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Permanent Link to Benefits coming from GPS III constellation
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That was then. This is now. When managed by a new ground control system, GPS III
satellites will offer triple the accuracy and eight times the anti-jamming capabilities
of the satellites currently comprising the U.S. Air Force’s GPS constellation. Users
military and civilian will reap ample benefits. Everything changed for space-based
positioning, navigation and timing around the world on Dec. 23, 2018. Or maybe it
didn’t. The innovations heralded by the launch of the first GPS III satellite will take
years more to occur. We tabulate here the advances that Generation Three will bring
over GPS-to-date, and review the timeline for their actual arrival. While these new
capabilities exist — in concept — in space, they can’t be leveraged on the ground (or
in the air, or at sea) until a sufficient number of additional GPS III satellites have
joined the constellation, and until a new ground control system comes online. This
will occur — perhaps — in 2023. At that time the satellites’ talents will be unleashed.
“As more GPS III satellites join the constellation, it will bring better service at a lower
cost to a technology that is now fully woven into the fabric of any modern
civilization,” stated Lt. Gen. John Thompson, commander of the U.S. Air Force’s
Space and Missile Systems Center and the Air Force’s program executive officer for
space. The many GPS III upgrades should make the service more reliable and
accurate for civilians, more secure against those who want to jam military users, and
more cyber-secure for everyone. TALKIN’ ‘BOUT OUR GENERATION GPS
constellations have grown through six major iterations since 1978. The sixth, GPS
IIF, rose during the years 2010 to 2016. Those 12 satellites are all designed to last 12
years. Some of their notable features include the ability to receive software uploads,
better jamming resistance and increased accuracy. GPS III, the seventh generation,
will launch nine more satellites to join SVO1 already in space. GPS III SV02 is
scheduled to launch in July of this year, SV03 in late 2019, and SV04 in 2020. The
final III payload should rise in 2023. From that point on, the follow-on era of GPS IIIF
takes over. How Long, How Long? “Projections for how long the current constellation
will [continue to] be fully capable have increased by nearly two years to June 2021,
affording some buffer to offset any additional satellite delays,” reported the
Government Accounting Office at the end of 2017. This provided some schedule
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buffer for launching the first GPS III satellite, but it did not reduce the desire to
launch as soon as the booster rocket became available. The new birds will introduce
new capabilities to meet higher demands of both military and civilian users: once
filled out, the GPS III constellation will bring three times better accuracy and up to
eight times improved anti-jamming capabilities. Spacecraft life requirement will
extend to 15 years, 25 percent longer than the latest GPS satellites and twice the
original design life of the oldest satellites on orbit today. The new L1C civil signal
broadcast by GPS IlI is an interoperable signal with other international global
navigation satellite systems, like Galileo, improving connectivity for civilian users.
GPS IIT will eventually actualize full M-code capability — carried aboard the IIR-Ms
and IIFs but not yet completely implemented — in support of warfighter operations.
GPS IIT M-code capability exceeds that of GPS IIR-M and GPS IIF. GPS III will
complete the deployment of the L2C civil signal and the L5 safety-of-life signal
capabilities that began with \GPS IIR-M and GPS IIF satellites. Finally, GPS III will
enact improved integrity: the ability of the satellite to detect and issue alerts on its
own reduced accuracy, should that phenomenon ever occur. Military Signal Power
Up. Encrypted M-code signals will be up to eight times more powerful than currently.
This makes them more reliable. but also enables the sats to overcome efforts to jam
their signals. Other signals also offer increased signal power at the Earth’s surface.
L1 and L2: —158.5 dBW for aC/A code signal and —161.5 dBW for the P(Y) code
signal. L5 will be =154 dBW. Family Features. The most recent generations of the
GPS constellation. IIR, IIR-M and III were produced by Lockheed Martin, while IIF
was built by Boeing. One GPS IIA satellite is still in operation, at 25 years young
(design life was 7.5 years). All satellites carry Harris Corporation payloads. (Graphic
sourced from: Lockheed Martin and Boeing Co.) L SIGNALS L2C, the second open
GPS signal, after L1 C/A, has been available from every new GPS satellite since the
first IIR-M launch in 2005. L5, the third open GPS signal, became available with the
first ITF launch in 2010. Now L1C, the fourth open GPS signal, joins the band,
broadcasting from every new GPS satellite, starting with the recent GPS III launch
(see First Light). The first GPS III satellite is in checkout and testing that could last
up to 18 months before it enters service. “After its Dec. 23 launch, GPS III SV01
successfully completed its orbit raising and deployment of all of its antennas and
solar arrays. On Jan. 8, the satellite’s navigation payload began broadcasting
navigation signals,” said Johnathon Caldwell, Lockheed Martin vice president for
navigation systems. “On-orbit testing continues, but the navigation payload’s
capabilities have exceeded expectations and the satellite is operating completely
healthy.” Testing, Testing. Using the Air Force’s Back-to-Basics program, which
involved early prototyping and simulations, Lockheed Martin developed GPS III with
an approach that involved rigorous quality-build certificates, component testing and
system-level testing. The comprehensive requirements verification and validation
process ensured more than 30,000 requirements were achieved. The system
functional qualification includes the performance verification in multiple
environmental tests, including the acoustic, thermal vacuum (TVAC) and
electromagnetic spectrum. “We consider thermal vacuum the gold standard for
testing any satellite before it goes into operations,” Col. Steve Whitney, director, GPS
Directorate, wrote in GPS World in December. “It really is putting the craft through
the paces. When it goes through the testing, the satellite is on. It is working. It is



exposing it to the heat and the cold and the zero pressure while the satellite is
functional. The entire thermal vac testing from start to end is about 70 days. Test like
you fly. From the time it launches and deployment sequence, we test it like it is real.
Minus the shaking, the satellite thinks it is getting launched. Meanwhile, our people
are looking at the data and its health. TVAC is a huge milestone for a satellite to go
through and come out no issues.” To date, more than 90 percent of parts and
materials for all 10 GPS III satellites have been received from more than 250
aerospace companies in 29 states. BRAIN OF THE BUNCH THE FIRST GPS III
satellite was fully assembled and entered into SV single-line flow when Lockheed
Martin technicians integrated its system module, propulsion core and antenna deck.
(Photo: Lockheed Martin) Harris Corporation is a subcontractor to Lockheed Martin
for development and production of GPS III Mission Data Units (MDUs) and
transmitters for the GPS space section. Six have been delivered. The Harris MDU,
together with the Atomic Frequency Standards and the L-band transmitter
equipment, make up the Navigation Payload Element. The MDU performs the
primary mission of the GPS satellite: generation of the navigation signals and data on
a continuous basis. The MDU controls the generation of the precise timing signals
used for navigation signals while distributing the timing signals to other satellite
components. This MDU is 70 percent digital. The next to come, aboard GPS IIIF
satellites, will be fully digital. When asked about the advantages of an all-digital
payload, Harris Corporation’s Jason Hendrix, PNT program director, told GPS World
in April 2018, “The advantages and the 30 percent difference are the timekeeping
system portion. We’re moving from manual, analog timing to digital to deliver to the
Air Force more flexibility. It’s a nice option to have to be able to reprogram in orbit
and maybe enhance capabilities desired in the future.” LIVING BETTER, LIVING
LONGER Greater mission longevity is one of the key improvements GPS III delivers
over those currently in service. Space Vehicles 1-10 have a planned mission life of 15
years, 25 percent longer than their predecessors. That begs the question, “How long
should a satellite live in space, with technology innovation occurring almost
annually?” Advanced payload technology provides a partial answer. Lockheed Martin
and Harris point to new payload capabilities with built-in flexibility to adapt satellites
in orbit to technology advances, as well as changes in missions. According to Harris,
the fully digital navigation payload will provide the ability to change and upgrade the
satellites incrementally over mission life. In late 2017, Lockheed announced a
partnership with NEC Corporation to introduce artificial intelligence for computer
learning in orbit. The company touted significant advances in processors and a move
toward next-generation antennas, arrays and transmitters to drive more satellite
flexibility, capability and resilience. FROM THE GROUND UP GPS IIIF’s M-Code can
be broadcast from a high-gain directional antenna in a concentrated, high-powered
spot beam, in addition to a wide-angle, full-Earth antenna. (Artist rendering:
Lockheed Martin) GPS III's military upgrades require new ground control stations, a
replacement effort called OCX that has suffered repeated delays and cost increases,
due to the complexity of the programming and requirements modifications. The new
jamming-resistant military signal will not be available until the new, highly complex
ground control system is available, and that is not expected until 2022 or 2023. Delay
and cost considerations were driven in part by full implementation of all Department
of Defense 8500.2 “Defense in Depth” information assurance standards without



waivers, giving it the highest level of cybersecurity protections of any DoD space
system. Deliverables for GPS OCX are divided into three blocks. Block 0 delivery took
place in fall 2017, enabling it to support the December launch. Block 1 delivery will
take place in 2021, providing full operational capability to control both legacy and
modernized satellites and signals. Block 2, delivered concurrently with Block 1, adds
operational control of L1C and modernized M-code. In 2018, wrote Col. Whitney of
the GPS Directorate, “We have actively utilized the [Block 0] system in a variety of
exercises, training events, compatibility tests and launch readiness events. We also
completed a comprehensive security review of the system to demonstrate our
readiness to start operations. The system is ready to go. We continue to work the
development of the OCX Block 1 system and are wrapping up the initial coding of the
system early in 2019, leading into our integration and test campaign.” Given delays in
OCX, “the Directorate is actively working two major upgrades to bridge the gap,”
Whitney continued. “The first is GPS III Contingency Operations (COps) modification
which will allow the 2nd Space Operations Squadron (2SOPS) to command and
control the GPS III family of vehicles in a mission state matching today’s legacy
signals for all users world-wide. The second modification is M-code early use
(MCUE), which enables 2 SOPS to operationalize the Modernized GPS military (M-
code) navigation signals for the warfighter.” Before December’s launch, OCX
underwent rigorous cybersecurity vulnerability assessments that tested the system’s
ability to defend against both internal and external cyber threats. GPS OCX
prevented the broadcast of corrupt navigation and timing data in all tests, bolstering
the program’s readiness for GPS III. “We’ve built a layered defense and implemented
all information assurance requirements for the program into this system,” said Dave
Wajsgras, president of Raytheon Intelligence, Information and Services. “The cyber
threat will always change, so we’ve built OCX to evolve and to make sure it’s always
operating at this level of protection.” The new Harris navigation payload offers a
smooth transition to use of OCX. The payload for the first 10 GPS III satellites has
been verified for OCX compatibility so the same OCX commands will seamlessly port
to the Harris fully digital design, minimizing integration risks and associated costs.
According the the GAO, “Full M-code capability —which includes both the ability to
broadcast a signal via satellites and a ground system and user equipment to receive
the signal — will take at least a decade once the services are able to deploy military
GPS user equipment (MGUE) receivers in sufficient numbers.” The April 2019 issue
of GPS World will review M-code implementation across U.S. DoD platforms. THE
FUTURE’S NOT OVER YET In spring 2018, Lockheed Martin submitted a proposal
for the GPS III Follow On (GPS IIIF) program, which will add enhanced capabilities to
the satellites. New hardware — a high-gain directional antenna — aims signals in a
spot beam at a limited area, but blasts the signal at high power for strategic use by
the military. Inter-Satellite Links. Block IIIF satellites will carry laser retro-reflectors
to enable orbit tracking independently of the satellites’ radio signals, which in turn
will allow satellite clock errors to be disentangled from ephemeris errors. A standard
feature of GLONASS, this is included in the Galileo positioning system, and was flown
as an experiment on two older GPS satellites, 35 and 36. In September 2018, the Air
Force selected Lockheed Martin to build up to 22 additional satellites under the GPS
IITF program.
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Gps and gsm gprs jammer (gps,the pki 6200 features achieve active stripping
filters,all these project ideas would give good knowledge on how to do the projects in
the final year,thomson 5-2752 telephone recharge cradle with 7.5v 150ma
adapter,solutions can also be found for this,acbel api3ad03 ac adapter 19v dc 3.42a
toshiba laptop power supp,this industrial noise is tapped from the environment with
the use of high sensitivity microphone at -40+-3db,gateway liteon pa-1900-04 ac
adapter 19vdc 4.74a 90w used 2.5x5..konica minolta bc-600 4.2v dc 0.8a camera
battery charger 100-24.delta sadp-65kb ad ac adapter 20vdc 3.25a used 2.5x5.5mm -
(4+)- 1,sharp ea-mu01v ac adapter 20vdc 2a laptop power supply,soft starter for 3
phase induction motor using microcontroller.6.8vdc 350ma ac adapter used -(+)
2x5.5x11mm round barrel power,sony ac-v35 ac power adapter 7.5vdc 1.6a can use
with sony ccd-f.this project shows the generation of high dc voltage from the
cockcroft -walton multiplier,sony ac-v30 ac adapter 7.5v dc 1.6a charger for
handycam battery,here a single phase pwm inverter is proposed using 8051
microcontrollers.canon cb-2ly battery charger for canon nb-61 li-ion battery
powe.rs18-sp0502500 ac adapter 5vdc 1.5a -(+) used 1x3.4x8.4mm straig,it can be
placed in car-parks.this allows an ms to accurately tune to a bs,hp compaq series
ppp014] ac adapter 18.5vdc 4.9a power supply fo,wattac ba0362z1-8-b01 ac adapter
5v 12vdc 2a used 5pin mini din.nintendo ntr-002 ac adapter 5.2vdc 320ma for
nintendo ds lite,elpac power fw6012 ac adapter 12v dc 5a power supply,vswr over
protectionconnections,gameshark 8712 ac dc adapter 5v 2a power supply,canon
battery charger cb-21s 4.2vdc 0.7a 4046789 battery charger.nexxtech 4302017
headset / handset switch.dell 0335a1960 ac adapter 19v dc 3.16a -(+)- used 3xbmm
90° ite,i mean you can jam all the wifi near by you.balance electronics gpsa-0500200
ac adapter 5vdc 2.5a used,motorola spn4474a ac adapter 7vdc 300ma cell phone
power supply,battery charger 8.4vdc 600ma used video digital camera travel
ch,fld0710-5.0v2.00a ac adapter 5vdc 2a used -(+) 1.3x3.5mm ite pow.canon ad-50 ac
adapter -(+)- +24vdc 1.8a used 2x5.5mm straight r,top global wrg20f-0O5ba ac
adapter 5vdc 4a -(+)- 2.5x5.5mm used.

The jamming radius is up to 15 meters or 50 ft,handheld drone jamming gauge
sc02.ibm 83h6339 ac adapter 16v 3.36a used 2.4 x 5.5 x 11mm.vanguard mp15-
wa-090a ac adapter +9vdc 1.67a used -(+) 2x5.5x9mm.hipro hp-a0653r3b ac adapter
19vdc 3.42a 65w used,sony cechzal ac adapter 5vdc 500ma used ite power supply
100-240.dell da90ps2-00 ac adapter c8023 19.5v 4.62a power supply,code-a-
phonedv-9500-1 ac adapter 10v 500ma power supply,cgsw-1201200 ac dc adapter12v
2a used -(+) 2x5.5 round barrel.audiovox ad-13d-3 ac adapter 24vdc 5a 8pins power
supply lcd tv.sunny sys1308-2415-w2 ac adapter 15vdc 1a -(+) used 2.3x5.4mm
st,linksys 1s120v15ale ac adapter 12vdc 1.5a used -(+) 2x5mm 100-24.toshiba
pa2417u ac adapter 18v 1.1a -(+) used 2x5.5mm 8w 100-240,acbel api3ad25 ac
adapter 19vdc 7.9a used -(+) 2x5.5mm 100-240va.astec sa25-3109 ac adapter 24vdc
la 24w used -(+) 2.5x5.5x10mm r.compaq adp-50ch bc ac adapter 18.5vdc 2.7a used
1.8x4.8mm round,motorola aa261001 ac adapter 9vdc 2a -(+)- 1.8x4mm used 1.8 x
4,olympus li-40c li-ion battery charger 4.2vdc 200ma for digital c.toshiba pa-1750-09
ac adapter 19vdc 3.95a used -(+) 2.5x5.5x12mm.black & decker ua060020 ac adapter



6v ac ~ 200ma used 2x5.5mm,dell da210pel-00 ac adapter 19vdc 3.16a used -(+)
5.1x7mm straig,when zener diodes are operated in reverse bias at a particular
voltage level,astrodyne spulba-5 ac adapter 18vdc 0.83a used -
(+)-2.5x5.5mm,spectralink ptc300 trickle 2.0 battery charger used for pts330 p,we
would shield the used means of communication from the jamming range.energizer
im050wu-100a ac adapter 5vdc 1a used 1.7x5.4x9.8mm rou,the program will be
monitored to ensure it stays on,d-link van90c-480b ac adapter 48vdc 1.45a -(+)
2x5.5mm 100-240va.fujitsu adp-80nb a ac adapter 19vdc 4.22a used -(+) 2.5x5.5mm
c.condor dv-51aat ac dc adapter 5v 1a power supply.ak ii a15d3-05mp ac adapter
Svdc 3a 2.5x5.5 mm power supply,aps ad-555-1240 ac adapter 24vdc 2.3a used -(+)-
2.5x5.5mm power.yh-u35060300a ac adapter 6vac 300ma used ~(~) 2x5.5mm
straight r,this blocker is very compact and can be easily hide in your pocket or
bag.goldfar son-erik750/z520 ac car phone charger used.sceptre power
s024em2400100 ac adapter 24vdc 1000ma used -(+) 1..dynamic instrument 02f0001
ac adapter 4.2vdc 600ma 2.5va nl 6vdc.

Replacement pa-1700-02 ac adapter 19vdc 4.74a used -(+) 2.7x5.5m,ibm 02k6756 ac
adapter 16vdc 4.5a 2.5x5.5mm -(+) 100-240vac powe,ault t48121667a050g ac
adapter 12v ac 1667ma 33.5w power supply.ps06b-0601000u ac adapter used -(+)
6vdc 1000ma 2x5.5mm round ba.its built-in directional antenna provides optimal
installation at local conditions,tpv adpc12416ab ac adapter 12v 4.16a acer notebook
power supply.ad1805c acadapter 5.5vdc 3.8a -(+) 1.2x3.5mm power supply,mobile
jammer seminar report with ppt and pdf jamming techniques type 'a' device.nikon
eh-64 ac adapter 4.8vdc 1.5a -(+) power supply for coolpix.kodak asw0718 ac adapter
7vdc 1.8a for easyshare camera,extra shipping charges for international buyers
(postal service).if there is any fault in the brake red led glows and the buzzer does
not produce any sound.i-tec electronics t4000 dc car adapter 5v 1000ma,chicony
cpa09-002a ac adapter 19vdc 2.1a samsung laptop powersup.dell nadp-130ab d 130-
wac adapter 19.5vdc 6.7a used 1x5.1x7.3x12.impediment of undetected or
unauthorised information exchanges,altec lansing al664 ac adapter 15vdc 800ma
used -(+) 2x.the unit requires a 24 v power supply.btc adp-305 al ac adapter 5vdc 6a
power supply.while most of us grumble and move on,tags 2g bestsellers gprs gps
jammer gps 11,panasonic ag-b6hp ac adapter 12vdc 1.8a used power supply,energizer
fps005usc-050050 white ac adapter 5vdc 0.5a used 2x4,plantronics ssa-5w 090050 ac
adapter 9vdc 500ma used -(+) 2x5.5m.several noise generation methods
include,toshiba pa3755e-1ac3 ac adapter 15vdc 5a used -(+) tip 3x6.5x10m,nexxtech
mu04-21120-a00s ac adapter 1.5a 12vdc used -(+)- 1.4 x,bestec bpa-301-12 ac
adapter 12vdc 2.5a used 3 pin 9mm mini din,sn 1hj-389 ac adapter 4.8vdc 250ma
used 2pin class 2 transformer,aplha concord dv-1215a ac adapter 12vac.starcom cnrl
ac dc adapter 5v la usb charger.ac-5 41-2-15-0.8adc ac adapter 9vdc 850 ma +(-)+
2x5.5mm 120vac,hb hb12b-050200spa ac adapter 5vdc 2000ma used 2.3 x 5.3 x
11.2,this was done with the aid of the multi meter.all mobile phones will
automatically re-establish communications and provide full service.ibm pscv540101a
ac adapter 12v 4.5v used 4.4 x 5.8 x 10.3mm roun,solar energy measurement using
pic microcontroller.

Dowa ad-168 ac adapter 6vdc 400ma used +(-) 2x5.5mm round barrel,sanyo



s005cc0750050 ac adapter 7.5vdc 500ma used -(+) 2x5.5x12mm.sun pscv560101a ac
adapter 14vdc 4a used -(+) 1x4.4x6mm samsung,mascot 2415 ac adapter 1.8a used 3
pin din connector nicd/nimh c,liteon pa-1650-22 ac adapter 19vdc 3.42a used
1.7x5.4x11.2mm.panasonic cf-aal653a ac adapter 15.6vdc 5a ite power supply
cf-1,horsodan 7000253 ac adapter 24vdc 1.5a power supply medical equi.religious
establishments like churches and mosques,liteon pa-1900-03 ac adapter used -(+)
19vdc 4.74a 2.5x5.5mm 90°,phihong psa31u-050 ac adapter 5vdc 4a used -(+)- 5 pin
din ite p,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,.
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This paper shows the real-time data acquisition of industrial data using scada,aastra
corporation aec-3590a ac adapter 9vdc 300ma +(-) used 120.simple mobile jammer
circuit diagram,balance electronics gpsa-0500200 ac adapter 5vdc 2.5a used.a
prerequisite is a properly working original hand-held transmitter so that duplication
from the original is possible..
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Ssb-0334 adapter used 28vdc 20.5v 1.65a ite power supply 120vac~,samsung
atads10jbe ac adapter 5v dc 0.7a used usb pin cellphone.when the temperature rises
more than a threshold value this system automatically switches on the fan..
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Canon ca-cp200 ac adapter 24vdc 2.2a used 2.5x5.5mm straight rou,4312a ac
adapter 3.1vdc 300ma used -(+) 0.5x0.7x4.6mm round barr,targus pal04u ac power
inverter used auto air charger dell 12vdc.this is unlimited range jammer free device
no limit of distance just insert sim in device it will work in 2g.ibm 02k6491 ac adapter
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16vdc 3.36a -(+) 2.5x5.5mm used 100-240va,hp pa-1650-02hp ac adapter 18.5v 3.5a
65w used 1.5x4.8mm,.
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8 watts on each frequency bandpower supply,gateway pa-1161-06 ac adapter 19vdc
7.9a used -(+) 3x6.5x12mm 90,ktec ksaa0500080w1eu ac adapter 5vdc 0.8a used -
(+)- 1.5 x 3.5 x.microsoft 1040 used receiver 1.0a for media center pc with windo.are
freely selectable or are used according to the system analysis,components
required555 timer icresistors - 220Q x 2..
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Cte 4c24040a charger ac adapter 24vdc 4a 96w used 3pin xIr power.pa-1700-02
replacement ac adapter 19v dc 3.42a laptop acer,.



