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METHOD AND APPARATUS FOR DATA TRANSMISSION

TECHNICAL FIELD

[0001] Implementations of the disclosure relates to the technical field of communication, and
in particular to a method and apparatus for data transmission in device to device (D2D)

communication and vehicle to everything (V2X) communication.

BACKGROUND

[0002] The Internet of vehicles (IoV) or vehicle to everything (V2X) communication is a
sidelink (SL) transmission technology based on device to device (D2D) communication. Unlike the
conventional long term evolution (LTE) system in which data is received or transmitted through a
base station, the IoV system adopts a terminal-to-terminal direct communication mode, thus having
higher spectrum efficiency and lower transmission latency. In transmission of a data channel, SL
transmission performance can be effectively improved by adopting a suitable transport block size
(TBS). Therefore, how to accurately determine a TBS for a data channel in SL transmission has

become a problem to be solved.

SUMMARY

[0003] A method and apparatus for data transmission are provided in the disclosure, which
can accurately determine a transport block size (TBS) for a data channel in sidelink (SL)
transmission.

[0004] According to a first aspect, a method for data transmission is provided. The method
includes the following. A terminal device determines number of resource elements (REs) for a
physical sidelink shared channel (PSSCH) in a second resource according to a first resource used
for transmitting a physical sidelink control channel (PSCCH) and the second resource used for

transmitting the PSSCH, where the first resource at least partially overlaps with the second
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resource. The terminal device determines a TBS for the PSSCH according to the number of the REs
for the PSSCH.

[0005] According to a second aspect, a terminal device is provided. The terminal device can
perform the method in the first aspect or any implementations of the first aspect. Specifically, the
terminal device includes a function module configured to perform the method in the first aspect or
any implementations of the first aspect.

[0006] According to a third aspect, a terminal device is provided. The terminal device
includes a processor and a memory. The memory is configured to store computer programs. The
processor is configured to invoke and execute the computer programs stored in the memory, to
perform the method in the first aspect or any implementations of the first aspect.

[0007] According to a fourth aspect, a chip is provided. The chip is configured to implement
the method in the first aspect or any implementations of the first aspect. Specifically, the chip
includes a processor. The processor is configured to invoke and execute computer programs stored
in a memory, to cause a device equipped with the chip to perform the method in the first aspect or
any implementations of the first aspect.

[0008] According to a fifth aspect, a computer-readable storage medium is provided. The
computer-readable storage medium is configured to store computer programs which enable a
computer to perform the method in the first aspect or any implementations of the first aspect.
[0009] According to a sixth aspect, a computer program product is provided. The computer
program product includes computer program instructions which enable a computer to perform the
method in the first aspect or any implementations of the first aspect.

[0010] According to a seventh aspect, a computer program is provided, where the computer
program, when run on a computer, enables the computer to perform the method in the first aspect or
any implementations of the first aspect.

[0011] Based on the above-mentioned technical solutions, in SL transmission, when a
transmission resource for the PSCCH overlaps with that for the PSSCH indicated by the PSCCH,
the number of the REs for the PSSCH can be determined according to the transmission resource for
the PSCCH and the transmission resource for the PSSCH, so that the TBS for the PSSCH can be

accurately determined according to the number of the REs for the PSSCH.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a schematic diagram illustrating a wireless communication system applied to
implementations of the disclosure.
[0013] FIG. 2 is a schematic architecture diagram illustrating another application scenario in

implementations of the disclosure.

[0014] FIG. 3 is a schematic diagram illustrating overlapping of transmission resources for a
physical sidelink control channel (PSCCH) and a physical sidelink shared channel (PSSCH).
[0015] FIG. 4 is a schematic diagram illustrating a first PSCCH and a second PSCCH.
[0016] FIG. 5 is a schematic diagram illustrating a usage of each resource in a slot.

[0017] FIG. 6 is a schematic diagram illustrating a sidelink (SL) feedback between terminal
devices.

[0018] FIG. 7 is a schematic diagram illustrating a transmission resource for an SL feedback
channel.

[0019] FIG. 8 is a schematic flow chart illustrating a method for data transmission in

implementations of the disclosure.

[0020] FIG. 9 is a schematic block diagram illustrating a terminal device in implementations
of the disclosure.

[0021] FIG. 10 is a schematic structural diagram illustrating a terminal device in
implementations of the disclosure.

[0022] FIG. 11 is a schematic structural diagram illustrating an apparatus for data

transmission in implementations of the disclosure.

DETAILED DESCRIPTION

[0023] Technical solutions in implementations of the disclosure will be described below with
reference to the accompanying drawings.

[0024] The technical solutions in implementations of the disclosure is applicable to various
communication systems, for example, a global system of mobile communication (GSM), a code
division multiple access (CDMA) system, a wideband code division multiple access (WCDMA)

system, a long term evolution (LTE) system, an LTE frequency division duplex (FDD) system, an
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LTE time division duplex (TDD) system, an advanced LTE (LTE-A) system, a new radio (NR)
system, an evolved system of the NR system, an LTE-based access to unlicensed spectrum (LTE-U)
system, a NR-based access to unlicensed spectrum (NR-U) system, a universal mobile
telecommunication system (UMTS), a wireless local area networks (WLAN), a wireless fidelity
(WiFi), a 5th generation (5G) system, or other communication systems.

[0025] Generally, the related communication system supports a limited number of
connections and therefore is easy to implement. However, with development of the communication
technology, the mobile communication system not only supports conventional communication, but
also supports, for example, device to device (D2D) communication, machine to machine (M2M)
communication, machine type communication (MTC), vehicle to vehicle (V2V) communication.
Implementations of the disclosure also can be applied to these communication systems.

[0026] Additionally, a communication system in implementations of the disclosure is
applicable to a carrier aggregation (CA) scenario, a dual connectivity (DC) scenario, a standalone
(SA) layout scenario, or the like.

[0027] Exemplarily, as illustrated in FIG. 1 and FIG. 2, the communication system 100
applied to implementations of the disclosure includes a network device 10. The network device 10
may be a device that can communicate with a terminal device. The network device 10 can provide a
communication coverage for a specific geographical area and communicate with a terminal device
located in the coverage area.

[0028] In implementations of the disclosure, for example, the network device 10 may be a
base transceiver station (BTS) in the GSM or CDMA system, a nodeb (NB) in the WCDMA
system, an evolutional node b (eNB or eNodeB) in the LTE system, or a radio controller in a cloud
radio access network (CRAN). Alternatively, the network device 110 may be a mobile switching
center, a relay station, an access point (AP), an in-vehicle device, a wearable device, a hub, a
switch, a bridge, a router, a network device in a 5G network, a network device in a future evolved
public land mobile network (PLMN), or the like. Alternatively, the network device 110 also may be
a satellite in a national telecommunication network (NTN) system.

[0029] The communication system 100 may also include at least one terminal device located
in a coverage range of the network device 10, such as a terminal device 20 and a terminal device 30.
The terminal device may be mobile or fixed. Alternatively, the terminal device may refer to a user

equipment (UE), an access terminal, a subscriber unit, a subscriber station, a mobile station, a
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remote station, a remote terminal, a mobile device, a user terminal, a terminal, a wireless
communication device, a user agent, or a user apparatus. The terminal device may also be a cellular
radio telephone, a cordless telephone, a session initiation protocol (SIP) telephone, a wireless local
loop (WLL) station, a personal digital assistant (PDA), a handheld device with wireless
communication functions, a computing device, other processing devices coupled with a wireless
modem, an in-vehicle device, a wearable device, a terminal device in the future 5G network, a
terminal device in a future evolved public land mobile network (PLMN), etc., which will not be
limited herein.

[0030] D2D communication can be performed between the terminal device 20 and the
terminal device 30. In D2D communication, the terminal device 20 can directly communicate with
the terminal device 30 through a D2D link, i.e., a sidelink (SL). For example, in implementations
illustrated in FIG. 1 or FIG. 2, the terminal device 20 directly communicates with the terminal
device 30 through an SL. In FIG. 1, the terminal device 20 communicates with the terminal device
30 through an SL, where transmission resources for the terminal devices are allocated by the
network device. In FIG. 2, the terminal device 20 communicates with the terminal device 30
through an SL, where transmission resources for the terminal devices are autonomously selected by
the terminal device 20 and the terminal device 30, such that there is no need for the network device
to allocate the transmission resources.

[0031] FIG. 1 and FIG. 2 illustrate a network device and two terminal devices, which will not
be limited herein. The communication system 100 may include multiple network devices, and there
can be other numbers of terminal devices in a coverage range of each of the network devices. In
addition, the communication system 100 may further include other network entities such as a
network controller, a mobile management entity, or the like.

[0032] In implementations of the disclosure, D2D communication may refer to V2V
communication or vehicle to everything (V2X) communication. In V2X communication, X may
broadly refer to any device with wireless receiving and transmitting functions, for example but not
limited to a slow-moving wireless device, a fast-moving in-vehicle device, a network control node
with wireless transmitting and receiving functions, or the like. It can be understood that,
implementations of the disclosure are mainly applied to a V2X communication scenario, but also

may be applied to any other D2D communication scenarios, which will not be limited herein.
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[0033] The terminal device above can adopt two transmission modes to perform SL
transmission, i.e., a first mode and a second mode. In the first mode, the transmission resource for
the terminal device is allocated by the network device. The terminal device performs data
transmission on the SL according to the resource allocated by the network device. The network
device can allocate a resource for single transmission to the terminal device and also can allocate a
resource for semi-static transmission to the terminal device. In LTE-V2X, the first mode is called
mode 3. In the second mode, the terminal device selects from a resource pool a resource for data
transmission. In LTE-V2X, the second mode is called mode 4.

[0034] In NR-V2X, autonomous driving may be supported. Therefore, a higher request for
data interaction between vehicles is required, for example, higher throughput, lower latency, higher
reliability, a greater coverage range, or a more flexible resource allocation. Likewise, two
transmission modes are introduced in NR-V2X, i.e., mode 1 and mode 2. In mode 1, the network
device allocates a transmission resource to the terminal device, which corresponds to the first mode
above. In mode 2, the terminal device autonomously selects a transmission resource, which
corresponds to the second mode above.

[0035] In mode 1, a resource allocation manner of configured grant (CG) is supported in SL
transmission, i.e., the network device allocates an SL transmission resource to the terminal device
through CG. When the terminal device is allocated with the transmission resource through CG, the
terminal device can transmit SL data on the transmission resource, so that the terminal device has
no need to transmit signaling such as a scheduling request (SR) or a buffer status report (BSR) to
the network device for resource application, thereby decreasing transmission latency.

[0036] In addition, in mode 1, a dynamic allocation for transmission resources is also
supported. When the terminal device needs to transmit SL data, the terminal device sends a request
to the network device, and the network device allocates an SL transmission resource to the terminal
device through downlink control information (DCI), so that the terminal device transmits the SL
data on the transmission resource.

[0037] In mode 2, the terminal device autonomously selects a transmission resource from a
resource pool allocated by the network device or a pre-configured resource pool. The terminal
device can obtain an available resource set in the resource pool through sensing. When the terminal
device selects a transmission resource for data transmission from the resource set, for a periodic

transmission service, the terminal device can reserve a transmission resource for next transmission,
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thereby avoiding that the resource is preempted by other users. For an aperiodic transmission
service, the terminal device may not reserve a transmission resource.

[0038] In NR-V2X, a control channel and a data channel can be transmitted through
multiplexing resources. For example, in implementations illustrated in FIG. 3, a resource for the
control channel and a resource for the data channel overlap. In implementations illustrated in FIG.
3, aresource for a physical sidelink control channel (PSCCH) is embedded into that for a physical
sidelink shared channel (PSSCH), and the PSCCH and the PSSCH have the same frequency-domain
start position or frequency-domain end position. Generally, a transmission resource for the PSSCH
has a length of a slot, where a last time-domain symbol is used as a guard period (GP), and the GP
is not used for data transmission. The PSCCH occupies several time-domain symbols at front in the
slot. Therefore, a receive device can decode the PSCCH after the symbols for the PSCCH are
received, instead of waiting for reception of data in a complete slot before decoding the PSCCH,
thereby decreasing transmission latency.

[0039] Furthermore, for example, in implementations illustrated in FIG. 4, second order
control information can be adopted in NR-V2X, i.e., a control channel includes a first PSCCH and a
second PSCCH. The first PSCCH can indicate information that is used for the receive device to
perform resource sensing, such as a transmission resource for the PSSCH, priority information of a
service carried in the PSSCH, or information of a reserved resource. The second PSCCH indicates
information used for demodulating the PSSCH, such as a modulation and coding scheme (MCS),
number of transmission layers, a hybrid automatic repeat request (HARQ) process number, a new
data indicator (NDI), or related identifiers (IDs) of a transmit device and the receive device. Further,
the first PSCCH further can indicate information that is used for determining information of a
transmission resource for the second PSCCH.

[0040] A size of a time-domain or frequency-domain resource for the first PSCCH is pre-
configured or configured by the network device. As for different resource pools, time-domain or
frequency-domain resources of different sizes can be configured for the first PSCCH. For example,
resource pool configuration information includes indication information used for determining a size
of a transmission resource for the first PSCCH, so that the size of the transmission resource used for
transmitting the first PSCCH can be determined according to the indication information.

Furthermore, the first PSCCH can indicate the information used for determining the transmission
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resource for the second PSCCH, so that a size of the transmission resource for the second PSCCH
can be determined according to the first PSCCH.

[0041] For example, in implementations illustrated in FIG. 5, in a slot, the PSCCH and the
PSSCH can be transmitted through multiplexing resources. Generally, a first symbol in the slot is
used for the receive device to perform automatic gain control (AGC), and data on the symbol is not
used for data demodulation. A last symbol in the slot is used as the GP and used for receive-transmit
conversion or transmit-receive conversion, and the GP is not used for data transmission.

[0042] In addition, in order to improve transmission reliability, a physical sidelink feedback
channel (PSFCH) is introduced into the SL. For example, in implementations illustrated in FIG. 6,
the terminal device 20 and the terminal device 30 constitute a unicast link. The terminal device 20
transmits SL data to the terminal device 30. The terminal device 30 transmits the PSFCH to the
terminal device 20 according to a detection result of the received SL data, where the PSFCH carries
feedback information, i.e., HARQ acknowledgement (ACK) or negative ACK (NACK). The
terminal device 20 receives the feedback information transmitted by the terminal device 30, and
determines whether to retransmit the data to the terminal device 30 according to the feedback
information.

[0043] In implementations illustrated in FIG. 7, the PSFCH occupies two time-domain
symbols, i.e., the PSFCH occupies symbol 11 and symbol 12 in a slot, where symbol 11 can be used
for the AGC. A last time-domain symbol in the slot, i.e., symbol 13, can be used as a GP, and a GP
exists between the PSFCH and the PSSCH. Reference signals not illustrated in FIG. 7 may include
a demodulation reference signal (DMRS) of the PSCCH, a DMRS of the PSSCH, a channel state
information-reference signal (CSI-RS), and the like.

[0044] In SL transmission, the terminal device may determine a suitable transport block size
(TBS), thereby transmitting a transport block of a suitable size through a PSSCH. In
implementations of the disclosure, a method for data transmission is provided, which can accurately
determine a TBS and be applicable for a case where multiplexing resource is adopted for a control
channel and a data channel in SL transmission.

[0045] FIG. 8 is a schematic flow chart illustrating a method for data transmission in
implementations of the disclosure. The method 800 illustrated in FIG. 8 is performed by a terminal
device, such as the terminal device 20 or the terminal device 30 illustrated in FIG. 1 to FIG. 7. In

implementations illustrated in FIG. 8, the method includes all or a part of operations below.
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[0046] At 810, the terminal device determines number of resource elements (REs) for a
PSSCH in a second resource according to a first resource used for transmitting a PSCCH and the

second resource used for transmitting a PSSCH.

[0047] Alternatively, the first resource at least partially overlaps with the second resource.
[0048] At 820, the terminal device determines a TBS for the PSSCH according to the number
of the REs for the PSSCH.

[0049] In SL transmission, a transmit device transmits the PSCCH to a receive device, and

sidelink control information (SCI) in the PSCCH is used to indicate a second resource allocated to
the PSSCH. In this implementation, the first resource used for transmitting the PSCCH at least
partially overlaps with the second resource used for transmitting the PSSCH, such as
implementations illustrated in FIG. 3 or FIG. 4. In this case, when the terminal device determines
the number of the REs for the PSSCH, the terminal device may consider not only the second
resource, but also the first resource, thereby accurately obtaining the number of the REs. Then the
terminal device can determine the TBS for the PSSCH according to the number of the REs for the
PSSCH.

[0050] The PSCCH includes a first PSCCH and a second PSCCH. The first PSCCH can be
used to indicate information used for resource sensing and first information, where the first
information is used for determining the second PSCCH. The second PSCCH is used to indicate
information used for demodulating the PSSCH.

[0051] The first resource may include a first sub-resource and a second sub-resource, where
the first sub-resource is used for transmitting the first PSCCH and the second sub-resource is used
for transmitting the second PSCCH.

[0052] For example, the first sub-resource can be determined according to resource pool
configuration information. The resource pool configuration information is used to indicate a
resource pool that can be used by the terminal device to perform SL transmission, and carries
indication information. The indication information is used for determining a size of the first sub-
resource. For example, the indication information may include at least one of: number of time-
domain symbols occupied by the first PSCCH, a position of a start time-domain symbol occupied
by the first PSCCH, number of sub-bands occupied by the first PSCCH, or a size of a sub-band. The
terminal device can determine the first sub-resource used for transmitting the first PSCCH in

response to reception of the resource pool configuration information.
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[0053] The second sub-resource can be determined according to the first PSCCH. The first
PSCCH can include the first information. For example, the first information may include at least
one of: a format of the second PSCCH, an aggregation level of the second PSCCH, a size of a
frequency-domain resource occupied by the second PSCCH, number of time-domain symbols
occupied by the second PSCCH, a modulation order of the second PSCCH, a coding rate of the
second PSCCH, number of information bits of the SCI carried in the second PSCCH, or number of
coded bits of the SCI carried in the second PSCCH.

[0054] For example, the terminal device can determine a size of a resource occupied by the
second PSCCH according to the size of the frequency-domain resource occupied by the second
PSCCH and the number of time-domain symbols occupied by the second PSCCH. For another
example, the terminal device can determine a corresponding control channel element (CCE) or RE
group (REG) according to the aggregation level of the second PSCCH, and further determine the
size of the resource occupied by the second PSCCH. For example, different formats of the second
PSCCH correspond to different resources, and the terminal device can determine a corresponding
resource for the second PSCCH according to a format indicated by the first PSCCH. For another
example, different formats of the second PSCCH correspond to number of information bits of
different control information, and the size of the resource occupied by the second PSCCH can be
determined according to number of information bits corresponding to a format of the second
PSCCH and an MCS for the second PSCCH.

[0055] The first PSCCH further can be used to indicate the information used for resource
sensing. For example, the information includes at least one of: information of the second resource,
priority information of a service carried in the PSSCH, or information of a reserved resource of the
terminal device.

[0056] The second PSCCH indicates the information used for demodulating the PSSCH. For
example, the information includes at least one of: an MCS, number of transmission layers, an
HARQ process number, an NDI, or an ID.

[0057] The ID includes at least one of: an ID of the transmit device, an ID of the receive
device, a group ID of the receive device, or a service ID corresponding to the PSSCH.

[0058] For unicast, the ID may be the ID of the transmit device and the ID of the receive
device. For multicast, the ID may be the ID of the transmit device and the group ID of the receive

device, i.e., an ID of a device group to which the receive device belongs. For broadcast, the ID may
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be the ID of the transmit device and a service ID of the transmit device, and only for a terminal
device that is interested in a service of the service ID or a terminal device that needs to receive the
service, the PSSCH may be received.

[0059] It can be understood that, the first resource used for transmitting the first PSCCH can
totally or partially overlap with the second resource used for transmitting the second PSSCH. When
the first resource totally overlaps with the second resource, the first resource can be located within a
range of the second resource, i.e., the second resource includes the first resource, such as
implementations illustrated in FIG. 3 and FIG. 4. Preferably, the first resource and the second
resource have the same frequency-domain start position or frequency-domain end position. For
another example, the first resource can partially overlap with the second resource, e.g., a
transmission resource for the first PSCCH does not overlap with the second resource, but a
transmission resource for the second PSCCH overlaps with the second resource. When the first
resource overlaps with the second resource, an overlapped part is used for transmitting the PSCCH.
[0060] The method above can be performed by the receive device and also can be performed
by the transmit device. That is, the terminal device above may be the transmit device or the receive
device. The transmit device can transmit on the first resource the PSCCH to the receive device.
Correspondingly, the receive device receives on the first resource the PSCCH, and determines the
second resource according to the PSCCH.

[0061] The transmit device can determine the number of the REs for the PSSCH according to
the first resource used for transmitting the PSCCH and the second resource used for transmitting the
PSSCH, and determine the TBS for the PSSCH according to the number of the REs for the PSSCH.
The transmit device transmits on the first resource the PSCCH to the receive device to indicate the
second resource, and transmits on the second resource the PSSCH to the receive device based on the
TBS.

[0062] The receive device receives on the first resource the PSCCH and determines the
second resource. The receive device can determine the number of the REs for the PSSCH according
to the first resource and the second resource, and determine the TBS for the PSSCH according to
the number of the REs for the PSSCH, thereby receiving on the second resource the PSSCH based
on the TBS.
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[0063] In this implementation, the terminal device determines the number of the REs for the
PSSCH in the second resource according to the first resource and the second resource. The REs for
the second PSSCH are REs used for determining the TBS for the PSSCH.

[0064] For example, the REs for the second PSSCH may not include at least one of: REs in
the first resource, REs occupied by an SL reference signal, REs unavailable for SL transmission,

REs occupied by the PSFCH, REs used as GPs, or REs used for the AGC.

[0065] That is to say, the REs for the second PSSCH are REs used for transmitting the
PSSCH except for REs occupied by an extra overhead such as a reference signal.

[0066] The REs for the PSSCH do not include the REs in the first resource.

[0067] That is to say, the terminal device may exclude REs occupied by the PSCCH in the

second resource from REs in the second resource, i.e., exclude REs in the second resource that
overlap the first resource.

[0068] Furthermore, the REs for the PSSCH may not include at least one of: REs occupied by
an SL reference signal, REs unavailable for SL transmission, REs occupied by the PSFCH, REs
used as GPs, or REs used for AGC.

[0069] There is no data on a time-domain symbol used as a GP. Although there is data on a
time-domain symbol that is used for the AGC, the data is only used for the AGC and not used for
data demodulation. The PSFCH carries the feedback information such as ACK/NACK, but does not
carry data in the data channel. Therefore, the terminal device can exclude REs used as the GPs and
used for the AGC, and REs occupied by the PSFCH from the REs in the second resource.

[0070] An SL reference signal is used for channel demodulation, estimation, and
measurement, and does not carry data in a data channel. Therefore, the terminal device further can
exclude the REs occupied by the SL reference signal from the REs in the second resource. For
example, the SL reference signal includes the DMRS of the PSSCH, the SL CSI-RS, a phase
tracking reference signal (PT-RS), and the like.

[0071] In addition, for carrier sharing, for example, when uplink (UL) transmission and SL
transmission can share a carrier, a part of the second resource is used for transmitting SL data, and
the other part of the second resource is used for transmitting UL data or downlink data and not used
for transmitting the SL data. In this case, the terminal device needs to exclude REs unavailable for

transmitting the SL data from the REs in the second resource.
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[0072] The REs in the first resource include the REs occupied by the PSCCH, and further
include REs occupied by the DMRS of the PSCCH. In this case, the terminal device does not need
to exclude number of the REs occupied by the DMRS of the PSCCH from the number of the REs in
the second resource.

[0073] Generally, the PSSCH can occupy a slot, that is to say, the second resource includes a

slot in a time domain, which will not be limited herein.

[0074] The following will illustrate a manner of determining Ny in detail through specific
implementations.
[0075] In implementation one, the number of the REs (Ngg) for the PSSCH may satisfy

Nge = B(Nprg X N&Z X Ngymp — Nfszen — NEs — Non). Npgp represents number of physical
resource blocks (PRBs) for the PSSCH. What needs to be specially illustrated is that, the PSCCH
exists in some orthogonal frequency division multiplexing (OFDM) symbols in a slot, and in the
OFDM symbols number of PRBs that are used for transmitting the PSSCH is less than number of
OFDM symbols that do not contain the PSCCH, so that Nppp represents number of PRBs that are
used for transmitting the PSSCH and are in the OFDM symbols that do not contain the PSCCH.
Ngymp represents number of time-domain symbols for the PSSCH, N§CB represents number of
subcarriers in a PRB, NXE. .., represents number of REs occupied by the PSCCH in the second
resource, NF¢ represents the number of the REs occupied by the SL reference signal, N,;, and 3 are
preset parameters, and 0 < < 1.

[0076] These parameters will be respectively described below.

[0077] NZEEB represents the number of the subcarriers in the PRB, Ngymp represents the
number of the time-domain symbols for the PSSCH, Npgp represents the number of the PRBs for
the PSSCH, therefore, Npgrp X NEB x Nsymp represents a total number of the REs in the second

resource.
[0078] For example, for a normal cyclic prefix (CP), a slot includes 14 time-domain symbols,

i.e., Ngymp=14. For carrier sharing, number of symbols available for SL transmission in the slot may
be less than 14, such as 7, i.e., Ngymp=7. If a slot aggregation is considered, i.e., a PSSCH can be
transmitted in multiple continuous slots, in this case, Ny, >14. For example, if the PSSCH is

transmitted in two slots, Ny, =28.
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[0079] For another example, considering that a first time-domain symbol in this slot is used
for AGC and a last time-domain symbol in this slot is used as a GP, Ngy,=12.

[0080] For another example, the first time-domain symbol in this slot is used for the AGC, the
last time-domain symbol in this slot is used as the GP, the first time-domain symbol is still used for
data transmission, but the last time-domain symbol is not used for data transmission, therefore,
Ngymp=13.

[0081] NEE. ., represents the number of the REs occupied by the PSCCH in the second
resource, where the REs occupied by the PSCCH include REs actually used for transmitting the
PSCCH and REs used for transmitting the DMRS of the PSCCH. For determining the number of the
REs for the PSSCH in the second resource, the number of the REs occupied by the PSCCH needs to
be subtracted.

[0082] NRE represents the number of the REs occupied by the SL reference signal. When
determining the number of the REs for the PSSCH in the second resource, the REs occupied by the
SL reference signal needs to be excluded, where the SL reference signal includes the DMRS of the
PSSCH, the SL CSI-RE, the PT-RS, and the like.

[0083] N, and f3 are optional parameters and represent an extra resource overhead. For
example, N, and S can be determined based on at least one of: the number of the REs occupied by

the PSFCH, the number of the REs used as the GPs, the number of the REs used for the AGC, the
number of the REs that are unavailable for SL transmission in the second resource, or the number of
time-domain symbols that are unavailable for SL transmission in the second resource.

[0084] N, and [ can be configured by the network device, such as carried in the resource
pool configuration information, or be pre-configured, such as agreed by an agreement.

[0085] For example, if data mapping on the symbols used for the AGC and the time-domain
symbols used as the GPs is performed in a comb mapping manner, N, represents number of REs
without mapped data in the time-domain symbols that are used for the AGC and used as the GPs,
i.e., number of REs that are used for the AGC and used as the GPs in the time-domain symbols. In
this case, Ngymmp=14.

[0086] For another example, N, can represent the number of the REs occupied by the
PSFCH.
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[0087] For another example, considering the number of the REs occupied by the PSFCH, Ny

is adjusted through 4. Supposing the PSFCH occupies two time-domain symbols, such as

implementations illustrated in FIG. 7, a former symbol of the two time-domain symbols is used for
the AGC, and a latter symbol of the two time-domain symbols is used for carrying the feedback
information. A GP is needed between the PSSCH and the PSFCH. Therefore, the existence of the
PSFCH results in 3/14 of resource overheads, /5 can be set to satisfy f=1-3/14=0.8. In this case,

optionally, the PSFCH may not be considered for determining a value of N,p,.
[0088] For another example, for carrier sharing, the number of the symbols available for SL

transmission in a slot may be less than 14, such as 7, in this case, /5 can be set to satisfy f=7/14=0.5.

In this case, the carrier sharing may not be considered for determining a value of Ny, i.€.,
A&ynuf:14.
[0089] As for configuring values of Ngyp, Nop, and g, the resource overheads above may not

be reconsidered, such as resource overheads for the PSFCH, the GPs, the AGC, and resource
overheads unavailable for SL transmission.

[0090] In implementation two, the number of the REs (Ngf) for the PSSCH may satisfy

PSSCH
Nsymbol_1

Ngg = Z M§S‘CCIZ () - Qéczz

=0

where
NPSSCH NESSEH, -1
Qscrz = min Csi_scn—1 ;| Mg =(Df ¢ +v
ZT:O Kr =0
[0091] Osc2 represents number of bits carried in the second PSCCH, having the same

meaning as 3GPP TS 38.212 V16.0.0, i.e., the number of SCI format 0-2 bits. Lg.;, represents a
length of cyclic redundancy check (CRC) bits for the second PSCCH, having the same meaning as
3GPP TS 38.212 V16.0.0. B5¢ 2, is indicated by the first PSCCH (i.e., SCI format 0-1) and
represents a coding rate offset for the second PSCCH, having the same meaning as 3GPP TS 38.212
V16.0.0. Cg; _gcy represents number of code blocks for a sidelink-shared channel (SL-SCH)
presently carried in the PSSCH, having the same meaning as 3GPP TS 38.212 V16.0.0. [ =

0,12, N;;S,flg’gl — 1 represents an OFDM symbol index, NSI;,S,,S;(,‘;I;I represents number of OFDM
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symbols allocated for transmission of the PSSCH in a present slot, and the OFDM symbols do not
include OFDM symbols used for the AGC, having the same meaning as 3GPP TS 38.212 V16.0.0.
MPESSCH(]) represents a scheduled bandwidth of the PSSCH in an OFDM symbol / and represents
number of subcarriers, having the same meaning as 3GPP TS 38.212 V16.0.0. MEMRS (] represents
number of subcarriers in the OFDM symbol [ that are used for carrying a scheduled DMRS of the
PSSCH, having the same meaning as 3GPP TS 38.212 V16.0.0. MET~RS (1) represents number of
subcarriers in the OFDM symbol [/ that are used for carrying a scheduled PT-RS of the PSSCH,
having the same meaning as 3GPP TS 38.212 V16.0.0. M ~R5(1) represents number of subcarriers
in the OFDM symbol [ that are used for carrying a CSI-RS within the scheduled bandwidth of the
PSSCH, having the same meaning as 3GPP TS 38.212 V16.0.0. M3¢12(1) = MESSCH([) —
MBMRS (1) — MET=RS(1) — MESI=RS(1), M3E12(1) represents number of subcarriers in the OFDM
symbol / that are available for carrying the second PSCCH within the scheduled bandwidth of the
PSSCH, having the same meaning as 3GPP TS 38.212 V16.0.0. y represents number of vacant
subcarriers in a PRB onto which a last modulation symbol of the second PSCCH is mapped, having
the same meaning as 3GPP TS 38.212 V16.0.0. K, represents a size of an r-th code block for the
SL-SCH presently carried in the PSSCH, having the same meaning as 3GPP TS 38.212 V16.0.0. «
represents a scale factor configured by a high layer, having the same meaning as 3GPP TS 38.212

V16.0.0.

[0092] In implementation three, the number of the REs (Npg) for the PSSCH may satisfy
e = Npms X NEP X NESEE, — NFSCOMs — NESECH2 — NERS — N2,
[0093] Nprp represents number of PRBs for the PSSCH. What needs to be specially

illustrated is that, the PSCCH exists in some OFDM symbols in a slot, and in these OFDM symbols
number of PRBs that are used for transmitting the PSSCH is less than number of OFDM symbols
that do not contain the PSCCH, so that Npgp represents number of PRBs that are used for

transmitting the PSSCH in the OFDM symbols without the PSCCH. N¢ 757 has the same meaning

as the implementation two. N&P represents number of subcarriers in a PRB. NFs¢¢H1 =

FERCCHt X Tt X N&2, NESCCH1 represents number of REs used for transmitting a first PSCCH

(i.e., the SCI format 0-1) that is associated with the PSSCH or indicates transmission of the PSSCH.

PSCCH1 PSCCH1
Frp T

represents number of PRBs used for transmitting the first PSCCH, Ts,5; represents

number of OFDM symbols used for transmitting the first PSCCH, and a UE can determine values of
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the two parameters above according to configured or pre-configured information of a current
resource pool. NEs¢H1 represents number of REs that are used for demodulating the DMRS of the
first PSCCH.

[0094] NESCCH? represents number of REs used for transmitting a second PSCCH (i.e., the
SCI format 0-2) that is associated with the PSSCH or indicates transmission of the PSSCH. NJMRS
represents number of REs that are used for carrying the DMRS of the PSSCH.

[0095] In an implementation manner of the example, No3h may represent number of REs that

are occupied by an SL CI-RS and an SL PT-RS transmitted by the terminal device in a range of

time-domain and frequency-domain resources for the PSSCH.

[0096] In a second implementation manner of the example, N3, = Npgg X N ;ﬁsourcepwl

)

where N, g ﬁsourcepooz is indicated by the configured signaling or pre-configured signaling of the

current resource pool.
[0097] In a third implementation manner of the example, if the terminal device transmits the

SL CSI-RS in the range of the time-domain and frequency-domain resources for the PSSCH, N, =

resourcepool . resourcepool resourcepool
Nprg X Ny P°%, otherwise, Ngy, = Nprg X Nopy o P0%, where Ny “P°°" and

N: ,fszourcepom are indicated by the configured signaling or pre-configured signaling of the current

resource pool.
[0098] Preferably, a position of an OFDM symbol occupied by the SL CSI-RS transmitted in
the range of the time-domain and frequency-domain resources for the PSSCH is indicated by the
configured signaling or pre-configured signaling of the resource pool, and a value range of an index
of the OFDM symbol is [3, 13].
[0099] In implementation four, the number of the REs (Ngj) for the PSSCH may satisfy
e = FERECMS ¢ [(NESREH — TESEEHR) x NP — MBS0 — i, |
+ (Nprs = Fig ") X NG5 X NEE — Nopia™ ™ = N 5| — Nggeer?

[0100] Nprp: Npmpar» N&Z, Fig ¢, NEZCCH2 and TS05%! each have the same meaning as
the implementation three.
[0101] N;f:I,WlRS'P RB represents number of REs that are occupied by a DMRS of the PSSCH

transmitted in a frequency-domain range for a first PSCCH associated with the PSSCH, and
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NSDCIZRS'P RE represents number of REs that are occupied by a DMRS of the PSSCH transmitted

outside the frequency-domain range for the first PSCCH associated with the PSSCH.
[0102] Ny 1 represents number of REs needed to be additionally excluded in each PRB in the
frequency-domain range for the first PSCCH associated with the PSSCH, N} on,2 Tepresents number

of REs needed to be additionally excluded in each PRB outside the frequency-domain range for the
first PSCCH associated with the PSSCH, and the two parameters above are indicated by the

configured signaling or pre-configured signaling of the current resource pool.

[0103] In implementation five, the number of the REs (Ngg) for the PSSCH may satisfy
Ngp = FESCCHL [ sz;srflclrjlgl sz;sﬂclgg;) x NEB — NSDCMle ,PRB _ oh,l]

PSCCH1 PSS DMRS,PRB 5
+ (Nprg — Fgp ) X [Nsymbol X Ng# — Ngc — Ngj, 2]

DMRS,PRB  ;DMRS,PRB
[0104] Nprp. NoosiH,, NEB, FESCCHL, NESCCHZ Ngpy . Ngoo , and TESCEHL each
have the same meaning as the implementation four.
[0105] N2, . represents number of REs needed to be excluded in each PRB in the frequency-
oh,1 T€P q y

domain range for the first PSCCH associated with the PSSCH, N(f’h_2 represents number of REs
needed to be additionally excluded in each PRB outside the frequency-domain range for the first
PSCCH associated with the PSSCH, and the two parameters above are indicated by the configured
signaling or pre-configured signaling of the current resource pool. Optionally, the two parameters
above may have the same value. Optionally, if the terminal device does not transmit the second
PSCCH, values of the two parameters above each is 0. Optionally, if the current resource pool does
not activate transmission of the PT-RS and the terminal device does not transmit the second PSCCH

and the SL CSI-RS, values of the two parameters above each is 0.

[0106] In implementation six, the number of the REs (Ngg) for the PSSCH may satisfy
Ngg = Nprp X N§& x tsymbolLe — NggccHt
[0107] Npgp represents number of PRBs for the PSSCH, N represents number of

subcarriers in a PRB, and NF2¢¢H1

represents number of REs for a first PSCCH that indicates
transmission of the PSSCH.

[0108] NgpCeHt = FERCCHE x TESCEDT X NP, Fieg¢“H'! represents number of PRBs used for

transmitting the first PSCCH, and T 55507 represents number of OFDM symbols used for

transmitting the first PSCCH.
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[0109] tsymbole represents number of reference OFDM symbols used for transmitting the
PSSCH. Preferably, tsympoie 18 a positive number, and 0 < tgy,mpe16 < 13. Preferably, a value
granularity of tgympere i 0.5.

[0110] In an implementation manner of the example, tsympo1,6 1 determined by a physical
layer of the transmit terminal according to a self-implementation manner, or determined by a high
layer of the transmit terminal according to a self-implementation manner and indicated to the
physical layer of the transmit terminal.

[0111] In another implementation manner of the example, ty,p016 18 selected from a specific
value range by the physical layer of the transmit terminal, and the specific value range is determined
by configured signaling or pre-configured signaling.

[0112] In a further implementation manner of the example, the transmit terminal determines
tsymbole according to at least one of the following.

[0113] 1. Number of OFDM symbols that are used for transmitting the PSSCH in a slot where
a resource that is provided by the high layer of the terminal and is used for current transmission
and/or retransmission of the PSSCH is located, where the OFDM symbols that are used for
transmitting the PSSCH refer to any OFDM symbols containing REs that are available for
transmitting the PSSCH, and the OFDM symbols that are used for transmitting the PSSCH do not
include OFDM symbols used for the AGC.

[0114] 2. Presently determined number of DMRS-OFDM symbols for the PSSCH, where the
DMRS-OFDM symbols refer to any OFDM symbols containing the DMRS and do not include the
OFDM symbols used for the AGC.

[0115] 3. Presently determined number of REs occupied by PSCCH2.
[0116] 4. Presently determined number of REs occupied by a CSI-RS and a PT-RS.
[0117] For example, tyympors = round(NESscH, — NOWES /2) — round ((Nﬁgc”’z — NGRS —

NET-RS)/NRE /NPRB), where Non60, represents an average value of number of OFDM symbols
available for transmission of the PSSCH on all resources that are used for new transmission and
retransmission of the PSSCH, ng}zrwnizsol represents number of DMRS-OFDM symbols for the

PSSCH, N/5¢¢H2 represents number of REs that are used for carrying SCI format 0-2 in the PSSCH
or number of reference REs that are configured by a high layer and used for carrying SCI format O-

2, NS represents number of REs that are used for carrying the CSI-RS in the PSSCH, N7 RS
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represents an average value of number of REs in each PRB that are used for carrying the PT-RS on
all resources that are used for new transmission and retransmission of the PSSCH, and round
represents a closest valid value.
[0118] The transmit terminal may directly or indirectly indicate a value of tsympor,6 through a
specific bit domain in the PSCCH2. Preferably, if the transmit terminal indirectly indicates the
value of tsymper6, the value of tgympo6 Can represent an offset relative to a specific reference
value. The specific reference value may be number of OFDM symbols available for transmission of
the PSSCH in a present PSSCH transmission slot, or number of OFDM symbols available for
transmission of the PSSCH in a slot for that a present resource pool contains PSFCH resource
configuration, or number of OFDM symbols available for transmission of the PSSCH in a slot for
that the present resource pool does not contain the PSFCH resource configuration. In each
transmission for the same transport block, the value of tgympo1,6 Indicated in a corresponding
PSCCH2 may be the same.
[0119] In implementation seven, the number of the REs (Ngg) for the PSSCH may satisfy
Nre = Nprp X N3¢ X toympor,7 — Ngg 7" — Nprp X Nop
[0120] Npgg represents number of PRBs for the PSSCH, N&P represents number of

subcarriers in a PRB, and NE2¢¢H1

represents number of REs for a first PSCCH that indicates
transmission of the PSSCH.

[0121] N7, represents a value configured by a high layer. Preferably, a value of N, is related
with number of REs occupied by the CSI-RS and PT-RS presently transmitted together with the
PSSCH.

[0122] tsymbol,7 TEPresents number of reference OFDM symbols used for transmitting the
PSSCH. Preferably, tsympo1,7 15 @ positive number, and 0 < tgy,mpor7 < 13. Preferably, a value
granularity of tgympe,7 s 0.5.

[0123] In an implementation manner of the example, tsympor,7 1 determined by the physical
layer of the transmit terminal according to a self-implementation manner, or determined by the high
layer of the transmit terminal according to a self-implementation manner and indicated to the

physical layer of the transmit terminal.
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[0124] In another implementation manner of the example, tsymp01,7 15 selected from a specific
value range by the physical layer of the transmit terminal, and the specific value range is determined
by configured signaling or pre-configured signaling.

[0125] In a further implementation manner of the example, the transmit terminal determines
tsymbot,7 according to at least one of the following.

[0126] 1. Number of OFDM symbols that are used for transmitting the PSSCH in a slot where
a resource that is provided by the high layer of the terminal and is used for current transmission
and/or retransmission of the PSSCH is located, where the OFDM symbols that are used for
transmitting the PSSCH refer to any OFDM symbols containing REs that are available for
transmitting the PSSCH, and the OFDM symbols that are used for transmitting the PSSCH do not
include OFDM symbols used for the AGC.

[0127] 2. Presently determined number of DMRS-OFDM symbols for the PSSCH, where the
DMRS-OFDM symbols refer to any OFDM symbols containing the DMRS and do not include the
OFDM symbols used for the AGC.

[0128] 3. Presently determined number of REs occupied by PSCCH2.

[0129] For example, tympo,7 = round(NSnthn, — NoJis, /2) — round (N&£CH2 /NGE /Nprg ),

where NQ%Z ; represents an average value of number of OFDM symbols available for transmission

of the PSSCH on all resources that are used for new transmission and retransmission of the PSSCH,
N3 mbor represents number of DMRS-OFDM symbols for the PSSCH, Nz¢“#? represents number
of actual REs that are used for carrying SCI format 0-2 in the PSSCH, or number of reference REs
that are configured by a high layer and used for carrying SCI format 0-2.

[0130] The transmit terminal may directly or indirectly indicate a value of tsy,p0;,7 through a
specific bit domain in the PSCCH2. Preferably, if the transmit terminal indirectly indicates the
value of tgympe1,7, the value of tgy,,p017 can represent an offset relative to a specific reference
value. The specific reference value may be number of OFDM symbols available for transmission of
the PSSCH in a present PSSCH transmission slot, or number of OFDM symbols available for
transmission of the PSSCH in a slot for that a present resource pool contains PSFCH resource
configuration, or number of OFDM symbols available for transmission of the PSSCH in a slot for

that the present resource pool does not contain the PSFCH resource configuration. In each
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transmission for the same transport block, the value of tgym,p0;,7 Indicated in a corresponding
PSCCH2 may be the same.
[0131] In implementation eight, the number of the REs (Npg) for the PSSCH may satisfy
PSCCH2,
Ngg = Nprg X N§& X tsymbol,8 — Ngg¢Ht — Npp rel — Nprg X Ny
[0132] Npgp represents number of PRBs for the PSSCH, NEP represents number of

subcarriers in a PRB, and N,f gCCH L

represents number of REs for a first PSCCH that indicates
transmission of the PSSCH.

[0133] 3, represents a value configured by a high layer. Preferably, a value of N3, is related
with number of REs occupied by the CSI-RS and PT-RS presently transmitted together with the
PSSCH. Optionally, N2, may be always 0.

[0134] tsymbors Tepresents number of reference OFDM symbols used for transmitting the
PSSCH. Preferably, tsymporg is a positive number, and 0 < tgympe16 < 13. Preferably, a value
granularity of tsymporg 18 0.5.

[0135] In an implementation manner of the example, tgympo1,5 18 determined by the physical
layer of the transmit terminal according to a self-implementation manner, or determined by the high
layer of the transmit terminal according to a self-implementation manner and indicated to the
physical layer of the transmit terminal.

[0136] In another implementation manner of the example, tsympo18 18 selected from a specific
value range by the physical layer of the transmit terminal, and the specific value range is determined
by configured signaling or pre-configured signaling.

[0137] In a further implementation manner of the example, the transmit terminal determines
tsymborg according to at least one of the following.

[0138] 1. Number of OFDM symbols that are used for transmitting the PSSCH in a slot where
a resource that is provided by the high layer of the terminal and is used for current transmission
and/or retransmission of the PSSCH is located, where the OFDM symbols that are used for
transmitting the PSSCH refer to any OFDM symbols containing REs that are available for
transmitting the PSSCH, and the OFDM symbols that are used for transmitting the PSSCH do not
include OFDM symbols used for the AGC.
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[0139] 2. Presently determined number of DMRS-OFDM symbols for the PSSCH, where the
DMRS-OFDM symbols refer to any OFDM symbols containing the DMRS and do not include the
OFDM symbols used for the AGC.

[0140] For example, tgympors = round(NESSSH — NDMRS /2), where N&omih; represents an
average value of number of OFDM symbols available for transmission of the PSSCH on all

resources that are used for new transmission and retransmission of the PSSCH, and ng,’,”n’zf,l

represents number of DMRS-OFDM symbols for the PSSCH.

[0141] The transmit terminal may directly or indirectly indicate a value of tsympor,g through a
specific bit domain in the PSCCH2. Preferably, if the transmit terminal indirectly indicates the
value of tgympor s, the value of tsy,p01,8 Can represent an offset relative to a specific reference
value. The specific reference value may be number of OFDM symbols available for transmission of
the PSSCH in a present PSSCH transmission slot, or number of OFDM symbols available for
transmission of the PSSCH in a slot for that a present resource pool contains PSFCH resource
configuration, or number of OFDM symbols available for transmission of the PSSCH in a slot for
that the present resource pool does not contain the PSFCH resource configuration. In each
transmission for the same transport block, the value of tsymp01,g indicated in a corresponding
PSCCH2 may be the same.

[0142] NESCEH2Tel represents number of actual REs that are used for carrying SCI format 0-2
in the PSSCH, or number of reference REs that are configured by a high layer and used for carrying
SCI format 0-2.

[0143] Preferably, if Nj>¢“"*"*/ represents the number of the actual REs that are used for
carrying the SCI format 0-2 in the PSSCH, the transmit terminal ensures that a value of the MCS
remains unchanged in new transmission and retransmission of the PSSCH.

[0144] In implementation nine, the number of the REs (Ngg) for the PSSCH may satisfy

PSCCH1 DMRS,ref PSCCH2,ref 9
NRE — Ngg — Ngg — Nprg X Nyp,

Nge = Nprg X N§C X tsymbolo —
[0145] Npgp represents number of PRBs for the PSSCH, NEP represents number of
subcarriers in a PRB, and N£z¢¢H! represents number of REs for a first PSCCH that indicates

transmission of the PSSCH.
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[0146] NJ, represents a value configured by a high layer. Preferably, a value of N, is related
with number of REs occupied by the CSI-RS and PT-RS presently transmitted together with the
PSSCH. Optionally, N, may be always 0.

[0147] tsymbolo Tepresents number of reference OFDM symbols used for transmitting the
PSSCH. Preferably, tsympoi,9 18 @ positive number, and 0 < tgy,mpor9 < 13.

[0148] In an implementation manner of the example, tsympo1,0 is determined by the physical
layer of the transmit terminal according to a self-implementation manner, or determined by the high
layer of the transmit terminal according to a self-implementation manner and indicated to the
physical layer of the transmit terminal.

[0149] In another implementation manner of the example, tsympor,0 18 selected from a specific
value range by the physical layer of the transmit terminal, and the specific value range is determined
by configured signaling or pre-configured signaling.

[0150] In a further implementation manner of the example, the transmit terminal determines
tsymbore according to at least one of the following.

[0151] 1. Number of OFDM symbols that are used for transmitting the PSSCH in a slot where
a resource that is provided by the high layer of the terminal and is used for current transmission
and/or retransmission of the PSSCH is located, where the OFDM symbols that are used for
transmitting the PSSCH refer to any OFDM symbols containing REs that are available for
transmitting the PSSCH, and the OFDM symbols that are used for transmitting the PSSCH do not
include OFDM symbols used for the AGC.

[0152] 2. Presently determined number of DMRS-OFDM symbols for the PSSCH, where the
DMRS-OFDM symbols refer to any OFDM symbols containing the DMRS and do not include the
OFDM symbols used for the AGC.

[0153] 3. Presently determined number of REs occupied by PSCCH2.
[0154] For example, tyympoo = Nossoh,, where No ool represents an average value of number

of OFDM symbols available for transmission of the PSSCH on all resources that are used for new
transmission and retransmission of the PSSCH.

[0155] The transmit terminal may directly or indirectly indicate a value of tsympor,9 through a
specific bit domain in the PSCCH2. Preferably, if the transmit terminal indirectly indicates the

value of tsymper19, the value of tgy,mpe19 can represent an offset relative to a specific reference
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value. The specific reference value may be number of OFDM symbols available for transmission of
the PSSCH in a present PSSCH transmission slot, or number of OFDM symbols available for
transmission of the PSSCH in a slot for that a present resource pool contains PSFCH resource
configuration, or number of OFDM symbols available for transmission of the PSSCH in a slot for
that the present resource pool does not contain the PSFCH resource configuration. In each
transmission for the same transport block, the value of tsymp01,9 indicated in a corresponding
PSCCH2 may be the same.

[0156] NESCeH 27¢f represents number of actual REs that are used for carrying SCI format 0-2
in the PSSCH, or number of reference REs that are configured by a high layer and used for carrying
SCI format 0-2.

[0157] NRMRSTef represents number of actual REs that are used for carrying a reference signal
in the PSSCH and determined according to a reference signal pattern actually adopted in initial
transmission of the PSSCH. Preferably, in this case, the transmit terminal may directly or indirectly
indicate the reference signal pattern actually adopted in the initial transmission of the PSSCH.
Optionally, in this case, in new transmission and retransmission of the PSSCH, the transmit terminal
ensures that the reference signal pattern actually adopted remains unchanged.

[0158] Alternatively, NDMRSTf represents number of REs that are used for carrying a reference
signal in the PSSCH and determined according to a reference signal pattern self-selected by the
transmit terminal. The reference signal pattern self-selected by the transmit terminal may be
different from the reference signal pattern actually adopted. Preferably, in this case, the transmit
terminal may directly or indirectly indicate through a specific bit domain the reference signal
pattern self-selected by the transmit terminal.

[0159] Alternatively, NRDII;’[RS'ref represents number of REs that are used for carrying a reference
signal in the PSSCH and determined according to a reference signal pattern configured by
configured signaling or pre-configured signaling. The reference signal pattern configured by the
configured signaling or pre-configured signaling may be different from the reference signal pattern

actually adopted.

RB

N .
[0160] For example, Ngy'*>"*" = Npgg X = x Nom 2R, N&PHRS i related to number of

DMRS symbols allowed in a present resource pool, as illustrated in Table 1.
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Table 1
number of symbols for a DMRS pattern Nf;rgfé‘;’ RS
allowed in a present resource pool
2 2
3 3
4 4
2or3 2.5
2or4 3
3or4 3.5
2,3,or4 3
[0161] Optionally, if number of DMRS symbols available for SL transmission in the current
resource pool, NAMRSTEl — Nppe x NTSRg X NGRS — A, Ngrpal® is illustrated in Table 1, and a value
of Ais illustrated in Table 2.
Table 2
tsymbol,o number of symbols for a A
DMRS pattern allowed i
n a present resource
pool
12 2 0
3 NPSCCHI
2 X Nyyrbor
4 NEPSCCH1
2 X Ngybor
2 or 3 NEPSCCH1
4 X Ngymbor
2 or 4 NEPSCCH1
4 X Ngyrbor
Jord NPSCCH1
2 X Nyyrbor
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2,3,or4

2 X NE%CCHl

6 X NPSCCH

symbol

11

0

PSCCH1
NRE

PSCCH
2 X Nsymbol
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PSCCH1

PSCCH
2 ><Nsymbol

PSCCH1
2o0r3 \

PSCCH
4 ><:Nsymbol

8 2 0

PSCCH1
3 NRE

PSCCH
2 ><Nsymbol

PSCCH1
2or3 \

PSCCH
4 ><:Nsymbol

5,6,or7 2 NEECCHl

PSCCH
2% ]ngrnbol

[0162] N¢ymbol fepresents the number of the OFDM symbols used for the PSCCHI.

MRS,i

: DMRS,ref _ Yiro' NRg
[0163] Optionally, Npg = ==—— Arepresents number of DMRS patterns allowed

in the present resource pool, and NRMRS! represents number of REs occupied by a DMRS

corresponding to an i-th DMRS pattern when the number of the symbols occupied by the PSSCH is
supposed as tsympor,o-

[0164] Preferably, if N2> “"*"¢/ represent the number of the actual REs that are used for
carrying SCI format 0-2 in the PSSCH, the transmit terminal ensures that the value of the MCS
remains unchanged in new transmission and retransmission of the PSSCH.

[0165] It can be understood that, the multiple formulas above are only examples, and the
method in implementations of the disclosure is not limited to the formulas above. A part of
parameters are optionally configured, for example, parameters N,; or f may not be configured.
[0166] After the terminal device determines the number of the REs for the PSSCH based on
the method above, the terminal device determines the TBS for the PSSCH according to the number
of the REs for the PSSCH.

[0167] For example, at 820, the terminal device determines the TBS for the PSSCH according
to the number of the REs for the PSSCH as follows. The terminal device determines number of
information bits according to the number of the REs for the PSSCH. The terminal device

determines the TBS according to the number of the information bits.
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[0168] The number of the information bits Ninfo satisfies Nijyso = Ngg X R X Q,,, X v, where
Npgg represents the number of the REs for the PSSCH, R represents a transmission bit rate, Q,,
represents a modulation order, and v represents the number of the transmission layers.

[0169] Furthermore, the terminal device can quantify the number of the information bits Njj¢,
and obtain quantified number of information bits Nj,, and determine the TBS for the PSSCH
according to the quantified number of the information bits Ny, .

[0170] A process that the TBS is determined according to the number of the information bits
may include several cases below.

[0171] In case 1: if the number of the information bits is less than or equal to a first threshold,
i.e., Ninfo < Nina1, the terminal device quantifies the number of the information bits and obtains
quantified number of information bits Nj,¢,. In a TBS table, the terminal device selects an integer

not less than and closest to N ¢, as the TBS. The first threshold Ny,q; may be configured by the

network device or pre-configured such as agreed by an agreement. For example, Ny,4,=3824.

[0172] Ny ¢o = max(24, 2™ - | Ning0/2™]), where n = max(3, [log, (Ningo)] — 6).
[0173] For example, the TBS table is illustrated in Table 3. The terminal device can select a
suitable TBS in the TBS table according to Njy,-
Table 3
TBS index TBS | TBSindex | TBS | TBSindex | TBS TBS index TBS
1 24 31 336 61 1288 91 3624
2 32 32 352 62 1320 92 3752
3 40 33 368 63 1352 93 3824
4 48 34 384 64 1416
5 56 35 408 65 1480
6 64 36 432 66 1544
7 72 37 456 67 1608
8 80 38 480 68 1672
9 88 39 504 69 1736
10 96 40 528 70 1800
11 104 41 552 71 1864
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12 112 42 576 72 1928
13 120 43 608 73 2024
14 128 44 640 74 2088
15 136 45 672 75 2152
16 144 46 704 76 2216
17 152 47 736 77 2280
18 160 48 768 78 2408
19 168 49 808 79 2472
20 176 50 848 80 2536
21 184 51 888 81 2600
22 192 52 928 82 2664
23 208 53 984 83 2728
24 224 54 1032 84 2792
25 240 55 1064 85 2856
26 256 56 1128 86 2976
27 272 57 1160 87 3104
28 288 58 1192 88 3240
29 304 59 1224 89 3368
30 320 60 1256 90 3496
[0174] In case 2: if the number of the information bits is greater than the first threshold, i.e.,

Ninfo > Nina1, and the coding rate of the PSSCH is less than or equal to a second threshold, i.e., R <

!

Rinqz, the terminal device quantifies Nj,f, and obtains N ¢,: Ni, ¢, = max (3 840, 2™ x

round (W)) where n = [log, (Nipso — 24)] — 5.

[0175] Furthermore, TBS = 8- C - [M222| — 24 where ¢ = |M2t2|
8-C 3816
[0176] In case 3: if the number of the information bits is greater than the first threshold, i.e.,

Ninfo > Nind1, and the coding rate of the PSSCH is greater than the second threshold, i.e., R > R4z,
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. . . . Ninfo—24
the terminal device quantifies Nj s, and obtains Ni¢,: Nipg, = max (3840, 2™ X round (%)),

where n = |log, (Nipso — 24)] — 5.

[0177] If Njpg, > 8424, TBS = 8- C - [M2™2] — 24 and ¢ = [M2™22| 1y other cases,
8-C 8424
TBS = 8- M2t _ 24
8
[0178] It to be noted that, the above process for determining the TBS is applicable for initial

transmission of the PSSCH. For example, the PSSCH uses an MCS Table illustrated in Table 4, and
0 < Imcs < 27. Optionally, the PSSCH uses other MCS Tables such as Table 5 and Table 6, and 0 <

Imcs < 28.

Table 4
MCS index Modulation order Target coding rate Spectrum
Imcs Qm R x [1024] efficiency
0 2 120 0.2344
1 2 193 0.3770
2 2 308 0.6016
3 2 449 0.8770
4 2 602 1.1758
5 4 378 1.4766
6 4 434 1.6953
7 4 490 1.9141
8 4 553 2.1602
9 4 616 2.4063
10 4 658 2.5703
11 6 466 2.7305
12 6 517 3.0293
13 6 567 3.3223
14 6 616 3.6094
15 6 666 3.9023
16 6 719 4.2129
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17 6 772 4.5234
18 6 822 4.8164
19 6 873 5.1152
20 8 682.5 5.3320
21 8 711 5.5547
22 8 754 5.8906
23 8 797 6.2266
24 8 841 6.5703
25 8 885 6.9141
26 8 916.5 7.1602
27 8 948 7.4063
28 2 reserved
29 4 reserved
30 6 reserved
31 8 reserved
Table 5
MCS index Modulation order Target coding rate Spectrum
Imcs Qm R x [1024] efficiency
0 2 120 0.2344
1 2 157 0.3066
2 2 193 0.3770
3 2 251 0.4902
4 2 308 0.6016
5 2 379 0.7402
6 2 449 0.8770
7 2 526 1.0273
8 2 602 1.1758
9 2 679 1.3262
10 4 340 1.3281
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11 4 378 1.4766
12 4 434 1.6953
13 4 490 1.9141
14 4 553 2.1602
15 4 616 2.4063
16 4 658 2.5703
17 6 438 2.5664
18 6 466 2.7305
19 6 517 3.0293
20 6 567 3.3223
21 6 616 3.6094
22 6 666 3.9023
23 6 719 4.2129
24 6 772 4.5234
25 6 822 4.8164
26 6 873 5.1152
27 6 910 5.3320
28 6 948 5.5547
29 2 reserved

30 4 reserved

31 6 reserved

Table 6
MCS index | Modulation order | Target coding rate Spectrum
Imcs Qm R x [1024] efficiency

0 2 30 0.0586

1 2 40 0.0781

2 2 50 0.0977

3 2 64 0.1250

4 2 78 0.1523
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5 2 99 0.1934
6 2 120 0.2344
7 2 157 0.3066
8 2 193 0.3770
9 2 251 0.4902
10 2 308 0.6016
11 2 379 0.7402
12 2 449 0.8770
13 2 526 1.0273
14 2 602 1.1758
15 4 340 1.3281
16 4 378 1.4766
17 4 434 1.6953
18 4 490 1.9141
19 4 553 2.1602
20 4 616 2.4063
21 6 438 2.5664
22 6 466 2.7305
23 6 517 3.0293
24 6 567 3.3223
25 6 616 3.6094
26 6 666 3.9023
27 6 719 4.2129
28 6 772 4.5234
29 2 reserved

30 4 reserved

31 6 reserved

[0179] In retransmission of the PSSCH, a TBS for retransmission of the PSSCH is the same

as that for initial transmission of the PSSCH. For example, when Table 4 is used and 28 < Imcs <
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31, or other MCS Tables are used and 29 < Imcs < 31, retransmitted data is carried in the PSSCH,
and the TBS for retransmission of the PSSCH is that for the initial transmission.

[0180] When the number of the REs for the PSSCH is calculated with the method in
implementations of the disclosure, an SL control channel, an SL feedback channel, an SL reference
signal, a resource unavailable for SL transmission on a shared carrier, a resource overhead for comb
mapping, and so on have been considered, therefore, a more accurate number of the REs for the
PSSCH can be obtained, thereby accurately determining the TBS for the PSSCH.

[0181] It can be understood that, various implementations and/or technical features of the
various implementations may be implemented in any combination with each other without conflict,
and technical solutions thus obtained shall also fall within the protection cope of the disclosure.
[0182] In various implementations described herein, the magnitude of a sequence number of
each process does not mean an order of execution, and the order of execution of each process
should be determined by its function and an internal logic and shall not constitute any limitation to
an implementation process of implementations.

[0183] The method for data transmission according to implementations of the disclosure is
described in detail above. Apparatuses used in implementations of the disclosure will be described
with FIGS. 9 to 11, and technical features described in the various method implementations are
suitable for the following apparatus implementations.

[0184] FIG. 9 is a schematic block diagram illustrating a terminal device in implementations
of the disclosure. In implementations illustrated in FIG. 9, the terminal device 900 includes a
processing unit 910 and a transceiver unit 920.

[0185] The processing unit 910 is configured to determine number of REs for a PSSCH in a
second resource according to a first resource used for transmitting a PSCCH and the second
resource used for transmitting the PSSCH, where the first resource at least partially overlaps with
the second resource. The processing unit 910 is further configured to determine a TBS for the
PSSCH according to the number of the REs for the PSSCH.

[0186] Therefore, in SL transmission, when a transmission resource for the PSCCH overlaps
with a transmission resource for the PSSCH indicated by the PSCCH, the number of the REs
occupied by the PSCCH can be determined according to the transmission resource for the PSCCH
and the transmission resource for the PSSCH, so that the TBS for the PSSCH can be accurately

determined according to the number of the REs occupied by the PSCCH.
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[0187] Optionally, the number of the REs for the PSSCH does not include number of REs in
the first resource.

[0188] Optionally, the number of the REs for the PSSCH does not include at least one of:
number of REs occupied by an SL reference signal, number of REs that are unavailable for SL
transmission, number of REs occupied by a PSFCH, number of REs used as GPs, or number of REs
used for AGC.

[0189] Optionally, the number of the REs for the PSSCH satisfies Ngg = (Nprp X Ngymp X
NP — NESccn — NE§ — Nop), where Npgp represents number of PRBs for the PSSCH, Ngypmp,
represents the number of time-domain symbols for the PSSCH, NP represents number of
subcarriers in a PRB, NXE..,; represents number of REs occupied by the PSCCH in the second
resource, NXE represents the number of the REs occupied by the SL reference signal, N,j, and f are
preset parameters, and 0 < § <1.

[0190] Optionally, N, and 8 are determined based on at least one of: the number of the REs
occupied by the PSFCH, the number of the REs used as the GPs, the number of the REs used for the
AGC, the number of the REs that are unavailable for SL transmission in the second resource, or the
number of time-domain symbols that are unavailable for SL transmission in the second resource.
[0191] Optionally, the SL reference signal includes at least one of: a DMRS of the PSSCH, an
SL CSI-RS, or a PT-RS.

[0192] Optionally, the REs in the first resource include number of REs occupied by the
PSCCH and number of REs occupied by the DMRS of the PSCCH.
[0193] Optionally, the PSCCH includes a first PSCCH and a second PSCCH. The first

PSCCH is used to indicate information used for resource sensing and first information, where the
first information is used for determining the transmission resource for the second PSCCH. The
second PSCCH is used to indicate information used for demodulating the PSSCH

[0194] Optionally, the information used for resource sensing includes at least one of:
information of the second resource, priority information of a service carried in the PSSCH, or
information of a reserved resource of the terminal device.

[0195] Optionally, the first information includes at least one of: a format of the second

PSCCH, an aggregation level of the second PSCCH, a size of a frequency-domain resource
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occupied by the second PSCCH, or number of time-domain symbols occupied by the second
PSCCH.

[0196] Optionally, the information used for demodulating the PSSCH includes at least one of:
an MCS, number of transmission layers, an HARQ process number, an NDI, or an ID. The ID
includes at least one of: an ID of a transmit device, an ID of a receive device, a group ID of the
receive device, or a service ID corresponding to the PSSCH.

[0197] Optionally, the terminal device is the receive device and further includes the
transceiver unit 920. The transceiver unit 920 is configured to receive on the first resource the
PSCCH transmitted by the transmit device, where the PSCCH is used for determining the second
resource.

[0198] Optionally, the terminal device is the transmit device and further includes the
transceiver unit 920. The transceiver unit 920 is configured to transmit on the first resource the
PSCCH to the receive device, where the PSCCH is used for determining the second resource.
[0199] Optionally, the processing unit 910 is configured to determine number of information
bits according to the number of the REs for the PSSCH, and determine the TBS according to the
number of the information bits.

[0200] Optionally, the number of the information bits Nj,¢, satisfies Nipro =

Npg X R X Q,, X v, where Ny represents the number of the REs for the PSSCH, R represents a
transmission bit rate, @, represents a modulation order, and v represents the number of the
transmission layers.

[0201] Optionally, the processing unit 910 is configured to quantify the number of the
information bits to obtain quantified number of information bits, and determine the TBS according
to the quantified number of the information bits.

[0202] It can be understood that, the terminal device 900 can perform corresponding
operations performed by the terminal device in methods illustrated in FIG. 8, which will not be
repeated herein for the sake of simplicity.

[0203] FIG. 10 is a schematic structural diagram illustrating a terminal device 1000 in
implementations of the disclosure. The terminal device 1000 illustrated in FIG. 10 includes a
processor 1010. The processor 1010 can be configured to invoke and execute computer programs

stored in a memory, to perform the method in implementations of the disclosure.
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[0204] Optionally, in implementations illustrated in FIG. 10, the terminal device 1000 further
includes a memory 1020. The processor 1010 can be configured to invoke and execute computer
programs stored in the memory 1020, to perform the method in implementations of the disclosure.
[0205] The memory 1020 may be a separate device from the processor 1010, or be integrated
into the processor 1010.

[0206] Optionally, in implementations illustrated in FIG. 10, the terminal device 1000 further
can include a transceiver 1030. The processor 1010 can control the transceiver 1030 to
communicate with other devices. Specifically, the transceiver 1030 can be configured to transmit
information or data to other devices or receive information or data transmitted by other devices.
[0207] The transceiver 1030 can include a transmitter and a receiver. Furthermore, the
transceiver 1030 can include an antenna, and number of antennas can be one or more.

[0208] FIG. 11 is a schematic structural diagram illustrating an apparatus for data
transmission in implementations of the disclosure. The apparatus 1100 illustrated in FIG. 11
includes a processor 1110. The processor 1110 can be configured to invoke and execute computer
programs stored in a memory, to perform the method in implementations of the disclosure.

[0209] Optionally, in implementations illustrated in FIG. 11, the apparatus 1100 further can
include a memory 1120. The processor 1110 can be configured to invoke and execute computer
programs stored in the memory 1120, to perform the method in implementations of the disclosure.
[0210] The memory 1120 may be a separate device from the processor 1110, or be integrated
into the processor 1110.

[0211] Optionally, the apparatus 1100 further can include an input interface 1130. The
processor 1110 can control the input interface 1130 to communicate with other devices or chips. For
example, the input interface 1130 is configured to obtain information or data transmitted by other
devices or chips.

[0212] Optionally, the apparatus 1100 further can include an output interface 1140. The
processor 1110 can control the output interface 1140 to communicate with other devices or chips.
For example, the output interface 1140 is configured to output information or data to other devices
or chips.

[0213] Optionally, the apparatus 1100 can be applied to the terminal device in

implementations of the disclosure, and the communication apparatus can implement a
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corresponding process implemented by the terminal device in each of methods in implementations
of the disclosure, which will not be repeated herein for the sake of simplicity.
[0214] For example, the apparatus 1100 may be a chip. The chip may be a system-level chip,

a system chip, a chip system, or a system-on-chip (SOC).

[0215] The processor in implementations of the disclosure may be an integrated circuit chip
with signal processing capabilities. During implementation, each step of the foregoing method may
be completed by an integrated logic circuit of hardware in the processor or an instruction in the
form of software. The processor may be a general-purpose processor, a digital signal processor
(DSP), an application specific integrated circuit (ASIC), a field programmable gate array (FPGA),
or other programmable logic devices, discrete gates or transistor logic devices, or discrete hardware
components. The methods, steps, and logic blocks disclosed in implementations of the disclosure
can be implemented or executed. The general purpose processor may be a microprocessor, or the
processor may be any conventional processor or the like. The steps of the method disclosed in
implementations of the disclosure may be directly implemented as a hardware decoding processor,
or may be performed by hardware and software modules in the decoding processor. The software
module can be located in a storage medium such as a random access memory (RAM), a flash
memory, a read only memory (ROM), a programmable ROM (PROM)), or an electrically erasable
programmable memory, registers, and the like. The storage medium is located in the memory. The
processor reads the information in the memory and completes the steps of the above-mentioned
method with the hardware thereof.

[0216] The memory in implementations of the disclosure may be a volatile memory or a non-
volatile memory, or may include both the volatile memory and the non-volatile memory. The non-
volatile memory may be a ROM, a PROM, an erasable PROM (EPROM), an electrically EPROM
(EEPROM), or a flash memory. The volatile memory may be a RAM that acts as an external cache.
By way of example but not limitation, many forms of the RAM are available, such as a static RAM
(SRAM), a dynamic RAM (DRAM), a synchronous DRAM (SDRAM), a double data rate SDRAM
(DDR SDRAM), an enhanced SDRAM (ESDRAM), a synchlink DRAM (SLDRAM), and a direct
rambus RAM (DR RAM).

[0217] The above description of the memory is intended for illustration rather than limitation.
For example, the memory in implementations of the disclosure may also be an SRAM, a DRAM, an

SDRAM, a DDR SDRAM, an ESDRAM, an SLDRAM, a DR RAM, and so on. In other words, the
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memory in implementations of the disclosure is intended to include, but is not limited to, these and
any other suitable types of memory.

[0218] A computer-readable storage medium is further provided in implementations of the
disclosure. The computer-readable storage medium is configured to store computer programs.
Optionally, the computer-readable storage medium may be applied to the terminal device in
implementations of the disclosure. The computer programs enable a computer to implement a
corresponding process performed by the terminal device in each of methods in implementations of
the disclosure, which will not be repeated herein for the sake of simplicity.

[0219] A computer program product is further provided in implementations of the disclosure.
The computer program product includes computer program instructions. Optionally, the computer
program product may be applied to the terminal device in implementations of the disclosure, and
the computer program instructions enable a computer to perform a corresponding process
implemented by the terminal device in each of methods in implementations of the disclosure, which
will not be repeated herein for the sake of simplicity.

[0220] A computer program is further provided in implementations of the disclosure.
Optionally, the computer program may be applied to the terminal device in implementations of the
disclosure, and the computer program, when run on a computer, enables the computer to perform a
corresponding process implemented by the terminal device in each of methods in implementations
of the disclosure, which will not be repeated herein for the sake of simplicity.

[0221] It can be understood that, the terms “system” and “network” in this disclosure are
often used interchangeably. The term “and/or” in this disclosure is simply a description of the
association relationship of associated objects, indicating that three relationships can exist, for
example, A and/or B, which can indicate the existence of A alone, A and B together, and B alone.
In addition, the character “/” in this disclosure generally indicates that associated objects are in an
“or” relationship.

[0222] In this disclosure, “B corresponding to A” indicates that B is associated with A, and B
is determined according to A. It can be understood that, B is determined according to A does not
indicate that B is determined only according to A, B is also determined according to A and/or other
information.

[0223] Those of ordinary skill in the art will appreciate that units and algorithmic operations

of various examples described in connection with implementations herein can be implemented by
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electronic hardware or by a combination of computer software and electronic hardware. Whether
these functions are performed by means of hardware or software depends on the application and the
design constraints of the associated technical solution. Those skilled in the art may use different
methods with regard to each particular application to implement the described functionality, but
such methods should not be regarded as lying beyond the scope of the disclosure.

[0224] It will be evident to those skilled in the art that, for the sake of convenience and
simplicity, in terms of the working processes of the foregoing systems, apparatuses, and units,
reference can be made to the corresponding processes of the above-mentioned method
implementations, which will not be repeated herein.

[0225] It will be appreciated that the systems, apparatuses, and methods disclosed in
implementations herein may also be implemented in various other manners. For example, the
above-mentioned apparatus implementations are merely illustrative, e.g., the division of units is
only a division of logical functions, and there may exist other manners of division in practice, e.g.,
multiple units or assemblies may be combined or may be integrated into another system, or some
features may be ignored or skipped. In other respects, the coupling or direct coupling or
communication connection as illustrated or discussed may be an indirect coupling or
communication connection through some interfaces, devices or units, and may be electrical,
mechanical, or otherwise.

[0226] Separated units as illustrated may or may not be physically separated. Components or
parts displayed as units may or may not be physical units, and may reside at one location or may be
distributed to multiple networked units. Some or all of the units may be selectively adopted
according to practical needs to achieve desired objectives of the disclosure.

[0227] In addition, various functional units described in implementations herein may be
integrated into one processing unit or may be present as a number of physically separated units, and
two or more units may be integrated into one.

[0228] If the functions are implemented as software functional units and sold or used as
standalone products, they may be stored in a computer readable storage medium. Based on such an
understanding, the essential technical solution, or the portion that contributes to the prior art, or all
or part of the technical solution of the disclosure may be embodied as software products. The
computer software products can be stored in a storage medium and may include multiple

instructions that, when executed, can cause a computing device, e.g., a personal computer, a server,
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a network device, etc., to execute some or all operations of the methods described in various
implementations. The above-mentioned storage medium may include various kinds of media that
can store program codes, such as a universal serial bus (USB) flash disk, a mobile hard drive, a
ROM, a RAM, a magnetic disk, or an optical disk.

[0229] The above is only a specific implementation of the disclosure and is not intended to
limit the scope of protection of the disclosure. Any modification, and replacement made by those
skilled in the art within the technical scope of the disclosure shall be included in the scope of
protection of the disclosure. Therefore, the scope of protection of the disclosure should be stated in

the scope of protection of the claims.
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What is claimed is:

I. A method for data transmission, comprising:

determining, by a terminal device, number of resource elements (REs) for a physical
sidelink shared channel (PSSCH) in a second resource according to a first resource used for
transmitting a physical sidelink control channel (PSCCH) and the second resource indicated by the
PSCCH and used for transmitting the PSSCH, the first resource at least partially overlapping with
the second resource; and

determining, by the terminal device, a transport block size (TBS) for the PSSCH according
to the number of the REs for the PSSCH;

wherein determining, by the terminal device, the TBS for the PSSCH according to the
number of the REs for the PSSCH comprises:

determining, by the terminal device, number of information bits according to the number of
the REs for the PSSCH, wherein the number of the information bits satisfies Nj,¢, =
Npg X R X Qp, X v, Ngg represents the number of the REs for the PSSCH, R represents a
transmission bit rate, Q,, represents a modulation order, and v represents number of transmission
layers; and

determining, by the terminal device, the TBS according to the number of the information
bits;

wherein determining, by the terminal device, the TBS according to the number of the
information bits comprises:

obtaining, by the terminal device, quantified number of information bits by quantifying the
number of the information bits; and

determining, by the terminal device, the TBS according to the quantified number of the

information bits.

2. The method of claim 1, wherein the REs for the PSSCH do not comprise REs in the first

resource.
3. The method of claim 2, wherein the REs for the PSSCH further do not comprise at least one
of:
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REs occupied by a sidelink (SL) reference signal;

RESs unavailable for SL transmission;

REs occupied by a physical sidelink feedback channel (PSFCH);
REs used as guard periods (GPs); or

REs used for automatic gain control (AGC).

4, The method of claim 3, wherein the number of the REs for the PSSCH satisfies
e = Nogs X NEP X NE5, — NEZCCH = NEZCOH? — NGRS — N3,

wherein Npgp represents number of physical resource blocks (PRBs) for the PSSCH, NP
represents number of subcarriers in a PRB, Nf;,fﬁ,’g ; represents number of orthogonal frequency

division multiplexing (OFDM) symbols allocated for transmission of the PSSCH in a present slot;

NESCCHY = pPSCCH % TS’;igg{;’l x NEB, NESCCHL represents number of REs for a first

PSCCH, FZ3¢H represents number of PRBs used for transmitting the first PSCCH, T;;;jgggll

NPSCCHZ

represents number of OFDM symbols used for transmitting the first PSCCH, Ngp represents

NDMRS

number of REs for transmission of a second PSCCH, Ng:""> represents number of REs that are

used for carrying a demodulation reference signal (DMRS) of the PSSCH; and
wherein N3, is determined based on N3, = Nppp X N 650Urcepool qnq yresourcepool i¢ indicated b
oh oh PRB oh oh Y

configured signaling or pre-configured signaling of a resource pool.

5. The method of claim 3, wherein the number of the REs for the PSSCH satisfies
Ngg = Nprp X N§€ X toympors — NRg o+ — N 27" — Nprg X N,

Npgg represents number of PRBs for the PSSCH, NEP represents number of subcarriers in a
PRB, NESCCH represents number of REs for a first PSCCH, N2, represents a value configured by a
high layer, tsympo1,8 Tepresents number of reference OFDM symbols used for transmitting the
PSSCH, and
tsympbol,s 1s determined according to number of OFDM symbols that are used for transmitting the
PSSCH in a slot where a resource used for current transmission and/or retransmission of the PSSCH

is located.
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6. The method of claim 3, wherein the number of the REs for the PSSCH satisfies
RB PSCCH DMRS,ref PSCCH ref
Ngg = Nprp X Ns¢' X tsymporo — NRE Y—Ngg " = Ngg " — Npgrp X Nop,
Npgg represents number of PRBs for the PSSCH, NEP represents number of subcarriers in a

PRB, NES¢CH1 represents number of REs for a first PSCCH, NRMRS™f represents number of REs

PSCCH2,ref

RE represents number of REs for carrying sidelink control

for carrying a reference signal, N
information, SCI, format 0-2, Ny, represents a value configured by a high layer, tsympo19 represents
number of reference OFDM symbols used for transmitting the PSSCH, and

tsymbol,e 18 determined according to number of OFDM symbols that are used for transmitting the

PSSCH in a slot where a resource used for current transmission and/or retransmission of the PSSCH

1s located.

7. The method of any of claims 3 to 6, wherein the SL reference signal comprises the DMRS of
the PSSCH.

8. The method of any of claims 1 to 7, wherein the REs in the first resource comprise the REs

occupied by the PSCCH and the REs occupied by the DMRS of the PSCCH.

9. The method of any of claims 1 to 8, wherein the PSCCH comprises a first PSCCH and a
second PSSCH, wherein

the first PSCCH is used to indicate information used for resource sensing and first
information, wherein the first information is used for determining a transmission resource for the
second PSCCH; and

the second PSCCH is used to indicate information used for demodulating the PSSCH.

10. The method of claim 9, wherein the information used for resource sensing comprises at least
one of:

information of the second resource;

priority information of a service carried in the PSSCH; or

information of a reserved resource of the terminal device.
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11. The method of claim 9 or 10, wherein the first information comprises at least one of:
a format of the second PSCCH;
an aggregation level of the second PSCCH;
a size of a frequency-domain resource occupied by the second PSCCH; or

number of time-domain symbols occupied by the second PSCCH.

12. The method of any of claims 9 to 11, wherein the information used for demodulating the
PSSCH comprises at least one of:

a modulation and coding scheme (MCS);

number of transmission layers;

a hybrid automatic repeat request (HARQ) process number;

a new data indicator (NDI); or

an identifier (ID), wherein the ID comprises at least one of: an ID of a transmit device, an ID

of a receive device, a group ID of the receive device, or a service ID corresponding to the PSSCH.

13. The method of any of claims 1 to 12, wherein the terminal device is a receive device, and
the method further comprises:
receiving on the first resource, by the terminal device, the PSCCH transmitted by a transmit

device, wherein the PSCCH is used for determining the second resource.

14. The method of any of claims 1 to 13, wherein the terminal device is a transmit device, and
the method further comprises:
transmitting on the first resource, by the terminal device, the PSCCH to a receive device,

wherein the PSCCH is used for determining the second resource.

15. A terminal device, comprising:
a processing unit configured to determine number of resource elements (REs) occupied by a
physical sidelink shared channel (PSSCH) in a second resource according to a first resource used

for transmitting a physical sidelink control channel (PSCCH) and the second resource indicated by
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the PSCCH and used for transmitting the PSSCH, the first resource at least partially overlapping
with the second resource; and

the processing unit further being configured to determine a transport block size (TBS) for
the PSSCH according to the number of the REs for the PSSCH;

wherein the processing unit configured to determine the TBS for the PSSCH according to
the number of the REs for the PSSCH is configured to:

determine number of information bits according to the number of the REs for the PSSCH,
wherein the number of the information bits satisfies Nijpro = Ngg X R X Q, X v, Ngg represents the
number of the REs for the PSSCH, R represents a transmission bit rate, Q,,, represents a modulation
order, and v represents number of transmission layers; and

determine the TBS according to the number of the information bits;

wherein the processing unit configured to determine the TBS according to the number of the
information bits is configured to:

obtain quantified number of information bits by quantifying the number of the information
bits; and

determine the TBS according to the quantified number of the information bits.

16. A terminal device, comprising:
a memory configured to store computer programs; and
a processor configured to invoke and execute the computer programs stored in the memory,

to perform the method of any of claims 1 to 14.

17. A computer-readable storage medium configured to store computer programs which enables

a computer to perform the method of any of claims 1 to 14.



