayleigh/ozone lidar

Sodium resonance lidar

Optical imager chain
High latitude monitoring site (UA, Geophysical Institute)
VHF (50 MHz) radar
Riometer
Magnetometer
Air weather service

HF vertical ionosounder (College Station)

DIAGNOSTICS UNDER CONSIDERATION

Satellite-based diagnostics

* Planned




KAIRA is part of EISCAT 3D (see above) and “LOFAR” (google it).
Below from: http://kaira.sgo.fi/p/radars.html °
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Above (with some background knowledge) generally depicts
aspects of the following. Cost-effective globally distributed
coordinated phased antenna arrays, some transmit and some
receive and some both (most in HF, VHF, and lower UHF
frequency ranges), will allow greatly expanded
understanding, and beneficial control and use of earth’s
layers of atmospheres, which interact with “space
weather” (from sun activity and some deeper space). This is
a fundamental development of great significant to
civilization not well known and thus far not well integrated
and pursued. It is involves but should mainly be a science
projects.
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