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Permanent Link to Directions 2013: Dealing with interference
2021/07/27
Javad Ashjaee (Photo: Javad GNSS) A Proactive Approach for More Efficient
Spectrum Use In my vision of the future of GNSS, I see a pressing need to manage
radio-frequency spectrum more efficiently. This will drive the creation of official
standards for GNSS receivers, and better design of those receivers with better filters
at lower cost, to protect against out-of-band and near-band interference. This in turn
will enable user to undertake widespread monitoring and reporting of in-band
interference, and create the freedom for many technologies to explore wider and
more productive use of all bands of the radio-frequency spectrum. Spectrum
Management As a consequence of unprecedented technological development on all
fronts and in many fields, the radio-frequency spectrum is very congested. All
countries, and the United States in particular, must find ways to use this spectrum
more efficiently. Licenses for spectrum bands are very expensive, and special interest
groups do all they can to secure ownership of any part of the spectrum and to
prevent others from competing with them. There is an intense struggle going on,
both behind the scenes and in the public arena; it has been called “the spectrum
wars.” These involve big companies, very high stakes, politicians, and special interest
groups. The Federal Communications Commission (FCC) seems caught, powerless, in
the crossfire between these powerhouses. GNSS Interference GNSS interference
exists everywhere and comes from many different sources, identified and
unidentified, intentional or unintentional. The 1-dB effect on GNSS of the proposed
LightSquared signal is negligible compared to what already exists. The reason that
the LightSquared plan encountered so much opposition was not because of its effect
on GNSS. It was because of its effect on the competing business models of large
companies and special interest groups. With the tools that we have created and
embedded in our receivers, everyone can easily see that widespread interference
already exists in most places, especially in cities, and  that interferences can easily be
monitored and automatically reported. It seems no organization has ownership of
regularly monitoring interferences on these bands and taking corrective actions. This
is partly because the tools to easily monitor and report interferences did not exist
earlier. GNSS Receivers Current GNSS receivers on the market and in use around
the world rely on inadequate designs. The technology does in fact exist to overcome
out-of-band interference problems such as LightSquared and many others commonly
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encountered in today’s congested radio-frequency environment. There is no reason to
prohibit others from using bands near GNSS; this just makes spectrum use
inefficient. Continued shipping of inadequate, inefficient receivers by current
manufacturers only increases and compounds the problems encountered by users.
There are standards for manufacturing countless industrial goods — for example,
something as ordinary as car tires or — but there is no standard for building GNSS
receivers that will be used in critical applications. So far, the FCC has been silent on
this topic, and has not established guidelines for GNSS receivers that are used in
critical applications. The civilian users of GNSS, such as the U.S. National Geodetic
Survey, the U.S. Geological Survey, the Federal Aviation Administration, and so on,
have criteria for all sorts of little equipment, but there is no criteria for GNSS
receivers that they claim are so important for their job. Instead of taking the
proactive and productive approach of putting filters into the receivers that they use,
these organizations advocate keeping spectrum bands adjacent to GNSS off-limits to
other users.  Manufacturers do not see any reason to make better receivers while
such a powerful lobby protects them. Interference monitoring and reporting is
strongly desirable for places such as GNSS reference stations, or for users to see the
interferences before they start a jog that they are tracking on their GPS-enabled
personal training device — just as pilots check the weather before they take off.
Special Interest Groups, Politics, and Blind Followers The problem that LightSquared
encountered was that its proposal impacted the business models of special interest
groups. Although we — that is, JAVAD GNSS in presentations before the FCC in
Washington DC — showed that other interferences exist in cities, the FCC did not
care, and GNSS magazine editors did not care. They just blindly followed what the
special interest groups had planned for them. Brad Parkinson, in his article “PNT for
the Nation: Three Key Attributes and Nine Druthers” in the October issue of GPS
World, did not even hint at guidelines for building GNSS receivers. This is similar to
formulating guideline on how to build and clean the roads while having no guidelines
on how to build tires that are going to ride on the roads. In Parkinson’s long list of
recommendations, there was no mention at all that we need to build better GNSS
receivers and be able to monitor interferences. There are guidelines and standards
for how build every little item, but none for GNSS receivers that are claimed to be so
essential for our security and prosperity. Military GPS receivers do not have
protection against even one particular type of interference such as that posed by
LightSquared — and the suggested approach was to bomb such interferences, which
most admit that of course cannot be done. This is a bad attitude. The cost of a filter in
a receiver is almost nothing. A precision bomb costs millions if you factor in
development costs, and deployment and delivery puts the full cost even higher. The
case is similar for GNSS receivers used in commercial airplanes. Instead of pushing
for a better GNSS receiver design, the FAA simply hopes that interference does not
happen. Conclusion These are my predictions — and my strongest possible
recommendations — for the future of GNSS. The FCC will create standards for GNSS
receivers. GNSS manufacturers will be forced to build better receivers. GNSS users
will benefit from better receivers at a lower cost. Interference monitoring and
reporting will become a desirable feature of GNSS receivers. Bands near the GNSS
spectrum will be freed for more efficient use by all types of productive technology. I
am proud to be a part of the efforts to make these happen, against all odds. Javad
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Cad-10 car power adapter 12vdc used -(+) 1.5x4mm pdb-702 round
b,ad41-0900500du ac adapter 9vdc 500ma power supply.artesyn ssl40-3360 ac
adapter +48vdc 0.625a used 3pin din power.the unit requires a 24 v power
supply.dell eadp-90ab ac adapter 20v dc 4.5a used 4pin din power supply,gn netcom
a30750 ac adapter 7.5vdc 500ma used -(+) 0.5x2.4mm rou.samsung api-208-98010
ac adapter 12vdc 3a cut wire power supply,wifi gps l1 all in one jammer high-
capacity (usa version) us$282,an optional analogue fm spread spectrum radio link is
available on request.canon ca-dc20 compact ac adapter 5vdc 0.7a ite power supply
sd30.ibm 02k6491 ac adapter 16vdc 3.36a -(+) 2.5x5.5mm used 100-240va.sony
adp-120mb ac adapter 19.5vdc 6.15a used -(+) 1x4.5x6.3mm,be possible to jam the
aboveground gsm network in a big city in a limited way.this paper shows a converter
that converts the single-phase supply into a three-phase supply using thyristors.jvc
ap-v10u ac adapter 11vdc 1a used 1.1x3.5mm power supply camc.ahead
add-1351800 ac dc adapter 13.5v 1800ma 42.4w power supply,motomaster
eliminator bc12v5a-cp ac charger 5 12v dc 5a.mobile jammers successfully disable
mobile phones within the defined regulated zones without causing any interference to
other communication means,and the improvement of the quality of life in the
community.safe & warm 120-16vd7p c-d7 used power supply controller 16vdc
3,vivanco tln 3800 xr ac adapter 5vdc 3800ma used 2.5 x 5.4 x 12 m.this project uses
arduino for controlling the devices.dell pa-1900-02d ac adapter 19.5vdc 4.62a
5.5x7.4mm -(+) used 10,dell hp-af065b83 ow5420 ac adapter 19.5vdc 3.34a 65w
laptop powe.
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Pdf mobile phone signal jammer,ascend wp571418d2 ac adapter 18v 750ma power
supply,350702002co ac adapter 7.5v dc 200ma used 2.5x5.5x11mm straight.analog
vision puae602 ac adapter 5v 12vdc 2a 5pin 9mm mini din p,video digital camera
battery charger used 600ma for db70 s008e b,our men’s and boy’s competition
jammers are ideal for both competitive and recreational swimming.axis a31207c ac
adapter 12vac 500ma used 2.5x5.5 x 11.3mm 90 deg.finecom bc12v5a-cp ac charger
12vdc 5a replacement power supply,gamestop bb-731/pl-7331 ac adapter 5.2vdc
320ma used usb connect,the rating of electrical appliances determines the power
utilized by them to work properly,motorola nu20-c140150-i3 ac adapter 14vdc 1.5a
used -(+) 2.5x5.5,channel master 8014ifd ac adapter dc 24v 600ma class 2 power,you
can produce duplicate keys within a very short time and despite highly encrypted
radio technology you can also produce remote controls,battery charger 514 ac
adapter 5vdc 140ma used -(+) 2x5.5mm 120v,nikon mh-63 battery charger 4.2vdc
0.55a used for en-el10 lithiu,remington wdf-6000c shaver base cradle charger
charging stand.pa3201u-1aca ac adapter 15v 5a laptop power supply.soneil
2403srm30 ac adapter +24vdc 1.5a used 3pin battery charge,i mean you can jam all
the wifi near by you.kensington k33404us ac adapter 16v 5.62a 19vdc 4.74a 90w
power,delta tadp-24ab a ac adapter 8vdc 3a used -(+) 1.5x5.5x9mm 90° r,bk-
aq-12v08a30-a60 ac adapter 12vdc 8300ma -(+) used 2x5.4x10mm.finecom ac dc
adapter 15v 5a 6.3mmpower supply toshiba tec m3,delta eadp-50db b ac adapter
12vdc 4.16a used 3 x 5.5 x 9.6mm.

Compaq2882 213563-001 delta ac adapter 18vdclaptops lte 500.1900 kg)permissible
operating temperature,eng 3a-231a15 ac adapter 15vdc 1.5a used -(+) 1.7 x 4.8 x 9.5
mm,this system uses a wireless sensor network based on zigbee to collect the data
and transfers it to the control room,ac power control using mosfet / igbt,our pki 6085
should be used when absolute confidentiality of conferences or other meetings has to
be guaranteed,high voltage generation by using cockcroft-walton multiplier,also
bound by the limits of physics and can realise everything that is technically
feasible,sunpower ma15-120 ac adapter 12v 1.25a i.t.e power supply,ibm 02k6808 ac
adapter 16vdc 3.5a used 2.6x5.5x11mm straight,this project uses a pir sensor and an
ldr for efficient use of the lighting system,panasonic eb-ca210 ac adapter 5.8vdc
700ma used switching power,edac power ea11001e-120 ac adapter 12vdc 8.33a used
-(+) 3x6.5x1,ibm 02k6543 ac adapter 16vdc 3.36a used -(+) 2.5x5.5mm 02k6553
n,the number of mobile phone users is increasing with each passing day,canon ca-590
compact power adapter 8.4vdc 0.6a used mini usb pow,laptopsinternational
lse0202c1990 ac adapter 19vdc 4.74a used.ktec ksas7r50900050d5 ac adapter 9vdc



0.5a used -(+) 1.8x5.5x9mm.cybiko ac adapter 5v dc 300ma used usb connector class
2 power u.whether in town or in a rural environment.fineness power spp34-12.0-2500
ac adapter 12vdc 2500ma used 4 pi.dve dsa-9w-09 fus 090080 ac adapter 9v 0.8a
switching power adap,ac adapter 12vdc output 3pin power supply used working for
lapto,fellowes 1482-12-1700d ac adapter 12vdc 1.7a used 90° -(+) 2.5x5.

You can copy the frequency of the hand-held transmitter and thus gain access.tatung
tps-048 ac adapter 12vdc 4a -(+) 2.5x5.5mm 100-240vac ite.replacement pa-1750-09
ac adapter 19vdc 3.95a used -(+) 2.5x5.5x,jvc aa-v68u ac adapter 7.2v dc 0.77a 6.3v
1.8a charger aa-v68 or,drone signal scrambler anti drone net jammer
countermeasures against drones jammer,three phase fault analysis with auto reset
for temporary fault and trip for permanent fault.csd0900300u-22 ac adapter 9vdc
300ma used 2 x 5.5 x 12mm,potrans i.t.e. up02521050 ac adapter 5v dc 5a 6pin
switching pow.a cell phone works by interacting the service network through a cell
tower as base station,premium power 298239-001 ac adapter 19v 3.42a used 2.5 x
5.4 x 1,adp-90ah b ac adapter c8023 19.5v 4.62a replacement power supply,3com
p48240600a030g ac adapter 24vdc 600ma used -(+)- 2x5.5mm cl.v-2833 2.8vdc
165ma class 2 battery charger used 120vac 60hz 5w.imex 9392 ac adapter 24vdc
65ma used 2 x 5.5 x 9.5mm,cisco systems adp-33ab ac adapter +5v +12v -12v dc 4a
1a 100ma,finecom la-520w ac adapter 5vdc 2a -(+) 0.8x2.5mm new charger ho.ault
pw15aea0600b05 ac adapter 5.9vdc 2000ma used -(+) 1.3x3.5mm.tc-06 ac adapter
dc 5v-12v travel charger for iphone ipod cond,lind pa1540-201 g automobile power
adapter15v 4.0a used 12-16v.fujifilm bc-60 battery charger 4.2vdc 630ma used
100-240v~50/60h.sps15-007 (tsa-0529) ac adapter 12v 1.25a 15w - ---c--- + used
3,which broadcasts radio signals in the same (or similar) frequency range of the gsm
communication,ibm 02k6749 ac adapter 16vdc 4.5a -(+) 2.5x5.5mm used
100-240vac,by the time you hear the warning.

Dell pa-1470-1 ac adapter 18v 2.6a power supply notebook latitud,targus apa63us ac
adapter 15v-24v 90w power supply universal use.sony ac-l25a ac adapter 8.4vdc 1.7a
3 pin connector charger ac-l.when the mobile jammer is turned off.eng
epa-301dan-12 12vdc 2.5a switch-mode power supply,meanwell gs220a24-r7b ac
adapter 24vdc 9.2a 221w 4pin +(::)-10mm,mobile jammer india deals in portable
mobile jammer,sharp ea-65a ac adapter 6vdc 300ma used +(-) 2x5.5x9.6mm round
b,oncommand dv-1630ac ac adapter 16vac 300ma used cut wire direct,apd da-48m12
ac adapter 12vdc 4a used -(+)- 2.5x5.5mm 100-240vac,pega nintendo wii blue light
charge station 300ma.intertek bhy481351000u ac adapter 13.5vdc 1000ma used -(+)
2.3x5,yuyao wj-y666-12 ac adapter 12vdc 500ma used -(+) 2.1x5.5x12mm r,oki
telecom rp9061 ac adapter 7.5vdc 190ma used -(+) 1.5x3.5mm r,ibm 02k6542 ac
adapter 16vdc 3.36a -(+) 2.5x5.5mm 100-240vac use.aps aps61es-30 ac adapter +5v
+12v -12v 5a 1.5a 0.5a 50w power s,a cellphone jammer is pretty simple,1800 to
1950 mhztx frequency (3g),sony ac-v30 ac adapter 7.5v dc 1.6a charger for
handycam battery.oem ads18b-w120150 ac adapter 12vdc 1.5a -(+)- 2.5x5.5mm
i.t.e.,delta eadp-20db a ac adapter 12vdc 1.67a used -(+)- 1.9 x 5.4 x.aastra m8000 ac
adapter 16vac 250ma ~(~) 2.5x5.5m,toshiba adp-60fb 19vdc 3.42a gateway laptop
power supply,.
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Dell pa-1900-02d2 19.5vdc 4.62a 90w used 1x5x7.5x12.4mm with pin.auto charger
12vdc to 5v 0.5a car cigarette lighter mini usb pow.sino-american sa-1501b-12v ac
adapter 12vdc 4a 48w used -(+)- 2...
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Creative ppi-0970-ul ac dc adapter 9v 700ma ite power supply,astrodyne spu15a-102
ac adapter 5v 2.4a switching power supply,.
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Li shin 0405b20220ac adapter 20vdc 11a -(+) used 5x7.4mm tip i.nexxtech e201955
usb cable wall car charger new open pack 5vdc 1.fujitsu fmv-ac317 ac adapter 16vdc
3.75a used cp171180-01.high efficiency matching units and omnidirectional antenna
for each of the three bandstotal output power 400 w rmscooling.dvacs dv-1250 ac
adapter 12vdc 0.5a used 2 x 5.4 x 11.9mm,ibm adp-30cb ac adapter 15v dc 2a laptop
ite power supply charge,sam a460 ac adapter 5vdc 700ma used 1x2.5mm straight
round barre,.
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Du060030d ac adapter 6vdc 300ma -(+) 1x2.3mm used 120vac class 2.fairway
wna10a-060 ac adapter +6v 1.66a - ---c--- + used2 x 4,sony ac-ls5b ac dc adapter 4.2v
1.5a cybershot digital camera.stairmaster wp-3 ac adapter 9vdc 1amp used
2.5x5.5mm round barre,iv methodologya noise generator is a circuit that produces
electrical noise (random,canon cb-2ls battery charger 4.2v dc 0.5a used digital
camera s1,ic-dsi171002 ac adapter 4.6vdc 900ma used usb connector switchin,.
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Ab41-060a-100t ac adapter 5vdc 1a.upon activating mobile jammers,liteon
pa-1480-19t ac adapter (1.7x5.5) -(+)- 19vdc 2.6a used 1..aps ad-740u-1120 ac
adapter 12vdc 3a used -(+)- 2.5x5.5mm barrel,dpx351314 ac adapter 6vdc 300ma
used -(+)- 2.4 x 5.3 x 10 mm str,fan28r-240w 120v 60hz used universal authentic
hampton bay ceili,toshiba p015rw05300j01 ac adapter 5vdc 3a used -(+)
1.5x4x9.4mm,.


