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METHODS AND APPARATUS FOR SIDELINK RESOURCE EXCLUSION FOR INTRA—DEVICE
COORDINATION IN WIRELESS COMMUNICATION

FIELD OF INVENTION

[0001] This invention relates generally to wireless technology and more particularly to a

determining and selecting resources for a sidelink communication.

BACKGROUND OF THE INVENTION

[0002] In a wireless communications network, a user equipment (UE) determines a number of
available resources (e.g., sidelink resources) to communicate data and selects a subset of these
resources for use in communicating the data based on resource allocation schemes. New Radio (NR)
(Vehicle-to-everything) V2X R16 support Mode 1 and Mode 2 resource allocation schemes. In an
existing Mode 2 resource allocation scheme, the UE selects sidelink resources (e.g., sidelink
transmission resources) in a manner to minimize collision probability and to reduce an interference
level. Specifically, in Mode 2 resource allocation scheme for NR V2X, a transmitter UE
autonomously selects sidelink transmission resources based on its own channel sensing mechanism
and a resource selection procedure.

[0003] However, the existing Mode 2 resource allocation scheme lacks assistance information
provided by the receiver UE to the transmitter UE. Thus, there is a need for an enhanced
mechanism for the receiver UE to send the assistance information as additional sensing results to the
transmitter UE, thereby helping the transmitter UE to efficiently select sidelink resources for a more
reliable sidelink transmission. The enhanced mechanism may enhance the reliability and reduce
latency in consideration of both Packet Reception Ratio (PRR) and Packet Inter-Reception (PIR)

defined in TR37.885.

SUMMARY OF THE DESCRIPTION

[0004] A method that determines a resource at a first user equipment (UE) for a sidelink

communication from a second UE to the first UE is described. In an exemplary embodiment, the
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method receives a request from the second UE to send data to the first UE. In addition, the method
determines a preconfigured resource selection window that is used by the second UE. Furthermore,
the method determines a first sensing result at the first UE. The determined first sensing result
includes information to be reported to the second UE for a resource selection. The determined first
sensing results has a plurality of first sensing types. Further, the method transmits the first sensing
result from the first UE to the second UE.

[0005] In some other embodiments, the method determines the first sensing result by determining
whether the first UE has a scheduled transmission. In addition, the method determines the first
sensing result by determining data priority associated with the first UE scheduled transmission. The
data priority is used by the second UE for the resource selection. The method determines the first
sensing result by designating the resource to the second UE if the data to be sent from the second
UE to the first UE have higher data priority than the data to be transmitted by the first UE.
Furthermore, the method determines the first sensing result by determining one or both of time and
frequency resources associated with the first UE scheduled transmission. The first sensing result
defines a first type of the plurality of first sensing types and the first type of the plurality of first
sensing types is based on (Physical Sidelink Shared Channel) PSSCH half-duplex transmission.
[0006] In some other embodiments, the method determines the first sensing result by determining
whether one or more of time and frequency resources has been reserved by a third UE. In addition,
the method determines the first sensing result by determining data priority associated with data to be
sent by the third UE. Additionally, the method determines the first sensing result by measuring a
Reference Signal Receive Power (RSRP) level associated with the third UE. Furthermore, the
method determines the first sensing result by designating the resource to the second UE if one or
both of the data to be sent by the third UE have low priority and the measured RSRP level
associated with the third UE is low. The first sensing result defines a second type of the plurality of
first sensing types and the second type of the plurality of first sensing types is based on a reservation
information from the third UE. Further, the method determines the first sensing result by adjusting a
transmission power associated with the second UE based on the measured RSRP level to overcome

an interference generated by the third UE.
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[0007] In some other embodiments, the method determines the first sensing result by determining a
limit of a number of simultaneous Physical Sidelink Feedback Channel (PSFCH) transmissions,
with a PSFCH associated with a Physical Sidelink Shared Channel (PSSCH) transmission in a slot N.
The PSFCH is transmitted in a slot N + K, wherein K 1s predetermined according to a resource pool,
and N and K are integers. In addition, the method determines the first sensing result by designating
the resource to the second UE if a PSSCH reception by the first UE is in a slot which does not
require a PSFCH transmission. Moreover, the method determines the first sensing result by
determining data priority associated with the PSSCH reception. Additionally, the method
determines the first sensing result by designating the resource to the second UE if the PSSCH
reception has low priority data. The designating of the resource includes receiving an additional
PSSCH reception with high priority data in the slot N or around the slot N whose associated PSFCH
transmission is in the slot N + K. Furthermore, the method determines the first sensing result by
determining one or more time and frequency resources of the first UE PSSCH reception. The first
sensing result defines a third type of the plurality of first sensing types and the third type of the
plurality of first sensing types is based on limited capability of the PSFCH transmission for a Hybrid
automatic repeat request (HARQ) feedback enabled transmission.

[0008] In some other embodiments, the method determines the first sensing result by determining
whether the first UE has a scheduled PSSCH transmission. The first UE scheduled PSSCH
transmission has an associated slot for a PSFCH reception. In addition, the method determines the
first sensing result by determining whether the first UE scheduled PSSCH transmission requires a
HARQ feedback. Additionally, the method determines the first sensing result by determining data
priority associated with the first UE scheduled PSSCH transmission. The determining of the data
priority includes comparing data to be sent from the second UE to the first UE and data to be
transmitted by the first UE. Furthermore, the method determines the first sensing result by
determining one or more time-frequency resources of the first UE scheduled PSSCH transmission.
The first sensing result defines a fourth type of the plurality of first sensing types and the fourth type

of the plurality of first sensing types is based on a PSFCH half-duplex transmission.
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[0009] In some other embodiments, the method iteratively identifies a set of resources of the
resource at the first UE until a percentage of the identified set of resources is higher than a
predefined threshold. The predefined threshold is preconfigured or configured based on a resource
pool or reconfigured by a PC5-Radio Resource Control (RRC) message.

[0010] In some other embodiments, the method determines the first sensing result by repeating a
determination of a resource associated with one of the plurality of first sensing types with an
increased threshold associated with a RSRP level such that the predefined threshold is achieved. In
some embodiments, the one of the plurality of first sensing types can be a second type.

[0011] In some other embodiments, the determining of the first sensing result can be adapted to a
sidelink group-cast with a Hybrid automatic repeat request (HARQ) feedback Option 2. The first
sensing result can be transmitted on a PSSCH. The transmitting of the first sensing result can be
performed by a single or a subset of UEs. The transmitting the first sensing result can be periodic or
event-triggered.

[0012] In a further embodiment, a method that selects a resource at a second user equipment (UE)
for a sidelink communication from the second UE to a first UE is described. The method receives a
first sensing result from a first UE. The first sensing result includes a plurality of first sensing types.
Each of the plurality of first sensing types has a first information for a resource selection at the
second UE. In addition, the method determines a second sensing result at the second UE. The
determined second sensing result includes a second information and the determined second sensing
result has a number of second sensing types. Furthermore, the method determines a combined
sensing result based on the received first sensing result and the determined second sensing result.
Additionally, the method selects the resource to transmit data from the second UE to the first UE
based on the determined combined sensing result.

[0013] In some other embodiments, the method determines the second sensing result by determining
whether the second UE has a scheduled reception (e.g., PSSCH reception). In addition, the method
determines the second sensing result by determining data priority associated with the second UE
scheduled reception. The data priority is used for the resource selection. The method determines

the second sensing result by designating the resource to the second UE if data to be sent from the
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second UE to the first UE have higher data priority than the data to be received by the second UE.
Furthermore, the method determines the second sensing result by determining one or both of time
and frequency resources associated with the second UE scheduled reception and the data priority
associated with the second UE scheduled reception. The second sensing result defines a first type of
the plurality of second sensing types.

[0014] In some other embodiments, the method determines the second sensing result by determining
whether one or more of time and frequency resources has been reserved by a third UE. In addition,
the method determines the second sensing result by determining data priority associated with data to
be sent by the third UE. Additionally, the method determines the second sensing result by
measuring a Reference Signal Receive Power (RSRP) level associated with the third UE.
Furthermore, the method determines the second sensing result by designating the resource to the
second UE if one or both of the data to be sent by the third UE have low priority and the measured
RSRP level associated with the third UE is low, wherein the second sensing result defines a second
type of the plurality of second sensing types.

[0015] In some other embodiments, the method determines the second sensing result by determining
whether the second UE has a scheduled PSSCH reception. The second UE scheduled PSSCH
reception has an associated slot for a PSFCH transmission. In addition, the method determines the
second sensing result by determining whether the second UE scheduled PSSCH reception requires a
HARQ feedback. Moreover, the method determines the second sensing result by determining data
priority associated with the second UE scheduled PSSCH reception. The determining includes
comparing data to be received by the second UE and data to be transmitted by the second UE.
Furthermore, the method determines the second sensing result by determining one or more time-
frequency resources of the second UE scheduled PSSCH reception. The second sensing result
defines a third type of the plurality of second sensing types and the third type of the plurality of first
sensing types is based on PSFCH half-duplex transmission.

[0016] In some other embodiments, the method determines the combined sensing result by
combining the same type of the plurality of first and second sensing types. In some other

embodiments, each of the plurality of first and second sensing types has a different priority.



10

WO 2022/027436 PCT/CN2020/107406

[0017] In some other embodiments, only a portion of the first information associated with each of
the plurality of first sensing types is transmitted to the second UE. In some other embodiments, the
first information includes a combination of any of the information associated with any of the
plurality of first sensing types.

[0018] In another aspect of the disclosure, embodiments of the present disclosure also provide a user
equipment (UE) device including a processor configured to perform the processes as described

above.

[0019] In another further aspect of the disclosure, embodiments of the present disclosure also

provide a baseband processor configured to perform the processes as described above.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The present invention is illustrated by way of example and not limitation in the figures of
the accompanying drawings in which like references indicate similar elements.

[0021] FIG. 1 illustrates an example wireless communication system according to some
embodiments.

[0022] FIG. 2 illustrates a base station (BS) in communication with a user equipment (UE) device
according to some embodiments.

[0023] FIG. 3 illustrates an example block diagram of a UE according to some embodiments.
[0024] FIG. 4 illustrates an example block diagram of a BS according to some embodiments.

[0025] FIG. 5 illustrates an example block diagram of cellular communication circuitry, according
to some embodiments.

[0026] FIG. 6 is an illustration of some embodiments of Mode 2(b) resource allocation procedure,
according to some embodiments.

[0027] FIG. 7 is an illustration of some embodiments of a resource exclusion procedure based on
PSSCH half-duplex transmission, according to some embodiments.

[0028] FIG. 8 is an illustration of some embodiments of a resource exclusion procedure based on
reservation information from a third UE, according to some embodiments.

[0029] FIG. 9 is an illustration of some embodiments of a resource exclusion procedure based on
limited PSFCH transmissions capability, according to some embodiments.

[0030] FIG. 10 is an illustration of some embodiments of a resource exclusion procedure based on
PSFCH half-duplex transmissions, according to some embodiments.

[0031] FIG. 11 is an illustration of some embodiments of information to be transmitted to a second
UE (e.g., transmitting UE), according to some embodiments.

[0032] FIG. 12A is an illustration of some embodiments of a resource exclusion procedure based on
PSSCH half-duplex transmissions, according to some embodiments.

[0033] FIG. 12B is an illustration of some embodiments of a resource exclusion procedure based on

reservation information from a third UE, according to some embodiments.
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[0034] FIG. 12C is an illustration of some embodiments of a resource exclusion procedure based on
PSFCH half-duplex transmissions, according to some embodiments.

[0035] FIG. 13 is a flow diagram of some embodiments of a process to determine resource
allocation at a first user equipment (UE) for a wireless communication between the first UE and a
second UE, according to some embodiments.

[0036] FIG. 14 is a flow diagram of some embodiments of a process for selecting a resource at a
second user equipment (UE), according to some embodiments.

[0037] FIGS. 15-18 are flow diagrams of some embodiments of a process for determining a first
sensing result at a first user equipment (UE), according to some embodiments.

[0038] FIGS. 19-21 are flow diagrams of some embodiments of a process for determining a second

sensing result at a second user equipment (UE), according to some embodiments.

DETAILED DESCRIPTION

[0039] A method and apparatus of a device that determines and selects a sidelink resource
between user equipment for use in sidelink communication is described. The embodiments of
method and apparatus of device determines a set of sidelink resources at a first UE. A first sensing
result including information gathered as a result of a local sensing at the first UE is transmitted to a
second UE in Mode 2. Thereafter, the second UE considers the first sensing result and the
information in a sidelink resource selection for its data transmission. When implemented, the
embodiments of method and apparatus of a device provide enhancement in Mode 2 for enhanced
reliability and reduced latency in consideration of both Packet Reception Ratio (PRR) and Packet
Inter-Reception (PIR) defined in TR37.885. The embodiments of method and apparatus of a device
described herein are operable with in-coverage UE, partial coverage UE, and out-of-coverage UE, as
well as address consecutive packet loss in all coverage scenarios.

[0040] In the following description, numerous specific details are set forth to provide thorough
explanation of embodiments of the present invention. It will be apparent, however, to one skilled in

the art, that embodiments of the present invention may be practiced without these specific details.
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In other instances, well-known components, structures, and techniques have not been shown in
detail in order not to obscure the understanding of this description.

[0041] Reference in the specification to “some embodiments” or “an embodiment” means that a
particular feature, structure, or characteristic described in connection with the embodiment can be
included in at least one embodiment of the invention. The appearances of the phrase “in some
embodiments” in various places in the specification do not necessarily all refer to the same
embodiment.

[0042] In the following description and claims, the terms “coupled” and “connected,” along with
their derivatives, may be used. It should be understood that these terms are not intended as
synonyms for each other. “Coupled” is used to indicate that two or more elements, which may or
may not be in direct physical or electrical contact with each other, co-operate or interact with each
other. “Connected” is used to indicate the establishment of communication between two or more
elements that are coupled with each other.

[0043] The processes depicted in the figures that follow, are performed by processing logic that
comprises hardware (e.g., circuitry, dedicated logic, etc.), software (such as is run on a general-
purpose computer system or a dedicated machine), or a combination of both. Although the processes
are described below in terms of some sequential operations, it should be appreciated that some of the
operations described may be performed in different order. Moreover, some operations may be
performed in parallel rather than sequentially.

[0044] The terms “server,” “client,” and “device” are intended to refer generally to data
processing systems rather than specifically to a particular form factor for the server, client, and/or
device.

[0045] A method and apparatus of a device that determines a resource at a first user equipment (UE)
for a sidelink communication from a second UE to the first UE is described. In an exemplary
embodiment, the method receives a request from the second UE to send data to the first UE. In
addition, the method determines a preconfigured resource selection window that is used by the
second UE. Furthermore, the method determines a first sensing result at the first UE. The

determined first sensing result includes information to be reported to the second UE for a resource



10

15

20

25

WO 2022/027436 PCT/CN2020/107406

selection. The determined first sensing result has a plurality of first sensing types. Further, the
method transmits the first sensing result from the first UE to the second UE.

[0046] A method and apparatus of a device that selects a resource at a second user equipment (UE)
for a sidelink communication from the second UE to a first UE is described. The method receives a
first sensing result from a first UE. The first sensing result includes a plurality of first sensing types.
Each of the plurality of first sensing types has a first information for a resource selection at the
second UE. In addition, the method determines a second sensing result at the second UE. The
determined second sensing result includes a second information and the determined second sensing
result has a number of second sensing types. Furthermore, the method determines a combined
sensing result based on the received first result and the determined second result. Additionally, the
method selects the resource to transmit data from the second UE to the first UE based on the
determined combined sensing result.

[0047] FIG. 1 illustrates a simplified example wireless communication system, according to some
embodiments. It is noted that the system of FIG. 1 is merely one example of a possible system, and
that features of this disclosure may be implemented in any of various systems, as desired.

[0048] As shown, the example wireless communication system includes a base station 102A which
communicates over a transmission medium with one or more user devices 106A, 106B, etc., through
106N. Each of the user devices may be referred to herein as a “user equipment” (UE). Thus, the user
devices 106 are referred to as UEs or UE devices.

[0049] The base station (BS) 102A may be a base transceiver station (BTS) or cell site (a “cellular
base station”) and may include hardware that enables wireless communication with the UEs 106A
through 106N.

[0050] The communication area (or coverage area) of the base station may be referred to as a “cell.”
The base station 102A and the UEs 106 may be configured to communicate over the transmission
medium using any of various radio access technologies (RATs), also referred to as wireless
communication technologies, or telecommunication standards, such as GSM, UMTS (associated
with, for example, WCDMA or TD-SCDMA air interfaces), LTE, LTE-Advanced (LTE-A), 5G new
radio (5G NR), HSPA, 3GPP2 CDMA2000 (e.g., 1xXRTT, 1xEV-DO, HRPD, eHRPD), etc. Note

10
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that if the base station 102A is implemented in the context of LTE, it may alternately be referred to
as an ‘eNodeB’ or ‘eNB’. Note that if the base station 102A is implemented in the context of 5G NR,
it may alternately be referred to as ‘gNodeB’ or ‘gNB’.

[0051] As shown, the base station 102A may also be equipped to communicate with a network 100
(e.g., a core network of a cellular service provider, a telecommunication network such as a public
switched telephone network (PSTN), and/or the Internet, among various possibilities). Thus, the
base station 102A may facilitate communication between the user devices and/or between the user
devices and the network 100. In particular, the cellular base station 102A may provide UEs 106 with
various telecommunication capabilities, such as voice, SMS and/or data services.

[0052] Base station 102A and other similar base stations (such as base stations 102B . . . 102N)
operating according to the same or a different cellular communication standard may thus be
provided as a network of cells, which may provide continuous or nearly continuous overlapping
service to UEs 106A-N and similar devices over a geographic area via one or more cellular
communication standards.

[0053] Thus, while base station 102A may act as a “serving cell” for UEs 106A-N as illustrated in
FIG. 1, each UE 106 may also be capable of receiving signals from (and possibly within
communication range of) one or more other cells (which might be provided by base stations 102B-N
and/or any other base stations), which may be referred to as “neighboring cells”. Such cells may also
be capable of facilitating communication between user devices and/or between user devices and the
network 100. Such cells may include “macro” cells, “micro” cells, “pico” cells, and/or cells which
provide any of various other granularities of service area size. For example, base stations 102A-B
illustrated in FIG. 1 might be macro cells, while base station 102N might be a micro cell. Other
configurations are also possible.

[0054] In some embodiments, base station 102A may be a next generation base station, e.g., a 5G
New Radio (5G NR) base station, or “gNB”. In some embodiments, a gNB may be connected to a
legacy evolved packet core (EPC) network and/or to a NR core (NRC) network. In addition, a gNB
cell may include one or more transition and reception points (TRPs). In addition, a UE capable of

operating according to SG NR may be connected to one or more TRPs within one or more gNBs.

11
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[0055] Note that a UE 106 may be capable of communicating using multiple wireless
communication standards. For example, the UE 106 may be configured to communicate using a
wireless networking (e.g., Wi-F1) and/or peer-to-peer wireless communication protocol (e.g.,
Bluetooth, Wi-Fi peer-to-peer, etc.) in addition to at least one cellular communication protocol (e.g.,
GSM, UMTS (associated with, for example, WCDMA or TD-SCDMA air interfaces), LTE, LTE-A,
5G NR, HSPA, 3GPP2 CDMA2000 (e.g., IxRTT, 1xEV-DO, HRPD, eHRPD), etc.). The UE 106
may also or alternatively be configured to communicate using one or more global navigational
satellite systems (GNSS, e.g., GPS or GLONASS), one or more mobile television broadcasting
standards (e.g., ATSC-M/H or DVB-H), and/or any other wireless communication protocol, if
desired. Other combinations of wireless communication standards (including more than two wireless
communication standards) are also possible.

[0056] FIG. 2 illustrates user equipment 106A and 106B that can be in direct communication
with each other (also known as device to device or sidelink). Sidelink communication can utilize
dedicated sidelink channels and sidelink protocols to facilitate communication directly between
devices. For example, physical sidelink control channel (PSCCH) can be used for actual data
transmission between the devices, physical sidelink shared channel (PSSCH) can be used for
conveying sidelink control information (SCI), physical sidelink feedback channel (PSFCH) can be
used for HARQ feedback information, and physical sidelink broadcast channel (PSBCH) can be
used for synchronization. Additional details are discussed in other sections.

[0057] In addition, sidelink communications can be used for communications between vehicles
to vehicles (V2V), vehicle to infrastructure (V2I), vehicle to people (V2P), vehicle to network
(V2N), and other types of direct communications.

[0058] UE 106A can also be in communication with a base station 102 in through uplink and
downlink communications, according to some embodiments. The UEs may each be a device with
cellular communication capability such as a mobile phone, a hand-held device, a computer or a
tablet, or virtually any type of wireless device. The UEs 106A-B may include a processor that is
configured to execute program instructions stored in memory. The UEs 106A-B may perform any of

the method embodiments described herein by executing such stored instructions. Alternatively, or in
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addition, the UEs 106 A-B may include a programmable hardware element such as an FPGA (field-
programmable gate array) that is configured to perform any of the method embodiments described
herein, or any portion of any of the method embodiments described herein.

[0059] The UEs 106A-B may include one or more antennas for communicating using one or more
wireless communication protocols or technologies. In some embodiments, the UEs 106A-B may be
configured to communicate using, for example, CDMA2000 (1xRTT/1xEV-DO/HRPD/eHRPD) or
LTE using a single shared radio and/or GSM or LTE using the single shared radio. The shared radio
may couple to a single antenna, or may couple to multiple antennas (e.g., for MIMO) for performing
wireless communications. In general, a radio may include any combination of a baseband processor,
analog RF signal processing circuitry (e.g., including filters, mixers, oscillators, amplifiers, etc.), or
digital processing circuitry (e.g., for digital modulation as well as other digital processing). Similarly,
the radio may implement one or more receive and transmit chains using the aforementioned
hardware. For example, the UEs 106A-B may share one or more parts of a receive and/or transmit
chain between multiple wireless communication technologies, such as those discussed above.

[0060] In some embodiments, the UEs 106A-B may include separate transmit and/or receive chains
(e.g., including separate antennas and other radio components) for each wireless communication
protocol with which it is configured to communicate. As a further possibility, the UEs 106A-B may
include one or more radios which are shared between multiple wireless communication protocols,
and one or more radios which are used exclusively by a single wireless communication protocol. For
example, the UE 106A-B might include a shared radio for communicating using either of LTE or 5G
NR (or LTE or 1xRTTor LTE or GSM), and separate radios for communicating using each of Wi-Fi

and Bluetooth. Other configurations are also possible.

FIG. 3—Block Diagram of a UE

[0061] FIG. 3 illustrates an example simplified block diagram of a communication device 106,
according to some embodiments. It is noted that the block diagram of the communication device of
FIG. 3 is only one example of a possible communication device. According to embodiments,

communication device 106 may be a user equipment (UE) device, a mobile device or mobile station,
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a wireless device or wireless station, a desktop computer or computing device, a mobile computing
device (e.g., a laptop, notebook, or portable computing device), a tablet and/or a combination of
devices, among other devices. As shown, the communication device 106 may include a set of
components 300 configured to perform core functions. For example, this set of components may be
implemented as a system on chip (SOC), which may include portions for various purposes.
Alternatively, this set of components 300 may be implemented as separate components or groups of
components for the various purposes. The set of components 300 may be coupled (e.g.,
communicatively; directly or indirectly) to various other circuits of the communication device 106.
[0062] For example, the communication device 106 may include various types of memory (e.g.,
including NAND flash 310), an input/output interface such as connector I/F 320 (e.g., for
connecting to a computer system; dock; charging station; input devices, such as a microphone,
camera, keyboard; output devices, such as speakers; etc.), the display 360, which may be integrated
with or external to the communication device 106, and cellular communication circuitry 330 such as
for 5G NR, LTE, GSM, etc., and short to medium range wireless communication circuitry 329 (e.g.,
Bluetooth™ and WLAN circuitry). In some embodiments, communication device 106 may include
wired communication circuitry (not shown), such as a network interface card, e.g., for Ethernet.
[0063] The cellular communication circuitry 330 may couple (e.g., communicatively; directly or
indirectly) to one or more antennas, such as antennas 335 and 336 as shown. The short to medium
range wireless communication circuitry 329 may also couple (e.g., communicatively; directly or
indirectly) to one or more antennas, such as antennas 337 and 338 as shown. Alternatively, the short
to medium range wireless communication circuitry 329 may couple (e.g., communicatively; directly
or indirectly) to the antennas 335 and 336 in addition to, or instead of, coupling (e.g.,
communicatively; directly or indirectly) to the antennas 337 and 338. The short to medium range
wireless communication circuitry 329 and/or cellular communication circuitry 330 may include
multiple receive chains and/or multiple transmit chains for receiving and/or transmitting multiple
spatial streams, such as in a multiple-input multiple output (MIMO) configuration.

[0064] In some embodiments, as further described below, cellular communication circuitry 330 may

include dedicated receive chains (including and/or coupled to, e.g., communicatively; directly or
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indirectly. dedicated processors and/or radios) for multiple radio access technologies (RATs) (e.g., a
first receive chain for LTE and a second receive chain for 5G NR). In addition, in some
embodiments, cellular communication circuitry 330 may include a single transmit chain that may be
switched between radios dedicated to specific RATs. For example, a first radio may be dedicated to
a first RAT, e.g., LTE, and may be in communication with a dedicated receive chain and a transmit
chain shared with an additional radio, e.g., a second radio that may be dedicated to a second RAT,
e.g., 5G NR, and may be in communication with a dedicated receive chain and the shared transmit
chain.

[0065] The communication device 106 may also include and/or be configured for use with one or
more user interface elements. The user interface elements may include any of various elements, such
as display 360 (which may be a touchscreen display), a keyboard (which may be a discrete keyboard
or may be implemented as part of a touchscreen display), a mouse, a microphone and/or speakers,
one or more cameras, one or more buttons, and/or any of various other elements capable of
providing information to a user and/or receiving or interpreting user input.

[0066] The communication device 106 may further include one or more smart cards 345 that
include SIM (Subscriber Identity Module) functionality, such as one or more UICC(s) (Universal
Integrated Circuit Card(s)) cards 345.

[0067] As shown, the SOC 300 may include processor(s) 302, which may execute program
instructions for the communication device 106 and display circuitry 304, which may perform
graphics processing and provide display signals to the display 360. The processor(s) 302 may also
be coupled to memory management unit (MMU) 340, which may be configured to receive addresses
from the processor(s) 302 and translate those addresses to locations in memory (e.g., memory 306,
read only memory (ROM) 350, NAND flash memory 310) and/or to other circuits or devices, such
as the display circuitry 304, short range wireless communication circuitry 229, cellular
communication circuitry 330, connector I/F 320, and/or display 360. The MMU 340 may be
configured to perform memory protection and page table translation or set up. In some embodiments,

the MMU 340 may be included as a portion of the processor(s) 302.
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[0068] As noted above, the communication device 106 may be configured to communicate using
wireless and/or wired communication circuitry. The communication device 106 may also be
configured to determine a physical downlink shared channel scheduling resource for a user
equipment device and a base station. Further, the communication device 106 may be configured to
group and select CCs from the wireless link and determine a virtual CC from the group of selected
CCs. The wireless device may also be configured to perform a physical downlink resource mapping
based on an aggregate resource matching patterns of groups of CCs.

[0069] As described herein, the communication device 106 may include hardware and software
components for implementing the above features for determining a physical downlink shared
channel scheduling resource for a communications device 106 and a base station. The processor 302
of the communication device 106 may be configured to implement part or all of the features
described herein, e.g., by executing program instructions stored on a memory medium (e.g., a non-
transitory computer-readable memory medium). Alternatively (or in addition), processor 302 may be
configured as a programmable hardware element, such as an FPGA (Field Programmable Gate
Array), or as an ASIC (Application Specific Integrated Circuit). Alternatively (or in addition) the
processor 302 of the communication device 106, in conjunction with one or more of the other
components 300, 304, 306, 310, 320, 329, 330, 340, 345, 350, 360 may be configured to implement
part or all of the features described herein.

[0070] In addition, as described herein, processor 302 may include one or more processing elements.
Thus, processor 302 may include one or more integrated circuits (ICs) that are configured to
perform the functions of processor 302. In addition, each integrated circuit may include circuitry
(e.g., first circuitry, second circuitry, etc.) configured to perform the functions of processor(s) 302.
[0071] Further, as described herein, cellular communication circuitry 330 and short range wireless
communication circuitry 329 may each include one or more processing elements. In other words,
one or more processing elements may be included in cellular communication circuitry 330 and,
similarly, one or more processing elements may be included in short range wireless communication
circuitry 329. Thus, cellular communication circuitry 330 may include one or more integrated

circuits (ICs) that are configured to perform the functions of cellular communication circuitry 330.
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In addition, each integrated circuit may include circuitry (e.g., first circuitry, second circuitry, etc.)
configured to perform the functions of cellular communication circuitry 230. Similarly, the short
range wireless communication circuitry 329 may include one or more ICs that are configured to
perform the functions of short range wireless communication circuitry 32. In addition, each
integrated circuit may include circuitry (e.g., first circuitry, second circuitry, etc.) configured to

perform the functions of short range wireless communication circuitry 329.

FIG. 4—Block Diagram of a Base Station

[0072] FIG. 4 illustrates an example block diagram of a base station 102, according to some
embodiments. It is noted that the base station of FIG. 4 is merely one example of a possible base
station. As shown, the base station 102 may include processor(s) 404 which may execute program
instructions for the base station 102. The processor(s) 404 may also be coupled to memory
management unit (MMU) 440, which may be configured to receive addresses from the processor(s)
404 and translate those addresses to locations in memory (e.g., memory 460 and read only memory
(ROM) 450) or to other circuits or devices.

[0073] The base station 102 may include at least one network port 470. The network port 470 may
be configured to couple to a telephone network and provide a plurality of devices, such as UE
devices 106, access to the telephone network as described above in FIGS. 1 and 2.

[0074] The network port 470 (or an additional network port) may also or alternatively be configured
to couple to a cellular network, e.g., a core network of a cellular service provider. The core network
may provide mobility related services and/or other services to a plurality of devices, such as UE
devices 106. In some cases, the network port 470 may couple to a telephone network via the core
network, and/or the core network may provide a telephone network (e.g., among other UE devices
serviced by the cellular service provider).

[0075] In some embodiments, base station 102 may be a next generation base station, e.g., a 5SG
New Radio (5G NR) base station, or “gNB”. In such embodiments, base station 102 may be
connected to a legacy evolved packet core (EPC) network and/or to a NR core (NRC) network. In

addition, base station 102 may be considered a SG NR cell and may include one or more transition
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and reception points (TRPs). In addition, a UE capable of operating according to 5G NR may be
connected to one or more TRPs within one or more gNB s.

[0076] The base station 102 may include at least one antenna 434, and possibly multiple antennas.
The at least one antenna 434 may be configured to operate as a wireless transceiver and may be
further configured to communicate with UE devices 106 via radio 430. The antenna 434
communicates with the radio 430 via communication chain 432. Communication chain 432 may be
a receive chain, a transmit chain or both. The radio 430 may be configured to communicate via
various wireless communication standards, including, but not limited to, 5G NR, LTE, LTE-A,
GSM, UMTS, CDMA2000, Wi-Fi, etc.

[0077] The base station 102 may be configured to communicate wirelessly using multiple wireless
communication standards. In some instances, the base station 102 may include multiple radios,
which may enable the base station 102 to communicate according to multiple wireless
communication technologies. For example, as one possibility, the base station 102 may include an
LTE radio for performing communication according to LTE as well as a 5G NR radio for
performing communication according to SG NR. In such a case, the base station 102 may be capable
of operating as both an LTE base station and a 5G NR base station. As another possibility, the base
station 102 may include a multi-mode radio which is capable of performing communications
according to any of multiple wireless communication technologies (e.g., 5G NR and Wi-Fi, LTE
and Wi-Fi, LTE and UMTS, LTE and CDMA2000, UMTS and GSM, etc.).

[0078] As described further subsequently herein, the BS 102 may include hardware and software
components for implementing or supporting implementation of features described herein. The
processor 404 of the base station 102 may be configured to implement or support implementation of
part or all of the methods described herein, e.g., by executing program instructions stored on a
memory medium (e.g., a non-transitory computer-readable memory medium). Alternatively, the
processor 404 may be configured as a programmable hardware element, such as an FPGA (Field
Programmable Gate Array), or as an ASIC (Application Specific Integrated Circuit), or a

combination thereof. Alternatively (or in addition) the processor 404 of the BS 102, in conjunction
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with one or more of the other components 430, 432, 434, 440, 450, 460, 470 may be configured to
implement or support implementation of part or all of the features described herein.

[0079] In addition, as described herein, processor(s) 404 may be comprised of one or more
processing elements. In other words, one or more processing elements may be included in
processor(s) 404. Thus, processor(s) 404 may include one or more integrated circuits (ICs) that are
configured to perform the functions of processor(s) 404. In addition, each integrated circuit may
include circuitry (e.g., first circuitry, second circuitry, etc.) configured to perform the functions of
processor(s) 404.

[0080] Further, as described herein, radio 430 may be comprised of one or more processing
elements. In other words, one or more processing elements may be included in radio 430. Thus,
radio 430 may include one or more integrated circuits (ICs) that are configured to perform the
functions of radio 430. In addition, each integrated circuit may include circuitry (e.g., first circuitry,

second circuitry, etc.) configured to perform the functions of radio 430.

FIG. 5: Block Diagram of Cellular Communication Circuitry

[0081] FIG. 5 illustrates an example simplified block diagram of cellular communication circuitry,
according to some embodiments. It is noted that the block diagram of the cellular communication
circuitry of FIG. 5 is only one example of a possible cellular communication circuit. According to
embodiments, cellular communication circuitry 330 may be included in a communication device,
such as communication device 106 described above. As noted above, communication device 106
may be a user equipment (UE) device, a mobile device or mobile station, a wireless device or
wireless station, a desktop computer or computing device, a mobile computing device (e.g., a laptop,
notebook, or portable computing device), a tablet and/or a combination of devices, among other
devices.

[0082] The cellular communication circuitry 330 may couple (e.g., communicatively; directly or
indirectly) to one or more antennas, such as antennas 335 a-b and 336 as shown (in FIG. 3). In some
embodiments, cellular communication circuitry 330 may include dedicated receive chains (including

and/or coupled to, e.g., communicatively; directly or indirectly. dedicated processors and/or radios)
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for multiple RATs (e.g., a first receive chain for LTE and a second receive chain for 5G NR). For
example, as shown in FIG. 5, cellular communication circuitry 330 may include a modem 510 and a
modem 520. Modem 510 may be configured for communications according to a first RAT, e.g.,
such as LTE or LTE-A, and modem 520 may be configured for communications according to a
second RAT, e.g., such as 5G NR.

[0083] As shown, modem 510 may include one or more processors 512 and a memory 516 in
communication with processors 512. Modem 510 may be in communication with a radio frequency
(RF) front end 530. RF front end 530 may include circuitry for transmitting and receiving radio
signals. For example, RF front end 530 may include receive circuitry (RX) 532 and transmit
circuitry (TX) 534. In some embodiments, receive circuitry 532 may be in communication with
downlink (DL) front end 550, which may include circuitry for receiving radio signals via antenna
335a.

[0084] Similarly, modem 520 may include one or more processors 522 and a memory 526 in
communication with processors 522. Modem 520 may be in communication with an RF front end
540. RF front end 540 may include circuitry for transmitting and receiving radio signals. For
example, RF front end 540 may include receive circuitry 542 and transmit circuitry 544. In some
embodiments, receive circuitry 542 may be in communication with DL front end 560, which may
include circuitry for receiving radio signals via antenna 335b.

[0085] In some embodiments, a switch 570 may couple transmit circuitry 534 to uplink (UL) front
end 572. In addition, switch 570 may couple transmit circuitry 544 to UL front end 572. UL front
end 572 may include circuitry for transmitting radio signals via antenna 336. Thus, when cellular
communication circuitry 330 receives instructions to transmit according to the first RAT (e.g., as
supported via modem 510), switch 570 may be switched to a first state that allows modem 510 to
transmit signals according to the first RAT (e.g., via a transmit chain that includes transmit circuitry
534 and UL front end 572). Similarly, when cellular communication circuitry 330 receives
instructions to transmit according to the second RAT (e.g., as supported via modem 520), switch
570 may be switched to a second state that allows modem 520 to transmit signals according to the

second RAT (e.g., via a transmit chain that includes transmit circuitry 544 and UL front end 572).
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[0086] As described herein, the modem 510 may include hardware and software components for
implementing the above features or for selecting a periodic resource part for a user equipment
device and a base station, as well as the various other techniques described herein. The processors
512 may be configured to implement part or all of the features described herein, e.g., by executing
program instructions stored on a memory medium (e.g., a non-transitory computer-readable memory
medium). Alternatively (or in addition), processor 512 may be configured as a programmable
hardware element, such as an FPGA (Field Programmable Gate Array), or as an ASIC (Application
Specific Integrated Circuit). Alternatively (or in addition) the processor 512, in conjunction with one
or more of the other components 530, 532, 534, 550, 570, 572, 335 and 336 may be configured to
implement part or all of the features described herein.

[0087] In addition, as described herein, processors 512 may include one or more processing
elements. Thus, processors 512 may include one or more integrated circuits (ICs) that are configured
to perform the functions of processors 512. In addition, each integrated circuit may include circuitry
(e.g., first circuitry, second circuitry, etc.) configured to perform the functions of processors 512.
[0088] As described herein, the modem 520 may include hardware and software components for
implementing the above features for selecting a periodic resource on a wireless link between a UE
and a base station, as well as the various other techniques described herein. The processors 522 may
be configured to implement part or all of the features described herein, e.g., by executing program
instructions stored on a memory medium (e.g., a non-transitory computer-readable memory
medium). Alternatively (or in addition), processor 522 may be configured as a programmable
hardware element, such as an FPGA (Field Programmable Gate Array), or as an ASIC (Application
Specific Integrated Circuit). Alternatively (or in addition) the processor 522, in conjunction with one
or more of the other components 540, 542, 544, 550, 570, 572, 335 and 336 may be configured to
implement part or all of the features described herein.

[0089] In addition, as described herein, processors 522 may include one or more processing
elements. Thus, processors 522 may include one or more integrated circuits (ICs) that are configured
to perform the functions of processors 522. In addition, each integrated circuit may include circuitry

(e.g., first circuitry, second circuitry, etc.) configured to perform the functions of processors 522.
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Resource Exclusion for Intra-Device Coordination

[0090] FIG. 6 is an illustration of some embodiments of a procedure 600 of mode 2(b) resource
allocation for a sidelink communication. Mode 2(b) focuses on additional assistance information for
resource selection. Embodiments of the presented herein describe which assistance information is
used and how it is acquired, which UE sends assistance information, how to deliver assistance
information, and how assistance information is taken into account in determining sidelink resource
for transmission. Sidelink unicast, sidelink groupcast and sidelink broadcast are supported in NR
V2X. In sidelink broadcast, receiving UEs are around the transmitting UE in all directions with
various distances. Hence, the assistance information collected from one UE may not fit for all
receiving UEs. Furthermore, the sidelink feedback may not be supported for broadcast. Hence, the
inter-UE coordination may be suitable for sidelink unicast or groupcast. In Figure 6, a first UE
602A (e.g., UE A) can be configured as a receiving UE and can perform a local sensing. The local
sensing is a part of a resource selection mechanism and is performed to understand the receiving
UE’s behavior and gather information to be reported to the transmitting UE. In the resource sensing
phase, a UE can attempt to discover potential resource candidates to be utilized for sidelink
transmission. In some embodiments, the potential resource candidates can include unoccupied
resources and occupied resources utilized by ongoing sidelink transmission or reception. After
completing the local sensing phase 604, the first UE 602A can transmit the sensing result 606 to a
second 602B (e.g., UE B). In some embodiments, the second UE 602B can be configured as a
transmitting UE.

[0091] The sensing result 606 can include information relating to the excluded or available
resources for sidelink transmissions. In some embodiments, the second UE 602B can also perform a
local sensing 608. The local sensing at the second UE is performed to understand the second UE’s
behavior and how to handle the reported information from the first UE. After receiving the sensing
result 606 from the first UE 602A and completing the local sensing 608, the second UE 602B can
combine 610 the result received from the first UE 602A and the result obtained during its own local

sensing. Thereafter, the second UE can perform a resource selection 612 to select sidelink resources
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based on the combined sensing results. After the resource selection 612, the second UE 602B can
transmit the data to the first UE 602A on the sidelink resource based on the selected sidelink
resource.

[0092] FIG. 7 is an illustration of some embodiments of sidelink resource exclusion procedure
based on Physical Sidelink Control Channel (PSSCH) half-duplex transmission. In FIG. 7, in some
embodiments, a preselected resource selection window (n + T1’, n+T2”) 716 within which a
resource selection can be performed is determined. In some other embodiments, a preselected
resource selection window can determine the duration which the sensing result or the
sensing/assistant information can be transmitted. The resource selection window (i.e., T1’, T2’) can
be preselected. In some embodiments, T1” can bounded by the UE processing time limitation in
which the UE processes the sensing results and prepares for the sidelink transmission. T2’ can
depend on the data delay budget. If T2’ is too large, the data required for the transmission time will
be expired.

[0093] In FIG. 7, the horizontal axis can represent a time domain of a timeline and the vertical axis
can represent a frequency domain. In the frequency domain, a resource pool can be divided into
sub-channels 702. In the time-domain, a resource pool can be divided into slots (e.g., 704). In NR,
slots can be among other components that define resources in the time domain. In some
embodiments, when the first UE attempts to determine which resources are unavailable for it to
receive from the second UE, the first UE can consider a PSSCH. In the PSSCH, the data
information and the control information can be combined into one block.

[0094] As depicted further in FIG. 7, all the resources 706 in the resource pool within the resource
selection window can be available at the beginning of the resource selection process. In some
embodiments, within the resource selection window, the first UE (e.g., UE A) can determine a set of
candidate resources that can be received from the second UE (e.g., UE B). The set of candidate
resources can be determined based on a first sensing result that includes information to be reported
to the second UE for a resource selection. The determined first sensing result has a plurality of first
sensing types. The first type 700 is based on PSSCH half-duplex transmission. In some

embodiments, for example, the PSSCH can be transmitted by a sidelink transmitting UE, which can
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convey sidelink transmission data, and system information blocks (SIBs) for radio resource control
(RRC) configuration.

[0095] In some embodiments, the second UE may not be expected to transmit to the first UE in a
slot when the first UE already has a scheduled transmission. In FIG. 7, block 708 indicates that the
first UE has a scheduled transmission. The slot in which block 708 resides can become an unusable
slot 712. Thus, the first UE may be unable to receive data from the second UE in block 708. In
these embodiments, half-duplex transmission prevents the first UE from receiving sidelink data from
the second UE while transmitting a scheduled transmission in the same slot.

[0096] Exceptions may exist based on data Quality of Service (QoS) comparison between the data
being transmitted by either the first UE or the second UE. In some embodiments, for example, if the
data to be sent from the second UE to the first UE have higher priority than the data to be
transmitted by the first UE, then the resource can be available to the second UE with a time
conflicting with the first UE’s transmissions. As illustrated in FIG. 7, when the first UE already has
a scheduled data transmission to the second UE, but the data to be sent from the first UE has a lower
priority if compared to the data to be sent by the second UE, then the first UE can allow the second
UE to use the resource (e.g., the block 710) to transmit the data. As a result, the slot 714 indicated
by block 710 can become usable and can be available to the second UE for the data transmission. In
some embodiments, the time (e.g., slot) and/or frequency (e.g., sub-channel) resources for the first
UE’s transmission and the data priority associated with the first UE’s transmission are among the
information to be included in the sensing result and to be transmitted to the second UE.

[0097] FIG. 8 is an illustration of some embodiments of sidelink resource exclusion procedure
based on a reservation information obtained from a third UE. In some embodiments, the first UE
(e.g., UE A) determines a set of candidate resources that can be received from the second UE (e.g.,
UE B). The set of candidate resources can be determined based on a first sensing result that
includes information to be reported to the second UE for a resource selection. The determined first
sensing result has a plurality of first sensing types. The second sensing type 800 is based on a
reservation information from a third UE. In some embodiments, the second UE (e.g., 602B) may

not use the resource for a transmission if the resource has been reserved by a third UE. In FIG. 8, all
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the resources 802 in the resource pool can be available at the beginning of the resource selection
process. As depicted in FIG. 8, the blocks 804 denote the resources that have been reserved by the
third UE with a high data priority. Therefore, these resources that are denoted by blocks 806 may
not be available to the second UE for the transmission. The high interference caused by the third
UE can prevent the first UE from correctly receiving a transmission from the second UE.

[0098] Exceptions may exist based on data QoS comparison. In some embodiments shown in FIG.
8, for example, if the data to be transmitted by the third UE have a low priority and/or the measured
Reference Signal Receive Power (RSRP) level is low, then the resource can be available to the
second UE for the transmission from the second UE to the first UE. Blocks 806 denote the
resources that may be available to the second UE when the data to be transmitted by the third UE
have a low priority and/or the measured Reference Signal Receive Power (RSRP) level is low. In
some embodiments, if the data priority of a third UE is below a preselected threshold 1, then the
resource can be available to second UE. Thus, the second UE can use the resource for the
transmission. In some other embodiments, if the measured RSRP level is below a preselected
threshold 2, then the resource can be available to second UE. Thus, the second UE can use the
available resource for the transmission. In some embodiments, threshold 2 may depend on the data
priority of the third UE and/or the data priority of the second UE. In some embodiments, the
transmission power of the second UE may be adjusted based on the measured RSRP level to
overcome the potential interference. In some embodiments, the time and frequency resources
reserved by other UEs, the associated data priority and measured RSRP values, are among the
information to be reported to the second UE. This information is included in the sensing result to be
transmitted to the second UE.

[0099] FIG. 9 is an illustration of some embodiments of sidelink resource exclusion procedure
based on a limited transmitter capability of Physical Sidelink Feedback Channel (PSFCH)
transmissions (for Hybrid automatic repeat request (HARQ) feedback enabled transmissions). In
some embodiments, the PSFCH is used by the receiving UE to reply decoding status to a
transmitting UE. In some embodiments, the first UE determines a set of candidate resources that

can be received from the second UE. The set of candidate resources can be determined based on a
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first sensing result that includes information to be reported to the second UE for a resource selection.
The determined first sensing result has a plurality of first sensing types. The third sensing type 900
is based on the limited transmitter capability of Physical Sidelink Feedback Channel (PSFCH)
transmissions (for Hybrid automatic repeat request (HARQ) feedback enabled transmissions). In
these embodiments, for example, the second UE (e.g., 602B) may not be expected to transmit to the
first UE in a slot whose associated sidelink HARQ feedback is to be transmitted in a slot when first
UE cannot transmit additional PSFCH. In some embodiments, the earliest of the PSFCH
transmission may be after 2 or 3 slots from the Physical Sidelink Control Channel (PSSCH)
transmission according to a pre-configured per resource pool. In some embodiments, the first UE
can support at most N simultaneous PSFCH transmissions and this can define a limit of the
simultaneous PSFCH transmissions that first UE can support. If the first UE already has N
scheduled PSFCH transmissions in a selected slot, then the first UE may not receive any PSSCH
transmissions whose associated PSFCH transmissions are in the selected slot.

[00100] In FIG. 9, all the resources 902 in the resource pool may be available at the beginning
of the resource selection process. As illustrated in FIG. 9 in some embodiments, for example, the
first UE can only send 1 PSFCH at a time. Therefore, the first UE can support at most 1
simultaneous PSFCH transmission in the PSFCH transmission slots 902. The first UE may be
expected to receive a PSSCH in slot n (e.g., 904 block) whose associated PSFCH transmission
occurs in slot (n + K) (e.g., 912). In these embodiments, K may be equal to 2. As depicted in FIG.
9, the PSFCH transmission 910 can occur after 2 slots from the PSSCH transmission denoted by the
904 block. In some other embodiments, the PSFCH transmission can occur after 3 slots from the
PSSCH transmission. Then the first UE may not be expected to receive any additional PSSCH in
slot n associated with 904 block or around slot n whose associated PSFCH is in slot (n + K) 912. In
some embodiments, the resource may be available (e.g., 908) to the second UE if the first UE is
expected to receive PSSCH in slot n which does not require PSFCH.

[00101] Exceptions may exist based on data QoS comparison. In some embodiments, for
example, the first UE can only send 1 a PSFCH at a time. The first UE may be expected to receive

the PSSCH in slot n whose associated PSFCH 1s in slot (n + K). If the scheduled PSSCH has a low
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priority data as denoted by the 906 block in FIG. 9, then the first UE may be expected to receive a
subsequent PSSCH with high priority data in slot n or around slot n whose associated PSFCH is in
slot (n + K). Inthese embodiments, the time-frequency resources of the first UE’s expected
reception, the data priority associated with the first UE’s expected reception, and the number of
simultaneous PSFCH transmissions, are transmitted to the second UE.

[00102] FIG. 10 1s an illustration of some embodiments of sidelink resource exclusion
procedure based on a PSFCH half-duplex transmission. In some embodiments, first UE determines
a set of candidate resources that can be received from the second UE. The set of candidate resources
can be determined based on a first sensing result that includes information to be reported to the
second UE for a resource selection. The determined first sensing result has a plurality of first
sensing types. The fourth sensing type 1000 is based on PSFCH half-duplex transmission. In these
embodiments, the second UE may not be expected to transmit to the first UE in a slot whose
associated sidelink HARQ feedback is to be transmitted by first UE in a slot when first UE needs to
receive PSFCH. In some embodiments depicted in FIG. 10, for example, the first UE has a
scheduled PSSCH transmission in a slot 1014 (e.g., 2nd slot in FIG. 10). The first UE may not
receive a PSSCH transmission according to resource exclusion procedure for the first type as
discussed above. The first UE may have an associated slot 1012 (e.g., 4th slot in FIG. 10) for a
PSFCH reception. Due to PSFCH half-duplex, the slot 1012 (e.g., 4th slot in FIG. 10) for a PSFCH
reception may not be used for PSFCH transmission. In some other embodiments, if PSFCH
periodicity is larger than 1 slot, this slot 1012 (e.g., 4th slot in FIG. 10) may be with multiple slots
1016 and 1014 (e.g., 1* and 2nd slots. respectively in FIG. 10) for PSSCH transmission or reception.
All the associated slots 1016 and 1014 (i.e,, 1st and 2nd slots, respectively in FIG. 10) may be
avoided from a PSSCH reception for the first UE if the PSSCH transmission requires HARQ
feedback. Half duplex PSFCH transmissions may be avoided. In these embodiments, the time-
frequency resources of first UE’s scheduled transmissions, the associated data priority, can be
included in the first sensing result to be transmitted to the second UE.

[00103] In some embodiments, the first UE can iteratively identify the set of candidate

resources until the percentage of identified candidate resources is higher than a preselected threshold
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B. The preselected threshold B may be higher than the threshold in local sensing phase of resource
selection procedure at second UE side. Threshold B may be preselected per resource pool or re-
configured by PC5-RRC message.

[00104] In some embodiments, the identification of the set of candidate resources by the first
UE to determine the set of candidate resources can be received from second UE may be repeated by
increasing the RSRP threshold for the second rule of resource exclusion such that the preselected
threshold B i1s reached.

[00105] FIG. 11 1s an illustration of some embodiments of information to be sent to a
transmitting UE (e.g., second UE), according to some embodiments. In FIG. 11, the receiving UE
(e.g., the first UE) may transmit sensing result including information 1100 to be reported to the
transmitting UE (e.g., the second UE). The information may be related to the excluded or available
resources for sidelink transmissions from the transmitting UE to the receiving UE. In some
embodiments, the first sensing result has a plurality of first sensing types (e.g., first type, second
type, third type, and fourth type). The first sensing result can include information to be transmitted
to the second UE. The information associated with the first type can include the resource for the
first UE’s transmission and the data priority associated with the first UE’s transmission. In some
other embodiments, the information associated with the second type can include the resource for a
third UE’s transmission, data priority of a third UE’s transmission, and the measured RSRP. In
some other embodiments, the information associated with the third type can include the resource for
the first UE’s reception, data priority of the first UE’s reception, and the number of simultaneous
PSFCH transmissions. In some other embodiments, the information associated with the fourth type
can include the resource for first UE’s transmission and the data priority of first UE’s transmission.
[00106] In some embodiments, the second UE can perform a local sensing to generate a
second sensing result. The second UE can identify a set of candidate resources or excluded
resources that can be transmitted to first UE. The set of candidate resources can be determined
based on a second sensing result for a resource selection at the second UE. The determined second

sensing result has a plurality of second sensing types.
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[00107] In some embodiments, the resource exclusion procedure for the first type of second
sensing types is similar to the resource exclusion procedure for the first type of the first sensing
types. As depicted in FIG. 12A, all the resources 1202 in the resource pool within the resource
selection window can be available at the beginning of the resource selection procedure. In some
embodiments, within the resource selection window 1208, the second UE (e.g., UE B) can
determine a set of candidate resources that can be received from the first UE (e.g., UE A). In some
embodiments, the second UE may not be expected to receive from the first UE in a slot when the
second UE already has a scheduled reception (e.g., PSSCH reception). In FIG. 12A, block 1204
indicates that the first UE has a scheduled reception. The slot in which block 1204 resides can
become an unusable slot 1210. Thus, the second UE may be unable to receive data from the first
UE in block 1210.

[00108] Exceptions may exist based on data Quality of Service (QoS) comparison between
the data being received by either the first UE or the second UE. As illustrated in FIG. 12A, when
the second UE already has a scheduled data reception from the first UE, but the data to be received
from the first UE has a lower priority if compared to the data to be received by the second UE, then
the second UE can use the resource (e.g., the block 1206) to receive the data. As a result, the slot
1212 indicated by block 1206 can become usable and can be available to the second UE for the data
reception. Any time slots for the second UE’s sidelink reception (similar to first type of the first
sensing types at the first UE).

[00109] In some other embodiments, the resource exclusion procedure for the second type of
second sensing types 1s similar to the resource exclusion procedure for the second type of the first
sensing types. FIG. 12B is an illustration of some embodiments of sidelink resource exclusion
procedure based on a reservation information obtained from a third UE. The second sensing type is
based on a reservation information from a third UE. In some embodiments, the second UE (e.g.,
602B) may not use the resource for a transmission if the resource has been reserved by a third UE.
In FIG. 12B, all the resources 1220 in the resource pool can be available at the beginning of the

resource selection process. As depicted in FIG. 12B, the blocks 1222 denote the resources that have
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been reserved by the third UE with a high data priority. Therefore, these resources that are denoted
by blocks 1222 may not be available to the second UE for the transmission.

[00110] Exceptions may exist based on data QoS comparison. In some embodiments shown
in FIG. 12B, for example, if the data to be transmitted by the third UE have a low priority and/or the
measured Reference Signal Receive Power (RSRP) level is low, then the resource can be available
to the second UE for the transmission from the second UE to the first UE. Blocks 1224 denote the
resources that may be available to the second UE when the data to be transmitted by the third UE
have a low priority and/or the measured Reference Signal Receive Power (RSRP) level is low. In
some embodiments, if the data priority of a third UE is below a preselected threshold 1, then the
resource can be available to second UE. Thus, the second UE can use the resource for the
transmission. In some other embodiments, if the measured RSRP level is below a preselected
threshold 2, then the resource can be available to second UE. Thus, the second UE can use the
available resource for the transmission. In some embodiments, threshold 2 may depend on the data
priority of the third UE and/or the data priority of the second UE. In some embodiments, the
transmission power of the second UE may be adjusted based on the measured RSRP level to
overcome the potential interference.

[00111] In some other embodiments, the third type of the second sensing types is similar to
the fourth type of the first sensing types at the first UE's resource exclusion procedure. FIG. 12C 1s
an illustration of some embodiments of resource exclusion procedure based on PSFCH half-duplex
transmissions at the second UE, according to some embodiments. In this embodiment, the third type
of second sensing types resources exclusion may be based on PSFCH half-duplex transmission. The
second UE may need to send a PSFCH for another PSSCH transmission. The second UE may not
receive a PSFCH from the first UE in the same slot. Hence, the PSSCH slots associated with the
PSFCH reception from first UE may need to be excluded. All the resources 1242 in the resource
pool within the resource selection window can be available at the beginning of the resource selection
process. In some embodiments depicted in FIG. 12C, for example, the second UE has a scheduled
PSSCH reception in a slot 1244 (e.g., 2nd slot in FIG. 12C). The second UE may not receive a

PSSCH reception according to resource exclusion procedure for the first type as discussed above.
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The second UE may have an associated slot 1250 (e.g., 4th slot in FIG. 12C) for a PSFCH
transmission. Due to PSFCH half-duplex, the slot 1250 (e.g., 4th slot in FIG. 12C) for a PSFCH
transmission 1246 may not be used for PSFCH reception. In some other embodiments, if PSFCH
periodicity is larger than 1 slot, this slot 1250 (e.g., 4th slot in FIG. 12C) may be associated with
multiple slots 1254 and 1252 (e.g., 1* and 2nd slots, respectively in FIG. 12C) for PSSCH
transmission or reception. Resource 1248 indicated by slot 1254 (i.e., 1st slots in FIG. 12C) may be
avoided from a PSSCH transmission for the second UE if the PSSCH transmission requires HARQ
feedback. Half duplex PSFCH transmissions may be avoided.

[00112] Referring to FIG. 6, the method for selecting a resource at the second UE for a
sidelink communication from the second UE to a first UE the second UE may include combining the
results 610 from its local sensing (e.g., second sensing result) and from those (e.g., first sensing
result) received from the first UE. The first sensing result may have a plurality of first sensing types
(e.g., first, second, third, and fourth). The second sensing result may have a plurality of second
sensing types (e.g., first, second, and third). In some embodiments, the method may combine the
same type of the excluded resources from the first UE and the second UE. For example, the first
type or the second type or the fourth type excluded resources from the first UE may be combined
with the first type or the second type or the third type excluded resources from the second UE.
[00113] In some other embodiments, the excluded resources from the first UE with some
types may not be counted. For example, if the second UE's transmission does not require a PSFCH
feedback, then the method can ignore the excluded resources from the third type and the fourth type
provided by the first sensing result.

[00114] In some other embodiments, the excluded resources from different types may have
different priorities. For example, the excluded resources from the first type of the first sensing types
may have a higher priority than the excluded resources from the second type of the first sensing
types. In another example, the excluded resources from the fourth type may always have higher
priority than the excluded resources from the third type since the half duplex issue may be difficult

to solve than the simultaneous transmissions of the PSFCH.
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[00115] In some embodiments, the mechanism that the first UE (e.g., receiving UE A)
transmits the information (report) to the second UE (e.g., transmitting UE B) can be extended to a
groupcast. The mechanism may only be applied to groupcast HARQ feedback Option 2. In
groupcast HARQ feedback Option 1, the transmitting UE may not know the existence of the
receiving UE, and hence the transmitting UE is not expected to receive information from the
receiving UE.

[00116] In some embodiments, groupcast size can be large and the transmission of the report
including sensing result can cause some delays. The accuracy of the resource exclusion procedure
may be affected if the data service providing the data transmission is not highly reliable.

[00117] In some embodiments, a single or a subset of receiving UE can be configured to
report the sensing results to the transmitting UE. For example, a group lead for a vehicle platooning
can report the sensing results. In some other embodiments, the receiving UE located far from the

transmitting UE can report the sensing results by transmitting the information to the transmitting UE.

[00118] In some embodiments, reporting of the sensing results may be periodic or event-
triggered.
[00119] FIG. 13 1s a flow diagram of some embodiments of a process 1300 to determine a

resource at a first UE for a sidelink communication from the second UE to a first UE. In FIG. 13, in
process 1300, the first UE determines a preconfigured resource selection window that is used by the
second UE at block 1302. At block 1304, in process 1300, the first UE determines a first sensing
result at the first UE. The determined first sensing result can include information to be reported to
the second UE for a resource selection and the determined first sensing result may have a plurality
of first sensing types. At block 1306, the first UE transmits the first sensing result from the first UE
to the second UE.

[00120] FIG. 14 1s a flow diagram of some embodiments of a process 1400 for selecting a
resource for a sidelink communication from the second UE to a first UE. In FIG. 14, in process 1400,
the second UE receives a first sensing result from a first UE at block 1402. The first sensing result
includes a plurality of first sensing types. Each of the plurality of first sensing types has a first

information for a resource selection at the second UE. At block 1404, in process 1400, the second
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UE determines a second sensing result at the second UE. The determined second sensing result
includes a second information and the determined second sensing result having a plurality of second
sensing types. At block 1406, the second UE determines a combined sensing result based on the
received first result and the determined second result. At block 1408, the second UE selects the
resource to transmit data from the second UE to the first UE based on the determined combined
sensing result.

[00121] FIG. 15 1s a flow diagram of some embodiments of a process 1500 for determining
the first sensing result. In some embodiments, the method determines the first sensing result by the
determining whether the first UE has a scheduled transmission at block 1502. In addition, the
method determines the first sensing result by determining data priority associated with the first UE
scheduled transmission at block 1504. The data priority may be used with the second UE for the
resource selection. Furthermore, the method determines the first sensing result by designating the
resource to the second UE if the data to be sent from the second UE to the first UE have higher data
priority than the data to be transmitted by the first UE at block 1506. At block 1508, in process
1500, the method determines the first sensing result by determining one or both of time and
frequency resources associated with the first UE scheduled transmission, wherein the first sensing
result defines a first type of the plurality of first sensing types, and wherein the first type of the
plurality of first sensing types is based on (Physical Sidelink Shared Channel) PSSCH half-duplex
transmission.

[00122] FIG. 16 1s a flow diagram of some embodiments of a process 1600 for determining
the first sensing result. In some embodiments, the method determines the first sensing result by
determining whether one or more of time and frequency resources has been reserved by a third UE
at block 1602. In addition, the method determines the first sensing result by determining data
priority associated with data to be sent by the third UE at block 1604. Additionally, the method
determines the first sensing result by measuring a Reference Signal Receive Power (RSRP) level
associated with the third UE at block 1606. Furthermore, at block 1608, the method determines the
first sensing result by designating the resource to the second UE if one or both of the data to be sent

by the third UE have low priority and the measured RSRP level associated with the third UE is low.
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The first sensing result defines a second type of the plurality of first sensing types and the second
type of the plurality of first sensing types is based on a reservation information from the third UE.
Further, the method further determines the first sensing result by adjusting a transmission power
associated with the second UE based on the measured RSRP level to overcome an interference
generated by the third UE at block 1610.

[00123] FIG. 17 is a flow diagram of some embodiments of a process 1700 for determining
the first sensing result. In some other embodiments, the method determines the first sensing result
by determining a limit of a number of simultaneous Physical Sidelink Feedback Channel (PSFCH)
transmissions, with a PSFCH associated with a Physical Sidelink Shared Channel (PSSCH)
transmission in a slot N at block 1702. The PSFCH is transmitted in a slot N + K, wherein K is
predetermined according to a resource pool, and N and K are integers. In addition, the method
determines the first sensing result by designating the resource to the second UE if a PSSCH
reception by the first UE is in a slot which does not require a PSFCH transmission at block 1704.
Moreover, the method determines the first sensing result by determining data priority associated
with the PSSCH reception at block 1706. Additionally, at block 1708, the method determines the
first sensing result by designating the resource to the second UE if the PSSCH reception has low
priority data. The designating of the resource includes receiving an additional PSSCH reception
with high priority data in the slot N or around the slot n whose associated PSFCH transmission is in
the slot N + K. Furthermore, the method determines the first sensing result by determining one or
more time and frequency resources of the first UE PSSCH reception at block 1710. The first
sensing result defines a third type of the plurality of first sensing types and the third type of the
plurality of first sensing types is based on limited capability of the PSFCH transmission for a Hybrid
automatic repeat request (HARQ) feedback enabled transmissions.

[00124] FIG. 18 is a flow diagram of some embodiments of a process 1800 for determining
the first sensing result. In some other embodiments, the method determines the first sensing result
by determining whether the first UE has a scheduled PSSCH transmission at block 1802. The first
UE scheduled PSSCH transmission has an associated slot for a PSFCH reception. In addition, the

method determines the first sensing result by determining whether the first UE scheduled PSSCH
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transmission requires a HARQ feedback at block 1804. Additionally, the method determines the
first sensing result by determining data priority associated with the first UE scheduled PSSCH
transmission at block 1806. The determining of the data priority includes comparing data to be sent
from the second UE to the first UE and data to be transmitted by the first UE. Furthermore, the
method determines the first sensing result by determining one or more time-frequency resources of
the first UE scheduled PSSCH transmission at block 1808. The first sensing result defines a fourth
type of the plurality of first sensing types and the fourth type of the plurality of first sensing types is
based on a PSFCH half-duplex transmission.

[00125] In some other embodiments, the method iteratively identifies a set of resources of the
resource at the first UE until a percentage of the identified set of resources is higher than a
predefined threshold. The predefined threshold can be preconfigured or configured based on a
resource pool or reconfigured by a PC5-Radio Resource Control (RRC) message.

[00126] In some other embodiments, the method determines the first sensing result by
repeating a determination of a resource associated with one of the plurality of first sensing types
with an increased threshold associated with a RSRP level such that the predefined threshold is
achieved. In some embodiments, the one of the plurality of first sensing types can be a second type.
[00127] In some other embodiments, the determining of the first sensing result can be adapted
to a sidelink group-cast with a Hybrid automatic repeat request (HARQ) feedback Option 2. The
first sensing result can be transmitted on a PSSCH. The transmitting the first sensing result can be
performed by a single or a subset of UEs. The transmitting the first sensing result can be periodic or

event-triggered.

[00128] In some embodiments, the transmitting the first sensing result is periodic or event-
triggered.
[00129] FIG. 19 is a flow diagram of some embodiments of a process 1900 for determining

the second sensing result. In some embodiments, the method determines the second sensing result
by determining whether the second UE has a scheduled reception at block 1902 (e.g., PSSCH
reception). In addition, the method determines the second sensing result by determining data

priority associated with the second UE scheduled reception at block 1904. The data priority to be

35



10

15

20

25

WO 2022/027436 PCT/CN2020/107406

used for the resource selection. The method determines the second sensing result by designating the
resource to the second UE if data to be sent from the second UE to the first UE have higher data
priority than the data to be received by the second UE at block 1906. Furthermore, at block 1908,
the method determines the second sensing result by determining one or both of time and frequency
resources associated with the second UE scheduled reception. The second sensing result defines a
first type of the plurality of second sensing types.

[00130] FIG. 20 is a flow diagram of some embodiments of a process 2000 for determining
the second sensing result. In some embodiments, the method determines the second sensing result
by determining whether one or more of time and frequency resources has been reserved by a third
UE at block 2002. In addition, the method determines the second sensing result by determining data
priority associated with data to be sent by the third UE at block 2004. Additionally, the method
determines the second sensing result by measuring a Reference Signal Receive Power (RSRP) level
associated with the third UE at block 2006. Furthermore, at block 2008, the method determines the
second sensing result by designating the resource to the second UE if the data to be sent by the third
UE have one or both of low priority and the measured RSRP level associated with the third UE is
low. The second sensing result defines a second type of the plurality of second sensing types.
[00131] FIG. 21 is a flow diagram of some embodiments of a process 2100 for determining
the second sensing result. In some other embodiments, the method determines the second sensing
result by determining whether the second UE has a scheduled PSSCH reception at block 2102. The
second UE scheduled PSSCH reception has an associated slot for a PSFCH transmission. In
addition, the method determines the second sensing result by determining whether the second UE
scheduled PSSCH reception requires a HARQ feedback at block 2104. Moreover, the method
determines the second sensing result by determining data priority associated with the second UE
scheduled PSSCH reception at block 2106. The determining includes comparing data to be received
by the second UE and data to be transmitted by the second UE. Furthermore, at block 2108, the
method determines the second sensing result by determining one or more time-frequency resources

of the second UE scheduled PSSCH reception. The second sensing result defines a third type of the
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plurality of second sensing types and the third type of the plurality of first sensing types is based on
PSFCH half-duplex transmission.
[00132] In some embodiments, the determining the combined sensing result includes

combining the same type of the plurality of first and second sensing types.

[00133] In some embodiments, each of the plurality of first and second sensing types has a
different priority.
[00134] In some embodiments, only a portion of the first information associated with each of

the plurality of first sensing types is transmitted to the second UE.

[00135] In some embodiments, the first information includes a combination of any of the
information associated with any of the plurality of first sensing types.

[00136] In some embodiments, the processes or methods depicted in the preceding figures
may be performed by a user equipment (UE) device including a processor

[00137] In some other embodiments, the processes or methods depicted in the preceding
figures may be performed by a baseband processor.

[00138] Portions of what was described above may be implemented with logic circuitry such
as a dedicated logic circuit or with a microcontroller or other form of processing core that executes
program code instructions. Thus processes taught by the discussion above may be performed with
program code such as machine-executable instructions that cause a machine that executes these
instructions to perform certain functions. In this context, a “machine” may be a machine that
converts intermediate form (or “abstract”) instructions into processor specific instructions (e.g., an
abstract execution environment such as a “virtual machine” (e.g., a Java Virtual Machine), an
interpreter, a Common Language Runtime, a high-level language virtual machine, etc.), and/or,
electronic circuitry disposed on a semiconductor chip (e.g., “logic circuitry” implemented with
transistors) designed to execute instructions such as a general-purpose processor and/or a special-
purpose processor. Processes taught by the discussion above may also be performed by (in the
alternative to a machine or in combination with a machine) electronic circuitry designed to perform

the processes (or a portion thereof) without the execution of program code.
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[00139] The present invention also relates to an apparatus for performing the operations
described herein. This apparatus may be specially constructed for the required purpose, or it may
comprise a general-purpose computer selectively activated or reconfigured by a computer program
stored in the computer. Such a computer program may be stored in a computer readable storage
medium, such as, but is not limited to, any type of disk including floppy disks, optical disks, CD-
ROMs, and magnetic-optical disks, read-only memories (ROMs), RAMs, EPROMs, EEPROMs,
magnetic or optical cards, or any type of media suitable for storing electronic instructions, and each
coupled to a computer system bus.

[00140] A machine readable medium includes any mechanism for storing or transmitting
information in a form readable by a machine (e.g., a computer). For example, a machine readable
medium includes read only memory (“ROM”); random access memory (“RAM”); magnetic disk
storage media; optical storage media; flash memory devices; etc.

[00141] An article of manufacture may be used to store program code. An article of manufacture
that stores program code may be embodied as, but is not limited to, one or more memories (e.g., one
or more flash memories, random access memories (static, dynamic or other)), optical disks, CD-
ROMs, DVD ROMs, EPROMs, EEPROMs, magnetic or optical cards or other type of machine-
readable media suitable for storing electronic instructions. Program code may also be downloaded
from a remote computer (e.g., a server) to a requesting computer (e.g., a client) by way of data
signals embodied in a propagation medium (e.g., via a communication link (e.g., a network
connection)).

[00142] The preceding detailed descriptions are presented in terms of algorithms and symbolic
representations of operations on data bits within a computer memory. These algorithmic
descriptions and representations are the tools used by those skilled in the data processing arts to
most effectively convey the substance of their work to others skilled in the art. An algorithm is here,
and generally, conceived to be a self-consistent sequence of operations leading to a desired result.
The operations are those requiring physical manipulations of physical quantities. Usually, though
not necessarily, these quantities take the form of electrical or magnetic signals capable of being

stored, transferred, combined, compared, and otherwise manipulated. It has proven convenient at
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times, principally for reasons of common usage, to refer to these signals as bits, values, elements,
symbols, characters, terms, numbers, or the like.

[00143] It should be kept in mind, however, that all of these and similar terms are to be associated
with the appropriate physical quantities and are merely convenient labels applied to these quantities.
Unless specifically stated otherwise as apparent from the above discussion, it is appreciated that

throughout the description, discussions utilizing terms such as “selecting,” “determining,”

2 < 2 < 2 ¢ 2 <<

“receiving,” “forming,” “grouping,” “aggregating,” “generating,” “removing,” or the like, refer to
the action and processes of a computer system, or similar electronic computing device, that
manipulates and transforms data represented as physical (electronic) quantities within the computer
system's registers and memories into other data similarly represented as physical quantities within
the computer system memories or registers or other such information storage, transmission or
display devices.

[00144] The processes and displays presented herein are not inherently related to any particular
computer or other apparatus. Various general-purpose systems may be used with programs in
accordance with the teachings herein, or it may prove convenient to construct a more specialized
apparatus to perform the operations described. The required structure for a variety of these systems
will be evident from the description below. In addition, the present invention is not described with
reference to any particular programming language. It will be appreciated that a variety of
programming languages may be used to implement the teachings of the invention as described
herein.

[00145] It is well understood that the use of personally identifiable information should follow
privacy policies and practices that are generally recognized as meeting or exceeding industry or
governmental requirements for maintaining the privacy of users. In particular, personally
identifiable information data should be managed and handled so as to minimize risks of
unintentional or unauthorized access or use, and the nature of authorized use should be clearly
indicated to users.

[00146] The foregoing discussion merely describes some exemplary embodiments of the present

invention. One skilled in the art will readily recognize from such discussion, the accompanying
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drawings and the claims that various modifications can be made without departing from the spirit

and scope of the invention.
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CLAIMS

What is claimed 1s:

1. A method at a first user equipment (UE) for determining a resource for a sidelink
communication from a second UE to the first UE, the method comprising:
determining a preconfigured resource selection window that is used by the second UE;
determining a first sensing result at the first UE, wherein the determined first sensing result
includes information to be reported to the second UE for a resource selection, and wherein the
determined first sensing result has a plurality of first sensing types; and

transmitting the first sensing result from the first UE to the second UE.

2. The method of claim 1, wherein the determining the first sensing result comprises:

determining whether the first UE has a scheduled transmission;

determining data priority associated with the first UE scheduled transmission, the data
priority being used by the second UE for the resource selection;

designating the resource to the second UE if the data to be sent from the second UE to the
first UE have higher data priority than the data to be transmitted by the first UE; and

determining one or both of time and frequency resources associated with the first UE
scheduled transmission, wherein the first sensing result defines a first type of the plurality of first
sensing types, and wherein the first type of the plurality of first sensing types is based on (Physical

Sidelink Shared Channel) PSSCH half-duplex transmission.

3. The method of claim 1, wherein the determining the first sensing result comprises:
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determining whether one or more of time and frequency resources has been reserved by a
third UE;

determining data priority associated with data to be sent by the third UE;

measuring a Reference Signal Receive Power (RSRP) level associated with the third UE; and

designating the resource to the second UE if one or both of the data to be sent by the third
UE have low priority and the measured RSRP level associated with the third UE is low, wherein the
first sensing result defines a second type of the plurality of first sensing types, and wherein the
second type of the plurality of first sensing types is based on a reservation information from the third

UE.

4. The method of claim 3, wherein the determining the first sensing result further comprises
adjusting a transmission power associated with the second UE based on the measured RSRP level to

overcome an interference generated by the third UE.

S. The method of claim 1, wherein the determining the first sensing result comprises:

determining a limit of a number of simultaneous Physical Sidelink Feedback Channel
(PSFCH) transmissions, with a PSFCH associated with a Physical Sidelink Shared Channel (PSSCH)
transmission in a slot n, wherein the PSFCH is transmitted in a slot n + k, wherein K is
predetermined according to a resource pool, and N and K are integers;

designating the resource to the second UE if a PSSCH reception by the first UE is in a slot
which does not require a PSFCH transmission;

determining data priority associated with the PSSCH reception;

designating the resource to the second UE if the PSSCH reception has low priority data, the
designating the resource including receiving an additional PSSCH reception with high priority data

in the slot n or around the slot n whose associated PSFCH transmission is in the slot n + k; and

42



WO 2022/027436 PCT/CN2020/107406

determining one or more time and frequency resources of the first UE PSSCH reception,
wherein the first sensing result defines a third type of the plurality of first sensing types, and
wherein the third type of the plurality of first sensing types is based on limited capability of the

PSFCH transmission for a Hybrid automatic repeat request (HARQ) feedback enabled transmission.

6. The method of claim 1, wherein the determining the first sensing result comprises:

determining whether the first UE has a scheduled PSSCH transmission, the first UE
scheduled PSSCH transmission having an associated slot for a PSFCH reception;

determining whether the first UE scheduled PSSCH transmission requires a HARQ feedback;

determining data priority associated with the first UE scheduled PSSCH transmission, the
determining including comparing data to be sent from the second UE to the first UE and data to be
transmitted by the first UE; and

determining one or more time-frequency resources of the first UE scheduled PSSCH
transmission, wherein the first sensing result defines a fourth type of the plurality of first sensing
types, and wherein the fourth type of the plurality of first sensing types is based on a PSFCH half-

duplex transmission.

7. The method of claim 1, wherein the determining the first sensing result further comprises
iteratively 1dentifying a set of resources of the resource at the first UE until a percentage of the
identified set of resources is higher than a predefined threshold, the predefined threshold being
preconfigured or configured based on a resource pool or reconfigured by a PC5-Radio Resource

Control (RRC) message.

8. The method of claim 7, wherein the determining the first sensing result further comprises

repeating a determination of a resource associated with one of the plurality of first sensing types
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with an increased threshold associated with a RSRP level such that the predefined threshold is

achieved.
9. The method of claim 8, wherein the one of the plurality of first sensing types is a second type.
10. The method of claim 1, wherein the determining the first sensing result is adapted to a

sidelink group-cast with a Hybrid automatic repeat request (HARQ) feedback Option 2.

11. The method of claim 1, wherein the first sensing result is transmitted on a PSSCH.

12. The method of claim 1, wherein the transmitting the first sensing result is performed by a

single or a subset of UEs.

13. The method of claim 1, wherein the transmitting the first sensing result is periodic or event-
triggered.
14. A method at a second user equipment (UE) for selecting a resource for a sidelink

communication from the second UE to a first UE, the method further comprising;:

receiving a first sensing result from a first UE, the first sensing result including a plurality of
first sensing types, each of the plurality of first sensing types having a first information for a
resource selection at the second UE;

determining a second sensing result at the second UE, the determined second sensing result
including a second information and the determined second sensing result having a plurality of

second sensing types;
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determining a combined sensing result based on the received first sensing result and the
determined second sensing result; and
selecting the resource to transmit data from the second UE to the first UE based on the

determined combined sensing result.

15. The method of claim 14, wherein the determining the second sensing result comprises:

determining whether the second UE has a scheduled reception;

determining data priority associated with the second UE scheduled reception, the data
priority being used for the resource selection;

designating the resource to the second UE if data to be sent from the second UE to the first
UE have higher data priority than the data to be received by the second UE; and

determining one or both of time and frequency resources associated with the second UE
scheduled reception, wherein the second sensing result defines a first type of the plurality of second

sensing types.

16. The method of claim 14, wherein the determining the second sensing result comprises:
determining whether one or more of time and frequency resources has been reserved by a
third UE;
determining data priority associated with data to be sent by the third UE;
measuring a Reference Signal Receive Power (RSRP) level associated with the third UE; and
designating the resource to the second UE if one or both of the data to be sent by the third
UE have low priority and the measured RSRP level associated with the third UE is low, wherein the

second sensing result defines a second type of the plurality of second sensing types.

17. The method of claim 14, wherein the determining the second sensing result comprises:
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determining whether the second UE has a scheduled PSSCH reception, the second UE
scheduled PSSCH reception having an associated slot for a PSFCH transmission;

determining whether the second UE scheduled PSSCH reception requires a HARQ feedback;

determining data priority associated with the second UE scheduled PSSCH reception, the
determining including comparing data to be received by the second UE and data to be transmitted by
the second UE; and

determining one or more time-frequency resources of the second UE scheduled PSSCH
reception, wherein the second sensing result defines a third type of the plurality of second sensing
types, and wherein the third type of the plurality of first sensing types is based on PSFCH half-

duplex transmission.

18. The method of claim 14, wherein the determining the combined sensing result comprises

combining the same type of the plurality of first and second sensing types.

19. The method of claim 14, wherein each of the plurality of first and second sensing types has a
different priority.
20. The method of claim 14, wherein only a portion of the first information associated with each

of the plurality of first sensing types is transmitted to the second UE.

21. The method of claim 14, wherein the first information includes a combination of any of the

information associated with any of the plurality of first sensing types.

22. A user equipment (UE) device comprising a processor configured to perform operations

comprising;
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determining a preconfigured resource selection window that is used by the second UE;

determining a first sensing result at the first UE, wherein the determined first sensing result
includes information to be reported to the second UE for a resource selection, and wherein the
determined first sensing result has a plurality of first sensing types;

and

transmitting the first sensing result from the first UE to the second UE.

23. The UE device of claim 22, wherein the determining the first sensing result comprises:

determining whether the first UE has a scheduled transmission;

determining data priority associated with the first UE scheduled transmission, the data
priority being used by the second UE for the resource selection;

designating the resource to the second UE if the data to be sent from the second UE to the
first UE have higher data priority than the data to be transmitted by the first UE; and

determining one or both of time and frequency resources associated with the first UE
scheduled transmission, wherein the first sensing result defines a first type of the plurality of first
sensing types, and wherein the first type of the plurality of first sensing types is based on (Physical

Sidelink Shared Channel) PSSCH half-duplex transmission.

24, The UE device of claim 22, wherein the determining the first sensing result comprises:
determining whether one or more of time and frequency resources has been reserved by a
third UE;
determining data priority associated with data to be sent by the third UE;
measuring a Reference Signal Receive Power (RSRP) level associated with the third UE; and
designating the resource to the second UE if one or both of the data to be sent by the third

UE have low priority and the measured RSRP level associated with the third UE is low, wherein the
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first sensing result defines a second type of the plurality of first sensing types, and wherein the
second type of the plurality of first sensing types is based on a reservation information from the third

UE.

25. The UE device of claim 24, wherein the determining the first sensing result further
comprises adjusting a transmission power associated with the second UE based on the measured

RSRP level to overcome an interference generated by the third UE.

26. The UE device of claim 22, wherein the determining the first sensing result comprises:

determining a limit of a number of simultaneous Physical Sidelink Feedback Channel
(PSFCH) transmissions, with a PSFCH associated with a Physical Sidelink Shared Channel (PSSCH)
transmission in a slot N, wherein the PSFCH is transmitted in a slot N + K, wherein K 1s
predetermined according to a resource pool, and N and K are integers;

designating the resource to the second UE if a PSSCH reception by the first UE is in a slot
which does not require a PSFCH transmission;

determining data priority associated with the PSSCH reception;

designating the resource to the second UE if the PSSCH reception has low priority data, the
designating the resource including receiving an additional PSSCH reception with high priority data
in the slot N or around the slot N whose associated PSFCH transmission 1s in the slot N + K; and

determining one or more time and frequency resources of the first UE PSSCH reception,
wherein the first sensing result defines a third type of the plurality of first sensing types, and
wherein the third type of the plurality of first sensing types is based on limited capability of the

PSFCH transmission for a Hybrid automatic repeat request (HARQ) feedback enabled transmission.

27. The UE device of claim 22, wherein the determining the first sensing result comprises:
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determining whether the first UE has a scheduled PSSCH transmission, the first UE
scheduled PSSCH transmission having an associated slot for a PSFCH reception,;

determining whether the first UE scheduled PSSCH transmission requires a HARQ feedback;

determining data priority associated with the first UE scheduled PSSCH transmission, the
determining including comparing data to be sent from the second UE to the first UE and data to be
transmitted by the first UE; and

determining one or more time-frequency resources of the first UE scheduled PSSCH
transmission, wherein the first sensing result defines a fourth type of the plurality of first sensing
types, and wherein the fourth type of the plurality of first sensing types is based on a PSFCH half-

duplex transmission.

28. The UE device of claim 22, wherein the determining the first sensing result further
comprises iteratively identifying a set of resources of the resource at the first UE until a percentage
of the identified set of resources is higher than a predefined threshold, the predefined threshold
being preconfigured or configured based on a resource pool or reconfigured by a PC5-Radio

Resource Control (RRC) message.

29. The UE device of claim 28, wherein the determining the first sensing result further
comprises repeating a determination of a resource associated with one of the plurality of first
sensing types with an increased threshold associated with a RSRP level such that the predefined

threshold is achieved.

30. The UE device of claim 29, wherein the one of the plurality of first sensing types is a second

type.
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31. The UE device of claim 22, wherein the determining the first sensing result is adapted to a

sidelink group-cast with a Hybrid automatic repeat request (HARQ) feedback Option 2.

32. The UE device of claim 22, wherein the first sensing result is transmitted on a PSSCH.

33. The UE device of claim 22, wherein the transmitting the first sensing result is performed by

a single or a subset of UEs.

34. The UE device of claim 22, wherein the transmitting the first sensing result is periodic or

event-triggered.

35. A user equipment (UE) device comprising a processor configured to perform operations
comprising:

receiving a first sensing result from a first UE, the first sensing result including a plurality of
first sensing types, each of the plurality of first sensing types having a first information for a
resource selection at the second UE and;

determining a second sensing result at the second UE, the determined second sensing result
including a second information and the determined second sensing result having a plurality of
second sensing types;

determining a combined sensing result based on the received first sensing result and the
determined second sensing result; and

selecting the resource to transmit data from the second UE to the first UE based on the

determined combined sensing result.

36. The UE device of claim 35, wherein the determining the second sensing result comprises:
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determining whether the second UE has a scheduled reception;

determining data priority associated with the second UE scheduled reception, the data
priority being used for the resource selection;

designating the resource to the second UE if data to be sent from the second UE to the first
UE have higher data priority than the data to be received by the second UE; and

determining one or both of time and frequency resources associated with the second UE
scheduled reception, wherein the second sensing result defines a first type of the plurality of second

sensing types.

37. The UE device of claim 35, wherein the determining the second sensing result comprises:
determining whether one or more of time and frequency resources has been reserved by a
third UE;
determining data priority associated with data to be sent by the third UE;
measuring a Reference Signal Receive Power (RSRP) level associated with the third UE; and
designating the resource to the second UE if one or both of the data to be sent by the third
UE have low priority and the measured RSRP level associated with the third UE is low, wherein the

second sensing result defines a second type of the plurality of second sensing types.

38. The UE device of claim 35, wherein the determining the second sensing result comprises:
determining whether the second UE has a scheduled PSSCH reception, the second UE
scheduled PSSCH reception having an associated slot for a PSFCH transmission;
determining whether the second UE scheduled PSSCH reception requires a HARQ feedback;
determining data priority associated with the second UE scheduled PSSCH reception, the
determining including comparing data to be received by the second UE and data to be transmitted by

the second UE; and
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determining one or more time-frequency resources of the second UE scheduled PSSCH
reception, wherein the second sensing result defines a third type of the plurality of second sensing
types, and wherein the third type of the plurality of first sensing types is based on PSFCH half-

duplex transmission.

39. The UE device of claim 35, wherein the determining the combined sensing result comprises

combining the same type of the plurality of first and second sensing types.

40. The UE device of claim 35, wherein each of the plurality of first and second sensing types

has a different priority.

41. The UE device of claim 35, wherein only a portion of the first information associated with

each of the plurality of first sensing types is transmitted to the second UE.

42, The UE device of claim 35, wherein the first information includes a combination of any of

the information associated with any of the plurality of first sensing types.

43. A baseband processor configured to perform operations comprising:

determining a preconfigured resource selection window that is used by the second UE;

determining a first sensing result at the first UE, wherein the determined first sensing result
includes information to be reported to the second UE for a resource selection, and wherein the
determined first sensing result has a plurality of first sensing types;

and

transmitting the first sensing result from the first UE to the second UE.
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44, The baseband processor of claim 43, wherein the determining the first sensing result
comprises:

determining whether the first UE has a scheduled transmission;

determining data priority associated with the first UE scheduled transmission, the data
priority being used by the second UE for the resource selection;

designating the resource to the second UE if the data to be sent from the second UE to the
first UE have higher data priority than the data to be transmitted by the first UE; and

determining one or both of time and frequency resources associated with the first UE
scheduled transmission, wherein the first sensing result defines a first type of the plurality of first
sensing types, and wherein the first type of the plurality of first sensing types is based on (Physical

Sidelink Shared Channel) PSSCH half-duplex transmission.

45. The baseband processor of claim 43, wherein the determining the first sensing result
comprises:

determining whether one or more of time and frequency resources has been reserved by a
third UE;

determining data priority associated with data to be sent by the third UE;

measuring a Reference Signal Receive Power (RSRP) level associated with the third UE; and

designating the resource to the second UE if one or both of the data to be sent by the third
UE have low priority and the measured RSRP level associated with the third UE is low, wherein the
first sensing result defines a second type of the plurality of first sensing types, and wherein the

second type of the plurality of first sensing types is based on a reservation information from the third

UE.
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46. The baseband processor of claim 45, wherein the determining the first sensing result further
comprises adjusting a transmission power associated with the second UE based on the measured

RSRP level to overcome an interference generated by the third UE.

47. The baseband processor of claim 43, wherein the determining the first sensing result
comprises:

determining a limit of a number of simultaneous Physical Sidelink Feedback Channel
(PSFCH) simultaneous transmissions, with a PSFCH associated with a Physical Sidelink Shared
Channel (PSSCH) transmission in a slot N, wherein the PSFCH is transmitted in a slot N + K,
wherein K is predetermined according to a resource pool, and N and K are integers;

designating the resource to the second UE if a PSSCH reception by the first UE is in a slot
which does not require a PSFCH transmission;

determining data priority associated with the PSSCH reception;

designating the resource to the second UE if the PSSCH reception has low priority data, the
designating the resource including receiving an additional PSSCH reception with high priority data
in the slot N or around the slot N whose associated PSFCH transmission 1s in the slot N + K; and

determining one or more time and frequency resources of the first UE PSSCH reception,
wherein the first sensing result defines a third type of the plurality of first sensing types, and
wherein the third type of the plurality of first sensing types is based on limited capability of the

PSFCH transmission for a Hybrid automatic repeat request (HARQ) feedback enabled transmission.

48. The baseband processor of claim 43, wherein the determining the first sensing result
comprises:
determining whether the first UE has a scheduled PSSCH transmission, the first UE

scheduled PSSCH transmission having an associated slot for a PSFCH reception,;
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determining whether the first UE scheduled PSSCH transmission requires a HARQ feedback;

determining data priority associated with the first UE scheduled PSSCH transmission, the
determining including comparing data to be sent from the second UE to the first UE and data to be
transmitted by the first UE; and

determining one or more time-frequency resources of the first UE scheduled PSSCH
transmission, wherein the first sensing result defines a fourth type of the plurality of first sensing
types, and wherein the fourth type of the plurality of first sensing types is based on a PSFCH half-

duplex transmission.

49. The baseband processor of claim 43, wherein the determining the first sensing result further
comprises iteratively identifying a set of resources of the resource at the first UE until a percentage
of the identified set of resources is higher than a predefined threshold, the predefined threshold
being preconfigured or configured based on a resource pool or reconfigured by a PC5-Radio

Resource Control (RRC) message.

50. The baseband processor of claim 49, wherein the determining the first sensing result further
comprises repeating a determination of a resource associated with one of the plurality of first
sensing types with an increased threshold associated with a RSRP level such that the predefined

threshold is achieved.

S1. The baseband processor of claim 50, wherein the one of the plurality of first sensing types is

a second type.

52. The baseband processor of claim 43, wherein the determining the first sensing result is

adapted to a sidelink group-cast with a Hybrid automatic repeat request (HARQ) feedback Option 2.
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53. The baseband processor of claim 43, wherein the first sensing result is transmitted on a
PSSCH.
54. The baseband processor of claim 43, wherein the transmitting the first sensing result is

performed by a single or a subset of UEs.

55. The baseband processor of claim 43, wherein the transmitting the first sensing result is

periodic or event-triggered.

56. A baseband processor configured to perform operations comprising:

receiving a first sensing result from a first UE, the first sensing result including a plurality of
first sensing types, each of the plurality of first sensing types having a first information for a
resource selection at the second UE and;

determining a second sensing result at the second UE, the determined second sensing result
including a second information and the determined second sensing result having a plurality of
second sensing types;

determining a combined sensing result based on the received first sensing result and the
determined second sensing result; and

selecting the resource to transmit data from the second UE to the first UE based on the

determined combined sensing result.

57. The baseband processor of claim 56, wherein the determining the second sensing result

comprises:

determining whether the second UE has a scheduled reception;
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determining data priority associated with the second UE scheduled reception, the data
priority being used for the resource selection;

designating the resource to the second UE if data to be sent from the second UE to the first
UE have higher data priority than the data to be received by the second UE; and

determining one or both of time and frequency resources associated with the second UE
scheduled reception, wherein the second sensing result defines a first type of the plurality of second

sensing types.

58. The baseband processor of claim 56, wherein the determining the second sensing result
comprises:

determining whether one or more of time and frequency resources has been reserved by a
third UE;

determining data priority associated with data to be sent by the third UE;

measuring a Reference Signal Receive Power (RSRP) level associated with the third UE; and

designating the resource to the second UE if one or both of the data to be sent by the third
UE have low priority and the measured RSRP level associated with the third UE is low, wherein the

second sensing result defines a second type of the plurality of second sensing types.

59. The baseband processor of claim 56, wherein the determining the second sensing result
comprises:

determining whether the second UE has a scheduled PSSCH reception, the second UE
scheduled PSSCH reception having an associated slot for a PSFCH transmission;

determining whether the second UE scheduled PSSCH reception requires a HARQ feedback;
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determining data priority associated with the second UE scheduled PSSCH reception, the
determining including comparing data to be received by the second UE and data to be transmitted by
the second UE; and

determining one or more time-frequency resources of the second UE scheduled PSSCH
reception, wherein the second sensing result defines a third type of the plurality of second sensing
types, and wherein the third type of the plurality of first sensing types is based on PSFCH half-

duplex transmission.

60. The baseband processor of claim 56, wherein the determining the combined sensing result

comprises combining the same type of the plurality of first and second sensing types.

6l1. The baseband processor of claim 56, wherein each of the plurality of first and second sensing

types has a different priority.

62. The baseband processor of claim 56, wherein only a portion of the first information

associated with each of the plurality of first sensing types is transmitted to the second UE.

63. The baseband processor of claim 56, wherein the first information includes a combination of

any of the information associated with any of the plurality of first sensing types.

58



PCT/CN2020/107406

WO 2022/027436

R
30

374473
LErss
o584

L Ol

00t
HHIPBION

OIS
o8B

;
It
;

“'vv,\
-

Yao]

5901 .

an

HAG
UORBIS
DREH

gad
SIOMION

1/23



PCT/CN2020/107406

WO 2022/027436

©

<ININMOC
MNOAN T

¢0)
1Svd

¢ Ol

<€+=INIT3AIS—>

2/23



PCT/CN2020/107406

WO 2022/027436

£ O

HEE e
R0 117 S %3 4 m,.anrfv ey
o Agmany w '
o Aamans s@,ﬁmﬁﬁﬁﬁ m e
Rt I LUDHEOINURLO shusy
244 LT, SUEUPMURRUSITS s o L=
BUBIIY oo YD PPN l»m Butaty
1
1 L4
, p— o0 et
ogE |, SOE 208 .
Aegisicy b RGN nd
Aggdsicy \,EQQ
k4
&gwwa e
LB e &
{33307 4
o VL,
{357
3
¥ ¥
HOY ALy
3
G0t

3/23



PCT/CN2020/107406

WO 2022/027436

¥ 9
¥EY L cEF bEF
A ey — 4
suuelY | UONROILINLULLOS OIpEY
3
0¥ LA
P 14854 -
HOd (sJ10588300d |
SIOMIBN
i
¥
o L.
i
¥
0GP oGy
— O AIOLBYY
SOt
54

4/23



PCT/CN2020/107406

WO 2022/027436

qsEr

§ Ol

eulapry Wsﬁ

gL
BULIEHY bungs
i
0oe

-2

BUUDIIY wi

pusssioisy im I m\m@\waﬁw
794 L6 ”
puz w T N {sliosgasey |
oL £
#1 A
el 82y
> Www Rl Ascusayy
A,,
PUZL, o
o 7 gre
¥t} - YOPME
f
0Ly 0i5
Jaf=4 W LBPURY
o FEE beda {spross80044 |
AL
‘ ;
055 .*
piiz o 7T lad. o
0 " vy * ASOUIBPY
Y

5/23



PCT/CN2020/107406

WO 2022/027436

9 'Ol

SUOISSISURI) Be(]

219
uono3[es
90IN0S8Y

019
s)nse.

Buisuas auIqwo)

809
Buisuss |o07

709
BuIsuas [eo07

ve09
v3an

909
SUOISSILUSURJ) YUI|9PIS JO} $82IN0Sal

3|ge|IeAR 10 Papn|oxe Jo
Jodal Buipnjour ynsal Buisuas sywsuel |

UOI)BJ0||B 82IN0S8l
(q)z 3poW Jo ainpaooud [eisusy)

009

>

d¢09
g3an

6/23



PCT/CN2020/107406

WO 2022/027436

L9l

uoissiwsuel xa|dnp Jley HOSSd U0 paseq uoisnjoxe a0inosay |, adA |

x] Aioud moj S,y 3N IO} PaNPayds $82IN0sey 01z
x| Awoud Jaybiy s,y 3N Jo) pe|npayos $82in0say 80.
$90IN0Sal 9|qe|leAy 1 %7

< Gl MOPUIM UONJ99S 80IN0SaY >

i 49
101S 101S v0Z
algesn o|gesnun 10IS
0 |auuByd =07
ans
x| Aoud x] Aoud ybiH

MOJ P3INPBYS 007 P3INP3YdS
S dN 10}1oIS Sy 3an

:uondaoxa | adA| 10410IS ;| 9dA |

7/23



PCT/CN2020/107406

WO 2022/027436

30 PIIY) B WO} UONBULIOMUI UONRAISSS UO PASE( UOISN|oXa 82n0say 7 adA|

[oA8] J4SY ubly Jospue Aond eep ybiy

UM S3N Ayl Aq paaIasal $82IN0say 708

[9A8] 4SSy MO| Jo/pue Ajiold elep mo|
UM SN Pyl AQ paAIasal S80IN0SSY S 908
$90IN0S8J 9|qe|IBAY <08

MOPUIM UONO3[9S 30IN0S3Y

B —— 0 [suueyd
58 ans
L an payL
008 e Aq panasal
$30.N0S8Y

¢ 9dA|

8/23



PCT/CN2020/107406

WO 2022/027436

m ' mu_ n_ Ajigeded suoissiwsues) HO4Sd paliwi| U0 Paseq UoISN[Oxa 82In0say m adA H

uoIssiwsuel} H)4Sd 016
YORQPa3a) DYYH INOUIIM uondasal Blep J0) $82IN0Say 206
yoeqpasl HYVH Bunsanbal uondadal ejep AioLd MO| J0) $92IN0S3Y 906
yoeqpesl DYYH bunsenbal uondaoas eiep Aliold ybiy Jo) $801n0s8Y ¥06
soonosalaqeieny L 1 Z06
MOPUIM UONOSISS 80IN0SOY
101S 101S

JauuByd
ans

O
O
[op]

saniqeded HO4Sd
noyym uondasaiy s,y 3N Jos sjogs ¢ adA |

9/23



PCT/CN2020/107406

WO 2022/027436

0l 'Ol

suoIssIwSuRl) xajdnp Jjey HO4Sd U0 paseq uoisnjoxa 80.nosay 7 adA |

MOPUIM UOI09|9S 90IN0SY
HO4Sd uo xajdnp < >
ey 0} 8np X HOSSd SV
30 10} PSPN|OXS SHOINOSY HO4Sd Xd HO45d
puas Ajsnosueynwig PaINPaYDS S 3N UpIM BURoIpuod X | HO4Sd
0101 Jou ues v 9N 9Je100SSe Y)IM X HDSSd 10 S10IS 7 8dA |
9101 IS
HJSSd Uo xa(dnp

ey 0} anp X4 HOSSd SV
31 JOJ PApN|OX3 S30IN0SAY

wor | Ix<l
07
X4 HO45d/X 1L HOSSd
S, 3N JoJ $80In0SaY
70T
L $80In0Sal 9|qe|[leAY H oULELD
007 ans

X| PaINPayds

HI45d S 3N J40410JS ;| 8dAL

99031 0| S
Spasu v IN

10/23



PCT/CN2020/107406

WO 2022/027436

Ll "Old

abessal Dy ( |0u0D 82IN0S8Y 0IPEY) J0 (T JVIN) Juswalg [0Au0D VN -
HOSSd Ul 8Ie suoissiwsuel| o

(2L .1 1) uonosjes
90IN0SaJ B} JO SMOPUIM BWI |

X1 S 3N 1o Aoud eleq X1 S 3N J0} 92JN0SaY 7 9dA |
suoIssIWsuel) H)4Sd
SNCOUEYIWIS JO JSQUINN x4 S, 3N Jo Auonud eleq XY S, 3N IO} 82IN0SSY ¢ adh|
d¥SY painseap X1 5,3N pdiy) e Jo Awoud eleg | X1 S, 3N paiyl e Joj 824n0Sy Z 90A|
X1 Sy 3N 10 Aloud eleq X1 S,y 3N 10} 82IN0S8Y | adA|
0011 JUSS 8q 0} UONBWLIO| e

g 3N 01 S)nsaJ Buisuas [eao| ) spuas vy 3Nz dals

Buniodal 82in0sal papn|ox3 :G-| UonN|oS

11/23



PCT/CN2020/107406

WO 2022/027436

V¢l Old

uoissiwsuel xa|dnp Jley HOSSd U0 paseq uoisnjoxe a0inosay |, adA |

xy AlJoud mo| s,g 3N 101 PBINPAYIS $82IN0SAY 01

xy Auoud Jaybiy s,g 3N 10} paiNPayYIs $82IN0Say

]

seoinosaldqellerY [ ] 7071

< B0C | MOPUIM UOI}09|8S 82IN0SaY >
A¥Al (¥43
10|S 101S
algesn o|gesnun 10IS

0 [guueyo
qns
xy Aoud xy Auopd ybiH
MO| paINpayds paINpayds
s.d 3N Jo} J0IS sg3an

:uondaoxa | adA| 10410IS ;| 9dA |

12/23



PCT/CN2020/107406

WO 2022/027436

gacl "ol

30 PIIY) B WO} UONBULIOMUI UONRAISSS UO PASE( UOISN|oXa 82n0say 7 adA|

|oA8] 44 Sy Ubiy Jo/pue Aoud ejep ybiy

UIM S30N PAIY) AG paAlasal $82In0Say ¢ecl
[9A8] JHSY MO| Jo/pue Ajioud elep mo
UM ST Ay AQ PAISSAI $82IN0STY vl
$90IN0S8J 9|qe|IBAY 0ccl
>
MOPUIM UOIO8|9S 82IN0SDY
Lo Qjm
aN piyL
e AQ paniasal
$30IN0SSY

¢ 8dA)

13/23



PCT/CN2020/107406

WO 2022/027436

¢l Ol

SuoISSIWSURI) Xa|dnp Jley HO4Sd U0 paseq UoISNjoxa 80.n0say i adA |

A

MOPUIM UOI}09|9S 90IN0SY

X1 HO4Sd Painpayds s,g 30 uim Bunipuod

».
»

uos >__.%mm_m s Xy HD4Sd PaIeoSSe Uym X| HOSSd 10 s10fs +¢ adAL
ouueo g 3n
7520 101 AR
/» P

HO4Sd uo xajdnp
Jley 0} enp x| HOSSd .4

30 10} PAPN|OXS S32IN0SSY

(4

UOISSIWSUEN H)4Sd

X] HO4Sd/Xd HOSSd
s.g Jn 1o} S30IN0SaY

124"

S92IN038 9|qB|IBAY

474

HO4Sd
NWSue) 0]

spasu d 9N

EN=)
qns

14/23



PCT/CN2020/107406

WO 2022/027436

€l 'Ol

90¢t
3N ANODFS 3HL OL V 3N 1SdI4 FHL NOHS
L11NS3H ONISNAS 1SdId4 FHL LINSNVHL

!

o<t
dN 1SHI4 3HL
LV 1'INS3d ONISNAS 1Sd14 V INIWYE.L4d

!

cogl
MOANIM NOILOFT3S F0HNOS3Y
d34NO1INOO3dd VY INING313d

(e

15/23



PCT/CN2020/107406

WO 2022/027436

801

an

1Sdl4 3HL OL 3N ANOD3S FHL WOHd V1vd
LINSNVYL O1 304N0S3d FHL LOF T3S

!

907}
L11NS3d ONISNAS A3INIGWNOI V INIWYEL14d

!

vovt
3N ANOD4S 3HL 1V
L1NS3d ONISNIS ANOO4S V ANIWYE14d

!

covl
3N 1SdI4 3HL
WO LTINS ONISNIS LSdId JAI303Y

(e

16/23



PCT/CN2020/107406

WO 2022/027436

Gl "Old

8057
NOISSINSNYYL
d31NA3HIS 3N LS4 FHL HLIM
@31VID0SSY S304N0SIH AONINDFHA
ANV 3L 40 H10E JO ANO ANIWG13d

!

905}
an
1Sd1d IHL A9 A3LLINSNYdL 39 O1 V1Vd
JHL NVHL ALIFOIdd V1VA Y3HOIH JAVH
3N 1Sdl4 3H1 OL 3N ANOD4S FHL WOYHS
IN3S 39 O1 V1vd IHL 41 3N ANOJ3S
dH1 O1 304NOS3d FHL 31LVYNOISIA

i

v0St
NOISSINSNYYL
d31NA3HIS 3N LSHId FHL HLIM
d31VIO0SSY ALIMOIYd V1vd ANINYT13d

!

cogt
NOISSINSNVYL A3TNd3HOS V
SVH 3N 1Sdl4 FHL d3HLI3FHM INING313d

(e

17/23



PCT/CN2020/107406

WO 2022/027436

91 Ol

019t
13A37 ddSH A34NSYIW IHL NO
d3svd 3N ANOO3S IHL HLIM d31VIO0SSY
d3MOd NOISSINSNYYL ¥ 1SNrav

!

8097
MO
SI 3N AdIHL IHL H1IM d31VIO0SSY 13AT1
ddSy A34NSVYIN JHL ANV ALIHOIYd
MO1 40 H109 d0 3NO 3AVH 3N AdIHL FHL
A9 INJS 38 O1 V1vd JHL 41 3N ANODJ3IS

JHL Ol 304N0S3Y IHL J1VNOISIA

!

909}
dN ddiHL FHL
HLIM @31¥I100SSY 13ATT (dHSY) ¥Imod
JAIFOFH TYNOIS FONTHT4Td V F4NSYIN

!

v091
3N AYIHL 3HL A9 IN3S 39 OL VLVA HLIM
d31VIO0SSY ALIMOIYd V1Vd ININE313d

!

09t
dN GYIHL V A9 d3Ad43S3d N334
SYH $304N0S3Y AONINDIYS ANV FNIL
40 4O J0 INO d3HLIHM INIWYEL3d

(e

18/23



PCT/CN2020/107406

WO 2022/027436

Ll ‘Ol

oy
NOILd303d HOSSd AN
1SHI4 IHL 40 S30UNOSIH AONINOIA
ANV JNIL 40N HO INO INIWE313d

i

801
V1A ALIHOIdd MOTSVH
NOILd3034 HOSSd 3HL 41 3N ANOJ3S
dH1 O1 304NO0S3d FHL 31LVNOISIA

!

9071
NOILd303d HOSSd 3HL H1IM
d31VIOOSSY ALIMOIdd V.1vA ANINGS13d

!

voLl
NOISSINSNVHL HO4Sd ¥V 34IN03Y LON
S30d HOIHM LO1S V NI SI 3N 1SdId 3HL
A9 NOILd303d HOSSd V 41 3N ANODJ3S
JH1 O1 304NO0S3d FHL F1VYNOISIA

i

c0zv
NOISSIWSNYH1 SNOANVLINAIS
(HO4Sd) TINNVHO %0vaa33d yNI3ais
TVOISAHd ¥ 4O LINIT Y INIWY4.13d

(e

19/23



PCT/CN2020/107406

WO 2022/027436

8l 'Ol

808}
NOISSINSNVYYL HOSSd d31Nd3HIS In
1SHl4 IHL 40 S30YNOSIH AONINDIA
-JNIL FHON JO INO ININYFLIA

q

9081
NOISSINSNYY L
HOSSd A31NA3HOS AN LSHI4 FHL HLIM
d31VIO0SSY ALIHOIEd Y1vad ANINES13d

7087
X0vEad334 OYVH V S3HINO3Y
NOISSINSNYY1 HOSSd A31NA3IHOS
3N 1SYI4 3H1L Y3H1IHM ININYE13d

q

o8t
NOISSINSNYd1 HOSSd 31NJ3HOS V
SVH 3N 1Sdld IHL d3HLIHM ININGTL3d

(e

20/23



PCT/CN2020/107406

WO 2022/027436

61 ‘Ol

8061
NOILd303d
d31NA3HOS 3N ANODIS JHL HLIM
@3LVID0SSY S30UNOSIY AONINOFA
ANV JAIL 40 HLOE JO INO 3NINYALAd

!

9061
3N ANODJ3S 3HL A9 3AIF034 39 0L
V1YQ 3HL NVHL ALIMOIYd V1va 43HOIH
JAVH 3N 1SdId 3HL OL 3N ANOJ3S IHL
WO¥4 IN3S 39 O1 V1Va 41 3N ANOJ3S
JdHL O1 304N0S3y IHL J1VNOISIA

!

7067
NOILd303d
d=41Nd4HIS 4N ANOJFS JHL HLIM
d31VIO0SSY ALIMOIYd V1Vd ANIWYT13d

!

06}
NOI1Ld303Y d3TNAIHOS V SVH
4N ANOD3S IHL ¥3HLIHM ININYTL3A

(e

21/23



PCT/CN2020/107406

WO 2022/027436

0¢ 'Ol

800¢
MO
SI 3N AAIHL IHL H1IM d31VIO0SSY 13AT1
ddSY A34NSVYIN JHL ANV ALIHOIYd
MOT40 H1049 ¥0 ANO 3AVH 3N ddIHL FHL
A9 IN3S 39 O1 V1VQd 3HL 41 3N ANOD3S
JH1 O1 304NO0S3d FHL 31VYNOIS3A

900¢
ddIHL FHL
HLIM @31¥I00SSY 13ATT (ddSy) ¥Imod
JAIFOFd TYNOIS JONTHT4Td V FINSYIN

00¢
3N AYIHL FHL A9 LN3S 39 O1 V1vd HLIM
d31VIO0SSY ALIMOIYd V1Vd ANINGT13d

200¢
AN AYIHL V A9 d3A43S3d N334
SYH S304N0S3d AONINDIEH ANV FNIL
40 4O HO INO d3HLIHM ININEFL3A

(e

N

22/23



PCT/CN2020/107406

WO 2022/027436

¢ 'Ol

801C
NOILd303d HOSSd d31Nd3HIS 3N
ANOD3S JHL 40 S304N0SIY AONINDIHA
-JNIL FHON ¥O INO ININYFLIA

901C
NOI1Ld303d
HOSSd d31NA3HIS 3N ANOD3S FHL HLIM
d31VIO0SSY ALIHOIYd V1Vd ANINET13d

A

v01C
AOVEQ334 OYVH Y
S3HINDIY NOILdIIFY HOSSd AITNAIHIOS
3N ANOD3S IHL ¥3HLIHM ININYTL3A

0¥¢
NOILd303d HOSSd A3TNAIHOS V¥ SYH
4N ANOD4S JHL ¥3HLIHM ININYE1L3d

(e

N

23/23



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2020/107406

A. CLASSIFICATION OF SUBJECT MATTER
HO04W 72/02(2009.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO04W; HO4L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT,WPLEPODOC,CNKI,3GPP: sidelink, resource, allocation, window, selection, mode 2, sensing result, receiver,
transmitter, combined

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X VIVO. "Discussion on resource allocation mechanism for NR V2X" 1-63
3GPP TSG RAN WGI #96 R1-1903337, 01 March 2019 (2019-03-01),

sections 2-4

X VIVO. "Discussion on mode 2 resource allocation mechanism" 1-63
3GPP TSG RAN WG #96bis R1-1904074, 12 April 2019 (2019-04-12),

sections 2-4

A CN 110944394 A (ASUSTEK COMPUTER INC.) 31 March 2020 (2020-03-31) 1-63
the whole document

A CN 110972316 A (POTEVIO INFORMATION TECHNOLOGY CO., LL.TD.) 07 April 2020 1-63
(2020-04-07)
the whole document

A EP 3681106 Al (INDUSTRIAL TECHNOLOGY RESEARCH INSTITUTE) 15 July 2020 1-63
(2020-07-15)
the whole document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report
20 April 2021 29 April 2021
Name and mailing address of the ISA/CN Authorized officer
National Intellectual Property Administration, PRC
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing KOU,Limin
100088
China
Facsimile No. (86-10)62019451 Telephone No. 86-(10)-53961731

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2020/107406

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 110944394 A 31 March 2020 KR 20200035356 A 03 April 2020
us 2020100215 Al 26 March 2020
CN 110972316 A 07 April 2020 None
EP 3681106 Al 15 July 2020 ™ 202029823 A 01 August 2020
CN 111432483 A 17 July 2020
us 2020229143 Al 16 July 2020

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - claims
	Page 44 - claims
	Page 45 - claims
	Page 46 - claims
	Page 47 - claims
	Page 48 - claims
	Page 49 - claims
	Page 50 - claims
	Page 51 - claims
	Page 52 - claims
	Page 53 - claims
	Page 54 - claims
	Page 55 - claims
	Page 56 - claims
	Page 57 - claims
	Page 58 - claims
	Page 59 - claims
	Page 60 - claims
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - wo-search-report
	Page 85 - wo-search-report

