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Description
Title of Invention: METHOD AND APPARATUS FOR

TRANSMITTING CONTROL INFORMATION, ELECTRONIC

[1]

[2]

[3]

[4]

[5]

DEVICE, AND STORAGE MEDIUM
Technical Field

The present disclosure relates to a field of wireless communication technologies, and
particularly relates to a method and an apparatus for transmitting control information,

an electronic device, and a storage medium.

Background Art

In the Long-Term Evolution (LTE) technology, the sidelink communication includes
two kinds of main mechanisms: direct communication of device to device (D2D) and
Vehicle to Vehicle/Infrastructure/Pedestrian/Network (hereinafter referred to as V2X).
V2X is designed based on D2D technology, which is superior to D2D in terms of data
rate, latency, reliability and link capacity, and is the most representative sidelink com-
munication technology in LTE technology.

In the LTE V2X system, the sidelink communication also defines different physical
channels, including a Physical Sidelink Control Channel (PSCCH) and a Physical
Sidelink Shared Channel (PSSCH). The PSSCH is used to carry data, and the PSCCH
is used to carry the Sidelink Control Information (SCI), wherein the SCI indicates in-
formation such as the time-frequency domain resource location of the associated
PSSCH transmission, modulation and coding scheme, and the receiving target ID (also
referred to as destination ID) for the PSSCH, and the like. The sidelink communication
also defines a sub-channel as a minimum unit of resource allocation, and one sub-
channel includes a control channel resource or a data channel resource, or including
both.

The LTE V2X system includes two modes in term of resource allocation: a resource
allocation mode based on base station scheduling (Mode 3) and a resource allocation
mode self-selected by the UE (Mode 4). Both modes are performed based on sub-
channels defined in the sidelink system, and the base station schedules or the UE au-
tonomously selects several control and/or data sub-channels for sidelink transmission.
When the sidelink transmission occupies a sub-channel including control channel
resources, the SCI uses all control channel resources in the sub-channel; when the
sidelink transmission occupies multiple sub-channels including control channel
resources, the SCI uses all control channel resources in one of the sub-channels
according to predefined criteria.

The 5G NR (New Radio) system, which is as an evolution technology of LTE, corre-
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spondingly also includes a further evolution of the sidelink communication, and the
concepts of PSCCH and PSSCH are similarly introduced in the NR V2X. The current
multiplexing method of PSSCH and PSCCH mainly includes: the PSCCH and the
PSSCH using non-overlapped time domain resources, the frequency domain resources
of the PSCCH and the PSSCH being the same or different; the PSCCH and the PSSCH
using non-overlapped frequency domain resources, and the time domain resources of
the PSCCH and the PSSCH being the same; or a portion of the PSCCH and the PSSCH
using the resources which are overlapped in time domain and are not overlapped in
frequency domain, and the other portion of the PSSCH and/or the PSCCH using non-
overlapped time domain resources. The sub-channels of the NR V2X would be
designed based on the multiplexing method of the PSSCH and the PSCCH.
Disclosure of Invention

Technical Problem

In the prior art, when two different UEs select the same sub-channel for transmitting
the SCI, since each UE uses all control channel resources in the sub-channel for
transmission, the SCI transmission of the two UEs would occur conflict, which causes
a serious negative impact on the decoding performance. Especially when the two UEs
are far away from a receiving terminal, the signal of the closer UE will completely
cover the signal of the far UE due to the near-far effect, and it causes that the signal of
the far UE cannot be decoded.

Solution to Problem

In order to overcome the above technical problems or at least partially solve the
above technical problems, the following technical solutions are provided as follows.

According to a first aspect of the disclosure, the present disclosure provides a method
for transmitting control information, wherein each of physical sidelink control channel
(PSCCH) resources includes at least one PSCCH candidate, and the method comprises:
determining at least one PSCCH candidate on the selected at least one PSCCH
resource when performing sidelink communication; transmitting the PSCCH on the de-
termined at least one PSCCH candidate.

In an optional implementation manner, the method further includes: transmitting a
PSSCH associated with the PSCCH on the selected at least one physical sidelink
shared channel (PSSCH) resource; wherein, the selected at least one PSSCH resource
and the selected at least one PSCCH resource are independent or associated with each
other.

In an optional implementation manner, wherein, the selected at least one PSSCH
resource and the selected at least one PSCCH resource are independent or associated

with each other, comprising: wherein the selected at least one PSSCH resource and the
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selected more than one PSCCH resource are associated with each other.

In an optional implementation manner, the method further includes: transmitting the
PSSCH associated with the PSCCH on the PSCCH candidates other than the de-
termined at least one PSCCH candidate.

In an optional implementation manner, the determining the at least one PSCCH
candidate on the selected at least one PSCCH resource further includes: determining at
least one PSCCH candidate on the selected at least one PSCCH resource based on at
least one piece of the following information: UE identification, radio network tempory
identity (RNTTI), reference signal configuration, sidelink transmission being first
transmission or N* retransmission, redundancy version, geographic location in-
formation, channel detection result, scheduling information sent by the base station,
scheduling information sent by other UEs, where N is a natural number.

In an optional implementation manner, the reference signal configuration includes at
least one of the following: a demodulation reference signal (DMRS) antenna port, a
DMRS pattern, DMRS scrambling information, DMRS cyclic shift, CSI-RS con-
figuration information, PT-RS configuration information, and configuration in-
formation of other reference signals dedicated to sidelink channel measurement.

In an optional implementation, the reference signal configuration is a reference signal
configuration used by the PSCCH and/or the PSSCH.

In an optional implementation manner, the method further includes: transmitting a
DMRS corresponding to the PSSCH on the determined PSSCH resources.

In an optional implementation manner, the method further includes: transmitting the
DMRS corresponding to the PSCCH by at least one of the following ways:
transmitting on the determined at least one PSCCH candidate; transmitting on all of the
PSCCH candidates in the PSCCH sub-channel corresponding to the determined at least
one PSCCH candidate; transmitting on all of the PSCCH candidates in the at least one
PSCCH resource corresponding to the determined at least one PSCCH candidate; and
transmitting on all of the PSCCH candidates in the selected at least one PSCCH
resource.

In an optional implementation manner, each of PSCCH resources comprises at least
one of the following: a first set of PSCCH candidates, the first set of PSCCH
candidates comprising at least one PSCCH candidate; at least one PSCCH sub-
channel; a PSCCH resource using at least one of following predefined or configured
items: time domain resource size, frequency domain resource size, time domain
resource location, frequency domain resource location; at least one control channel
element (CCE); and at least one resource element group (REG).

In an optional implementation manner, when each of PSCCH resources comprises at

least one PSCCH sub-channel, each PSCCH sub-channel comprises a second set of
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PSCCH candidates, the second set of PSCCH candidates comprises at least one
PSCCH candidate.

In an optional implementation manner, when the size of one PSCCH sub-channel is
M resource blocks (RBs) in the frequency domain and L symbols in the time domain,
the size of each PSCCH candidate is M/X RBs in the frequency domain and L symbols
in the time domain, or the size of each PSCCH candidate is M/X*k RBs in the
frequency domain and L/k symbols in the time domain, where X represents the number
of PSCCH candidates included in one PSCCH sub-channel, k represents the number of
PSCCH candidates for frequency division multiplexing (FDM) on the same time
domain resource in one PSCCH sub-channel.

In an optional implementation manner, the determining the at least one PSCCH
candidate on the selected one PSCCH resource according to the DMRS antenna port
includes: according to the DMRS antenna port S, the Y, of the Y PSCCH candidates
in the selected one PSCCH sub-channel is used as the determined PSCCH candidate,
wherein the mapping relationship between Y, and S is predefined.

In an optional implementation manner, when the Y PSCCH candidates in the
selected one PSCCH sub-channel are FDM, transmitting the PSCCH on the determined
at least one PSCCH candidate includes: when the PSCCH is transmitted on the de-
termined Y,® PSCCH candidate, the following frequency domain resources of the
selected one PSCCH sub-channel are used:

RB#m+(Y,-1)*P ~ RB#m+Y,*P-1

Wherein the frequency domain granularity of each PSCCH candidate is P RBs, and
RB#m is the starting RB of the one PSCCH sub-channel, and RB#m+(Yy-1)*P ~
RB#m+Y*P-1 represents that the range of frequency domain resources used is
RB#m+(Y-1)*P to RB#m+Y,*P-1.

In an optional implementation manner, when determining at least one PSCCH
candidate on the selected at least one PSCCH resource according to the DMRS antenna
port and/or the DMRS pattern, transmitting the DMRS corresponding to the PSCCH
includes: transmitting DMRS corresponding to the DMRS antenna port and/or DMRS
pattern.

According to a second aspect of the present disclosure, the present disclosure
provides a method for transmitting control information, the method includes: de-
termining resources for transmitting first sidelink control information (SCI) and second
SCI, the first SCI and the second SCI being associated to the same physical sidelink
shared channel (PSSCH); and transmitting the first SCI and the second SCI on the de-
termined resources.

In an optional implementation manner, the determining resources for transmitting the

first SCT and the second SCI includes any one of the following: determining that the
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resource for transmitting the first SCI is a PSCCH resource, and the resource for
transmitting the second SCI is a PSSCH resource; determining that the resource for
transmitting the first SCI and the second SCI are PSCCH resources; determining that
the resource for transmitting the first SCI is a PSCCH resource, and the resource for
transmitting the second SCI is a separate channel.

In an optional implementation manner, when the determining that the resource for
transmitting the second SCI is the PSSCH resource, the transmitting the second SCI on
the determined resource includes any one of the following: mapping respectively the
second SCI and the PSSCH associated with the second SCI onto the determined
PSSCH resources and using non-overlapped resource locations, and transmitting the
second SCI and the PSSCH associated with the second SCI on the determined PSSCH
resources; mapping the second SCI onto the PSSCH resource carrying the PSSCH  as-
sociated with the second SCI, and transmitting the second SCI on the PSSCH resource
carrying the PSSCH associated with the second SCI, wherein the resource that cor-
responds to the resource location of the second SCI on the PSSCH resource carrying
the PSSCH associated with the second SCI is punctured.

In an optional implementation, the mapping respectively the second SCI and the
PSSCH associated with the second SCI onto the determined PSSCH resources
includes: mapping the second SCI onto the determined PSSCH resources, and rate
matching the PSSCH associated with the second SCI to other PSSCH resources among
the determined PSSCH resources that are not used to transmit the second SCI based on
at least one manner of the following: the order of first the frequency domain then the
time domain; the order of first the time domain then the frequency domain; and a pre-
determined pattern.

In an optional implementation manner, the resource location for mapping the second
SCI and the resource location of the first SCI are fully or partially time division mul-
tiplexing (TDM) and/or frequency division multiplexing (FDM).

In an optional implementation manner, the mapping the second SCI onto the PSSCH
resource carrying the PSSCH associated with the second SCI includes: mapping the
second SCI onto a predefined resource element (RE), a resource element group (REG)
or a symbol.

In an optional implementation manner, when the determining that the resource for
transmitting the first SCI and the second SCI are PSCCH resources, the transmitting
the first SCI and the second SCI on the determined resource includes any one of the
following: mapping respectively the first SCI and the second SCI onto the determined
PSCCH resources and using non-overlapped resource locations, and transmitting the
first SCI and the second SCI on the determined PSCCH resources; mapping the second
SCI onto the PSCCH resource carrying the first SCI, and transmitting the second SCI
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on the PSCCH resource carrying the first SCI, wherein the resource that corresponds to
the resource location of the second SCI on the PSSCH resource carrying the first SCI
is punctured; and mapping the first SCI onto the PSCCH resource carrying the second
SCI, and transmitting the first SCI on the PSCCH resource carrying the second SCI,
wherein the resource that corresponds to the resource location of the first SCI on the
PSSCH resource carrying the second SCI is punctured.

In an optional implementation manner, the determined PSCCH resources comprises
at least one PSCCH resource, each PSCCH resource comprises at least one PSCCH
candidate, and the transmitting the first SCI and the second SCI on the determined
PSCCH resources includes: transmitting the first SCI on at least one PSCCH candidate
among the determined PSCCH resources; transmitting the second SCI on other
PSCCH resources that are not used to transmit the first SCI among the determined
PSCCH resources.

In an optional implementation manner, the transmitting the second SCI on the other
PSCCH resources that are not used to transmit the first SCI among the determined
PSCCH resources, includes: transmitting the second SCI on at least one of the other
PSCCH candidates that are not used to transmit the first SCI among the determined
PSCCH resources.

In an optional implementation, the resource for transmitting the first SCI and the
resource for transmitting the second SCI are independent or associated with each other.
In an optional implementation manner, when the resource for transmitting the first

SCI and the resource for transmitting the second SCI are associated with each other,
the determining the resource for transmitting the first SCI and the second SCI includes:
deriving the resource for transmitting the second SCI based on the resource for
transmitting the first SCIL.

In an optional implementation manner, the resource location of the separate channel
for carrying the second SCI and the resource location of the first SCI are TDM and/or
FDM; and/or the resource location of the separate channel for carrying the second SCI
and the resource location of the PSSCH associated with the second SCI are TDM and/
or FDM.

In an optional implementation manner, at least one of a time domain resource
location, a frequency domain resource location, a time domain resource size, and a
frequency domain resource size of a PSCCH resource used for transmitting the SCI is
configured by a base station or a higher layer; or, at least one of a time domain
resource location, a frequency domain resource location, a time domain resource size,
and a frequency domain resource size of a PSCCH resource used for transmitting an
SCI is derived according to a sub-channel configuration, wherein the sub-channel con-

figuration further includes a PSCCH sub-channel configuration and/or PSSCH sub-



WO 2020/197300 PCT/KR2020/004152

[38]

[39]

[40]

[41]

[42]

[43]

[44]

channel configuration; or, at least one of a time domain resource location, a frequency
domain resource location, a time domain resource size, and a frequency domain
resource size of a PSCCH resource used for transmitting the SCI is predefined.

In an optional implementation manner, at least one of a time domain resource
location, a frequency domain resource location, a time domain resource size, and a
frequency domain resource size of a PSCCH resource used for transmitting an SCI
configured by a base station or a higher layer is a portion of resource pool con-
figuration, or is independent of the resource pool configuration.

According to a third aspect of the present disclosure, the present disclosure provides
a method for receiving control information, the method includes: receiving first SCI on
a PSCCH resource; and when the target identification determined based on a decoded
first SCI is a specific identification, receiving second SCI on a PSSCH resource or a
PSCCH resource or a separate channel, wherein the first SCI and the second SCI are
associated with the same PSSCH.

In an optional implementation manner, the specific identification is at least one iden-
tification configured by the higher layer or a pre-configured physical layer identi-
fication.

In an optional implementation manner, the receiving the second SCI on the PSSCH
resource or the PSCCH resource or the separate channel includes: determining a
resource for receiving the second SCI based on the resource of the received first SCI,
and receiving the second SCI on the determined resource for receiving the second SCI.

According to a fourth aspect of the disclosure, the present application provides an
apparatus for transmitting control information, wherein each of PSCCH resources
comprises at least one PSCCH candidate, and the apparatus includes: a determining
module configured to determine at least one PSCCH candidate on the selected at least
one PSCCH resource when performing sidelink communication; and a transmission
module configured to transmit the PSCCH on the determined at least one PSCCH
candidate.

According to a fifth aspect of the present disclosure, the present disclosure provides
an apparatus for transmitting control information, the apparatus includes: a de-
termining module configured to determine resources for transmitting first SCI and
second SCI, the first SCI and the second SCI being associated to the same PSSCH; and
a transmission module configured to transmit the first SCI and the second SCI on the
determined resources.

According to a sixth aspect of the present disclosure, the present disclosure provides
an apparatus for receiving control information, the apparatus includes: a first receiving
module configured to receive first SCI on a PSCCH resource; and a second receiving

module configured to: when the target identification determined based on a decoded
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first SCI is a specific identification, receiving second SCI on a PSSCH resource or a
PSCCH resource or a separate channel, wherein the first SCI and the second SCI are

associated with the same PSSCH.
According to a seventh aspect of the present disclosure, the present disclosure

provides an electronic device, the electronic device includes: a processor and a
memory, the memory stores at least one instruction, at least one program, a code set or
an instruction set, the at least one instruction, the at least one program, the code set or
the instruction set is loaded and executed by the processor to implement the method of
the first or second or third aspect of the present disclosure.

According to an eighth aspect of the present disclosure, the present disclosure
provides a computer readable storage medium for storing computer instructions,
programs, code sets, or instruction sets that, when executed on a computer, cause the
computer to implement the method of the first aspect or the second or third aspect of
the present disclosure.

The present disclosure provides a method and an apparatus for transmitting control
information, an electronic device and a storage medium. The method includes de-
termining at least one PSCCH candidate on the selected at least one PSCCH resource
when performing sidelink communication; and transmitting the PSCCH on the de-
termined at least one PSCCH candidate.

Advantageous Effects of Invention

The technical solution of the present disclosure can fully utilize the control channel
resources for transmitting the SCI in the V2X resource pool, so that when the same
data resource is used for the sidelink transmission of different UEs, the degree of
conflict of control messages between the UEs is reduced, and the negative impact of
conflicts caused by different UE on performance is effectively improved, thereby
improving the decoding performance of the sidelink control information
Brief Description of Drawings

The accompanying drawings, which are used in the description of the embodiments
of the present disclosure, are briefly described below in order to more clearly illustrate
the technical solutions in the embodiments of the present disclosure.

FIG. 1 is a schematic diagram of a V2X sub-channel provided by an embodiment of
the present disclosure;

FIG. 2 is a schematic diagram of a PSCCH sub-channel and a PSSCH sub-channel
resource multiplexing manner according to an embodiment of the present disclosure;

FIG. 3 is a schematic diagram of a PSCCH and PSSCH resource pool provided by an
embodiment of the present disclosure;

FIG. 4 is a schematic diagram of a PSCCH resource and a PSSCH resource mul-
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tiplexing manner according to an embodiment of the present disclosure;

FIG. 5 is a first schematic flowchart of a method for transmitting control information
according to an embodiment of the present disclosure;

FIG. 6 is a schematic diagram of transmitting a PSSCH on a PSCCH resource
according to an embodiment of the present disclosure;

FIG. 7a is a schematic diagram of a PSCCH candidate division manner according to
an embodiment of the present disclosure;

FIG. 7b is a schematic diagram of another PSCCH candidate division manner
according to an embodiment of the present disclosure;

FIG. 8 is a schematic diagram of a relationship between a PSCCH candidate and a
CCE/REG according to an embodiment of the present disclosure;

FIG. 9a is a first schematic diagram of another PSCCH candidate transmission
manner according to an embodiment of the present disclosure;

FIG. 9b is a second schematic diagram of another PSCCH candidate transmission
manner according to an embodiment of the present disclosure;

FIG. 10 is a second schematic flowchart of a method for transmitting control in-
formation according to an embodiment of the present disclosure;

FIG. 11a is a first schematic diagram of second SCI and a PSSCH associated with the
second SCI respectively being mapped onto a selected PSSCH resource according to
an embodiment of the present disclosure;

FIG. 11b is a second schematic diagram of the second SCI and the PSSCH associated
with the second SCI respectively being mapped onto the selected PSSCH resource
according to an embodiment of the present disclosure;

FIG. 11c is a third schematic diagram of the second SCI and the PSSCH associated
with the second SCI respectively being mapped onto the selected PSSCH resource
according to an embodiment of the present disclosure;

FIG. 11d is a fourth schematic diagram of the second SCI and the PSSCH associated
with the second SCI respectively being mapped onto the selected PSSCH resource
according to an embodiment of the present disclosure;

FIG. 12 is a schematic diagram of the second SCI being carried on a PSSCH resource
carrying the PSSCH associated with the second SCI according to an embodiment of
the present disclosure;

FIG. 13 is a schematic flowchart of a method for receiving control information
according to an embodiment of the present disclosure;

FIG. 14 is a first schematic structural diagram of an apparatus for transmitting
control information according to an embodiment of the present disclosure;

FIG. 15 is a second schematic structural diagram of an apparatus for transmitting

control information according to an embodiment of the present disclosure;
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FIG. 16 is a schematic structural diagram of an apparatus for receiving control in-
formation according to an embodiment of the present disclosure.
Mode for the Invention

The embodiments of the present disclosure are described in detail below, and the
examples of the embodiments are illustrated in the drawings, wherein throughout the
drawings, the same or similar reference numbers are used to depict the same or similar
elements or elements having the same or similar functions. The embodiments
described below with reference to the accompanying drawings are illustrative, and are
only used to explain the present disclosure, rather than being construed as limiting the
present disclosure.

Those skilled in the art should understand that the singular forms "a", "an", "said"
and "the" include plural referents unless the context clearly dictates otherwise. It
should be further understood that the expression "comprising” or "include" used in the
specification of the present disclosure means the existence of the features, integers,
steps, operations, elements and/or components, but does not preclude the existence or
addition of one or more other features, integers, steps, operations, elements,
components and/or combinations thereof. It should be understood that when an
element is referred to as being "connected to" or "coupled to" another element, it may
be directly connected or coupled to the other element, or an intervening element may
be present. Furthermore, the terms "connected" or "coupled” used herein may include a
wireless connection or a wireless coupling. The phrase "and/or"used herein includes all
or any one and all combinations of one or more of the associated listed items.

The embodiments of the present disclosure will be detailly described below in con-
junction with the accompanying drawings in order to make the objects, technical
solutions and advantages of the present disclosure more clear.

In the current LTE V2X, all resources that can be used by the sidelink commu-
nication system are configured by the concept of the resource pool, and the resources
used by each UE to transmit the sidelink data information and the control information
are located in the V2X resource pool. The V2X resource pool may be configured to
transmit PSCCH and PSSCH on adjacent frequency domain resources or non-adjacent
frequency domain resources. For the former, the V2X resource pool is divided into
several V2X sub-channels in the frequency domain, and each V2X sub-channel
includes one control channel and one data channel, as shown in FIG. 1. Each V2X sub-
channel includes one PSCCH sub-channel and one PSSCH sub-channel. The resource
multiplexing mode is shown in FIG. 2: one PSCCH sub-channel and one PSSCH sub-
channel use the same time domain resource. For convenience of explanation, the set of

control channel resources in all V2X sub-channels is referred to as a PSCCH resource
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pool, and the set of data channel resources in all V2X sub-channels is referred to as a
PSSCH resource pool. For the latter, the V2X resource pool is divided into a PSCCH
resource pool and a PSSCH resource pool in the frequency domain, and the PSCCH
resource pool and the PSSCH resource pool have same time domain resources and
their frequency domain resources are non-overlapped. The PSCCH resource pool and
the PSSCH resource pool are respectively divided into several PSCCH sub-channels
and PSSCH sub-channels in the frequency domain, as shown in FIG. 3.

For the NR V2X system, in the prior art, for a specific control message and a data
message associated therewith, the PSCCH resource and the PSSCH resource used by
the specific control message and the data message have several possible multiplexing
modes as shown in FIG. 4:

Option 1: the PSCCH and its associated PSSCH are transmitted on non-overlapped
time domain resources, including Option 1A and Option 1B: Option 1A: the frequency
domain resources used for the PSCCH and the PSSCH associated therewith are the
same; Option 1B: the frequency domain resources used for the PSCCH and the PSSCH
associated therewith are different.

Option 2: the PSCCH and the PSSCH associated therewith use same time domain
resources and use non-overlapped frequency domain resources for transmission in all
time domain resources used for transmission.

Option 3: a portion of the PSCCHs and the associated PSSCHs are transmitted by
using overlapped time domain resources on non-overlapped frequency domain
resources, and another portion of the associated PSSCHs and/or another portion of the
PSCCHs are transmitted by using non-overlapped time domain resources.

When resource scheduling or resource selection is performed in NR V2X, similarly
to LTE, it may use a similar mechanism to divide the V2X resource pool into several
PSCCH sub-channels and PSSCH sub-channels, for example, each content shown in
each option of FIG. 4 is one V2X sub-channel, including one PSCCH sub-channel and
one PSSCH sub-channel.

In the current LTE V2X system, when the UE occupies one PSCCH sub-channel to
transmit the control message, all time-frequency resources of the PSCCH sub-channels
in the corresponding subframe are used to transmit the control message. Therefore, the
two UEs select the same PSCCH sub-channel to transmit the control message, the
resource locations of the control messages of the two are completely overlapped. In the
embodiment of the present disclosure, for the NR V2X system, in order to further
improve the decoding performance of the control message when the resources conflict,
the resources may be further divided in one PSCCH sub-channel, the overlapped
degree of control message resources during conflicts is reduced by the UE selecting
different divided PSCCH resources.
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Based on that, the embodiment of the present disclosure provides a design of a sub-
channel and a control channel in the sidelink communication. Specifically, there are
multiple PSCCH resources and multiple PSSCH resources in a sidelink resource pool,
where the definition of each PSCCH resource includes at least one of the following:

(1) afirst set of PSCCH candidates

That is, each PSCCH resource is defined by a first set of PSCCH candidates, and the
first set of PSCCH candidates include at least one PSCCH candidate.

(2) at least one PSCCH sub-channel includes the following implementations:

First, a PSCCH resource is a PSCCH sub-channel, similarly, a PSSCH resource is a
PSSCH sub-channel.

Second, a V2X sub-channel includes one PSSCH sub-channel and at least one
PSCCH sub-channel, and a PSCCH resource may be one PSCCH sub-channel or all
PSCCH sub-channels in one V2X sub-channel, and a PSSCH resource may be one
PSSCH sub-channel.

(3) a PSCCH resource using at least one of following predefined or configured items:
time domain resource size, frequency domain resource size, time domain resource
location, frequency domain resource location.

That is, the time domain resource size and the frequency domain resource size of
each PSCCH resource may correspond to the granularity in the time domain and the
frequency domain of the PSCCH resource, respectively, or the time domain resource
size of each PSCCH resource is the granularity in the time domain of the PSCCH
resource, the frequency domain size is the granularity in the frequency domain of the
PSSCH resource or the frequency domain size of the PSSCH sub-channel. As an
example, the time domain resource size of one PSCCH resource is an integer multiple
of the granularity in the time domain of the PSCCH resource, and the frequency
domain size is an integer multiple of the granularity or size in the frequency domain of
the PSCCH resource/PSSCH resource/PSCCH sub-channel/PSSCH sub-channel.

(4) at least one control channel element (CCE);

That is, each PSCCH resource is composed of one or more CCEs, the one or more
CCEs may be continuous or discontinuous in the time domain and/or the frequency
domain; for example, one PSCCH resource is all CCEs on a given time-frequency
resource, all CCEs may be continuous or discontinuous in the time domain and/or
frequency domain; for another example, one PSCCH resource is multiple CCEs dis-
tributed according to a specific pattern, the pattern may be continuous or discontinuous
in the time domain and/or the frequency domain.

(5) at least one resource-element group (REG).

In this solution, each PSCCH resource is one CCE, and the CCE includes at least one
REG.
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In the embodiment of the present disclosure, for any of the foregoing resource
division manners, each PSCCH resource includes at least one PSCCH candidate. For a
case where one PSCCH resource is one PSCCH sub-channel, the PSCCH sub-channel
may include a second set of PSCCH candidates, that is, the PSCCH sub-channel is
defined by a second set of PSCCH candidates, where the second set of PSCCH
candidates includes at least one PSCCH candidate. Or, for a case where one PSCCH
resource includes all (which may be one or more) PSCCH sub-channels in one V2X
sub-channel, each PSCCH sub-channel includes a second set of PSCCH candidates,
that is, each PSCCH sub-channel is defined by a set of PSCCH candidates, the second
set of PSCCH candidates include at least one PSCCH candidate.

It should be noted that the foregoing first set of PSCCH candidates and the second
set of PSCCH candidates only mean to distinguish the definition of the resource block,
and cannot be understood as the limitation of the set of candidates.

On the basis of the foregoing solution, the embodiment of the present disclosure
provides a method for transmitting control information, as shown in FIG. 5, the method
includes:

Step S501: determining at least one PSCCH candidate on the selected at least one
PSCCH resource when performing sidelink communication; and

Step S502: transmitting the PSCCH on the determined at least one PSCCH
candidate.

Further, the method further includes the step of transmitting the PSSCH associated
with the PSCCH on the selected at least one PSSCH resource.

In this embodiment, the executor of the method may be a User Equipment (UE).

Briefly, when the UE performs the sidelink communication, at least one PSCCH
resource for transmitting the PSCCH and at least one PSSCH resource for transmitting
the associated PSSCH are respectively selected, and the PSSCH is transmitted on the
selected at least one PSSCH resource, at least one PSCCH candidate for transmitting
the PSCCH is further selected on the selected at least one PSCCH resource, and the
PSCCH is transmitted on the determined at least one PSCCH candidate.

In this embodiment of the present disclosure, the selected at least one PSSCH
resource and the selected at least one PSCCH resource are independent or associated
with each other.

Specifically, the PSCCH resource and the PSSCH resource may be independent of
each other; or, the PSCCH resource and the PSSCH resource may also be associated
with each other. For a case that there is an association between a PSCCH resource and
a PSSCH resource, the PSCCH resource and the PSSCH resource associated therewith
are used to transmit the PSCCH and the PSSCH associated therewith, respectively.

In a possible embodiment of the present disclosure, the selected at least one PSSCH
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resource and the selected at least one PSCCH resource are respectively associated with
each other, that is, one PSSCH resource may be associated with one PSCCH resource.

In another possible implementation of the present disclosure, the selected at least one
PSSCH resource is associated with the selected more than on PSCCH resources, that
is, one PSSCH resource may be associated with multiple PSCCH resources, and the
time-frequency resource location of the multiple PSCCH resources is frequency-
division multiplexing (FDM) and/or time division multiplexing (TDM), and different
PSCCH resources do not overlap with each other, or different PSCCH resources fully
or partially overlap with each other.

Optionally, the association between the PSSCH resource and the PSCCH resource
may be predefined. As an example, if a V2X sub-channel includes multiple PSCCH
resources and one PSSCH resource, the one PSSCH resource is associated with the
multiple PSCCH resources. In another example, if one V2X sub-channel includes
multiple PSCCH sub-channels and one PSSCH sub-channel, the one PSSCH sub-
channel is associated with the multiple PSCCH sub-channels.

Optionally, the PSCCH and PSSCH resources that use the time domain resources
and/or the frequency domain resources meeting predetermined conditions (e.g. the
same frequency domain resource start location and the same time domain resource) are
associated with each other.

Optionally, the association between the PSSCH resource and the PSCCH resource
may also be dynamically indicated. In a possible implementation manner, a PSSCH
resource (PSSCH resource location) associated with one PSCCH resource is indicated
in the SCI transmitted in the PSCCH resource.

In the embodiment of the present disclosure, if the resource pool allows the PSSCH
to be transmitted on the PSCCH resource, the method further includes: transmitting the
PSSCH associated with the PSCCH on the PSCCH candidate other than the de-
termined at least one PSCCH candidate, that is, the PSSCH resource selected by the
UE for transmitting the PSSCH associated with the PSCCH may further include all or
part of resources of one or more PSCCH sub-channels. FIG. 6 provides an example of
transmitting a PSSCH on a PSCCH resource, where FIG. 6 includes two V2X sub-
channels, each of which includes one PSSCH sub-channel and one PSCCH sub-
channel, respectively, and the PSCCH sub-channel of upper V2X sub-channel in FIG.
6 is used for PSCCH transmission, the PSSCH sub-channel of the upper V2X sub-
channel and the PSCCH sub-channel (shown by the area enclosed by the dotted line in
the figure) and the PSSCH sub-channel of the lower V2X sub-channel are all used for
PSSCH transmission.

It can be seen from the above that among the PSCCH resources determined by the

UE for transmitting the PSCCH, each PSCCH resource may be composed of one or
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more PSCCH sub-channels. In this embodiment of the present disclosure, a possible
PSCCH candidate division manner is provided:

(1) if each PSCCH resource is composed of one PSCCH sub-channel, the second set
of PSCCH candidates corresponding to one PSCCH sub-channel includes at least two
PSCCH candidates.

As an example, if a V2X sub-channel as shown in FIG. 7a includes one PSCCH sub-
channel and one PSSCH sub-channel, the PSCCH sub-channel may be a second set of
PSCCH candidates, including two PSCCH candidates, that is, a PSSCH sub-channel
may be composed of two PSCCH candidates. In practical applications, the two PSCCH
candidates in FIG. 7a may be FDM. Similarly, when a PSCCH sub-channel is
composed of multiple PSCCH candidates, the multiple PSCCH candidates may be
FDM, TDM, or FDM and TDM.

(2) if each PSCCH resource is composed of at least two PSCCH sub-channels, the
second set of PSCCH candidates corresponding to each PSCCH sub-channel may
include a PSCCH candidate.

As an example, if a V2X sub-channel as shown in FIG. 7b includes two PSCCH sub-
channels and one PSSCH sub-channel, each PSCCH sub-channel may be a second set
of PSCCH candidates, and each second set of PSCCH candidates includes one PSCCH
candidate, that is, each PSSCH sub-channel may be composed of one PSCCH
candidate. In practical applications, the two PSCCH candidates in FIG. 7b may be
FDM. Similarly, when multiple PSCCH sub-channels are included in one PSCCH
resource, the corresponding multiple PSCCH candidates may be FDM, TDM, or FDM
and TDM.

(3) if each PSCCH resource includes at least two PSCCH sub-channels, the second
set of PSCCH candidates corresponding to each PSCCH sub-channel includes at least
two PSCCH candidates.

As an example, if a PSCCH resource includes two PSCCH sub-channels and one
PSSCH sub-channel, each PSCCH sub-channel may be a second set of PSCCH
candidates, and each second set of PSCCH candidates includes two PSCCH
candidates, that is, each PSCCH sub-channel may be composed of two PSCCH
candidates. In practical applications, four PSCCH candidates may be FDM. Similarly,
when multiple PSCCH sub-channels are included in one PSCCH resource, the corre-
sponding multiple PSCCH candidates may be FDM, TDM, or FDM and TDM.

(4) if each PSCCH resource includes one PSCCH sub-channel, the second set of
PSCCH candidates corresponding to each PSCCH sub-channel includes one PSCCH
candidate;

In the solution, when the UE selects at least two PSCCH resources for transmission,

at least two PSCCH resources correspond to at least two PSCCH candidates, and the
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UE may determine at least one PSCCH candidate for transmission in at least two
PSCCH candidates.

In the embodiment of the present disclosure, for a case that the foregoing one
PSCCH resource is one PSCCH sub-channel, or one PSCCH resource is composed of
multiple PSCCH sub-channels, when the size of one PSCCH sub-channel is M
resource blocks (RBs) in the frequency domain and L symbols in the time domain, if
the time-frequency sizes of each of PSCCH candidates are equal, there are three cases:
if each PSCCH candidate is FDM, the size of each PSCCH candidate is M/X RBs in
the frequency domain and L symbols in the time domain; or, if each of PSCCH
candidates is TDM, the size of each PSCCH candidate is M RBs in the frequency
domain and L/X symbols in the time domain; or, if each of PSCCH candidates is FDM
and TDM, and the size of each PSCCH candidate is M/X*k RBs in the frequency
domain and L/k symbols in the time domain, where X represents the number of
PSCCH candidates included in one PSCCH sub-channel (that is, a PSCCH sub-channel
is composed of X PSCCH candidates with the same resource size and non-overlapped
time-frequency resources), and k represents the number of PSCCH candidates being
frequency-division multiplexing (FDM) on the same time-domain resource in one
PSCCH sub-channel. Otherwise, if all of time-frequency sizes of the PSCCH
candidates are not equal, one possible case is that there are X1*X2 PSCCH candidates
of which sizes are M/X1 RBs in the frequency domain and L/X2 symbols in the time
domain (for the sake of description, referred to as the minimum PSCCH candidate), the
size of the remaining PSCCH candidates is an integer multiple of the minimum
PSCCH candidate. For example, there are X1*X2/Y1/Y2 PSCCH candidates of which
sizes are M/X1*Y1 RBs in the frequency domain and L/X2*Y?2 symbols in the time
domain. The size of the largest PSCCH candidate is the size of the corresponding
PSCCH sub-channel, that is, M RBs in the frequency domain and L. symbols in the
time domain. The time-frequency resource locations of the above PSCCH candidates
may be (partially) overlapped or non-overlapped. For example, resource locations of
PSCCH candidates having the same size do not overlap, and resource locations of
PSCCH candidates having different sizes may be overlapped. This case is similar to
different aggregation levels of the PDCCH candidate design of PDCCH/
MPDCCH/NPDCCH in LTE.

In the embodiment of the present disclosure, it illustrates an example that a PSCCH
resource is used as a V2X sub-channel. Specifically, when the UE performs sidelink
communication, the UE selects at least one V2X sub-channel, or determines all or part
of the PSCCH sub-channel in at least one V2X sub-channel, or determines at least one
specific PSCCH sub-channel for sidelink transmission, and determines at least one of
the PSCCH candidates for transmitting the PSCCH.
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[120] In a specific example, it is selected that all PSCCH sub-channels in one V2X sub-
channel for transmission is one PSCCH sub-channel, and one PSCCH sub-channel is
composed of A PSCCH candidates, and the UE further determines that A, PSCCH
candidates are used to transmit the PSCCH.

[121] In another specific example, it is selected that all PSCCH sub-channels in one V2X
sub-channel for transmission are B PSCCH sub-channels, and each PSCCH sub-
channel is one PSCCH candidate, and the UE further determines that B, PSCCH
candidates are used to transmit the PSCCH.

[122] In another specific example, it is selected that all PSCCH sub-channels in one V2X
sub-channel for transmission are C PSCCH sub-channels, and each PSCCH sub-
channel is composed of D PSCCH candidates, and the UE further determines E,
PSCCH candidates among E=C*D candidates are used to transmit the PSCCH.

[123] Where, A, Ay, B, By, C, D, E and E, are positive integers.

[124] In general, the UE determines that H PSCCH candidates in the G PSCCH sub-
channels among the F V2X sub-channels for transmitting the PSCCH. When
F=G=H=1, the UE determines that one PSCCH candidate is used for transmitting the
PSCCH; otherwise, the UE determines that multiple PSCCH candidates are used for
transmitting the PSCCH, and the multiple PSCCH candidates may be continuous or
discontinuous in the time domain and/or the frequency domain.

[125] For a case that the UE determines that multiple PSCCH candidates are used for
transmitting the PSCCH, in a possible implementation manner, the UE transmits one
complete PSCCH on each PSCCH candidate, and the transmission on multiple
PSCCHs is referred to as a repetition of the PSCCH. Multiple repetitions of the
PSCCH may be included in one sidelink transmission.

[126] In the implementation of the present disclosure, it illustrates that one PSCCH
resource is at least one CCE. Specifically:

[127] In a specific example, one PSCCH resource is one CCE, and the CCE includes I;
REGs. One PSCCH resource includes J;, PSCCH candidates, and each PSCCH
candidate includes I,/J; REGs.

[128] In another specific example, one PSCCH resource is R CCEs, and each CCE
includes I, REGs. One PSCCH resource includes J, PSCCH candidates, and each
PSCCH candidate includes R*I,/J, REGs.

[129] For the above two examples, the CCEs or REGs included in each PSCCH candidate
may be continuous or discontinuous in the time domain and/or frequency domain. For
example, different PSCCH candidates are mapped by using an interleaved manner.

[130] As an example, as shown in FIG. 8, one PSCCH resource is one CCE including 6
REGs (REGy~REGs), and each REG includes 12 REs. The REGs are mapped in the

CCE in the order of first the time domain then the time domain. In a case that all of the
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time-frequency sizes of the PSCCH candidates are equal, the PSCCH resource includes
6 PSCCH candidates, and each REG is one PSCCH candidate; or, the PSCCH resource
includes 3 PSCCH candidates, respectively consisting of REG, and REG;, REG, and
REG,, REG, and REGs; or, the one PSCCH resource include one PSCCH candidate,
and the PSCCH candidate is composed of all six REGs. Otherwise, in a case that all of
the time-frequency sizes of the PSCCH candidates are not equal, the one PSCCH
resource includes six PSCCH candidates consisting of one REG, three PSCCH
candidates consisting of two REGs (respectively consisting of REG, and REG;, REG,
and REG,, REG, and REGgs, and a PSCCH candidate consisting of all six REGs.

In the embodiment of the present disclosure, a possible implementation manner is
provided for step S501. Specifically,

In a possible implementation manner, the UE further determines at least one PSCCH
candidate for transmitting the PSCCH, including randomly selecting at least one
PSCCH candidate for transmitting the PSCCH.

In another possible implementation manner, the UE determines at least one PSCCH
candidate on the selected at least one PSCCH resource based on at least one of the
following: UE identification, radio network tempory identity (RNTI), reference signal
configuration, sidelink transmission being first transmission or N* retransmission, re-
dundancy version (RV), geographic location information, channel detection result,
scheduling information sent by the base station, scheduling information sent by other
UESs, where N is a natural number.

Where, the reference signal configuration includes at least one of the following: a de-
modulation reference signal (DMRS) antenna port, a DMRS pattern, DMRS
scrambling information, DMRS cyclic shift, CSI-RS configuration information, PT-RS
configuration information, and configuration information of other reference signals
dedicated to sidelink channel measurement.

In practical applications, the reference signal configuration is a reference signal con-
figuration used by the PSCCH and/or the PSSCH.

Where, the UE identification includes an identification of the UE that sends the
PSCCH and an identification of the destination UE of the PSCCH.

Where, the scheduling information sent by the other UEs includes scheduling in-
formation that explicitly indicates the sidelink transmission resource, such as a sidelink
grant message, and further includes additional information that assists the base station
to perform sidelink resource scheduling or assists the UE to select the sidelink
resource.

In a specific example, the UE determines at least one PSCCH candidate for
transmitting the PSCCH based that the sidelink transmission is the first transmission or

the N retransmission. Specifically, it may include deriving at least one PSCCH
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candidate based that the sidelink transmission is the Nt retransmission, and the
resource location used by at least one transmission of the first transmission and the first
N-1 retransmissions of the Nt retransmitted data. Or, the transmitted PSCCH sub-
channel may also be determined directly according to the Nt retransmission. As an
example, the sidelink transmission of the UE uses Q V2X sub-channels, wherein the
SCI uses the PSCCH sub-channel in one of the Q V2X sub-channels for transmission.
In a specific example, the UE determines to use the PSCCH sub-channel in the first
V2X sub-channel in the Q V2X sub-channels for transmission based that the sidelink
transmission is the first transmission (also referred to as the O transmission or the O™
retransmission); or, the UE determines to use PSCCH sub-channel in the (N+1)® (or
the N+1 mod M, mod represents a modulo operation) V2X sub-channel in the M V2X
sub-channels for transmission based that the sidelink transmission is the N* re-
transmission (if the first transmission is the O* transmission, the Nt retransmission may
also be referred to as the N* transmission; or if the first transmission is the first
transmission, the N retransmission may also be referred to as (N+1)" transmission).

In another specific example, the UE determines at least one PSCCH candidate on the
selected one of the PSCCH resources according to the DMRS antenna port.
Specifically, according to the DMRS antenna port S, the Y, of the Y PSCCH
candidates in the selected one PSCCH sub-channel is used as the determined PSCCH
candidate, wherein the mapping relationship between Y, and S is predefined. As an
example, Y,=S mod Y, mod represents a modulo operation, and Y, is derived based on
S according to the mapping relationship. In the practical application, other mapping re-
lationships may also be used, which are not limited in this embodiment of the present
disclosure. Similarly, the UE may also derive and determine at least one PSCCH
candidate for transmitting the PSCCH based on other information in the reference
signal configuration according to the predefined mapping relationship

In another specific example, the UE determines at least one PSCCH candidate for
transmitting the PSCCH in at least one of the following manners:

calculating an index or a sequence number of a PSCCH candidate for transmitting a
PSCCH according to a predefined formula based on a UE identification and/or an
RNTI and/or an RV version;

The UE derives an index or a sequence number of the PSCCH candidate for
transmitting the PSCCH according to the pre-defined mapping relationship based on
the geographic location information of the UE and/or the receiving terminal;

The UE selects a PSCCH candidate with better channel quality according to the
channel detection result;

The UE uses the PSCCH candidate indicated in the scheduling information according

to the scheduling information sent by the base station and/or other UEs, or selects a
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PSCCH candidate with a better channel quality according to the scheduling in-
formation.

When the Y PSCCH candidates in the selected one PSCCH sub-channel are FDM,
the following frequency domain resources of the selected one PSCCH sub-channel
may be used when transmitting the PSCCH on the determined Y, PSCCH candidate:

RB#m+(Y,-1)*P ~ RB#m+Y,*P-1

Wherein the frequency domain granularity of each PSCCH candidate is P RBs, and
RB#m is the starting RB of the one PSCCH sub-channel, and RB#m+(Yy-1)*P ~
RB#m+Y*P-1 represents that the range of frequency domain resources used is
RB#m+(Y-1)*P to RB#m+Y,*P-1.

In the embodiment of the present disclosure, after the UE further determines, in step
S501, the at least one PSCCH candidate for transmitting the PSCCH, and while
transmits the PSCCH on the determined at least one PSCCH candidate in step S502,
the method further includes that the UE does not perform transmission on PSCCH
candidates other than the determined at least one PSCCH candidate.

As shown in FIG. 9a, the PSCCH resource in the sidelink transmission resource de-
termined by the UE is composed of 2 PSCCH candidates, and the UE transmits the
PSCCH on the determined one PSCCH candidate, and does not transmit the PSCCH
on the other PSCCH candidate (the PSCCH shown in the dotted line in the figure).

Or, in the embodiment of the present disclosure, after the UE further determines, in
step S501, the at least one PSCCH candidate for transmitting the PSCCH, and while
transmits the PSCCH on the determined at least one PSCCH candidate in step S502,
the method further includes: transmitting the PSSCH associated with the PSCCH on
the PSCCH candidates other than the determined at least one PSCCH candidate.

As shown in FIG. 9b, the PSCCH resource in the sidelink transmission resource de-
termined by the UE is composed of two PSCCH candidates, and the UE transmits the
PSCCH on the determined one PSCCH candidate and transmits the PSSCH on the
other PSCCH candidate.

FIG. 9a and FIG. 9b provide examples of not transmitting or transmitting a PSSCH
on the remaining PSCCH candidates in one V2X sub-channel. Similarly, when the UE
uses multiple V2X sub-channels for sidelink transmission, the remaining PSCCH
candidates that are not used to transmit the PSCCH in multiple V2X sub-channels may
also not transmit or transmit the PSSCH.

In this embodiment, after the UE further determines, in step S501, the at least one
PSCCH candidate for transmitting the PSCCH, and while transmits the PSCCH on the
determined at least one PSCCH candidate in step S502, and further includes:
transmitting the DMRS corresponding to the PSSCH on the determined PSSCH

resource.



WO 2020/197300 PCT/KR2020/004152

[154]

[155]

[156]

[157]

[158]

[159]

21

Specifically, the UE transmits the DMRS corresponding to the PSCCH by at least
one of the following transmission ways: 1. transmitting on the determined at least one
PSCCH candidate; 2. transmitting on all of the PSCCH candidates in the PSCCH sub-
channel corresponding to the determined at least one PSCCH candidate; 3. transmitting
on all of the PSCCH candidates in the at least one PSCCH resource corresponding to
the determined at least one PSCCH candidate; and 4. transmitting on all of the PSCCH
candidates in the selected at least one PSCCH resource.

In a specific example, the UE determines a PSCCH candidate for transmitting a
PSCCH according to at least a DMRS antenna port number in a reference signal con-
figuration, and transmits a DMRS using the antenna port number on the determined
PSCCH candidate. In addition, the UE may also transmit DMRSs using the antenna
port number on other PSCCH candidates that are not used to transmit the PSCCH.

In another specific example, the UE determines a PSCCH candidate for transmitting
a PSCCH according to at least a DMRS pattern in a reference signal configuration, and
transmits a DMRS using the pattern on the determined PSCCH candidate. In addition,
the UE may also transmit DMRS using the pattern on other PSCCH candidates that are
not used to transmit the PSCCH.

That is, when at least one PSCCH candidate is determined on the selected at least one
PSCCH resource according to the DMRS antenna port and/or the DMRS pattern,
transmitting the DMRS corresponding to the PSCCH includes transmitting DMRS cor-
responding to the DMRS antenna port and/or the DMRS pattern.

In this embodiment of the present disclosure, the UE transmits a PSSCH on the
selected at least one PSSCH resource, further determines at least one PSCCH
candidate for transmitting the PSCCH on the selected at least one PSCCH resource,
and transmits the PSCCH on the determined at least one PSCCH candidate. The
method further includes transmitting, by the UE, a DMRS corresponding to the
PSCCH on the corresponding PSSCH resource. In a specific example, the UE de-
termines a PSCCH candidate for transmitting a PSCCH according to a DMRS antenna
port number and/or a DMRS pattern in a reference signal configuration, and transmits
DMRS using the antenna port number and/or the DMRS pattern on a corresponding
PSSCH resource. The effect of this design is that when the UEs using different antenna
ports or DMRS patterns select the same PSSCH resource for transmission, that is,
when conflict occurs, it may employ decoding technology similar to multi-user multi-
input and multi-output (MU-MIMO) technology, to respectively solve the data
transmitted by each UE.

The method for transmitting control information provided by the embodiment of the
present disclosure can fully utilize the control channel resources for transmitting the

SCI in the V2X resource pool, so that when the same data resource is used for the
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sidelink transmission of different UEs, the degree of conflict of control messages
between the UEs is reduced, and the negative impact of conflicts caused by different
UE on performance is effectively improved, thereby improving the decoding per-
formance of the sidelink control information.

Furthermore, in the LTE system sidelink communication design, each UE needs to
monitor all PSCCH resources and blindly detect the sidelink control information SCI
thereon. The types of sidelink communication in the NR V2X system include unicast
and groupcast. The information that the SCI needs to carry may be more complicated
than that of LTE. Therefore, it is difficult to use a unified SCI design in the system. If
more than one SCI format is introduced, the cost of the UE blindly detecting the SCI is
increased. Therefore, in a possible prior art, the sidelink control information SCI is
split, so that the SCI of one sidelink transmission is carried in two SCI messages. Each
UE only needs to blindly detect the first SCI message and determine whether it is the
target UE or the destination UE (also referred to as the target UE) of the SCI message,
and if so, continue to decode the associated second SCI messages and a PSSCH  as-
sociated with the SCI, otherwise the associated second SCI message and the PSSCH
associated with the SCI are not decoded. The method can only retain the information
used to determine whether decoding the second SCI/PSSCH and the information
necessary for decoding in the first SCI, thereby simplifying the content carried in the
first SCI, and avoiding introducing more than one SCI format in the first SCI, thereby
reducing the cost of the UE blindly detecting the first SCI, and by the step of de-
termining the target UE, makes the UE reduce the unnecessary cost of decoding the
second SCI and PSSCH. This prior art is also known as 2-stage SCI.

In the 2-stage SCI, the first SCI and the second SCI do not necessarily have a se-
quential relationship. For example, the first SCI and the second SCI may be frequency
division multiplexing (FDM). When an SCI message describing to use the 2-phase SCI
feature is the first SCI or the second SCI, it is distinguished based on its function,
rather than based on the time at which the SCI message is transmitted. For example,
the SCI that makes each UE to perform receiving and blindly detecting and carries the
identification information of the target UE is the first SCI; and the SCI that only makes
the target UE to perform receiving and carries more information of the PSSCH is the
second SCI.

In the sidelink transmission using the 2-stage SCI, the PSSCH associated with the
given 2-stage SCI is associated with both the first SCI message and the second SCI
message, that is, the first SCI and the second of the 2-stage SCI are associated with the
same PSSCH.

Currently, for the sidelink transmission using the 2-stage SCI, there is still lack of

specification for transmitting the control information, and it requires corresponding
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design.

Based on that, the embodiment of the present disclosure further provides a method
for transmitting information, as shown in FIG. 10, the method includes:

Step S1001: determining resources for transmitting first sidelink control information
(SCI) and second SCI, the first SCI and the second SCI being associated to the same
physical sidelink shared channel (PSSCH); and

Step S1002: transmitting the first SCI and the second SCI on the determined
resources.

Specifically, step S1001 can be implemented by any of the following manners:

(1) determining that the resource for transmitting the first SCI is a physical sidelink
control channel (PSCCH) resource, and the resource for transmitting the second SCI is
a PSSCH resource.

In this solution, the first SCI is transmitted on the selected PSCCH resource, and the
second SCI and the PSSCH associated with the second SCI are transmitted on the
selected PSSCH resource.

When the determining that the resource for transmitting the second SCI is the
PSSCH resource, the transmitting the second SCI on the determined resource (that is,
transmitting the second SCI and the PSSCH associated with the second SCI on the
selected PSSCH resource) includes any one of the following:

1. mapping respectively the second SCI and the PSSCH associated with the second
SCI onto the determined PSSCH resources and using non-overlapped resource
locations, and transmitting the second SCI and the PSSCH associated with the second
SCI on the determined PSSCH resources.

Specifically, the second SCI and the PSSCH associated with the second SCI are re-
spectively mapped onto the selected PSSCH resources, and the resource locations that
do not overlap with each other are used. FIGS. 11a-11d are four specific examples of
mapping the second SCI and the PSSCH associated with the second SCI onto the
selected PSSCH resources, respectively. Taking FIG. 11a as an example, the UE maps
the second SCI onto the determined PSSCH resources according to the order of first
the frequency domain then the time domain, and rate matches the PSSCH associated
with the second SCI to other PSSCCH resources among the determined PSSCCH
resources that are not used to transmit the second SCI. Wherein, the remaining PSSCH
resources are the remaining PSSCH resources among the selected PSSCH resources
other than the PSSCH resources that map onto the second SCI. According to different
PSCCH and PSSCH multiplexing modes and different SCI sizes, the resource location
for mapping the second SCI and the resource location of the first SCI are completely or
partially TDM and/or FDM, and FIGS. 11a-11d provide corresponding different
examples. Similarly, the UE may also map the second SCI onto the selected PSSCH
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resource according to the order of first the time domain then the frequency domain or
according to a predetermined pattern, and map PSSCH associated with the second SCI
onto the remaining PSSCH resources.

2. Mapping the second SCI onto the PSSCH resource carrying the PSSCH associated
with the second SCI, and transmitting the second SCI on the PSSCH resource carrying
the PSSCH associated with the second SCI, wherein the resource that corresponds to
the resource location of the second SCI on the PSSCH resource carrying the PSSCH
associated with the second SCI is punctured.

Specifically, the second SCI is carried on the PSSCH resource carrying the PSSCH
associated with the second SCI. FIG. 12 is a specific example of second SCI being
carried on the PSSCH resource carrying the PSSCH associated with the second SCI.
As shown in FIG. 12, the PSSCH associated with the second SCI is mapped onto the
PSSCH resource, and the second SCI may be mapped onto a predefined resource
element (RE), a resource element group (REG) or a symbol. Wherein, the predefined
resource element (RE), the resource element group (REG) or the symbol may be the
resource element (RE) or the resource element group (REG) or symbol closest to the
reference signal (RS), and thereby to guarantee the decoding performance. Further, the
PSSCH associated with the second SCI is punctured by the second SCI, for example,
the resource that corresponds to the resource location of the second SCI on the PSSCH
resource carrying the PSSCH associated with the second SCI is punctured. It should be
noted that, since the frame structure of NR V2X has not been determined in the prior
art, FIG. 12 is only an illustrative example for explaining how to carry the second SCI
on the PSSCH resource, and is not limited to the specific number of symbols, SCI/
PSCCH time-frequency resource size, reference signal location, PSCCH/PSSCH mul-
tiplexing mode, etc.

In an exemplary embodiment, the PSCCH resource selected in the foregoing includes
at least one PSCCH resource, each PSCCH resource includes a technical solution of at
least one PSCCH candidate, and the second SCI is carried on the PSSCH carrying the
data and has several possible mapping patterns. When the first SCI uses the Wt
PSCCH candidate in one PSCCH sub-channel, the second SCI uses the W™ pattern in
several possible mapping patterns.

(2) determining that the resource for transmitting the first SCI and the second SCI are
PSCCH resources.

In this solution, the first SCI and the second SCI are transmitted on the selected
PSCCH resource, and non-overlapped resource locations are used, the PSSCHs as-
sociated with the second SCI are transmitted on the selected PSSCH resources.

Wherein when determining that the resource for transmitting the first SCI and the
second SCI are PSCCH resources, the transmitting the first SCI and the second SCI on
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the determined resource includes any one of the following: that is, the first SCI and the
second SCI are transmitted on the selected PSCCH resource, and non-overlapped
resource locations are used, includes any one of the following:

1. Mapping respectively the first SCI and the second SCI onto the determined
PSCCH resources and using non-overlapped resource locations, and transmitting the
first SCT and the second SCI on the determined PSCCH resources.

In an exemplary embodiment, the PSCCH resource selected in the foregoing includes
at least one PSCCH resource, and each PSCCH resource includes a technical solution
of at least one PSCCH candidate, and the first SCI may be transmitted on the at least
one PSCCH candidate among the determined PSCCH resources; the second SCI may
be transmitted on other PSCCH resources that are not used to transmit the first SCI
among the determined PSCCH resources. Specifically, the second SCI is transmitted
on at least one of the other PSCCH candidates that are not used to transmit the first
SCI among the determined PSCCH resources.

In another exemplary embodiment, the second SCI has multiple candidate resource
locations available for transmission, and the UE determines at least one candidate
resource location to transmit the second SCI, the PSCCH resource for transmitting the
first SCI and the PSCCH resources for transmitting the second SCI are independent or
associated with each other. For the associated case, the UE derives a resource for
transmitting the second SCI according to the resource used for transmitting the first
SCI. For example, when the first SCI uses the T, PSCCH candidate resource location
in one PSCCH sub-channel, the second SCI uses the T;* candidate resource locations
among all candidate resource locations. For another example, when the first SCI uses
the T, PSCCH candidate resource location in one PSCCH sub-channel, the candidate
resource location used by the second SCI is the (T,+M;~T,+M,)® PSCCH candidate in
the PSCCH sub-channel.

In still another exemplary embodiment, the resource location for transmitting the
second SCI is fixed or independent of the resource location used for transmitting the
first SCI.

2. Mapping the second SCI onto the PSCCH resource carrying the first SCI, and
transmitting the second SCI on the PSCCH resource carrying the first SCI, wherein the
resource that corresponds to the resource location of the second SCI on the PSSCH
resource carrying the first SCI is punctured;

3. Mapping the first SCI onto the PSCCH resource carrying the second SCI, and
transmitting the first SCI on the PSCCH resource carrying the second SCI, wherein the
resource that corresponds to the resource location of the first SCI on the PSSCH
resource carrying the second SCI is punctured.

Similarly, the carrying manner may be referred to the above description, and will not
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be repeated here.

(3) determining that the resource for transmitting the first SCI is a PSCCH resource,
and the resource for transmitting the second SCI is a separate channel.

In this solution, the first SCI is transmitted on a selected PSCCH resource, the second
SCI is transmitted on a separate channel, and the PSSCH associated with the second
SCI is transmitted on the selected PSSCH resource.

Wherein, the separate channel refers to a channel that is different from the PSCCH
resource and the PSSCH resource and is dedicated to transmitting the second SCI in
the sidelink communication using the 2-stage SCI.

In this embodiment of the present disclosure, the resource location of the separate
channel for carrying the second SCI and the resource location of the first SCI are TDM
and/or FDM;

And/or, the resource location of the separate channel for carrying the second SCI and
the resource location of the PSSCH associated with the second SCI are TDM and/or
FDM.

In the embodiment of the present application, in the possible implementation manner
of step S501, the method of UE further determining at least one PSCCH candidate for
transmitting the PSCCH further includes: further determining at least one PSCCH
candidate for transmitting the PSCCH, among the PSSCH candidates included in the
PSCCH resources corresponding to or associated with the multiple PSSCH sub-
channels, when the UE transmitting the sidelink data by using multiple PSSCH sub-
channels.

Optionally, the UE determines the number of the PSCCH candidates for transmitting
the PSCCH based on at least one of the following: the bits of information of the
PSCCH, sizes of the SCI carried by the PSCCH, formats of the SCI carried by the
PSCCH, and service priorities of the sidelink data (it may be indicated by QoS that is
carried in at least the SCI), a target communication range, types of services
(unicast/groupcast/broadcast), and sizes of the PSCCH candidates. Or, the UE uses the
higher-layer-configured or preconfigured or predefined number of the PSCCH
candidates for transmitting the PSCCH.

Optionally, after the UE determines that the number of PSCCH candidates for
transmitting the PSCCH is N, the UE further determines that N PSCCH candidates in
M PSCCH sub-channels, among all the PSCCH resources associated with the multiple
PSSCH sub-channels, are used for transmitting the PSCCH; specifically, including at
least one of the following:

the UE further determines that N PSCCH candidates included in the M PSCCH sub-
channels with the lowest frequency domain location (or similarly replaced with the

highest frequency domain location), among all the PSCCH resources associated with
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the multiple PSSCH sub-channels, are used for transmitting the PSCCH;

the UE further determines that N PSCCH candidates with the lowest frequency
domain location (or similarly replaced with the highest frequency domain location),
among all the PSCCH resources associated with the multiple PSSCH sub-channels, are
used for transmitting the PSCCH;

the UE further determines a time domain pattern and/or a frequency domain pattern
corresponding to the PSCCH candidate resources for transmitting the PSCCH, among
all the PSCCH resources associated with the multiple PSSCH sub-channels, and de-
termines that the PSSCH candidates corresponding to the frequency domain location
indicated by the pattern are used for transmitting the PSCCH.

As explained in the possible implementation manner of step S501, for further de-
termining that N PSCCH candidates in M PSCCH sub-channels, among all the PSCCH
resources associated with the multiple PSSCH sub-channels, are used for transmitting
the PSCCH, the UE may be based on at least one piece of the following information:
UE identification, radio network tempory identity (RNTI), reference signal con-
figuration, sidelink transmission being first transmission or N* retransmission, re-
dundancy version, geographic location information, channel detection result,
scheduling information sent by the base station, scheduling information sent by other
UESs, where N is a natural number.

Wherein, the reference signal configuration includes at least one of the following: a
demodulation reference signal (DMRS) antenna port, a DMRS pattern, DMRS
scrambling information, DMRS cyclic shift, CSI-RS configuration information, PT-RS
configuration information, and configuration information of other reference signals
dedicated to sidelink channel measurement.

In a specific example, the UE determines that the number of candidates, among the
PSCCH resources associated with each PSSCH sub-channel, for transmitting the
PSCCH is K, and further determines that each of the M PSCCH sub-channels with the
highest frequency domain location has a maximum of K PSCCH candidates for
transmitting the PSCCH, where M is an upper rounding of N/K. When N can be evenly
divided by K, a maximum of K PSCCH candidates in each of the M PSCCH sub-
channels are used for transmitting the PSCCH. When N cannot be evenly divided by
K, a maximum of K PSCCH candidates in each of the M-1 PSCCH sub-channels
among the M PSCCH sub-channels are used to transmit the PSCCHj in the remaining
one PSCCH sub-channel of the M PSCCH sub-channels, N-K*(M-1) PSCCH
candidates are used to transmit the PSCCH. The remaining one PSCCH sub-channel
may be determined according to a preset rule, and may be one sub-channel with the
lowest frequency domain location of the M sub-channels. In this example, the number
of PSCCH candidates included in each PSCCH sub-channel may be greater than K or
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equal to K.

In another specific example, the UE determines based on the sidelink transmission
being a first transmission or the N retransmission that the time domain pattern and/or
the frequency domain pattern corresponding to the PSCCH candidate resources for
transmitting the PSCCH is a time domain pattern and/or frequency domain pattern
having index N in a set of time domain patterns and/or frequency domain patterns cor-
responding to the preconfigured PSCCH candidate resources.

Optionally, after the UE determines the PSCCH candidate resources for transmitting
the PSCCH, the location of the resources is indicated in the SCI carried by the PSCCH.
For example, after the UE further determines that the time domain pattern and/or the
frequency domain pattern corresponding to the PSCCH candidate resources for
transmitting the PSCCH is a time domain pattern and/or frequency domain pattern
having index N in a set of time domain patterns and/or frequency domain patterns cor-
responding to the preconfigured PSCCH candidate resources, the value of N is
indicated in the SCI. For example, after the UE determines that the number of PSCCH
candidates for transmitting the PSCCH is M, the value of M is indicated in the SCI.

Advantages of the above method are that: when the UE transmits the sidelink data by
using multiple PSSCH sub-channels, if the resources for transmitting the PSSCH are
determined according to a predetermined rule (for example, PSSCH candidates with
the lowest frequency domain location or candidates in the PSSCH sub-channel), the
method has lower complexity; if the PSSCH candidate patterns are determined
according to a specific condition, when the different UEs just select the same or
partially overlapping PSSCH to transmit data (that is, a scenario of conflicting). the
PSCCHs can use different PSCCH candidate patterns, respectively, to avoid
overlapping of PSCCH resources, that is, to avoid conflicts of control information,
thereby improving the decoding performance of the PSCCH.

In the embodiment of the present application, for determining resources for
transmitting first sidelink control information (SCI) and second SCI, the method
further includes: when the UE uses multiple PSSCH sub-channels to transmit the
sidelink data, the resources for transmitting the first SCI and the second SCI are de-
termined based on the predetermined rule and/or the scheduling information of the
second SCI.

As illustrated in the possible implementation manner (1) of step S1001, the UE de-
termines that the resource for transmitting the first SCI is a physical sidelink control
channel (PSCCH) resource, and the resource for transmitting the second SCI is a
PSSCH resource. In this scenario, the UE determines that the second SCI is transmitted
on the PSSCH resources in the N PSSCH sub-channels, including determining the
value of N and determining the locations of the N PSSCH sub-channels in the multiple
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PSSCH sub-channels.

Optionally, the UE may determine the value of N based on at least one of the
following: the number of bits and/or sizes of information of the second SCI, the format
of the second SCI, and service priorities of the sidelink data (it may be indicated by
QoS that is carried in at least the SCI), a target communication range, types of services
(unicast/groupcast/broadcast), and sizes of the resources for carrying the second SCI in
each PSSCH sub-channel. Or, the UE uses the higher layer configured or pre-
configured or predefined value of N.

Optionally, the UE may determine the locations of the N PSSCH sub-channels in the
multiple PSSCH sub-channels based on at least one of the following:

determining that the N PSSCH sub-channels are N sub-channels with the lowest
frequency domain index among the multiple PSSCH sub-channels (or similarly
replaced with the N sub-channels with the highest frequency domain index);

determining a frequency domain pattern corresponding to the N PSSCH sub-
channels, and determining that the PSSCH sub-channels corresponding to the
frequency domain locations indicated by the patterns in the multiple PSSCH sub-
channels are the N PSSCH sub-channels.

In a specific example, the UE transmits the sidelink data by using ten PSSCH sub-
channels, the sub-channel indexes of the ten sub-channels are {MO, MO+1, ..., MO+9},
and the UE determines that the second SCI is transmitted on the PSSCH resource in
four PSSCH sub-channels, and the frequency domain pattern corresponding to the four
PSSCH sub-channelsis {1, 1,0,0, 0, 1, 1, 0, 0, 0}, then the UE determines that the
second SCI is transmitted on the sub-channels {M0, MO+1, MO+5, MO+6}.

Optionally, the UE indicates the value of N and/or the locations of the N PSSCH sub-
channels in the multiple PSSCH sub-channels in the first SCI. For the latter, a specific
example is that the UE indicates an index of a frequency domain pattern corresponding
to the N PSSCH sub-channels in the first SCI. For example, the UE is configured with
a set of frequency domain patterns corresponding to the N PSSCH sub-channels, and
further determines a frequency domain pattern corresponding to the actually used N
PSSCH sub-channels in the set, where the index of the pattern is K; then the UE
indicates the value of K in the first SCI. The advantage of indicating the information is
that the receiving terminal UE may decode the second SCI without performing blind
detection, but may determine on which resources the second SCI should be decoded
according to the information indicated in the first SCI.

Optionally, determining by the UE that the second SCI is transmitted on the PSSCH
resources in the N PSSCH sub-channels further includes: the UE mapping the second
SCI to the PSSCH resources by using any one of the following methods:

the UE rate matches the second SCI to the PSSCH resources for transmitting the
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second SCI in all the N PSSCH sub-channels;

the UE rate matches the second SCI to the PSSCH resource for transmitting the
second SCI in one PSSCH sub-channel, and repeats the mapping of the one PSSCH
sub-channel on each of the N PSSCH sub-channels.

the UE rate matches the second SCI to the PSSCH resources for transmitting the
second SCI in the M PSSCH sub-channels, and repeats the mapping of the M PSSCH
sub-channels on every M sub-channels of the N PSSCH sub-channels.

As illustrated in the possible implementation (2) of step S1001, the UE determines
that the resource for transmitting the first SCI and the second SCI is a PSCCH
resource. In this scenario, the UE determines that the second SCI is transmitted on the
PSCCH resources associated with the N PSSCH sub-channels, including determining
the value of N, and determining the locations of the PSCCH resources and/or the
locations of the N PSSCH sub-channels in the multiple PSSCH sub-channels.

Optionally, the UE may determine the value of N based on at least one of the
following: the bits and/or sizes of information of the second SCI, the format of the
second SCI, and service priorities of the sidelink data (it may be indicated by QoS that
is carried in at least the SCI), a target communication range, types of services
(unicast/groupcast/broadcast), and sizes of the resources for carrying the second SCI in
the PSCCH associated with each PSCCH sub-channel. Or, the UE uses the higher-
layer-configured or preconfigured or predefined value of N.

Optionally, determining by the UE the locations of the PSCCH resources includes: if
among the multiple PSSCH sub-channels, the PSCCH resources associated with K
sub-channels with the lowest frequency domain location (or similarly replaced with the
highest frequency domain location) are used to transmit the first SCI, the PSCCH
resources associated with the (K+1)* to (K+N)™ sub-channels with the lowest
frequency domain location are used to transmit the second SCI.

Optionally, the UE may determine the locations of the N PSSCH sub-channels in the
multiple PSSCH sub-channels based on at least one of the following:

determining that the N PSSCH sub-channels are N sub-channels with the lowest
frequency domain index among the multiple PSSCH sub-channels (or similarly
replaced with the N sub-channels with the highest frequency domain index);

determining a frequency domain pattern corresponding to the N PSSCH sub-
channels, and determining that the PSSCH sub-channels corresponding to the
frequency domain locations indicated by the patterns in the multiple PSSCH sub-
channels are the N PSSCH sub-channels. The specific example is similar to the
example provided in the possible implementation (1) of step S1001.

Optionally, the UE indicates at least one of the following in the first SCI: the value of
N, the location of the PSCCH resource for transmitting the second SCI, and the
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locations of the N PSSCH sub-channels associated with the PSCCH resource for
transmitting the second SCI in the multiple PSSCH sub-channels for transmitting
sidelink data. The specific example and advantages are similar to the example and ad-
vantages provided in the possible implementation (1) of step S1001.

Optionally, determining by the UE that the second SCI is transmitted on the PSSCH
resource associated with the N PSSCH sub-channels, further includes: the UE mapping
the second SCI to the PSSCH resources by using any one of the following methods
(optionally, the PSCCH resources may be replaced with the PSCCH resource for
transmitting the second SCI in the following method):

the UE rate matches the second SCI to the PSSCH resources associated with all the N
PSSCH sub-channels;

the UE rate matches the second SCI to the PSCCH resource associated with one
PSSCH sub-channel, and repeats the mapping of the PSCCH resource associated with
the one PSSCH sub-channel on each of the N PSSCH sub-channels.

the UE rate matches the second SCI rate to the PSCCH resources associated with the
M PSSCH sub-channels, and repeats the mapping of the PSCCH resource associated
with the M PSSCH sub-channels on every M sub-channels of the N PSSCH sub-
channels

In the foregoing multiple methods, when the UE transmits the PSSCH and uses
multiple scheduling units in the V2X in the frequency domain (in the prior art, the
frequency domain scheduling unit is a PSSCH sub-channel), it may be used to
determine the PSCCH associated with the PSSCH and/or a frequency domain
transmission resource of the second SCI and map the second SCI to the frequency
domain transmission resource. Similarly, when the UE transmits the PSSCH and uses
multiple scheduling units in the V2X in the time domain (for example, using slot ag-
gregation technology), it can replace the frequency domain scheduling unit, (such as a
PSSCH sub-channel) with a time domain scheduling unit (such as, a time slot) in the
above described methods, and it may correspondingly determine the PSCCH as-
sociated with the PSSCH and/or a time domain transmission resource of the second
SCI and map the second SCI to the time domain transmission resource.

The common advantages of the foregoing multiple methods are that: when the UE
transmits the sidelink data by using multiple PSSCH sub-channels, if the resources for
transmitting the second SCI are determined according to a predetermined rule (for
example, the N PSSCH sub-channels or the PSCCH resources/candidates with the
lowest frequency domain location), the methods have lower complexity; if the PSSCH
candidate patterns are determined according to a specific condition, when the different
UEs just select the same or partially overlapping PSSCH to transmit data (that is, a
scenario of conflicting). the PSCCHs can use different PSCCH candidate patterns, re-
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spectively, to avoid overlapping of PSCCH resources, that is, to avoid conflicts of
control information, thereby improving the decoding performance of the PSCCH.

In this embodiment, the time domain resource location, the frequency domain
resource location, the time domain resource size, and the frequency domain resource
size of each PSCCH resource used for transmitting the SCI in the resource pool may be
at least one of the following: predefined; configured by a base station, including
derived according to the predefined criteria and the resource pool configuration in-
formation; dynamically indicated by the base station, including derived according to
the predefined criteria and the information dynamically indicated by of the base
station.

In a specific example, at least one of the time domain resource location, the
frequency domain resource location, the time domain resource size, and the frequency
domain resource size of each PSCCH resource for transmitting the SCI in the resource
pool is configured by a base station or a higher layer. Specifically, it can be a portion
of resource pool configuration, or is independent of the resource pool configuration.

In another specific example, at least one of the time domain resource location, the
frequency domain resource location, the time domain resource size, and the frequency
domain resource size of each PSCCH resource for transmitting the SCI in the resource
pool is derived according to a V2X sub-channel configuration, wherein the V2X sub-
channel configuration further includes a PSCCH sub-channel configuration and/or a
PSSCH sub-channel configuration.

In still another specific example, a terminal uses a time domain resource location, a
frequency domain resource location, a time domain resource size, and/or a frequency
domain resource size of each PSCCH resource in the predefined resource pool before
obtaining the base station configuration information or the dynamic indication in-
formation, and uses the time domain resource size and the frequency domain resource
size configured/indicated by the base station, and continues to use predefined time
domain resource locations and frequency domain resource locations after obtaining the
time domain resource size and the frequency domain resource size of each PSCCH
resource carried in the base station configuration information or the dynamic indication
information.

Wherein when more than one SCI are used for sidelink transmission, the SCI may be
the first SCI and/or the second SCI. The PSCCH resources for transmitting the first
SCI and/or the second SCI are defined by one set of PSCCH candidates, the set of
PSCCH candidates may include one PSCCH candidate or include multiple PSCCH
candidates. The PSCCH set may be composed of at least one PSCCH sub-channel.
Similarly, the PSCCH sub-channel may be a PSCCH sub-channel for transmitting the
first SCI and/or the second SCI, which is defined by another set of PSCCH candidates,
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the another set of PSCCH candidates include one PSCCH candidate or multiple
PSCCH candidates.

In a specific example, when the V2X sub-channel configuration includes a PSCCH
sub-channel with a frequency domain size of M RBs and there are N PSCCH
candidates in the PSCCH sub-channel, the PSCCH candidate has a frequency domain
size of M/N, and a time domain size being equal to that of the PSCCH sub-channel. In
another specific example, when the V2X sub-channel configuration includes a PSSCH
sub-channel with a frequency domain size of M RBs and there are N PSCCH
candidates in the V2X sub-channel, the PSCCH candidate has a frequency domain size
of M/N, and a time domain size being equal to that of the PSCCH sub-channel.

The above embodiments can be used for a scenario that the sidelink transmission
uses a full time slot or a partial of time slot. For the scenario that uses a full time slot,
one V2X sub-channel or one V2X transmission has a time domain size of 1 time slot or
N full time slots. For the scenario that uses a partial of time slot, one V2X sub-channel
or one V2X transmission has a time domain size of x symbols in 1 time slot, or N time
slots and each time slot having x available symbols. Wherein, when one V2X sub-
channel or o V2X transmission includes the PSSCH and the PSCCH of the TDM, the
time domain size of the PSSCH and the PSCCH is determined according to the number
of available symbols in the corresponding time slot.

Correspondingly, the embodiment of the present disclosure further provides a
method for receiving control information. As shown in FIG. 13, the method includes:

Step S1301: receiving first sidelink control information (SCI) on a physical sidelink
control channel (PSCCH) resource.

Step S1302: when the target identification determined based on a decoded first SCI is
a specific identification, receiving second SCI on a physical sidelink shared channel
(PSSCH) resource or a PSCCH resource or a separate channel, wherein the first SCI
and the second SCI are associated with the same PSSCH.

Wherein, the specific identification is at least one identification configured by the
high layer, or a pre-configured physical layer identification. In this embodiment of the
present disclosure, the specific identification may include the identification of the UE
itself, that is, when the current UE determines that the target UE indicated by the SCI
includes itself, the second SCI is received on the PSSCH resource or on the PSCCH
resource or on a separate channel.

Specifically, in step S1302, the resource for receiving the second SCI may be de-
termined according to the resource of the received first SCI, and the second SCI is
received on the determined resource for receiving the second SCI.

For the method for receiving the control information provided by the embodiment of

the present disclosure, the implementation principle and the technical effects thereof
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may be referred to the description in the foregoing embodiments, and are not repeated
herein.

It should be noted that the PSCCH in the embodiment of the present disclosure may
be a physical downlink control channel (PDCCH), an enhanced PDCCH (EPDCCH),
and a machine type communication PDCCH (MPDCCH), a narrowband physical
downlink control channel (NPDCCH), NR-PDCCH; the PSSCH may be a physical
downlink shared channel (PDSCH), EPDSCH, MPDSCH, NPDSCH, NR-PDSCH.

The time slot in the foregoing embodiments may be a subframe or a time slot corre-
sponding to the resource pool of the sidelink communication, unless otherwise
specified. For example, in the V2X system, a resource pool is defined by a repeated bit
map mapped onto a particular set of time slots, the set of time slots may be all time
slots, or all of the other time slots except for some specific time slots (such as the time
slots of transmitting the master information block (MIB)/system information blocks
(SIB)). The time slot indicated as "1" in the bitmap may be used for V2X transmission,
and belongs to the subframe/time slot corresponding to the V2X resource pool; the
time slot indicated as "0" is not available for V2X transmission, and does not belong to
the subframe/time slot corresponding to the V2X resource pool. Further, the time slot
in each of the above embodiments may be a full time slot, or may be a number of
symbols corresponding to the sidelink communication in one time slot. For example,
when the sidelink communication is configured to be performed in the (X;~X,)®
symbols of each time slot, the time slots in the above embodiments are the (X;~X,)®
symbols in the time slot in this case.

In the above embodiments, the information that is configured by the base station,
indicated by the signaling, configured by the higher layer, and pre-configured includes
a set of configuration information; or includes multiple sets of configuration in-
formation, and the UE selects and uses a set of configuration information from the
multiple sets of configuration information according to the predefined conditions; or
includes a set of configuration information including multiple subsets, and the UE
selects and uses a subset from the multiple subsets according to the predefined
conditions.

In the above embodiments, the technology applicable to V2X may also be extended
to other sidelink transmission systems. For example, the V2X sub-channel may also be
extended to other sidelink transmission systems, such as D2D to become as D2D sub-
channels. The V2X resource pool may also be extended to other sidelink transmission
systems, such as D2D to become as a D2D resource pool.

In the above embodiments, when the sidelink communication system is a V2X
system, the terminal or the UE may be of various types such as a vehicle, an infras-

tructure, a pedestrian, and the like.
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The embodiment of the present disclosure further provides an apparatus for
transmitting control information. As shown in FIG. 14, the transmission apparatus 140
may include a determining module 1401 and a transmission module 1402.

The determining module 1401 is configured to determine at least one PSCCH
candidate on the selected at least one PSCCH resource when performing sidelink com-
munication.

The transmission module 1402 is configured to transmit the PSCCH on the de-
termined at least one PSCCH candidate.

In an optional implementation, the transmission module 1402 is further configured to
transmit a PSSCH associated with the PSCCH on the selected at least one physical
sidelink shared channel (PSSCH) resource.

Wherein, the selected at least one PSSCH resource and the selected at least one
PSCCH resource are independent or associated with each other.

In an optional implementation manner, the selected at least one PSSCH resource and
the selected at least one PSCCH resource being independent or associated with each
other, includes: the selected at least one PSSCH resource being associated with more
than one selected PSCCH resources.

In an optional implementation manner, the transmission module 1402 is further
configured to transmit the PSSCH associated with the PSCCH on PSCCH candidates
other than the determined at least one PSCCH candidate.

In an optional implementation manner, the determining module 1401 is specifically
configured to determine at least one PSCCH candidate on the selected at least one
PSCCH resource based on at least one piece of the following information: UE identi-
fication, radio network tempory identity (RNTI), reference signal configuration,
sidelink transmission being first transmission or N retransmission, redundancy
version, geographic location information, channel detection result, scheduling in-
formation sent by the base station, scheduling information sent by other UEs, where N
is a natural number.

In an optional implementation manner, the reference signal configuration includes at
least one of the following: a demodulation reference signal (DMRS) antenna port, a
DMRS pattern, DMRS scrambling information, DMRS cyclic shift, CSI-RS con-
figuration information, PT-RS configuration information, and configuration in-
formation of other reference signals dedicated to sidelink channel measurement.

In an optional implementation, the reference signal configuration is a reference signal
configuration used by the PSCCH and/or the PSSCH.

In an optional implementation manner, the transmission module 1402 is further
configured to transmit a DMRS corresponding to the PSSCH on the determined
PSSCH resources.
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In an optional implementation, the transmission module 1402 is specifically
configured to transmit the DMRS corresponding to the PSCCH by at least one of the
following ways: transmitting on the determined at least one PSCCH candidate;
transmitting on all of the PSCCH candidates in the PSCCH sub-channel corresponding
to the determined at least one PSCCH candidate; transmitting on all of the PSCCH
candidates in the at least one PSCCH resource corresponding to the determined at least
one PSCCH candidate; and transmitting on all of the PSCCH candidates in the selected
at least one PSCCH resource.

In an optional implementation manner, each of PSCCH resources comprises at least
one of the following: a first set of PSCCH candidates, the first set of PSCCH
candidates comprising at least one PSCCH candidate; at least one PSCCH sub-
channel; a PSCCH resource using at least one of following predefined or configured
items: time domain resource size, frequency domain resource size, time domain
resource location, frequency domain resource location; at least one control channel
element (CCE); and at least one resource element group (REG).

In an optional implementation manner, when each of PSCCH resources comprises at
least one PSCCH sub-channel, each PSCCH sub-channel comprises a second set of
PSCCH candidates, the second set of PSCCH candidates comprises at least one
PSCCH candidate.

In an optional implementation manner, when the size of one PSCCH sub-channel is
M resource blocks (RB) in the frequency domain and L symbols in the time domain,
the size of each PSCCH candidate is M/X RBs in the frequency domain and L symbols
in the time domain, or the size of each PSCCH candidate is M/X*k RBs in the
frequency domain and L/k symbols in the time domain, where X represents the number
of PSCCH candidates included in one PSCCH sub-channel, k represents the number of
PSCCH candidates for frequency division multiplexing (FDM) on the same time
domain resource in one PSCCH sub-channel.

In an optional implementation, the determining module 1401 is specifically
configured to: when determining the at least one PSCCH candidate on the selected one
PSCCH resource according to the DMRS antenna port, according to the DMRS
antenna port S, use the Yt of the Y PSCCH candidates in the selected one PSCCH
sub-channel as the determined PSCCH candidate, wherein the mapping relationship
between Y, and S is predefined.

In an optional implementation manner, when the Y PSCCH candidates in the
selected one PSCCH sub-channel are FDM, the transmission module 1402 is
specifically configured to transmit the PSCCH on the determined at least one PSCCH
candidate includes: when the PSCCH is transmitted on the determined Y * PSCCH

candidate, the following frequency domain resources of the selected one PSCCH sub-
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channel are used:

RB#m+(Y,-1)*P ~ RB#m+Y,*P-1

Wherein the frequency domain granularity of each PSCCH candidate is P RBs, and
RB#m is the starting RB of the one PSCCH sub-channel, and RB#m+(Yy-1)*P ~
RB#m+Y*P-1 represents that the range of frequency domain resources used is
RB#m+(Y-1)*P to RB#m+Y,*P-1.

In an optional implementation manner, when determining at least one PSCCH
candidate on the selected at least one PSCCH resource according to the DMRS antenna
port and/or the DMRS pattern, the transmission module 1402 is specifically configured
to transmit DMRS corresponding to the DMRS antenna port and/or DMRS pattern.

It will be apparent to those skilled in the art that for the transmission apparatus
provided by the embodiments of the present disclosure, the implementation principle
and the technical effects thereof are the same as those of the foregoing method em-
bodiments, for sake of describing and being concise, and what are not mentioned in the
embodiment may referred to the description in the foregoing method embodiments,
and are not repeated herein.

The embodiment of the present disclosure further provides an apparatus for
transmitting control information. As shown in FIG. 15, the transmission apparatus 150
may include a determining module 1501 and a transmission module 1502.

The determining module 1501 is configured to determine resources for transmitting
first sidelink control information (SCI) and second SCI, the first SCI and the second
SCI being associated to the same physical sidelink shared channel (PSSCH).

The transmission module 1502 is configured to transmit the first SCI and the second
SCI on the determined resources.

In an optional implementation manner, the determining module 1501 is specifically
configured to any one of the following: determine that the resource for transmitting the
first SCI is a PSCCH resource, and the resource for transmitting the second SCl is a
PSSCH resource; determine that the resource for transmitting the first SCI and the
second SCI is a PSCCH resource; determine that the resource for transmitting the first
SCI is a PSCCH resource, and the resource for transmitting the second SCI is a
separate channel.

In an optional implementation manner, when determining that the resource for
transmitting the second SCI is the PSSCH resource, the transmission module 1502 is
specifically configured to any one of the following: map respectively the second SCI
and the PSSCH associated with the second SCI onto the determined PSSCH resources
and use non-overlapped resource locations, and transmit the second SCI and the
PSSCH associated with the second SCI on the determined PSSCH resources; map the
second SCI onto the PSSCH resource carrying the PSSCH associated with the second
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SCI, and transmit the second SCI on the PSSCH resource carrying the PSSCH as-
sociated with the second SCI, wherein the resource that corresponds to the resource
location of the second SCI on the PSSCH resource carrying the PSSCH associated
with the second SCI is punctured.

In an optional implementation manner, the transmission module 1502 is specifically
configured to: map the second SCI onto the determined PSSCH resources, and rate
match the PSSCH associated with the second SCI to other PSSCH resources among
the determined PSSCH resources that are not used to transmit the second SCI based on
at least one manner of the following: the order of first the frequency domain then the
time domain; the order of first the time domain then the frequency domain; and a pre-
determined pattern.

In an optional implementation manner, the resource location for mapping the second
SCI and the resource location of the first SCI are fully or partially time division mul-
tiplexing (TDM) and/or frequency division multiplexing (FDM).

In an optional implementation manner, the transmission module 1502 is specifically
configured to map the second SCI onto a predefined resource element (RE), a resource
element group (REG) or a symbol.

In an optional implementation manner, when determining that the resource for
transmitting the first SCI and the second SCI are PSCCH resources, the transmission
module 1502 is specifically configured to any one of the following: map respectively
the first SCI and the second SCI onto the determined PSCCH resources and use non-
overlapped resource locations, and transmit the first SCI and the second SCI on the de-
termined PSCCH resources; map the second SCI onto the PSCCH resource carrying
the first SCI, and transmit the second SCI on the PSCCH resource carrying the first
SCI, wherein the resource that corresponds to the resource location of the second SCI
on the PSSCH resource carrying the first SCI is punctured; and map the first SCI onto
the PSCCH resource carrying the second SCI, and transmit the first SCI on the PSCCH
resource carrying the second SCI, wherein the resource that corresponds to the
resource location of the first SCI on the PSSCH resource carrying the second SCI is
punctured.

In an optional implementation manner, the determined PSCCH resources includes at
least one PSCCH resource, each PSCCH resource includes at least one PSCCH
candidate, and the transmission module 1502 is specifically configured to transmit the
first SCI on at least one PSCCH candidate among the determined PSCCH resources;
transmit the second SCI on other PSCCH resources that are not used to transmit the
first SCI among the determined PSCCH resources.

In an optional implementation manner, the transmission module 1502 is specifically

configured to transmit the second SCI on at least one of the other PSCCH candidates
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that are not used to transmit the first SCI among the determined PSCCH resources.

In an optional implementation manner, the resource for transmitting the first SCI and
the resource for transmitting the second SCI are independent or associated with each
other.

In an optional implementation manner, when the resource for transmitting the first
SCI and the resource for transmitting the second SCI are associated with each other,
the determining module 1501 is specifically configured to derive the resource for
transmitting the second SCI based on the resource for transmitting the first SCI.

In an optional implementation manner, the resource location of the separate channel
for carrying the second SCI and the resource location of the first SCI are TDM and/or
FDM; and/or the resource location of the separate channel for carrying the second SCI
and the resource location of the PSSCH associated with the second SCI are TDM and/
or FDM.

In an optional implementation manner, at least one of a time domain resource
location, a frequency domain resource location, a time domain resource size, and a
frequency domain resource size of a PSCCH resource used for transmitting the SCI is
configured by a base station or a higher layer; or, at least one of a time domain
resource location, a frequency domain resource location, a time domain resource size,
and a frequency domain resource size of a PSCCH resource for transmitting an SCI is
derived according to a sub-channel configuration, wherein the sub-channel con-
figuration further includes a PSCCH sub-channel configuration and/or PSSCH sub-
channel configuration; or, at least one of a time domain resource location, a frequency
domain resource location, a time domain resource size, and a frequency domain
resource size of a PSCCH resource for transmitting the SCI is predefined.

In an optional implementation manner, at least one of a time domain resource
location, a frequency domain resource location, a time domain resource size, and a
frequency domain resource size of a PSCCH resource for transmitting the SCI
configured by a base station or a higher layer is a portion of resource pool con-
figuration, or is independent of the resource pool configuration.

It will be apparent to those skilled in the art that for the transmission apparatus
provided by the embodiments of the present disclosure, the implementation principle
and the technical effects thereof are the same as those of the foregoing method em-
bodiments, for sake of describing and being concise, and what are not mentioned in the
embodiment may referred to the description in the foregoing method embodiments,
and are not repeated herein.

The embodiment of the present disclosure further provides an apparatus for
transmitting control information. As shown in FIG. 16, the transmission device 160

may include a first receiving module 1601 and a second receiving module 1602.
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The first receiving module 1601 is configured to receive first SCI on a PSCCH
resource.

The second receiving module 1602 is configured to: when the target identification
determined based on a decoded first SCI is a specific identification, receiving second
SCI on a physical sidelink shared channel (PSSCH) resource or a PSCCH resource or a
separate channel, wherein the first SCI and the second SCI are associated with the
same PSSCH.

In an optional implementation manner, the specific identification is at least one iden-
tification configured by the higher layer or a pre-configured physical layer identi-
fication.

In an optional implementation, the second receiving module 1602 is specifically
configured to determine a resource for receiving the second SCI based on the resource
of the received first SCI, and receiving the second SCI on the determined resource for
receiving the second SCI.

The embodiment of the present disclosure further provides an electronic device (for
example, a terminal device), including: a processor and a memory, where the memory
stores at least one instruction, at least one program, a code set or an instruction set, the
at least one instruction, the at least one program, the code set or the instruction set is
loaded and executed by the processor to implement the corresponding content in the
foregoing method embodiments.

Optionally, the electronic device may further include a transceiver. The processor is
connected to the transceiver via such as a bus. It should be noted that, in the practical
application, the number of transceiver is not limited to one, and the structure of the
electronic device does not constitute a limitation to the embodiment of the present
disclosure.

Wherein, the processor may be a CPU, a general purpose processor, a DSP, an ASIC,
an FPGA or other programmable logic device, a transistor logic device, a hardware
component, or any combination thereof. It is possible to implement or execute the
various illustrative logical blocks, modules and circuits described in conjunction with
the present disclosure. The processor may also be a combination of computing
functions, for example, including a combination of one or more microprocessor, a
combination of a DSP and a microprocessor, and the like.

The bus may include a path for communicating information between the above
components. The bus may be a peripheral component interconnect (PCI) bus or an
extended industry standard architecture (EISA) bus. The bus may be divided into an
address bus, a data bus, a control bus, and so on. The memory may be a read only
memory (ROM) or other type of static storage device that can store static information

and instructions, random access memory (RAM) or other types of dynamic storage
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device that can store information and instructions, also may be electrically erasable
programmable read only memory (EEPROM), compact disc read only memory
(CD-ROM) or other optical disc storage, optical disc storage (including compression
optical discs, laser discs, optical discs, digital versatile discs, Blu-ray discs, etc.),
magnetic disk storage media or other magnetic storage devices, or any other medium
that can be used to carry or store desired program code in the form of instructions or
data structures and can be accessed by a computer, but not limited to this.

The embodiment of the present disclosure further provides a computer readable
storage medium for storing computer instructions, which when executed on a
computer, enable the computer to execute the corresponding content in the foregoing
method embodiments.

It should be understood that although the each of steps in the flowchart of the
drawings are sequentially shown as the arrows, these steps are not necessarily
performed in the order indicated by the arrows. Unless otherwise expressly stated
herein, the implementation of these steps is not strictly limited in the order, and they
may be performed in other orders. Moreover, at least some of the steps in the flowchart
of the drawings may include multiple sub-steps or stages, and the multiple sub-steps or
stages are not necessarily performed at the same time, but may be performed at
different times, and the multiple sub-steps or stage are not necessary to be performed
sequentially, but may be performed alternately with at least a portion of other steps or
sub-steps or stages of other steps.

The above descriptions are only a portion of the embodiments of the present
disclosure, and it should be noted that those skilled in the art can make several im-
provements and modifications without departing from the principles of the present
disclosure. These improvements and modifications should be considered to fall with

the scope of protection of the present disclosure.
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Claims

A method for transmitting control information, wherein each of
physical sidelink control channel (PSCCH) resources comprises at least
one PSCCH candidate, and the method comprising:

determining at least one PSCCH candidate on the selected at least one
PSCCH resource when performing sidelink communication; and
transmitting the PSCCH on the determined at least one PSCCH
candidate.

The method for transmitting control information according to claim 1,
each of PSCCH resources comprises at least one of the following:

a first set of PSCCH candidates, the first set of PSCCH candidates
comprising at least one PSCCH candidate;

at least one PSCCH sub-channel;

a PSCCH resource using at least one of following predefined or
configured items: time domain resource size, frequency domain
resource size, time domain resource location, frequency domain
resource location;

at least one control channel element (CCE); and

at least one resource element group (REG).

The method for transmitting control information according to claim 2,
when each of PSCCH resources comprises at least one PSCCH sub-
channel, each PSCCH sub-channel comprises a second set of PSCCH
candidates, the second set of PSCCH candidates comprises at least one
PSCCH candidate.

A method for transmitting control information, comprising:
determining resources for transmitting first sidelink control information
(SCI) and second SCI, the first SCI and the second SCI being as-
sociated to the same physical sidelink shared channel (PSSCH); and
transmitting the first SCI and the second SCI on the determined
resources.

The method for transmitting control information according to claim 4,
the determining resources for transmitting the first SCI and the second
SCI comprises any one of the following:

determining that the resource for transmitting the first SCI is a physical
sidelink control channel (PSCCH) resource, and the resource for
transmitting the second SCI is a PSSCH resource;

determining that the resource for transmitting the first SCI and the
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second SCI are PSCCH resources;

determining that the resource for transmitting the first SCI is a PSCCH
resource, and the resource for transmitting the second SCI is a separate
channel.

The method for transmitting control information according to claim 5,
when the determining that the resource for transmitting the second SCI
is the PSSCH resource, the transmitting the second SCI on the de-
termined resource comprising any one of the following:

mapping respectively the second SCI and the PSSCH associated with
the second SCI onto the determined PSSCH resources and using non-
overlapped resource locations, and transmitting the second SCI and the
PSSCH associated with the second SCI on the determined PSSCH
resources;

mapping the second SCI onto the PSSCH resource carrying the PSSCH
associated with the second SCI, and transmitting the second SCI on the
PSSCH resource carrying the PSSCH associated with the second SCI,
wherein the resource that corresponds to the resource location of the
second SCI on the PSSCH resource carrying the PSSCH associated
with the second SCI is punctured.

The method for transmitting control information according to claim 4,
when the determining that the resource for transmitting the first SCI
and the second SCI are PSCCH resources, the transmitting the first SCI
and the second SCI on the determined resource comprises any one of
the following:

mapping respectively the first SCI and the second SCI onto the de-
termined PSCCH resources and using non-overlapped resource
locations, and transmitting the first SCI and the second SCI on the de-
termined PSCCH resources;

mapping the second SCI onto the PSCCH resource carrying the first
SCI, and transmitting the second SCI on the PSCCH resource carrying
the first SCI, wherein the resource that corresponds to the resource
location of the second SCI on the PSSCH resource carrying the first
SCI is punctured; and

mapping the first SCI onto the PSCCH resource carrying the second
SCI, and transmitting the first SCI on the PSCCH resource carrying the
second SCI, wherein the resource that corresponds to the resource
location of the first SCI on the PSSCH resource carrying the second
SCI is punctured.
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The method for transmitting control information according to claim 7,
the determined PSCCH resources comprises at least one PSCCH
resource, each PSCCH resource comprises at least one PSCCH
candidate, and the transmitting the first SCI and the second SCI on the
determined PSCCH resources comprises:

transmitting the first SCI on at least one PSCCH candidate among the
determined PSCCH resources;

transmitting the second SCI on other PSCCH resources that are not
used to transmit the first SCI among the determined PSCCH resources.
A method for receiving control information, comprising:

receiving first sidelink control information (SCI) on a physical sidelink
control channel (PSCCH) resource; and

when the target identification determined based on a decoded first SCI
is a specific identification, receiving second SCI on a physical sidelink
shared channel (PSSCH) resource or a PSCCH resource or a separate
channel, wherein the first SCI and the second SCI are associated with
the same PSSCH.

The method for receiving control information according to claim 9, the
receiving the second SCI on the PSSCH resource or the PSCCH
resource or the separate channel comprises:

determining a resource for receiving the second SCI based on the
resource of the received first SCI, and receiving the second SCI on the
determined resource for receiving the second SCI.

An apparatus for transmitting control information, wherein each of
physical sidelink control channel (PSCCH) resources comprises at least
one PSCCH candidate, and the apparatus comprising:

a determining module configured to determine at least one PSCCH
candidate on the selected at least one PSCCH resource when
performing sidelink communication; and

a transmission module configured to transmit the PSCCH on the de-
termined at least one PSCCH candidate.

An apparatus for transmitting control information, comprising:

a determining module configured to determine resources for
transmitting first sidelink control information (SCI) and second SCI,
the first SCI and the second SCI being associated to the same physical
sidelink shared channel (PSSCH); and

a transmission module configured to transmit the first SCI and the

second SCI on the determined resources.
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An apparatus for receiving control information, comprising:

a first receiving module configured to receive first SCI on a PSCCH
resource;

a second receiving module configured to: when the target identification
determined based on a decoded first SCI is a specific identification,
receiving second SCI on a physical sidelink shared channel (PSSCH)
resource or a PSCCH resource or a separate channel, wherein the first
SCI and the second SCI are associated with the same PSSCH.

An electronic device, comprising:

a processor; and

a memory,

the memory stores at least one instruction, at least one program, a code
set or an instruction set, the at least one instruction, the at least one
program, the code set or the instruction set is loaded and executed by
the processor to implement the method of any of claims 1-10.

A computer readable storage medium, the computer readable storage
medium stores computer instructions, programs, code sets, or in-
struction sets that, when executed on a computer, cause a computer to

implement the method of any of claims 1-10.
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[Fig. 1]
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[Fig. 7A]
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[Fig. 9B]
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[Fig. 13]
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