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(57) ABSTRACT

A system, for providing radio content to a vehicle, includes
a vehicle communication system, a vehicle infotainment
system, and a vehicle entertainment support server remote
from the wvehicle. The wvehicle communication system
includes a tuner unresponsive to a first radio transmission
medium and 1s configured to transmit a radio content request
requesting radio content from an 1dentified radio station (1.¢.,
a desired radio station). The vehicle infotainment system
configured to obtain an input i1dentifying the desired radio
station broadcasting 1n the first radio transmission medium
and emit radio content from the desired radio station. The
vehicle entertainment support server remote 1s configured to:
recerve radio content from a source, store the radio content
in a selected staging memory; obtain the radio content
request; and transmit the radio content in the selected
staging memory 1n response to the transmitting radio station
being the desired radio station in radio content request.
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SYSTEM AND METHOD FOR PROVIDING
RADIO CONTENT TO A VEHICLE USING
AN ENHANCED AM RADIO ACCESS
SYSTEM

TECHNICAL FIELD

[0001] The present disclosure relates to a vehicle infotain-
ment system providing radio content and more specifically,
to a vehicle infotainment system for an electric vehicle.

BACKGROUND

[0002] The statements in this section merely provide back-
ground information related to the present disclosure and may
not constitute prior art.

[0003] Vehicle infotainment systems provide users with
vartous audio options such as radio content from radio
stations broadcasting in amplitude modulated (AM) {ire-
quencies and frequency modulated (FM) frequencies. The
radio content from the radio stations 1s generally recerved
via an AM tuner and a FM tuner.

SUMMARY

[0004] This section provides a general summary of the
disclosure and 1s not a comprehensive disclosure of 1ts full
scope or all of its features.

[0005] In one form, the present disclosure is directed to a
system for providing radio content to a vehicle, and includes
a vehicle communication system, a vehicle infotainment
system, and a vehicle entertainment support server remote
from the wvehicle. The wvehicle communication system
includes at least one tuner, where the at least one tuner 1s
unresponsive to a first radio transmission medium and 1s
configured to transmit a radio content request requesting
radio content from an identified radio station. The vehicle
infotainment system includes one or more processors and a
memory storing programming instructions that are config-
ured to cause the one or more processors to: obtain an input
identifyving a desired radio station broadcasting in the first
radio transmission medium, and emit radio content from the
desired radio station. The 1dentified radio station of the radio
content request 1s the desired radio station The vehicle
entertainment support server remote from the vehicle and
including one or more staging memories. The vehicle enter-
tainment support server being configured to: recerve radio
content from a source, wherein the radio content 1s originally
broadcasted in the first radio transmission medium by a
transmitting radio station; store the radio content in a
selected staging memory from among the one or more
staging memories; obtain the radio content request; and
transmit the radio content 1n the selected staging memory in
response to the transmitting radio station being the desired
radio station in radio content request.

[0006] In one form, the present disclosure 1s directed to a
method for providing radio content to a vehicle. The method
includes: obtaining, by a vehicle infotainment system at a
vehicle, an input 1dentifying a desired radio station broad-
casting 1n a first radio transmission medium; transmitting, by
a vehicle communication system of the vehicle, a radio
content request requesting radio content from the desired
radio station, where the vehicle communication system
includes at least one tuner, and the at least one tuner i1s
unresponsive to the first radio transmission medium; obtain-
ing, by a vehicle entertainment support server remote from
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the vehicle, the radio content request; obtaining, by the
vehicle entertainment support server, radio content from a
source, wherein the radio content 1s originally broadcasted
in the first radio transmission medium by a transmitting
radio station; storing, by the vehicle entertainment support
server, the radio content obtained 1n a selected staging
memory from among one or more staging memories,
wherein the vehicle entertainment support server includes
the one or more staging memories; transmitting, by the
vehicle entertainment support server, the radio content 1n the
selected staging memory in response to the transmitting
radio station being the desired radio station in radio content
request; and playing, by the vehicle infotainment system, the
radio content received from the vehicle entertainment sup-
port server.

[0007] In one form, the present disclosure 1s directed to a
system for providing radio content to a vehicle. The system
includes a vehicle communication system, a vehicle info-
tainment system, and a vehicle entertainment support server
remote from the vehicle. The vehicle communication system
includes at least one tuner, where each tuner 1s unresponsive
to radio transmission provided in amplitude modulation
(AM) radio frequency band and 1s configured to transmit a
radio content request requesting radio content from an
identified radio station. The vehicle infotainment system
includes one or more processors and a memory storing
programming instructions that are configured to cause the
one or more processors to obtain an mput i1dentifying a
desired radio station broadcasting in the AM frequency
band, where the 1dentified radio station of the radio content
request 1s the desired radio station. The vehicle entertain-
ment support server includes one or more staging memories,
1s configured to: receive radio content from a source,
wherein the radio content 1s originally broadcasted in the
AM frequency band by a transmitting radio station; store the
radio content 1n a selected staging memory from among the
one or more staging memories; obtain the radio content
request from the vehicle communication system; determine
that the desired radio station matches the transmitting radio
station; and transmit the radio content 1n the selected staging
memory to the vehicle communication system of the
vehicle. The instructions further cause the one or more
processors of the vehicle infotainment system to play radio
content recerved Ifrom the vehicle entertainment support
SErver.

[0008] Further areas of applicability will become apparent
from the description provided herein. It should be under-
stood that the description and specific examples are intended
for purposes of illustration only and are not intended to limait
the scope of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order that the disclosure may be well under-
stood, there will now be described various forms thereof,
given by way of example, reference being made to the
accompanying drawings, in which:

[0010] FIG. 1 illustrates a vehicle entertainment support
(VES) server and a vehicle system having a digital ampli-
tude modulated (AM) radio module in accordance with the

present disclosure;

[0011] FIG. 2 1s an example block diagram of the VES
server of FIG. 1 1 accordance with the present disclosure;
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[0012] FIG. 3 1s an example block diagram of the vehicle
system having the digital AM radio module of FIG. 1 1n
accordance with the present disclosure;

[0013] FIG. 4 1s a flowchart of an example digital AM
radio content request routine 1n accordance with the present
disclosure; and

[0014] FIG. 5 1s a flowchart of an example radio content
transmission routine 1n accordance with the present disclo-
sure.

DETAILED DESCRIPTION

[0015] As required, detailled embodiments are disclosed
herein; however, it 1s to be understood that the disclosed
embodiments are merely examples that may be embodied 1n
various and alternative forms. The figures are not necessarily
to scale; some features may be exaggerated or minimized to
show details of particular components. Therefore, specific
structural and functional details disclosed herein are not to
be interpreted as limiting, but merely as a representative
basis for teaching one skilled 1n the art to variously employ
the present disclosure.

[0016] The number of electric vehicles on the road 1s on
the rise. However, components of the electric vehicles, such
as the electric motors, may interfere with selected radio
transmission mediums, such as amplitude modulated (AM)
frequencies, causing reception quality 1n the radio content
being received 1n the AM frequencies. In lieu of an AM radio
tuner, the present disclosure outlines a system 1n which a
vehicle obtamns radio content from a desired AM radio
station without the use of an AM tuner and instead, employs
a vehicle entertainment support (VES) server and a digital
AM radio module provided with an infotainment system of
the vehicle. As detailed below, VES server and the vehicle
are 1n communication using various types of wireless com-
munication protocols such as, but not limited cellular, Wi-Fi,
and/or vehicle-to-everything (V2X) communication. The
VES server obtains radio content broadcasted by an AM
radio station from various sources, and transmits the radio
content to the vehicle having the digital AM radio module,
thereby providing single AM radio access to the vehicle not
having the AM tuner.

[0017] Retferring to FIG. 1, 1n one form, a vehicle system
100 1s configured to obtain radio content from a vehicle
entertainment support (VES) server 102, where the radio
content 1s 1n a radio transmission medium unreceivable by
the vehicle system 100. In a non-limiting example, the
vehicle system 100 1s an electric vehicle and does not
include appropriate tuners/recervers for receiving radio con-
tent transmitted 1n, as a radio transmission medium, AM
frequency bands. Without the requisite tuner, the vehicle
system 100 1s unable to directly receive radio content from
one or more AM radio stations 104A, 1048, 104C (collec-
tively “radio stations 1047).

[0018] As described herein, the vehicle system 100
includes a digital AM radio module 105 configured to
identify a desired AM radio station and obtain radio content
emitted by the desired AM radio station via the VES server
102. The vehicle system 100 having the digital AM radio
module 105 may be referred to as an enhanced vehicle
system 100.

[0019] In FIG. 1, a wireless communication network 103
1s utilized by the enhanced vehicle system 100, the VES
server 102, and other devices (e.g., the radio station 104 and
a legacy vehicle system 106) to communication with exter-

Mar. 27, 2025

nal devices/systems. In a non-limiting example, the wireless
communication network 103 provides one or more wireless
communication links supported by various protocols, such
as but not limited to: cellular, Wi-F1, vehicle-to-everything
(V2X) communication, inirastructure-to-everything (12X)
communication, transmission control protocol (TCP), user
datagram protocol (UDP), and/or satellite communication.

[0020] In one form, the VES server 102 1s a cloud-based
server remote from the enhanced vehicle system 100 and 1s
configured to receive radio content provided in the AM
frequency band and transmit the radio content to the
enhanced vehicle system 100. Radio content provided 1n the
AM radio frequency band may be provided to the VES
server 102 by various sources, such as, but not limited to, the
AM radio stations 104 and/or a legacy vehicle system 106.
In a non-limiting example, the VES server 102 receives
radio content from a radio station 104 that 1s within a
reception range of the VES server 102 (e.g., radio station
104 A 1n FIG. 1). The radio signal 1s an analog radio signal
broadcasted at an assigned AM frequency band. Alterna-
tively or 1n addition to the broadcasted radio signal, the VES
server 102 1s configured to obtain digital files of the radio
content from the radio station 104 1if the digital files are
available. The digital files may be obtamned in various
suitable ways, such as, but not limited to, cloud-based
database that 1s managed by the radio station 104.

[0021] In addition to or in lieu of the radio stations 104, the
VES server 102 1s configured to receirve the radio content
from the legacy vehicle system 106 that 1s configured to
receive radio content broadcasted 1n the AM frequency band.
In a non-limiting example, the legacy vehicle system 106
and the VES server 102 are 1n communication via V2X and
[2X standards using a cellular network.

[0022] In one form, the legacy vehicle system 106
includes a legacy communication (Comm.) system 110
having an AM tuner 112, an analog-to-digital (A-D) con-
verter 114, and a telematic control unit (TCU) 116. The AM
tuner 112 1s configured to receive radio content 1n the AM
radio frequency band, and specifically, from an AM radio
frequency selected by a user of the legacy vehicle system
106. Stated differently, the user of the vehicle tunes to a
selected AM frequency employing one or more interfaces
provided with an infotainment system of the vehicle system
106, such as but not limited to, buttons, dials, voice com-
mand, among others. The AM tuner 112 then obtains the
radio content broadcasted at the selected AM {frequency

band.

[0023] Inone form, the analog radio signal received by the
AM tuner 112 at the selected AM frequency i1s transmitted to
the VES server 102 as a digital file/message. Specifically, the
A-D converter 114, which may also be referred to as a digital
audio converter (DAC), 1s configured to convert the analog
radio signal to a digital file.

[0024] In one form, the TCU 116 transmits a message
having the digital file to the VES server 102. In a non-
limiting example, the TCU 116 includes hardware and
soltware components to establish communication with the
VES server 102 under V2X standard, and then generates and
transmits the message using V2X standards. The message
may also include other information, such as but not limited
to: location of the legacy vehicle system 107, identification
information of the radio station 104, time stamp having a
data and time of the radio content. In one form, the TCU 116
includes a global navigation satellite system (GINSS)
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antenna, and a computing device configured to execute
protocols related to V2X standards.

[0025] Accordingly, 1f the user of the legacy vehicle
system 106 receives radio content from an AM radio station
104 within a reception range of the vehicle system 106 (e.g.,
the radio station 104B) via the AM tuner 112, the legacy
vehicle system 106 may transmit the radio content to the
VES server 102. In one form, the VES server 102 transmits
a message requesting radio content from an identified radio
station. The legacy vehicle system 106 then determines
whether the AM tuner 112 i1s tuned to an AM {requency
associated with i1dentified radio station. If so, the legacy
vehicle system routinely transmits the message having the
digital file to the VES server 102 until, for example, the AM
tuner 112 1s no longer tuned to the i1dentified radio station,
the legacy vehicle system 106 1s turned ofl, and/or the VES
server 102 transmits a message indicating the radio content
tor the identified radio station 1s no longer needed. It should
be readily understood the VES server 102 1s able to receive
radio content from multiple legacy vehicle systems 106 for
multiple identified stations. Accordingly, multiple legacy
vehicle systems 106 may feed the same and/or different AM
radio content at a time.

[0026] In some variations, the VES server may also
receive radio content from other sources, such as but not
limited to, sources providing digital audio or television
content (e.g., digital content supported by Advanced Tele-
vision System Committee (ATSC) standards).

[0027] In one form, referring to FIG. 2, the VES server
102 1s configured to include a server communication
(Comm.) system 200, an AM content reception module 202,
a content library 203 having one or more staging memory
(SM) 204-1 to 204-N (collectively “staging memory 204™),

and an AM content transmission module 206.

[0028] In one form, the server communication system 200
1s configured to communicate with other devices/systems via
the wireless communication network 103. In a non-limiting,
example, the server communication system 200 may include
an AM tuner 210 for receiving radio content broadcasted 1n
the AM frequency band, an A-D converter 212, and an 12X
module 214. Similar to A-D converter 114, the A-D con-
verter 212 converts an analog signal to a digital file.

[0029] The 12X module 214 1s configured to exchange
data with other devices, such as the legacy vehicle system
106, the enhanced vehicle system 100, and/or roadside
devices (not shown), using the V2X/12X standard. It should
be readily understood that the server communication system
200 may include other known components, such as, but not
limited to processors, transceivers, and modems, to establish
communication with external devices and perform the
operations described herein.

[0030] In one form, the AM content reception module 202
1s configured to receirve radio content from one or more
sources, such as, the AM radio stations 104 and/or the legacy
vehicle system(s) 106. The AM content reception module
202 1s configured to store the radio content in the content
library 203 and more specifically, selects a staging memory
204 from among the one or more staging memories 204 of
the content library 203 to temporarily store the radio content
prior to transmitting the radio content to the enhanced
vehicle system 100. In a non-limiting example, the staging
memory 1s provided as one or more caches.

[0031] The AM content reception module 202 1s config-
ured to manage the radio content being received by storing,
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information such as, but not limited to: the AM frequency
assoclated with the radio content; identification information
related to the source of the radio content received (1denti-
fication information of the radio station 104 and/or of the
legacy vehicle system 106; and/or the location of the source
providing the radio content. Accordingly, the AM content
reception module 202 1s configured to receive a plurality of
radio content broadcasted from a plurality of radio stations,
and store the plurality of radio content 1n the content library
203 (e.g., 1n at least one staging memory 204). The AM
content reception module 202 may further provide a list of

available AM radio frequencies (1.e., available radio con-
tent), which 1s shared with the enhanced vehicle system 100.

[0032] In one form, the AM content reception module 202
receives the same radio content from multiple sources (e.g.,
multiple legacy vehicle systems 106; a legacy vehicle sys-
tem 106 and a radio station 104), and selects the radio
content to be stored from among the sources based on one
or more qualifiers. In a nonlimiting example, the one or more
qualifiers include quality of the radio content and/or latency
of the radio content. In addition, the AM content reception
module 202 may switch between the different sources such
that 11 the radio content from a first source 1s selected to be
stored, the AM content reception module 202 may switch to
another source 1if, for example, the quality of the radio
content from the first source degrades.

[0033] In one form, the AM content transmission module
206 1s configured review a radio content request from the
enhanced vehicle system 100 and provide the radio content,
if available, to the server comm. system 200 for transmission
to the enhanced vehicle system 100. Using the identified
radio station and location of the enhanced vehicle system
100 provided in the request, the AM content transmission
module 206 determines 1f the content library 206 includes
radio content from the i1dentified radio station. If the radio
content 1s available, the AM content transmission module
206 acquires the radio content from an associated staging
memory storing the radio content, and transmits the radio
content to the enhanced vehicle system 100 via the server
communication system 200.

[0034] If the AM content transmission module 206 1s not
available, the AM content transmission module 206 gener-
ates a notification indicating the radio content 1s unavailable
and transmits the notification to the enhanced vehicle system
100. In another variation, the AM content transmission
module 206 may broadcast a message to one or more legacy
vehicle systems 106 1n communication with the VES server
102 to request the radio content for the identified radio
station 11 the legacy vehicle system 106 1s tuned to the same
radio station. If no response 1s received within a desired time
period, the VES server 102 transmits the notification regard-
ing the unavailable radio content to the enhanced vehicle
system 100.

[0035] Referring to FIG. 3, among other components, the
enhanced vehicle system 100 includes a communication
system 300 and an infotainment system 302 including one or
more interface devices 304 and the digital AM radio module
105. Similar to the legacy communication system 110, the
communication system 300 i1s configured to communicate
with various external devices/systems, such as, but not
limited to the VES server 102 and a legacy vehicle system
106 that 1s within commumnication range of the enhanced
vehicle system 100.
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[0036] In one form, among other components, the com-
munication system 300 includes a frequency modulated
(FM) radio tuner 306 to obtain radio content in the FM
frequency band and a TCU 308. The TCU 308 operates 1n
a similar manner as the TCU 116 of the legacy vehicle
system 106, thus the details of TCU 308 1s omitted for
purpose of brevity. The communication system 300 also
includes other components such as, but not limited to,
processors, transceivers, and modems, to establish commu-
nication with external devices/systems. In some variations,
the communication system 300 may not include the FM
radio tuner 306.

[0037] The infotainment system 302 1s configured to pro-
vide information and vehicle entertainment options, such as,
but not limited to, radio content to the user of the enhanced
vehicle system 100. In one form, the interface devices 304
are provided to relay information to the user and to receive
inputs from the user. In a non-limiting example, the interface
devices 304 may include audio devices (e.g., speaker and/or
microphone), display device (e.g., a head-up display and/or
a liquid crystal display with touchscreen), and/or buttons/
knobs.

[0038] The digital AM radio module 105 1s configured to
provide the user AM radio content without the use of an AM
radio tuner 112. Specifically, the communication system 300
generally includes at least one tuner (e.g., FM tuner, cellular
receiver, and/or GNSS recerver, among others). However, a
tuner 1s not provided for a designated radio transmission
medium, such as an AM tuner for receiving the AM 1re-
quency band. Therefore, the communication system 300 1s
unresponsive or, in other words, unable to receive radio
content 1n the designated radio transmission medium. The
digital AM radio module 105 1s configured to provide access
to the radio content transmitted 1n the AM frequency band by

requesting the radio content for an identified radio station
from the VES server 102.

[0039] In one form, the digital AM radio module 105
includes a radio content selector 320, a radio request gen-
crator 322, and a radio content manager 344. The radio
content selector 320 1s configured to obtain an input from the
user 1dentifying a desired radio station 1n the AM frequency
band. In non-limiting example, the AM radio content selec-
tor 320 1s configured to: using the location of the enhanced
vehicle system 100, provide available local radio stations
104 within a reception range of the enhanced vehicle system
100 (e.g., the radio station 104C); provide available radio
stations 104 broadcasting to a selected location provided by
the user, such as a home location, destination location, or
other specified location; and/or provide mformation 1ndica-
tive of the list of available radio content from various radio
stations being received by the VES server 102. The AM
radio content selector 320 may employ one or more of the
interface devices 304, such as the display, to provide infor-
mation related to the available local radio station 104 and/or
the list of available radio content from the VES server 102.

[0040] Using one or more of the interface devices 304, the
user selects the desired radio station and the radio request
generator 322 1s configured to provide a radio content
request requesting radio content from an identified radio
station, where the 1dentified radio station 1s the desired radio
station selected by the user. The radio content request 1s
transmitted to the VES server 102 via the communication
system 300. The radio content request may include addi-
tional information such as, but not limited, to location of the
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enhanced vehicle system 100, identification information
associated with the enhanced vehicle system 100, and/or
time stamp of the request.

[0041] As detailed above, the VES server 102 1s config-

ured to review the radio content request and provide the
radio content for the 1dentified radio station 1t 1t 1s available.
Through the communication system 300, the radio content
manager 344 obtains the radio content from VES server 102
and emits or plays the radio content via speakers in the
enhanced vehicle system 100. The radio content manager
344 may temporarily store the radio content 1n a cache to
provide buflering and time-shifted playback to provide the
user the option to listen to the radio content behind the
real-time and not necessarily 1n real-time.

[0042] In the event that the radio content 1s not available,
the radio content manager 344 1s configured to provide a
notification indicating the unavailability of the radio content
from the desired radio station.

[0043] The VES server 102 is configured to provide the

radio content for the 1dentified radio station to the enhanced
device as long as the radio content 1s available and/or the
enhanced vehicle system 100 no longer requests the radio
content. In a non-limiting example, the user may deselect the
desired radio station by: selecting an OFF button for the
infotainment system 302 via, for example, one or more of
the audio features of the infotainment system 302; selecting
another audio source (e.g., BLUETOOTH device, FM tuner,
among others); turning off the enhanced vehicle system 100;
and/or selecting another AM radio station as the desired
radio station. If another AM radio station 1s selected, the
radio request generator 322 provides a new radio content
request to the VES server 102. On the other hand, 11 the user
changes the audio source or selects the OFF button for the
infotainment system 302, the radio content manager 344 1s
configured to provide a cancelation notification to the VES
server 102 via the communication system 300 to cancel or
stop transmission of the radio content.

[0044] While not having an AM tuner, the enhanced

vehicle system 100 of the present disclosure provides radio
content from AM radio stations emitting radio signals at
selected AM Irequencies using the digital AM radio module
and the VES server 102. The digital AM radio module 1s a
single radio access source with AM radio content available
from different communication links/channels, such as (cel-
lular, broadcast, and V2X), thereby allow the user to select
a radio station from among available stations.

[0045] In one form, using vehicle-to-vehicle communica-
tion, the enhanced vehicle system 100 may also receive the
radio content from the legacy vehicle system 106 that 1s
within communication range of the enhanced vehicle system
100 by broadcasting the radio content request to the VES
server 102 and the legacy vehicle system 106.

[0046] Referring to FIG. 4, a flowchart of an example
digital AM radio content request routine 400 performed by
the enhanced vehicle system 100 and specifically, the com-
munication system 300 and the infotainment system 302
having the digital AM radio module 105. At 402, the
enhanced vehicle system 100 obtains a desired radio station
for a radio transmission medium that 1s unavailable via
direct broadcast. That 1s, the enhanced vehicle system 100
does not include a tuner associated with the radio transmis-
sion medium for obtaining the radio content directly from
the radio station(s) 104. In a non-limiting example, the radio
transmission medium 1s AM frequency band.
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[0047] At 404, the enhanced vehicle system 100 provides
a radio content request to the VES server 102 requesting
radio content from an identified radio station that is the
desired radio station. At 406, the enhanced vehicle system
100 determines if the radio content 1s available. Specifically,
in one form, the enhanced vehicle system 100 determines
whether the radio content i1s recerved from the VES server
102. If 1t 1s recerved, the enhanced vehicle system 100, at
408, emits the radio content obtained from the VES server
102 using speakers 1n the enhanced vehicle system 100.

[0048] If the radio content 1s not recerved within a selected
time period (e.g., no message after 1 min, 40 secs., etc.) or
if the VES server 102 provides a notification indicating that
the radio content 1s unavailable, the enhanced vehicle sys-
tem 100 provides a notification via one or more interface
devices 304 indicating the radio content 1s not available, at

410.

[0049] Referring to FIG. 5, an example radio content
transmission routine 500 performed by the VES server 102
1s provided. At 502, the VES server 102 determines whether
a radio content request 1s recerved. It the request 1s received,
the VES server 102 at 504 determines 11 the radio content 1s
available for the identified radio station provided in the
request. Specifically, as provided above, the VES server 102
tracks the radio content originally broadcasted by one or
more transmitting radio stations, which may be received
from various sources, such as, but not limited to, the legacy
vehicle system 106 and transmitting radio station 104 1tself.
If a transmitting radio station matches the desired radio
station 1n radio content request, the VES Server 102, at 506,
transmits the radio content for the desired radio station to the
enhanced vehicle system 100. On the other hand, 11 none of
the transmitting radio station match the desired radio station,

the VES server 102 transmits a notification indicating that
the radio content for the desired radio station 1s unavailable,

at 508.

[0050] The enhanced vehicle system 100 having infotain-
ment system 302 with the digital AM radio module 105 may
be configured 1n various suitable ways 1n accordance with
the present disclosure, and should not be limited to the
routine 400 of FIG. 4. In a non-limiting example, a routine
may include operations for determining whether the radio
content for the desired radio station 1s still desired by the
user. In another example, the routine may be modified to
have the VES server 102 1ssue a notification to various radio
content sources, such as legacy vehicle systems 106, to see
if the legacy vehicle system 1s obtaining the radio content for
the desired radio station.

[0051] Similarly, the VES server 102 may be configured 1n
various suitable ways 1n accordance with the present dis-
closure, and should not be limited to the routine 500 of FIG.
5 for providing the radio content. In a non-limiting example,
a routine may include operations for requesting the radio
content of the desired radio station 11 the radio content 1s not
currently being received.

[0052] Unless otherwise expressly indicated herein, all
numerical values indicating mechanical/thermal properties,
compositional percentages, dimensions and/or tolerances, or
other characteristics are to be understood as modified by the
word “about” or “approximately” in describing the scope of
the present disclosure. This modification 1s desired for
vartous reasons including industrial practice, material,
manufacturing, and assembly tolerances, and testing capa-

bility.
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[0053] In this application, the term “module” may refer to,
be part of, or include: an Application Specific Integrated
Circuit (ASIC); a digital, analog, or mixed analog/digital
discrete circuit; a digital, analog, or mixed analog/digital
integrated circuit; a combinational logic circuit; a field
programmable gate array (FPGA); a processor circuit
(shared, dedicated, or group) that executes code; a memory
circuit (shared, dedicated, or group) that stores code
executed by the processor circuit; other suitable hardware
components that provide the described functionality; or a
combination of some or all of the above, such as 1n a
system-on-chip.

[0054] The term memory is a subset of the term computer-
readable medium. The term computer-readable medium, as
used herein, does not encompass transitory electrical or
clectromagnetic signals propagating through a medium
(such as on a carrier wave); the term computer-readable
medium may therefore be considered tangible and non-
transitory. Non-limiting examples of a non-transitory, tan-
gible computer-readable medium are nonvolatile memory
circuits (such as a flash memory circuit, an erasable pro-
grammable read-only memory circuit, or a mask read only
circuit), volatile memory circuits (such as a static random
access memory circuit or a dynamic random access memory
circuit), magnetic storage media (such as an analog or digital
magnetic tape or a hard disk drive), and optical storage

media (such as a CD, a DVD, or a Blu-ray Disc).

[0055] The apparatuses and methods described in this
application may be partially or fully implemented by a
special purpose computer created by configuring a general-
purpose computer to execute one or more particular func-
tions embodied in computer programs. The functional
blocks, tlowchart components, and other elements described
above serve as software specifications, which can be trans-
lated 1into the computer programs by the routine work of a
skilled technician or programmer.

[0056] As used herein, the phrase at least one of A, B, and
C should be construed to mean a logical (A OR B OR (),
using a non-exclusive logical OR, and should not be con-
strued to mean “at least one of A, at least one of B, and at
least one of C.”

[0057] The description of the disclosure 1s merely exem-
plary 1n nature and, thus, variations that do not depart from
the substance of the disclosure are intended to be within the
scope of the disclosure. Such variations are not to be
regarded as a departure from the spirit and scope of the
disclosure.

What 1s claimed 1s:

1. A system for providing radio content to a vehicle,
comprising;
a vehicle communication system including at least one
tuner, wherein the at least one tuner 1s unresponsive to
a first radio transmission medium and 1s configured to
transmit a radio content request requesting radio con-
tent from an 1dentified radio station;

a vehicle infotainment system including one or more
processors and a memory storing programming nstruc-
tions that are configured to cause the one or more
processors to:

obtain an mput identifying a desired radio station
broadcasting 1n the first radio transmission medium,
wherein the identified radio station of the radio

content request 1s the desired radio station, and
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emit radio content from the desired radio station; and
a vehicle entertamnment support server remote from the
vehicle and including one or more staging memories,
the vehicle entertainment support server being config-
ured to:
recerve radio content from a source, wherein the radio
content 1s originally broadcasted in the first radio
transmission medium by a transmitting radio station;
store the radio content in a selected staging memory
from among the one or more staging memories;

obtain the radio content request; and

transmit the radio content in the selected staging
memory 1n response to the transmitting radio station
being the desired radio station 1n radio content
request.

2. The system of claim 1, wherein the first radio trans-
mission medium 1s amplitude modulation (AM) radio fre-
quency band.

3. The system of claim 1, wherein the at least one tuner
1s configured to receive data from at least one of a frequency
modulation (FM) radio station, a global navigation satellite
system (GNSS), and/or a cellular network.

4. The system of claim 1, wherein the vehicle entertain-
ment support server 1s configured to receive the radio
content from a second vehicle having a tuner responsive to
the first radio transmission medium, wherein the second
vehicle 1s the source.

5. The system of claim 1, wherein the vehicle entertain-
ment support server 1s configured to receive the radio
content from a radio station originally broadcasting the radio
content, wherein the radio station 1s the source.

6. The system of claim 5, wherein the radio content 1s
received as an analog radio signal, and the vehicle enter-
tainment support server 1s configured to convert the analog
radio signal to a digital file of the radio content.

7. The system of claim 1, wherein:

the vehicle entertainment support server 1s configured to
receive a plurality of radio content emitted from a
plurality of radio stations, store the plurality of radio
content 1 the one or more staging memories, and
transmit information providing a list of available radio
content; and

the vehicle infotainment system 1s configured to provide
information indicative of the list of available radio
content, wherein the desired radio station 1s selected
from among the list of available radio content.

8. A method for providing radio content to a vehicle,
comprising;
obtaining, by a vehicle infotainment system at a vehicle,

an mnput identifying a desired radio station broadcasting
in a first radio transmission medium;

transmitting, by a vehicle communication system of the
vehicle, a radio content request requesting radio con-
tent from the desired radio station, wherein the vehicle
communication system includes at least one tuner,
wherein the at least one tuner 1s unresponsive to the first
radio transmission medium;

obtaining, by a vehicle entertainment support server
remote from the vehicle, the radio content request;

obtaining, by the vehicle entertainment support server,
radio content from a source, wherein the radio content
1s originally broadcasted in the first radio transmission
medium by a transmitting radio station;
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storing, by the vehicle entertainment support server, the
radio content obtained in a selected staging memory
from among one or more staging memories, wherein
the vehicle entertainment support server includes the
one or more staging memories;
transmitting, by the vehicle entertainment support server,
the radio content 1n the selected staging memory in
response to the transmitting radio station being the
desired radio station in radio content request; and

playing, by the vehicle infotainment system, the radio
content received from the vehicle entertainment sup-
port server.

9. The method of claim 8, wherein the first radio trans-
mission medium 1s amplitude modulation (AM) radio ire-
quency band.

10. The method of claim 8, wherein the at least one tuner
1s configured to receive data from at least one of a frequency
modulation (FM) radio station, a global navigation satellite
system (GNSS), and/or a cellular network.

11. The method of claim 8, further comprising commu-
nicating, by the vehicle entertainment support server, with a
second vehicle to receive the radio content, wherein the
second vehicle 1s the source.

12. The method of claim 8, further comprising commu-
nicating, by the vehicle entertainment support server, with a
radio station broadcasting the radio content, wherein the
radio station 1s the source.

13. The method of claim 12, wherein:

the radio content 1s received as an analog radio signal, and

the method further comprises converting, by the vehicle

entertainment support the analog radio signal to a
digital file of the radio content.

14. The method of claim 8, wherein:

the vehicle entertainment support server receives a plu-
rality of radio content emitted from a plurality of radio
stations and stores the plurality of radio content in the
one or more staging memories,

the method further comprises:

transmitting, by the wvehicle entertainment support
server, information providing a list of available radio
content; and

providing, by the vehicle mfotainment system, infor-
mation indicative of the list of available radio con-
tent, wherein the desired radio station 1s selected
from among the list of available radio content.

15. A system for providing radio content to a vehicle,

comprising;

a vehicle communication system including at least one
tuner, wherein each tuner 1s unresponsive to radio
transmission provided in amplitude modulation (AM)
radio frequency band and 1s configured to transmit a
radio content request requesting radio content from an
identified radio station;

a vehicle infotainment system including one or more
processors and a memory storing programming instruc-
tions that are configured to cause the one or more
processors to obtain an mput identifying a desired radio
station broadcasting 1 the AM {frequency band,
wherein the 1dentified radio station of the radio content
request 1s the desired radio station; and

a vehicle entertainment support server remote from the
vehicle and including one or more staging memories,
the vehicle entertainment support server being config-
ured to:
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recelve radio content from a source, wherein the radio
content 1s originally broadcasted in the AM {ire-
quency band by a transmitting radio station;

store the radio content 1n a selected staging memory
from among the one or more staging memories;

obtain the radio content request from the vehicle com-
munication system;

determine that the desired radio station matches the
transmitting radio station; and

transmit the radio content in the selected staging
memory to the vehicle communication system of the
vehicle, wherein:

the instructions further cause the one or more processors

of the vehicle infotainment system to play radio content
received from the vehicle entertainment support server.

16. The system of claim 135, wherein the at least one tuner
1s configured to receive data from at least one of a frequency
modulation (FM) radio station, a global navigation satellite
system (GNSS), and/or a cellular network.

17. The system of claim 15, wherein the vehicle enter-
tainment support server 1s configured to receive the radio
content from a second vehicle having a tuner responsive to
AM {frequency band, wherein the second vehicle 1s the
source.
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18. The system of claim 15, wherein the vehicle enter-
tainment support server 1s configured to recerve with the
radio content from a radio station originally broadcasting the
radio content, wherein the radio station 1s the source.

19. The system of claim 18, wherein the radio content 1s
received as an analog radio signal, and the vehicle enter-
tainment support server 1s configured to convert the analog
radio signal to a digital file of the radio content.

20. The system of claim 15, wherein:

the vehicle entertainment support server 1s configured to
receive a plurality of radio content emitted from a
plurality of radio stations, store the plurality of radio
content 1n the one or more staging memories, and
transmit information providing a list of available radio
content; and

the instructions further cause the one or more processors
of the vehicle mfotainment system 1s to provide infor-
mation indicative of the list of available radio content,
wherein the desired radio station i1s selected from
among the list of available radio content.
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