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(54) Title: ACCESS POINT MOBILITY INDICATION

(57) Abstract: Methods for mobility indication of wireless Access Points
(APs) are disclosed. An AP may determine mobility indication informa-
tion, based, in part, on at least one of: configuration information on the AP
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pertaining to mobility; and/or wireless signal measurements associated
with the AP, and/or captured images associated with the AP, and/or sensor
measurements associated with the AP. The AP may transmit the mobility
indication information for the AP. The mobility indication information
may indicate that the AP is mobile and/or characterize the mobility. The
mobility indication information may further include a request to remove
information associated with the AP from location determination databases,
location assistance databases, and/or base station almanacs. Disclosed
methods also pertain to a User Equipments (UE), which may receive wire-
less signals with mobility indication information associated with an AP;
and determine a suitability of the AP for determining the UEs location
based on the received mobility indication information.
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ACCESS POINT MOBILITY INDICATION

CROSS REFERENCE TO RELATED APPLICATIONS

jooot) This application claims the benefit of and priovity to: U.S. Non-
Provisional Application No. 15096203 filed April 11, 2016 entitled “Access Point
Mobiity Indication”. The above apphication i assigned to the assignee hereof and

incorporated by reference, in s entirety, herem.

FiELD
{0002} The subject matter disclosed herem relates to location determmation and

spectfically, to location determination ivan envivomment that inchedes wobile andior

scH-aware wireless access points,

BACKGROUND
{8603} 1t s often desirable to perform positioning functions on user equipment

{UE) such as a mobile terminal, 8 cclhdar phone or other mebile device. The termis

“focation™ and “position” are synonymous and arc used interchangeably herein, To
estimate the tocation of a UE, various techmigues such as Advanced Forward Link
Trilateralation (AFLT), Round Trip Time (RTT) measurements, Reference Signal Time

Difference (RSTD). Qbserved Tune Difference of Amival {OTDOA) ete may be used.

[8004] Conventionally, the above techmiques may use known or predeternuned
locations of Access Points (APs) andfor Base Stations {collectively referred to as APs
herein) to determine the position of 3 UE, However, when APs are mobile {e.g. the
position or location of the AP changes over some time period), UE locations that are
determined using conventional location determination techniques based on the known

tocations of APs using may be unreliable andfor inaccurate.

SUMMARY

{B005] {n somie embodiments, 8 method on a first Access Point (AP} miay
comprise: determining 3 mobility indication information of the first AP, based, m part,
on at feast one of configuration information on the first AP pertaining to mobility of the
first AP, or wireless signal measurements associated with the first AP, or captwred
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images assoctated with the first AP, or sensor measurements associated with the first

AP or any combinations thereof) and fransmitting the mobility indication informanon,

janpe} In another aspect, a0 apPparsius MAY COTOPTISE. & MEMIOTY | § Processor

coapled o the mewory and configured tordetermine a mobility indication foration
of the apparatus, based, in part, on af least one of! configuration information pertaining
to mobility of the apparatus, or wireless signal measurements, Or sensor measurements
associated with the apparatus, or captured images assoctated with the apparatus, or any
combinations thereof, and o transectver configured 1o transimit the mobiliny indigation

information.

{8007) in a forther aspect, an apparatus may conywise: means for determining a
mobility indication information of the apparatus, based, in part, on at least one of
configuration information pertaining to mobihity of the apparatus, or wireless signal
MISASUTCMENts, OF SeNSOY Mmeasurements associated with the apparatus, or captuved
images assoctated with the apparatus, or any combinations thercofl and means for

transmitting the mobility indication information.

{008] In sone embodinients, a non-transitory computer-readable mediuny may
comprise mstructions that are executable by & processor to: determine a mobility
indication mformation of the AP, based, in part, on at least one of: configuration
intormation on the AP pertamning to mobility of the first AP, or wireless sypnal
measurements assoctated with the AP, or captured toages associated with the AP, or
sEnsor measuroments associated with the AP, or any combimnations thervof, and wansmit

the mobility mdication information,

{0069} v some embodiments, & methed on g User Equipment {UE) may
comprise! receiving wircless signals, wherein the wirgless signals comprise mobility
indication information sssociated with an AP; and determining, based on the reeeived
mobility indication information assoctated with the AP, a suttability of the AP for

deternuning a location of the UE.

{8610} {n another aspet, a User Eqoipment {UE) may comprise: a ranseciver,
the transceiver (o recctve wireless signals comprising moebility indication information
associated with an AP, and a processor coupled to the transcetver, wherein the processor

2
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s configured tor determine, based on the received mobility indication information

associated with the AP, a suitability of the AP for detcrmining a location of the UE.
{811} I further aspect, an apparatus may COMprise: wansceiver means o

roceive wireless signals comprising mobihty ndication mformation associated with an
AP, and means for deternuning, based on the reveived mobitity indication information

associated with the AP, g sutiability of the AP for determining a location of the UE.

{8012} {n some emboduments, o non-transitory compuier-readable medium may
conprise instructions that are exccutabie by a processor to) reeeive wireless signals
comprising wobility indication information associated with an AP, and dotermine, based
on the received mobility indication information associated with the AP, 3 switability of

the AP for determining a location of the UE,

{0013] The methods disclosed may be performed by one or more oft APs, andfor
servers (including location servers), UEs, efc. using various protocois, Embodunents
disclosed also relate to software, finmware, and program instructions created, stored,
accessed, read or modified by processors using non-transitory compater readable media

or eonoputer readable memory.

BRIEF DESCRIPTION OF THE DRAWINGS

{6014 Embodiments of the tnvention will be deseribed, by way of cxample

only, with reference to the drawings.

{015} Fig 1 shows a schematic block dlagram Hlustrating cortaby cxemplary

features of APIOO,

=

{1016] Fig. 2 shows an architecture of 3 system 200 capable of supporting

aceess point mobihity indicabon.

{8017] Fig. 3A shows an exemplary method 360 for AP mobibty indication.
jo018] Fuz, 3B shows an exemplary method 310 to determine AP mobility based

on wireless measurements,

L
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{6019} Fig. 4 shows a flowchart of an exemplary method 400 o provide
mobility indication information for a mobile AP 1001 o network entities andfor update

location assistance data related to AP 100-2,

j028] Fig. 5A shows a flowchart for an exemplary method 560 for providing
focation agsistance information o a system comprising APs H}0-, which may inchude

one or more mobile APs.

{8021} Fig. 5B shows g flowchart for ancther exemplary method 558 for
providing location assistance nformation in a svstem comprising APs 100+, which may

mnclode ong or more moebile APs.

{0622} Fig. 6 shows a schomatic block diagram Hlustrating a server 25010
agurepate AP information and to provide Jocation assidtancs information by ay

environment inclading mobile APs in secordance with certain embodiments presenied

herehn,
j0023] Fig. 7 shows a flowchart of an exenplary method 700 to deternmine

mobhility indication information for an AP

{00824 Fig. 8§ shows a schematic block diagram illustrating certam exenmplary

features of LIE 218,

{8625] Fig. @ shows a flowchart of an exemplary method 900 for witlization of

miohility indication mformation,

DETAILED DESCRIPTION

{026] Embodiments disclosed facilitate positioning related operations, npat,

by facilitating AP mobility indication. A device may bo considersd mobite it is not
stationary. The term “mobility indication” is used to refer o a classification of or
categorization of mobihity andfor a characterization of the mobility, For examyple, the
mobility indication may indicate that an AP is mobile. Ax another example, the mobiliy
indication may provide a speed and a divection of travel of an AP, As a further example,
the mobility indication nay provide a range of displacement andfor a radias of

displacement over which an AP moves. For example, coordinates {e.g. latitude,
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fongitude, altitude) that bound an area of range over which an AP moves may be
provided as part of the mobility indication. In some ewmbodiments, the vange may be
specified as some funchion of one or more coordmates, For exarple, a coordinate {e.g.
center) and a radius may be provided to indicated an area (¢.¢. a ¢ircle) over which an
AP moves. In some emboduments, i an AP 1s mobile during some time periods but not
during others, then the time pertods asseciated with mobility (or conversaly time
puriads when the AP s stationary) may be provided as part of the mobility indication. In
somie entbodiments. when an AP s mobile, the AP may be placed inte one or more
categories depending on the speed of movement and the categonization may be provided
as part of the mobility indication. Iin sonwe sanbodiments, a ocation sacertanity may ke
provided as part of the mobility imdication. For example, the location uncertamty may
be mversely proportional to the speed of movement of the AP or a function of the range
over which an AP moves andfor as a Bmotion of the olapsed time from the timg the

mobility indication information was determingd.

{0027 1o genceral, the mobility ndication ey nchede any infrmation
pertaining to or desoribing the wobility of & deviee/ AP, The mobility indication may
inchude information about whether the AP is mobile. In some embodiments, the
mobility mdication may further inchude one or move of: {i) a ime at which the mobility
indication was determiined; (8) a cwrrent ocation of the device; (i) information related
16 & range of displacement of the AP, {iv}) information related 10 a speed andfor &
divection of movement of the AP, (v} information related to one or more fime pentods
dunng which the AP i» mobile, {01} location uncertaimty information associated with the
AP, {vi} information related 1o use of the AP {(andfor any provided mobility indication
information) for location deternunation purposes, (vi) a pertod of validity or an expiry
time for the mobility indication information, {vii) vehicle related information, such as 4
vehicle or a vehicle type {e.g. car, train drong, balloon, ete.), with which a mobile AP
may be associated.; andfor (vii) a pattern of movement associated with a device/AP,
For example, the mobility characterization tnfonmanion may include information abowt a
vehicle within which an AP resides, or a vehicle or a vehicle tvpe on which the AP may
be mounted. In situations where the AP 15 associated with a vebicle whose motion may
be predicted or 15 known in advance {e.g. an AP associated with a train that loops
between airport terminals, or a public transpovt bus with a timetable and fixed stops), a

&
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paticrn of movement nay be provided as purt of the mobility indication mformation,
where the pattern of movement may indicate and/or may be used to predict the likely

position of the AP/vehiecle at a given fime.

{6028] Mobility indication information may be used (o determine the suitability
of an entity {e.g. AP} transmitting the inforswation for location determination, For
example, i an AP 1s stationary, a knowns location of the AP may be used for location
determination. As another example, if the AP is mobile, then switability of the AP for
Ipcation determination may be based on the content of the mehility indication
information. For example, if the mobility indication information for an AP specifies a
range of displacement, then, as one possibility, the entity receiving the mobility
indication information may be placed, at least initiadly, at some focation withian that
range. As another cxample, i an AP merely wdicates that it is molale withowt providing
sdditonal mobility indication information, the AP may, 8s one possibulity, be marked as
not sustable for location determination by the entity receiving the mobility indication

mformation,

[a029] Disclosed embodiments also pertain to deternynation sndfor reporting /
seif reporting of AP mobility indication information, Disclosed embodiments pertain,
i spme aspects, 1o Vseif-aware” APs, which may sutonomously determine that they are
mobile, based on a configuration of the AP and/or based on signal measurements
obtained by the AP, For example, an AP may have configuration mformation or
configuration seitings such as factory settings, pre-configured settings, andfor be
configured by a manufacturer or & usty with mobility indication information. The term
“configuration information” and “configuration settings™ are used svnonymiously herein
and used 1o refor to information portatming to a device configuration whereby values
may be assigned to one o more device parameters. For example, memory {e.g. a Flash
Progranimable Read Ounly Memory (PROM) { Non-Volatile Random Access Memaory
{NVRAM)) on the device may be configured with information pertaining to mobility,
As one example, an AP cutfitted on an acrial drone or another vehicle mav be
confipured/pre-confipwed to indicate that it is mobile. In some cmbodiments, APs may
deternung mobility based, n part, on measurements obtained from one or more sensors

andéor wireless measurements. For example, measurements by sensorson the AP,
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snd/or coupled to the AP, sad/or information obtained by the AP may beused 1o

determine mobibity indicagion.

jaR30] In some emibodbments, apon g determination that an AP s mobile, the
AP may travsmit mobility indication information. The term “transmit™ as ysed herein iy
wsed broadly and, wiless specified otherwise, may refer to umicast (transmission 1o 3
specific deviee), multicast (franspussion to a plurality of devices) and broadeast (a
ransnussion avatlable to all devices within range). For example, the AP may transmit
information: {1} reporing that the AP is a mobile AP, andfor (i) specifving that the AP
is not to be used for posittonflocation deternunation; and/or (1) providing details
pertaiming to the AP's mobility characteristics, which may allow ntelligent use of the
AP for {ocation determination purposes. In some embodiments, apon & determination
that ag AP iy mobile, the AP andfor another ontity oy wqucst remval of kncation
information related to AP from one or more databases nsed for positioning, 1n some
embodiments, upon recetving information that an AP s mobile, a location server or
another eniity used for location determination may remove mformation pertaining (o the
location of the AP andior other positioning related information from one or more

databases used for location deternunation purposes.

{0031 Disclosed embodiments alse facilitate AP mobility indication. In some
embodiments, APs may determine mobility hased, in part, on measurements obtained
from one or more sensors andéor wiveless measarements. For example, measarements
by sensors on the AP, and/or coupled to the AP, andfor information obtained by the AP
may be used to: (1) determine that the AP is mobile, and/or (i) provide information
ahout chavactenistics of the AP, including charactenistics or other information relating to
mobility, Upon a determination by an AP that it is mobile, the AP may repost the
mobility characterization information to one of more of! a location server, a location
assistance server, other APs andfor Lls, and/or another entity used for Iocation
determination. In some embodiments, AP mobility indication for one or more APs may
specify how the mobility indication miormation pertaining fo the one or more APs s fo
be used when used for location determination purposes. In some embodiments, the
mobility mdication mformation may be provided as pavt of location assistance

nfonnation.
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{8032 The term “Access Point” or “AP” as used herein, nwy refer to a base
station or wireless aceess point that are used to enable devices to wirelessly connect to g
network, The terms “Access Point” or “AP™ are also used to refer to or sther devives,
which may be referred to as “range extenders”, “signal boosters”, fenmtocells, nanocells,
or microcells, ete. that are used facilitate network connectivity, In some cmbodiments,
“aceess pons” or “APS” may be mounted on terrestriad vehieles, such as cars and
trains, or acrial vehieles inclading airplanes (includimg drones andfor remotely
controlled acrial vehicles), balloons, nautical vehicles, buoys, cic and mav be used to
provide or enbance wireless setwork connectivity over some area. For example, aenal
or mobite APs mav be used to provide or enbaner network coverage for spegial events
where network connectivity andior netwink bandwidith may be limited or unavailable.
As another sxample. APs wre inorcasingly available in many public transport vehicles

inclading buses, trains and aigplancs.

{6033} The term AP is also used to refer to devices, including mobile devices
that arc capable of providing wircless network access functionality such as by
“tethering”™ anddor serving as “mobile hotspots”. For example, 2 mobile phone or other
UE may sgrve as a wireless acoess point or wireless hotspot and provide notwork access
functionality to other devices including UBs. The term AP 15 also mtended to vefer to
devices that provide network connectivity i an “ad hoc network”™ such as a wireless ad

hoo netwink andfor a peer-to-peer (P2P) netwonk.

{0034 The terms “wser equipment” (UE) or “mobile station”™ (M3}, mav refer to
a device such as a cellular or other wireless communication device, personal
commuication system {(PCS) device, personal navigation device (PND), Personal
Information Manager (PIM), Personal Digital Assistant (PDA), laptop or other suitable
mobile device which is capable of receiving wireloss communication andéor navigation
stgnnals, The terms are also intended to include devices which communicate with a
personal navigation device (PND), such as by short-range wireless, infrared, wireline
connection, or other connection - regardless of whether satellite signal reception,
assistance data reception, andfor position-related processing oceurs at the device or st
the PND.

8
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{0035 In addition, the termes UE, “mobile station™ or “tarpet” ave intended o
include all devices, including wircless and wireline compmancation devices, computers,
laptops, ete. which are capable of communication with a server, such as via the internet,
Wik, cellular wireless network, DSL network, packet cable network or other network,
and regardless of whether satellite signal reception, assistance data reception, andfor
pasition-related processing occwrs at the device, at a server, or at another device

associated with the network. Any operable combination of the above are also considersd

UEs.
[6036] Fig. 1 shows a schematic block diagram Hlusteating certain exemplary

features of AP100 n accordance with certain embodiments presented herem. In some
embodiments, fanctions on AP 10 may be triggered based on one or more of:
gorfiguration sctiings, andfor wirclosy sigaal rmcasurcroents andfor sensor based

megsurements.

{0837] AP 100 may mchude one or more processing wuis or processo(sy 150
and memory 130, AP 100 may also include 3 wireless network mterface 15, In some
embodiment, wireless network mterface may include transmitter 112 and recenver 114,
Transeeiver 1O may, for exanple, inchude a transmitier 112 coabled to transmit one or
more signals over one o more types of wircless communication networks and a receiver
114 1o receive one or more signals transmitted over one o more types of wirveless
communication networks. In some embodiments, AP 100/ wireless network mterface
103 may optionally inchude Global Navigation Satellite System (GNSS) or Satellite
Positioning System (SPS) recaiver 140, In soine embodiments, optional SPS receiver
140 may be enabled to receive signals associated with one or more SPS/GNSS
rosoarces. Received GNSS signals may be used to determine a position andfor velocity
{speed and direction of movement) of AP 100, AP 160 may further comprise
computer-regdable medinm 160, Functional components on AP 104 mayv be operatively
coupled to cach other with one or more comections 120 {e.g., buses, lines, fibors, links,
cte.). In certain example tmplomentations, all or part of AP 14 mav take the form of a

chipset, andfor the bike.

{138] in some canbodiments, AP 100 may optionally comprise image sensors
such ds COD or CMOS sensors andfor canerals) 180, which are heremafter reforsed o

9
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as “camera(s) 1807, Camera(s) 130 may comvert an optical inage uto an electronic of
digiial image and may send captured images to processor(s) 130, In some enbodiments,
camera{s} 180 may include meltiple cameras, front andfor rear facing cameras, wide-
angle cameras, and may also incorporate CCD, CMOS, andfor other sensors, Camera(s)
180, which may be still andfor video cameras, may capture a senies of 2-Dimensional
20 still andfor video image frames of an covironment and send the captured image
frames to processor{s) 154, In some cmbodiments, for example, when AP 1833 is
cinbodied in a wearable device, camera(s) 180 may take the form of a wearable camers,
or an external camera, which mav be operationally coupled to, but housed separately

from, other functional unils i AR 100,

{30} In some embodiments, images captured by camera{s) 180 may be used
fo doternane that AP 100 19 mobile. For example, fnages captured by camsrals) 180
may be used o trigger Vision Based Positioning {VBP), For example, an inage of g
landmark or point of interest captured by cameras) 180 in the vicinity of AP 100 may
be ased to determine a location of AP 1, Mobility may be determined based on
location changes determined using VBP technigues. In sone embodiments, a 6 Degrees
of Freedom (6DoF) pose of the AP may be determined using Visual Simultancous
Localization and Mapping (VSLAM) based on feature points in images and movement
may be determined based on pose changes relative to some landmark or feature. In
sonte enrbodiments, visual odomelry techniques may be used to determine movement.
The visnal or image based techniques above may be used mdependently andior in
conjanction with input frony other sensors such as Inertiad Measwoment Unit 1784, SPS

receiver 140, ete,

{648 in some cabodisnents, AP 100 may optionally mehide Inertial
Measgrement Unit (IMU} 170, IMU 170 may comprise 3 axis accolerometer(s), 3-axis
gyroscope(s), and‘or magnetometer(s), may provide velocity, orientation, andfor other
position related mformation to processor{s) 154, In some embodiments, the outpat of
IMU 170 may be used by processor(s} 130 (o determine a position and orientation AP
100 anddor determine that AP 100 is mobile. For example, when wireless signal andior
GNSS based positioming s unavailable, measurements by IMU 170 may be used froma

preceding reliable position estinate fo estimate & current focation of AP 100 andfor to

10
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determine of provide an indication of mobility. In some embodiments, measurements by
IMU 170, sensors 182, images captured by camerals) 180, andfor wireless signal

measurements may be timestamped with 3 time of capture.

jandl] In some embodiments, AP0 may include vartous optional additional
sensors 182, In some embodiments, additional sensors 182 may optionally inchude one
or more of g magnetometer, an altimeter, andéor 3 barometer, which may provide mputs
1o processor{s} 130 to facilitate position determunation. For example, measurements by
the altimeter (when present) may be used 1o provide an indication of altstude above a
calibrated level, while the measwrements by the barometer (when present) may provide
an mdication of atmospheric pressure, which may also be used to obtain a deternynation
of altitude. Ag another example, the magnetometer (when present) may be capable of
measuring the intensity anddor the direction of the Earth’s magnetic field and may sarve
as # corapass andfor provide mensurcments that may be use to obtam an indwation of &
divection of travel of AP 100, Addional sensors 182 nway optionally imclude biometric
sensors, which may record movement of a body based on biometric information, ete.
For example, a wearable AF 1 may comprise biometric seasors that may determine
that a subject/AP 1s mobile. In some embodiments, additional scasors 182 may
optionally include one or move of ultrasonic tramsducers, rangefinders, andior depth
sensars, which may be used to acquire depth information andfor deternuine distance. In
general, the list of sensors above it not exhaustive. Input from sensars 183 op APs 100
ay be provided 1o processor(s} 130 and may be used 1o obtan an indication of
mwobility of AP 10ik

[o042] In some embodiments, one or more functional components of AP 100
may be physically separate but operationally coupled to other fimctional components as
indicated by the dashed Haes in Fig. 1. For example, SPS receiver 140 (when presont)
and sensors 185 {when present - e.g. image sensors/csmerads) 180, additional sensors
182, andfor Inertial Measurement Unit (IMU} 170) may be physically separate bat
operationally coupled to processor{s) 130 andfor other fimctional uoits in AP 100, As
one example, one or more sensors such as SPS reegiver 140, andfor camerais) 180
andfor IMU 170 andfor additional sensors 182 may be phvsically separate by

operatively or communieatively coupled to AP 160

11
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{6043} Processor(s) 150 may be vuplemented using a combination of hardware,
firmware, and software, In some cmbodiments, processor(s) 150 may use information
derived from sensor and wircless measuraments by AP 100 cither independenily, andfor
in conjunction with received location assistance data to determine maobility of AP 100,
In some ermbodiments, AP 100/ processors 130 may receive assistance mformation
and/or provide a mobility indication using any appropriate protocol. In some
cmbodiments, location assistance information may inchide wircless measurement
assistance information, a rough location estimate, locations of one more entities
ohserved hy the AP, ete. The assistance information may be used by processor(s)
Piireceiver 1 IdHo selecta signal acquisition / neaswremient strategy andlor to
determune an mitial location anddor to refine an estimated location andfor to provide an

mndication of mobility of AF 100,

[6044] At locations where wireless signals are avarlable, posttion determination
andfor an indication of mobility may be determined using a vanely of woll-known
technigues incheding GNSS / Satellite Positioning Syxtom {SPS) basad positioning,
Observed Tane Difforence of Arrtval {OTDOA), Reference Signad Thme Difference
{RSTD), Advanced Forward Link Trilateralation {AFLT), hybrid SPS-AFLT
techniques, Round Trip Time (RTT), Recetved Signal Strength Indicator (RSS1), ete. At
focations where GNSS/SPS stgnals may not boe available, Wircless Wide Arvea Network
{WWAN) and/or Wircless Local Area Nebtwork (WLAN) based positioning, Twbrid
IMUssireloss techwiques, andior VBP may be ased to estinate a location of AP 100

and/or determine that AP 160 i3 mobile.

{O04S] in sonie embodiments, recehver 114-on AP 100 may receive assistance
information, which may be processed by processo(s) 150 to determing whether AP 100
is mobile. In some embodiments, processor(s) 130 may conmmanicate or nitiate
communication of AP mobility indication information to a server or another entity
coupled to AP 100 through transmitter 112 in transceiver 1O, In some embodiments,
progessor{s) 1530 may determine that AP 100 is mobile based on signal measarements
from g plurality of wiveloss networks anddor the relative strengths of signals from the
plurality of observed wireless networks observed over sonwe time peviod. For example,

processor(sy 150 nwy measare a corresponding Received Signal Strength Indicator
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{RSSI} for cach of a plurality of wareless networks over some tine period to determung
that it 15 mobile. In some embodiments, AP HI0 may dotermine that it is mobile i it
observes several different wireless networks over some ttme period. For example, base
station 1D (BSID), system 1D (SIDY or network 1D (NID), Medium Access Control
MAC) address, Basie Service Set Identification (BSSID), Service Set Identifier (5510,
andfor other wireless network signal related changes, as determined by AP observations
or measwrements (c.g. as observeddmeasured by recoiver 1141 may be ysed o determing

that AF 100 is mobile.

[8046] The clements and methodologies described heren may be implemented
by various means depending wpon the applicaton. For exanple, these elements and
methodologies may be implemented in hardware, fivmware, software, or any
combination thefgof, For examplie, for 8 hardware inplementation, the procosso{s) 158
may be implemented within one or more application specific inteprated circuils
{ASICs), dighial signal processors {DSPs), digial signal processing devices {DSPDs),
progranunable logic devices (PLDs), fold programmable gate amavs (FPGAs),
processors, controllers, micro-controllors, microprocassors, electronie devices, other
clectronic anits designed to perform the fimctions deseribed herein, or a combination
thercof. The techuiques disclosed may also be implemented using hardware {e.g. using
functionality provided by an ASIC in processor{s} 130), software runming on
processor(s) 130, andior Brovware or stored in wavsory. 130, of some combiation

thereof

{0047) For a firmware andfor software implementation, the methodologies may
be mplemented using program code, microcode, procedures, functions, and so on that
porform the functions described herein. Any machine-readable medium tangibly
cmbodying instructions may be used i implementing the methodologies described

herem, For example, program code may be stored in 2 non-transitory computer-readable

mediom 160 or memory 130 that is connected to and executed by processor(s) 150
{0048] Memaory may be voplemented within processor(s) 150 or external to

processor{s) {50, As used herem the term “memory” refers to any type of long term,
short term, volatile, nonvolatite, or other memory and is not to be Hmited to any
particular type of memory or mumber of memories, or type of media apon which
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memory 15 stored. In some ambodiments, memory 130 may hold program code that
faciliiates position location, andéor AP mobility mdication. For example, one o more of
wircless signal measurements, measwements by IMU 170, measarements by sensors
185 may stored in memory and may be used by program code 1o determine mohility of
AP 100 andfor to provide an indication of mobility. In some embodiments, memory 130
and/or databases 135 inmemory 130 may hold information about wireleoss signals
ohserved, a location of AP 100, or mobility indication information pertaining to AP 100,
and/or information about the location of one or more other observed APs or network
entities and the time(s) of observation of the other APs/network entities. Tn some
embodiments, informanion-in menwsy 130 andfor databases 133 nmenwory 130 of AP
100 may indicate whether information associated with other observed APsinetwork

entities may be used for location determination.

[6049] Ifmplemented m firmware and/or software, the functions may be stored
a5 One Or More mstructions or program code on a computor-readable medium, such as
modaon 160 and/or memory 134, Examples include computer-readablde media encoded
with computer programs and data associated with or ased by the program. For example,
the computer-readable medium mcluding program code stored thereon may include
program code to support hybrid photo mapping and navigation in a manner consistent
with disclosed embodiments. The code may further support AP mobility detornunation,
providing an indication of AP mobility and various position determination technigues
including SPS ¢ Advanced Forward Link Trilateration (AFLT) / hybrid-AFLUT / RSST/
Referenve Signal Time Difference (RETDN AOTROA 7 RTT based measuwrement and

positioning, in part, by ysing location assistance mformation.

{HES0] Compuater-readablo medium 160 includes physical computer storage
media. A storage nedii may be anvavailable moediing that cay be aceessed by a
computer. By way of example, and not imitation, such non-transitory computer-
readable media can comprise RAM, ROM, EEPROM, CD-ROM, flash mamory, or
other optical disk storage, magnetic disk storage or other magnetic stovage devices, or
any other medium that can be used to store desired progran code in the fornvof
mstructions and’or data and that can be accessed by a computer; disk and dise, as used

boretn, includes compact dise (CD), laser dise, optical dise, diggtal vorsatile dise (DVDY,
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floppy disk and blu-ray dise where disks usually reproduce data magoetically, while
discs reproduce data optically with lasers. Combinations of the above should also be

mchaded within the scope of computer-readable media.

{0051] in addition to storage on computer readable meditan 160, instructions
and/or data may be provided as signals on ransmission media inchuded in a
communication apparatus. For cxample, a communication apparatus may include a
ranscerver 110, which may receive signals through recerver 114 indicanive of
imstroctions and data. The mstructions and data may cAuse oNe Of TROTE Processorn o
implement SPS 7 AFLT / hvbnd-AFLT / RSTD / OTDOA measwement and
postioning, sndfor other functions cutlined herein. That is, the compunmcation
apparatus includes transmission media with signals indicative of information to perform

disclosed functions:

{0052 Memory 130 may represent any data stovage mechatism, Memory 130
may mnctede, for example, a primary memory andfor 3 sccomdary memory. Primary
memory may mchude, for example, a random access memory, read only menory, ete.
While illustrated in thas example as being separate from processor{s} 150, it should be
understood that all or part of a primary memory may be provided within or otherwise
co-located/coupled with processor(s) 150, Secondary memory may include, for
example, the same or stmtar type of memory as primary memory andfor one of more
data storage devices or systems, such as, for example, a disk drive, an optical disc drive,

a tape drive, a solid state menmory drive, ctc.

s3] In centain implomentations, secondary memory may be operatively
receptive of, or otherwise configarable to couple to a non-transitory comnputer-readable
medivm 160, As such, iy covtain example implementations, the methods andior
apparatases presented herein may take the form in whole or part of 3 computer-readable
medim 160 that may include compigter implomentable instructions stored thercon,
which whes cxccuted by at least one procossor{s} 1530 may be operatively enabled to
perform all or portions of the example operations as deseribed herein. Computer

readable mediom 160 may be a part of memory 138

ot
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{0054} Fig. 2 shows an archatecture of a system 200 capable of supporting
gceess point mobility indication. In some enbodiments, system 200 may facilitate AP
mability ndication detenmination. Svstem 200 may include one or more APg 100~
{collectively referved 1o as APs 100), one or more UEs 210, and servers 250, Location
services may include the transfer of location assistance data and/or AP mobility
indication information using any appropriate protocel. For example, messages {(e.g.
Long Term Evolution (LTE) Posstioning Protocol (LPF) or LPP axtensions {(LPPe)
messages) between APs 100+ (1 <7 < n) (collectively referred 1o as APs 1604), UEs
21047 {1 =7 < my) {collectively referred to as UEs 210) and server 250, Server 250 may
fabe the form of o loration server or saother network emiity. The transhu of mobility
mdication information may ocoar using any appropriate protocol and at a rate
appropriate to enfities involved in the transfer, such as APs 100+, Uks 210, and servers
2501 andfor 2530-2 {colleetively reforred to as servers 250). For example, the transfer of
focation assistance andfor AP mobility indication information may occur over a
Wircless Wide Area Network (WWAN)Y 230-2, Wireless Local Area Network {WLAN)
230-1 andfor a Wircless Personal Arca Network (WPAN) (not shown i Fig, 2), andfor
a ad-hoc network and/or a P2P network. Note that although APs 100 and UEs 210 are
show separately in Fig. 2, in some mstances, UEs may also serve as APy, for exanple,

i an ad-hoc or PP network.

{8055] Svstem 200 shows APs 240-1, 340:2, 340-3, 2404 and 240-5. As shown
in Fig. 2, APs 100-1 and 100-5 are stationary, while APs 100-2, 100-3, and 100-4 may
be mobile AP The torm mobile APs is used to refer to APs that are not stationary
and/or capable of movenment. Although, 3 mobile AP may be stationary at some point in
thoe, or over some time period, the AP may move at other times. For example, AP
HHG-2 may be stationary whon vehicle/car 222 is parked, but may be mobile when
vehicle 222 moves. In Fig. 2, AP 1060-3 is mounted on balloon 224, while API00-4 is
mounted on alrplane 226, Ingenergl, mobile APs 1 nay be nounted on any mohile
platform or veluele and disclosed techniques may be used with mobile APs as deseribed
further herein, APs 100 miay be i communication with ong or more UEs 210 UBs 211
may be present in the vicinity of vebhicle 222, anddor balloon 224 andfor airplane 226

and may be in communication with one or more of APs 12, 100-3, andior 160-4
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{0055] ARs 100-3, 1004, and 100-5 nay be coupled 1o server 250-2 divectly
sud/or theough WWAN 236-2, while APs 100-1 and 100-2 may be coupled 1o server
250-1 directly and/or through WLAN 230-1. Networks 230-1 and 2306-2 are collcetively
referred to as networks 230, In addinion, APs 100 may be conununicatively 1o one or
maore other entitics such as UEs 210, other APs HI, andfor other entities through a
WEAN (not shoven in Fig, 2} For simydicity, only two servers 230 are shown in Fig. 2.
i general, systom 208 may comprise multipte APs 100 that provide access o onc or

more WWANs andfor WLANs andior WPANSs and/or ad-hoc and/or P2P petworks 230,

[8057] Ome or more APs 1} may be capable of wirelessly conmmumicating with
servers 230 divectly andfor through one or more networks 230 that support location
services / mobility indication. In some embodiments, servers 250 may comprise
databascs andfor almanacs with the locations of one or more APs 160, For exanple,
servers 280 andior UE 210 may use the known locations of ome or more APsIO0~,
which arg visible to UE 210, to cstimoate a locstion of UE 210, For exanwyle, the
locations of one or more APs 100~/ may be provided or determined by server 230 based
on crowdsourcing by a plugality of UEs 210. These APs 100-7 may sorve as location
anchors, so that if they are observed by UE 210 or another network entity, the location
of the observing UE 210 may be determined based on the known location of the APs
10-1. In some embodiments, UE 210 may provide visible APs andfor wiveloss
measurenients of AP sigials, andfor sensor measurenionts to server 250-2, wivcl may

use the measurements to delernsine g location of UE 214

{0038] {n some embodiments, upon detormination that an AP 100+ (eg. AP
100-2 andfor AP 100-3 andior AP 100-4) is maobile, servers 259 {e.g. servers 250-1
and/or 250-2) may receive an mdication of the mobility of the respective APs. In some
embodiments, one or more APs 100/ may self-determine mobility and provide an

indication of mobility to servers 250 andfor 1o other entities coupled to APs 10044

{8059 {n some ombodiments, upon receiving an mdication of mobility of one or
marg APs 10, servers 350 may classify the APs 100 as mobile m one or more
databases used for location determinationdlocation assistance. In some embodiments,
mobile APs 100 may be removed from location determination / location assistance
databases; For example, mobile AP H00-2, which riiay be on velucle 222, or mobile AR
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100-3, which may be on balloon 100-3 may move at various times, Therefore, thely
locations {oven if known at some point in me) cannot be relied upos o deternune the
focations of UEs 21, In some embodiments, when an AP 100-/ is determined to he
mobile and its location is known, then, depending on the speed at which AP 1007 is
travelling, andfor a range of displacement for AP 100+ {a} location information
associated with the AP 100-f may be given a validity period andfor (b} the location of
the AP 1087 may be assoeiated with a location wncertainty . As one example, the
location uncertainty may be some function of speed. As mnother example, if the speed or
location uncertainty of a mobile AP 100-/ exceeds some threshold, then location
information assoctated with the AP 100- nny be disreparded. &s another example;
when the speed of an AP 100+ 15 below some range, then location information

associated with the AP 100~ may be de~weighted when used for position detenmination.

j6060] As tlustrated m Fig. 2, UE 210 may conumunicate with server 256-2
through APs 100-1 andfor 100-2 using network 230-1, and/or through APs 100-3, 100-4
andfor 100-3 using nebwork 230-2. In some embodiments, UE 21{ may reecive and
measare signals from one or more stationary or non-mobile APs, such as AP 100-3,
winch may be used for posttion determination. In some embodiments, APs 100-3, 100-4
andfor HH-3 may form part of a wireless communication network, which may be a
wireless wide arca network (WWAN) A WWAN may be a Code Division Multiple
Access (UDMA) network, a Tome Division Mukiple Access {TRRMAY network, a
Frequency Division Multiple Access (FDMA) network, an Orthogonal Fregquency
Division Multiple Access {OFDMA) network, 2 Simgle-Carrier Frequeney Division

Multiple Access (SC-FDMA) network, Long Term Evolution (LTE}, WiMax and so on

{iol] A CDMA network may imploment one or more radio access
technologics (RATs) sach as cdma 000, Wideband-CDMA (W-CDMA), and so on.
Celma2 000 inclades 18205, 152000, and IS-856 standards. A TDMA network may
implement Global System for Mobile Connmunications (GSM}, Digital Advanced
Mobile Phone System {D-AMPS), or some other RAT. GSM, W-UDMA, and LTE are
desoribed in documents from 3GPP, Cdma2000 is desoribed in documents from a
consortinm named “3rd Generation Pavtnership Project 27 (SGPP2). 3GPP and 3GPP2

docwnents are publichy available.
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{0052} As tustrated m Fig. 3, UE 210 may also compunicate with server 350+
theough APs 100-1 audior 100-2 using nevwork 230-1, UE 210 may receive and
measure signals from stattionary APs sueh ag AP 100-1, which may be used for position
determmation, In some embodiments, APs 100-1 and 100-2 may form pant of a wireless
conmmumication network 230~1, which may be a wareless local aren network (WLAN).

For example, 8 WLAN may be an IEEE 802.1 Ix network.

{0063} Further, one or more UEs 210, may be communicatively coupled to one
or more APy overa WRAN (oot shown tn Fig 2)oA WPAN may be anctwork based-on
the IEEE 802, 15x standards, or sonwe other type of network, For example, a WPAN may
take the form of a Bluctooth, Infrared, sndfor Near Field Comnuerication (NFO)
network. For example, a UE 210 i airplane 226 may be coupled over s WPAN {e g
Blactooth) or WLAN to wircless conumptication systen in alrplane 226, which in tumn

nay be coupled to WWAN 230-2,

[B064] The techniques may also be mplemented in confunction with other

combinations of WWAN, WLAN andior WPAN, For example, APs 100-/, and

networks 230 may form part of, €.g., an evolved UMTS Terrestmal Radio Access
Network (E-UTRANY (LTE) network, 3 W-CDMA UTRAN network, 3 GSMEDGE
Radio Access Network {GERAN]), a IxRTT network, an Evolution-Data Optimized
{ExDOY) network, a Wibdax network or a WLAN.

{B065] APs 130 may also receive signals from one or mowe Earth orbiting Space
Vehicles (SVs) 280-1 or 280-2 (collectively referred to as SVs 280), which may be part
of a satelhte positioning system (SPS}. 8Vs 280, for example, may be m a constellation
of Global Navigation Satellite Systeo {ONSS} sach as the US Global Posittoning
System (GPS), the Evropean Galileo system, the Russian Glowmass system ot the Clunese
Compasy systeny In accordance with cerfain aspects, the techiigues presented herein
are not restricted to global systems {e.g., GNSS}) for SPS. For example, the techaigues
provided heretir may be applied to or oflerwise enabled for use in various regional
systems, such as, e.g., Quasi-Zenith Satellite Svstem {QZ85) over Japan, Indian
Regional Navigational Satetlite System {(IRNSS) over India, andfor various
augmentation systems {e.g., an Satellite Based Augmentation Svstem (SBASS) that may
be associated with-or otherwise enabled for wse with-one or more global and/or regional
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navigation satelhite systoms. By way of example but not lmitation, an SBAS nay
include an augmentation systens) that provides integnity mformanon, differential
carrectioms, ete., such as, e.g., Wide Area Augmentation System (WAAS), European
Geostationary Navigation Overlay Service (EGNOS), Multi-functional Satellite
Augmentation System {MSAS), GPS Aided Geo Augmented Navigation or GPS and
Geo Augmented Navigation system (GAGAN), andfor the ke, Thus, as used herein an
SPS may include any combination of onge or more ghobal andfor regional navigation
satellite systems andéor augmentation systems, and SPS signals may include SPS,
SPS-like, and/or other signals associated with such one or more SPS. For example, AP
100 on veluicle 223 may determine @ location based on SPS signaly anddor chavacterize

morbality based on SES signals.

{8066] In sorne podbodiments, AP 100 in g vehicke (o.p. veliele 222, bafloen
224, or aurplane 226} may characterize mohility based on information regetved fromg
vehicudar satelbite positioning system to which the APs may be wirclessly coupled.
Further, an AP 100 on a vehicde {o.g. car 222, balloon 224, or anrplane 226) may sereg
as one or more of a WWANWLAN/WPAN access point and may also communicate
with ground stations or satellite based commnucation systems. For sxample, AP 100
may communicate with another AP andfor a vehicle based system that conmmuanicates
with ground stations or satellite based conmmanication systoms o provide network

coBnREUVIY,

{0067 Fig. 3A shows an exemplary method 300 for AP mobility
characterization. In some instances, method 300 may be tnplemented on an AP 1067,
where AP H}0-f may astonomousty provide an indication of its own mobility. The term
“self aware” as used horein refors to antonomous mobility characterization, by an AP

-7, of its (AP 100-0) oven mobility,

{068} {n some embodiveents, method 300 may be implomented on AP
100processon(s) 150, which may use configuration settinys andior measuraments by
one or more of SPS Recetver 140, camera(s) 184, sensor{s) 183, andior IMU 170 w0
determine and/or characterize mobility of AP 10+, In some embodiments, wirgless
signal measurements (o.g. WWAN, WLAN andfor WPAN] based on stonals received
by transeciver Hirecetver 114 may also be used to determing andfor provide mobility
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either independently, or in conjunction with available messwrenments from one or more
ofr 8PS Receiver 140, camera(s) 180, sensor(s} 185 (o.g. slumetor, barometer ote),
andfor IMU 1700 Tn some embodiments, sensor measurements may be obtained

concurrently, so one or more of blocks 305 through 345 may be performed in paraliel.

j{0669] In some cmbodiments, one or mowe steps in method 300G may be omitted
hased on the configuration, signal availability, andfor functionality gvailable on AP
100-1. For example, for an AP 100~/ lacking one or more sensors, blocks associated with
these sensors in method 300 may bo omitted. In general, based on avatlable sensors, ong
or move available measurements ohtained in block 305, may be used in comjunction with

block 350 to deternune the mobility of AP 1004

[6076] In method 300, w block 305, in block 305, at least one of (a) available
configuration settings; or (b} available wircless measurements; or (¢} available IMU /
measurements; or {d} available VBP measurements ¢ captured images; or (e} available
SPS measuremenis; or {f} available sensor measuremends; or {g) some combination of
the above measuremenis pray be obtatned. Measurements are “avatlable™ when a
corresponding sensor Is present {e.g. AP 1007 includes SPS recerver 140) and when
sigitals are available for measurement by the corresponding sensor {e.g. SPS signals

may be available owtdoors, bul not in some indoor envirommenis),

{8071} For example, i block 303, gvailable configuration soiings on AF N
may be read. For exarople, an AP may contigured with configeration information
pertaming to mobility. As one exarople, & manufacturer or o user may provide some
mobility indication information as part of configuration mformation/configuration
setiings, For example, an AP cotfitied on an acrial drone or apother vehicle may be
configured/pre-configured with configuration information (o indicate that i is mobile

andfor (o indicate a range of displacement of the vehicle.

j0872] As another example, in block 303, available wiveless signal

measurements may be obtained over some time Interval. Wirgless signal measwrernents
may nclude WWAN, WLAN and/or WPAN mecasurcments. For example, AP 160
may determine network identifiers such as BSID, 510 or NID, MAC addsess, BSSID,

SSID, ete, recerved signal strongths, RTTs, ete from one or more neighboring vistble
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APs 100-k (& & 1) over some time interval or perfodically. In some embodiments, the AP
100-7 may deteet that i 15 mobile based on a change in nesghbors APs 100-k observed
by AP 100-f over some time period {e.g. as shown m Fig. 38). Based on neighbor
changes observed m some tume interval, AP 100+ may set a confidence mierval or level
pertaimng to its mobility charactenization. A larger change in neighbor APs 100~k overa
time period may be corralated to a higher confidence that the AP is mobile. In some
cotbodiments, when the confidence lovel portaining to mobility is below some
confidence threshold, the AP 100+ may be classified as stationary. The confidence

threshold may be varied based on the degree of location accuracy desired i a system.

{0873} {n some embodiments, in bloek 305, AP 100/ may infer movement
based on wireless coupling with a known mobile network sach as a vebicle Bluetooth
system, WEHAN ete. TFig. 3B described below illustrates one example tethod of
movement deternunation i block 308, For example, AP 100+ nay detormine that itis
mobile based on wiveless coupling with a known navigation system on car 222, halloon

224 or airplane 226

{o074] In some enbodiments, in block 303, available measwvements from MU
170 may be obtained. For example, processor(s) 150 on AP 100+ nway obtain readings
froam MU 170, Tn some embodiments, IMU measurcments may be obtained

pertadically by processar(s} 130,

{8075] In some ombodiments, in block 305, miapes captured by camerasy 180
on AP 100~ may be used to trigger VBP. 1o some enbadiments, a ploraity of images
may be captured periodically, or at specified time ntervals. For example, many
augmented teality anddor virtual reality dovices, which bave camceras andfon image
sensovs, may serve as APs. The AP 100-/ mav be deternune that it s mobtle, based on
captured images over some time period. In some embodinments, VBP measwrements
may be determined andfor provided to AP 100+, For example, AP 100-f may process
captured mmages (e.g. captured within some time inferval of the current time} to

determine a change in camera pose relative to a kuown fixed landmark.

{6076] In some embodiments, in block 305, available SPS measurements may

be obtained. For example, SPS measuwrements may used to obtain & position, speed, and
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divection associated with movement of AP 1004 In some embodiments, AP 100+ may
obiain position, speed, and dircction information from SPS receiver 140 andior from a
vehicle navigation system (e g, on gar 222, balloon 224 or airplane 226) to which it may

be wirelessly coupled.

{77 In some embodiments, in block 303, other available sensor
megsurements may be obtained, For example, mformation from barometers, altimeters,
depth sensors, rangefinders or other sensors in sensor bank 185 may be obtained by
processor{s) 150, For example, information provided by a batometerfaltimeter may be
gsed to determine altitede andifor varistions altitede over a ime period. Further,
measurements by an IMU 170, or SPS information provided to AP 100 by systems on
board the vehicle, may be used to deternune location, speed, and for direction of
movement over the fime period. Based on the altitede/altitede variations, speedispred
variations, dircetion of movenoent, and/or or other measwrements above, the AP may
determine that it ts mounied ob an acrial vehicle. The measurements may also wdentsfy
the type of vehicle, e balloon 224 or atrplane/UA Vidrone 226 based on speed (..
average, maxinnan, rate of change) altitude, and other characteristics. In some
embodiments, the mobility characterization miormation for an AP may include
information such as a vehicle or a vehicle type, within which an AP resides, or a vehicle

or a vehicle type on which the AP may be mounted.

{0678} I some embodimenty, in Block I8 a dotennination of whether AP
100-f 15 mobile may be made. For example, processor{s) 156 mav determine whether
AP 1007 15 mobile bused o one or more of the measurgments obtained in block 305,
For example, processor{s} 150 may deternune a position, speed, and/or direction based
on measurements from IMLU 170 In some ambodiments, based on available

measurements

{8079} As asother cxample, when using VBP, processor(s) 150 may estimate a
pose of AP 100~/ at one or more times based on the positions of known visual anchors
andfor landmarks, If the pose of AP 100-1 has changed between a pair of images relative

to the landmarks or visaal anchors, movement of AP 1001 may be inferred.

3
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{oo80] In some embodinents, 1o block 350, SPS mensurcments may direetly
indicate movement and also provide a speed and direction of movenent of AF 1004,
Further, in block 3540, measurements from sensors 185, such as information from
rangefinders, depth sensors, ultrasonic transducers, etc may also be used to mfer
movement of AP 100+ based on displacerment relative to one or more objects m the
eavironment, In some embodimends, movement deterniination based on measuramenis
in Blocks 303, 330, 335, 340 and/or 345 may be weighied and 8 combined determination
of the mobility of AP 100~/ may be obtained based on the weights. In some

embodiments, the weights may be determined based on an expected, hikely, or historic

reliability of measwonents-associated with sensors on AP M andfor environmental

conditions at the time of measerement.

{0081 In block 353, 1F AP 100+ 15 mobile Y7 in block 358} then, in block
360, wdentifying information for AP 100-7 along with an indication that AP 100~ ig
mobile may be reported 1o one or more network entitics. For exavople, AP 100 may
report that it 1s mobile to one or more Uls 210 requesting location assistance, o deviees
atternpting to conrect o andfor connected to AP 100+, fo a location server coupled to
AP {087 and/or anothsr entity that provides location assistance, and/or to mne or morg

APs 00~k (& £ ¢} in the vicinity of AP 1004 ete.

{6082 In some embodiments, when AP 106-/ deterpunes that i 18 mobile, AP
100-f may provide information to connecting devices, or cause the avto-configuration of
devices that conneot to AP 100-f o indicate that they are connected to a “public
network.” For example, many devices request uses’s 1o indicate whether 3 wireless
network that the device comects 1o 18 a “bome”, “work™ or “public” network at the time
of connecting to an AP, In some embodiments, a bit may be st by mobile AP 1007 or
an agreed spon protocol used, or a signal may be broadeast by the mobile AP o inform
devices that connect 1o the mobile AP 100-/ to avto-configure thamnselves as connected
to a “public” network. {n some embodiments, AP 100-i may also provide other mobihity
mndication mformation at a time of reporting the mobility related infornmation for AP
1004, Further, n somie embodiments, when g mobile phone or other known mobile
device serves as ap AP, the mobile phone/device may be auto-confipured to

automatically indicate that it is a mobile AR
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{0083} In some embodiments, a bit may be set andior broadeast as part of
identifying information for mobile AP 100+ and/or an agreed wpon protocol used,
amd/or a signal may be broadeast by the moble AP to 106-# inform other devices that
receive the broadeast information that AP 100+ is mobile. In some embodiments, the
mobihity mdication information or some subset of the mobiliy imdication information
broadeast by mobile AP 100-i may be available fo all devices rogardiess of whether they
are wirglessly connected to mobile AP 100-4 In some cmbodiments, the mobility
information broadcast by mobile AP 100-f may be available to all devices that are

authorized to conneet andfor connected to mobile AP 100-4

{0084} {n some embodiments, upon recaipt of information imdicating that AP
18107 is mobile, the receiving entity {e.g UE 210, andfor another AP 100-, andior
focation server 23 andfor another notwork entityy may; (1) dedete AP T from
location assistance databases such as location assistance database 303 andior almanacs
{24 base station almanac (BSA) Y used to provide location assistance, Wan ontry for
AP {007 1s present in location assistance database 303 or the BSA[ or (i1} assoctaie a
location wacertainty with the location of AP 1007 in the BSA or location assistance
database 303 or (i) associate an entry with AP 100-7 in the BSA to indicate that AP
HiG- is mobile. In some embodiments, the location wneertamty may be a functon of
clapsed fune measwred from the most recent ime that the location of mohile AP 1004/
wag determined, and/ov & function of the speed at which mobile AP 100+ is miving
sdfor o determined based on the range of displacement of mobile AP 100+ In some
ernbodiments, location related information pertaining to 3 mobile AP 100-1 may be
deleted from the BSA or location assistance database 303 when the location uncertainty
exceeds sonte threshold. For example, UEs 210 that recetve an indication that AP 100+
1s mmobile may exclode the mobile AP when determining location. In some
embodiments, where location assistance databases and/or BSAs are being buil,
updated, sndfor mainigimed based on crowdsowreed dats, or when reponting AP
positions o location servers for tocation assistance databases, a mobile AP 1004 may be
exchuded from such reporting. Thus, 1nsome embodiments, fovation assistance
databases may not include information for mobile APs 1001, ov nray nclude an
incication that the mobile AP 100-7 is not to be used for location determination

PUTPOSES,
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{0085} In some embodiments, AP 100~ may set a bit, ov otherwise broadenst
that it 15 mobtle. Tn some embodiments, @ bit may be set i an identifier such as a 881D,
BSID or other identifier broadeast by the AP o indicate mobility, For example, a
protocol may be established, altered, or used between AP 100-7 and other network
devices to indicate if AP 100-7 15 mobile. In some embodiments, if an entry for AP 10044
exists i location assistance database 303, information associated with AP 100-f may be
marked as unsuitable for use for location assistance. In some embodiments, if an entry
for AP 100+ does not currently exist, then, based on the configuration of location
assistance database 303, av entry for AP 100-1 may not be created in location assistance
databiase 303 so that bocation assistance database 303 will continue fo wotnclade

wformation pertaimng to AP 1M

{8086} In block 353, iF AP 100+ 15 not mobile ("N in block 355} then, in black
3635, wentifying information for AP 1007 along with location information may be
reporied 10 one or more nebwork enities including other APs MWk (b & 4, UBs andior
location servers, In some embodiments, mformation dentifying AP 100+, an estimated
location of AP 106-7, andfor other information portaining to AP 100-7 may be stored in
location assistance database 303, Method 300 may stop in block 370 once mobifiy

characterization of AP 1004 is complete.

{6087 Fig. 3B shows exemplary method 3H) to deternune AP mobility based on
wircless measurements. In some instances, method 310 may be invoked by block 303
when wircless measurcments arg available. In some cmbodiments, method 310 may be

mplemented on AP {00-7 to autononiously determine its {AP 100-7) own mobility.

{0088] In sorne sobodiments, i bloek 312, AP 100-Foay micasare signad
strengihs of a first set of APs 1004 ¢k £ 8 that ave visible from, or i the vichuty of, AP

100-¢ ata tme o,

{189} In some embodiveents, in block 314, AP 10 may measere signal
strengths of a second sef of APs 100-& (4 < D that wee visible from, or bt the vicinity of,

AP 1060+ af a-suhscguont tme 12 (12 2 ¢},

{0094} i block 316, a similarity measure mdicative of the simifarity betwern

signal measurements for s cormmon APs (1.6 APs that e visible at both times #4 and
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#3} 10 the fivst set and the sccond set may be deterpuned based on the signal
measurements af tmes 7 and 2. For example, & Tanimoto simlanty measwre mdicative
of the similarity between signal measwwrements for # conumon APs (Le. APs that are
visible at both times 7/ and £2) i the first set and the sccond set may be determined
based on the signal measureroents at times 7/ and £2. As one example, the sinularity

measure may be calculated as

S o8,
RIS RO

H

Stmilarity {8,,8,,) =

I

AR

c5 s

A8

I there are w APs 100 vistble at times tl and 42, then, S, =8 L8 2, ..
the ordered set (vector) of sipnal stronpths of the e APs 100-1, 10022, . | H00-m visible
attime dland 8, ={ _1..9_2,,...5_m,} is the ordered set {vector) of signal
strengths of the same m APs 100-1, 100-2, ... 100~ visible at time 12, ™7 represents
the dot product {of the ordered set of signal strengths, ™ || || ¥ reprosents the st of the
squares of the magnitudes {of the ordered set of signal strengths), ¥ &, s the signal
strength corresponding to AP 100-% at time t1, & & 15 the signal strength
corresponding to AP 100~k attme 12, and & =1 .. m. In general, various other

measures of siularity between data seis may be used.

{0691} T some embodiments, in block 318, if the siularity score computed in
equation {1} above exceeds a threshold Y™ inblock 318}, then, i block 322, AP 1004
may determine that 1t i stattonary. On the other hand, in block 315, if the similanty
seore contputed 1 equation {1} above does not exceed the threshold ("N in block 31&),
then, mn block 320, AP 100~/ may determine that it is mobile. The threshold may be
varied based on the degree of movement of AP 100~ desired to be detected. A larger
threshold may be used to detect small movements of AP 100+, while a lower threshold
may be used if larger movements of AP 100+ are to be detected and smaller movements

tgnored. In block 324, control may be returned to the calling routine (e.g. method 300}

a2} Fig. 4 shows a flowchart of an exemplary method 400 10 provide
mobility mdication information for a pobile AP 100+ to vanous entities
conmnunicatively coupled to a mobile AP 100-7 andfor to update location assistance data
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refated 1o AP TS, Inosomie amsbodiments, method 400 way be performed by a mobile
AP TO0-f andfor a server 280 andior another entity conunumicatively coupled fo mobile

AP 1007 or some combination thereot

{0093] In block 403, identifying information for mobile AP 100 and mobility
ndication information for mobile AP H¥-i may be determined andf/or obiained, For
example, mobile AP 1H00-7 may imvvoke method 300 to obtam an indication of its
mobility. The mobslity mdication may include information about whether the AP s
mobile. When miethod 400 is ymplemented on location sevver 250, 1n block 405,

iden# fication and mobility mndication infornation for AP 100-f may be obtamned from
maobile AP 100~ For example, a BSID, SID or NID, MAC address, BSSID, §81D, eic,

may be obtained and ysed ag identifying information for mobile AP 100+,

j0094] In some embodiments, 1o block 4181, other mobility indication
formation may be deterniined andfor associated with wWdentfication information for
mabile AP 100-4 For example, depending on availability, the mability indication
information may include one or more oft (1) a ime at which the mobilty indication was
determined; (11} a current focation of the device; (31} information related to a range of
displacematt of the AP, (iv) information related to a speed andfor a direction of
movemat of the AP, (v} information related to one or more time periods during which
the AP is mobile, {(vi) location uncertamty information associated with the AP, {vi}
information related to use of the AP (andfor any provided mobility indication
information) for location determination purposes, (vi) a period of validity or an expivy
thme for the mobility mndication nformation, andfor {vit} vehicle related information,
such as a vehicle or a vehicle type {e.¢ car, train drone, ballooy, ete.), with wlich g
mobile AP may be associated. For example, the mobility charactorization information
may twhade Information about a vehicle within which an AP resides, or a vehicle or a
vehicle tvpe on which the AP may be mounted. The above mobility related information

may be associated with the identifier for mobife AP 1047,

{6095 in some embodiments, in Mock 413, mobility indication mformation for
mobile AP [80-f may be associated with an identifier for AP 100-7 and stored in
focation assistance database 303, In some embodiments, the location assistance database
may reside on AP 100+, be secessible to AP 1004, wndfor on soover 250 andéor another
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entity communcatively coupled to AP 100+ 1n some embodiments, in block 415, the
location, location uncerainty nformation, and other mobility related mformation for
maobite AP 100-F may be provided by AP 1060+ to Uks 210, to servers 234, and/or to

other APs 100 {E#£ 1),

{0696] Fig. A shows 3 flowchart for an exemplary method 300 for providing
location assistance information n a systom comprising APs 100+, which may include
one or more mobile APs. In some embodiments, method 300 may be performed by a
server 230 andfor another entity coupled to the reguesting entity (e.g deviees/URs 3HD

reguesting focation assistance mnformation.

{80597] In some canbodiments, in block 303, a request for location assistance
data may be recaived from a requesting entity, where the request ncludes identification
informaton for one of more AP Hib+, 1 <7< N, where N s the number of APs
identified in the request. For example, a requesting entity such as a UE 210 andfor
another device may request location assistance data and provide identification
mformation for one or more APs 1007 that are visible to the requesting entity as part of
the location assistance request. For example, the location assistance vequest may be
received by location assistance server 230 from UE 210-1. In block 507, g counter 7 may

be mnttiglized to 1,

{pous] in some embodiments, inhlock 314, location assistanies database 303
may be queried to ohiain location assistance information for a firstinext APs 100+

identified i the location assistance roquest.

{6099] In some embodiments, in block 515, based on the information retrieved
from location assistance database 303, g determination of whether AP 100-{ is mobile

may be made. if AP 100+ is not mobile ("N in block 315), then in block 520, location
assistance information periaining to AP 1007, which may inchude location information

for AP 100-f may be sent fo the requesting ontity,

{60100} If AP 100-7 is mobile (Y™ in block S15), then i block 525, it voay be

determined if mobility idication information for AP {0/ is available and valid.
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" g

{00101} Ifno cntry exists for AP 100+ 1 Tocation assistance database 303, ory
information about AP OO exasts but s no longer valid (N7 in block 525}, then, in
block 330, an indication that AP 100- is not 1o be used fiv location determmnation
purposes may be sent to the requesting entity. For example, location information
pertaining to mobile AP 100+ may cxeced some location uncertainty threshold anddor a
validity period associated with the location information perfaining to a mobile AP 100+
may have expired. In the example above, an mdication that AP 100-7 is not to be used

fior location determination purposes may be sent to the requesting entity.

{e0102} {n some embodiments, if an entry exists for AP 160+ 1 location
assistance database 303 and if information about APIOO~ is valid V™ i block 523),
then, in block 533, mobility indication information for AP 100-i may be sent to the
regucsting ontity; For example, the mobility ladication information may toclade a
location cstimate of mobile AP 100+, a Tocation uncertainty associated with the lacation
of AP 100+, g spoed anddor g dircenion of travel of mobile AP 1007 and a time at which
the measurementsimobility indication was obiained. In some cmbodiments, the mobility
ingdication mformation may nchude a period of validity or a time of expiry for the

mobility mdication mformation associated with mobile AP 100~

{00103} In block 340, i may be deternuned whether there are addibonal APs. For
example, the current value of / may be compared with ¥, If there are additional APs to
be processed (Y in block 340), then, in block 342, the counter { is incremented and
ancther Heration 18 conunenced i block 310, If there are no Ruther APs (N7 i blogk

5403, then, the method may terminate in block 545,

{08184] Fig. 58 shows a flowehart for another excmplary mcthod 350 fr
providing location assistance Infornation in g system comprising APs 100+, which may
inchude one or pore mobile AP In some embodiments; method 350 may be performed
by a server 250 or another dotity comanmunicatively coupled to a requesting entity {e.g.

UE 210 and/or another device) regquesting location assistance information,

{80105) {n sowne embodiments, m block 305, a request for location assistance
data may be reesived, where the request includes identification wforaation for ong or

piore AP 100+, 1 57 SN, where N s the nimber of APs wdentified in the request. For

34



WO 2017/180275 PCT/US2017/022149

example, a requesting entity such as UE 210 andfor snother device nay request focation
assistance data and provide identificstion wformation for one APs 100+ that are visible
to the requesting enfity as part of the location assistance request, The location assistance
request from the requesting entity may be received by location assistance server 230, In

block 507, a counter  rony be mmalized o 1.

{00106} In some embodiments, in block S18, locgtion assistance database 303
may be queried to obtain location assistance information for o firstuext APs 100

identified i the location assistance request.

{08107} In some conbodiments, in block 313, based on the information vetricved
froam location assistance database 303, a deteomination of whether AP 1007 is mobile

may be made.

{00168 i an entry for AP 100+ exisis and AP 100+ ix not mobile ("N" in block
§18), then in block 320, location assistance mformation pertaining to AP 100-7, which

may inchsde location information for AP 100~ may be sent to the requesting entity.

{60109} Ifno entry for AP M exists m location assistance database 303, or AP
106-7 15 mobile (Y™ 1n hlock 5135), then in block 530, an indication that AP 108+ is not

to be used for location detcrosination purposes may be sent to the reguesting ontity.

LR In block 540, it may be detormuned whether there are sdditional APs. For
example, the current value of § may be compared with N f there ave additional APs to
he processed (Y™ in block 540, then, in block 5§42, the counter 7 1 incremented and
smother ieration is commenced m block 510, If there are no Auther APs (N7 in block

8403, then, the method may terminate in block 345,

HUIREE Althoogh, In Figs. 5A and 3B, focation assistance mformation is shown
as bring transmitted ndividually for cach AP 100-4, 1t is envisaged that the {ocation
assistance mformation may be transputted as o single block of information with
information pertaining to one or more APs identified in the location assistance request.
In some embodiments, the location assistance information may be fransnutied in
accordance with any provailing protocol for the fransmission of the location assistance

information,

Tk
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{60112} Reference ts pow made to Fig. 6, which is a schemane block diagram
Hlustrating a server 2580 to aggregate AP information and provide location assistance
information in an sovironment inclading mobile APs. In some embodiments, the

nformation aggregated by server 230, for example, i examplary location assistance
database 303, may be crowdsourced. For example, the mformation may be provided

APs 10, UEs 210 andfor other devices coupled to server 250 over notwork 230,

{60113} In some embodiments, server 230 may include, for exanple, one or move
processors 30, memory 630, storage 664, and {as applicable) communications nterface
690 {e.g., wircline or wircless network interface), which may be operatively coupled
with one or more comections 620 {c.g., buses, lines, fibers, links, cte.). In certain
example mmplementations, some portion of server 250 may take the fonm of a chipset,

andfor the hike.

{80134} Conununications interface 690 may include & variety of wired and
wircless connections that support wired ransimission andior reception and, if desired,
may additionally or aliernatively support transmission and reception of one or more
signals over one oy move types of wircless commumcation networks. Compuuucations
interface 690 may also include intertaces for compuunication with various other
computers and peripherals. For example, in one cmbodiment, convnunications interface
690 may comprise netwirk interface cards, input-output cards, chips andfor ASICs that
implement one or more of the communication fmctions performed by server 250, In
some embediments, compmunications intorface 690 may also ixterface with networks
230 {not shown m Fig. 6) to obtain a variety of network configiration related
mformation, such as S8{Ds BSS{Ds, Physical Cell Identities, (PCIs), network identifiers
and/or timing formation used by the base stations i the network, For example,
commnumications interface 690 may make use of the LPP annex (LPPa) protocol defined
in 3GPP TS 36455 or a modification of this protocol to obtain PCL configured PRS,
timing and/or other information from the base stations in network 230, Processor{s) 634
may use some or all of the recetved information to generate OTDOA and other location

assistance data information in o manner consistent with disclosed embodiments.

{ae11s5 Procossoris) 650 may be implemented using a combination of hardware,
Hroyware, and sofbware. Processor(s) 650 may use reesved AP mweasurovoends and othsr

32



WO 2017/180275 PCT/US2017/022149

infornuation {e.g, provided by AP 100 convmunicatively coupled to server 2503 to demnve
location assistance information, For example, APs 100 may provide location
information, mobility indication (inchuding whether AP 100+ iz mobile andfor a
tocation of the AP 100~ andfor a speed and direction of movement of AP 100-7 (if
maobile), andfor measurements by sensors on AP 100~ along with AP identification

information {o server 250,

{60116} Server 250 may derive mobility indication mformation for APs 100 from
the mobility indveation wformation andfor from the msaswrements provided by APs

100, information, For example, boeation uncertainty information may be deformined
based, i part, on the speed of movement of the AP, range, and/or the clapsed time from
the last measorement. In some envhodiments, APs 100 may provide the mobility
indication indormation 1o server 250, which miy reonive the mahiliy bulication
infornation, associate the mobility indication mformation with the wansmitting AP 160
i, and store the mobility indication information 1n location assistance database 303,
Server 250 may also aggregate information related to one or more APs 100 prior to
storing the mformation in location assistance database 303 andfor BSA. In some
cmbodiments, server 250 may provide the information in location assistance database
303 1 response to a location assistance request recetved from UEs 210, For example,
server may indicate that an AP 100 is mobile and should not be ased {or location

assistance and/or provide o location uncertainty associated with the location of the AP,

{00117 The clements and methodologies described herein in may be
mmiplemented by various means depending upon the application. For example, these
elements and methodologies may be implemented in hardware, firmware, software, or
any combination thereof. For a hardware inplementation, the processor(s) 630 may be
impiemented within one or more application specific integrated circuits {ASICs}, digital
stgnal processors {D8Ps), digital signal processing devices {DSPDs), progranunable
logic devices (PLDs), field programmable gate arvays (FPGAS), processors, controflers,
ancro-controtiers, microprocessors, clectronic devices, other electronic units designed

to perform the functions described herein, or a combination thereofl

{HILLS] For a fimmware and/or software implementation, the methodologics may
be implemented using procedures, Ructions, snd 50 op that perform the functions
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described berein. Any machine-readable medium tangibly embodying mstruciions may
be used i inplementing the methodologies deseribed herein, For exanple, software
may be stored w removable media drive 670, which may support the use of non-
transitory computer-readable media 678, including removable media. Program code
may be resident on non-transitory computer readable media 678 or memory 630 and
may be read and execoted by processors 630, Momory 630 may be implemented within
processors 630 or external to the processors 650, Ax used herein the torm “memory™
refers to any type of long term, short term, volatile, nonvolatile, or other memary and is
naot to be timited to any particular type of memory or number of memories, or type of

media upon wihich memory is stoved.

{01194 If implemented in frnwarg anddor software, the fnsctions may be stored
38 one o more nstructions of code on 3 non-transitory compuier-readable medinm 678
sudéor memory 630, Exaniples include computer-readable media encoded with a data
structure and computer-readable media encoded with a computer progeam. For example,
non-transitory computer-readable median 678 incloding program code stored thercon
may inclade program code to support proxy device usage in a mamer consistent with

disciozsed embodiments.

60120} Non-transitory compuier-readable media tncludes 8 variety of physical
computer storage media. A storage medium may be any available medium that canbe
aceessed by a computer. By way of example, and not limitation, such non-transitory
computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic storage deviees, or any
other mediom that can be used to store desived program code in the form of instructions
or data structres and that can be accessed by a computer; disk and disc, as used herein,
inclades compaet dise (CD), laser dise, optical disc, digital versatile disc (DVD), Soppy
disk and blo~ray disc where disks usoally reproduce dats magnetically, while discs
reproduce data optically with lasers. Other embodiments of nop-transitory computer
readabie modia inchude flash detves, USH drives, solid state drives, memory cards, otc.
Combmations of the above showld also be included within the scope of computer-

readable nwedia
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{60121} In addition to storage ob conputer readable medinm, nstroctions andfor
data may be provided as signals on transmission media o communications interface
694, which may store the structions/data in memory 634, storage 660 andfor relayed
the instructions/data to processors 650 for execution, For example, communications
nterface 690 may receive wircless or network signals indicanve of instruetions and
data. The instructions and data arc configured to cause one Of IMOTE Processors (o
impiement the functions cuthined in the claims. That s, the commanication apparatus
includes transmission media with signals indicative of information to perfonm disclosed

functions.

{00122} Memory 630 may represent any data storage mechantsm. Memory 630
may inchsde, for example, & primary memory andféor & secondary memory. Primary
memory tmay miclade, for example, a random acoess moemory, read ondy mgmory, non-
vodattle RAM, ote. While tHlustrated m this example as being separate from processing
untit 638, 1t should be understood that all or part of a primaary memory way be provided
within or otherwise co-located/coupled with processing unit 658, Secondary memory
may mnchade, for example, the same or similar type of memory as primary manoyy
anddfor storage 660 such as one or more data storage devices including, for example,
bard disk drives, optical dise drives, tape drives, a solid state memory drive, eie. In
some embodiments, storage 660 may comprise one or more databases that may hold
trformation pertaining 1o various antities bt system 200 and/or the broader cellular
actwork, Iy some embodiments, nformation in the databases nwy be read, vsed andfor
apdated by processors 650 during various computations, ncluding storing, updating,

amdior generating location assistance data, ete,

{23 in cortain implomentations, secondary memory may beoperatively
receplive of, or othenwise configurable to couple to 8 non-transiiory computer-readable
medinm 678, As such, in certain example implementations, the methods and/or
apparatuses presented herein may take the form in whole or part of 3 removable media
drive 670 that may inclade non-transitory computer readable median 678 with
computer implementable instructions stoved theveow, which if exeeuted by at least one
processing unit 63 may be operatively enabled o porforon all or portions of the

example operations including methods 300, 305, 400, 368, andfor 330 in @ manner

Trd
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consistent with embodiments described herein, Computer readable median 678 may be

& part of memory 630,

{124} Fig. 7 shows a flowehart of an exeraplary method 700 to determune
mobility mdication mitrmation for an AP In sone embodintonts, method 700 may be

performed by a first AP 1006-4

{66125} In some embodiments, in block 71, mobibity indication mformation for
AP 100-7, may be determined based, in part, on at least one of configuration
information on @ first AP 100+ pertaining to mobility of the AP 100~ or wircless signal
measwrements associated with the AP 100+, or captured images associated with AP
HH3-1, or sensor measurements associated with AP 100+ or any combinations of the

above thereof

{00126} For example, AP - may have factory seitings, andfor be configured
by a manufacturer or a user with mobility indication information. As one example, AP
13- cutfitted on an aerial drone or another vehicle may be configured/pre-configured
to indicate that i is mobile. In some cobodiments, the wireless signal measwrenents

associated with £ AP 100-f may be determined by AP 100+ {o.g. ustng transcetver 110}

{00127} {n some embodiments, captured images associated with the fisst AP may
be captured by a camera coupled to AP 100-i. As one example, the camera may form
part of AP 100+, As another example, the camera way be coupled 1o a device or vehicke
{o.g. a drone or other vehicle) on which t AP 100~ is mounted and the captared images

may be provided 1o AP 10044

{06128] {n some embodiments, sensor measurements associated with AP 100+
may be obtained by sensors coupled to AP 100+, As one examople, the sensor may form
part of AP 100-1. As another example, the sensors may be coupled to a device or vehicle
{o.z. a balloon or other vehicle) on which t AP 160-{ is mounied and the sensor

measurements may be provided to AP 10640

{80129 In some ombodiments, the mobility ndication information of AP 107,
may be deteomingd based, m part, on the wiveless signal teasurements by: determining

a similarity seore based on fivst wireless signal strength measurements at a first time (7}
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for aset of second APs (e APs 100k & &7} and second wireless signal strength
messurements at a second nime (12} for the set of second APs; and detormining that AP
106-7 1s mobile when the similarity score 13 below a threshold. In some embadiments, a

Taoumoto sumilarity score may be used as the similanity score.

{00130} In some embodiments, sensors coupled o the Hirst AP 100-7 moay
comprise one or more of a barometer andfor an altimeter, andfor IMU 170 and the
mobility wdication information for AP 1007 may be determined based, in part, on
messurements by the above sensors by deteroning an alhibude based on measwrements
by the barometer andior the gltimeter, andfor determining a speed of AP 100-i and 2
direction of movement of AP 100 based on measurements by IMU 174, Further, in
some embodiments, based on the altiude of AP 100-4, andfor the speed of AP 100+,
andfor the dirpction of movement of AP -1, a vebiele type sssoviated with AP 100~
nay be determined; and one or mare of! the altitude of AP 100+, andfor the spead of AP
100+, and/for the dircetion of movement of AP 1064, andéor the vehicle type, may be
associated with the mobility indication information for the AP 1+, For example,
based on altitude andior speed, AP 100+7 may be determined to be on an aiplane
{vehicie type} {c.g. high altitude and high speed). As another example, based on altstude
andfor speed, AP 100~/ may be determined to be on a balloon (high alttude and lower
speed). As a further example, based on alittude andfor speed, andfor a direction of
movemant andior a current location, AP 10U may be determined to be onacarora

frain.

{00131} {n some embodimeats, the mobility mdication information of AP 1067,
may be determined based, 1n part, on the wireless signal measurements by determining,
based, in part, on the wireless signal measuremoents, that AP 100-7 is associated with a
vehicular navigation system. Further, based on information from the veldoular
navigation system an altitude of AP 100+, a speed of AP 100~4, a direction of movement
of AP 100-7 and/or a vehicle type associated with AP 100-/ may be detormined. In
embodiments where a vebick: tyvpe 18 pot determinable directly from information
provided by the vebicke navigation syster, the vehicle type may be detormined as
outhned above based on the altitude of AP 100-4, the speed of AP 1004, and the

direction of movement of AP 100« Furnther, one or move oft the aliinedeof AP 1004,

Trd
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sndfor the speed of AP 10044 andéor the divection of movement of the AP 100~ andéor
the vehicle type, tiay be associnted with the mobility indicanion formation for the AP
100~ For example, based on the information acquired from the velucudar navigation
systom andfor sensor measurcments, the vehicle type may be determined as one of

atrplane, balloon, car, train, boat, ctc.

{00132} In block 720, the mobility mdication information for AP 100+ may be
ransontted. In some embodiments, the mobility indication information for AP 100+
gy mdicate whether AP 10 13 mebile. Insome embodiments: the mobility mdication
information may be fransmitted to one of more of a location server communicatively
coupled to AP 100-/; and/or one or more second APs comnumicatively coupled 1o AP

13-, or one or more User Bquipments {UEs) communicatively coupled to AP 1004

jO0133] In some embodiments, the mobihity indication information for AP Wik
may comprise informetion indicating that AP 100-41s mobile and is not suitable for
location defermination purposes. In some embodiments, the mobility tndication
mformation for AP H0-i may comprise information mdicating that AP 100+ is mobile
and may further mnchade a request to remove location related information associated
with AP 100+ from one or more of location determination databases, andfor looation
assistance databases {¢.g. lncation assistance datahase 303}, andfor hase station

aloanacs,

HERE In some omboduments, the raohility indicgtion mformation for AP Mk
may comprise information may comprise ong or pore of) an indication of a range over
which displacement of the first AP occurs; or a pattem of movement associated with AP
TE o or more tiow perdods over which AP H0-1 s mabile: ora logation
iformation associated with ¢ current location of AP 1004 or a location unceriainty
iformation associated with the current location of AP 100-1; or a speed of wovement of
AP 100-7; or a direction of movement of AP 10-1; or a time of expiry for the mobility
indication information for AP 100+, or a vehicle or velucle type associated with AP
106-4. For example, a pattem of movement may be determined for AP 100-fona
vehicle whose movements are known in advance or predictable. As one example, a
pattern of movement may be determined for a public bus or train between locations that

operates on a tinetable or a schedule.
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{00135} In some emboditents, method 700 may further comprise providing an

indication of mobility 1 an identifier broadeast by AP Hi-L

{601 36} Fig. & shows o schematic block disgrany ithestrating cortaim exemplary
foatores of LIE 210, UE 21 may take the form of mobile station, cellular phong, ora
computing deviece sach as a wearable device, laptop, handbeld, wablet etc, or another

entity coupled o @ wircless network.

{80137} UE 210 may include one or miore processing uniis or processor(s) 850
and memory 830, Processor(s) 850 may be implomented using a combination of
hardware, firmaware, and sofbwarg, UE 210 may alse include a wirgless network
interface 805, UE 210 may Aother comprise computer-readable median: 364,
Functional components an UE 210 may be operatively coupled to cach other with one
or more comnections 820 {e.g, buses, lines, fibers, Huks, et} In certamm example

implementations, all or part of UE 210 may take the form of a chupset, andior the hike.

{111 38} In some embodivents, wireless network interface may inclade
transmitter 812 and recotver 14, Transcerver §10 may, for example, inchude a
transnutier 812 enabled to transmit one or move signals over one or more types of
wirgless communication networks and a recetver 814 1o recetve one or more signals

transonitted over one or more tvpes of wireless conmnanication networks,

HE R In some embodiments, UE 2104nreless nebwork interface 805 may
mogive wireloss signale from e or more AP 100, Insome exnbodinents, the wireloss
signals recetved by UE 210 may include an identifier associated with the AP 100+
ransnutiing the wireless signals and mobility mdication information assoviated with the
AP 100 transmitiing the wircless sigaals. In some embodiments, UE 216/ processor
850 may determing that the AP s mobile based on the received mobility indication
information asseciated with the AP: and determine, based on the received mobility
indication information associated with the AP, 3 suntability of the AP for determining a
focation of UE 21 In some embodiments, the mobility indication information may be

provided 1o UE 210 as focation assistance information using any appropriate protocol,

{00140] At locations where 8PS sipnals are avallabde, UE 210 may dotcrodne #s

position andior mobility using GNSS 7 Satellite Positioning Systent (8PS} based
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positiomng. As another example, when WWANWLAN signals are available one off
OTDOA, RSTD, AFLT, hybrid SPS-AFLT techungues, RTT, RSSL, ete. may be used to
determine a focation of UE 210. In some embodiments, hybrid IMU-wireless
techniques, andfor VBP may be used to estimate a location of UE 210 and/or determine
that UE 210 15 mobile.

{00141} In some embodiments, when UE 210 determunes #s location, wircless
signal messurements from one or ore APs HX may be excluded based on received
mobility indication information. For example, the tecetved mobility indigation
information may indicate that an AP 1047 15 mobile, Based on the received mobility
indication information, UE 210 may exclude AP 100+ when performung one or more of

the above location determination methods to determine the location of UE 210

j00142] In some embodiments, UE 2 1 may delete records associated with
mobile APs 100 that may be stored by memory 830 andfor databases B35, For example,
databases 838 may comprise lovation related databases or almanacs including location
nformation for one or more APs 100, As another example, records associated with
mobile APs 100 1 memory 830/ databases 835 may be updated and APs may be
assoctated with corresponding recetved mobility mdication mfonmation for the AP, For
example, a record may be created or updated associating the mebility indication
information for an AP with the AP identifier. The mobility indication information may
comprise one of more of. an indication of a range over which displacement of the AP
ocoury; or a patiern of movermnent associated with the AP or one or more time periods
over which the AP is mobtle; or & location informanon associated with a current
location of the AP; or a location uncertabity information associated with the current
focation of the AP or a speed of movement of the AP; or a direction of movement of
the AP; or a time of expiry for the mobility indication imformation for the AP, ora
vehicle or vehicle type associated with the AP, In some embodiments, UE 2180/
processor{s) may determine the location of UE 210 by withzing the mobility indication
information associated with the AP, For example, location encertainty information
associated with the carrent location of the AP may be used weight measurements of
wireless signals received from the AP when a location of UE 210 15 deternuned. In

somne embodiments, processor{s) 83¢ may commumicais or inttiate commundcation of
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recerved AP mobility indication information o g server (e.g. a location servery or

snother entity communicatively coupled to UE 210,

{143} In some embodiments, TE 210 may also serve as an access point. For
example, UE may serve as an access point i an adshoe metwork or a P2P sebwork. In
instanees where UE 210 serves as an aceess point, UE miay be auto-configured o
indicate that it 1s mobile and broadcast mohility indication information indicative of the
mobility of UE 210, For example, configuration miormation m memeory 830 may cause
UE 210 o broadeast mobihity indication infonnation indicative of the mobility of UE
210, Thus, in some embediments, UE 218 may be a client connected 1o one or more
first APs 100, whale simultancously serving as an access point o other deviees. For

example, UE 216 may serve as an access point to one or more tethered devices.

{66144] In some embodiments, UE 2 RY wireless network interface 805 may
optionally inclade Global Navigation Satellite System (GNS5} or Sateliite Positioning
System (8PS} receiver 840, In some embodiments, optional SPS receiver 84 may be
enabled to receive signals associated with one or more SPS/GNSS resources, Recetved
GNSS signals may be used to deternuine a position and/or velocity {speed and direction
of movement} of UE 210, In instances where UE 210 serves as an access point,
information such as position andfor velocity (speed and direction of movement) of UE
210 and/or other information obtained by SPS receiver 840 may be provided as part of

mobility indication Information for UE 214

{00145] in some embodiments, UE 210 may optionally comprise inage sensors
such as CCD or OMOS sensors andfor camera(s) 880, which are hercinafter referred to
as “camcra(x} 8807, Camcerafs) B8O may convert an optical image nfo an clectronic or
digital trogge and may send captaved images 1o processor{(s) 850, Camerads) 880, which
may be still andfor video cameras, may capture a series of 2-Divoensional (210 sull
and/or video mage frames of an covirmunent and send the captived mmage frames to
processor(s} 830, In some cmbodinents, for example, when UE 210 is cimbodied ina
wearable device, camera(s) 880 mayv take the form of a wearable camera, or an external
camera, which may be operationally coupled to, bat housed separately from, other

functional units in UE 210,
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{00146} in some embodiments, tages captured by camera(s) 880 nwy be usad
to deternne that UE 210 is mobide. For example, images captured by camera(s) 880
may be used {o Wigger Vision Based Posttioming {VBP). For exaople, an mmage of a

fandmark or point of interest captured by camera(s) 880 v the vicingty of UE 210 may

be used to determine a tocation of UE 210, Mobility may be deternuined based on
location changes determined using VBP tochnigues. In some embodiments, a 6 Degrees
of Freadom (8B0F) pose of the AP may be determined using Viseal Simultaneous
Localization and Mapping (VSLAM) based on feature points in images and movement
may be determined based on pose changes relative to some landmark or feature. In
some embodiments, vivaad odometry techniquesmay be used 1o doetorntine movemaent.
The visual or image based techoicques above may be used independently andior in
conjunction with input from other sensors such as Inertial Measarement Unit 870, SPS
receiver 840, ete. In instances where UE 210 serves as an acoess point, VBP based
information, such as a posttion of UE 216, may be provided as part of mobility

mndication mnformation for UE 21

{00147 {n some cmbodiments, UE 210 may optionally include Inertial
Measurement Unit {IMU) 870, IMU 870 may comprise 3 axis aceclerometer(s), 3-axis
gyvroscope(s), andfor magnetometer(s), may provide velocity, orfentation, andfor other
posttion related information to processor{s} 850, In some embodiments, the output of
IMU E70 roay be used by processor{s) 850 1o detcrming a position snd onienation UE
210 maddor determine that TE 210 i mwobile. In instances where UE 210 serves as an
acoess point, information derived from measurements by IMU 870 may be provided as

part of mobility mdication information for UE 210,

{iE148] in some cobodimnents, HE 210 may inclade various optional additional
or more of: 8 magnetometer, an altimeter, andfor 3 barometer, which may provide inpuis
to processor{s) 830 to facilitate posttion determination including determination of
altitude, direction of movement, ctc. Additional sensors 382 may optionally include
biomelric sensors, which may record movement of @ body based on blomenric
nformation, ete. by some embodiments, additonal sensors 882 may opnionally include

one or move of ultrasonic transducers, rangefinders, andior depth sensors, which may be
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used 1o acquire depth information andior deternune distance. In general, the hist of
sensors above m not exhaustive. In nstances where UE 210 serves as an access point;
information hased on measurement by additional sensors 882 may be provided as part
of mobility indication mformation for UE 210, Further, in nstances where UE 210
serves as an access point, UE 210 may poerform one or more of methods 300, 400, and
T

{60149} The clements and methodologies described heroin may be mplemented
by vanious means depending upon the apphication. For example, these elements and
methodologies may be implemented i hardware, firnmware, software, or any
combination thereof. For example, for a hardware implementation, the processor(s) 850
may be implemented within one or more application specific integrated cireuits
{ASICs), digital sigaal processors {DEPy), digital signal processing dovises (DSPDs),
progranunable logie dovices (PLDs), field programuaable gate arrays (FPGAs),
processors, controllers, nviero-controllers, microprocessors, electronie devides, other
clectronic units designed to perform the functions described herein, or a combination
thereof. The techniques disclosed may also be implomented using hardware {¢.g. using
functionality provided by an ASIC in processor(s) §50), software rumning on
processor(s) 830, andfor firmware or stoved n memory 83, or some combination

thereof

{00150] For a finnmeare andlor software implementation, the methodologies may
be implemented using program code, microcode, procedures, functions, and so on that
perform the functions deseribed herein. Any maching-readable medium tangibly
embodying mstructions may be used in implementing the methodologies deserbed
herein, For example, program code may be stored i a non-transitory computer-readable

mediam 360 or memory 830 that is connected to and executed by processor(s) 850,

{80151 Memory may be boplomented within processor(s) 8580 or extornal to

processor(s) 830 In soroe sinhodinients, memory 830 may hold prograny code that

facibitates position deternunation for UE 210 andéor detormination of mobility

indication for UE 210, For example, one or more of wireless signal measwrements,

measuremends by IMU 870, measwroments by sonsors 885 may stored in memory and

may be used by progran code o determine a location of UE 210 anddor mobility of UE
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210 sndf/or to provide an indication of mobility of UE 210, In some embodiments,
memory 830 andfor databases 835 inmemory 830 may hold mformation about APy 100,
incheding mobility indication information for APs 104 In some embodiments, mobility
indication mformation associated with an AP 100-7 in memory 830 and/or databases 835
i memory 8340 of UE 210 may indicate whether information assouiated with AP 100~

may be used for location deterntnation.

{60152} Ifumplomented in firmware andfor software, the functons may be stored
a5 One or more msituchions or progran code on a computer-readable medium, soch as
mediym 860 and/or memory 8380, Examples mclude computer-readable media encoded
with computer programs and data associated with or used by the program. For example,
the computer-readable medium mcluding program code stored thereon may inchude
program code to support hybrid photo mapping and pavigation i a manner consistent
with disclosed erbodiments, The code gy further support UE location determination

snd/or mobility mdication determination,

{00153} Computer-readable medium 860 includes phivsical computer storage
media. A storage mediun may be any available mediuot that can be accessed by a
computer. By way of example, and not linitation, such non-transitory computer-
readable media can comprise RAM, ROM, EEPROM, CD-ROM, flash memory, or
other optical disk storage, magnetic disk stovage or other magnetic storage devices, or
any other medivm that can be used to store desired program code 1 the form of
instructions and‘or data and that can be accessed by a comypnuter; disk and dise, as used
herem, ncludes compact dise (D), laser dise, optical dise, digital versatife dise {(DVD),
floppy disk and blu-ray dise where disks usually reproduce data magnetically, while
dises reproduce data optically with lasers. Combinations of the above should also be

included withi the scope of computer-readable media.

{01544 {n addition to stovage on computer readable nredium 860, instructions
andfor data may be provided as signals on tansoussion media imncluded g
conmmuneation apparatus. For example, 8 conumunication apparatus may include a
transceiver 810, which may receive signals through receiver 314 indicative of
instructions and data, The instructions and data may cause one or more procossors to
poplenent SPS F AFLT / lyebnd-AFLT / RSTH / QTDOA measuromant and
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positioming, andfor other functions cuthined heran. That s, the communication
spparatus mchides wansnussion media with sigmals indicative of information to perform

dizclosed funciions.

{00 155] Memory 830 may reprosent any data storage mechaniann Memory 830
may mehude, fw example, a primary memory andior a secondary memory. Primary
memory may mclude, for example, a random access memory, read only memary, ete.
While illustrated in this example as being separate from processor{s) 8580, it should be
understood that all or pavt of 3 prinary memery may be provided within or otherwise
co-tocated/ivoupled with processor(s) 830, Sccondary memory may include, for
example, the same or stoslar type of memory as primary memory and/or one or more
data storage devices or svstems, such as, for example, a disk drive, an opticad dise drive,

a tape diive, a solid state memory drive, gic.

{80156} In certain implomentations, sceondary memory may be operatively
recepiive of, or otherwise configurable to couple © a non-transitory compuicr-readable
medium 860, As such, i certam example implementations, the methods and/or
apparaiuses presented herein may take the form s whole or part of a computer-readable
medium 360 that may melude computer implementable nstructions stored thereon,
which when executed by at least one processor(s} 830 may be operatively enabled to
perform all or portions of the example operations as described herein. Computer

readabie modium 860 may be a part of memory 836,

{00157 Fig. 2 shows a flowchart of an exemplary method 906 for utilization of
mobility indication nformation. In some embodiments, method 900 may be performed

by UE 2 Hilprogossor(s) 830,

{00158] I block 918, wircless signals from an AP 1007 may be received,
wheremn the wircless signals may comprise mobility indication infornation associated
with AP 100+ For example, the mobility indication infornation associated with AP
17 may mdicate thet AP 100-f is mobile. As outlined above, the mohility indication

tformation may also provide other mobility information related to AP 1001
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{00159} In block 920, based on the recerved mobility indication information

associated with AP 10+, a suntability of AP 100 for determining o location of UE 210

may be determined.

{00168} The mobility indication tnformation for AP 1k may further comprise
one of more of! an indication of & range over which displacement of the AP ocours; ora
pattern of movement associated with AP 100-7; or one or more timie periods over which
AP 106-7 15 mobile; or a location wmformation associated with a current location of AP
180-i; or'a location wacentaity nformation associated with the corrent locationof AP
100-£; or a speed of movement of AP 100~ or a direction of movement of AP 100-4; o
a time of expiry for the mobility indication infornation for AP 100+, or a veluele or

vehicle type associated with AP 100-4

{80151} In sowe embodiments, the method may farther comprise deternsning the
location of UE 210 by uilizing the mobility indication information associated with AP
100-1. For example, the location of UE 210 roay defermined by weighting, based on the
location uncertainty mformation associated with the current location of AP 10+,
measurements of the received wircless sigmals. In some embodiments, the method may
further comprise; excluding, based on the suitability of AP 100~i, measurcments of the

received wireless signals, when determining the location of UE 210

{80162} In somwe emboditoents, the oobility indication mformation assosigied
with AP 100-/ sy be transioitted by UE 210 1o one or mare of: a location server
communicatively coupled to UE 210, or one or more other UEs compnanicatively

coupled to UE 210

{00163 Although the disclosure is Hlusteated i connection with specific
embodiments for instructional purposes, cmbodiments are not lunited thergto. Various
adaptations and modifications may be made without departing from: the scope.
Therefore, the spirit and scope of the appended claimg should not be Hmited to the

foregoing description.
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What 18 clamed 1
1. A method on a first Access Point (AP} for providing mobility information, the
method comprising:
deternuning a mobility indication information for the fizst AP, based, m pant, on
at least one of!
configuration information on the first AP pertaining to mobility of the fivst
AP, or
wircless signal measuremonts masoviated with the first AP, or
captured images associated with the first AP, o
sensor measurements associated with the first AP, or
any combinations thereof] and

transmitting the mobility indication information.

2. The method of Claim 1, wherein the mobility indication information for the first
AP further comprises:
Information indicating that the first AP is mebile and is not suitable for location
deternunation purposes; or
formation indicating that the first AP 15 mobile and further meludes a request
to remove location related mformanon associated with the first AP from one or more of
Iocation determimation databases, location assistance databases, or base stanon
almanacs.
3. The method of Clamn 1, wherein the mobility indication information for the first
AP further comprises one or more off
an mdication of & range over which displacement of the first AP occurs; or
a pattern of moverment associated with the first AP; or
one or more tme periods over which the first AP iz mobile; or
a location information associated with a current location of the fiest AP, or
a location ancertainty information assoctated with the current location of the
first AP or
a speed of movement of the first AP, or

a divection of movement of the first AP or
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a thime of expiry for the mobility indication mformation for the first AP, or

a vehicle or vehicle type associated with the first AP,

4. The method of Claim 1, wherein determining the mobility indieation
mformation of the first AP, based, in part, on the wireless signal measurements
associated with the first AP comprises:

determining a similarity score based on first wireless signal strength
measuraments at a first me for a set of second APs, and second wircless signal
strength measurements at a second time for the set of second APs;

deternyning that the first AP s mobile whonthe similarity scoreds below g

thaeshold.

5. The method of Claim 1, whercin determining the mobilty indication
information of the first AP, based, in part, on the sensor measurenionts assovisted with
the first AP comyprises:

determining an altitude based on barometer measuroments or aliimeter
measerements, wherein the sensor moasurements associated with the first AP comprise
the barometer measurements or the altimeter measurements, and

deternuning a speed of the first AP and a direction of movement of the first AP
based on Inertial Measurement Unit (VLD measuremnents, swhergin the sensor

measurements associated with the first AP comprise the IMU measwements.

6. The method of Claim 3, further comprising:
determining, based on the gltitude of the first AP, the speed of the first AP, and
the direction of movement of the fivst AP, a vehicle type sssociated with the first AP;
and
including one or more of: the altitade of the finst AP, the speed of the first AP,
the direction of movement of the first AP, or the vebicle type, as part of the mobility

indication information for the first AP,

7. The method of Claim 1, wherein determining the mobility indication
informgtion of the fst AP, based, n part, on the wircless signal mcasurements

associated with the first AP comprises:
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determinung, based, i part, on the wiveless signal messurements, an association
of the first AP with a vehicular pavigation systony

determining based on iformation from the vehicudar navigation system one or
mare of. an altitude of the first AP, a speed of the first AP, and 3 direction of movement
of the first AP, or a vehicle tvpe associated with the first AP and

including one or more of! the altitude of the Hrst AP, the speed of the fisst AP,
the direction of movement of the first AP, or the vehicle type, as part of the mobility

indicanion nformation for the first AP,

e

The method of Clann 1, further comprising:

providing an indication of roobility in an identifier broadeast by the first AP,

8. An apparatus comprising;
2 BICHIoTY;
2 processor coupled to the memory and configured to:
determine a mobihity indication information of the apparatus, based, in part,

on at loast one off
configummtion information periaining o mobility of the apparatus, or
wiveless signal measurements, ov
sensor measurerents associated with the apparatus; or
captured images associnted with the apparatus, or
any combinations thereof) and

a rapseetver configured to:

transmuit the mobility indication wformation,

10. The apparatas of Claim 9, wherein the miobility fudication mformation for the
apparatus further comprises:
information indicating that the apparatus is mobtle and is pot suitable for
location deternunation PUrposes; or
information indicating that the apparstus 1s mobile and forther includes a reguest
to remove focation related information associated with the apparatus from one or more
of: location determination databases, location assistance databases, or base station

almanacs.
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1. The apparatus of Clatm 9, wherein the mobility indication nformation for the

apparates further comprizes one or move off

an indication of 3 range over which displacement of the apparatus ocowrs;

a pattern of movement assoctated with the apparatus; ov

one or more time periods over which the apparatas is mobile; or

a location formation associated with a current location of the apparatus; or

a location uncertainty information associated with the current location of the
apparatus; or

a speed of movement of the apparatus; or

a dircction of movement of the apparatus; or

a time of expiry for the mobility indication information for the apparatus, or

a vehicle or vehiele type associated with the apparates,

12. The apparatus of Claim 9, wherein to determine the mobility indication
mformation of the apparatas, based, in part, on the wircless signal measerements, the
processor is configured o

determine a similarity seore based on first wireloss signal strength measurements
at a first thime for a set of APs, and second wireless signal strength measuroments at

a second time for the set of APy;

determine that the apparatus is mobile when the similatity score is below a
threshold.

13, The spparatus of Clalm 9, wherein o determine the wmobility indication
nformation of the apparatus based, in part, on the sensor messurenients associnted with
the apparatus, the processor is configured o

determine an altitude based on barometer megsurements or altimeter
measurenents, wheremn the sensor measurements associated with the apparatus
comprise the barometer measurements or the altimeter measurements, and

determiming a speed of the appacatus and a direction of movement of the
apparatus based on Inertial Measurement Unit {IMU) measurements, wherein the sensor

measurements associated with the apparatus comprise the IMU measurements.
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14, The apparatus of Clatm 13, wheretn the processor 15 fisther configured o
determine, based on the diitude of the apparatus, the speed of the apparatus, and
the divection of movement of the apparatus, a vehicle type associated with the
apparatus; and
mclude one ov more of! the altitude of the apparatus, the speed of the apparatus,
the divection of movement of the apparatus, or the vehicke type, as part of the mobility

indication information for the apparatus,

15, The apparatus of Clabm ¥, whergin o determune the mobility indication
information of the apparatus, based, in part, ;v the wirgkess signal mcasuroments, e
processor is configured &

deternune, based, in part, on the wircless signal measwrements, an association of
the appavatus with a vehicular navigation system;

determine, based on miformation from the vehicular navigation systom one or
more of: an altiude of the apparatus, a speed of the apparatus, and a divection of
movement of the apparatas, or a vehicle type associated with the apparatus;

inclade one or more of: the altitude of the apparatus, the speed of the apparatus,
the direction of movement of the apparatus, or the vehicle type associated with the

apparatus, as part of the mobility indication informostion for the apparatus.

16, The appasatus of Claim 9, wherein the processor is funtber configured to:

provide sn indication of mobility in aw identifier broadeast by the apparatus.

17, An gpparatis comprising:
means for detcrpyning a mohility indicstion information of the apparatus, hased,
o part, on at feast one of:
configuration information pertaining to mobility of the apparatus, or
wircless signal measurements, or
sensor mmeasurements assoctated with the apparatus, or
captured images associated with the apparatus, or
any combmations thereof] and

macans for transmitting the mobility indication information.
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18, The apparatus of Clatm 17, wheretn the mobility mdication information for the
spparatus further comprises:
information indicating that the apparatus is mebile and i3 not suitable for
location determination purposes; or
information indicating that the apparatus 18 mobile and further includes a request
to remove location related information associated with the apparatus from one or more
oft location determinaiion databases, location assistance databases, or base siation

almanacs.

19, The gpparatus of Clatoy 17, wiherein the mobility indication information for the

apparatus further comprises one or more of:

an indication of & range over which displacement of the apparatus ocows;

a pattern of movement associated with the apparaius; or

one or more time periods over wluch the apparatus is mobile; or

2 location information associated with a current location of the apparatus; oy

a location ancertamty information associated with the current location of the
apparatas; or

a speed of movement of e apparatus; or

a direction of movement of the appavatus; or

a time of expiry for the mobildy indication mformation for the apparates, or

a vehicle or velucle type associated with the apparatus.

28 A non-transtiory compuier-readable medium comprising instructions o cause a
processor on an Access Poit (AP} to
deternuine & mobility indication information for the AP, based, i part, on at least
ong of:
configuration information on the AP pertaining t mobility of the AP, »r
wircless signal measurements assoniated with the AP, or
captured images associated wath the AP, or
SenSor measurements associated with the AP, or
any combmations thereof] and

transmil the mobility indication mitbrmation.
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31, The compuier-readable medivn of Claim 20, wherein the mobility indication
information for the AP further comprises:
information indicating that the AP ix mobile and is o susiable for location
deternunation parposes; or
information indicating that the AP s mobile and firther includes a request o
remove location related wnformation associated with the AP from one or more of!
{ocation deternunation databases, location assisiance databases, or base station

almanacs.

22, The computer-readable medium of Claim 24, wherein the mobility indication

mfonmgtion for the AP further comprises one ot more of:

an indication of & range over which displacoment of the AP aceurs; or

a pattern of movement associated with the AP; or

one or more time periods over wiuch the AP s maobile; or

2 location information associated with g current location of the AP; or

a location ancertamdy information associated with the current location of the AP;
or

aspead of movement of the AP ov

a direction of movement of the AP or

a time of expiry for the mobihity indication information for the AP, or

a vehicle or vehucle type associated with the AP,

23, The computer-readable medium of Claim 24, wherein the msiructions to
determining the mobility indication information of the AP, based, in part, on
measurements by the sensors on the AP, cause the processar o

determuine an alittude based on barometer rocasurements or altmeter
measurements, whercin the seasor measurements associaied with the AP comprise the
barometer measurements or the altbmeter measurements, and

determining a speed of the AP and a dircetion of movement of the AP based on
Inertial Measurement Unst {IMU) measurements, wherein the sensor measurements

assoctated with the AP comprise the IMU measurements,
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24, The computer-readable medivny of Clatm 23, wherein the mstructions further
cause the provessor o
determing, based on the altitude of the AP, the speed of the AP, and the direction
of movement of the AP, a vehicle type associated with the AP; and
associate one or more of the alutude of the AP, the speed of the AP, the
direction of movement of the AP, or the vehicle type, as part of the mobility indication

mformation for the AR,

250 A method on a User Equipment {UE} compnsing:
receiving wircless signgls, wherein the wircless signals comprise mwobility
mgication information associated with an AP, and
deternuning, based on the recenved mobility indication information associated

with the AP, a suitability of the AP for deternddning a location of the UE.

26. The method of Claim 23, further comprising:

excludimg the AP m deteronining the location of the UE,

27. The method of Claim 25, wherein the mobility indicanion information fuvther

comprises ong or more of!

an indication of a range over which displacement of the AP ocours; or

a pattern of movement associated with the AR or

one or more tme periods over which the AP is mobile; or

a location information associsted with a cwrent location of the AP or

a location uncertainty mformation assoviated with the carrent location of the AP,
or

a speed of movement of the AP or

a direction of movement of the AP, or

a time of expiry for the mobility indication information for the AP, or

a vehicle or velucle type associated with the AP,

28, The method of Claim 27, further conywising:
detornining the location of the UE, in part, by wiibizing the mobility indication

information associated with the AP,
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9. The method of Claim 28, wherein determining the location of the UR by
githizing the mobility indication information associated with the AP comprises:
deternuning the location of the UE, in part, by weighting, based on the location
uncertainty information associated with the current location of the AP and

measurements of the received wireless signals.

30. A User Equipinent {UE) comprising:
a ansceiver, the transceiver 1o receive wireless signals comprising mobility
ingication information associated with an AP, and
a processor coupled o the transcetver, wherein the processor is configured to;
deternune, based on the received mobility indication information associated with

the AP, a sultability of the AP for determining a location of the UE,

31, The UE of Claim 30, wherein the processor is further configured 1o

exclude the AP in determining the location of the UE.

32, The UE of Claim 30, wherein the mobility indication information further
comprises ong or more of!
an indication of a range over which displacement of the AP ocours; or
a pattern of movement associated with the AR or
one or more tme periods over which the AP is mobile; or
a location information associsted with a cuwrrent locaiion of the AP or

a location uncertainty mformation assoviated with the carrent location of the AP,

o
a speed of movement of the AP or
a direction of movement of the AP, or
a time of expiry for the mobility indication information for the AP, or
a vehicle or velucle type associated with the AP,
33, The UE of Claim 32, wherein the processor is further configred fo

detorning the location of the UE, in part, by viilizing the mobility indication

information associated with the AP,
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3. The UE of Claim 33, wherein to determine the location of the UE by utihizing
the mobility indication information associated with the AP, the processor is configured
0!

determine the location of the UE, m part, by weighting the location uncertainty
nformation associated with the current locaiion of the AP, and measurements of the

reccived wireless signals.
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