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Box Neo. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet}

This intemational search repart has not been established in respect of cerain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate 10 subject matter not required to be searched by this Autherity, namely:

2. D Claims Nos.: -

because they relate to paris of the international application thai da not comply with the prescribed requirements lo such an
extent that no meaningful intermational search can be carried out, specifically:

3. D Claims Nos..

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. I Dbservations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Internationa) Searching Authority found muhiple inventions in this intemational application, as follows:

This application contains tha following inventions or groups of inventiens that are not so linked as to form a single general inventi\;e
concapt under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees mus! be paid.

Group I: Claims 1-53 directed to a mathod and user davice for supporting resilient carrier phase positioning of at least one user device
utllizing a service daia processor, measuremants received from Global Navigation Satellite System (GNSS) satellites, and
measuramants raceived from low Earth orbit (LED) satellites, said measurements including carrier phase pseudaranges.

Group II: Claim 54-56 diracted o a methed for carrier phase pesitioning of a user davice.
Group Il Claims 57-58 directed to a method for localizing one or more emitters.

Group IV: Claim 58 directed to a method for supporting the resilisnt sarner phase positioning of ane or more subscriber vahicles.
—see extra sheet-—

1. D As all required additional search fees were timely paid by the appticant, this international search report covers all searchable
claims,

2. I:l As all searchable claims could be searched withous effort justifying additional fees, this Authority did not invite payment of
additional fees. .

3. D As only some of the required additional search lees were timely paid by the applicant, ths intemational search report cavers
: only those ckaims for which fees were paid, specifically claims Nos.:

4. E No required additional search fees were timely paid by the applicant, Consequently, this international search repont is
restricted to the invention first mentioned in the claims; it is covered by ¢laims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
paymeni of a protest fec.
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
Fee was not paid within the time limit specified in the invilation.
D No protest accompanied the payment of additional search fees.
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(87) JP 2017-511885 A 2017.4.27

INTERNATIONAL SEARCH REPORT Enternational applicaiion No.

PCTUS 1517787

Continuation of Box No. Il

Group V: Clatms B0-62 directed o a mathod for GNSS signal authentication,

Group VI: Claims 65-70 directad to 8 method for user position authentication.

Group VIi: Claims 71-81 directed to a method for fielding a positiuning service lor one or more users,
Group VIII: Claim B2 directed to a mathod for providing agile, robust, and cosl-aflactive sarvices.
Group IX; Claims 83-85 directed to a mathod of beamforming a space-bome distributed aperture.

The inventions listed as Groups I-1X do not relate lo a single general inventlve concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or coresponding spacial technical features for the foliowing reasons:

Group | includes the spedial technical featurs of al least one LEQ satellite via a LEO-to-LEO crossfink transmission and measuring
additional carrier phase pseudoranges from GNSS and LEC salellites, not required by Groups 111X,

Group Il inclides tha special tachnical feature of the user device raceiving signals and measuring, over a measuring interval, carier
phase pseudoranges from a plurality of LEO satellites, with a user device; confiming that an observation geomelry provides accaptable
posltion accuracy over the measurement intarval; and estimaling 2 position of said user device, not required by Groups | and lll-IX.

Group IH indudes the special tachnical feature of collacting widaband radio frequency (RF) sample streams of emitter signals measured
by lhe LEQ satellitas; time and space regisiering of said samples streams according to said LEO satallite precisa orbil and clock
estimates; and cross comelating sample streams across pairs of LEQ salellites to localize each emitter, not required by Groups |-l and
Iv-1X.

Group IV includes the special technical featurs of collacting measuremants from multi-band LEC satellites, muiti-band LEO, single-band
LEQ; collacting measurements from the probe vehlcles; generaling road-spacific ionosphera and lroposphere estimates; and estimates
for at least one subscribar vehicle, not required by Groups I-Ill and V-IX,

Graup V includes the special technical feature of generaling a watermark PRN wavelom based on a watermark kay that is initially
secret, wherein said watermark key is arranged to enable a user device (o perform watermark power checks and perform a power
solution; summing said watemmark waveform with an open wavelorm; and access of said watarmark key by the user device, not required
by Groups |-V and Vi-IX, :

Group VI includes the special technical feature af recaiving a signal broadcast from one or more LEO satellites, wherein said signal lrom
the one or more LEO satellitas Includas an encrypted wavelorm basad on a traffic key that is sacrat; measuring psaudaranges from
signals raceived from GNSS satalltes; performing a position solution rom said GNSS pseudoranges; accessing said traffic key;
parforming pawer checks on said LEO saiallita signafs; and using the position salution and the traffic key to decrypt the LEC satellite
signals, not required by Groups |-V and Vik-IX. :

Group VIl includes the spacial Lechnical feature of broadcasting signals from one or more LEC satellites, wharein aach said signal
comprises an encrypted waveform based on a traffic key that is secret; receiving signals and maasuring carrier phase pseudoranges
from GNSS satellites with said £ EQ satellites; accessing said traffic key by one or more ground reference stalions; recsiving signals and
measuring camier phase pseudoranges from said GNSS and LEO satellites with seid ground reference slations using said traffic key to
decrypt said LEO satellite signals; collecting in one or more service dala procassors said pseudoranges; generating, encrypting, and
disseminating from said pseudaranges pracisa arbit and clock predictions of said GNSS and LEO satallites to one or more user devices;
accessing said traffic key and predictions by one of said user devices: recalving signals and measuring carrier phase pseudorangas
from said GNSS and LEO sateliites; and computing said user device position. and performing a RAIM check employing all said
pseudoranges , not required by Groups I-V1 and VIlI-IX.

Please See Continuation Sheet
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Group VIl includes the special technical (eaiure of synthesizing various systemavel functions for a glabal constallation of satellites by
saquencing sald satellitas individually into various broadcast and receiva modes depending on their orbitat position, where said functions
by ragion include at teast one of the following hunctions positioning, navigation, and timing using code and/or carrer, rapid acquisition of
accuracy and integrity; emitter localization; and redio ocoultation induding ionospheric tolal slectron conlent and atmospheric
temperature, pressure, density, 2nd humidity, across various military, civil, and commercial domains, nol required by Groups |-VIl and
IX.

Group IX includes the special technical feature of placing a finite number of randomly or quasi-randomly situated apertura efements frog-
flying in space; (b} precisely spatiafly and temporally registering sald aparture elaments; (c) synthesizing one or more high-resolution
focal points; and {(d} containing said focal palnts within the Fresnel region of said distributed aperture, not required by Groups I-VIEL

Groups |, 11l and IV-VIi share the technical faatura of a Global Navigation Satellite System (GNSS). However this common technical
feature is anticipated by US 2012/0232724 A1 to Janky &l al. {13 September 2312) (hereinafiar Janky) which taaches a Global
Navigation Satellite System (GNSS) (para {0052]).

Groups I-VII share the technical feature of a Low Earth Orbit (LEQ) satellite. However, this common technical feature is anticipated by
Janky which teaches a Low Earth Orbit (LED) satellite (para [0052]).

Groups I-IV and VI-V1| shére the technical feature of a pseudorange. Howaver this technical leatura is anticipated by Janky which
teaches a pseudcrange (para [0023]).

Groups |, i), 1V Vil share the tachnical feature of a ground reference stalien. However, this common technical feature is anticipated by
Janky which teaches a ground relerence station (para [0021]).

Groups |, 1l and IV share the technical faature of orbit and clock predictions; and user devices. However, this common technical fealure
is anticipated by Janky which teaches orbil predictions {para {0002]); cleck predictions (para [0073)} and user devices (para (0019)
display davices). .

Groupa V and VI share the technical feature of RAIM Chack. However, this commeon tachnical featurs is anticipated by US
2011/0102259 A1 to Ledvina at al. (5 May 2011) which teachas RAIM Check (claim 2).

Therefore, Groups I-1X lack unity under PCT Rule 13 because they do nol share a same or corresponding special technical faature.
S NOTE

Claim 63-64 sfe unsearchable as they are incomplete.
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