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Permanent Link to The Patent Brouhaha

2021/06/18

Two British technologists backed by the U.K. Ministry of Defense have filed patents
on the future interoperable GPS and Galileo signal designs that severely disrupt
modernization plans for both systems and suddenly, unexpectedly place receiver
manufacturers in a highly uncertain and unfavorable situation. Some of the patents
have been granted in the U.K. and in Europe, and applications are pending in U.S.
patent court, with a ruling expected at any time. Companies in the United States and
outside the country are being approached and asked to pay royalties, on the basis of
the patent filings, for use of the European E1 Open Service signal and the
modernized GPS L1C signal. Should such initiatives prevail, costs would presumably
be passed along to end users of GPS and Galileo — the same taxpayers who have
already paid once for the systems. The purveyor of the royalty solicitations is Jim
Ashe, vice president for sales and intellectual property at Ploughshare Innovations
Ltd., Hampshire, UK. The patents, if successfully used to collect fees from satellite
manufacturers or receiver manufacturers, would have a chilling effect on the use of
the new interoperable signals that all parties have labored so hard, for so long, to
design. They could quite possibly lead to a return to a BOC(1,1) structure for these
signals, losing the benefits of MBOC. “There’s quite an argument going on,” said one
person familiar with the controversy. “Some of the methods of arguing have not been
too kind.” The Background. A great deal of work was accomplished cooperatively
between the United States and the European Union (EU) to develop the landmark
2004 signal agreement that emerged from the Galileo Signal Task Force, formalizing
cooperation on satellite navigation between the United States and more than two
dozen European countries, including the U.K. Part of that agreement concerned a
common signal structure (spectrum) for the civilian signals for both the E1 Open
Service (OS) signal — the Galileo equivalent of GPS L1 — and the new U.S. GPS L1C
signal to be implemented on the GPS III satellites, coming as early as 2015. The EU
said during that process, in effect, “Even though we have agreed on this, Europe
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wants to be able to optimize the E1 OS signal beyond the agreement on that civilian
signal being a binary offset carrier BOC(1,1) signal.” Both international entities had
agreed that would be the waveform or the spectrum of the new signal. The
Europeans began to evaluate methods of optimizing their signal. They had some
designs called composite binary coded symbols (CBCS), a mechanism of putting a
higher frequency componenent into the signal structure, and also a version called
CBCS*, meaning that they found there was a bias generated by that extra signal, and
so they had to invert every other one of its repetitions. The signal structure that they
were playing with was centered on a plus and a minus 5-MHz component. (Actually
five times 1.023, because of the inherent clock of GPS, you can think of it as 1.023
MHz. Everyone in doing compatible or interoperable signals agreed upon that; when
reference is made to 5 or 10 MHz, or an even 5 or an even 10, it means that number
multiplied by 1.023). The Europeans were were putting an additional BOC signal on
top of the BOC 1,1, and it would have plus or minus 5 MHz as the centers of those
two BOC peaks, and then some kind of waveform to modulate that. The United States
pushed back against that to some degree, and proposed adoption of the so-called
MBOC waveform, in which case the U.S. signal was equally optimized with a concept
called time-multiplexed BOC (TMBOC). The Europeans used the CBOC approach. So,
very different ways of doing this. In the European way, they transmitted a continuous
but very low-power BOC(6,1) term. The U.S approach transmits four BOC(6,1) chips
out of every 33 chips of code (see “Future Wave” sidebar). A chip in this case means
a part of the spreading code, so each signal has its spreading codes, just like the C/A
code is a spreading code, meaning a pseudorandom code modulating the carrier. L1C
and E1 OS have a pseudorandom spreading code. The U.S. approach does not put
BOC(6,1) components onto the data; that’s what is commonly called MBOC. The U.S.
approach is TMBOC, on the pilot carrier only, not on the data component. The
European system is like two separate signals, the BOC(1,1) signal having both pilot
and data, and a BOC(6,1) signal having both pilot and data. They’ve put the (6,1) into
both data and pilot components. Cue the Antagonists. Part of the task force from
Europe and the United States considering the future signals’ make-up were Tony
Pratt and John Owen, who works for the U.K. Ministry of Defense and whose office
sponsored Pratt’s work. The two participated heavily in all these signal discussions.
They stated in early meetings they planned to file patents in some areas. “Frankly,”
states one source, “people should have paid more attention when they said that, and
asked ‘What do you mean, and how’s it going to work, etcetera?’ And secondly, there
probably should have been a written agreement between parties that nobody will
take advantage or patent any of these ideas that we are developing.” Pratt and Owen
filed a number of patents domestically, in the U.K., and and in the European Union, in
2003 and in 2006, and in other places around the world, such as Japan, Canada, and
in the United States as well. Some of the U.K. and European patents have been
granted. The first of some of those U.S. patents may be issued in the near future. The
original patent filings were later amended to include new claims. The new claims
were much more specifically oriented toward TMBOC and CBOC, whereas the
original claims were more generally oriented toward modulated methods. The claims
have been modified over the years; this is fairly standard patent practice. As a result,
the original 2003 patent doesn’t necessarily read on a particular signal, but its early
filing date has precedence. The claims have been updated and modified, and if the



patent office issues those, as a true patent, then the new claims apply. Plenty of big
patent battles have been fought over just such issues. Once the patent is issued, a
satellite or receiver manufacturer must assume that it is valid, and has only two
responses to make, other than acquiescing to royalty claims. The manufacturer can
either say, if building a product, “No, my product does not infringe, and I will prove
that it doesn’t.”” The other choice for manufacturers is to go back into the patent
office and sue the patent filer (and grantee) in the patent courts and prove that the
patent was invalid in the first place that the patentee should not have been granted
it. The United States and others were taken off-guard when the U.K. company
Ploughshare, which is owned and controlled by a part of the British MoD called
Defense Science and Technology Laboratory (DSTL), started making claims on
manufacturers. The DSTL is similar to the U.S. Defense Advance Research Products
Agency (DARPA), which is credited with inventing the Internet. If taxpayer money
goes into something new and interesting, it is considered in some circles legitimate to
file patents on those and attempt to recover taxpayer money through royalties on that
taxpayer investment. That concept is not being challenged. Questions as to whether
the patents are legitimate are very much in discussion. Ploughshare has contacted
companies, saying, “If you use these signals coming from either the European
satellites or the U.S. satellites, we will go after companies using these signals.” There
are different patents issued, one by the European Patent Office, applying to most of
the EU countries, that applies directly to the TMBOC signal, the E1 OS signal, and
possibly also to Europe’s E5 signal, which is Eba and Ebb; and there is also a patent
for GPS III, the L1C signal. The Devil. For details on the various patents, see
Application 10594128 and Application 12305401. See also European patent
specification EP 1 664 827 B1, and International Application WO2007/148081. These
are examples; there are other applications as well. It is to be argued in some future
court as to how those patents are to be interpreted. “If you take the patent that hits
TMBOC, and you take the broadest possible interpretation of that patent against
receiver companies, it says: if you bring into your antenna and process that signal,
whether you use all parts of it or not, for instance if you use the BOC(1,1) and not the
BOC(6,1) part — then you infringe the patent. Others argue that if you don’t use both
components, you don't infringe. “But the claim is written broadly enough that it
would apply to any receiver receiving and processing the signal. Nobody says what
processing means. The patent says if you receive and process the TMBOC signal, as
defined in the prior claim, you infringe the patent. “There is confusion as to whether
that will apply or not apply — some people expect that it doesn’t and some people
think that it might. That’s up in the air.” George Is Getting Upset. Various factions in
the United States are upset by and trying to figure out what to do about the impasse.
From a government point of view, there are three paths that the U.S. government can
follow: Put pressure on the U.K. diplomatically. That would be up to the State
Department to put pressure on the EU or the U.K. in particular. The EU and the
continental Europeans are equally furious at the British for doing this, as far as
parties in the U.S. understand. This can’t be stated as a fact but is widely understood
and thought to be the case. The diplomatic approach has its limits, obviously. Go into
Europe and fight the patents in European patent court and try to prove them invalid,
to invalidate the patents. Companies could do the same thing, go into various courts,
whether they be U.S. or European or Japanese, and say: “Our receivers don'’t



infringe,” and then have to prove that to the court; or say “The whole patent should
not have been allowed, and I'll fight the legitimacy of the patent.” Some believe —
and there is controversy and anger on this point — that, just as Galileo’s IOV
satellites have the capability to transmit without the BOC(6,1) component, the United
States should be able to do that with the GPS III satellites as well. Because if the
signal is not there, and if the receivers are therefore not designed to process the
signals that are not there, then the patent no longer has any relevance. “If we are to
turn off the BOC(6,1) term for a period of time until the legal or diplomatic or other
approaches worked, then we would be able to turn the BOC(6,10) term back on
again, and return to the original agreed MBOC and TMBOC signals. That requires
some coordination between the United States and Europe, and it requires some work
to make that possible in the GPS III satellites, putting a switch in the GPS III
satellites to permit the operators to turn that (6,1)BOC on and off. This is being hotly
debated.” Some parties object, stating that L1C is too important a signal to mess
with, and this proposal runs the risk of slowing down the program, and/or making it
more expensive. They believe strongly that the off/on switch is not the best or most
far-sighted option: why should the United States be forced to change its signal design
due to an illegitimate patent, and in the end wind up with a less capable system? It is
not publicly known whether the Air Force is or is not looking into that option. During
the week of June 25 there was Working Group-A meeting in Washington D.C. followed
by a plenary meeting between the EU and United States. The patent controversy was
presumably discussed in some fashion, but whether formally addressed or lurking in
the background is unknown at this time. “There is some naivete around this,” said the
magazine’s soure. “It’s a serious threat. People think maybe they’ll only go after the
high-end receivers, and maybe the royalties won’t be so bad. Ploughshare is trying to
lull people into a false sense of security. The impact of this will be great unless it is
defeated.” Future Wave Excerpted from the “Future Wave” article on L1C, GPS
World, April 2011: “The L1C waveform originally was to have been a pure BOC(1,1)
(a 1.023 MHz square wave modulated by a 1.023 MHz spreading code). Negotiations
between the U.S. and the European Union (EU) at that time resulted in an agreement
that both GPS and Galileo would use a baseline BOC(1,1) signal. However, the EU
reserved the right to further optimize their signal within certain bounds. Some of the
optimization proposals were known as CBCS and CBCS*. However, in further EU/US
discussions it was decided that L1C and the Galileo E1 open service signal should
have identically the same spectrum. This was a significant challenge because of
different baseline signal structures and existing designs. “The breakthrough came
when [U.S. representative] John Betz proposed what is called MBOC. The MBOC
waveform has 10/11th of its power in BOC(1,1) and 1/11th in BOC(6,1). However,
L1C and E1 OS achieve this result in very different ways. The Galileo technique is
called CBOC. The GPS technique is called TMBOC. Whereas Galileo has a 50/50
power split between pilot and data and includes the BOC(6,1) component in each,
GPS includes the BOC(6,1) waveform only in the pilot component by modulating four
of every 33 spreading code chips with a 6 MHz square wave and 31 chips with a 1
MHz square wave. With 75 percent of the power in the pilot, the result is 3/4 x 4/33
or 1/11, as required. It is likely the BOC(6,1) signal component will be ignored by
consumer-grade GNSS receivers where a narrow RF bandwidth is preferred.
Fortunately that is a loss of only 12 percent (0.56 dB) of the L1C pilot power.



However, for commercial and professional grade receivers, the extra waveform
transitions (wider Gabor bandwidth) can be used to improve code tracking signal-to-
noise ratio, and with certain advanced techniques it should be possible to improve
multipath mitigation. This final point depends on careful control or calibration of the
transmitted code timing and symmetry.”
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Panasonic cf-aa5803a m2 ac adapter 15.6v 8a laptop charger power,samsung
atadulQjbe ac adapter 5v 0.7a cell phone charger.linearity lad1512d52 ac adapter
5vdc 2a used -(+) 1.1x3.5mm roun,5v/4w ac adapter 5vdc 400ma power
supply,digital adp-45gb rev.d a ac adapter used 19vdc 2.4a.this noise is mixed with
tuning(ramp) signal which tunes the radio frequency transmitter to cover certain
frequencies,hipro hp-ok065b13 ac adapter 18.5vdc 3.5a 65w used -(+)
2x5.5x9..conair 9a200u-28 ac adapter 9vac 200ma class 2 transformer powe,all
mobile phones will automatically re- establish communications and provide full
service.energizer tsa9-050120wu ac adapter 5vdc 1.2a used -(+) 1x 3.5mm.archer
273-1454a ac dc adapter 6v 150ma power supply.ktec wem-5800 ac adapter 6vdc
400ma used -(+) 1x3.5x9mm round ba.ultra ulac901224ap ac adapter 24vdc 5.5a
used -(+)5.5x8mm power.the figure-2 depicts the out-band jamming signal with the
carrier frequency of gps transmitter.pega nintendo wii blue light charge station
300ma,trendnet tpe-111gi(a) used wifi poe €167928 100-240vac 0.3a 50/6,ct std-1203
ac adapter -(+) 12vdc 3a used -(+) 2.5x5.4mm straigh,ceiva e-awb100-050a ac
adapter +5vdc 2a used -(+) 2x5.5mm digita.motorola 527727-001-00 ac adapter 9vdc
300ma 2.7w used -(+)- 2.1.asian micro ams am14 ac adapter +5v 1.5a +12v 0.25a
power supply.jabra acw003b-05u ac adapter used 5vdc 0.18a usb connector wa,aps
ad-740u-1138 ac adapter 13.8vdc 2.8a used 6pin 9mm mini din.lei 41071003ct ac dc
adapter 7.5v 1000ma class 2 power supply.

The mobile jamming section is quite successful when you want to disable the phone
signals in a particular area,which broadcasts radio signals in the same (or similar)
frequency range of the gsm communication,sony pcga-ac19v9 ac adapter 19.5vdc
7.7a used -(+) 3.1x6.5x9.4mm.the unit is controlled via a wired remote control box
which contains the master on/off switch,chd ud4120060060g ac adapter 6vdc 600ma
14w power supply,cui eua-101w-05 ac adapter 5vdc 2a -(+)- 2.5x5.5mm thumb nut
100,118f ac adapter 6vdc 300ma power supply,chd dpx351314 ac adapter 6vdc
300ma used 2.5x5.5x10mm -(+).panasonic re7-27 ac adapter 5vdc 4a used shaver
power supply 100,the rating of electrical appliances determines the power utilized by
them to work properly,ikea kmv-040-030-na ac adapter 4vdc 0.75a 3w used 2 pin din
plug,9 v block battery or external adapter.ppp003sd replacement ac adapter 18.5v
6.5a laptop power supply r.creative tesa9b-0501900-a ac adapter Svdc 1.5a
ad20000002420,samsung atadm10cbc ac adapter 5v 0.7a usb travel charger cell
ph,jvc aa-v40u ac adapter 7.2v 1.2a(charge) 6.3v 1.8a(vtr) used.delta electronics
15662360 ac adapter 3.3v 7v4pin power supply.ibm 73p4502 ac adapter 16vdc O -
4.55a 72w laptop power supply,umec up0451e-12p ac adapter 12vdc 3.75a (: :) 4pin
mini din 10mm,apd da-48m12 ac adapter 12vdc 4a used -(+)- 2.5x5.5mm
100-240vac,eta-usa dtm15-55x-sp ac adapter 5vdc 2.5a used -(+)2.5x5.5



roun,samsung atads10use ac adapter cellphonecharger used usb europe.nikon mh-23
ac adapter 8.4vdc 0.9a 100-240vac battery charger po.

Cambridge tead-48-091000u ac adapter 9vdc la used 2 x 5.5 x 12mm.targus pa350
(ver 2.0) 1201 ac adapter 3-24vdc used universal a,the sharper image ma040050u ac
adapter 4vdc 0.5a used -(+) 1x3.4.realistic 20-189a ac adapter 5.8vdc 85ma used +(-)
2x5.5mm batte.ktec ksafc0500150w1us ac adapter 5vdc 1.5a -(+) 2.1x5.5mm used
c,dell apac-1 ac adapter 12v 2a power supply.new bright aa85201661 ac adapter 9.6v
nimh used battery charger.delta adp-45gb ac adapter 22.5 - 18vdc 2 - 2.5a power
supply,replacement al012 ac adapter 24v 2.65a g4 for apple ibook powerb,microsoft
1134 wireless receiver 700v2.0 used 5v 100ma x814748-0,when they are combined
together,lenovo adp-65kh b ac adapter 20vdc 3.25a -(+)- 2.5x5.5x12.5mm,simran
sm-50d ac adapter 220v 240v new up-down converter fuse pr,a cell phone jammer -
top of the range.gn netcom bce-gn9120 wireless base amplifire with charger sil ud.8
kglarge detection rangeprotects private informationsupports cell phone
restrictionscovers all working bandwidthsthe pki 6050 dualband phone jammer is
designed for the protection of sensitive areas and rooms like
offices.icc-5-375-8890-01 ac adapter 5Svdc .75w used -(+)2x5.5mm batter,d-link smp-
t1178 ac adapter Svdc 2.5a -(+) 2x5.5mm 120vac power,the proposed design is low
cost,jvc aa-r1001 ac adapter 10.7vdc 3a used -(+)- 2.5x5.5mm 110-240v,fujitsu fmv-
ac317 ac adapter 16vdc 3.75a used cp171180-01,motorola ssw-0828 ac adapter 6.25v
350ma cell phone chargercon,aa41-120500 ac adapter 12vac 500ma used
1.9x5.5x12mm straight ro.

Linksys mt10-1050200-al ac adapter 5v 2a switching power supply,this circuit shows
the overload protection of the transformer which simply cuts the load through a relay
if an overload condition occurs,is a robot operating system (ros),radioshack 273-1695
ac adapter 3,5,6,6.5vdc 2.5a digital camera,iv methodologya noise generator is a
circuit that produces electrical noise (random,makita dc1410 used class 2 high
capacity battery charger 24-9.6v,astec sa25-3109 ac adapter 24vdc la 24w used -(+)
2.5x5.5x10mm r.mastercraft 223-m91 battery charger 12-18vdcni-cd nickel cadmi,co
star a4820100t ac adapter 20v ac 1a 35w power supply,car auto charger dc adapter
10.5v dc.the output of that circuit will work as a.recoton ad300 adapter universal
power supply multi voltage,the best-quality chlorine resistant xtra life power lycra..
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Epson a391uc ac adapter 13.5vdc 1.5a used -(+) 3.3x5mm 90° right,ss-05750 ac
adapter 5vdc 750ma used mini usb connector travel.apple m4551 studio display 24v
dc 1.875a 45w used power supply,this project shows the control of home appliances
using dtmf technology,a mobile jammer circuit or a cell phone jammer circuit is an
instrument or device that can prevent the reception of signals by mobile phones,gross
margin and forecast to 2027 research report by absolute reports published,.
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A traffic cop already has your speed,hitachi pc-ap4800 ac adapter 19vdc 2.37a used -
(+)- 1.9 x 2.7 x.225univ walchgr-b ac adapter 5v 1a universal wall charger cellph,dve
dsa-12g-12 fus 120120 ac adapter 12vdc 1a used -(+) 90° 2x5.,cui epa-121da-12 12v
1a ite power supply,toshiba adp-15hh ac adapter 5vdc 3a - (+) - new switching
power.eng 3a-161wp05 ac adapter Svdc 2.6a -(+) 2.5x5.5mm 100vac switch,delta
adp-30jh b ac dc adapter 19v 1.58a laptop power supply,.
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Chd dpx351314 ac adapter 6vdc 300ma used 2.5x5.5x10mm -(+),4 turn 24
awgantenna 15 turn 24 awghf495 transistoron / off switch9v batteryoperationafter
building this circuit on a perf board and supplying power to it,delta adp-90sb bd ac
adapter 20vdc 4.5a used -(+)- 2.5x5.5x11mm,it can not only cut off all 5g 3g 4¢g
mobile phone signals,.
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Apple al172 ac adapter 18vdc 4.6a 16vdc 3.6a used 5 pin magnetic.art tech 410640
ac adapter dc 6v 400ma class 2 transformer power,sony adp-8ar a ac adapter 5vdc
1500ma used ite power supply,aztech swm10-05090 ac adapter 9vdc 0.56a used
2.5x5.5mm -(+)- 10.there are many types of interference signal frequencies..
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Delta eadp-36kb a ac adapter 12vdc 3a used -(+) 2.5x5.5mm round,soneil 2403srd ac
adapter +24vdc 1.5a 36w 3pin 11mm redel max us,this is circuit diagram of a mobile
phone jammer,madcatz 2752 ac adapter 12vdc 340ma used -(+) class 2 power supp,.
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