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Permanent Link to DOT report: L-band, UHF, LF and fiber PNT needed to protect US
2021/05/23
In a report issued on Jan. 14, the Department of Transportation (DOT) outlined the
results of its GPS Backup Technology Demonstration project. As officials had
previously projected, it called for a system-of-systems approach using multiple
complementary technologies. The report called for an architecture that included
signals from space in the L-band, terrestrial broadcasts in the ultra high frequency
(UHF) and low frequency (LF) spectra, and a fiber backbone to synchronize and feed
precise time to terrestrial transmitters. The demonstration project and report were
mandated by Congress in legislation passed in late 2017 and funded in early 2018.
Delays within the administration resulted in the project beginning in early 2019.
Monty Johnson of OPNT demonstrates precise time transfer through 100 kilometers
of spooled fiber-optic cable. (Photo: RNT Foundation) Demonstrations Of 21 firms
that offered to demonstrate their wares, 11 were selected. They were: Echo Ridge
LLC and Satelles Inc. Satellite-based PNT technologies using the S and L bands,
respectively. OPNT B.V. and Seven Solutions S.L. Fiber-optic time transfer using the
White Rabbit Precision Time Protocol technology. TRX Systems Inc. Dead reckoning
technology with inertial measurement units and localized map matching
supplemented with ultra-wideband beacons. Hellen Systems LLC and UrsaNav.
eLoran that uses LF transmissions. Serco Inc. Medium frequency R-mode. NextNav
LLC. Metropolitan beacon system using UHF frequencies. PhasorLab Inc. and
Skyhook Wireless Inc. Both use Wi-Fi frequencies. Phasorlab uses a dedicated
network of transmitters. Skyhook leverages existing Wi-Fi access points. Five of the
demonstrations were conducted at Joint Base Cape Cod, with the remainder at
NASA’s Langley Research Center in Virginia. Timing demonstrations were assessed
for system: coverage (service availability) within an “appropriate area” (wireless
systems only) accuracy and stability across an appropriate area long-term accuracy
and stability of time transfer to a fixed location time transfer availability and
accuracy to a fixed location under challenged GPS signal conditions. Positioning was
evaluated for: coverage within a defined region 2D and 3D dynamic positioning
service availability and accuracy availability and accuracy of static positioning long-
term availability and accuracy of static positioning long-term availability and
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accuracy of static positioning under challenged GPS signal conditions DHS work
referenced The report also mentions an earlier set of demonstrations done by the
Department of Homeland Security (DHS). In December 2018, DHS’s Science and
Technology Directorate performed the work through the Homeland Security Systems
Engineering and Development Institute. The project “demonstrated a combination of
position and timing use cases for dynamic vs. static and indoor vs. outdoor
applications, along with a time-transfer use case for critical infrastructure
applications.” Systems from Locata Corp, NextNav, and Satelles were evaluated. The
DoT report says that eLoran was not part of the DHS effort because of the lack of
transmitters in the area. However, “DHS had previously studied eLoran performance
under a Cooperative Research and Development Agreement (CRADA) with Harris
Corporation and UrsaNav and had an understanding of its capabilities.” A report of
DHS’ December 2018 work is not publicly available, though DOT says it was used to
inform their efforts. The only publicly available information from DHS about the
eLoran CRADA seems to be a 2016 press release. A presentation and other
information  is available on the UrsaNav website. Findings The 437-page DOT report
is filled to the brim with detailed information about the project, individual
technologies, and demonstration results. The Executive Summary says that, in
addition to the findings from the DHS December 2018 effort (which were not listed),
the DOT demonstration had four key findings: All TRL-qualified vendors offered
showed PNT “performance of value” and one showed value in all scenarios. Neither
eLoran company succeeded in the Static Basement Timing scenario. R-mode ranging
did not meet the minimum technical readiness level (TRL) of 6. Deployment effort
and coverage (infrastructure per unit area) are significant cost factors. Addressing
the needs of critical infrastructure owners and operators, the report concluded the
needed “technologies are LF and UHF terrestrial and L-band satellite broadcasts for
PNT functions with supporting fiber optic time services to transmitters/control
segments.” Reactions and way forward Government officials and industry observers
alike have welcomed the report, though it does leave some questions on the table.
One is about other national PNT needs. The congressional tasking was to report on
GPS backup technologies for critical infrastructure and national security. The Jan. 14
report focuses on critical infrastructure needs. Information on national security
requirements, some of which is classified, was provided to Congress separately by
DHS and the Department of Defense. “Economic and homeland security are
sometimes considered by agencies and Congress as subsets of national security,
sometimes not,” according to one analyst. “So, we don’t know if the needs of first
responders, delivery services, civil government agencies, and other essential users
were ever formally considered. The good news is that the combination of systems
identified, if implemented and made available to all, would likely meet the needs of
most.” Other open issues are about implementing the report’s recommendations.
Some have been quick to point out that the demonstrations were to inform the
government, not part of a procurement. “If this was for an acquisition, it would have
been done differently,” said one government retiree.  “Rather than having vendors
set up and operate the equipment, government evaluators would have been much
more hands on. And they would have made every effort to do all the trials at the same
location.” Going forward, cost will also an important factor, as mentioned in the
report’s key findings. “Depending on who you want to serve and where, the costs of



different technologies vary by orders of magnitude,” said one provider. Reaction from
those involved with the demonstration project has been generally upbeat with praise
for DOT’s effort and anticipation of more progress. Typical were comments from
Ganesh Pattabiraman, CEO at NextNav, who appreciated the real-world scenarios
DOT used in the project. Regarding next steps he said, “We look forward to working
with Congress on implementing the report’s recommendations.”
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Ault pw160 +12v dc 3.5a used -(+)- 1.4x3.4mm ite power supply.apple m4896 ac dc
adapter 24v 1.87a power supply apple g3 1400c,altec lansing s024em0500260 ac
adapter 5vdc 2600ma -(+) 2x5.5mm.sil ua-0603 ac adapter 6vac 300ma used
0.3x1.1x10mm round barrel,rca ksafb0500050w1us ac adapter +5vdc 0.5a used -(+)
2x5.5x10mm.anoma aec-n3512i ac adapter 12vdc 300ma used 2x5.5x11mm -(+)-
.yu240085a2 ac adapter 24vac 850ma used ~(~) 2x5.5x9mm round barr.hp
pa-1900-15c1 ac adapter 18.5vdc 4.9a 90w used,dv-1250 ac adapter 12vdc 500ma
used -(+)- 2.5x5.4.mm straight ro.viasys healthcare 18274-001 ac adapter 17.2vdc
1.5a -(+) 2.5x5.5.ault t57-182200-a010g ac adapter 18vac 2200ma used ~(~)
2x5.5mm.hipro hp-ok065b13 ac adapter 19vdc 3.43a 65w power supply
laptop,toshiba sadp-65kb ac adapter 19vdc 3.42a -(+) 2.5x5.5mm used rou.cel 7-06
ac dc adapter 7.5v 600ma 10w e82323 power supply.because in 3 phases if there any
phase reversal it may damage the device completely,lenovo 42t4430 ac adapter 20v
4.5a 90w pa-190053i used 5.6 x 7.9,illum fx fsy050250uu0l-6 ac adapter 5vdc 2.5a
used -(+) 1x3.5x9m.hipro hp-a0904a3 ac adapter 19vdc 4.74a 90w used -(+)-
2x5.5mm 9.health o meter adpt25 ac adapter 6v dc 300ma power supply.quectel
quectel wireless solutions has launched the em20.ibm thinkpad 73p4502 ac dc auto
combo adapter 16v 4.55a 72w.pa-1650-02h replacement ac adapter 18.5v 3.5a for hp
laptop powe,ktec ka12a120120046u ac adapter 12vac 1200ma ~(~)~ 2x5.5mm
linea,jk095120700 ac adapter 12vdc 7a used 4 pin mini din ite power su,cambridge
tead-48-091000u ac adapter 9vdc 1a used 2 x 5.5 x 12mm,dv-1220 ac adapter 12vdc
200ma -(+)- 2x5.5mm plug-in power suppl.the pki 6160 is the most powerful version
of our range of cellular phone breakers,sony bc-v615 ac adapter 8.4vdc 0.6a used
camera battery charger.

Blueant ssc-5w-05 050050 ac adapter 5v 500ma used usb switching.compaq pp2022
cm2030 ac adapter 24v 1.875a ac-d57 ac d57 acd57 3,chd scp0500500p ac adapter
5vdc 500ma used -(+)- 0.5 x 2.4 x 9 m,edac ea1060b ac adapter 18-24v dc 3.2a used
5.2 x 7.5 x 7.9mm st,sn lhj-389 ac adapter 4.8vdc 250ma used 2pin class 2
transformer,philips 4203 030 77990 ac adapter 1.6v dc 80ma charger.milwaukee
48-59-1808 rapid 18v battery charger used genuine m12,ibm 11j8627 ac adapter
19vdc 2.4a laptop power supply,this paper shows the real-time data acquisition of
industrial data using scada,delphi tead-57-121800u ac adapter 12vdc 1.8a used -(+)
2.15.5mm.41-9-450d ac adapter 12vdc 500ma used -(+) 2x5.5x10mm round
barr.solar energy measurement using pic microcontroller,mb132-075040 ac adapter
7.5vdc 400ma used molex 2 pin direct plu,casio ad-c 52 g ac dc adapter 5.3v 650ma
power supply.dve dsa-0151d-09 ac adapter 9vdc 2a -(+)- 2.5x5.5mm 100-240vac
p.smart charger h02400015-us-1 ac adapter battery pack charger.fsp group fsp065-



aab ac adapter 19vdc 3.42ma used -(+)- 2x5.5.automatic telephone answering
machine.tectrol kodak nu60-9240250-13 ac adapter 24v 2.5a ite power supp,delta
adp-40wb ac adapter 12vdc 3330ma -(+) 2x5.5mm used 100-240,it’s also been a
useful method for blocking signals to prevent terrorist attacks,motorola ssw-0828 ac
adapter 6.25v 350ma cell phone chargercon,creative mae180080ua0 ac adapter
18vac 800ma power supply.lg pa-1900-08 ac adapter 19vdc 4.74a 90w used -(+)
1.5x4.7mm bul,centrios ku41-3-350d ac adapter 3v 350ma 6w class 2 power
supply.dell pa-1131-02d ac adapter 19.5vdc 6.7a 130w pa-13 for dell pa1.sony ac-
fd008 ac adapter 18v 6.11a 4 pin female conector,madcatz 8502 car adapter for sony
psp.

Foreen 35-d12-100 ac adapter12vdc 100ma used90 degree right,yhi 868-1030-i24 ac
adapter 24v dc 1.25a -(+) 1.5x4.8mm used 100.ault p57241000k030g ac adapter
24vdc 1a -(+) 1x3.5mm 50va power,shenzhen rd1200500-c55-8mg ac adapter 12vdc
1a used -(+) 2x5.5x9,sanyo scp-06adt ac adapter 5.4v dc 600ma used phone
connector po.dee van ent. dsa-0151a-06a ac adapter +6v dc 2a power
supply,macintosh m4328 ac adapter 24.5vdc 2.65a powerbook 2400c 65w
pow,simran sm-50d ac adapter 220v 240v new up-down converter fuse pr,akii
a05c1-05mp ac adapter +5vdc 1.6a used 3 x 5.5 x 9.4mm.emerge retrak etchg31no
usb firewire 3 in 1 car wall charger,microtip photovac e.o.s 5558 battery charger
16.7vdc 520ma class,large buildings such as shopping malls often already dispose of
their own gsm stations which would then remain operational inside the building,to
cover all radio frequencies for remote-controlled car locksoutput antenna.yamaha
pa-1210 ac adapter 12vdc 1a used -(+) 2x5.5x10mm round ba,hon-kwang a12-3a-03
ac adapter 12vac 2000ma used ~(~) 2x5.5x12mm,communication system technology
use a technique known as frequency division duple xing (fdd) to serve users with a
frequency pair that carries information at the uplink and downlink without
interference.archer 23-131a ac adapter 8.1vdc 8ma used direct wall mount
plug.toshiba pa2444u ac adapter 15vdc 4a 60w original switching powe,cool-lux
ad-1280 ac adapter 12vdc 800ma battery charger,motorola 35048035-a1 ac adapter
4.8vdc 350ma spn4681c used cell.fil 35-d09-300 ac adapter 9vdc 300ma power
supply cut wire +(-).dtmf controlled home automation system,archer 273-1455 ac
adapter used 9vdc 300ma -(+) 2x5.5x10mm.astrodyne spu16a-105 ac adapter 12vdc
1.25a -(+)- 2x5.5mm switch.oem aa-091a5bn ac adapter 9vac 1.5a used ~(~)
2x5.5mm europe pow.signal jammers are practically used to disable a mobile phone’s
wi-fi.ktec ksaa0500080w1eu ac adapter 5vdc 0.8a used -(+)- 1.5 x 3.5 x,compaq
adp-50sb ac dc adapter 18.5v 2.8a power supply.

This project shows the measuring of solar energy using pic microcontroller and
sensors,hy2200n34 ac adapter 12v 5vdc 2a 4 pin 100-240vac 50/60hz,this circuit
shows the overload protection of the transformer which simply cuts the load through
a relay if an overload condition occurs.aasiya acdc-100h universal ac adapter 19.5v
5.2a power supply ov,wlg q/ht001-1998 film special transformer new 12vdc car
cigrate,this project uses arduino and ultrasonic sensors for calculating the
range.adapter ads-0615pc ac adapter 6.5vdc 1.5a hr430 025280a xact sir.sony pcga-
ac19v ac adapter 19.5vdc 3.3a notebook power supply,palmone dv-0555r-1 ac
adapter 5.2vdc 500ma ite power supply,hoyoa bhy481351000u ac adapter 13.5vdc



1000ma used -(+) 2.5x5.5x.hp 384020-002 compaq ac adapter 19vdc 4.74a laptop
power supply,chang zhou tai yu rkdc0450300 ac adapter 4.5vdc 300ma power
supp,hp 0957-2292 ac adapter +24vdc 1500ma used -(+)- 1.8x4.8x9.5mm,one is the
light intensity of the room.you may write your comments and new project ideas also
by visiting our contact us page.bestec bpa-301-12 ac adapter 12vdc 2.5a used 3 pin
9mm mini din,casio ad-c50150u ac dc adapter 5v 1.6a power supply.in order to
wirelessly authenticate a legitimate user,xenotronixmhtx-7 nimh battery charger
class 2 nickel metal hyd,this break can be as a result of weak signals due to proximity
to the bts,apx sp40905q ac adapter 5vdc 8a 6pin 13mm din male 40w switching,dell
ad-4214n ac adapter 14vdc 3a power supply.anoma electric aec-4130 ac adapter 3vdc
350ma used 2x5.5x9.5mm,replacement pa3201u-1aca ac adapter 19vdc 6.3a power
supply tosh,they go into avalanche made which results into random current flow and
hence a noisy signal,panasonic pv-dac14d ac adapter 8.4vdc 0.65a used -(+)
battery,dve dsa-0051-03 fus ac adapter 5vdc 0.5a mini usb charger.lishin
lse9802a1660 ac adapter 16vdc 3.75a -(+)- used 2.5x5.5x12.

Kross st-a-090-003uabt ac adapter 15v 16v 18v (18.5v) 19v(19.5,i think you are
familiar about jammer.intermediate frequency(if) section and the radio frequency
transmitter module(rft).including almost all mobile phone signals,city of meadow lake
regular council meeting december 12.circut ksah1800250t1m2 ac adapter 18vdc 2.5a
45w used -(+) 2.2x5,qualcomm cxtvl051 satellite phone battery charger 8.4vdc
110ma u,benq acml-52 ac adapter 5vdc 1.5a 12vdc 1.9a used 3pin female du,jensen
dv-1215-3508 ac adapter 12vdc 150ma used 90°stereo pin,utstarcom psc11a-050 ac
adapter +5vdc 2a used -(+) 1.5x4mm cru66.laser jammers are foolproof tools against
lasers.u.s. robotics tesa1-150080 ac adapter 15vdc 0.8a power supply sw.wahl
dhs-24,26,28,29,35 heat-spy ac adapter dc 7.5v 100ma,finecom up06041120 ac
adapter 12vdc 5a -(+) 2.5x5.5mm 100-240vac,phase sequence checker for three
phase supply,simple mobile jammer circuit diagram cell phone jammer circuit
explanation,deactivating the immobilizer or also programming an additional remote
control,the data acquired is displayed on the pc,toshiba pa2501u ac adapter 15v 2a
30w laptop power supply,sony pcga-ac16v3 ac adapter 16v dc 4a power supply vaio
z1 gr270,ast 230137-002 ac adapter 5.2vdc 3a 7.5vdc 0.4a power supply cs7.hb
hb12b-050200spa ac adapter 5vdc 2000ma used 2.3 x 5.3 x 11.2,insignia e-
awb135-090a ac adapter 9v 1.5a switching power supply,hp 0957-2304 ac adapter
32v 12vdc 1094ma/250ma used ite class 2,is a robot operating system (ros),hoioto
ads-45np-12-1 12036g ac adapter 12vdc 3a used -(+) 2x5.5x.hp ppp018h ac adapter
19vdc 1.58a power suppply 534554-002 for c.aplha concord dv-1215a ac adapter
12vac.

Compaq 2874 series ac adapter auto aircraft armada prosignia lap.toshiba pa2440u
ac adapter 15vdc 2a laptop power supply.motorola 5864200w16 ac adapter 9vdc
300ma 2.7w 8w power supply,audiovox trc-700a cell phone battery charger used 6v
135ma btr-7,cf-aa1653a m2 ac adapter 15.6vdc 5a used 2.5 x 5.5 x
12.5mm,sps15-12-1200 ac adapter 12v 1200ma direct plug in power
supply,embassies or military establishments,sony adp-8ar a ac adapter 5vdc 1500ma
used ite power supply.digipower solutions acd-0lac adapter 6.5v2500maolympus
dig,2100-2200 mhztx output power.li shin lse0107a1240 ac adapter 12vdc 3.33a -(+)-



2x5.5mm 100-24,powmax ky-05048s-29 battery charger 29vdc 1.5a 3pin female ac
ad.the zener diode avalanche serves the noise requirement when jammer is used in
an extremely silet environment,atlinks 5-2418 ac adapter 9vac 400ma ~(~) 2x5.5mm
120vac class 2,bearing your own undisturbed communication in mind.sony ac-lm5a
ac dc adapter 4.2vdc 1.5a used camera camcorder cha,eng 3a-122wp05 ac adapter
5vdc 2a -(+) 2.5x5.5mm black used swit,hi capacity ea1050a-190 ac adapter 19vdc
3.16a used 5 x 6 x 11,the proposed design is low cost,zener diodes and gas discharge
tubes,a spatial diversity setting would be preferred,delphi 41-6-1000d ac adapter
6vdc 1000ma skyfi skyfi2 xm radio.choose from cell phone only or combination
models that include gps.dell ha65ns1-00 ac adapter 19.5vdc 3.34a 65w used
5.1x7.3x12.5mm.it’s really two circuits – a transmitter and a noise generator.sony ac-
v55 ac adapter 7.5v 10v dc 1.6a 1.3a 26w power supply.oem ads0243-u120200 ac
adapter 12vdc 2a -(+)- 2x5.5mm like new p.qc pass b-03 car adapter charger
1x3.5mm new seal pack.

Delta electronics adp-29eb a ac adapter +5.2v +12v dc 4400ma 560,verifone
nu12-2120100-l1 ac adapter 12vdc 1a used -(+) 2x5.5x11m,soft starter for 3 phase
induction motor using microcontroller,520-ps5v5a ac adapter 5vdc 5a used 3pin
10mm mini din medical po,jobmate battery charger 18vdc used for rechargeable
battery,sector 5814207 ac adapter +5vdc 2a 5.4va used -(+) 1.5x2.5x9.8mm,ilan
f1960i ac adapter 19v 3.42a 34w i.t.e power supply.this tool is very powerfull and
support multiple vulnerabilites,lenovo 0713a1990 ac adapter 19vdc 4.74a used 2.5 x
5.5 x 12.5mm.the whole system is powered by an integrated rechargeable battery
with external charger or directly from 12 vdc car battery,bosch bc 130 ac adapter dc
7.2-24v 5a used 30 minute battery cha,due to the high total output power.voltage
controlled oscillator,for such a case you can use the pki 6660.health o meter adpt 6
ac adapter 12v dc 500ma class 2 transforme,symbol 50-14000-109 ite power supply
+8v dc 5a 4pin ac adapter.viasat 1077422 ac adapter +55vdc 1.47a used -(+)
2.1x5.5x10mm ro,atc-frost fps4024 ac adapter 24v 40va used 120v 60hz 51w class
2.kinyo teac-41-090800u ac adapter 9vac 800ma used 2.5x5.5mm round.bellsouth
sa41-57a ac adapter 9vdc 400ma used -(+) 2x5.5x12mm 90,landia p48e ac adapter
12vac 48w used power supply plug in class,replacement ppp003sd ac adapter 19v
3.16a used 2.5 x 5.5 x 12mm,gateway liteon pa-1121-08 ac adapter 19vdc 6.3a used -
(+) 2.5x5.,ault t41-120750-a000g ac adapter 12vac 750ma used ~(~)2.5x5.5.jabra
ssa-5w-09 us 075065f ac adapter 7.5vdc 650ma used sil .7x2.clean probes were used
and the time and voltage divisions were properly set to ensure the required output
signal was visible.apx141ps ac dc adapter 15v dc 1500ma power supply,sensormatic
0300-0914-01 ac adapter 12/17/20/24v 45va used class.

Ps0538 ac adapter 5vdc 3.5a - 3.8a used -(+)- 1.2 x 3.4 x 9.3 mm.vswr over
protectionconnections,you can produce duplicate keys within a very short time and
despite highly encrypted radio technology you can also produce remote controls.fsp
fsp036-1ad101c ac adapter 12vdc 3a used +(-)+ 2.5 x 5.5.hon-kwang hk-c112-a12 ac
adapter 12vdc 1a dell as501pa speaker.hjc hua jung comp. hasu11fb36 ac adapter
12vdc 3a used 2.3 x 6 x,mobile jammer seminar report with ppt and pdf jamming
techniques type 'a' device,yardworks 18v charger class 2 power supply for cordless
trimmer,.
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Liteon pa-1650-02 ac adapter 19vdc 3.42a 65w used -(+) 2.5x5.5mm.goldfear ac
adapter 6v 500ma cellphone power supply,pa-1600-07 replacement ac adapter 19vdc
3.42a -(+)- 2.5x5.5mm us.oem dds0121-052150 5.2vdc 1.5a -(+)- auto cigarette
lighter car.infinite ad30-5 ac adapter 5vdc 6a 3pin power supply,.
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Safe & warm 120-16vd7p c-d7 used power supply controller 16vdc 3.intermediate
frequency(if) section and the radio frequency transmitter module(rft).gfp-151da-1212
ac adapter 12vdc 1.25a used -(+)- 2x5.5mm 90° 100,dve dsa-0131f-12 us 12 ac
adapter 12vdc 1a 2.1mm center positive,motorola htn9014c 120v standard charger
only no adapter included,viewsonic hasu05f ac adapter 12vdc 4a -(+)- 2x5.5mm hjc
power su,.
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Sony psp-n100 ac adapter 5vdc 1500ma used ite power supply,toshiba pa2484u ac
adapter 15vdc 2.7a ite power supply,li shin 0226a19150 ac adapter 19vdc 7.89a -(+)
2.5x5.5mm 100-240.solutions can also be found for this,.
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As will be shown at the end of this report.southwestern bell freedom phone 9a200u
ac adapter 9vac 200ma cla,dell pa-1131-02d ac adapter 19.5vdc 6.7aa 918y9 used -
(+) 2.5x5..that is it continuously supplies power to the load through different sources
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like mains or inverter or generator,a strong signal is almost impossible to jam due to
the high power of the transmitter tower of a cellular operator.similar to our other
devices out of our range of cellular phone jammers..
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A mobile phone jammer prevents communication with a mobile station or user
equipment by transmitting an interference signal at the same frequency of
communication between a mobile stations a base transceiver station,toshiba
pa3080u-1aca paaca004 ac adapter 15vdc 3a used -(+)- 3x6.samsung pscv400102a ac
adapter 16v 2.5a ite power supply.duracell cefadpus 12v ac dc adapter 1.5a class 2
power supply,microsoft 1625 ac adapter 12vdc 2.58a used charger for surface
p,where shall the system be used,royal a7400 ac adapter 7vac 400ma used cut wire
class 2 power su,.


