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(57) Abstract: Aspects of the present disclosure provide a first apparatus
comprising a transmitter, a receiver, a processor, and a UL The transmit-
ter is configured to command a second apparatus to emit at least one tone.
The receiver is configured to receive the at least one tone. The processor
is configured to determine at least one of: a signal strength and a direc-
tion associated with the at least one tone. The Ul is configured to output
an indication of a current location of the second apparatus based, at least
in part, on the determined signal strength or the determined direction.
According to an example, at least one of the request or the at least one
tone may be a high-frequency or ultrasonic signal.
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LOCATING CONNECTED DEVICES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and benefit of U.S. Patent Application No.
15/643,052, filed July 6, 2017, the contents of which are herein incorporated by

reference in its entirety as if fully set forth below and for all applicable purposes.
BACKGROUND

[0002] Aspects of the present disclosure generally relate to wireless technology and,

more particularly, to locating a lost device.

[0003] With advancements in technology, the number of wirelessly-connectable
devices is increasing. Some connectable devices are small and easy to misplace.
Certain methods for locating a lost device include the lost device emitting sounds
audible to humans. The sounds may be disruptive to a user and/or those in the vicinity
of the lost device. Certain other methods for locating a lost device include the use of
Bluetooth signals. For example, the lost device may communicate with a device local to
a user via Bluetooth signaling. While Bluetooth signals are outside the human audible
range of frequencies, the strength of Bluetooth signals may not be reliable enough to
effectively and efficiently locate a lost device. Discrete and efficient techniques for

locating lost devices are desirable.
SUMMARY

[0004] All examples and features motioned herein can be combined in any

technically possible manner.

[0005] Certain aspects provide a first apparatus comprising a transmitter, a receiver,
a processor, and a user interface (Ul). The transmitter is configured to command a
second apparatus to emit at least one tone. The receiver is configured to receive the at
least one tone. The processor is configured to determine at least one of: a signal
strength and a direction associated with the at least one tone. The UI is configured to
output an indication of a current location of the second apparatus based, at least in part,

on the determined signal strength or the determined direction.

[0006] According to an aspect, the processor is further configured to determine a
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wireless connection loss between the first apparatus and the second apparatus. The
transmitter is configured to command the second apparatus to emit the at least one tone

in response to the determined loss of connection.

[0007] According to an aspect, the Ul is configured to receive a request to command

the second apparatus to emit the at least one tone.

[0008] According to an aspect, outputting the indication of the current location of
the second apparatus includes outputting a display of the current location relative a

location of the first apparatus.

[0009] According to an aspect, the receiver is configured to receive at least a second
tone from the second apparatus. The processor is configured to determine at least one
of a signal strength or direction associated with the second tone, and the UI is
configured to update the display of the current location relative to the location of the
first apparatus, at least in part, on the determined signal strength or the determined

direction associated with the second tone.

[0010] According to an aspect, the Ul is further configured to update the display of

the current location as a location of the first apparatus changes.

[0011] According to an aspect, the processor is configured to determine the first
apparatus is less than a threshold distance away from the second apparatus. In response
to the determination, the transmitter is configured to transmit an indication to the second
apparatus to provide assistance information to the first apparatus. The assistance
information comprises a request for the second apparatus to transmit one or more
audible signals, a request for the second apparatus to emit one or more visual signals, or

a request for the second apparatus to output one or more vibrations.

[0012] According to an aspect, the Ul is further configured to output an indication

of a previous location associated with the second apparatus.

[0013] According to an aspect, the at least one tone comprises one or more

ultrasonic tones.

[0014] Certain aspects provide a method for locating a second apparatus by a first

apparatus. The method generally includes transmitting a request for the second
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apparatus to emit at least one tone, receiving at least one tone responsive to the request,
determining at least one of: a signal strength and direction associated with the received
at least one tone, and outputting an indication of a current location of the second
apparatus based, at least in part, on the determined signal strength or the determined

direction.

[0015] According to an aspect, the method further comprises determining a wireless
link loss between the first apparatus and the second apparatus. The first apparatus is
transmits the request for the second apparatus to emit at least one tone responsive to

determining the wireless link loss.

[0016] According to an aspect, outputting the indication of the current location of
the second apparatus comprises outputting a display of the current location relative a

location of the first apparatus.

[0017] According to an aspect, the method further comprises receiving at least a
second tone from the second apparatus, determining at least one of: a signal strength and
direction associated with the second tone, and updating the display of the current
location relative to the location of the first apparatus, at least in part, on the determined

signal strength or the determined direction associated with the second tone.

[0018] According to an aspect, the method further comprises updating the display of

the current location as a location of the first apparatus changes.

[0019] According to an aspect, the method further comprises determining the first
apparatus is less than a threshold distance away from the second apparatus. In response
to determining the first apparatus is less than the threshold distance away, the method
comprises transmitting an indication to the second apparatus to provide assistance
information to the first apparatus. The assistance information comprises a request for
the second apparatus to transmit one or more audible signals, a request for the second
apparatus to emit one or more visual signals, or a request for the second apparatus to

output one or more vibrations.

[0020] Certain aspects of the present disclosure provide a first apparatus,
comprising a processor and a memory comprising instructions which, when executed by

the processor, cause the first apparatus to receive an ultrasonic tone from a second
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apparatus, determine at least one of: a signal strength and direction associated with the
tone, and output an indication of a current location of the second apparatus based, at
least in part, on the determined signal strength or the determined direction, wherein the
outputted indication iteratively updates based, at least in part, on a location of the first

apparatus.

[0021] According to an aspect, determining the signal strength or direction
comprises repeatedly determining the signal strength or direction as the first apparatus

changes locations.

[0022] According to an aspect, the instructions cause the processor to determine the
first apparatus is less than a threshold distance away from the second apparatus, and, in
response to the determination, transmit a request to the second apparatus to provide
assistance information to the first apparatus, wherein the assistance information

comprises at least one of an audible signal, a visual signal, or a vibration.

[0023] Advantages of the methods and apparatus described herein include providing
a discrete, efficient way for a user to find a lost device. Other features and advantages

will be apparent from the description and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1A is a block diagram of a wireless device.
[0025] FIG. 1B is a block diagram of a wireless device.

[0026] FIG. 2 is a flow diagram illustrating example steps for locating a connected

device.

[0027] FIG. 3 illustrates an example environment where a first device local to a user

is illustrated in the center of a graphical display.
[0028] FIG. 4 illustrates an example output of a UI.
[0029] FIG. 5 illustrates an example of an updated output of a UL

DETAILED DESCRIPTION

[0030] Aspects of the present disclosure relate to locating a lost wireless device.
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Two devices may be connected via a wireless link layer. For example, a first device is
connected to a second device via a wireless connection such as a Bluetooth or Wi-Fi
connection. The first device provides a stream of data to the second device via the link
layer. For illustrative purposes, the first device may be a handheld or mobile device,
such as a smart phone, and the second device may be a pair of headphones. Unless
specified otherwise, the term headphone, as used in this document, includes various
types of personal acoustic devices such as over-the-ear and in-ear headsets, earphones,
earbuds, hearing aids, shoulder or body-worn acoustic devices, or other wireless-

enabled acoustic devices.

[0031] FIG. 1A illustrates example components of a wireless device 100A, for
example a mobile device such as a smart phone. The wireless device 100A includes a
memory and processor 102, communication unit 104, user interface (UI) 106, and
transceiver 108. The memory may include Read Only Memory (ROM), a Random
Access Memory (RAM), and/or a flash ROM. The memory stores program code for
controlling the memory and processor 102. The memory and processor 102 control the
operations of the wireless device 100A. Any or all of the components in FIG. 1A may

be combined into multi-function components.

[0032] The processor 102 controls the general operation of the wireless device
100A. For example, the processor 102 performs process and control for audio and data
communication. In addition to the general operation, the processor 102 initiates
determining a signal strength associated with at least one received tone from a not-
illustrated, connected second wireless device (for example as shown in FIG. 1B) and/or
determining a direction associated with at least one received tone received from the

second wireless device, as further described below.

[0033] The communication unit 104 facilitates a wireless connection with one or
more other wireless devices. For example, the communication unit 104 may include
one or more wireless protocol engines such as a Bluetooth engine. While Bluetooth is
used as an example protocol, other communication protocols may also be used. Some
examples include Bluetooth Low Energy (BLE), Near Field Communications (NFC),
IEEE 802.11, or other local area network (LAN) or personal area network (PAN)
protocols. The UI 106 outputs an indication of a current location of a second,

potentially lost, wireless device as described herein. The second device is wirelessly
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connected to the first device 100A via a wireless protocol. According to aspects, the Ul
updates the display of the current location of the second device relative to the location
of the first device. According to aspects, the Ul 106 receives a request, for example,
from a user local to the wireless device 100A, to command the second apparatus to emit

at least one tone.

[0034] The transceiver 108 transmits and receives information via one or more
antennae to exchange information with one or more other wireless devices. According
to aspects, the transceiver 108 includes one or more microphones for, for example,
receiving sound emitted by one or more other wireless devices. The transceiver 108 is
not necessarily a distinct component. The transceiver may be implemented entirely in

software executed by the communication unit 104,

[0035] The wireless device 100 may include one or more sensors used to track
movement of the wireless device 100. According to an example, a sensor is used to
track rotational motion as the wireless devices moves, described below with reference to

FIG. 4.

[0036] FIG. 1B illustrates example components of a wireless device 100B, for
example a pair of headphones. The wireless device 100B includes a memory and
processor 110, communication unit 112, and transceiver 114. The memory and
processor 110, communication unit 112, and transceiver 114 illustrated in FIG. 1B may
perform similar functions as the respective memory and processor 102, communication
unit 104, and transceiver 108 illustrated in FIG. 1A. Any or all of the components in

FIG. 1B may be combined into multi-function components.

[0037] The processor 110 controls the general operation of the wireless device
100B. The transceiver 114 receives a command from another wireless device (such as a
wireless device 100A illustrated in FIG. 1A) to emit at least one tone. The processor
110, in combination with the communication unit 112, and transceiver 114 are
configured to emit at least one tone. As described in more detail herein, the at least one
tone may be ultrasonic or contain high frequency content or frequencies outside a

human audible range.

[0038] According to an example, the wireless device 100B receives a request to

transmit assistance information. As described further below, the assistance information
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may be used by a user local to wireless device 100A to help find the connected and
perhaps not currently locatable wireless device 100B. In response to the request for
assistance information, the wireless device 100B transmits one or more audible signals,

one or more visual signals, or outputs one or more vibrations.

[0039] The procedure for locating a lost device may begin after an initiation event.
According to an example, an initiation event includes a link loss between a first device
and a second, potentially lost, device. A link loss occurs when at least one of the first or
second device go out of wireless range of the other device. In another example, an
initial event may include user input at the user interface of the first device, where the
user input indicates a user would like to begin locating a second, potentially lost, device.
An initiation event may include a scenario resulting in a disconnection between the first
and second device (e.g., as would occur when a first device moves out of wireless range

of the second device).

[0040] Upon determining a link loss or disconnection between the first and second
device, the first device attempts to re-establish connection with the second device. If
the first device is unable to re-establish the connection to the second device, the first
device may output information to help guide a user of the first device to the second

device.

[0041] According to an example, the first device may output an indication of the
second device’s last known location via one or more bars. The height of the bar(s) vary
as the user moves, for example in a circle or around a physical space. According to an
example, the height of the bars correlates to a signal strength associated with a last-

known location of the second device.

[0042] The indications are intended to guide a user of the first device to move
towards the last known location of the second device such that the first device 1s in

connection range of the second device.

[0043] According to an example, an initiation event may also be initiated by a user.
A user may interact with a first device, via a Ul, initiating a process for locating a
second wireless device. In this scenario, the user local to the first device may already be
in connection range of the second device. As an example, the user may be close to the

second wireless device and needs assistance to find an already connected but not
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currently locatable, second wireless device.

[0044] The process of locating the second device begins once the first device is in
wireless communication range with the second device. The first device may assist a
user in finding the second device after the first device and the second device are

wirelessly connected.

[0045] FIG. 2 illustrates example operations 200 performed by a first wireless
device after the first and second wireless devices are wireless connected following an
initiation event. The first device has one or more of the components illustrated in FIG.

1A.

[0046] At 202, the first device transmits a request, for example via the wireless
communication protocol over which the two devices are connected, for the second
device to emit at least one tone. At 204, the first device receives at least one tone in
response to the request. Advantageously, one or both the request and the at least one
tone contain high frequency content or frequencies outside a human audible range.
According to an example, both the request and one or more tones are inaudible or
virtually inaudible to humans, so as not to be annoying, vet are detectable by

receivers/microphones in the first and second wireless devices.

[0047] According to an example, the request and/or the at least one tone may be an
ultrasonic or high frequency tone. Because ultrasonic and high-frequency tones are
highly directional, the first device may use ultrasonic or high-frequency tones received
from the second device to determine a geographical location and/or direction of the
second device relative to the first device. As described herein, high-frequency refers a
frequency at or above approximately 8 kilohertz (kHz) and ultrasonic refers to a
frequency at or above approximately 20 kHz. According to an example, the request and
the one or more tones may include audio content having a high frequency, generally
outside a human’s range of hearing. For reference, human speech is generally centered
between 1 kHz to 5 kHz. Thus, the request and/or the one or more tones may be
transmitted at frequencies above at least 5 kHz. According to an example, the request
and/or the one or more tones have a frequency greater than or equal to approximately 16

kHz.

[0048] At 206, the first device determines at least one of a signal strength and
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direction associated with the received at least one tone. The signal strength, determined
by the amplitude of the one or more received tones, is used to estimate the distance of
the second device from the first device. According to aspects, the first device requests
that the second device continuously outputs a tone or periodically outputs the tone. A
receiver/microphone at the first device continuously monitors the output from the
second device to determine the signal strength, for example, as a user local to the first
device moves around a physical space. The direction of the first device in relation to the
second device may be determined by the radiation pattern and signal strength of the one
or more received tones. As ultrasonic and high-frequency tones are highly directional,
most of the radiation will be emitted in a direction corresponding to the location of the
second device. Thus, a receiver/microphone at the first device may continuously
monitor the output from the second device to determine the signal strength, for example,
as a user local to the first device rotates around a physical space. When the user is
facing the direction of the second device, the signal strength of the one or more received

tones will be higher.

[0049] At 208, the first device outputs an indication of a current location of the
second device based, at least in part, on the determined signal strength or the determined
direction. According to an example, based on a determined location of the first device,
the first device outputs, via a Ul, a display of the current location of the second device

relative to the location of the first device.

[0050] As described above, according to an example, the second device
continuously outputs a tone or outputs more than one tone. The first device iteratively
determines a signal strength and/or direction associated with the output. In response to
the updated signal strengths and/or direction, the UI of the first device updates the
display of the current location of the second device relative to the location of the first
device. According to another example, the first device periodically receives a tone from
the second device. The first device determines at least one of a signal strength and
direction associated with the tones received from the second device. Additionally, the
first device updates the display of the current location of the second device relative to
the location of the first device based on the information gathered from the tones. In this

manner, the first device assists a user to locate the second device.

[0051] FIG. 3 illustrates an example user interface environment 300. The first
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device, local to a user, is illustrated at 302. The device to be located, referred to as the
second device, is illustrated at 304. The first device 302 is illustrated approximately in
the center of the graphical output of the UL. The UI does not initially output an
indication of the second device 304. As will be illustrated in FIGs. 4 and 5, as the first
device 302 moves in a physical space, the Ul continuously updates the direction of a
strongest received signal. Stated otherwise, the first device determines a location of the
second device based on the signal strength and/or direction of the one or more tones

transmitted by the second device.

[0052] FIG. 4 illustrates an example output 400 of a Ul, according to aspects of the
present disclosure. The Ul guides a user local to the first device to a current location of
the second device. Initially, only the first device 402 is illustrated, approximately in the
center of the graphical output. Similar to FIG. 3, the location of the second device 404
may be unknown. The UI may not initially illustrate the location of the second device

404.

[0053] As the first device 402 moves in an environment, the signal strength from the
second device rises and falls. According to an example, a user local to the first device
402 makes a full rotation standing in place. The first device receives one or more tones
from the second device and determines at least one of a signal strength or direction
associated with the second device. The Ul outputs an indication of the relative signal

strength of the tone received from the second device as the first device 402 moves.

[0054] Line 406 indicates the strength of the signal transmitted from the second
device as the first devices 402 makes a full rotation. Line 406 outlines a discovered area
relative signal strength plot. After one rotation, a general direction of the second device
is indicated by the most uncovered portion 408 of the discovered area indicated by line
406. Thus, the UI displays the relative signal strength associated with transmissions
from the second device by uncovering an area, marked by 406, around the first device
402. Accordingly, the second device is located in direction of the most uncovered

portion 408 defined by the discovered area 406.

[0055] As the first device 402 moves, the Ul updates the direction of the strongest
relative signal strength measurement. By moving in the direction of a most uncovered

area 408, the first device approaches the location of the second device.
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[0056] FIG. 5 illustrates an output 500 of a UI, according to aspects of the present
disclosure. The UI guides a user local to the first device to a current location of the
second device. Similar to FIGs. 3 and 4, initially, only the first device 502 is illustrated,
approximately in the center of the graphical output as the first device 502 guides the
user to the second device 504. The Ul may not illustrate the location of the second
device 504. The first device 302, 402, and 502 represent the same first device. The

second device 304, 404, and 504 represent the same second device.

[0057] As the first device 502 moves, it remains in the center of the UI 500. The
first device iteratively determines signal strength and/or direction associated with the
second device based on one or more received tones from the second device. The first
device continuously updates the direction of the current location of the second device
based on the signal strength and/or direction. Line 510 illustrates the path a user may

follow, moving towards a most uncovered portion of the discovered area 506.

[0058] According to an example, the Ul may display one or more bars, wherein the
height of the one or more bars correlates with a direction of the second device. Initially,
the UI may display no bars or one or more bars having a small height, indicating no or
weak signal strength associated with one or more tones transmitted from the second
device. As the first device moves in a physical space, the height of the bars vary based
on a strongest received signal or direction associated with the second device.
Accordingly, the first device determines a location of the second device based on the
signal strength and/or direction of the one or more tones emitted by the second device,
wherein the signal strength and/or direction is indicated via the Ul based on the height
of the displayed bar(s).

[0059] When the first device is close to the second device, the first device may
request assistance information from the second device. As described above, the first
device may use the signal received from the second device to determine distance and
direction to the second device. When the devices are less than a threshold distance
away from each other, the first device may transmit an indication to the second device
to provide assistance information to the first apparatus. According to an example, the
assistance information includes one or more of a request for the second device to
transmit one or more audible signals, a request for the second device to emit one or

more visual signals (such as flashing lights), or a request for the second device to output
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one or more vibrations. This information may help a user local to the first device to find

the second device.

[0060] According to an aspect, the second device may be lost in an environment in
which two or more devices configured to communicate with the second device are
present. The method for locating the connected, lost second device described above

may be enhanced by using multiple devices in the environment of the second device.

[0061] As an example, the first device local to the user may transmit a request to
multiple devices in the environment to initiate a search for the second, potentially lost,
device. According to an example, the multiple devices may include the components
illustrated in FIG. 1. Following an initiation event between the first device local to the
user and the second device, the one or more of the multiple devices equipped with a
microphone and wirelessly compatible with the second device transmit a command for
the second device to emit one or more high-frequency or ultrasonic tones. Any of the
devices which receive the one or more high frequency tones report the signal strength
and/or direction of the second device to the first device. The UI of the first device
reports to the user, for example, via a graphical display, the location of the second
device in the environment. When the first and second device are less than a threshold
distance away from each other, the first device requests for the second device to provide

assistance information in the form of visual, audio, and/or haptic output.

[0062] Aspects of the present disclosure can be combined with the ideas disclosed
in US. Application Serial Number 15/642,946, entitled “DETERMINING
LOCATION/ORIENTATION OF AN AUDIO DEVICE” filed on July 6, 2017, to
locate the second device with higher accuracy. U.S. Application Serial Number

15/642,946 is expressly incorporated herein by reference in its entirety.

[0063] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the spirit or scope of
the disclosure. Thus, the disclosure is not intended to be limited to the examples and
designs described herein, but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.
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CLAIMS

1. A first apparatus comprising;

a transmitter configured to command a second apparatus to emit at least one
tone;

a receiver configured to receive the at least one tone;

a processor configured to determine at least one of’ a signal strength and a
direction associated with the at least one tone; and

a user interface (UI) configured to output an indication of a current location of
the second apparatus based, at least in part, on the determined signal strength or the

determined direction.

2. The first apparatus of claim 1,

wherein the processor is further configured to determine a wireless connection
loss between the first apparatus and the second apparatus, and

the transmitter is configured to command the second apparatus to emit the at

least one tone in response to the determined loss of connection.

3. The first apparatus of claim 1, wherein the Ul is configured to receive a request

to command the second apparatus to emit the at least one tone.

4. The first apparatus of claim 1, wherein outputting the indication of the current
location of the second apparatus comprises:
outputting a display of the current location relative a location of the first

apparatus.

5. The first apparatus of claim 4, wherein:

the receiver is configured to receive at least a second tone from the second
apparatus,

the processor is configured to determine at least one of: a signal strength and
direction associated with the second tone; and

the Ul is configured to update the display of the current location relative to the
location of the first apparatus, at least in part, on the determined signal strength or the

determined direction associated with the second tone.
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6. The first apparatus of claim 4, wherein:
the Ul is further configured to update the display of the current location as a

location of the first apparatus changes.

7. The first apparatus of claim 6, wherein updating the display comprises:
varying a height of one of more displayed bars as the location of the first
apparatus changes, wherein the height of the one or more displayed bars correlates to

the current location relative to the location of the first apparatus.

8. The first apparatus of claim 1,

wherein the processor is configured to determine the first apparatus is less than a
threshold distance away from the second apparatus; and

in response to the determination, the transmitter is configured to transmit an
indication to the second apparatus to provide assistance information to the first

apparatus.

9. The first apparatus of claim 8, wherein the assistance information comprises a
request for the second apparatus to transmit one or more audible signals, a request for
the second apparatus to emit one or more visual signals, or a request for the second

apparatus to output one or more vibrations.

10.  The first apparatus of claim 1, wherein the at least one tone comprises one or

more ultrasonic tones.

11. A method for locating a second apparatus by a first apparatus, comprising:
transmitting a request for the second apparatus to emit at least one tone;
receiving at least one tone responsive to the request;
determining at least one of: a signal strength and direction associated with the

received at least one tone; and
outputting an indication of a current location of the second apparatus based, at

least in part, on the determined signal strength or the determined direction.

12. The method of claim 11, further comprising:
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determining a wireless link loss between the first apparatus and the second
apparatus,
wherein transmitting the request is responsive to determining the wireless link

loss.

13. The method of claim 11, wherein outputting the indication of the current
location of the second apparatus comprises:
outputting a display of the current location relative a location of the first

apparatus.

14. The method of claim 13, further comprising:

receiving at least a second tone from the second apparatus;

determining at least one of: a signal strength and direction associated with the
second tone; and

updating the display of the current location relative to the location of the first
apparatus, at least in part, on the determined signal strength or the determined direction

associated with the second tone.

15. The method of claim 13, further comprising:
updating the display of the current location as a location of the first apparatus

changes.

16. The method of claim 11, further comprising:

determining the first apparatus is less than a threshold distance away from the
second apparatus; and

in response to determining the first apparatus is less than the threshold distance
away, transmitting an indication to the second apparatus to provide assistance

information to the first apparatus.

17. The method of claim 16, wherein the assistance information comprises a request
for the second apparatus to transmit one or more audible signals, a request for the
second apparatus to emit one or more visual signals, or a request for the second

apparatus to output one or more vibrations.
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18. A first apparatus, comprising:

a processor and memory comprising instructions which, when executed by the
processor, cause the first apparatus to:

receive an ultrasonic tone from a second apparatus;

determine at least one of: a signal strength and direction associated with the
tone; and

output an indication of a current location of the second apparatus based, at least
in part, on the determined signal strength or the determined direction, wherein the
outputted indication iteratively updates based, at least in part, on a location of the first

apparatus.

19. The first apparatus of claim 18, wherein determining the signal strength or
direction comprises:
repeatedly determining the signal strength or direction as the first apparatus

changes locations.

20. The first apparatus of claim 18, further comprising:

determining the first apparatus is less than a threshold distance away from the
second apparatus; and

in response to determination, transmitting a request to the second apparatus to
provide assistance information to the first apparatus, wherein the assistance information

comprises at least one of an audible signal, a visual signal, or a vibration.
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