type of SCI.

According to a fifth aspect of the embodiments of the disclosure, a device for indicating
a feedback mode is provided. The device includes: a processor and a memory for storing
instructions executable by the processor. When the executable instructions are loaded and
executed, the processor is configured to implement the method for indicating a feedback
according to any one of the first aspect.

According to a sixth aspect of the embodiments of the disclosure, a device for
determining a feedback mode is provided. The device includes: a processor and a memory for
storing instructions executable by the processor. When the executable instructions are loaded
and executed, the processor is configured to implement the method for determining a
feedback according to any one of the second aspect.

According to a seventh aspect of the embodiments of the disclosure, a
computer-readable storage medium is provided. When an instruction in the
computer-readable storage medium is executed by a processor, the method for indicating a
feedback mode described in the first aspect may be executed or the method for determining a

feedback mode described in the second aspect may be executed.

The technical solutions according to the embodiments of the disclosure may include the
following beneficial effects: in the embodiments of the disclosure, according to the
configuration information for indicating whether the first device supports the optional
function of HARQ feedback, the first device selects whether the first type of SCI nor the
second type of SCI is used for carrying the first field, which indicates the HARQ feedback
mode for data transmission in multicast communication. This indication method is flexible.
The second device may accurately determine the feedback mode for multicast
communication according to the configuration information for indicating whether the second
device supports the optional function of HARQ feedback and the first field in the SCI.

It should be understood that the above general description and the following detailed

description are exemplary and explanatory-ealy, which are not restrictive of the disclosure.



In the related art, modes of V2X interaction information include: a mode of Vehicle to
Vehicle (V2V), a mode of Vehicle to Infrastructure (V2I), a mode of Vehicle to Pedestrian
(V2P), a mode of Vehicle to Network (V2N).

FIG. 1 shows a schematic diagram of a network architecture according to an exemplary
embodiment of the disclosure. The network architecture is enlydescribed by taking a long
term evolution (LTE) system as an example. As shown in FIG. 1, the network architecture
may include: evolved packet core (EPC) 11, an evolved UMTS terrestrial radio access
network (E-UTRAN) 12, a road side unit (RSU) 13, a vehicle 14 and a terminal 15.

The EPC 11 is a core network of the LTE system. The core network includes several
core network devices. The functions of the core network devices are mainly to provide user
connections, manage users, bear services, and provide an interface to an external network
serving as a bear-network. For example, the EPC 11 includes a mobility management entity
(MME), a serving gateway (S-GW), and a PDN gateway (P-GW). The E-UTRAN 12 is an
access network of the LTE system. The access network includes several access network
devices. The access network device may be a base station (BS), which is a device deployed in
the access network to provide the terminal 15 with a wireless communication function. The
base station may include various forms of a macro base station, a micro base station, a relay
station, an access point and so on. In a system with different radio access technologies, the
names of devices with base station functions may be different. For example, in LTE systems,
the devices with base station functions are called eNodeBs or eNBs. In 5G New Radio (NR)
systems, the devices with base station functions are called gNodeBs or gNBs.

The terminal 15 may include various devices with wireless communication functions
such as handheld devices, vehicle-mounted devices, wearable devices, computing devices,
other processing devices connected to a wireless modem, as well as various forms of user
equipment (UE), mobile stations (MS), terminal devices and the like. For the convenience of
description, the devices mentioned above are collectively referred to as terminals. The access
network devices communicate with the core network devices through some air interface
technology, such as a S1 interface. The access network devices also communicate with the
terminal 15 through some air interface technology, such as a Uu interface.

The RSU 13 may include a microwave read/write device and a controller. The RSU 13 is



used to receive information reported by the vehicle 14 and send traffic information of the
road to the vehicle 14. The RSU 13 has data storage and processing capabilities, and may
quickly and accurately detect the traffic information such as road conditions and driving
conditions, process the traffic information and then send the processed traffic information to
the vehicle 14. The RSU13 may communicate with the access network device through some
air interface technology, such as a Uu interface.

The vehicle 14 may be an autonomous vehicle or a non-autonomous vehicle. The
vehicle 14 is provided with a vehicle-mounted communication device, through which the
vehicle 14 communicates with other vehicles, the terminal 15 or other devices, such as the
RSU 13. The vehicle-mounted communication device may be a device integrated in a
vehicle-mounted communication box (e.g., Telematics BOX, T-B0X), or a device separated
from the vehicle body. In addition, the vehicle-mounted communication device may be
assembled in the vehicle 14 before the vehicle 14 leaves the factory, or may be assembled in
the vehicle 14 after the vehicle 14 leaves the factory. The vehicle-mounted communication
device of the vehicle 14 may communicate with the terminal 15 via a sidelink communication
interface (e.g., a PC5 interface). For example, the terminal 15 sends its own location
information to the vehicle 14 via the PC5 interface. The vehicle-mounted communication
device of the vehicle 14 may communicate with the RSU 13 via a sidelink communication
interface (e.g., a PC5 interface). For example, the RSU 13 sends traffic information of a
distant road to the vehicle 14 via the PCS5 interface. In addition, the vehicle-mounted
communication device of the vehicle 14 may communicate with the access network device
(e.g., the eNB of the LTE system) via some air interface technology, such as a Uu interface.

The communication system shown in FIG. 1 may implement a V2X service scenario,
and the communication system may further include devices such as a V2X application server
and a V2X control function node, which are not limited in this embodiment of the disclosure.

It should be noted that, in the communication system shown in FIG. 1, ealy~the LTE
system is taken as an example for description. The technical solutions described in the
disclosure may be applied to a LTE system, or other wireless communication systems with
various wireless access technologies, such as systems using access technologies such as code

division multiple access (CDMA), frequency division multiple access (FDMA), time division



For the multicast communication, two different HARQ feedback modes are defined, i.e.,
HARQ feedback mode 1 and HARQ feedback mode 2. In the HARQ feedback mode 1, the
receiving device for multicast communication enly-feeds back NACK information when data
demodulation fails, and does not feedback information in other situations. In the HARQ
feedback mode 2, the receiving device for multicast communication feeds back ACK
information when the data reception is successful, and feedback NACK information when
data reception fails.

For a device using multicast communication, the sending device needs SCI to indicate
the receiving device which HARQ feedback mode is used for feedback. In the related art, the
HARQ feedback mode may be indicated by setting a related field in the first type of SCI or in
the second type of SCI. This indication method by fixed use of the first type of SCI or the
second type of SCI is not flexible enough.

FIG. 2 is a flowchart of a method for indicating a feedback mode according to an
exemplary embodiment. The method may be performed by a first device. For example, the
first device may be the terminal in FIG. 1 or a vehicle-mounted communication device in a
vehicle. Referring to FIG. 2, the method includes the following steps at 201- 202.

At 201, the first device obtains configuration information, where the configuration
information is configured to indicate whether the first device supports an optional function of
HARQ feedback.

At 202, the first device sends sidelink control information (SCI) to a second device
based on the configuration information. The SCI includes a first type of SCI and a second
type of SCI, and one of the first type of SCI and the second type of SCI includes a first field,
where the first field is configured to indicate a HARQ feedback mode for data transmission in
multicast communication.

Alternatively, the configuration information indicates that the first device supports the
optional function of HARQ feedback, and the first type of SCI includes the first field; or the
configuration information indicates that the first device does not support the optional function
of HARQ feedback, and the second type of SCI includes the first field.

Alternatively, the first type of SCI includes the first field, and the first field further

indicates a format of the second type of SCIL.
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based on the value of the first field in the first type of SCI; or

when the configuration information indicates that the second device supports the
optional function of HARQ feedback, and there are time-frequency resources for sending
HARQ feedback information in a sidelink communication resource pool, determining the
format of the second type of SCI and the corresponding HARQ feedback mode for multicast
communication based on the first field in the first type of SCI; or

when the configuration information indicates that the second device does not support the
optional function of HARQ feedback, or there are no time-frequency resources for sending
HARQ feedback information in the sidelink communication resource pool, determining the
HARQ feedback mode for multicast communication based on the first field in the second
type of SCI.

Here, when there are no time-frequency resources for sending HARQ feedback
information in the sidelink communication resource pool, HARQ feedback is not supported
by default.

In another possible implementation, when the first field in the first type of SCI is a
newly added field, according to the value of the first field, the HARQ feedback mode for
multicast communication may enly-be determined, while the format of the second type of
SCI may not be determined.

In the embodiment of the disclosure, according to the configuration information for
indicating whether the first device supports the optional function of HARQ feedback, the first
device selects whether the first type of SCI nor the second type of SCI is used for carrying the
first field, which indicates the HARQ feedback mode for data transmission in multicast
communication. This indication method is flexible. The second device may accurately
determine the feedback mode for multicast communication according to the configuration
information for indicating whether the second device supports the optional function of HARQ
feedback and the first field in the SCI.

In addition, when the first device and the second device support the optional function of
HARQ feedback, the first field is included in the first type of SCI, and the first field is also
configured to indicate the format of the second type of SCI, so that the first type of SCI may

carry as much information as possible when its size is small, which is beneficial to improving
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Alternatively, the second type of SCI includes the first field, and the first type of SCI or
the second type of SCI includes a second field. The second field indicates a type of sidelink
communication.

Alternatively, the configuration information is information received by the second
device and sent by the access network device, or information preconfigured in the second
device.

Alternatively, the optional function is to perform HARQ feedback based on a distance

between a receiving end and a sending end.

Regarding the apparatus in the above-mentioned embodiment, the specific manner in
which each module performs operations has been described in detail in the embodiment of

the method, which may not be described in detail here.

FIG. 7 is a block diagram of a device 700 for determining a feedback manner according
to an exemplary embodiment, and the device 700 may be the aforementioned first device.
Referring to FIG. 7, the device 700 may include one or more of the following components: a
processing component 702, a memory 704, a power component 706, an input/output (I/O)
interface 712, and a communication component 716.

The processing component 702 generally controls overall operations of the randem
aecess—device 700, such as the operations associated with display, phone calls, data
communications, camera operations, and recording operations. The processing component
702 may include one or more processors 720 to execute instructions to perform all or some of
the steps of the methods described above. Moreover, the processing component 702 may
include one or more modules that facilitate interactions between the processing component
702 and other components. For example, the processing component 702 may include a
multimedia module to facilitate interactions between the multimedia component 707 and the
processing component 702.

The memory 704 is configured to store various types of data to support operation at
randem-aeeess-device 700. The memory 704 may be implemented by any type of volatile or

non-volatile storage device or combination thereof, such as a static random-access memory
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(SRAM), an electrically-erasable programmable read only memory (EEPROM), an erasable
programmable read only memory (EPROM), a programmable read only memory (PROM), a
read only memory (ROM), a magnetic memory, a flash memory, a magnetic or optical disk.

The power component 706 provides power to various components of randem—aecess
device 700. The power components 706 may include a power management system, one or
more power sources, and other components associated with the generation, management, and
distribution of power in therandem-aeeess device 700.

The I/O interface 712 provides an interface between the processing component 702 and
a peripheral interface module, which may be a keyboard, a click wheel, a button, etc. The
buttons may include but are not limited to, a home button, a volume button, a start button and
a lock button.

The communication component 716 is configured to facilitate wireless communication
between access network devices and other devices. In an embodiment of the disclosure, the
communication component 716 may provide a wireless network based on a communication
standard, such as 2G, 3G, 4G or #G5G-NR, or their combination, so as to connect with the
terminal device.

In an exemplary embodiment, the feedback mode determining apparatus 700 may be
implemented by one or more application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices (DSPDs), programmable logic devices
(PLDs), a field programmable gate array (FPGA), a controller, a microcontroller, a
microprocessor or other electronic components are implemented to implement the above
method for indicating a feedback mode or method for determining a feedback mode.

In an exemplary embodiment, a non-transitory computer-readable storage medium
including instructions is also provided, such as a memory 704 including instructions, and the
above-mentioned instructions may be executed by the processor 720 of the device 700 for
indicating a feedback mode, so that the above-mentioned method for indicating a feedback
mode is executed. Alternatively, the above instruction may be executed by the processor 720
of the device 700 for determining a feedback mode, so that the above-mentioned method for
determining a feedback mode is executed. For example, the non-transitory computer-readable

storage medium may be a ROM, a random access memory (RAM), a CD-ROM, a magnetic
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tape, a floppy disc, an optical data storage device, and the like.

An exemplary embodiment of the disclosure further provides a communication system

including the aforementioned first device and second device.

Those skilled in the art will be aware of other embodiments of the disclosure after
considering the specification and practicing the disclosure disclosed herein. The disclosure is
intended to cover any variations, uses, or adaptive changes of the disclosure, which follow
the general principles of the disclosure and include common knowledge or conventional
technical means in the technical field not disclosed herein. The description and the
embodiments are to be regarded as exemplary, and the true scope and spirit of the disclosure
are indicated in the following claims.

It should be understood that the disclosure is not limited to the precise structures
described above and illustrated in the accompanying drawings, and that various modifications
and changes may be made without departing from its scope. The scope of the disclosure is

limited enly-by the appended claims.
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CLAIMS

1. A method for indicating a feedback mode, comprising:

obtaining by a first device, configuration information, wherein the configuration
information is configured to indicate whether the first device supports an optional function of
hybrid automatic repeat request (HARQ) feedback; and

sending by the first device, sidelink control information (SCI) to a second device based
on the configuration information, wherein the SCI comprises a first type of SCI and a second
type of SCI, one of the first type of SCI and-or the second type of SCI comprises a first field,
and the first field is configured to indicate a HARQ feedback mode for data transmission in
multicast communication.

2. The method of claim 1, wherein

the configuration information indicates that the first device supports the optional
function of HARQ feedback, and the first type of SCI comprises the first field; or

the configuration information indicates that the first device does not support the optional
function of HARQ feedback, and the second type of SCI comprises the first field.

3. The method of claim 2, wherein the first type of SCI comprises the first field, and the
first field further-indicates a format of the second type of SCI.

4. The method of claim 3, wherein different HARQ feedback modes for data
transmission in multicast communication associated with the SCI correspond to different
formats of the second type of SCI and different values of the first field.

5. The method of claim 3, wherein the first field comprises has—four values
corresponding to four formats of the second type of SCI respectively, and the four formats of
the second type of SCI correspond to broadcast communication, unicast communication,
multicast communication based on HARQ feedback mode 1, and multicast communication
based on HARQ feedback mode 2; or

the first field comprises has-three values corresponding to three formats of the second
type of SCI respectively, and the three formats of the second type of SCI correspond to
broadcast communication, multicast communication based on HARQ feedback mode 1,
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unicast communication, and multicast communication based on HARQ feedback mode 2
respectively.

6. The method of claim 2, wherein the second type of SCI comprises the first field, and
the first type of SCI or the second type of SCI comprises a second field, wherein the second
field indicates a type of sidelink communication.

7. The method of claim 1any-ene-ofelatmstto-6, wherein the configuration information
is information received by the first device and sent by the access network device, or

information preconfigured in the first device.

98. A method for determining a feedback mode, comprising:

receiving, by a second device, sidelink control information (SCI) sent by a first device,
wherein the SCI comprises a first type of SCI and a second type of SCI, one of the first type
of SCI and-or the second type of SCI comprises a first field, and the first field is configured to
indicate a hybrid automatic repeat request (HARQ) feedback mode for data transmission in
multicast communication; and

determining, by the second device, the HARQ feedback mode for data transmission in
multicast communication associated with the SCI, based on configuration information and the
first field in the SCI, wherein the configuration information is configured to indicate whether
the second device supports an optional function of HARQ feedback.

409. The method of claim 98, wherein the first type of SCI comprises the first field, and
the first field indicates a format of the second type of SCI.

+H10. The method of claim 89, wherein different HARQ feedback modes for data
transmission in multicast communication associated with the SCI correspond to different
formats of the second type of SCI and different values of the first field.

+211. The method of claim H10, wherein

the first field has four values corresponding to four formats of the second type of SCI
respectively, and the four formats of the second type of SCI correspond to broadcast

communication, unicast communication, multicast communication based on HARQ feedback
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mode 1, and multicast communication based on HARQ feedback mode 2; or

the first field has three values corresponding to three formats of the second type of SCI
respectively, and the three formats of the second type of SCI correspond to broadcast
communication, multicast communication based on HARQ feedback mode 1, unicast
communication, and multicast communication based on HARQ feedback mode 2
respectively.

+312. The method of claim H-10, wherein determining by the second device, the HARQ

feedback mode for multicast communication based—en—the—SCl-and—the—configuration
infermation-comprises one of:

optional-funetionof HAROQfeedbaek-determining the format of the second type of SCI and

the HARQ feedback mode for multicast communication based on the value of the first field

in the first type of SCI, wherein the configuration information indicates that the second

device supports the optional function of HARQ feedback; et

format of the second type of SCI and the HARQ feedback mode for multicast communication

based on the first field in the first type of SCI, wherein the configuration information

indicates that the second device supports the optional function of HARQ feedback, and a

sidelink communication resource pool has time-frequency resources for sending HARQ

feedback information; or

HARQ feedback mode for multicast communication based on the first field in the second

type of SCI, wherein the configuration information indicates that the second device does not

support the optional function of HARQ feedback or the sidelink communication resource

pool has no time-frequency resources for sending HARQ feedback information.
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+413. The method of claim 98, wherein the second type of SCI comprises the first field,
and the first type of SCI or the second type of SCI comprises a second field, wherein the
second field indicates a type of sidelink communication.

14514. The method of any-ene-efclaims9+te14 8, wherein the configuration information

is information received by the second device and sent by the access network device, or

information preconfigured in the second device.
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3315. A first device for indicating a feedback mode, comprising:

a processor; and

a memory for storing instructions executable by the processor;

wherein when the instructions are loaded and executed, the processor is configured to
implement the method for indicating a feedback mode according to any one of claims 1 to 7.

3416. A second device for indicating a feedback mode, comprising:

a processor; and

a memory for storing instructions executable by the processor;

wherein when the instructions are loaded and executed, the processor is configured to
implement the a-method for indicating a feedback mode according to any one of claims 9-8 to
1614.

3517. A non-transitory computer readable storage medium, wherein when instructions
stored in the storage medium are executed by a processor, the processor is caused to execute
the method according to any one of claims 1 to 87, or the method according to any one of

claims 9-8 to +614.
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