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This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53(c).
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INVENTOR(S)

Residence
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(City and either State or Foreign Country)

Duc Tri Tran Ho Chi Minh City, Vietnam
Quoc Thai Duong Nguyen Ho Chi Minh City, Vietnam
Thi Tuyet Suong Bui Ho Chi Minh City, Vietnam
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Efficient Geolocation

CORRESPONDENCE ADDRESS

94289

Direct all correspondence to:

The address corresponding to Customer Number:

OR
Firm or
Individual Name
Address
City State Zip
Country Telephone Email

ENCLOSED APPLICATION PARTS (check all that apply)

D Application Data Sheet. See 37 CFR 1.76. |:| CD(s), Number of CDs

Drawing(s) Number of Sheets D Other {specify)

Specification {e.g., description of the invention)  Number of Pages 4

FeesDue: Filing Fee of $300 (5150 for small entity) (375 for micro entity). If the specification and drawings exceed 100 sheets of paper,
an application size fee is also due, which is $420 ($210 for small entity) ($105 for micro entity) for each additional 50 sheets or fraction
thereof, See 35 U.5.C. 41(a){1){G) and 37 CFR 1.16(s).

METHOD OF PAYMENT OF THE FILING FEE AND APPLICATION SIZE FEE FOR THIS PROVISIONAL APPLICATION FOR PATENT

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or Bor equivalent.

A check or money order made payable to the Director of the United States Patent
and Trademark Office is enclosed to cover the filing fee and application size fee (if applicable).

Payment by credit card. Gesmmibamionisisattonietm B EFS

300

TOTAL FEE AMOUNT ($)

Ux O OO

Account Number:

The Director is hereby authorized to charge the filing fee and application size fee (if applicable} or credit any overpayment to Deposit

USE ONLY FOR FILING A PROVISIONAL APPLICATION FOR PATENT

This collection of information s required by 37 CFR 1.51. The information is required to obtain or retain a benefit by the public whichis to file (ard by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 111 and 1.14. This collection is estimated to take 10 hours to complete, including

gathering, preparing, and submitting the completed appliction form to the USPTO. Time will vary depending upon the individual case. Any commentson the

amount of time you require to complete this form and/or suggestions for redudng this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.5. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2,
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PROVISIONAL APPLICATION FOR PATENT COVER SHEET — Page 2 of 2

The invention was made by an agency of the United States Government or under a contract with an agency of the United States
Government. (NOTE: Providing this information on a provisional coversheet, such as this Provisional Application for Patent Cover Sheet
(Form PTO/SB/16), does not satisfy the requirement of 35 U.5.C. 202(c)(6), which requires that the specification contain a statement
specifying that the invention was made with Government support and that the Government has certain rights in the invention.)

No.

D Yes, the invention was made by an agency of the U.S. Government. The U.5. Government agency name is:

D Yes, the invention was made under a contract with an agency of the U.S. Government.

The contract number is:

The U.S. Government agency name is:

|n accordance with 35 U.S.C. 202{c)(6) and 37 CFR 401.14{f){4), the specifications of any United States patent applications and any
natent issuing thereon covering the invention, including the enclosed provisional application, muststate the following:

‘““This invention was made with government support under [IDENTIFY THE CONTRACT] awarded by [IDENTIFY THE FEDERAL
AGENCY]. The government has certain rights in the invention.”

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to id2ntity theft. Personal information suchas social security numbers, bank account numbers, or credit card
numbers {other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by
the USPTO to support a petition or an application. if this type of personalinformation is included in documents submitted to
the USPTO, petitioners/applicants should consider redacting such personalinformation from the documents before submitting
them to the USPTO. Petitioner/applicantis advised that the record of a patent application is available to the public after
publication ofthe application (unlessa non-publication request in compliance with 37 CFR 1.213(a) is madein the application)
orissuance ofa patent. Furthermore, the record from an abandoned application may also be available to the public if the
applicationisreferenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization
forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly

available.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements ofthe Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing ofthe information solicited is wluntary; and (3) the principal purpose forwhich
the information is used by the U.S. Patent and Trademark Office is to process and/orexamine yoursubmission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which mayresultin terminaton
of proceedings or abandonment ofthe application orexpiration ofthe patent.

The information provided byyou in this form will be subjectto the following routine uses:

1.

The information on this form will be treated confidentiallyto the exdent allowed under the Freedom of
Information Act(5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of reconds
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom ofInformation Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counselin
the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a requestinwlving an individual,to whom the record pertains, when the individual has
requested assistance from the Memberwith respectto the subjectmatter ofthe record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need forthe information in orderto perform a contract. Recipients ofinformation s hall be required
to complywith the requirements ofthe Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m).
A record related to an International Application filed underthe Patent Cooperation Treatyin this system
of records may be disclosed, as a routine use, to the International Bureau of the World Intellectual
Property Organization, pursuantto the PatentCooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Securityreview (35 U.S.C. 181) and for review pursuantto the Atomic Energy Act
(42U.8.C. 218(c)).

A record from this system of records maybe disclosed, as a routine use, to the Administrator, General
Senvices, orhis/herdesignee, during aninspection ofrecords conducted by GSA as partofthatagencys
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2905. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shallnotbe us ed to make determinations aboutindividuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication ofthe application pursuantto 35 U.S.C.122(b) orissuance ofa patentpursuantto 35 U.S.C.
151. Further, a record may be disclosed, subjectto the limitations of 37 CFR 1.14, as a routineuse,
the publicifthe record was filed in an application which became abandoned orin which the proceedings
were terminated and which application is referenced by either a published application, an application
opento publicinspection oranissued patent.

A record from this system ofrecords maybe disclosed, as a routine us e, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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EFFICIENT GEOLOCATION

TECHNICAL FIELD

[0001] The present disclosure relates to geolocation of an electronic device. In particular, it relates

to the use of BSSID (Basic Service Set Identifier) data.

BACKGROUND

[0002] Geolocation services may use a third party AP (Application Programming Interface) to
resolve a mobile device’s lacation using detected BSSIDs or MAC (Media Access Control)
addresses. Fleets of mobile devices may need to make hundreds of millions or even billions of API
requests annually. The number of AP| requests increases as the fleets grow and as more location-

senstive features are added to services that manage the devices.

[0003] Typically, a device’s locations are stored in a database. The locations are only used for

single device itself.

SUMMARY

[0004] The inventors have recognized a way of using the geolocation data more efficiently. Device
location histories are queried efficiently, in a collection that has a large number of documents. A
query is made in the database location history of the device to see if there is any location that
satisfies some criteria, such as: are there a certain number of access points that overlap with a
current list of access points, same public IP, and so on. A potential benefit of embodiments of the

invention is that they may reduce the cost of resolving locations,

DESCRIPTION
Glossary

[0005] Access point: a device that creates a wireless local area network, or WLAN, usually in an

office or large building.
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[0006] API - application programming interface

[0007] BSSID: Basic Service Set Identifier. Basically, BSSID and MAC address are the same thing,
and both refer to a device's identity on a network. BSSID is used more regarding devices that
provide a connection to a network. So, in the context of this document, it is preferabie to use

BSSID instead of MAC address.

[0008] MAC address: A Media Access Control address is a unique ID of an access point or a device,

e.g. 00:0C:E6:02:37:F8

[0009] WLAN: Wireless local area network.

Exemplary Embodiment

[0010] One embodiment involves looking up and finding one document in the location history
database that has an Access Point list that overlaps with at least 3 items (that is, 3 access points
that are currently detected by the device). If found, then we reuse the location recorded in that
document without calling a geolocation API. However, as the size of the geolocation history

collection is usually huge, we have a way to return the result in a minimum response time.

[0011] One approach involves storing the geolocation history records in a new collection with an
identification (_id) that is the combination of 3 BSSIDs. In order to make sure that the

identification is unique among 3 BSSIDs, we have to sort the BSSIDs into a list first.

[0012] FIG. 1 shows a group of BSSIDs detected for a given longitude and latitude. The BSSIDs are
then sorted into numerical order. Combinations of them are made, where there are 3 BSSIDs in
each combination. Each combination is related to the specific longitude and latitude and stored in
the database, each combination in a separate document. Later, when the same device, or another
device, detects three BSSIDs that have a combined document entry in the database, the
corresponding longitude and latitude can be retrieved from the document without having to call a

geolocation API.
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[0013] TABLE 1 shows results of an exemplary database, e.g. in Collection:

LocationByWifiMacAddress

Number of documents

490,510,900

Size

45.1GB

Number of combinations | 1140 (for 20 BSSIDs)

Query time

0.879s

TABLE 1

PCTI/CAZ
14 FEBRUARY 2024 (

024/050025
14.02.2024)

This shows that for 20 BSSIDs that are detected, there are 1140 combinations of three BSSIDs that

can be selected from those 20. It also shows that a typical query time is below a second.

Variations

[0014] In other embodiments, groups of four or more access points may be used instead of three.

By increasing the number of access points, the database size may be reduced, the query time may

be reduced and the accuracy maybe increased.

[0015] The three access point identifiers may be combined in another way for storage in the

database.
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ABSTRACT

Access point identifiers that are associated with a common location are grouped into sets of three
and stored in a document in a database. When the location of a device is required, the access
points that it detects are searched for in the database. If a matching set of three access points are
found in the database, then the corresponding location is retrieved from the document in which

the three access points are found.
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