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Application of Polaris PNT PBC 
2018-02-16 
 
 

Response to Question 6: Research Project 
 
 The FCC provides the following guidance for this Response (numbers in brackets added):1 
 

Question 6: Research Project 
     Click on the appropriate button in response to the question. If the answer to this 
question is YES, please provide an exhibit with the following information:  
     [1] A description of the nature of the research project being conducted, a showing that 
the communications facilities requested are necessary for the research project involved, 
and  
     [2]  a showing that existing communications facilities are inadequate.  
Exhibits may be entered immediately after submitting this form or later by clicking on the 
ADD ATTACHMENTS button. 
     NOTE: When submitting this exhibit, please enter "QUESTION 6: STATEMENT OF 
RESEARCH PROJECT" in the description field and select "Text Documents" as the 
document type. 

 
 

Responses 
 
 [1] Description of the nature of the research project being conducted: 
 
 Non-interfering bench and low-power testing of radios with non-radio devices for very wide-area 
precise Position, Navigation and Timing applications with licensed and unlicensed spectrum under 
sections 22.521,90.259, 90.357, 90.377, 15.707. 
 
 [2] Showing that existing communications facilities are inadequate: 

 
 This following shows that the existing communication facilities are inadequate for the above 
[1] description of the nature of the research project being conducted: 

 In the Appendix hereto, below, the numbered items and www links pertain to the Applicant, 
Polaris PNT PBC, and its President Warren Havens, as manager of FCC radio spectrum licenses and 
systems, and related research:  In addition to the following text of this section [2], these numbered items 
and links further shows why there are insufficient communication facilities. 

  A. The “[1] very wide-area precise Position, Navigation and Timing applications 
involved,” are based in large part upon using low-band VHF ‘paging’ spectrum in the 35 and 43 MHz 
ranges for “Meteor Burst Communications” (“MBC”) and other “Meteor Burst” radio signaling, for 
which currently there are no communication facilities in the United States at all.   

  In this regard, in this low-band VHF spectrum range: 

                                                        
1  From: Federal Communications Commission (FCC) Experimental Licensing System – Conventional 
License User Manual Prepared for: Federal Communications Commission Office of Engineering 
Technology October 2016. 
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    1. There are MBC radio systems used by the US Department of Agriculture 
(“DOA”) in its “SNOTEL” systems covering much of the United States for certain environmental 
monitoring (including the levels of snowpack in the mountain regions): 

    However, these do not provide for any [1] very wide-area precise 
Position, Navigation and Timing applications, and also these are not available for non-DOA uses.   

   2. Also, there are some University lead programs, such as the MIT 
programs at or based at its Mount Haystack facilities and programs in Massachusetts, that have antenna 
arrays used for radio astronomy, and earth-atmosphere meteor detection, that may be used for aspects of 
the facilities that the Applicant, Polaris, plans for the subject “[1] very wide-area precise Position, 
Navigation and Timing applications involved.” 

    However, these antenna arrays do not provide for the majority of the 
components needed, and they would need too much work to reconfigure for the research involved: some 
of the technologies in these arrays, and some parts used, are practically usable, but not these constructed 
operational facilities per se. 

  B. The “[1] very wide-area precise Position, Navigation and Timing applications 
involved,” are also based in large part upon use of spectrum in the mid to higher parts of the VHF range, 
up to 222 MHz, as well as some spectrum in the UHF range including in the 902-928 MHz range, on 
licensed and unlicensed basis.   

   The use of this spectrum involves, for the most part, one-way digital-radio 
broadcast to send GPS, GNSS correction signals to mobile things using “Network Real Time Kinematic 
(“Network RTK” or “N-RTK”) devices and systems, which obtain the correction data from the US 
NOAA CORS program (Continuously Operating Reference Station (or “CORS”): see 
https://www.ngs.noaa.gov/CORS/  program that coordinates hundreds of N-RTK reference stations in the 
United States).  

  In this regard, in this these VHF and UHF spectrum ranges, there are no existing digital-
radio broadcast communication facilities that have the required installed and configured equipment to 
support the “[1] very wide-area precise Position, Navigation and Timing applications involved.” 

 Appendix 

 1.   Mr. Havens is the sole author of and has a depth of knowledge in the radio-systems and 
methods described in the following websites and all of the contents but for the publishes materials by 
listed other sources used in these websites:  www.polarispnt.space and www.terranautx.com.   

 2. Mr. Havens was the originator, a contributor to, and the grant provider to the University 
of California Berkeley Study on high accuracy location wireless.  Copy at: 
https://people.eecs.berkeley.edu/~kannanr/assets/project_loc/CHALOCBA.pdf.  The Acknowledgements 
refer to a gift from ATLIS Wireless, LLC that was formed and managed by Havens, of Berkeley 
California to support various FCC-licensed spectrum based programs. 

 3. Mr. Havens was invited to, and prepared and submitted the following presentation to, the 
National Public Safety Telecommunications Counsel on certain new digital radio technologies and 
systems.  Copy at: 
http://www.npstc.org/download.jsp?tableId=37&column=217&id=1094&file=20080618-Havens-
TETRA-v2.pdf 
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 4.  Mr. Havens is the originator and author of “Advanced Railroad Wireless Using PTC as a 
Foundation...”. January 2014.  By Warren Havens involving the 'Skytel' companies he managed.  Copy at: 
https://ecfsapi.fcc.gov/file/7521064429.pdf  
 
 5. Mr. Havens is the originator, commissioned, and contributed to the paper: “LTE 
Deployments in the LMS band for ITS Radio Communications and Location,” by Nishith D. Tripathi, Ph. 
D. Copy at:  
https://wireless2.fcc.gov/UlsEntry/attachments/attachmentViewRD.jsp?applType=search&fileKey=96967
609&attachmentKey=18943468&attachmentInd=applAttach  
As this paper states, it was commissioned by the 'Skytel' companies (listed in item 4 above) managed by 
Mr. Havens.  This paper is in FCC docket 06-49 regarding the LMS radio service. 
 
 6. Mr. Havens prepared the radio-frequency and licenses partition and disaggregation 
design for the Amtrak "corridor" license using AMTS spectrum shown in FCC records.  See FCC DA 15-
287 and related granted assignment applications, attached below with the corridor map. 
 
 7.  Mr. Havens is the originator, commissioned and contributed to the study and paper: 
“Nationwide High Accuracy Positioning Infrastructure and Services, Including for Intelligent 
Transportation Systems: Background, Technology, Uses, Developments and Challenges. April 2, 2010, 
by C. Rizos to Skybridge Spectrum Foundation... Berkeley California (“SkyTel”). Copy at: 
https://www.scribd.com/document/31932756/Chris-Rizos-to-Sky-Tel-Nationwide-High-Accuracy-
Positioning-Infrastructure-and-Services-GNSS-Terrestrial-Including-for-Intelligent-Transportation-S  
 
 8. Mr. Havens is the originator, commissioned and contributed the paper: Wireless for 
Railroads, by Ron Linsay, 2011.  Copy at:  
https://www.scribd.com/document/53478557/Wireless-for-Railroads-By-Ron-Lindsey-April-2011 
 
 9. The value of digital radio broadcast systems, in the VHF and UHF ranges indicated in 
this Attachment above, for the “[1] very wide-area precise Position, Navigation and Timing applications 
involved,” described above, is further shown in following pages. 
 
 
 / / /  

Appendix attachment.
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The higher the height of a transmit (or transmit-receive) station antenna, for
given transmit power, the longer- wider the coverage range, and the lower
the cost of given coverage area, and the less time to deploy a network for
given coverage (less antenna sites to secure, establish, interconnect etc.)
This provides critical economic advantages, where the range and cost of
coverage for the target applications is more important than the total amount
of capacity (including real-time service capacity).

This is especially the case with one-way broadcast stations as we intend to
focus on in all ranges: the wideband lower 900 MHz LMS licenses (and the
narrowband 900 MHz MAS and Paging), the 200 MHz, and the 35-43 MHz.

Note: The LMS licenses are high-antenna-height, high-power FCC licenses
that overlay and have use-priority over the low-antenna-height, low-power
902-928 MHz “ISM/ Part 15” unlicensed-device networks and apps which
include much of existing and planned IOTwireless in the nation.

These LMS licenses can be used at high height and high power for the station
to remote device transmissions, and other parts of 902-928 MHz can be used,
on unlicensed basis, for device-to-device (mesh net, or star) and device-to-
station links. This will provide major IOT network advantages in the US. (LMS
will also provide radio location, and can use LTE and other tech.) Use of the
lower 200 and 35-43 MHz will further expand this advantage to remote
areas, and provide critical coverage redundancy and reliability. (There are
also other attractive combinations and uses of these licenses.)

[i]  General

Appendix attachment
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The lower the frequency the longer-wider the coverage (for given transmit
power and antenna heights). The ’Polaris’ spectrum is far lower, by multiples,
than any other greenfield (clear to use) nationwide or regional spectrum
holdings of any entity or group. It is ‘off-the-charts’ lower than shown below.
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Continued...

The lower the frequency the longer-wider the coverage (for given transmit
power and antenna heights). The ’Polaris’ spectrum is far lower, by multiples,
than any other greenfield (clear to use) nationwide or regional spectrum
holdings of any entity or group. It is ‘off-the-charts’ lower than shown below.
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Continued...

The lower the frequency the longer-wider the coverage (for given transmit
power and antenna heights). The relative range of the ’Polaris’ spectrum is
generally shown below.

35-43	MHz	
200	MHz
900	MHz



Broadcast and Multicast Communication Enablers for the 
Fifth Generation (5G) of Wireless Systems

[1]  In: LTE 5G  
(and LTE 4G to 5G)

[1a]  5G.  The following slides are primarily from material with a recent publication 
prepared for the European Union and International 5G PPP called “5G Xcast.”
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Fixed  Network  Broadcast  

Mobile Network  Broadcast        

Cost effective super wide area (1) mobile (persons and things) and (2) fixed
things one-way wireless Broadcast networks are needed – to combine with (3)
Mobile networks (to mobile devices of persons, vehicles, and other things) that
ideally should also be super wide area - “Msw”.

The “Polaris” entities have the best FCC licensed radio spectrum in the nation 
for (1) and (2), and (3)-Msw for needed capacity for critical applications.

For (1), (2) sufficient high-power FCC- licensed radio spectrum in the VHF 
range (30 to 300 MHz) is needed or is by far the best.  For (3)-Msw sufficient 
high-power spectrum in sub-GHz (sub- 1,000 MHz) is needed or is by far the 
best.  Polaris is the only entity (or related group) to hold sufficient unused 
spectrum for (1),  (2), and (3)-Msw in these needed or best ranges.
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This depict one type of mobile-broadcast-network applications: critical data to vehicles
on roadways.

There are a host of other likewise critical highly valuable applications for both mobile
and fixed broadcast, and super-wide area mobile networks.
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[1c]  (Self Explanatory)
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[2]  Digitial Radio Mondiale+   (international standards-based radio broadcast)
Following are materials about DRM+ which can be used with the Polaris 35, 43, and 217-218, 219-220 MHz
licenses for very cost effective, robust, super wide area broadcasts of data (voice also) including to smart
phones, tablets, automobiles, industrial workers, and fixed things (Internet of Things, etc.). This can be for
real-time, and other applications such as for data-cached apps on mobile and fixed wireless devices..

Polaris	PNT	LLC	- confidential	and	proprietary 17



Siano* DMR+ chipset on Polaris’s 35, 43, and 217-218, 219-220 MHz, for uses (see next page)
* Other chipset makers have similar.
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Siano* DMR+ chipset (continued) - in smartphones, tablets, vehicles, etc., for for voice, data, multimedia

Polaris	PNT	LLC	- confidential	and	proprietary 19



[3]  LoRa
Ultra long range two-way (for the power and battery life) in Polaris 217-220, and 904-910 MHz.

There are other similar technologies that can be used as well.  

Polaris	PNT	LLC	- confidential	and	proprietary 20



[4]  General - example to show current broadcast tech capabilities
Covers Polaris  35, 43, 217-220, and 904-910 MHz – software upgradeable re various standards.

Polaris	PNT	LLC	- confidential	and	proprietary 21



Polaris	PNT	LLC	- confidential	and	proprietary 22

[5]  N-RTK  (Network RTK: principal mode for nationwide pPNT)
for Delivery by Polaris  35, 43, 217-220, and 904-910 MHz – mainly by one-way BROADCAST.

(W.. Havens initiated the below study and obtained financing for it.)
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Notes:  
- ATLIS, controlled by W. Havens, will be a ’Polaris PNT LLC’ company.
- The projected costs above are for the life of the N-RTK reference 

stations to cover the US (CONUS).  
- The benefits noted are in annual GDP.
- There are other costs and other benefits, as this study discusses.  But 

the added benefits should clearly exceed proportionally the added costs.

[…]
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[…]

[…]



Polaris	PNT	LLC	-confidential	and	proprietary

27

[6]
  U

ltra
 lo

ng
-ra

ng
e ‘

sk
yw

av
e’ 

ra
dio

on
 lo

w 
VH

F 
-3

5, 
43

 M
Hz

 an
d a

dja
ce

nt 
-f

or
 ra

dio
 co

mm
un

ica
tio

n, 
loc

ati
on

, e
tc.

(T
he

 fo
llo

wi
ng

 ar
e f

ro
m 

a l
on

ge
r p

re
se

nta
tio

n o
n t

he
se

 m
att

er
s b

y W
. H

av
en

s)

[7]



Polaris	PNT	LLC	-confidential	and	proprietary

27



27

Polaris	PNT	LLC	-confidential	and	proprietary



27

Polaris	PNT	LLC	-confidential	and	proprietary



Polaris	PNT	LLC	-confidential	and	proprietary

27



27

Polaris	PNT	LLC	-confidential	and	proprietary



Polaris	PNT	LLC	-confidential	and	proprietary

27



27

Polaris	PNT	LLC	-confidential	and	proprietary



Polaris	PNT	LLC	-confidential	and	proprietary

27



27

Polaris	PNT	LLC	-confidential	and	proprietary



Polaris	PNT	LLC	-confidential	and	proprietary

27



27

Polaris	PNT	LLC	-confidential	and	proprietary



Polaris	PNT	LLC	-confidential	and	proprietary

27



Polaris	PNT	LLC	- confidential	and	proprietary 41

[7]  Ultra long-range ‘skywave’ (meteor burst) radio - for needed precise timing
(as alternative and back of of GPS and other methods)

The following concerns a new generation of Loran radio location systems, but it also applies to a new generation of 
meteor burst radio (MBR) systems.  MBR has many advantages over Loran, and can be used with Loran.

[8]
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