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RESOURCE ALLOCATION TECHNIQUES FOR SIDELINK
TRANSMISSIONS, AND DYNAMIC SELECTON BETWEEN RESOURCE
ALLOCATION TECHNIQUES BASED ON SIDELINK COMMUNICATION
RELIABILITY

PRIORITY CLAIM
[0001] This PCT application claims the benefit of priority from U.S. Non-Provisional
Application No. 17/491,038, filed in the United State Patent and Trademark Office on
September 30, 2021, which application claims the benefit of provisional patent
application no. 63/105,195 filed in the United States Patent and Trademark Office on
October 23, 2020. The entire contents of the prior applications are incorporated herein by

reference as if fully set forth below in its entirety and for all applicable purposes.

INTRODUCTION

[0002] The present disclosure relates generally to wireless communication, and more
specifically, to sidelink communication.

[0003] As the demand for mobile broadband access continues to increase, user equipment
(UEs) may be able to communicate with other UEs without relaying their data via a base
station or network. Research and development to facilitate and enhance device-to-device
(D2D) communication continue to advance wireless communication technologies not
only to meet the growing demand for mobile broadband communication between UEs,

but to advance and enhance the user experience with mobile communications.

BRIEF SUMMARY OF SOME EXAMPLES

[0004] The following presents a simplified summary of one or more aspects of the present
disclosure, in order to provide a basic understanding of such aspects. This summary is not
an extensive overview of all contemplated features of the disclosure, and is intended
neither to identify key or critical elements of all aspects of the disclosure nor to delineate
the scope of any or all aspects of the disclosure. Its sole purpose is to present some
concepts of one or more aspects of the disclosure in a simplified form as a prelude to the
more detailed description that is presented later.

[0005] In one example, a method of wireless communication at a user equipment is
disclosed. In a more particular example, the method includes: generating a packet for
transmission over a sidelink resource pool; and transmitting the packet to a second UE on

a set of sidelink resources of the sidelink resource pool, the set being selected based on a
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resource selection procedure of a plurality of resource selection procedures, the resource
selection procedure being selected based at least in part on one or more utilization
parameters corresponding to one or more resources of the sidelink resource pool.

[0006] In another example, a first user equipment (UE) configured for wireless
communication is disclosed. In a more particular example, the first UE includes: a
processor and a memory coupled to the processor. The processor and the memory are
configured to generate a packet for transmission over a sidelink resource pool, and to
transmit the packet to a second UE on a set of sidelink resources of the sidelink resource
pool, the set being selected based on a resource selection procedure of a plurality of
resource selection procedures, the resource selection procedure being selected based at
least in part on one or more utilization parameters corresponding to one or more resources
of the sidelink resource pool.

[0007] In another example, a first user equipment (UE) configured for wireless
communication is disclosed. In a more particular example, the first UE includes means
for generating a packet for transmission over a sidelink resource pool; and means for
transmitting the packet to a second UE on a set of sidelink resources of the sidelink
resource pool, the set being selected based on a resource selection procedure of a plurality
of resource selection procedures, the resource selection procedure being selected based at
least in part on one or more utilization parameters corresponding to one or more resources
of the sidelink resource pool.

[0008] In another example, a non-transitory computer-readable medium storing
computer-executable code in a first user equipment (UE) is disclosed. In a more particular
example, the non-transitory computer-readable medium includes code for causing a
computer to: generate a packet for transmission over a sidelink resource pool; and
transmit the packet to a second UE on a set of sidelink resources of the sidelink resource
pool, the set being selected based on a resource selection procedure of a plurality of
resource selection procedures, the resource selection procedure being selected based at
least in part on one or more utilization parameters corresponding to one or more resources
of the sidelink resource pool.

[0009] In one example, a method of wireless communication at a user equipment is
disclosed. In a more particular example, the method includes: determining, by a first user
equipment (UE), one or more parameters related to reliability of sidelink transmission to

a second UE; selecting, based on the one or more parameters, a resource selection
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technique from a plurality of resource selection techniques; receiving a packet to be
transmitted using a sidelink (SL) slot; in response to receiving the packet to be transmitted
using a sidelink (SL) slot, selecting resources from a plurality of resources within a
resource selection window based on the selected resource selection technique; and
transmitting the packet using the selected resources.

[0010] In another example, a user equipment (UE) configured for wireless
communication is disclosed. In a more particular example, the UE includes: a processor,
and a memory coupled to the processor. Here, the processor and the memory are
configured to determine one or more parameters related to reliability of sidelink
transmission to a second UE; select, based on the one or more parameters, a resource
selection technique from a plurality of resource selection techniques; receive a packet to
be transmitted using a sidelink (SL) slot; in response to receiving the packet to be
transmitted using a sidelink (SL) slot, select resources from a plurality of resources within
a resource selection window based on the selected resource selection technique; and
transmit the packet using the selected resources.

[0011] In another example, a UE configured for wireless communication is disclosed. In
a more particular example, the UE includes: means for determining one or more
parameters related to reliability of sidelink transmission to a second UE; means for
selecting, based on the one or more parameters, a resource selection technique from a
plurality of resource selection techniques; means for receiving a packet to be transmitted
using a sidelink (SL) slot; means for selecting a resources from a plurality of resources
within a resource selection window based on the selected resource selection technique
responsive to receiving the packet to be transmitted using a sidelink (SL) slot; and means
for transmitting the packet using the selected resources.

[0012] In another example, a non-transitory computer readable medium is disclosed. In a
more particular example, the computer readable medium stores computer-executable
code having instructions for causing a UE to: determine one or more parameters related
to reliability of sidelink transmission to a second UE; select, based on the one or more
parameters, a resource selection technique from a plurality of resource selection
techniques; receive a packet to be transmitted using a sidelink (SL) slot; in response to
receiving the packet to be transmitted using a sidelink (SL) slot, select resources from a
plurality of resources within a resource selection window based on the selected resource

selection technique; and transmit the packet using the selected resources block.
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[0013] In another example, a method of wireless communication at a user equipment is
disclosed. In a more particular example, the method includes: requesting, by the
equipment (UE), a report from a second UE indicative of resources available in a resource
selection window; receiving, during a sensing window, a plurality of sidelink control
information (SCI) messages from one or more devices located proximate to the first UE,
wherein each of the plurality of SCI messages indicates which future resources the device
that transmitted that SCI is reserving; generating a first report indicative of which of a
plurality of resources in the resource selection window are available based on the plurality
of SCI messages received during the sensing window; receiving, from the second UE, a
second report indicative of which of the plurality of resources in the resource selection
window are available; and selecting resources in the resource selection window indicated
as available in both the first report and the second repott.

[0014] In another example, a user equipment configured for wireless communication is
disclosed. In a more particular example, the UE includes a processor, and a memory
coupled to the processor. Here, the processor and the memory are configured to request a
report from a second UE indicative of resources available in a resource selection window;
receive, during a sensing window, a plurality of SCI messages from one or more devices
located proximate to the first UE, wherein each of the plurality of SCI messages indicates
which future resources the device that transmitted that SCI is reserving; generate a first
report indicative of which of a plurality of resources in the resource selection window are
available based on the plurality of SCI messages received during the sensing window;
receive, from the second UE, a second report indicative of which of the plurality of
resources in the resource selection window are available; and select resources in the
resource selection window indicated as available in both the first report and the second
report.

[0015] In another example, a UE configured for wireless communication is disclosed. In
a more particular example, the UE includes: means for requesting a report from a second
UE indicative of resources available in a resource selection window; means for receiving,
during a sensing window, a plurality of sidelink control information (SCI) messages from
one or more devices located proximate to the first UE, wherein each of the plurality of
SCI messages indicates which future resources the device that transmitted that SCI is
reserving; means for generating a first report indicative of which of a plurality of

resources in the resource selection window are available based on the plurality of SCI
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messages received during the sensing window; means for receiving, from the second UE,
a second report indicative of which of the plurality of resources in the resource selection
window are available; and means for selecting a resources in the resource selection
window indicated as available in both the first report and the second report.

[0016] In another example, a non-transitory computer readable medium is disclosed. In a
more particular example, the computer readable medium stores computer-executable
code having instructions for causing a UE to: request a report from a second UE indicative
of resources available in a resource selection window; receive, during a sensing window,
a plurality of SCI messages from one or more devices located proximate to the first UE,
wherein each of the plurality of SCI messages indicates which future resources the device
that transmitted that SCI is reserving; generate a first report indicative of which of a
plurality of resources in the resource selection window are available based on the plurality
of SCI messages received during the sensing window; receive, from the second UE, a
second report indicative of which of the plurality of resources in the resource selection
window are available; and select resources in the resource selection window indicated as
available in both the first report and the second report.

[0017] These and other aspects of the invention will become more fully understood upon
areview of the detailed description, which follows. Other aspects or features will become
apparent to those of ordinary skill in the art, upon reviewing the following description of
specific, exemplary features in conjunction with the accompanying figures. While the
following description may discuss various advantages and features relative to certain
figures, all features can include one or more of the advantageous features discussed
herein. In other words, while this description may discuss one or more features as having
certain advantageous features, one or more of such features may also be used in
accordance with the various features discussed herein. In similar fashion, while this
description may discuss exemplary features as device, system, or method features it
should be understood that such exemplary features can be implemented in various

devices, systems, and methods.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] FIG. 1 is a conceptual illustration of an example of a radio access network of a
wireless communication system in accordance with some aspects of the disclosed subject

matter.
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[0019] FIG. 2 is a schematic illustration of a wireless communication system in
accordance with some aspects of the disclosed subject matter.

[0020] FIG. 3 is a schematic illustration of an organization of wireless resources in an air
interface utilizing orthogonal frequency divisional multiplexing (OFDM) according to
some aspects.

[0021] FIG. 4 is a block diagram conceptually illustrating an example of a hardware
implementation for a scheduled entity in accordance with some aspects of the disclosed
subject matter.

[0022] FIG. 5 is a call flow diagram illustrating exemplary sidelink signaling between
various user equipment (UEs) to use information from multiple UEs to schedule and
transmit data within a wireless communication system in accordance with some aspects
of the disclosed subject matter.

[0023] FIG. 6 is a call flow diagram illustrating exemplary sidelink signaling between
various UEs to monitor resources using a different resource selection technique after a
transmitting UE requests assistance monitoring resources from another UE within a
wireless communication system in accordance with some aspects of the disclosed subject
matter.

[0024] FIG. 7 is a call flow diagram illustrating exemplary sidelink signaling between
various UEs to select a resource monitoring technique based on a transmission reliability
parameter within a wireless communication system in accordance with some aspects of
the disclosed subject matter.

[0025] FIG. 8 is an example of signals detected in a sensing window and resources
reserved in a resource selection window that a user equipment can use to select a resource
to use to transmit data in accordance with some aspects of the disclosed subject matter.

[0026] FIG. 9 is an example of reports generated by a transmitting UE and an assisting
UE for an upcoming resource selection window, and a combined report that can be used
to select a resource to use to transmit data in accordance with some aspects of the
disclosed subject matter.

[0027] FIG. 10 is a call flow diagram illustrating exemplary sidelink signaling between
various user equipment devices to sense resources reserved in an upcoming resource
selection window within a wireless communication system in accordance with some

aspects of the disclosed subject matter.
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[0028] FIG. 11 is a flow chart illustrating an exemplary process for a transmitting user
equipment to select resources in an upcoming resource selection window based on
resources reported as unavailable by the transmitting UE and/or an assisting UE in
accordance with some aspects of the disclosed subject matter.

[0029] FIG. 12 is a flow chart illustrating an exemplary process for an assisting user
equipment to generate a report for a transmitting UE indicating which resources are
available and/or unavailable for selection by the transmitting UE in an upcoming resource
selection window in accordance with some aspects of the disclosed subject matter.

[0030] FIG. 13A is a flow chart illustrating an exemplary process for a transmitting UE
to sense resources that are reserved but have a relatively low level of interference with a
link between the transmitting UE and the receiving UE(s) in accordance with some
aspects of the disclosed subject matter.

[0031] FIG. 13B is a schematic illustration of a transmitting UE, a receiving UE, and
other UEs that may cause interference on a link between the transmitting UE and the
receiving UE(s) and/or be affected by interference caused by a link between the
transmitting UE and the receiving UE(s) in accordance with some aspects of the disclosed
subject matter.

[0032] FIG. 14 is an example of reports generated by a transmitting UE accounting for
resources that have a relatively low level of interference with a link between the
transmitting UE and the receiving UE(s), and a report from an assisting UE for an
upcoming resource selection window, and a combined report that can be used to select a
resource to use to transmit data in accordance with some aspects of the disclosed subject
matter.

[0033] FIG. 15 is a flow chart illustrating an exemplary process for a transmitting UE to
sense resources that are reserved and which would be subject to a relatively high level of
interference from a link between the transmitting UE and the receiving UE(s) in
accordance with some aspects of the disclosed subject matter.

[0034] FIG. 16 is an example of reports generated by a transmitting UE accounting for
resources that would be subject to a relatively high level of interference from a link
between the transmitting UE and the receiving UE(s), and a report from an assisting UE
for an upcoming resource selection window, and a combined report that can be used to
select a resource to use to transmit data in accordance with some aspects of the disclosed

subject matter.
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[0035] FIG. 17 is a flow chart illustrating an exemplary process for sidelink resource
allocation in accordance with some aspects of the present disclosure.

[0036] FIG. 18 is a flow chart illustrating a further exemplary process for sidelink
resource allocation in accordance with some aspects of the present disclosure.

[0037] FIG. 19 is a flow chart illustrating an exemplary process for sidelink
communication according to a selected resource selection procedure in accordance with
some aspects of the present disclosure.

[0038] FIG. 20 is a flow chart illustrating an exemplary process for selecting available
resources based on a resource selection procedure among multiple resource selection

procedures in accordance with some aspects of the present disclosure.

DETAILED DESCRIPTION

[0039] As used herein, sidelink communications or sidelink signals refer generally to any
of various forms of device-to-device (D2D) communications in a wireless communication
network. In various aspects, this disclosure provides mechanisms that can facilitate
autonomous selection of resources for sidelink communications. Resources may include
frequency, code, time, layer, or any other related parameter, characteristic, or degree of
freedom of a wireless communication signal. For example, when a mobile device has
information for transmission over a sidelink, this transmitting device can monitor or sense
a sidelink resource pool to identify available sidelink resources to use.

[0040] However, in some examples (e.g., to reduce power consumption by forgoing this
resource sensing), the transmitting device may request a report from another, possibly
less power-sensitive device that is monitoring the sidelink resource pool (e.g., a
smartphone, a tablet, a vehicle, etc.). Here, the monitoring device can generate a resource
availability report indicating which resources are reserved, and which are available. The
monitoring device can then send the report to the transmitting device, and the transmitting
device can select sidelink resources from the sidelink resource pool based on the report.

[0041] While this procedure can provide for some power savings at the transmitting
device, the resource availability report from the monitoring device may vary from the
resource availability that would be seen by the transmitting device. That is, due to the
different spatial locations of the transmitting device and the monitoring device, the

channel characteristics seen by, and the interference experienced by, the respective
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devices may differ. Thus, the resource availability reported by the monitoring device may
exhibit some variation from the resource availability that would be determined by the
transmitting device itself. On the other hand, depending on the capabilities of the
transmitting device and the monitoring device, the monitoring device might provide the
transmitting device with resource availability information that results in improved
communication performance compared to transmitting device-generated resource
availability information.

[0042] According to some aspects of this disclosure, a transmitting device may combine
resource availability information that the transmitting device generates itself, with
resource availability information generated by a monitoring device. In this way, a
transmitting device can obtain improved sidelink communication reliability compared to
use solely of either the resource availability information generated by the transmitting
device or the monitoring device. For example, by virtue of the use of such combined
resource availability information, a transmitting device can achieve improved packet
decoding reliability for sidelink communication. Here, a packet may refer to any suitable
collection or block of data used for transmitting information. Such a packet may include
control information (e.g., sidelink control information (SCI) or any other suitable control
information) data information (e.g., sidelink user data or any other suitable data),
reference signals, and/or other suitable information. In further aspects or examples, the
use of combined resource availability information as described herein may result in higher
data rates, increased network capacity, and/or improved spectral efficiency.

[0043] According to some aspects, the disclosure that follows provides a variety of
procedures that a wireless communication device can employ to combine its own sensed
or detected sidelink resource availability information with a report received from a
different device (e.g., a monitoring device) indicating its sensed or detected resource
availability. Further aspects of this disclosure provide additional procedures for a wireless
communication device to employ to select between such combining procedures. That is,
as described further below, in different scenarios of network loading, spatial distance
between the transmitting and monitoring devices, resource availability reporting latency,
etc., different combining procedures may exhibit improved performance over others.
Based on various sidelink reliability or utilization parameters (e.g., a channel busy ratio

(CBR), a packet delay budget (PDB), a cast type, etc.), a transmitting device may select



WO 2022/086696 PCT/US2021/053192

10

the highest-performing combining procedure among the various available combining
procedures.

[0044] The detailed description set forth below in connection with the appended drawings
is intended as a description of various configurations and is not intended to represent the
only configurations in which the concepts described herein may be practiced. The detailed
description includes specific details for the purpose of providing a thorough
understanding of various concepts. However, those skilled in the art will readily recognize
that these concepts may be practiced without these specific details. In some instances, this
description provides well known structures and components in block diagram form in
order to avoid obscuring such concepts.

[0045] While this description describes aspects and features by illustration to some
examples, those skilled in the art will understand that additional implementations and use
cases may come about in many different arrangements and scenarios. Innovations
described herein may be implemented across many differing platform types, devices,
systems, shapes, sizes, packaging arrangements. For example, features and/or uses may
come about via integrated chip features and other non-module-component based devices
(e.g., end-user devices, vehicles, communication devices, computing devices, industrial
equipment, retail/purchasing devices, medical devices, Al-enabled devices, etc.). While
some examples may or may not be specifically directed to use cases or applications, a
wide assortment of applicability of described innovations may occur. Implementations
may range a spectrum from chip-level or modular components to non-modular, non-chip-
level implementations and further to aggregate, distributed, or OEM devices or systems
incorporating one or more aspects of the described innovations. In some practical settings,
devices incorporating described aspects and features may also necessarily include
additional components and features for implementation and practice of claimed and
described features. For example, transmission and reception of wireless signals
necessarily includes a number of components for analog and digital purposes (e.g.,
hardware components including antenna, RF-chains, power amplifiers, modulators,
buffer, processor(s), interleaver, adders/summers, etc.). It is intended that innovations
described herein may be practiced in a wide variety of devices, chip-level components,
systems, distributed arrangements, end-user devices, etc. of varying sizes, shapes and

constitution.



WO 2022/086696 PCT/US2021/053192

11

[0046] The disclosure that follows presents various concepts that may be implemented
across a broad variety of telecommunication systems, network architectures, and
communication standards. FIG. 1 is a conceptual illustration of an example of a radio
access network 100 of a wireless communication system in accordance with some aspects
of the disclosed subject matter, and is described as an illustrative example without
limitation. In some aspects, RAN 100 can implement any suitable wireless
communication technology or combination of technologies to provide radio access to one
or more user equipment (UE), such as UEs 122, 124, 126, 128, 134, 138, 140, and/or 142.
For example, RAN 100 can operate according to 3™ Generation Partnership Project
(3GPP) New Radio (NR) specifications, which is sometimes referred to as 5G NR or
simply 5G. As another example, RAN 100 can operate under a hybrid of 5G NR and
Evolved Universal Terrestrial Radio Access Network (eUTRAN) standards, which is
sometimes referred to as LTE. The 3GPP refers to this hybrid RAN as a next-generation
RAN, or NG-RAN. Of course, many other examples can be utilized in connection with
the subject matter disclosed herein without departing from the scope of the present
disclosure.

[0047] As illustrated in the example of FIG. 1, RAN 100 can include various base
stations, such as base stations 110, 112, and/or 118. Broadly, a base station is a network
element in a radio access network responsible for radio transmission and reception in one
or more cells to or from a UE (e.g., UEs 122, 124, 126, 128, 134, 138, 140, and/or 142).
In different technologies, standards, and/or contexts, various terminology has been used
to refer to network elements that act as a base station. For example, a base station can also
be referred to by those skilled in the art to refer to a network element that connects one or
more UE apparatuses to one or more portions of a core network (e.g., core network 202
described below in connection with FIG. 2), such as a base transceiver station (BTS), a
radio base station, a radio transceiver, a transceiver function, a basic service set (BSS), an
extended service set (ESS), an access point (AP), a Node B (NB), an eNode B (eNB), a
gNode B (gNB), or some other suitable terminology.

[0048] In some aspects, the geographic area covered by RAN 100 can be divided into
cellular regions (cells) that can be uniquely identified by a UE based on an identification
broadcasted from one access point or base station. FIG. 1 illustrates macrocells 102 and
104, and a small cell 108, each of which can include one or more sectors (not shown). For

example, a sector can be defined as a sub-area of a cell, and all sectors within one cell can



WO 2022/086696 PCT/US2021/053192

12

be served by the same base station. A radio link within a sector can be identified by a
single logical identification belonging to that sector. In a cell that is divided into sectors,
the multiple sectors within a cell can be formed by groups of antennas with each antenna
responsible for communication with UEs in a portion of the cell.

[0049] In FIG. 1, two base stations 110 and 112 are illustrated in cells 102 and 104.
Although not shown, a base station can control a remote radio head (RRH) in a cell, such
that the base station and antenna are not geographically collocated. That is, a base station
can have an integrated antenna or can be connected to an antenna or RRH by feeder
cables. In the illustrated example, cells 102 and 104 can be referred to as macrocells, as
base stations 110 and 112 support cells having a relatively large size. Further, a base
station 118 is shown in small cell 108 (which can be referred to, for example, as a
microcell, picocell, femtocell, home base station, home Node B, home eNode B, etc.)
which can overlap with one or more macrocells. In the example illustrated in FIG. 1, cell
108 can be referred to as a small cell, as base station 118 supports a cell having a relatively
small size. In some aspects, cell sizing can be done according to system design as well as
component constraints.

[0050] It is to be understood that RAN 100 can include any number of wireless base
stations and cells. Further, a relay node can be deployed to extend the size or coverage
area of a given cell. Additionally, base stations 110, 112, and/or 118 can provide wireless
access points to a core network for any number of mobile apparatuses. In some examples,
base stations 110, 112, and/or 118 can be particular implementations of a base station
described below in connection with, and illustrated in, FIG. 2.

[0051] Within RAN 100, the cells can include UEs that may be in communication with
one or more sectors of each cell. Further, each base station 110, 112, and/or 118 can be
configured to provide an access point to a core network (e.g., as described below in
connection with FIG. 2) for all the UEs in the respective cells. For example, UEs 122 and
124 can be in communication with base station 110; UEs 126, 128, 130, and 132 can be
in communication with base station 112; and UE 134 can be in communication with base
station 118. In some examples, UEs 122, 124, 126, 128, 134, 138, 140, and/or 142 can be
particular implementations of a UE described below in connection with, and illustrated
in, FIG. 2.

[0052] In various examples, some or all UEs may communicate via sidelink signals

without necessarily relying on scheduling or control information from a base station. For
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example, two or more UEs (e.g., UEs 126, 128, 130, and 132) can communicate with each
other using peer to peer (P2P) or sidelink signals without relaying that communication
through a base station (e.g., base station 112). In another example, UE 138 is illustrated
communicating with UEs 140 and 142. In such an example, UE 138 can function as a
scheduling entity or a primary sidelink device, and UEs 140 and 142 can function as
scheduled entities or a non-primary (e.g., secondary) sidelink device. In yet another
example, a UE can function as a scheduling entity in a device-to-device (D2D), peer-to-
peer (P2P), vehicle-to-vehicle (V2V) network, and/or in a mesh network. In a mesh
network example, UEs 140 and 142 can optionally communicate directly with one another
in addition to communicating with a scheduling entity (e.g., UE 138). Thus, in a wireless
communication system with scheduled access to time—frequency resources and having a
cellular configuration, a P2P configuration, and/or a mesh configuration, a scheduling
entity (e.g., UE 138) and one or more scheduled entities (e.g., UEs 140 and 142) may
communicate utilizing the scheduled resources.

[0053] In some examples, UE 126 can include a sidelink resource pool monitor to monitor
sidelink resources, and a resource availability report generator to generate a resource
report indicative of which resources are available for use by UE 126 to transmit a packet
to UE 128 based on the power in the signals received during the monitoring. For example,
UE 126 can monitor a sidelink resource pool during a given sensing window for messages
(e.g., sidelink control information (SCI)) from other UEs (e.g., UE 132) that reserve
resources in a selection window. A sensing window can include a sliding window (e.g.,
in time) of sidelink resources (e.g., one or more sub-carriers, one or more resource
elements, etc.) covering a preconfigured time and a preconfigured range of frequency
resources that have been monitored, and a resource selection window can include a sliding
window of upcoming sidelink resources covering a preconfigured time and a
preconfigured range of frequency resources. Note that the sensing window and resource
selection window can be different sizes (e.g., in time and/or frequency).

[0054] In some examples, UE 126 can request a second resource report from UE 128
(e.g., areceiving OR RX UE), and can receive the second resource report from UE 128.
In such an example, UE 128 can monitor sidelink resources and generate a second
resource report indicative of which resources are available for use by UE 126 based on
the power in the signals received during the monitoring. For example, UE 128 can include

a sidelink resource pool monitor to monitor a sensing window for messages (e.g., sidelink
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control information (SCI)) from other UEs (e.g., UE 132) that reserve resources in the
selection window.

[0055] In some examples, UE 128 can include a resource availability report generator to
generate a second report and a communications manager to transmit the second report to
UE 126, for use by UE 126 in determining which resources in the selection window are
available for UE 126.

[0056] In some examples, UE 126 can include a resource availability resource combiner
to combine the report generated by UE 126 and the second report from UE 128. For
example, UE 126 can identify which resources are available (e.g., are unlikely to cause
too much interference with a signal transmitted to UE 128) based on which resources are
indicated as available in the report and the second report,

[0057] In some examples, UE 126 can include a resource selector to select resources that
can be used to transmit a packet to UE 128 with an acceptable level of Interference. FIG.
2 is a schematic illustration of a wireless communication system 200 in accordance with
some aspects of the disclosed subject matter, and is described as an illustrative example
without limitation. In some aspects, wireless communication system 200 can include three
interacting domains: a core network 202, a radio access network (RAN) 204, and various
user equipment (UE), such as user equipment 206a and user equipment 206b. In some
aspects, by virtue of wireless communication system 200, UE 206 can be enabled to carry
out data communication with an external data network 210, such as (but not limited to)
the Internet. In some examples, the UE 126 may include a communications manager to
transmit a packet to the UE 128.

[0058] In some aspects, RAN 204 can implement any suitable wireless communication
technology or combination of technologies to provide radio access to UE 206. For
example, RAN 104 can operate according to 3™ Generation Partnership Project (3GPP)
New Radio (NR) specifications, which is sometimes referred to as 5G NR or simply 5G.
As another example, RAN 104 can operate under a hybrid of 5G NR and Evolved
Universal Terrestrial Radio Access Network (eUTRAN) standards, which is sometimes
referred to as LTE. The 3GPP refers to this hybrid RAN as a next-generation RAN, or
NG-RAN. Of course, many other examples can be utilized in connection with the subject
matter disclosed herein without departing from the scope of the present disclosure.

[0059] As illustrated in the example of FIG. 2, RAN 204 includes various base stations

208. Broadly, a base station can be used to implement a network element in a radio access
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network responsible for radio transmission and reception in one or more cells to or from
a UE, such as UE 206a and/or UE 206b. In different technologies, standards, and/or
contexts, various terminology has been used to refer to a network elements that act as a
base station. For example, a base station can also be referred to by those skilled in the art
using various terminology to refer to a network element that connects one or more UE
apparatuses to one or more portions of core network 202, such as a base transceiver station
(BTS), aradio base station, a radio transceiver, a transceiver function, a basic service set
(BSS), an extended service set (ESS), an access point (AP), aNode B (NB), an eNode B
(eNB), a gNode B (gNB), or some other suitable terminology.

[0060] In some aspects, as illustrated in FIG. 2, RAN 204 can support wireless
communication for multiple mobile apparatuses. A mobile apparatus can be referred to
as user equipment (UE) in 3GPP standards, but can also be referred to by those skilled in
the art using various terminology to refer to a network element that provides a user with
access to one or more network services, such as a mobile station (MS), a subscriber
station, a mobile unit, a subscriber unit, a wireless unit, a remote unit, a mobile device, a
wireless device, a wireless communications device, a remote device, a mobile subscriber
station, an access terminal (AT), a mobile terminal, a wireless terminal, a remote terminal,
a handset, a terminal, a user agent, a mobile client, a client, or some other suitable
terminology. In general, a UE can be an apparatus (e.g., a mobile apparatus) that provides
a user with access to network services.

[0061] Within the present document, a "mobile" apparatus need not necessarily have a
capability to move, and may be stationary. The term mobile apparatus or mobile device
broadly refers to a diverse array of devices and technologies. UEs can include a number
of hardware structural components sized, shaped, and arranged to facilitate
communication; such components can include antennas, antenna arrays, RF chains,
amplifiers, one or more processors, etc., electrically coupled to each other. For example,
some non-limiting examples of a mobile apparatus include a mobile, a cellular (cell)
phone, a smartphone, a session initiation protocol (SIP) phone, a laptop, a personal
computer (PC), a notebook, a netbook, a smartbook, a tablet, a personal digital assistant
(PDA), and a broad array of embedded systems, e.g., corresponding to an "Internet of
things" (IoT). A mobile apparatus can additionally be an automotive or other
transportation vehicle, a remote sensor or actuator, a robot or robotics device, a satellite

radio, a global positioning system (GPS) device, an object tracking device, a drone, a
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multi-copter, a quad-copter, a remote control device, a consumer and/or wearable device,
such as eyewear, a wearable camera, a virtual reality device, a smart watch, ahealth and/or
fitness tracker, a digital audio player (e.g., MP3 player), a camera, a game console, etc. A
mobile apparatus can additionally be a digital home device or smart home device such as
a home audio device, a home video device, and/or a home multimedia device, an
appliance, a vending machine, intelligent lighting, a home security system, a smart meter,
etc. A mobile apparatus can additionally be a smart energy device, a security device, a
solar panel and/or solar array, a municipal infrastructure device controlling electric power
(e.g., a smart grid), a municipal infrastructure device controlling lighting, a municipal
infrastructure device controlling water, etc.; an industrial automation and enterprise
device; a logistics controller; agricultural equipment; military defense equipment,
vehicles, aircraft, ships, weaponry, etc. Still further, a mobile apparatus can provide for
connected medicine or telemedicine support, e.g., health care at a distance. Telehealth
devices can include telehealth monitoring devices and telehealth administration devices,
whose communication may be given preferential treatment or prioritized access over
other types of information (e.g., in terms of prioritized access for transport of critical
service data, and/or relevant QoS for transport of critical service data).

[0062] In some aspects, wireless communication between RAN 204 and a UE (e.g., UE
206a, UE 206b) can be described as utilizing an air interface. Transmissions over the air
interface from a base station (e.g., base station 208) to one or more UEs (e.g., UE 206a,
UE 206b) can be referred to as downlink (DL) transmission. In accordance with some
aspects, the term downlink can refer to a point-to-multipoint transmission originating at
a scheduling entity (e.g., base station 208). Another way to describe this scheme can be
to use the term broadcast channel multiplexing. Transmissions from a UE (e.g., UE 206a,
UE 206b) to a base station (e.g., base station 208) can be referred to as uplink (UL)
transmissions. In some aspects, the term uplink can refer to a point-to-point transmission
originating at a scheduled entity (e.g., UE 206a, UE 206b).

[0063] In some examples, access to the air interface can be scheduled, wherein a
scheduling entity (e.g., base station 208) allocates resources for communication among
some or all devices and equipment within its service area or cell.

[0064] In some aspects, base stations 208 are not the only entities that may function as
scheduling entities. For example, a UE can function as a scheduling entity, scheduling

resources for one or more scheduled entities (e.g., one or more other UEs).
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[0065] As illustrated in FIG. 2, a base station (e.g., base station 208) can broadcast
downlink traffic 212 to one or more scheduled entities (e.g., UE 206a, UE 206b). Broadly,
a scheduling entity (e.g., base station 208) can be a node or device responsible for
scheduling traffic in a wireless communication network, including the downlink traffic
212 and, in some examples, uplink traffic 216 from one or more scheduled entities (e.g.,
UE 206a, UE 206b) to the scheduling entity (e.g., base station 208). Additionally, a
scheduled entity (e.g., UE 206a, UE 206b) can be anode or device that receives downlink
control information 214, including but not limited to scheduling information (e.g., a
grant), synchronization or timing information, or other control information from another
entity in the wireless communication network such as the scheduling entity (e.g., base
station 208). Note that UE 206b may or may not interface with a scheduling entity (e.g.,
base station 208).

[0066] In general, base stations 208 can include a backhaul interface for communication
with a backhaul portion 220 of the wireless communication system. The backhaul 220
can provide a link between a base station 208 and the core network 202. Further, in some
examples, a backhaul network can provide interconnection between the respective base
stations 208. Various types of backhaul interfaces may be employed, such as a direct
physical connection, a virtual network, or the like using any suitable transport network.

[0067] In some aspects, core network 202 can be a part of the wireless communication
system 200, and can be independent of the radio access technology used in the RAN 204.
For example, core network 202 can be configured according to 5G standards (e.g., 5GC).
In other examples, core network 202 can be configured according to a 4G evolved packet
core (EPC), or any other suitable standard or configuration.

[0068] In some examples, scheduled entities such as a first UE 206a and a second UE
206b can utilize sidelink signals for direct device to device (D2D) communication.
Sidelink signals can include sidelink traffic 222, sidelink control 224, and/or sidelink
reports 226. In some aspects, sidelink control information 222 can include a sidelink
control information (SCI) message (e.g., in SCI format 1), which can include any suitable
information that can be used by one or more other UEs to, for example, schedule
transmissions (e.g., in SL resource selection mode 2). For example, SCI can include a
priority of a transmission being scheduled, which can reflect a latency requirement of a
communication. In a more particular example, SCI can include a priority level field that

can be used to designate a priority level of a transmission (e.g., a packet(s) to be
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transmitted using a reserved resource), such as a 3-bit field with a lower value
representing a higher priority. As another example, SCI can include information
identifying one or more resources that are reserved by the device (e.g., UE 206a, UE
206Db) that transmitted the SCI.

[0069] Sidelink control information 222 can include a request signal, such as request-to-
send (RTS), a source transmit signal (STS), and/or a direction selection signal (DSS).
Such a request signal can provide for a UE (e.g., UE 206a, UE 206b) to request a duration
of time to keep a sidelink channel available for a sidelink signal. In some aspects, sidelink
control information 222 can include a response signal, such as a clear-to-send (CTS)
and/or a destination receive signal (DRS). The response signal may provide for the UE
(e.g., UE 206a, UE 206b) to indicate the availability of the sidelink channel, e.g., for a
requested duration of time. An exchange of request and response signals (e.g., handshake)
can facilitate different UEs performing sidelink communications to negotiate the
availability of the sidelink channel prior to communication of the sidelink traffic
information 224.

[0070] Sidelink report information 226 can include information (e.g., a report) that can
be used by a first UE (e.g., an RX UE, UE 206a) to indicate which resources are detected
as available and/or unavailable by the first UE. The first UE can transmit such a report to
a second UE (e.g., a TX UE, UE 206b), e.g., using sidelink report link 226. The first UE
may transmit report information 226 using reserved resources (e.g., reserved using
sidelink control information (SCI), as described below in connection with FIG. 5).
Additionally or alternatively, the UE can transmit the report information 226 using
resources that are pre-configured to transmit report information 226 (e.g., resources
defined in a standard as designated for transmission of report information 226)

[0071] FIG. 3 is a schematic illustration of an organization of wireless resources in an air
interface utilizing orthogonal frequency divisional multiplexing (OFDM) in accordance
with some aspects of the disclosed subject matter, and is described as an illustrative
example without limitation.

[0072] It should be understood by those of ordinary skill in the art that the various aspects
of the present disclosure can be applied to a DFT-s-OFDMA waveform in substantially
the same way as described herein below. That is, while some examples of the disclosed
subject matter may focus on an OFDM link for clarity, it should be understood that the
same principles can be applied as well to DFT-s-OFDMA waveforms. DFT-s-OFDM is
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a single carrier (SC)-like transmission scheme that can be used in conjunction with
OFDM. In DFT-s-OFDM a data symbol can be encoded across multiple adjacent OFDM
frequency resource elements (e.g., using multiple adjacent OFDM carriers), and the data
symbols can be transmitted sequentially in the time domain. In OFDM, a data symbol can
be encoded on a single frequency resource element (e.g., using a single OFDM carrier),
and multiple data symbols can be transmitted in parallel on adjacent carriers. Signal
processing in the transmit chains of OFDM and DFT-s-OFDM have many similarities,
with DFT-s-OFDM utilizing an additional discrete Fourier transform (DFT) block to
spread data symbols which can then be input to an inverse discrete Fourier transform
(IDFT) block to transform the signal into the time domain. All else being equal, DFT-s-
OFDM generally has lower peak-to-average power (PAPR) than OFDM. Accordingly,
using DFT-s-OFDM for UL can reduce the amount of power used to transmit a given
amount of data.

[0073] In some examples, a frame can refer to a duration of 10 milliseconds (ms) for
wireless transmissions, with each frame including 10 subframes of 1 ms each. On a given
carrier, there may be one set of frames in the UL, and another set of frames in the DL.
Referring now to FIG. 3, an expanded view of an exemplary DL subframe 302 is
illustrated, showing an OFDM resource grid 304. However, as those skilled in the art will
readily appreciate, the PHY transmission structure for any particular application can vary
from the example described here, depending on any number of factors. Here, time is in
the horizontal direction with units of OFDM symbols; and frequency is in the vertical
direction with units of subcarriers or tones.

[0074] Resource grid 304 can be used to schematically represent time—frequency
resources for a given antenna port (e.g., in a MIMO implementation with multiple antenna
ports available, a corresponding multiple number of resource grids 304 can be available
for communication). Resource grid 304 can be divided into multiple resource elements
(REs) 306. An RE, which is 1 subcarrier x 1 symbol, is the smallest discrete part of the
time—frequency grid, and contains a single complex value representing data from a
physical channel or signal. Depending on the modulation utilized in a particular
implementation, each RE can represent one or more bits of information. In some
examples, a block of REs can be referred to as a physical resource block (PRB) or more
simply a resource block (RB) 308, which contains any suitable number of consecutive

subcarriers in the frequency domain. In one example, an RB can include 12 subcarriers,
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a number independent of the numerology used. In some examples, depending on the
numerology, an RB can include any suitable number of consecutive OFDM symbols in
the time domain. Within the present disclosure, unless otherwise stated, it is assumed that
a single RB such as RB 308 entirely corresponds to a single direction of communication
(either transmission or reception for a given device).

[0075] A UE generally utilizes only a subset of resource grid 304. An RB can be the
smallest unit of resources that can be allocated to a UE. Thus, as more RBs are scheduled
for a particular UE, the modulation scheme chosen for the air interface increases, and data
rates that can be achieved by the UE also increase. In FIG. 3, RB 308 is shown as
occupying less than the entire bandwidth of subframe 302, with some subcarriers
illustrated above and below RB 308. In a given implementation, subframe 302 can have
a bandwidth corresponding to any number of one or more RBs 308. Further, in FIG. 3,
RB 308 is shown as occupying less than the entire duration of subframe 302, although
this is merely one possible example.

[0076] Each subframe 302 (e.g., a 1 ms subframe) can include one or multiple
adjacent slots. In the example of FIG. 3, one subframe 302 includes four slots 310, as an
illustrative example. In some examples, a slot can be defined according to a specified
number of OFDM symbols with a given cyclic prefix (CP) length. For example, a slot can
include 7 or 14 OFDM symbols with a nominal CP. Additional examples can include
mini-slots having a shorter duration (e.g., 1, 2, 4, or 7 OFDM symbols). Such mini-slots
can in some cases be transmitted occupying resources scheduled for ongoing slot
transmissions for the same or for different UEs.

[0077] An expanded view of one of the slots 310 illustrates a slot including a control
region 312 and a dataregion 314. In general, control region 312 can carry control channels
(e.g., PDCCH, PSCCH), and data region 414 can carry data channels (e.g., PDSCH,
PUSCH, PSSCH). Additionally or alternatively, a slot can contain various combinations
of DL, UL, and/or SL, such as all DL, all UL, all SL, at least one DL portion and at least
one SL portion, or atleast one UL portion and at least one SL portion. The simple structure
illustrated in FIG. 3 is merely exemplary in nature, and different slot structures can be
utilized, and can include one or more of each of the control region(s) and data region(s).

[0078] Although not illustrated in FIG. 3, various REs 306 within an RB 308 can be
scheduled to carry one or more physical channels, including control channels, shared

channels, data channels, etc. Other REs 306 within RB 308 can also carry pilot signals
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and/or reference signals. These pilot signals and/or reference signals can facilitate
performance of channel estimation of the corresponding channel by a receiving device,
which can enable coherent demodulation/detection of the control and/or data channels
within RB 308.

[0079] In a DL transmission, a transmitting device (e.g., base station 208) can allocate
one or more REs 306 (e.g., within a control region 312) to carry DL control information
(e.g., downlink control information 214 described above in connection with FIG. 2)
including one or more DL control channels that generally carry information originating
from higher layers, such as a physical broadcast channel (PBCH), a physical downlink
control channel (PDCCH), etc., to one or more scheduled entities (e.g., a particular UE
206). In addition, DL REs can be allocated to carry DL physical signals that generally do
not carry information originating from higher layers. These DL physical signals can
include a primary synchronization signal (PSS); a secondary synchronization signal
(SSS); demodulation reference signals (DM-RS); phase-tracking reference signals (PT-
RS); channel-state information reference signals (CSI-RS); etc.

[0080] The PDCCH can carry downlink control information (DCI) for one or more
UEs in a cell. This can include, but is not limited to, power control commands, scheduling
information, a grant, and/or an assignment of REs for DL and UL transmissions.

[0081] In a UL transmission, a transmitting device (e.g., UE 206a, UE 206b) can
utilize one or more REs 306 to carry UL control information (UCI) (e.g., uplink control
information 218 described above in connection with FIG. 2). The UCI can originate from
higher layers via one or more UL control channels, such as a physical uplink control
channel (PUCCH), a physical random access channel (PRACH), etc., to the scheduling
entity (e.g., base station 208). Further, UL REs may carry UL physical signals that
generally do not carry information originating from higher layers, such as demodulation
reference signals (DMRS), phase-tracking reference signals (PT-RS), sounding reference
signals (SRS), etc. In some examples, the control information (e.g., uplink control
information 218) can include a scheduling request (SR), i.e., a request for the scheduling
entity (e.g., base station) 208 to schedule uplink transmissions (and in some examples,
sidelink transmissions, such as in sidelink resource allocation mode 1). Here, in response
to the SR transmitted on a control channel (e.g., over which uplink control information

218 is transmitted), the scheduling entity (e.g., base station 208) can transmit downlink
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control information (e.g., downlink control information 214) that can schedule resources
for uplink packet transmissions.

[0082] In addition to control information, one or more REs 306 (e.g., within the data
region 314) can be allocated for user data or traffic data. Such traffic can be carried on
one or more traffic channels, such as, for a DL transmission, a physical downlink shared
channel (PDSCH); or for an UL transmission, a physical uplink shared channel (PUSCH).

[0083] In an SL transmission, a transmitting device (e.g., UE 206a, UE 206b) can
utilize one or more REs 306 to carry SL control information (SCI) (e.g., sidelink control
information 224 described above in connection with FIG. 2). SL REs may carry SL
physical signals that generally do not carry information originating from higher layers,
such as demodulation reference signals (DMRS), phase-tracking reference signals (PT-
RS), sounding reference signals (SRS), etc.

[0084] SL control information can also include hybrid automatic repeat request
(HARQ) feedback such as an acknowledgment (ACK) or negative acknowledgment
(NACK), channel state information (CSI), and/or any other suitable SL control
information. In addition to control information, one or more REs 306 (e.g., within the data
region 314) can be allocated (e.g., in sidelink resource allocation mode 1) and/or reserved
(e.g., in sidelink resource allocation mode 2) for user data and/or traffic data. Such traffic
can be carried on one or more traffic channels, such as, for a SL transmission, a physical
sidelink shared channel (PSSCH).

[0085] The channels or carriers described above and illustrated in FIGS. 2 and 3 are not
necessarily all the channels or carriers that can be utilized between a scheduling entity
(e.g., base station 208) and scheduled entities (e.g., UE 206a, UE 206b), and those of
ordinary skill in the art will recognize that other channels or carriers can be utilized in
addition to those illustrated, such as other traffic, control, and feedback channels. These
physical channels described above are generally multiplexed and mapped to transport
channels for handling at the medium access control (MAC) layer. Transport channels
carry blocks of information called transport blocks (TB). The transport block size (TBS),
which can correspond to a number of bits of information, can be a controlled parameter,
based on the modulation and coding scheme (MCS) and the number of RBs in a given

transmission.
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[0086] FIG. 4 is a block diagram conceptually illustrating an example of a hardware
implementation for a user equipment (UE) 400 in accordance with some aspects of the
disclosed subject matter, and is described as an illustrative example without limitation.

[0087] In some aspects, scheduling entity 400 can be implemented with a processing
system 414 that includes one or more processors 404. Examples of processors 404 include
central processing units (CPUs), microprocessors, microcontrollers, digital signal
processors (DSPs), field programmable gate arrays (FPGAs), programmable logic
devices (PLDs), graphics processing units (GPUs), state machines, gated logic, discrete
hardware circuits, and other suitable hardware configured to perform the various
functionality described throughout this disclosure. In various examples, UE 400 can be
configured to perform any one or more of the functions described herein. That is,
processor 404, as utilized in UE 400, can be used to implement any one or more of the
processes and procedures described below in connection with FIGS. 5-7, 10-13A, 15, 19,
and/or 20.

[0088] In this example, processing system 414 can be implemented with a bus
architecture, represented generally by the bus 402. Bus 402 can include any number of
interconnecting buses and bridges depending on the specific application of processing
system 414 and the overall design constraints. Bus 402 can communicatively couple
together various circuits including one or more processors (represented generally by
processor 404), memory 405, and computer-readable media (represented generally by
computer-readable medium 406). Bus 402 can also link various other circuits such as
timing sources, peripherals, voltage regulators, and power management circuits, which
are well known in the art, and therefore, will not be described any further. A bus interface
408 can provide an interface between bus 402 and a transceiver 410. Transceiver 410 can
provide a communication interface or means for communicating with various other
apparatus over a transmission medium. In some aspects, transceiver 410 can be
configured using an array of antennas (e.g., antenna array 418) to facilitate directional
transmission and/or reception. Depending upon the nature of the apparatus, a user
interface 412 (e.g., keypad, display, touchscreen, speaker, microphone, joystick, etc.) can
also be provided. Of course, such a user interface 412 can be omitted in some examples,
such as a sensor (e.g., an [oT-based sensor).

[0089] In some aspects of the disclosed subject matter, transceiver 410 can be configured

to facilitate various functions. For example, transceiver 410 can be configured to transmit
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any suitable signal(s) (e.g., a signal encoded with data, a reference signal, etc.) using an
antenna and/or to receive a signal (e.g., a signal encoded with data, a reference signal,
etc.) from another device using an antenna. In a more particular example, transceiver 410
can be configured as means for transmitting a signal, and/or means for receiving a signal
from another device.

[0090] As another example, transceiver 410 can be configured to receive, during a
sensing window and using an antenna, a plurality of sidelink control information (SCI)
messages from one or more devices located proximate to UE 400. In a more particular
example, transceiver 410 can be configured as means for receiving, during a sensing
window, a plurality of SCI messages from one or more devices located proximate to UE
400. For example, transceiver 410 can be configured to perform the preceding functions
using techniques described below in connection with 1110 of FIG. 11 and/or 2004 of FIG.
20.

[0091] As another example, transceiver 410 can be configured to receive, from the second
UE and using an antenna, a second report indicative of which of the plurality of resources
in the resource selection window are available. In a more particular example, transceiver
410 can be configured as means for receiving, from the second UE, a second report
indicative of which of the plurality of resources in the resource selection window are
available. For example, transceiver 410 can be configured to perform the preceding
functions using techniques described below in connection with 1118 of FIG. 11 and/or
2008 of FIG. 20.

[0092] As another example, transceiver 410 can be configured to receive, from the second
UE and using an antenna, a first value indicative of a first RSRP and a second value
indicative of a second RSRP. In a more particular example, transceiver 410 can be
configured as means for receiving, from the second UE, a first value indicative of the first
RSRP and a second value indicative of the second RSRP. For example, transceiver 410
can be configured to perform the preceding functions using techniques described below
in connection with 1302 of FIG. 13, 1502 of FIG. 15, 2004 of FIG. 20, and/or 2008 of
FIG. 20.

[0093] As another example, transceiver 410 can be configured to receive, from the second
UE and using an antenna, a first value indicative of an SIR of a RSRP associated with a
first link between the first UE and the second UE, and a second RSRP associated with a

second link between a third UE and the second UE. In a more particular example,
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transceiver 410 can be configured as means for receiving, from the second UE, a first
value indicative of an SIR of a RSRP associated with a first link between the first UE and
the second UE, and a second RSRP associated with a second link between a third UE and
the second UE. For example, transceiver 410 can be configured to perform the preceding
functions using techniques described below in connection with 1302 of FIG. 13, 1502 of
FIG. 15, 2004 of FIG. 20, and/or 2008 of FIG. 20.

[0094] As another example, transceiver 410 can be configured to receive, from the third
UE and using an antenna, a third value indicative of the third RSRP and a fourth value
indicative of the fourth RSRP. In a more particular example, transceiver 410 can be
configured as means for receiving a third value indicative of the third RSRP and a fourth
value indicative of the fourth RSRP. For example, transceiver 410 can be configured to
perform the preceding functions using techniques described below in connection with
1502 of FIG. 15, and/or 2008 of FIG. 20.

[0095] As another example, transceiver 410 can be configured to transmit, via an antenna,
a packet to the second UE using the selected resources. In a more particular example,
transceiver 410 can be configured as means for transmitting a packet to the second UE
using the selected resources. For example, transceiver 410 can be configured to perform
the preceding functions using techniques described below in connection with 1126 of
FIG. 13, and/or 1904 of FIG.19.

[0096] In some aspects of the disclosed subject matter, processor 404 can include sidelink
(SL) resource selection circuitry 440 configured for various functions, including. For
example, SL resource selection circuitry 440 and/or a module included in SL resource
selection circuitry 440 can be configured to request a report from a second UE indicative
of resources available in a resource selection window, and/or to request that the report
from the second UE be based on a comparison of an SIR between the first link and links
from at least one device of the one or more devices. In a more particular example, SL
resource selection circuitry 440 and/or a module included in SL resource selection
circuitry 440 can be configured as means for requesting a report from a second UE
indicative of resources available in a resource selection window, and/or means for
requesting that the report from the second UE be based on a comparison of an SIR
between the first link and links from at least one device of the one or more devices. For

example, SL resource selection circuitry 440 can be configured to perform the preceding
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functions using techniques described below in connection with 1116 of FIG. 11, and/or
2008 of FIG. 20.

[0097] As another example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured to generate a first report
indicative of which of a plurality of resources in the resource selection window are
available based on the plurality of SCI messages received during the sensing window. In
a more particular example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured as means for generating a first
report indicative of which of a plurality of resources in the resource selection window are
available based on the plurality of SCI messages received during the sensing window. For
example, SL resource selection circuitry 440 can be configured to perform the preceding
functions using techniques described below in connection with 1110, 1112 of FIG. 11,
and/or 2004 of FIG. 20.

[0098] As another example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured to select resources in the resource
selection window indicated as available in both the first report and the second report. In
a more particular example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured as means for selecting a resource
in the resource selection window indicated as available in both the first report and the
second report. For example, SL resource selection circuitry 440 can be configured to
perform the preceding functions using techniques described below in connection with
1122 of FIG. 11.

[0099] As another example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured to determine, for each of the
plurality of SCI messages, a reference signal received power (RSRP), In a more particular
example, SL resource selection circuitry 440 and/or a module included in SL resource
selection circuitry 440 can be configured as means for determining, for each of the
plurality of SCI messages, an RSRP. For example, SL resource selection circuitry 440
can be configured to perform the preceding functions using techniques described below
in connection with 1112 of FIG. 11, and/or 2004 of FIG. 20.

[0100] As another example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured to identify a subset of the

plurality of SCI messages associated with an RSRP below a threshold power, and/or
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identify a second subset of the plurality of SCI messages associated with an RSRP that
exceed a threshold power. In a more particular example, SL resource selection circuitry
440 and/or a module included in SL resource selection circuitry 440 can be configured as
means for identifying a subset of the plurality of SCI messages associated with an RSRP
below a threshold power, and/or as means for identifying a second subset of the plurality
of SCI messages associated with an RSRP that exceed a threshold power. For example,
SL resource selection circuitry 440 can be configured to perform the preceding functions
using techniques described below in connection with 1110 of FIG. 11, and/or 2004 of
FIG. 20.

[0101] As another example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured to determine that the resources
reserved by the subset of the plurality of SCI messages are available. In a more particular
example, SL resource selection circuitry 440 and/or a module included in SL resource
selection circuitry 440 can be configured as means for determining that the resources
reserved by the subset of the plurality of SCI messages are available. For example, SL
resource selection circuitry 440 can be configured to perform the preceding functions
using techniques described below in connection with 1110 of FIG. 11, and/or 2004 of
FIG. 20.

[0102] As another example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured to determine that resources that
are not reserved by any SCI message are available, and/or to determine that the resources
reserved by the second subset of the plurality of SCI messages are unavailable. In a more
particular example, SL resource selection circuitry 440 and/or a module included in SL
resource selection circuitry 440 can be configured as means for determining that resources
that are not reserved by any SCI message are available, and/or means for determining that
the resources reserved by the second subset of the plurality of SCI messages are
unavailable. For example, SL resource selection circuitry 440 can be configured to
perform the preceding functions using techniques described below in connection with
1124 of FIG. 11, and/or 2020 of FIG. 20.

[0103] As another example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured to determine, for at least a first
device associated with a first SCI message of the plurality of SCI messages, a signal-to-

interference ratio (SIR) of a first reference signal received power (RSRP) associated with
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a first link between the first UE and the second UE, and a second RSRP associated with
a second link between a third UE and the second UE. In a more particular example, SL
resource selection circuitry 440 and/or a module included in SL resource selection
circuitry 440 can be configured as means for determining, for at least a first device
associated with a first SCI message of the plurality of SCI messages, an SIR of a first
RSRP associated with a first link between the first UE and the second UE, and a second
RSRP associated with a second link between a third UE and the second UE. For example,
SL resource selection circuitry 440 can be configured to perform the preceding functions
using techniques described below in connection with 1302 of FIG. 13, and/or 2014 of
FIG. 20.

[0104] As another example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured to determine that the SIR is below
an SIR threshold, and/or to determine that resources reserved by the first SCI message are
available based on the SIR being below the SIR threshold. In a more particular example,
SL resource selection circuitry 440 and/or a module included in SL resource selection
circuitry 440 can be configured as means for determining that the SIR is below an SIR
threshold, and/or means for determining that resources reserved by the first SCI message
are available based on the SIR being below the SIR threshold. For example, SL resource
selection circuitry 440 can be configured to perform the preceding functions using
techniques described below in connection with 1312 of FIG. 13, and/or 2014 of FIG. 20.

[0105] As another example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured to determine, for at least a second
device, a cross-link interference (CLI) between a third RSRP associated with a third link
between the first UE and a third UE, and a fourth RSRP associated with a fourth link
between a fourth UE and the third UE. In amore particular example, SL resource selection
circuitry 440 and/or a module included in SL resource selection circuitry 440 can be
configured as means for determining, for at least a second device, a cross-link interference
(CLI) between a third RSRP associated with a third link between the first UE and a third
UE, and a fourth RSRP associated with a fourth link between a fourth UE and the third
UE. For example, SL resource selection circuitry 440 can be configured to perform the
preceding functions using techniques described below in connection with 1506 of FIG.

15, and/or 2018 of FIG. 20.



WO 2022/086696 PCT/US2021/053192

29

[0106] As another example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured to determine that the CLI is above
a CLI threshold and/or determine that resources reserved by the third UE are unavailable
based on the CLI above the CLI threshold. In a more particular example, SL resource
selection circuitry 440 and/or a module included in SL resource selection circuitry 440
can be configured as means for determining that the CLI is above a CLI threshold and/or
means for determining that resources reserved by the third UE are unavailable based on
the CLI above the CLI threshold. For example, SL resource selection circuitry 440 can be
configured to perform the preceding functions using techniques described below in
connection with 1512 of FIG. 15, and/or 2018 of FIG. 20.

[0107] As another example, SL resource selection circuitry 440 and/or a module included
in SL resource selection circuitry 440 can be configured to receive a packet to be
transmitted using a sidelink (SL) slot. In a more particular example, SL resource selection
circuitry 440 and/or a module included in SL resource selection circuitry 440 can be
configured as means for receiving a packet to be transmitted using a sidelink (SL) slot.
For example, SL resource selection circuitry 440 can be configured to perform the
preceding functions using techniques described below in connection with 1122 of FIG.
11, and/or 2020 of FIG. 20.

[0108] Additionally, in some aspects, processor 404 can include SL resource allocation
technique selection circuitry 442 configured for various functions. For example, SL
resource allocation technique selection circuitry 442 and/or a module included in SL
resource allocation technique selection circuitry 442 can be configured to determine one
or more parameters related to reliability of sidelink transmission to a second UE. In a
more particular example, SL resource allocation technique selection circuitry 442 and/or
a module included in SL resource allocation technique selection circuitry 442 can be
configured as means for determining one or more parameters related to reliability of
sidelink transmission to a second UE. For example, SL resource allocation technique
selection circuitry 442 can be configured to perform the preceding functions using
techniques described below in connection with 1104 of FIG. 11, and/or 1904 of FIG. 19.

[0109] For example, SL resource allocation technique selection circuitry 442 and/or a
module included in SL resource allocation technique selection circuitry 442 can be
configured to select, based on the one or more parameters, a resource selection technique

from a plurality of resource selection techniques. In a more particular example, SL



WO 2022/086696 PCT/US2021/053192

30

resource allocation technique selection circuitry 442 and/or a module included in SL
resource allocation technique selection circuitry 442 can be configured as means for
selecting, based on the one or more parameters, a resource selection technique from a
plurality of resource selection techniques. For example, SL resource allocation technique
selection circuitry 442 can be configured to perform the preceding functions using
techniques described below in connection with 1106 of FIG. 11, and/or 1904 of FIG. 19.

[0110] For example, SL resource allocation technique selection circuitry 442 and/or a
module included in SL resource allocation technique selection circuitry 442 can be
configured to measure power received in a plurality of resource elements, wherein the
one or more parameters comprises a channel utilization parameter calculated based on the
power received in the plurality of resource elements. In a more particular example, SL
resource allocation technique selection circuitry 442 and/or a module included in SL
resource allocation technique selection circuitry 442 can be configured as means for
measuring power received in a plurality of resource elements, wherein the one or more
parameters comprises a channel utilization parameter calculated based on the power
received in the plurality of resource elements. For example, SL resource allocation
technique selection circuitry 442 can be configured to perform the preceding functions
using techniques described below in connection with 1104 of FIG. 11, and/or 1904 of
FIG. 19.

[0111] For example, SL resource allocation technique selection circuitry 442 and/or a
module included in SL resource allocation technique selection circuitry 442 can be
configured to request that the report from the second UE be based on a comparison of an
SIR between the first link and links from at least one device of the one or more devices.
In a more particular example, SL resource allocation technique selection circuitry 442
and/or a module included in SL resource allocation technique selection circuitry 442 can
be configured as means for requesting that the report from the second UE be based on a
comparison of an SIR between the first link and links from at least one device of the one
or more devices. For example, SL resource allocation technique selection circuitry 442
can be configured to perform the preceding functions using techniques described below

in connection with 1116 of FIG. 11, and/or 2008 of FIG. 20.

[0112] Additionally, in some aspects, processor 404 can include communications

manager circuit 446 configured for various functions. For example, communications
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manager circuit 446 and/or a module included in communications manager circuit 446
can be configured to transmit the packet to a second UE on a set of sidelink resources of
the sidelink resource pool; receive a resource report from the second UE, the resource
report indicative of a first resource availability comprising one or more first available
sidelink resources of the sidelink resource pool; transmit a request to the second UE for
the resource report; receive a sidelink control information (SCI) message from a third UE;
and/or receive an SCI message from a third UE. For example, communication manager
circuitry 446 can be configured to perform the preceding functions using techniques
described below in connection with 516, 612, 626, 722, 1126, 1202, 1210, 1316, 1502,
1504, 1706, 1710, 1804, 1808, 1812, 1904, 2004, 2008, and/or 2020 of FIGs. 5-7, 11—
13, 15, and/or 17-20.

[0113] Processor 404 can manage bus 402 and can perform general processing, including
the execution of software stored on computer-readable medium 406, which, when
executed by processor 404, causes processing system 414 to perform the various functions
described below (e.g., in connection with FIGS. 5-7, 10-13A, and 15) for any particular
apparatus. In some aspects, computer-readable medium 406 and memory 405 can also be
used for storing data that is manipulated by processor 404 when executing software.

[0114] One or more processors 404 in the processing system can execute software.
Software shall be construed broadly to mean instructions, instruction sets, code, code
segments, program code, programs, subprograms, software modules, applications,
software applications, software packages, routines, subroutines, objects, executables,
threads of execution, procedures, functions, etc., whether referred to as software,
firmware, middleware, microcode, hardware description language, or otherwise. The
software can reside on a computer-readable medium 406. The computer-readable medium
7406 can be a non-transitory computer-readable medium. A non-transitory computer-
readable medium includes, by way of example, a magnetic storage device (e.g., hard disk,
floppy disk, magnetic strip), an optical disk (e.g., a compact disc (CD) or adigital versatile
disc (DVD)), a smart card, a flash memory device (e.g., a card, a stick, or a key drive), a
random access memory (RAM), a read only memory (ROM), a programmable ROM
(PROM), an erasable PROM (EPROM), an electrically erasable PROM (EEPROM), a
register, a removable disk, and any other suitable medium for storing software and/or
instructions that can be accessed and read by a computer. The computer-readable medium

406 can reside in the processing system 414, external to the processing system 414, or
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distributed across multiple entities including the processing system 414. The computer-
readable medium 406 can be embodied in a computer program product. By way of
example, a computer program product can include a computer-readable medium in
packaging materials. Those skilled in the art will recognize how best to implement the
described functionality presented throughout this disclosure depending on the particular
application and the overall design constraints imposed on the overall system.

[0115] In one or more examples, computer-readable storage medium 406 can SL
resource selection software 452 configured for various functions, including, for example,
combining sidelink resource availability information from multiple sources (e.g., UE 400
and another nearby UE) to identify resources in a selection window that are available,
determining an adaptive reference power received power (RSRP) threshold based on an
SIR threshold and an RSRP of a signal from a transmitting UE (e.g., UE 400, or another
nearby UE), and/or determining that a resource is not available based on a cross-link
interference estimation. For example, SL resource selection software 452 can be
configured to implement one or more of the functions described below in connection with
FIGS. 5,7, 10, 11, 13A, and 15, such as functions described in connection with 524, 730,
1032, 1124, 1302, and/or 1506. Additionally, in some aspects, computer-readable storage
medium 406 can include SL resource allocation technique selection software 454
configured for various functions, including, for example, selecting a resource selection
technique (e.g., a particular resource selection technique that includes various actions)
that is appropriate based on one or more parameters indicative of transmission reliability.
For example, SL resource allocation technique selection software 454 can be configured
to implement one or more of the functions described below in connection with FIGS. 7
and 11, such as functions described in connection with 714, 716, 1104, and 1106.
.Additionally, in some aspects, computer-readable storage medium 406 can include
communications manager software 456 configured for various functions, including, for
example, transmitting the packet to a second UE on a set of sidelink resources of the
sidelink resource pool; receiving a resource report from the second UE, the resource
report indicative of a first resource availability comprising one or more first available
sidelink resources of the sidelink resource pool; transmitting a request to the second UE
for the resource report; receiving a sidelink control information (SCI) message from a
third UE; and/or receive an SCI message from a third UE. For example, communication

manager circuitry 446 can be configured to perform the preceding functions using
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techniques described below in connection with 516, 612, 626, 722, 1126, 1202, 1210,
1316, 1502, 1504, 1706, 1710, 1804, 1808, 1812, 1904, 2004, 2008, and/or 2020 of FIGs.
5-7,11-13, 15, and/or 17-20.

[0116] In some aspects, UE 400 can include means for combining sidelink resource
availability information from multiple sources (e.g., UE 400 and another nearby UE) to
identify resources in a selection window that are available, determining an adaptive
reference power received power (RSRP) threshold based on an SIR threshold and an
RSRP of a signal from a transmitting UE (e.g., UE 400, or another nearby UE), and/or
determining that a resource is not available based on a cross-link interference estimation,
and/or means for electing a resource selection technique (e.g., a particular resource
selection technique that includes various actions) that is appropriate based on one or more
parameters indicative of transmission reliability. In some aspects, the aforementioned
means can be the processor(s) 404 shown in FIG. 4 configured to perform the functions
recited by the aforementioned means. In another aspect, the aforementioned means can
be a circuit or any apparatus configured to perform the functions recited by the
aforementioned means.

[0117] Of course, in the above examples, the circuitry included in the processor 404
is merely provided as an example, and other means for carrying out the described
functions can be included within various aspects of the present disclosure, including but
not limited to the instructions stored in the computer-readable storage medium 406, or
any other suitable apparatus or means described in any one of FIGS. 1 and/or 2 and
utilizing, for example, the processes and/or algorithms described below in connection
with FIGS. 5-7, 10-13A, 15, 19, and/or 20.

[0118] FIG. 5 is a call flow diagram illustrating exemplary sidelink signaling between
various UEs (e.g., UE A 502, UE B 504, UE C, 506, and UE D 508) to schedule and
transmit data within a wireless communication system 500 in accordance with some
aspects of the disclosed subject matter. In some aspects, wireless communication system
500 can correspond, for example, to a portion of RAN 100 described above in connection
with, and shown in, FIG. 1, and/or a portion of wireless communication system 200
described above in connection with, and shown in, FIG. 2.

[0119] In some examples, a base station can provide or assist sidelink resource
allocation (RA) for one or more UEs in RAN 100. Such base station-assisted sidelink

resource allocation may correspond to gNB-assisted sidelink RA (mode 1) as described
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in release-16 of 3GPP specifications for 5G NR. In mode 1 sidelink RA, a base station or
other scheduling entity schedules sidelink slots for a UE. In other examples, a UE may
employ autonomous sidelink resource allocation, which may correspond to autonomous
sidelink RA (mode 2) as also described in release-16 of 3GPP specifications for SG NR.
In mode 2 sidelink RA, a UE can select and/or reserve one or more sidelink slots or
resources unassisted by a base station. As described below in connection with FIG. 8, a
UE that has sidelink data to transmit (e.g., UE 126, UE 132, UE B 504, or UE D 508) can
monitor sidelink resources within a sliding sensing window for messages indicating that
another UE has reserved a particular set of resources in an upcoming resource selection
window corresponding to the current sensing window. For example, a UE may monitor a
physical sidelink control channel (PSCCH) for sidelink control information (SCI)
messages. These SCI messages can include a reservation for resources associated with
one or more upcoming sidelink (SL) slots. In such an example, the UE can decode
received SCI messages, and identify reserved resources. In another example, an SCI may
indicate that no upcoming resources are reserved by the device that transmitted the SCI.

[0120] When a UE transmits an SCI, which may include sidelink resource allocation or
reservation information, the UE may include a demodulation reference signal (DMRS) to
facilitate channel estimation of the PSCCH and decoding of the SCI. In some examples,
a sensing UE may additionally estimate a reference signal received power (RSRP) based
on the DMRS included in the SCI, or any other suitable reference signal. In a further
example, a sensing UE may estimate an RSRP of a signal transmitted on a sidelink data
channel (e.g., a physical sidelink shared channel, PSSCH). Here, the RSRP may be
estimated based on a DMRS associated with the message. Thus, a sensing UE can use an
RSRP of the SCI and/or an RSRP of a signal transmitted on the PSSCH to determine
whether a resource reserved by the device that transmitted the signal is available for use
by the sensing UE. For example, a UE can determine an RSRP associated with the device
that transmitted the signal, and can compare the RSRP to a suitable RSRP threshold (e.g.,
a predetermined RSRP threshold). In such an example, if the RSRP is below the threshold,
the UE can identify any resources reserved by the device as available. If the RSRP is
above the threshold, the UE can identify any resources reserved by the device as
unavailable. Note that a UE can be configured to identify an RSRP that is equal to the
threshold as below the threshold or above the threshold.
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[0121] In some examples, a sensing UE can determine an average RSRP associated with
a particular device based on a suitable number (e.g., a predetermined number) of signals
transmitted by the device and/or signals transmitted by the device over a suitable (e.g.,
predetermined) time period. For example, the UE can record an RSRP for each signal
(e.g., a signal transmitted using the PSSCH or PSCCH) the UE detects from a particular
UE, and can determine an average of a last three RSRPs. As another example, the UE can
record an RSRP for each signal the UE detects from a particular UE, and can determine
an average of RSRPs of signals received within the previous 8 slots. As yet another
example, the UE can record an RSRP for each signal the UE detects from a particular UE,
and can determine an average of up to three RSRPs of signals received within the previous
8 slots. Note that the values are merely examples, and within the present disclosure,
reference to such an average should be understood as any suitable combination or
aggregation of any suitable number of RSRP values over any suitable period of time.
Averaging multiple RSRP values can facilitate a UE in accounting for mobility of the UE
that received the signals and/or the device (e.g., UE) that transmitted the signals.

[0122] In some aspects, the UE can select one or more of the available resources for a
future transmission. Additionally, in some aspects, the UE can transmit an SCI message
on the PSCCH indicating that the selected resource is reserved.

[0123] Some UEs may be relatively power sensitive (e.g., the UE may have a limited
power budget, such as a wearable device or battery operated sensors), and/or may not
require low latency communications (e.g., the UE may not transmit data that is relatively
insensitive to delay, such as wearable device or an internet-of-things device). Thus, such
UEs may prioritize power savings over resource monitoring. For example, such a UE can
realize power savings by monitoring fewer resources. That is, monitoring resources can
require power to amplify received signals and/or to attempt to decode received signals.
However, if a UE anticipates transmitting data using one or more SL slots, monitoring
fewer resources may result in the UE having difficulty identifying available resources for
transmitting.

[0124] Therefore, a further aspect of the present disclosure provides that a UE that
anticipates transmitting data using one or more SL slots (which is sometimes referred to
herein as a TX UE) can leverage resources of a nearby UE (e.g., a UE that is a target for
the data to be transmitted using the one or more SL slots) to increase the fraction of a

sensing window that can be monitored and/or to monitor the resources within the sensing
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window with a finer granularity. For example, the TX UE can request that a nearby UE
(which may or may not be a UE that is a target of a transmission from the TX UE, which
is sometimes referred to herein as an RX UE) monitor resources in the sensing window
and report which resources in a selection window are available and/or unavailable.

[0125] In some aspects, a nearby UE and/or RX UE may have a larger power budget for
monitoring (e.g., due to a larger battery, due to less power being dedicated to other
functions) than the TX UE and/or may be configured to continuously monitor resources
for its own purposes. For example, a nearby UE can be a recipient of a transmission by
the TX UE (e.g., as a target of a unicast communication or a member of a group of a
multicast, groupcast, broadcast, or type of communication configured to transmit from
one device to more than one device). Examples below are often described using an RX
UE as a particular example of a nearby UE that monitors resources and provides a report
to a TX UE. However, this is merely an example, and any nearby UE can monitor
resources and provide a report to a TX UE.

[0126] In some aspects, an RX UE (e.g., UE A 502, UE C 506) can monitor resources
within a sliding sensing window for messages indicating that another UE (e.g., UE D 508)
has reserved particular resources in an upcoming resource selection window, For
example, the RX UE can monitor the PSCCH for SCI messages that can include a
reservation for one or more resources associated with one or more upcoming SL slots. In
such an example, the RX UE can decode received SCI messages, and identify resources
that the SCI indicates as being reserved.

[0127] When a UE transmits an SCI, the UE may include a DMRS in the transmission to
facilitate performance of channel estimation of the PSCCH and facilitate decoding of the
SCI. Further, when a UE transmits a message on the PSSCH, the UE may include a
DMRS for similar reasons. In some aspects, an RX UE can estimate the reference signal
received power (RSRP) based on the DMRS included in the SCI, the DMRS included in
the PSSCH message, or any other suitable reference signal.

[0128] According to a further aspect of the present disclosure, an RX UE can additionally
or alternatively use such RSRP of the SCI and/or RSRP of a signal transmitted on the
PSSCH to determine whether a resource reserved by the device that transmitted the signal
(e.g., UE D 508) is available for use by the TX UE. For example, the RX UE can
determine an RSRP associated with the device, and can compare the RSRP to a suitable

RSRP threshold (e.g., a predetermined threshold). In such an example, if the RSRP is
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below the threshold, the UE can identify any resources reserved by the device as available.
If the RSRP is above the threshold, the UE can identify any resources reserved by the
device as unavailable. Note that a UE can be configured to identify an RSRP that is equal
to the threshold as below the threshold or above the threshold.

[0129] In a still further aspect, an RX UE can determine an average, an aggregate, or
other suitable calculation of an RSRP associated with a particular device based on a
suitable number (e.g., a predetermined number) of signals transmitted by the device
and/or signals transmitted by the device over a suitable (e.g., predetermined) time period.
In the present disclosure, reference to an average RSRP should be understood not only
referring to an arithmetic mean, but broadly including any average, aggregate, or other
suitable calculation based on a plurality of RSRP estimates. For example, the RX UE can
record an RSRP for each signal (e.g., a signal transmitted using the PSSCH or PSCCH)
the RX UE detects from a particular UE, and can determine an average of a last three
RSRPs. As another example, the RX UE can record an RSRP for each signal the RX UE
detects from a particular UE, and can determine an average of RSRPs of signals received
within the previous 8 slots. As yet another example, the RX UE can record an RSRP for
each signal the RX UE detects from a particular UE, and can determine an average of up
to three RSRPs of signals received within the previous 8 slots. Note that the values
provided above are merely examples, and an RX UE can record and average any suitable
number of RSRP values over any suitable period of time.

[0130] In some aspects, an RX UE can generate a report indicating which resources in
the resource selection window are available and/or which resources are not available.
Additionally, in some aspects, the RX UE can transmit such a report to one or more TX
UEs (e.g., UE B 504 and/or UE D 508).

[0131] A TX UE that receives such a report can utilize the report to supplement sidelink
resource allocation information that the TX UE detected, which can provide information
about resource availability from multiple locations (e.g., the locations of the TX UE and
the RX UE that provided the report).

[0132] In some aspects, for example as described below in connection with FIGS. 6 and
13A, an RSRP threshold used to determine whether a particular resource is available can
be adaptively determined based on an observed received signal power from the TX UE.
Alternatively, the RSRP threshold can be a predetermined value based on one or more

parameters, such as a priority of a packet(s) being transmitted, a priority of a device(s) to
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which a transmission is directed, a latency requirement associated with the packet(s), a
cast type of the transmission (e.g., unicast, multicast, groupcast, or broadcast), any other
suitable parameter, and/or any suitable combination of parameters. In some aspects,
accounting for a difference in power of a signal from the TX UE (e.g., UE B 504) and a
potentially interfering TX UE (e.g., UE D 508) can facilitate efficient use of resources.
For example, if the received power of a transmission from the TX UE observed at the RX
UE is at least a threshold amount (e.g., 10 decibels (dB)) greater than the received power
of a transmission from the potentially interfering TX UE observed at the RX UE, a
transmission from the TX UE to the RX UE can be expected to be received and decoded
with relatively high reliability. If the signal from the potentially interfering TX UE (e.g.,
UE D 508) is only sensed by the TX UE (e.g., UE B 504), the received power at the TX
UE (e.g., UE B 504) may be greater than a fixed threshold (and marked unavailable by
the TX UE) when the resource can be used for reliable communications to the RX UE.

[0133] A TX UE (e.g., UE B 504) may further combine a report that the TX UE itself
generates (e.g., indicating which resources in the resource selection window are available
and/or unavailable) with a report received from an RX UE (e.g., UE A 502) using any
suitable technique or combination of techniques. For example, the report from the RX UE
can be formatted as a binary matrix or string in which each bit represents particular
resources (e.g., a particular RB, a particular slot, etc.). In such an example, the TX UE
can perform a bitwise logical AND operation between a report generated by the TX UE
and the report received from the RX UE.

[0134] In some aspects, a resource can be identified as available if it is identified as
available in both the report generated by the TX UE and the report received from the RX
UE. For example, an available resource can be designated as a binary 1, such that if both
reports include a 1 for a particular resource, the resource can be designated available (e.g.,
1 AND 1=1,0r1x 1= 1). Insuch an example, if one report includes a 1 and the other
report includes a O for a particular resource, the resource can be designated unavailable
(e.g., 1 AND 0=0, or 1 x 0 = 1). Note that this is merely an example, and the reports
can be combined using any other suitable operation(s).

[0135] In some aspects, any suitable combining technique can be used to combine
information generated by a TX UE (e.g., UE B 504) and an RX UE (e.g., UE A 502). For
example, UE B 504 can generate a first report that represents at least a portion of a

resource selection window, and UE A 502 can generate a second report that represents at
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least the portion of a resource selection window. In some aspects, UE A 502 can transmit
the second report to UE B 504 (e.g., using a sidelink reporting link, using the physical
sidelink shared channel (PSSCH), using a physical sidelink control channel (PSCCH),
and/or any other suitable resources). In some aspects, UE B 504 can combine the first
report and the second report, to generate an output that represents a combination of
information from both reports. In some aspects, UE B 504 can randomly select resources
from the resources identified as available in the output that represents the combination of
information from both reports.

[0136] In some aspects, a TX UE (e.g., UE B 504) can select a resource for transmission
randomly from the selection window. For example, a TX UE that is constrained from
monitoring for SCI from other UEs can randomly select a resource for transmission. As
another example, if there is relatively low congestion (e.g., a relatively low channel busy
ration (CBR), a relatively low channel occupancy ration (SL CR)) if the transmission has
a relatively low priority, if the transmission has a relatively low reliability requirement,
etc., the TX UE can randomly select a resource for transmission (e.g., transmission of a
packet(s) to an RX UE). In such an example, monitoring of resources in a sensing
window, which can reduce power consumption by the TX UE. In some aspects, UE 504 B
can determine a CBR threshold at a higher layer (e.g., an application layer), and can
provide the CBR threshold to a lower layer (e.g., a physical layer). In further aspects, the
TX UE may re-use a CBR value measured by other UE(s) by means of receiving it within
a report or within a regular data transmission. Then, the TX UE may use this remotely
measured and reported CBR to make a choice between the proposed resource selection
procedures.

[0137] In some aspects, UE B 504 can be configured to transmit data over a sidelink
channel (e.g., a physical sidelink shared channel (PSSCH)) to one or more other UEs,
such as UE A 502. Additionally, UE C 506 and UE D 508 can represent other UEs that
are communicating using the PSSCH, and may cause interference with transmission sent
by UE B 504 (e.g., to UE A 504) if they are transmitted using the same resources. In the
signaling diagram of FIG. 5, UE A 502, UE B 504, UE C 506, and/or UE D 508 can
schedule transmissions autonomously (e.g., using sidelink resource allocation mode 2).

[0138] At 512, UE B 504 can transmit a request to a nearby UE (e.g., UE A 502) for a
resource allocation (RA) report. In some aspects, the request can include any suitable

information, such as a priority associated with a transmission (e.g., a priority that is
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included in sidelink control information (SCI)), a priority associated with a target of the
communication (e.g., UE A 502, and/or one or more other UEs). Additionally or
alternatively, in some aspects, the request for the RA report can include a request that the
UE that receives the request for the RA report use an adaptive threshold when determining
whether a particular resource is available or unavailable.

[0139] In some aspects, UE B 504 can use any suitable technique or combination of
techniques to transmit the request. For example, UE B 504 can transmit the request using
any suitable communication network (e.g., via a RAN, such as RAN 100 or RAN 204,
using one or more SL slots, etc.). In some aspects, UE B 504 can transmit the request
using any suitable communication interface, such as a transceiver (e.g., transceiver 410).
In some aspects, UE B 504 can transmit the request using sidelink resources (e.g., PSCCH
and/or PSSCH). In some aspects, information related to the request (e.g., a source ID, an
SIR threshold, etc.) can be transmitted using PSSCH.

[0140] In some aspects, UE B 504 can transmit a request using reserved resources (e.g.,
reserved using sidelink control information (SCI)). Additionally or alternatively, UE B
can transmit a request using resources that are pre-configured to transmit requests for
resource allocation reports report (e.g., resources defined in a standard as designated for
transmission of requests for resource allocation reports report). Such pre-configured
resources can be designated for transmitting requests for resource allocation reports, and
may or may not be restricted to only transmitting requests for resource allocation reports.

[0141] At 514, UE D 508 can transmit a first SCI message that includes a reservation for
resources. For example, as described above, the SCI can reserve one or more resources
for UE D 508 to transmit data (e.g., one or more packets) in a resource selection window.
In some aspects, the first SCI message can include a destination ID (e.g., identifying
information associated with a particular UE, identifying information associated with a
group for groupcast transmission, etc.).

[0142] In some aspects, UE D 508 can use any suitable technique or combination of
techniques to transmit the first SCI. For example, UE D 508 can transmit the request using
any suitable communication network (e.g., via a RAN, such as RAN 100 or RAN 204,
using one or more SL slots, etc.). In some aspects, UE D 508 can transmit the SCI using
any suitable communication interface, such as a transceiver (e.g., transceiver 410). In

some aspects, UE D 508 can transmit the request using PSCCH.
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[0143] At 516, UE B 504 can receive the first SCI message transmitted by UE D 508 at
514. Additionally, in some aspects, at 516, UE B 504 can determine resource availability
based on information in the first SCI using any suitable technique or combination of
techniques. For example, UE B 504 can use one or more techniques described above in
connection with FIG. 5, and/or one or more techniques described below in connection
with FIGS. 11, 13A, and/or 15. Although not shown, UE B 504 can receive SCI messages
from any suitable number of UEs that are proximate to UE B 504 (e.g., in addition the
first SCI message). In such examples, UE B 504 can determine resource availability using
information derived from any or all of the received SCI messages.

[0144] In some aspects, UE B 504 can use any suitable technique or combination of
techniques to receive the first SCI message. For example, UE B 504 can sample and buffer
a received wireless signal encoded with information included in the SCI, and apply
suitable processing to the buffered signal such as energy detection, demodulation,
decoding, etc. In some aspects, UE B 504 can receive first SCI message using any suitable
communication interface, such as a transceiver (e.g., transceiver 410). In some aspects,
UE B 504 can receive the first SCI message using PSCCH.

[0145] In some aspects, UE B 504 may not receive the first SCI message transmitted by
UE D 508 at 514. For example, UE B 504 may be sufficiently distant (e.g., physical
distance and/or RF distance) that UE B cannot reliably receive and/or decode the first SCI
message. Additionally or alternatively, in some aspects, UE B 504 can omit monitoring
of one or more resources (e.g., a resource used to transmit the first SCI message). For
example, UE B 504 may be configured to operate on a discontinuous basis (e.g., based
on a discontinuous reception interval) and/or may be configured to monitor less than all
of the resources in the resource sensing window (e.g., only a subset of subcarriers, only a
subset of resource elements within one or more sub-carriers, etc.). As another example,
UE B 504 can be configured to omit any sensing in the resource sensing window. In such
an example, UE B 504 can select a resource for transmission using only information about
resource availability from one or more other UEs (e.g., using a report from UE A 502,
and/or one or more other UEs), or without using any information about resource
availability (e.g., selecting a resource randomly).

[0146] At 518, UE A 502 can receive the request for an RA report and/or any other
suitable signal transmitted by UE B 504 using any suitable technique or combination of

techniques. In some aspects, UE A 502 can use any suitable technique or combination of
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techniques to receive the request for an RA. For example, UE A 502 can sample and
buffer a received wireless signal encoded with information included in the request, and
apply suitable processing to the buffered signal such as energy detection, demodulation,
decoding, etc. In some aspects, UE A 502 can receive request using any suitable
communication interface, such as a transceiver (e.g., transceiver 410). In some aspects,
UE A 502 can receive the request using sidelink resources (e.g., PSSCH and/or PSSCH).
For example, information associated with the request can be transmitted using PSSCH.

[0147] In some aspects, UE A 502 can determine a received power of a signal transmitted
by UE B 504 using any suitable technique or combination of techniques. For example,
UE A 502 can determine a received power by estimating a reference signal received
power (RSRP) based on a demodulation reference signal (DMRS) included in a
transmission from UE B 504. In a more particular example, the DMRS can be included
in an SCI message transmitted by UE B 504, and/or any other suitable message
transmitted using the PSCCH. As another more particular example, the DMRS can be
associated with a message transmitted by UE B 504 using the PSSCH.

[0148] In some aspects, UE A 502 may not measure the received power of a signal
transmitted by UE B for the express purpose of determining resource availability.
However, in general UE A 502 can be configured to determine the RSRP of signals
transmitted by UE B for other operations, such as channel estimation.

[0149] At 520, UE A 502 can receive the first SCI message transmitted by UE D 508 at
514. Additionally, in some aspects, at 520, UE A 502 can determine resource availability
based on information in the first SCI using any suitable technique or combination of
techniques. For example, UE A 502 can use one or more techniques described above in
connection with FIG. 5, one or more techniques described below in connection with FIGS.
11, 13A, and/or 15. Although not shown, UE A 502 can receive SCI messages from any
suitable number of UEs that are proximate to UE A 502 (e.g., in addition the first SCI
message). In such examples, UE A 502 can determine resource availability using
information derived from any or all of the received SCI messages.

[0150] In some aspects, UE A 502 may not receive the first SCI message transmitted by
UE D 508 at 514. For example, UE A 502 may be sufficiently distant (e.g., physical
distance and/or RF distance) that UE A 502 cannot reliably receive and/or decode the first
SCI message. Additionally or alternatively, in some aspects, UE A 502 can omit

monitoring of one or more resources (e.g., a resource used to transmit the first SCI
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message). For example, UE A 502 may be configured to operate on a discontinuous basis
(e.g., based on a discontinuous reception interval) and/or may be configured to monitor
less than all of the resources in the resource sensing window (e.g., only a subset of
subcarriers, only a subset of resource elements within one or more sub-carriers, etc.).

[0151] In some aspects, UE A 502 can use any suitable technique or combination of
techniques to receive the first SCI message. For example, UE A 502 can sample and
buffer areceived wireless signal encoded with information included in the SCI, and apply
suitable processing to the buffered signal such as energy detection, demodulation,
decoding, etc. In some aspects, UE A 502 can receive the first SCI message using any
suitable communication interface, such as a transceiver (e.g., transceiver 410). In some
aspects, UE A 502 can receive the first SCI message using PSCCH.

[0152] In some aspects, UE A 502 (and/or UE B 504) can use a fixed threshold to
determine which resources are available. For example, UE A 502 may measure an RSRP
for a signal from UE D 508 of -102 decibel-milliwats (dBm) (e.g., RSRPy_, =
—102 dBm), and an RSRP for a signal from another UE (e.g., UE C 504 is used in this
example for convenience) of -92 dBm (e.g., RSRP.,, = —92 dBm). In the example,
UE A 502 can determine a fixed threshold for received signals that can be used to identify
which signals are likely to cause an unacceptable level of interference. In the example,
UE A 502 sets the threshold at -107 dBm based on a priority associated with a
transmission (e.g., Priorg, reported in SCI from UE B 504). As another example,
UE A 502 can receive a value at which to set the threshold from UE B 504 (e.g., in
associated with a request, such as the request transmitted by UE B 504 at 512. As yet
another example, UE A 502 can determine a priority in a higher layer (e.g., an application
layer) based on a QoS target, Prior,, Priorg, and/or any other suitable factors, and can
provide the priority to a lower layer (e.g., a physical layer) In some aspects, UE B 502
can set an RSRP threshold based on a priority associated with a transmission (e.g., Priorg)
and/or a device priority associated with UE A 502 (e.g., Prior,, assigned by an
application that maintains a connection to UE A). In general, priority can be a value,
which can represent, for example, a latency requirement, and/or any other suitable
reliability requirement(s). In such an example, UE A 502 can determine that resources
reserved by UE C 506 or UE D 508 are unavailable, because the RSRP measured for
signals from UE C 506 and UE D 508 are above the threshold.
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[0153] In some aspects, UE A 502 (and/or UE B 504) can use an adaptive threshold
and/or a signal-to-interference (SIR) threshold based on a power of a signal received from
a transmitting UE (e.g., UE B 504) to determine which resources are available. For
example, UE A 502 may measure the same RSRP from UE C 506 and UE D 508 as in
the preceding example (e.g., RSRP.,, = —92 dBm, and RSRPy_,4, = —102 dBm), and
an RSRP for a signal from UE B of -90 dBm (e.g., RSRPz,4 = —90 dBm). In the
example, UE A 502 can determine an SIR threshold representing a difference in signal
power of a desired signal (e.g., a signal from UE B 502) and a potentially interfering
signal (e.g., a signal from UE C 506 and/or UE D 508). In the example, UE A 502 sets
the SIR threshold at 10 dB based on a priority associated with a transmission, a device
priority associated with UE A 502, and/or any other suitable factor(s), such as a
modulation and coding scheme (MCS) used by UE B 504 to transmit the signal (e.g., a
lower code rate and/or lower modulation order can be more robust to interference, while
higher code rates and/ higher modulation order can be more sensitive to interference).

[0154] In a particular example, UE A 502 can determine an SIR between the TX UE and
a potentially interfering UE (e.g., SIR(B,C) = —92 dBm — (=90 dBm) = 2 dB, and
SIR(B,D) = —102 dBm — (—90 dBm) = 12 dB), which UE A 502 can compare to the
SIR threshold. In such an example, UE A 502 can determine that resources reserved by
UE C 506 are unavailable because SIR(B,C) is less than the SIR threshold, while
resources reserved by UE D 508 are available because SIR(B,D) satisfies the SIR
threshold. Note that because subtraction of two values in the log domain corresponds to
division in the linear domain followed by conversion to the log domain. Accordingly, SIR
can be calculated by subtracting an RSRP of the interfering signal(s) expressed in the log
domain (e.g., dBm) from the RSRP of the desired signal expressed in the log domain.

[0155] Additionally or alternatively, in another particular example, UE A 502 can
determine an adaptive RSRP threshold based on the SIR threshold and the RSRP of a
signal received from the transmitting UE (e.g., RSRP,qp¢—thr = RSRPg_5 — SIR¢,p). In
the example, UE A 502 can calculate the adaptive threshold (RSRP,qp¢—thr = —90 dB —

10 dB = —100 dB. In such an example, UE A 502 can determine that resources reserved
by UE C 506 are unavailable because RSRP:_,, exceeds the adaptive RSRP threshold
(e.g., , =92 dBm > —100 dBm), while resources reserved by UE D 508 are available
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because , and RSRP,_,, satisfies the adaptive RSRP threshold (e.g., , —102 dBm <
—100 dBm).
[0156] Note that although the preceding examples are described using a single RSRP

value for each UE, this is merely an example, and any suitable number of RSRP values
can be averaged to identify an RSRP value to be compared to a threshold and/or to
estimate an SIR. Additionally, although described in connection with UE A 502, UE B
504 can be configured to use a fixed RSRP threshold, an SIR threshold, and/or an adaptive
RSRP threshold. For example, UE A 502 can include RSRP values associated with
another UE (e.g., UE D 508) measured at UE A 502, an RSRP value associated with UE
B 504, one or more SIR values (e.g., based on a comparison of a link between UE B 504
and UE A 502, and a link between another UE, such as UE D 508, and UE A 502), and/or
any other suitable values.

[0157] In some aspects, UE A 502 can set the SIRpreshola based on one or more
parameters. For example, if UE A 502 receives and/or otherwise determines a modulation
and coding scheme (MCS) index to be utilized by UE B 504, UE A 502 can use the MCS
index to set the SIRpreshold- As another example, UE A 502 can set the SIR i resho1a based
on quality of service (QoS) targets of UE B 504 and/or UE A 502.

[0158] In some aspects, the SIR,esho1a Can be set in a range of about 0 dB to about 20
dB. For example, a very low code rate and low modulation order (e.g., QPSK), UE A 502
can set the SIR threshold relatively low (e.g., 0 dB. 1 dB, 5 dB). As another example, for
64-QAM modulation with relatively high channel code rate, UE A 502 can set the SIR
threshold relatively high (e.g., about 20 dB). However, these are merely examples, and
the SIRpreshola Can be set to various values (e.g., any value in the range from about O dB
to about 20 dB). Alternatively, in some aspects, the SIR¢presnolg can be fixed (e.g., at a
particular value, such as 7, dB, 8 dB, 9 dB, 10 dB, 11 dB, 12 dB, etc.). In some aspects,
the SIR¢hreshola €an be provided to UE A 502 by UE B 504 (e.g., in connection with a
request for a report).

[0159] At 522, UE A 502 can transmit an RA report based on a received power in the
first SCI message and/or based on the UE B received power. In some aspects, the report
can include a binary resource availability map (e.g., formatted as a matrix or string) that
represents at least a portion of a resource selection window (e.g., as described above in

connection with FIG. 5, and below in connection with FIG. 8).
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[0160] In some aspects, UE A 502 can use any suitable technique or combination of
techniques to transmit the RA report. For example, UE A 502 can transmit the request
using any suitable communication network (e.g., via a RAN, such as RAN 100 or RAN
204, using one or more SL slots, etc.). In some aspects, UE A 502 can transmit the RA
report using any suitable communication interface, such as a transceiver (e.g., transceiver
410). In some aspects, UE A 502 can transmit the RA report using a SL report link (e.g.,
sidelink report link 226 described above in connection with FIG. 2).

[0161] At 524, UE B 504 can receive the report and select an available resource based on
the report received from UE A 502 and/or based on resource availability determined by
UE B 504 (e.g., based on the received power associated the first SCI message received at
516, and/or the received power of any other suitable signal such as one or more SCI
messages transmitted by other UEs). In some aspects, the resource availability determined
by UE B 504 can be formatted as a binary resource availability map.

[0162] As described above in connection with FIG. 5, and below in connection with
FIGS. 9, 14, and 16, in some aspects, UE B 504 can combine resource availability
information received in the report from UE A 502 with resource availability information
derived by UE B 504 using any suitable technique or combination of techniques. In some
aspects, UE B 504 can use any suitable technique or combination of techniques to receive
the RA report transmitted by UE A 502. For example, UE B 504 can sample and buffer a
received wireless signal encoded with information included in the RA report, and apply
suitable processing to the buffered signal such as energy detection, demodulation,
decoding, etc. In some aspects, UE B 504 can receive the RA report using any suitable
communication interface, such as a transceiver (e.g., transceiver 410). In some aspects,
UE B 504 can receive the RA report using a SL report link (e.g., sidelink report link 226
described above in connection with FIG. 2).

[0163] In some aspects, UE B 504 can randomly select an available resource from the
available resources identified in the report and/or resource availability information
derived by UE B 504. For example, as described below in connection with FIG. 8, a
portion of the resource selection window may not be suitable for selection (e.g., due to
processing time associated with formatting a packet to be transmitted).

[0164] At 526, UE D 508 can transmit one or more packets intended for at least UE C
using resources reserved by the first SCI. In some aspects, UE D 508 can use any suitable

technique or combination of techniques to transmit the one or more packets. For example,
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UE D 508 can transmit the one or more packets using any suitable communication
network (e.g., via a RAN, such as RAN 100 or RAN 204, using one or more SL slots,
etc.). In some aspects, UE D 508 can transmit the one or more packets using any suitable
communication interface, such as a transceiver (e.g., transceiver 410). In some aspects,
UE D 508 can transmit the one or more packets using PSSCH.

[0165] At 528, the signal transmitted by UE D 508 at 526 may or may not interfere with
a signal transmitted by UE B 504 to UE A 502. For example, if the selected resource to
transmit one or more packets to UE A 502 is the same resource that UE D 508 used to
transmit a message to UE C 506, the signal can cause at least some interference at UE A
502, which may reduce the likelihood that UE A 502 can reliability receive and/or decode
a signal transmitted by UE B 504. As described below in connection with FIG. 13A, UE
A 502 and/or UE B 504 can determine (e.g., at 520 or 516, respectively) that the amount
of interference likely to be caused by the signal transmitted by UE D 508 at UE A 502 is
unlikely to substantially reduce reliably below an acceptable level (e.g., less than about a
1% chance, less than about a 5% chance, less than about a 10% chance, etc.).

[0166] At 530, UE B 504 can transmit one or more packets intended for at least UE A
using resources selected at 524. As described above, the resource can be a resource that
is used by another relatively nearby UE (e.g., that is unlikely to interfere with reception
at UE A 502) or aresource that is not used by any nearby UE. In some aspects, UE B 504
can use any suitable technique or combination of techniques to transmit the one or more
packets. For example, UE B 504 can transmit the one or more packets using any suitable
communication network (e.g., via a RAN, such as RAN 100 or RAN 204, using one or
more SL slots, etc.). In some aspects, UE B 504 can transmit the one or more packets
using any suitable communication interface, such as a transceiver (e.g., transceiver 410).
In some aspects, UE B 504 can transmit the one or more packets using PSSCH.

[0167] At 532, UE A 502 can receive the packet(s) transmitted by UE B 504 that was
transmitted using the selected resource. In some aspects, UE A 502 can use any suitable
technique or combination of techniques to receive the packets(s) transmitted by UE B
504. For example, UE A 502 can sample and buffer a received wireless signal encoded
with information included in the packet(s), and apply suitable processing to the buffered
signal such as energy detection, demodulation, decoding, etc. In some aspects, UE A 502
can receive the packet(s) using any suitable communication interface, such as a

transceiver (e.g., transceiver 410). In some aspects, UE A 502 can receive the packet(s)
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using PSSCH. Note that although not shown, in some aspects, UE B 504 can transmit an
SCI message reserving the resource selected at 524.

[0168] FIG. 6 is a signaling diagram illustrating exemplary sidelink signaling between
various UEs (e.g., UE A 502, UE B 504, UE C, 506, and UE D 508) to monitor resources
using a different resource selection technique after a transmitting UE requests assistance
monitoring resources from another UE within a wireless communication system 600 in
accordance with some aspects of the disclosed subject matter. In some aspects, wireless
communication system 600 can correspond, for example, to a portion of RAN 100,
wireless communication system 200, and/or wireless communication system 500
described above in connection with FIGS. 1, 2, and/or 5, respectively.

[0169] In some aspects, UE B 604 can be configured to transmit data over the PSSCH to
one or more other UEs, such as UE A 602. Additionally, UE C 606 and UE D 608 can
represent other UEs that are communicating using the PSSCH, and may cause
interference with transmission sent by UE B 604 (e.g., to UE A 604) if they are
transmitted using the same resources. In the signaling diagram of FIG. 6, UE A 602, UE
B 604, UE C 606, and/or UE D 608 can schedule transmissions autonomously (e.g., using
sidelink resource allocation mode 2), as described above in connection with FIG. 5.

[0170] At 610, UE D 608 can transmit a first SCI message that includes a reservation for
one or more resources. For example, as described above in connection with FIG. 5, the
SCI can reserve one or more resources for UE D 608 to transmit data (e.g., one or more
packets) in a resource selection window. In some aspects, UE D 608 can transmit the SCI
using any suitable technique or combination of techniques, such as techniques described
above in connection with 514 of FIG. 5.

[0171] At 612, UE B 604 can receive the first SCI message transmitted by UE D 608 at
610. In some aspects, UE B 604 can use any suitable technique or combination of
techniques to receive the first SCI message, such as techniques described above in
connection with 514 of FIG. 5. Additionally, in some aspects, at 612, UE B 604 can
determine resource availability based on information in the first SCI using any suitable
technique or combination of techniques, such as techniques described above in
connection with 516 of FIG. 5.

[0172] At 614, UE A 602 can receive the first SCI message transmitted by UE D 608 at
610. Additionally, in some aspects, at 614, UE A 602 can determine resource availability

based on information in the first SCI using any suitable technique or combination of
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techniques, such as techniques described above in connection with 520 of FIG. 5. For
example, UE A 602 can determine resource availability using a fixed RSRP threshold
(e.g., because UE A 602 has not received a transmission from UE B 604 that can be used
to determine SIR, because a threshold amount of time has elapsed since a previous
transmission from UE B 604 was received, because the number of transmissions received
from UE B 604 within a predetermine period of time is less than a minimum number,
etc.).

[0173] In some aspects, UE A 602 may not receive the first SCI message transmitted by
UE D 608 at 610. For example, UE A 602 may be sufficiently distant (e.g., physical
distance and/or RF distance) that UE A 602 cannot reliably receive and/or decode the first
SCI message. Additionally or alteratively, in some aspects, UE A 602 can omit
monitoring of one or more resources (e.g., a resource used to transmit the first SCI
message). For example, UE A 602 may be configured to operate on a discontinuous basis
(e.g., based on a discontinuous reception interval) and/or may be configured to monitor
less than all of the resources in the resource sensing window (e.g., only a subset of
subcarriers, only a subset of resource elements within one or more sub-carriers, etc.).

[0174] In some aspects, UE A 602 can monitor resources in a sensing window regardless
of whether UE A 602 has received an explicit request to monitor such resources.
Alternatively, in some aspects, UE A 602 can monitor resources in a sensing window only
after UE A 602 has received an explicit request to monitor such resources. For example,
UE A 602 can begin monitoring such resources in response to receiving a request, and
can continue monitoring for a predetermined period of time after receiving the request,
for a predetermined time after receiving a most recent transmission from the requesting
UE, and/or until receiving an explicit request to stop monitoring resources for a particular
UE.

[0175] In some aspects, UE A 602 can monitor resources in a resource selection window
continuously, and can transmit an RA report periodically with a pre-defined period (e.g.,
as a unicast to any UE(s) that requested such a report, as a multicast or groupcast to
multiple one or more UE(s) that requested such a report, and/or as a broadcast to any
nearby UEs that are capable of receiving and demodulating the report). For example, UE
A 602 can be configured to transmit a report every N slots (e.g., every 8 slots).

[0176] Particularly, in this second case with periodic reporting, the last reception from

TX-UE might be too old to be utilized for SIR calculation and in this case RX-UE might
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fall back to legacy fixed RSRP thresholding. Definition of too old may be based on
application and in particular, the mobility of the UEs.

[0177] At 616, UE B 604 can transmit a request to a nearby UE (e.g., UE A 602) for a
resource allocation (RA) report. In some aspects, the request can include any suitable
information, such as information described above in connection with 512 of FIG. 5. In
some aspects, the request can be transmitted using any suitable technique or combination
of techniques, such as techniques described above in connection with 512 of FIG 5.

[0178] At 618, UE A 602 can transmit an RA report based on a received power in the
first SCI message and/or received power in any other SCI messages that reserve aresource
in the resource sensing window. In some aspects, the report can include a binary resource
availability map (e.g., formatted as a matrix or string) that represents at least a portion of
a resource selection window (e.g., as described above in connection with FIG. 5, and
below in connection with FIG. 8). In some aspects, UE A 602 can use any suitable
technique or combination of techniques to submit the report, such as techniques described
above in connection with 522 of FIG. 5.

[0179] At 620, UE D 608 can transmit one or more packets intended for at least UE C
using resources reserved by the first SCI. In some aspects, UE D 608 can transmit the one
or more packets using any suitable technique or combination of techniques, such as
techniques described above in connection with 526 of FIG. 5.

[0180] At 622, UE B 604 can transmit one or more packets intended for at least UE A
602 using resources selected from a set of resources that UE B 604 determines are
available based on information detected by US B 604 and/or the report received at 618
(e.g., using any suitable technique or combination of techniques described above in
connection with 524 of FIG. 5).

[0181] At 624, UE D 608 can transmit a second SCI that reserves one or more resources
in a resource selection window. In some aspects, UE D 608 can transmit the SCI using
any suitable technique or combination of techniques, such as techniques described above
in connection with 514 of FIG. 5.

[0182] At 626, UE B 604 can receive the second SCI message transmitted by UE D 608
at 624. In some aspects, UE B 604 can use any suitable technique or combination of
techniques to receive the second SCI message, such as techniques described above in
connection with 514 of FIG. 5. Additionally, in some aspects, at 626, UE B 604 can

determine resource availability based on information in the second SCI using any suitable
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technique or combination of techniques. For example, UE B 604 can use one or more
techniques described above in connection with 516 of FIG. 5.

[0183] In some aspects, UE B 604 may not receive the second SCI message transmitted
by UE D 608 at 624. For example, UE B 604 may have become sufficiently distant (e.g.,
physical distance and/or RF distance) such that UE B 604 can no longer reliably receive
and/or decode the second SCI message. Additionally or alternatively, in some aspects,
UE B 604 can omit monitoring of one or more resources (e.g., as described above in
connection with 516 of FIG. 5). For example, UE B 604 can reduce the resources
monitored (e.g., partially or entirely) after transmitting a request for, and/or receiving, an
RA report.

[0184] At 628, UE A 602 can determine a received power of a signal transmitted by UE
B 604 using any suitable technique or combination of techniques, such as techniques
described above in connection with 518 of FIG. 5.

[0185] At 630, UE A 602 can receive the second SCI message transmitted by UE D 608
at 624. In some aspects, UE B 604 can use any suitable technique or combination of
techniques to receive the second SCI message, such as techniques described above in
connection with 516 of FIG. 5. Additionally, in some aspects, at 630, UE A 602 can
determine resource availability based on information in the first SCI using any suitable
technique or combination of techniques, such as techniques described above in
connection with 516 of FIG. 5.

[0186] At 632, UE A 602 can transmit a second RA report based on the second SCI and/or
any other suitable SCI, and/or based on the UE B received power. In some aspects, UE B
604 can use any suitable technique or combination of techniques to transmit the second
RA report, such as techniques described above in connection with 522 of FIG. 5.

[0187] Although not shown, UE B 604, UE D 608, and UE A 602, can perform similar
actions to those described above in connection with 524 to 532 of FIG. 5, such as selecting
a resource based on the second RA report, transmitting a packet using the selected
resource, and receiving the transmitted packet.

[0188] FIG. 7 is a signaling diagram illustrating exemplary sidelink signaling between
various UEs (e.g., UE A 702, UE B 704, UE C 706, and UE D 708) to select a resource
monitoring technique based on a transmission reliability parameter within a wireless
communication system 700 in accordance with some aspects of the disclosed subject

matter. In some aspects, wireless communication system 700 can correspond, for
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example, to a portion of RAN 100, wireless communication system 200, wireless
communication system 500, and/or wireless communication system 600 described above
in connection with FIGS. 1, 2, 5, and/or 6, respectively.

[0189] In some aspects, UE B 704 can be configured to transmit data over the PSSCH to
one or more other UEs, such as UE A 702. Additionally, UE C 706 and UE D 708 can
represent other UEs that are communicating using the PSSCH, and may cause
interference with transmission sent by UE B 704 (e.g., to UE A 704) if they are
transmitted using the same resources. In the signaling diagram of FIG. 7, UE A 702, UE
B 704, UE C 706, and/or UE D 708 can schedule transmissions autonomously (e.g., using
sidelink resource allocation mode 2), as described above in connection with FIG. 5.

[0190] At 712, UE D 708 can transmit an SCI message using PSCCH and/or one or more
packets using PSSCH. In some aspects, UE D 708 can transmit the SCI message and/or
packet(s) using any suitable technique or combination of techniques, such as techniques
described above in connection with 514 of FIG. 5 and/or 526 of FIG. 5.

[0191] At 714, UE B 704 can determine and/or retrieve a parameter related to a target
reliability for transmissions (e.g., to UE A 702), and/or a parameter that can be used to
estimate a likely reliability of transmissions (e.g., to UE A 702). In some aspects, the
parameter can be based on signals detected and/or received prior to 714, such as an SCI
and/or message including a packet transmitted at 712. For example, UE B 704 can
determine a channel busy ratio (CBR) (e.g., based on a fraction of subframes for which
received signal strength indicator (RSSI) exceeds a pre-configured value over a
predetermined period of time) as a parameter that can be used to estimate congestion of
communication system 700.

[0192] As another example, UE B 704 can determine and/or retrieve a priority of a
packet(s) to be transmitted (e.g., a packet priority parameter associated with the packet).
In such an example, UE B 704 can target a higher reliability for packets associated with
a higher priority (e.g., to reduce latency, to reduce a likelihood that the packet is dropped,
etc.).

[0193] As yet another example, UE B 704 can determine a remaining packet delay budget
(PDB) associated with a packet to be transmitted as a parameter related to a target
reliability. In such an example, a shorter PDB can indicate that UE B 704 should target a
higher reliability for a transmission associated with the packet to increase the likelihood

that the packet is successfully received by the target within the PDB.
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[0194] As still another example, UE B 704 can determine a cast type associated with a
packet to be transmitted. In such an example, packets that are to be unicast may not be as
sensitive to reduced reliability as packets that are to be groupcast or broadcast (e.g.,
because a packet that is groupcast should be decodable by all members of the group,
increasing the chance that a low reliability packet will be dropped for at least one group
member if reliability is relatively low).

[0195] As a further example, UE B 704 can determine a zone ID of a target(s) and/or a
parameter indicative of distance to the target (e.g., a parameter indicative of RF-distance,
such as RSRP of a signal received from the target). In a more particular example, UE B
704 can determine an RSRP of a UE to which a packet is to be unicast (e.g., UE A 702).
As another example, UE B 704 can use a range parameter derived from SCI received from
UEs to which a packet is to be groupcast. In a more particular example, groupcast
communications (e.g., connectionless groupcast communications) can define a range
parameter that can be used to create an ad hoc group of nearby UEs. In such an example,
UEs within range can be expected to decode the groupcast transmission, and can be
expected to respond with a N(ACK). In such an example, a larger range for a groupcast
can be expected to impact reliability (e.g., signals transmitted over a longer range can be
expected to be received with a lower power if other parameters, such as transmission
power, remain static). In general, UE B 704 can use any suitable parameter indicative of
alocation of each of one or more UEs to which the packet is to be transmitted to determine
a target reliability for a packet (e.g., larger transmission distances can be associated with
lower reliability).

[0196] As another further example, UE B 704 can determine and/or retrieve an explicit
reliability requirement associated with a packet(s) to be transmitted. In a more particular
example, such a reliability requirement can indicate that a packet is to be transmitted with
characteristics (e.g., transmission power, MCS, etc.) configured to target at least the
required reliability. In a more particular example, the reliability requirement associated
with a packet can be used to determine a level of reliability to target for transmission (e.g.,
a reliability requirement of 0.99 can indicate that at least 99 of every 100 packets that are
transmitted should be receivable and decodable by the target(s) of the transmission).

[0197] As yet another further example, UE B 704 can determine a parameter indicative
of a periodicity at which UE B 704 is configured to monitor received signals. For

example, if UE B 704 is configured to use a particular discontinuous reception (DRX)
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interval, UE B 704 cannot monitor all of the resources in the resource sensing window,
and accordingly can positively identify available resources in only a portion of the
resource selection window.

[0198] As still another further example, UE B 704 can determine and/or retrieve a
parameter indicative of a power at which UE B 704 is configured to transmit using
sidelink slots. If all other parameters are held constant, transmitting with lower power can
reduce reliability of a transmission.

[0199] At 716, UE B 704 can select a resource allocation (RA) technique (e.g., a
particular technique used to determine which resource are available in a resource selection
window) based on one or more transmission reliability parameters determined and/or
retrieved at 714.

[0200] In some aspects, UE B 704 can use any suitable technique or combination of
techniques to select an RA technique based on one or more parameters. For example, UE
B 704 can retrieve a lookup table associated with one or more parameters. In such an
example, such a lookup table can indicate which RA technique is to be selected based on
the value(s) of the one or more parameters.

[0201] As another example, UE B 704 can compare a value of a parameter to a threshold,
and UE B 704 can select a first technique if the parameter is below the threshold and
select a second technique if the parameter is above the threshold.

[0202] As yet another example, UE B 704 can compare a value of a parameter to a
threshold, and UE B 704 can select a first technique if the parameter is below (or above)
the threshold and select a group of techniques (e.g., excluding the first technique) if the
parameter is above (or below) the threshold.

[0203] In a particular example, if UE B 704 determines that network load in the proximity
of UE B 704 is relatively light (e.g., a CBR less than of less than about 0.5, a CBR of less
than about 0.8, or any other suitable CBR threshold), UE B 704 can select a first technique
(e.g., a technique in which a report by UE B 704 is combined with a report from UE A
702). Otherwise, if UE B 704 determines that network load in the proximity of UE B 704
is not relatively light (e.g., CBR is over the threshold), UE B 704 can select a first
technique (e.g., a technique in which a report by UE B 704 is combined with a report from
UE A 702).

[0204] In another particular example, if UE B 704 is configured to monitor received
signals discontinuously, UE B 704 can select a technique that uses an RA report from



WO 2022/086696 PCT/US2021/053192

55

another device (e.g., UE A 702) in addition to, or in lieu of, using only information
monitored by UE B 704.

[0205] At 718, UE B 704 can transmit a request to a nearby UE (e.g., UE A 702) for a
resource allocation (RA) report if the technique selected at 716 incorporates an RA report
from another UE (e.g., UE A 702). In some aspects, the request can include any suitable
information, such as information described above in connection with 512 of FIG. 5. In
some aspects, the request can be transmitted using any suitable technique or combination
of techniques, such as techniques described above in connection with 512 of FIG 5. In
some aspects, UE B 704 can omit requesting an RA report if the selected technique does
not incorporate an RA report from another UE.

[0206] At 720, UE D 708 can transmit a first SCI that reserves one or more resources in
a resource selection window. In some aspects, UE D 708 can transmit the SCI using any
suitable technique or combination of techniques, such as techniques described above in
connection with 514 of FIG. 5.

[0207] At 722, UE B 704 can receive the first SCI message transmitted by UE D 708 at
720. In some aspects, UE B 704 can use any suitable technique or combination of
techniques to receive the first SCI message, such as techniques described above in
connection with 514 of FIG. 5. Additionally, in some aspects, at 722, UE B 704 can
determine resource availability based on information in the first SCI using any suitable
technique or combination of techniques. For example, UE B 704 can use one or more
techniques described above in connection with 516 of FIG. 5.

[0208] In some aspects, UE B 704 may not receive the first SCI message transmitted by
UE D 708 at 722. For example, UE B 704 may have become sufficiently distant (e.g.,
physical distance and/or RF distance) such that UE B 704 can no longer reliably receive
and/or decode the first SCI message. Additionally or alternatively, in some aspects, UE
B 704 can omit monitoring of one or more resources (e.g., as described above in
connection with 516 of FIG. 5). For example, UE B 704 can reduce the resources
monitored (e.g., partially or entirely) after transmitting a request for, and/or receiving, an
RA report.

[0209] At 724, UE A 702 can determine a received power of a signal transmitted by UE B
704 using any suitable technique or combination of techniques, such as techniques

described above in connection with 518 of FIG. 5.
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[0210] At 726, UE A 702 can receive the first SCI message transmitted by UE D 708 at
720. In some aspects, UE B 704 can use any suitable technique or combination of
techniques to receive the first SCI message, such as techniques described above in
connection with 516 of FIG. 5. Additionally, in some aspects, at 726, UE A 702 can
determine resource availability based on information in the first SCI using any suitable
technique or combination of techniques, such as techniques described above in
connection with 516 of FIG. 5.

[0211] At 728, UE A 702 can transmit an RA report based on the first SCI and/or any
other suitable SCI, and/or based on the UE B received power. In some aspects, UE B 704
can use any suitable technique or combination of techniques to transmit the RA report,
such as techniques described above in connection with 522 of FIG. 5.

[0212] At 730, UE B 704 can receive the report and select an available resource based on
the selected technique. For example, UE B 704 can select an available resource based on
the report received from UE A 702 and/or based on resource availability determined by
UE B 704 (e.g., based on the received power associated the first SCI message received at
720, and/or the received power of any other suitable signal such as one or more SCI
messages transmitted by other UEs). In some aspects, the resource availability determined
by UE B 704 can be formatted as a binary resource availability map. In some aspects, UE
B 704 can use any suitable technique or combination of techniques to select available
resources, which may or may not include combining an RA report generated by UE B
704 and an RA report received from UE A 702. Examples of such techniques are
described above in connection with FIG. 5, and below in connection with FIGS. 9, 14,
and 16.

[0213] Although not shown, UE B 704, UE D 708, and UE A 702, can perform similar
actions to those described above in connection with 526 to 532 of FIG. 5, such as
transmitting a packet using the selected resource, and receiving the transmitted packet.

[0214] FIG. 8 is an example of signals detected in a sensing window and resources
reserved in aresource selection window that a user equipment can use to select a resource
to use to transmit data in accordance with some aspects of the disclosed subject matter.
As shown in FIG. 8, a transmitting UE (e.g., UE B) and/or a receiving UE (e.g., UE A)
can both monitoring a sensing window for transmissions (e.g., SCI messages). In the
example of FIG. 8, both UEs are monitoring the sensing window. However, as described

above, mechanisms described herein can use monitoring results generated by a single
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device (e.g., UE A or UE B) to determine which resource are and are not available in the
resource selection window.

[0215] As conceptually illustrated in FIG. 8, a transmission received in the sensing
window can include a reservation for one or more resources in the resource selection
window. Additionally, a (variable) gap can exist between the sensing window and the
earliest time in the selection window that UE B can select for transmission of a packet.
For example, a processing time Tpyo¢,0 can represent an amount of time that UE B spends
processing received signals to determine whether a particular resource in the resource
selection window has been reserved. For example, to determine whether a particular
resource in the resource selection window has been reserved, UE B can receive an SCI,
decode the SCI, and determine which resource(s) are reserved by the SCI.

[0216] As another example, a processing time Tp;0¢,1 can represent an amount of time
that UE B spends to select a particular resource after a resource selection has been
triggered (e.g., when a packet is received for transmission, e.g., from a processor of UE
B).

[0217] As yet another example, the total time period represented in the sensing window
and the resource selection window can be a time T, that is at least a minimum value (e.g.,
Tyroco + Tproc,1) and no greater than a remaining packet delay budget.

[0218] As shown in FIG. 8, mechanisms described herein can incorporate information
from both UEs into a process of selecting a resource for transmission by UE B.

[0219] FIG. 9 is an example of reports generated by a transmitting UE and an assisting
UE for an upcoming resource selection window, and a combined report that can be used
to select a resource to use to transmit data in accordance with some aspects of the
disclosed subject matter. FIG. 9 shows a first RA report 902 generated by UE B, and a
second RA report 904 generated by UE A. As described above in connection with FIG. 5,
in some aspects, UE B can combine report 902 and report 904 to determine whether a
particular resource is available or unavailable for use by UE B. For example, UE B can
perform a bitwise logical AND operation 906 between report 902 and report 904, and a
resource can be identified as available if it is identified as available in both report 902 and
report 904. As another example, UE B can perform a bitwise multiplication between

report 902 and report 904, and a resource can be identified as available if it is identified
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as available in both report 902 and report 904 (e.g., if a 1 represents an available resource,
and a 0 represents an unavailable resources).

[0220] FIG. 9 includes conceptual illustrations of switches 908 and 910, which can
represent a result of a technique selection process. In the example shown in FIG. 9 both
switches 908 and 910 are illustrated as closed, which can represent a technique in which
reports 902 and 904 are both used to generate a combined report 912 that can be used to
identify available resources that can be selected by UE B. The example in FIG. 9 can be
referred to as AND-combining.

[0221] Although not shown, an example with switch 908 open and switch 910 closed can
represent a technique in which only report 902 is used (in such an example AND 906 and
combined report 912 can be omitted). Such an example can be referred to as a TX-only
technique.

[0222] Additionally, although also not shown, an example with switch 908 closed and
switch 910 open can represent a technique in which only report 904 is used by UE B (in
such an example AND 906 and combined report 912 can be omitted). Such an example
can be referred to as an RX-only technique.

[0223] FIG. 10 is a signaling diagram illustrating exemplary sidelink signaling between
various user equipment devices (e.g., UE A 1002, UE B 1004, UE C 1006, and
UE D 1008) to sense resources reserved in an upcoming resource selection window
within a wireless communication system 1000 in accordance with some aspects of the
disclosed subject matter. In some aspects, wireless communication system 1000 can
correspond, for example, to a portion of RAN 100, wireless communication system 200,
wireless communication system 500, wireless communication system 600, and/or
wireless communication system 700 described above in connection with FIGS. 1,2, 5, 6,
and/or 7, respectively.

[0224] In some aspects, UE B 1004 can be configured to transmit data over the PSSCH
to one or more other UEs, such as UE A 1002, and UE D can be configured to transmit
data over the PSSCH to one or more other UEs, such as UE C 1006. Additionally,
communications between UE D 1008 and UE C 1006 may cause interference with
transmission sent by UE B 1004 (e.g., to UE A 1004) if they are transmitted using the
same resources. Similarly, communications between UE B 1004 and UE A 1002 may
cause interference with transmission sent by UE D 1008 (e.g., to UE C 1006) if they are
transmitted using the same resources. In the signaling diagram of FIG. 10, UE A 1002,
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UE B 1004, UE C 1006, and/or UE D 1008 can schedule transmissions autonomously
(e.g., using sidelink resource allocation mode 2), as described above in connection with
FIG. 5.

[0225] At 1012, UE B 1004 can transmit a signal (e.g., an SCI message transmitted using
PSCCH and/or one or more packets transmitted using PSSCH). In some aspects, UE B
1004 can transmit the SCI message and/or packet(s) using any suitable technique or
combination of techniques, such as techniques described above in connection with 514 of
FIG. 5 and/or 526 of FIG. 5.

[0226] At 1014, UE D 1008 can transmit an SCI message using PSCCH and/or one or
more packets using PSSCH. In some aspects, a signal (e.g., an SCI message transmitted
using PSCCH and/or one or more packets transmitted using PSSCH). In some aspects,
UE D 1008 can transmit the SCI message and/or packet(s) using any suitable technique
or combination of techniques, such as techniques described above in connection with 514
of FIG. 5 and/or 526 of FIG. 5.

[0227] At 1016, UE C 1006 can determine a received power of a signal transmitted by
UE B 1004 using any suitable technique or combination of techniques, such as techniques
described above in connection with 518 of FIG. 5.

[0228] At 1018, UE A 1002 can determine a received power of a signal transmitted by
UE B 1004 using any suitable technique or combination of techniques, such as techniques
described above in connection with 518 of FIG. 5.

[0229] At 1020, UE C 1006 can determine a received power of a signal transmitted by
UE D 1008 using any suitable technique or combination of techniques, such as techniques
described above in connection with 518 of FIG. 5.

[0230] At 1022, UE B 1006 can determine a received power of a signal transmitted by
UE D 1008 using any suitable technique or combination of techniques, such as techniques
described above in connection with 518 of FIG. 5.

[0231] At 1024, UE A 1002 can determine a received power of a signal transmitted by
UE D 1008 using any suitable technique or combination of techniques, such as techniques
described above in connection with 518 of FIG. 5.

[0232] At 1026, UE A 1002 can determine resource availability based on information in
the signal transmitted by UE D 1008 at 1014 using any suitable technique or combination
of techniques, such as techniques described above in connection with 516 of FIG. 5.

Additionally, at 1026, UE A 1002 can determine whether a resource reserved by UE D
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1008 is available based on a comparison of the received power of the signal from UE D
and the received power of the signal from UE B. For example, UE A 1002 can use an SIR
threshold and/or an adaptive RSRP threshold to determine whether a resource reserved
by UE D 1008 can be used by UE B 1004 to transmit a packet(s) to UE A 1002 (e.g., as
described above in connection with 520 of FIG. 5). In some aspects, 1026 can be omitted.
For example, when a report is not requested by UE B 1004, UE A 1002 may omit
determining resource availability and/or generating a report. However, in the example
shown in FIG. 10, UE A 1002 can report the received power of a signal from UE B 1004
and the received power of a signal from UE D 1008, as described below in connection
with 1030.

[0233] At 1028, UE C 1006 can transmit a report indicative of a received power of a
signal from UE B 1004 at UE C 1006, and a received power of a signal from UE D 1008
at UE C 1006. In some aspects, UE C 1006 can use any suitable technique or combination
of techniques to transmit the report, such as techniques described above in connection
with 522 of FIG. 5. In some aspects, the report transmitted by UE C 1006 can be in any
suitable format. For example, UE C 1006 can report the RSRP of each signal, and
identifying information of a UE from which the signal was received. Additionally or
alternatively, as another example, UE C 1006 can report an SIR of a pair of signals
received from two different UEs (e.g., an SIR(B,D) comparing the RSRP from UE B and
the RSRP from UE D as measured at UE C).

[0234] At 1030, UE A 1002 can transmit an RA report, and/or a report indicative of a
received power of a signal from UE B 1004 at UE A 1002, and a received power of a
signal from UE D 1008 at UE A 1002. In some aspects, UE A 1002 can use any suitable
technique or combination of techniques to transmit the report, such as techniques
described above in connection with 522 of FIG. 5. In some aspects, the report transmitted
by UE A 1002 can be in any suitable format, such as formats described above in
connection with 522 of FIG. 5 and/or formats described above in connection with 1028.

[0235] At 1032, UE B 1004 can determine resource availability based on interference that
UE B 1004 may cause at UE C 1006 when UE B 1004 transmits a packet targeted at UE
A 1002 (e.g., cross-link interference (CLI)). Additionally or alternative, UE B 1004 can
determine resource availability based on a signal-to-interference ration (SIR) representing

an amount of interference that a transmission from UE D 1008 may cause at UE A 1002
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when UE B 1004 transmits a packet targeted at UE A 1002 (e.g., SIR(B,D) measured at
UE A).

[0236] In some aspects, UE B 1004 can identify resources reserved by UE D 1008 that
are targeted at UE C 1006 unavailable if the amount of CLI at UE C is greater than a
threshold, regardless of the RSRP,,_,p or RSRP,_, 4. For example, even if a resource might
be considered available because the signal received at UE B 1004 is below a fixed or
adaptive threshold, UE B 1004 can identify the resource as unavailable if transmitting
using that frequency is likely to interference with a transmission from UE D 1008 to UE C
1006. A technique that takes cross-link interference (CLI) into account can be referred to
as a CLI-based technique, and can be used in conjunction with other types of techniques
(e.g., AND-combining, TX-only, or RX-only).

[0237] In some aspects, UE B 1004 can identify resources reserved by UE D 1008 (or
another UE) as available if the SIR(D,A) at UE A 1002 is greater than a threshold SIR
and/or if RSRPy_, 4 is below an adaptive RSRP threshold based on RSRPg_, 4 and an SIR
threshold. A technique in which a TX UE (e.g., UE B 1004) takes SIR at an RX UE (e.g.,
UE A 1002) into account can be referred to as an SIR-based technique, and can be used
in conjunction with other types of techniques (e.g., CLI-based, AND-combining, TX-
only, or RX-only).

[0238] FIG. 11 is a flow chart illustrating an exemplary process 1100 for a transmitting
user equipment to select resources in an upcoming resource selection window based on
resources reported as unavailable by the transmitting UE and/or an assisting UE in
accordance with some aspects of the disclosed subject matter. At 1102, a UE (e.g., UE
126, UE 206b, UE B 504, etc.) can enter a sidelink (SL) resource allocation mode 2. As
described above in connection with FIG. 5, in mode 2, a UE can select and/or reserve one
or more sidelink slots unassisted by a base station.

[0239] At 1104, a UE can determine and/or retrieve a parameter related to a target
reliability for transmissions (e.g., to an RX UE(s), such as UE 128, UE 206a, UE A 502,
etc.), and/or a parameter that can be used to estimate a likely reliability of transmissions
(e.g., to the RX UE(s)). In some aspects, the UE can use any suitable technique or
combination of techniques to determine and/or retrieve such a parameter(s), such as
techniques described above in connection with 714 of FIG. 7.

[0240] At 1106, a UE can select a resource allocation (RA) technique (e.g., a particular

technique used to determine which resource are available in a resource selection window)
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based on one or more transmission reliability parameters determined and/or retrieved at
1104. In some aspects, the UE can use any suitable technique or combination of
techniques to determine and/or retrieve such a parameter(s), such as techniques described
above in connection with 716 of FIG. 7.

[0241] At 1108, a UE can determine if the selected RA technique uses the UE (e.g., a TX
UE, such as UE 126, UE 206b, UE B 504, etc.) to sense resource availability. For
example, if the selected technique is a TX-only technique or an AND-combining
technique, the UE can determine that the technique uses the UE to sense resource
availability. As another example, if the selected technique is an RX-only technique, the
UE can determine that the technique does not use the UE to sense resource availability.

[0242] If the UE determines that the selected technique uses the UE to sense resource
availability ("YES" at 1108), process 1100 can move to 1110. Otherwise, if the UE
determines that the selected technique does not use the UE to sense resource availability
("NO" at 1108), process 1100 can move to 1120.

[0243] At 1110, a UE can monitor resources in a resource sensing window for signals,
such as sidelink control information (SCI) messages. In some aspects, the UE can use any
suitable technique or combination of techniques to monitor the resources, such as
techniques described above in connection with 516 and/or 520 of FIG. 5.

[0244] At 1112, a UE can identify resources in the resource selection window that are
available, and which are unavailable. In some aspects, the UE can use any suitable
technique or combination of techniques to determine which resources are available and/or
which are unavailable. For example, the UE can use techniques described above in
connection with 520 and/or 524 of FIG. 5 and/or 1032 of FIG. 10. For example, if the
selected technique is a TX-only technique or an AND-combining, the UE can use a fixed
RSRP threshold to determine which resources are available and/or which are unavailable.
As another example, if the selected technique is an SIR-based technique, the UE can use
an adaptive RSRP threshold and/or an SIR threshold to determine which resources are
available and/or which are unavailable. In such an example, the UE can receive
supplemental information (e.g., RSRP values, or SIR values) from another UE (e.g., an
RXUE, such as UE 128, UE 206a, UE A 502, etc.). As yet another example, if the selected
technique is a CLI-based technique, the UE can use a CLI threshold to determine which
resources are available and/or which are unavailable based on interference that the UE

may cause at RX UEs that are not a target of the UE. In such an example, the UE can
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receive supplemental information (e.g., RSRP values, or SIR values) from other UEs
(e.g., an RX UE, such as UE 128 and UE 130, UE A 502 and UE C 504, etc.). In some
aspects, process 1100 can move to 1120 from 1112,

[0245] At 1114, a UE can determine if the selected RA technique uses an RA report from
another UE (e.g., an RX UE, such as UE 128, UE 206a, UE A 502, etc.) to sense resource
availability. For example, if the selected technique is an RX-only technique or an AND-
combining technique, the UE can determine that the technique uses an RA report from
another UE to determine resource availability. As another example, if the selected
technique is a TX-only technique, the UE can determine that the technique does not use
an RA report from another UE to determine resource availability.

[0246] If the UE determines that the selected technique uses an RA report from another
UE to determine resource availability ("YES" at 1114), process 1100 can move to 1116.
Otherwise, if the UE determines that the selected technique does not use an RA report
from another UE to determine resource availability ("NO" at 1114), process 1100 can
move to 1120.

[0247] At 1116, a UE request a report from another UE (e.g., an RX UE, such as UE 128,
UE 206a, UE A 502, etc.). In some aspects, the UE can use any suitable technique or
combination of techniques to request a report from another UE, such as techniques
described above in connection with 512 of FIG. 5.

[0248] At 1118, a UE can receive an RA report from another UE that identifies resources
that are available and/or unavailable in a resource selection window. In some aspects, the
UE can use any suitable technique or combination of techniques to receive a report from
another UE, such as techniques described above in connection with 524 of FIG. 5.

[0249] Although not shown, a UE can also receive reports from other RX UEs that
indicate, for example, RSRP from various UEs (e.g., UE 126 and UE 132), and/or SIR
between various pairs of UEs (e.g., UE 126 and UE 130, UE 132 and UE 130). Note that
such a report may or may not be associated with an RA report. For example, an RX UE
can report RSRP values without accompanying the report with a binary resource
availability map (or other information indicative of resource availability).

[0250] At 1120, a UE can identify available and/or unavailable resources based on a
signal(s) received during a sensing window by the UE and/or based on an RA report
received from another UE. In some aspects, the UE can use any suitable technique or

combination of techniques to identify available and/or unavailable resources. For
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example, the UE can use techniques described above in connection with FIGS. 1 and 9,
and/or techniques described below in connection with FIGS. 14, and 16.

[0251] At 1122, a UE can receive a packet or packets to transmit to one or more RX UEs
using a SL slot. In some aspects, the UE can receive the packet from any suitable source.
For example, the packet can be generated by the UE in response to the UE determining
that there is information to be transmitted to another UE. As another example, the packet
can be received from another device (e.g., another UE, a device connected via a
communication link, such as a Bluetooth link, a Wi-Fi link, etc.) that is to be forwarded
to another UE (e.g., an RX UE).

[0252] At 1124, a UE can select and/or reserve one or more available resources in the
resource selection window from the available resources identified at 1120. In some
aspects, the UE can use any suitable technique or combination of techniques to select one
or more available resources. For example, the UE can randomly select available resources
from all available resources.

[0253] In some aspects, the UE can use any suitable technique or combination of
techniques to reserve the selected resources. For example, as described above in
connection with 514 of FIG. 5, a UE can transmit sidelink control information (SCI) that
includes reservation information indicating which resources the UE has reserved.

[0254] At 1126, a UE can transmit the packet or packets received at 1122 using the
resources selected and/or reserved at 1126. In some aspects, the UE can use any suitable
technique or combination of techniques to transmit the packet or packets, such as
techniques described above in connection with 530 of FIG. 5.

[0255] FIG. 12 is a flow chart illustrating an exemplary process 1200 for an assisting user
equipment to generate a report for a transmitting UE indicating which resources are
available and/or unavailable for selection by the transmitting UE in an upcoming resource
selection window in accordance with some aspects of the disclosed subject matter.

[0256] At 1202, a UE (e.g., an RX UE, such as UE 128, UE 206a, UE A 502, etc.) can
receive a request for a resource allocation report (RA) from a nearby UE (e.g., a TX UE,
such as UE 126, UE 206b, UE B 504, etc.). In some aspects, the UE can receive the
request using any suitable technique or combination of techniques, such as techniques
described above in connection with 518 of FIG. 5.

[0257] At 1204, a UE can monitor resources within a resource sensing window for

sidelink control information (SCI) that may include reservations for resources within a
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resource selection window. In some aspects, the UE can use any suitable technique or
combination of techniques to monitor the resources, such as techniques described above
in connection with 516 and/or 520 of FIG. 5.

[0258] At 1206, a UE can determine resource availability for the nearby UE (e.g., the UE
from which the request for an RA report was received at 1202) based on reservations
and/or received power of signals received at 1204, such as SCI messages. In some aspects,
the UE can use any suitable technique or combination of techniques to determine resource
availability. For example, the UE can use techniques described above in connection with
520 and/or 524 of FIG. 5 and/or 1026 of FIG. 10. For example, the UE can use a fixed
RSRP threshold to determine which resources are available and/or which are unavailable.
As another example, the UE can use an adaptive RSRP threshold and/or an SIR threshold
to determine which resources are available and/or which are unavailable.

[0259] At 1208, a UE can generate a report indicating which resources in the resource
selection window are available and/or unavailable. In some aspects, the UE can use any
suitable technique or combination of techniques to generate an RA report at 1208, such
as techniques described above in connection with 520 of FIG. 5.

[0260] At 1210, a UE can transmit the report generated at 1208 to the nearby UE. In some
aspects, the UE can use any suitable technique or combination of techniques to transmit
the report to the nearby UE, such as techniques described above in connection with 522
of FIG. 5.

[0261] FIG. 13A is a flow chart illustrating an exemplary process 1300 for a transmitting
UE to sense resources that are reserved but have a relatively low level of interference with
a link between the transmitting UE and the receiving UE(s) in accordance with some
aspects of the disclosed subject matter, and FIG. 13B is a schematic illustration of a
transmitting UE, a receiving UE, and other UEs that may cause interference on a link
between the transmitting UE and the receiving UE(s) and/or be affected by interference
caused by alink between the transmitting UE and the receiving UE(s) in accordance with
some aspects of the disclosed subject matter.

[0262] At 1302, a UE (e.g., UE 126, UE 128, UE 130, UE 132, UE 206a, UE 206b, UE
A 502, UE B 504, UE A 1352, UE B 1354, UE C 1356, UE D 1358, UE E 1360, UE F
1362, etc.) can determine a signal-to-interference ratio (SIR) between a first link
connecting a first TX UE and an RX UE, and a second link connecting a second TX UE
and the RX UE.
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[0263] For example, the UE can determine an SIR between a first link connecting UE B
1354 and UE A 1352, and a second link connecting UE C 1356 and UE A 1352.

[0264] As another example, the UE can determine an SIR between a first link connecting
UE B 1354 and UE A 1352, and a second link connecting UE D 1358 and UE A 1352.

[0265] As yet another example, the UE can determine an SIR between a first link
connecting UE C 1356 and UE F 1362, and a second link connecting UE B 1354 and UE
F 1362.

[0266] In some aspects, the UE can determine the SIR based on values that it has
measured. For example, if the UE executing process 1300 is an RX UE (e.g., UE A 1352),
the UE can determine the SIR based on reference signal received power (RSRP) estimates
that the UE generated based on signals received by the UE.

[0267] Alternatively, in some aspects, the UE can determine the SIR based on values that
it has received from another device. For example, if the UE executing process 1300 is a
TX UE (e.g., UE B 1354), the UE can determine the SIR based on RSRP estimates that
the UE received from another UE (e.g., UE A 1352).

[0268] In addition to, or in lieu of, determining the SIR at 1302, in some aspects, a UE
can determine an adaptive RSRP threshold (e.g., as described above in connection with
FIG. 5) based on an SIR threshold and an RSRP at an RX UE. For example, if the UE
determines an adaptive RSRP threshold, the UE can compare an RSRP from a potentially
interfering TX measured at an RX UE to the RSRP threshold to determine if transmission
from the potentially interfering TX are likely to interfere with a transmission to the RX
UE. Accordingly, in some aspects, 1302 can be omitted.

[0269] At 1304, a UE can identify resources reserved by the second UE. In some aspects,
the UE can use any suitable technique or combination of techniques to identify resources
reserved by the second UE. For example, as described above in connection with 516 and
520 of FIG. 5, the UE can receive SCI from the second UE that reserves resources, and
can identify the reserved resources by decoding the SCI.

[0270] At 1306, a UE can determine, for each resource reserved by the second UE, if
another UE reserved the same resource. For example, the UE can execute 1302 and/or
1304 for any number of nearby UEs (e.g., any TX UE that transmits an SCI that can be
decoded by the UE), and can identify resources that are reserved by multiple UEs.

[0271] If a UE determines that there are multiple reservations for a common resource

("YES" at 1308), process 1300 can move to 1310. At 1310, a UE can determine an
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aggregate SIR (or total RSRP) based on the RSRP of each potentially interfering link. For
example, the UE can aggregate an RSRP from each potentially interfering link. For
example, the UE can sum the RSRP's from each potential interfering UE in the linear
domain (e.g., ¥, RSRP; E~UE,> Where N is the number of potentially interfering UEs).
In such an example, the aggregate power can be converted into a log domain value to
facilitate comparison to an RSRP threshold in the log domain. In such an example, the
UE can determine an aggregate SIR (e.g., by subtracting an aggregated RSRP in the log
domain from the RSRP of the desired link in the log domain). Alternatively, the UE can
compare the aggregate RSRP to an adaptive RSRP threshold (e.g., as described above in
connection with FIG. 5).

[0272] Otherwise, for resources that are not associated with multiple reservations, ("NO"
at 1308), process 1300 can move to 1312. At 1312, a UE can identify resources that are
associated with an SIR that is above the SIR threshold as available resources. In some
aspects, a UE can identify resources that are associated with an SIR that is above the SIR
threshold by comparing an RSRP of a potentially interfering link(s) to an adaptive RSRP
threshold (e.g., if the interfering RSRP is below the adaptive RSRP threshold the resource
can be identified as available, as the power of the interfering link(s) is sufficiently lower
than the desired signal).

[0273] At 1314, a UE can identify resources that are associated with an SIR that is below
the SIR threshold as unavailable resources. In some aspects, a UE can identify resources
that are associated with an SIR that is below the SIR threshold by comparing an RSRP of
a potentially interfering link(s) to an adaptive RSRP threshold (e.g., if the interfering
RSRP is above the adaptive RSRP threshold the resource can be identified as unavailable,
as the power of the interfering link(s) is not sufficiently lower than the desired signal and
is likely to cause an unacceptable level of interference).

[0274] At 1316, a UE can transmit a report to a TX UE identifying available and/or
unavailable resources. In some aspects, the UE can transmit the report using any suitable
technique or combination of techniques. For example, the UE can transmit the report
using techniques described above in connection with 522 of FIG. 5. In some aspects, 1316
can be omitted when a UE executing process 1300 is a TX UE.

[0275] FIG. 14 is an example of reports generated by a transmitting UE accounting for
resources that have a relatively low level of interference with a link between the

transmitting UE and the receiving UE(s), and a report from an assisting UE for an
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upcoming resource selection window, and a combined report that can be used to select a
resource to use to transmit data in accordance with some aspects of the disclosed subject
matter. FIG. 14 shows a first RA report 1402 generated by UE B, and a second RA report
1404 generated by UE A. As described above in connection with FIG. 5, in some aspects,
UE B can combine report 1402 and report 1404 to determine whether a particular resource
is available or unavailable for use by UE B. For example, UE B can perform a bitwise
logical AND operation 1406 between report 1402 and report 1404, and a resource can be
identified as available if it is identified as available in both report 1402 and report 1404.

[0276] FIG. 14 includes conceptual illustrations of switches 1408 and 1410, which can
represent a result of a technique selection process. In the example shown in FIG. 14 both
switches 1408 and 1410 are illustrated as closed, which can represent a technique in which
reports 1402 and 1404 are both used to generate a combined report 1412 that can be used
to identify available resources that can be selected by UE B.

[0277] Although not shown, an example with switch 1408 open and switch 1410 closed
can represent a technique in which only report 1402 is used (in such an example AND
1406 and combined report 1412 can be omitted).

[0278] Additionally, although also not shown, an example with switch 1408 closed and
switch 1410 open can represent a technique in which only report 1404 is used by UE B
(in such an example AND 1406 and combined report 1412 can be omitted).

[0279] Additionally, FIG. 14 shows a conceptual illustration of another report 1414 (e.g.,
an SIR report) that can be used to convey SIR values (in FIG. 14, average SIR values)
based on a comparison of the power on a link between UE B and UE A, and links between
potentially interfering UEs (e.g., UE-C and UE-D, such as UE C 1356 and UE D 1358 in
FIG. 13B). In the example of FIG. 14, the values in report 1414 can be used by UE B to
identify resources that are reserved but would not cause an unacceptable level of interfere
with transmissions to UE A. In some aspects, RA report 1404 and SIR report 1414 can
be included in a resource availability and SIR report 1416. For example, resource
availability and SIR report 1416 can be transmitted to UE B to convey information in
both report 1404 and SIR report 1414. Alternatively, in some aspects, RA report 1404
and SIR report 1414 can be conveyed to UE B separately (e.g., as separate reports
transmitted using different resources).

[0280] FIG. 15 is a flow chart illustrating an exemplary process 1500 for a transmitting

UE to sense resources that are reserved and which would be subject to a relatively high
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level of interference from a link between the transmitting UE and the receiving UE(s) in
accordance with some aspects of the disclosed subject matter.

[0281] At 1502, a UE (e.g., UE 126, UE 132, UE 206b, UE B 504, UE B 1354, UE C
1356, UE D 1358, etc.) can receive an indication of a received power signal (e.g., an
RSRP value) measured at an RX UE for a signal transmitted from a first TX UE. In some
aspects, the UE can receive the indication using any suitable technique or combination of
techniques. For example, the UE can use techniques described above in connection with
1026 of FIG. 10.

[0282] At 1504, a UE can receive an indication of a received power signal (e.g., an RSRP
value) measured at the RX UE for a signal transmitted from a second TX UE. In some
aspects, the UE can receive the indication using any suitable technique or combination of
techniques. For example, the UE can use techniques described above in connection with
1026 of FIG. 10.

[0283] At 1506, a UE can determine, for each resource reserved by the second UE, if a
cross-link interference (CLI) between a link connecting the first TX UE and the RX
another UE reserved the same resource. For example, the UE can execute 1302 and/or
1304 for any number of nearby UEs (e.g., any TX UE that transmits an SCI that can be
decoded by the UE), and can identify resources that are reserved by multiple UEs.

[0284] If a UE determines that there are multiple reservations for a common resource
("YES" at 1508), process 1500 can move to 1510. At 1510, a UE can determine a CLI
contribution caused by each TX UE at a peer RX UE.

[0285] For example, UE B 1354 in FIG. 13B can receive an RSRP value from UE E 1360
indicative of an RSRP of a signal transmitted by UE B 1354 and received by UE E 1360
(e.g., at 1502), and can receiving receive an RSRP value from UE E 1360 indicative of
an RSRP of a signal transmitted by UE D 1358 and received by UE E 1360 (e.g., at 1504).
As another example, UE B 1354 can receive an SIR value from UE E 1360 indicating an
SIR between a desired link from UE D 1358 to UE E 1360 and an interfering link between
UE B 1354 and UE E 1360. UE B 1354 can use RSRPg_ and RSRP;_; to determine a
CLI caused by UE B 1354 at UE E 1360. However, if UE C 1356 reserved the same
resource as UE D 1358 (e.g., to transmit a packet to UE F 1362), the signal from UE C
1356 can also be expected to cause CLI at UE E 1360. Accordingly, in some aspects, UE
B 1354 can aggregate the CLI at UE E 1360 caused by UE C 1356 and the CLI at UE E

1360 that can be expected if UE B 1354 reserves the same resource.
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[0286] Otherwise, for resources that are not associated with multiple reservations, ("NO"
at 1508), process 1500 can move to 1312. At 1312, a UE can identify resources that are
associated with an SIR that is above the SIR threshold as available resources. In some
aspects, a UE can identify resources that are associated with an SIR that is above the SIR
threshold by comparing an RSRP of a potentially interfering link(s) to an adaptive RSRP
threshold (e.g., if the interfering RSRP is below the adaptive RSRP threshold the resource
can be identified as available, as the power of the interfering link(s) is sufficiently lower
than the desired signal).

[0287] At 1512, a UE can identify resources with a CLI that exceeds a CLI threshold as
unavailable (e.g., due to an unacceptable level of interference that can be expected if the
UE selected the resource). Returning to the example described above in connection with
1510, if the aggregated CLI is above a CLI threshold (e.g., a fixed CLI threshold or an
adaptive CLI threshold based on RSRP,_g), UE B 1354 can identify the resource as
unavailable, even if the interference at UE A 1352 is acceptable and/or an RSRP,_ 5 is
below a fixed threshold. Otherwise, if the aggregated CLI is below the CLI threshold, the
resource can remain available.

[0288] In some aspects, the UE can compare an SIR (e.g., based on a comparison of
desired link and the potentially interfering link from the UE) to an SIR threshold to
identify resources that may experience an unacceptable level of CLI if the UE selects the
resource.

[0289] FIG. 16 is an example of reports generated by a transmitting UE accounting for
resources that would be subject to a relatively high level of interference from a link
between the transmitting UE and the receiving UE(s), and a report from an assisting UE
for an upcoming resource selection window, and a combined report that can be used to
select a resource to use to transmit data in accordance with some aspects of the disclosed
subject matter.

[0290] FIG. 16 is similar to FIG. 14, and further includes resources that are identified as
unavailable by UE B due to strong interference with other UEs. For example, FIG. 16
shows a first RA report 1602, a second RA report 1604, a bitwise logical AND operation
1606 that can be used to combine reports 1602 and 1604, a combined report 1612, and
switches 1608 and 1610 that conceptually represent which report(s) are used to identify
available resources, which are similar to corresponding components in FIG. 14.

Additionally, FIG. 16 shows another report 1614 that is similar to report 1414 described
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above in connection with FIG. 14. In some aspects, RA report 1604 and SIR report 1614
can be included in a resource availability and SIR report 1616. For example, resource
availability and SIR report 1616 can be transmitted to UE B to convey information in
both report 1604 and SIR report 1614. Alternatively, in some aspects, RA report 1604
and SIR report 1614 can be conveyed to UE B separately (e.g., as separate reports
transmitted using different resources).

[0291] FIG. 16 shows a conceptual illustration of yet another report 1618 that can be used
to convey SIR values (in FIG. 16, average SIR values) based on a comparison of the
power on alink between a TX UE (e.g., UE C 1356 and UE D 1358 in FIG. 13B), and an
RX UE (e.g., UE E 1360 and UE F 1362, respectively), and links between UE B (e.g.,
UE B 1354 in FIG. 13B) and non-targeted RX UEs (e.g., UE E 1360 and UE F 1362,
respectively). In the example of FIG. 16, the values in report 1618 can be used by UE B
to identify resources that are reserved and may cause weak interference at a target UE
(e.g., UE A), but would cause an unacceptable level of interfere with transmissions to
other UEs (e.g., UE E or UE F). In some aspects, RA report 1602 and SIR report 1618
can be included in a resource availability and SIR report 1620 that can be used to record
resource availability and/or SIR information that can be used to determine which
resources are available in a resource selection window. Alternatively, in some aspects,
RA report 1604 and SIR report 1614 can be recorded separately (e.g., as separate reports
transmitted using different resources).

[0292] FIG. 17 is a flow chart illustrating an exemplary process 1700 for sidelink resource
allocation in accordance with some aspects of the present disclosure. As described below,
some or all illustrated features may be omitted in a particular implementation within the
scope of the present disclosure, and some illustrated features may not be required for
implementation of all features. In some examples, the process 1700 may be carried out
by a UE or scheduled entity as illustrated in any of FIGS. 1, 2, 4, 5, 6, 7, and/or 10. In
some examples, the process 1700 may be carried out by any suitable apparatus or means
for carrying out the functions or algorithm described below.

[0293] At block 1702, a UE may determine one or more parameters related to reliability
of asidelink. For example, a UE 400 may retrieve a parameter related to a target reliability
and/or a parameter that can be used to estimate a likely reliability of transmissions, as

described above.
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[0294] At block 1704, the UE may select, based on the one or more parameters, a resource
selection technique from a plurality of resource selection techniques. For example, the
UE 400 utilize a sidelink resource allocation technique selection circuit 442 to select a
suitable resource selection technique, as described above,

[0295] At block 1706, the UE may receive a packet to be transmitted using a sidelink slot.
For example, a data source (e.g., a higher-layer entity such as a MAC entity and/or a
software application) may generate and send a message (e.g., including one or more
packets) to a physical layer entity (e.g., a sidelink resource selection circuit 440) for
transmission over a sidelink channel.

[0296] At block 1708, the UE may, in response to receiving the packet to be transmitted
using a sidelink slot, select a resource from a plurality of resources within a resource
selection window based on the selected resource selection technique. For example, the
UE 400 may utilize a sidelink resource selection circuit 440 to employ the algorithm of
the selected resource selection technique, as described above.

[0297] At block 1710, the UE may transmit the packet using the selected resource. For
example, UE 400 may employ a transceiver 410 to transmit the message over the selected
resource.

[0298] FIG. 18 is a flow chart illustrating a further exemplary process 1800 for sidelink
resource allocation in accordance with some aspects of the present disclosure. As
described below, some or all illustrated features may be omitted in a particular
implementation within the scope of the present disclosure, and some illustrated features
may not be required for implementation of all features. In some examples, the process
1800 may be carried out by a UE or scheduled entity as illustrated in any of FIGS. 1, 2,
4,5, 6,7, and/or 10. In some examples, the process 1800 may be carried out by any
suitable apparatus or means for carrying out the functions or algorithm described below.

[0299] At block 1802, a UE may request a report indicative of resources available in a
resource selection window. For example, a UE 400 may employ a transceiver 410 to
transmit a request on a sidelink channel or carrier, e.g., via a sidelink control information
(SCI), or any other suitable request message format.

[0300] At block 1804, the UE may receive, during a sensing window, a plurality of
sidelink control information (SCI) messages from one or more devices located proximate

to the UE, where each of the plurality of SCI messages indicates which future resources
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the device that transmitted that SCI is reserving. For example, the UE 400 may employ
the transceiver 410 to receive the SCI messages.

[0301] At block 1806, the UE may generate a first report indicative of which of a plurality
of resources in the resource selection window are available based on the plurality of SCI
messages received during the sensing window. For example, the UE 400 may employ a
sidelink resource selection circuit 440 to generate (e.g., in memory 405) a table having a
suitable format indicating available sidelink resources.

[0302] At block 1808, the UE may receive a second report indicative of which of the
plurality of resources in the resource selection window are available. For example, the
UE 400 may utilize a transceiver 410 to receive a message (e.g., a SCI carried on a
sidelink channel, or any other suitable message or format) indicating sidelink resource
availability information.

[0303] At block 1810, the UE may select a resource in the resource selection window
indicated as available in both the first report and the second report. For example, the UE
400 may employ a sidelink resource selection circuit 440 to combine the respective
reports in any of the various fashions described above, and to select a suitable resource
based on the combined resource allocation report.

[0304] At block 1812, the UE may transmit a packet using the selected resource. For
example, the UE 400 may employ a transceiver 410 to transmit one or more packets over
a sidelink carrier or channel.

[0305] The following simulation results represent a particular simulated implementation
of techniques described herein, and are not intended to be limiting or represent a
prediction of how effective techniques described herein are likely to be in practice.

[0306] Various resource allocation techniques described above were simulated, and
results of various simulations are described below. In the simulations, each TX UE was
associated with a single unique RX UE, which generated RA reports for techniques that
included monitoring by an RX UE. In the simulations, RF-distance was used to evaluate
the reliability of a link between a TX UE and an associated RX UE. RF-distance in the
simulations is the sum of pathloss and shadow fading values for the link between any TX-
UE and the associated RX-UE. In the simulations, RA reports were assumed to be
immediately available with no latency to avoid overcomplicating the simulations. RSRP

can be used as
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[0307] In the tables below, RL-X (e.g., RL-99, RL-95) represents a reliability level-X.
For a given RL-X, the average RF-distance at which packet decoding reliability falls
below a pre-defined value represents performance of the technique. For example, for RL-
99, the simulation was used to determine an average RF distance at which 1 out of every
100 packet was not decoded by the RX UE. Accordingly, a higher RF-distance
corresponds to better performance. Alternatively, if the RF-distance were held constant,
the TX UE could use less power to achieve a target reliability.

[0308] The following parameters were used in the simulations: inter-site distance (ISD);
Nrx: Trep: and Ngg. ISD represents a distance between two adjacent site centers, and can
be used to control a density of UEs in a given area in the simulation, and Ny represent
the average number of TX UEs per site. Accordingly, if ISD is decreased while holding
Nrx constant, the density of UEs generally increases, which can simulate a higher network
load.

[0309] Trep represents the average inter-packet generation time for each TX UE, and Npg
represents the packet (or transport block, TB) size in number of RBs used on PSSCH. In
the simulations described below, N1y and Ty, were fixed at Npy = 252 UEs per site, and
Trep = 100 ms.

[0310] TABLE 1 includes simulation results for a simulated lightly loaded network with
ISD = 250 meters, and NRB =30 RBs/TB. As shown in TABLE 1, RX-only sensing and
AND-combining were about 2 and 3 dBs higher for a reliability level target of 0.90 packet
decoding success probability. For reliability > 0.99, RX-only sensing and AND-
combining were about 3-4 dBs higher than TX-only. The highest performing technique

at each reliability level is underlined in the tables below.

RL-99 RL-95 RL-90
TX-only 110.9 dB 115.4 dB 116.5 dB
RX-only 1145 dB 116.7 dB 118.7 dB
AND-combining | 1154 dB 116.7 dB 1192 dB

TABLE 1

TABLES 2 and 3 include simulation results for a simulated heavily loaded network with
ISD = 200 meters and Nrs = 50 RBs/TB. RX-only sensing performed about 8 dB better
than TX-only sensing for RL-99, 9 dBs better for RL-95, and 6 dBs for RL-90.

Applications that may benefit from higher reliability gain more from the RX-only
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technique. This can potentially be attributed to TX-only and AND-combining identifying
many more resources as unavailable that are available when the RSRP at the RX-UE is

measured. RX-only sensing performed better overall reliability levels in this simulation.

RL-99 RL-95 RL-90
TX-only 95.9 dB 102.8 dB 107.1 dB
RX-only 103.8dB 111.5dB 113.0dB
AND-combining | 97.3 dB 104.4 dB 109.8 dB

TABLE 2

In TABLE 3, RX-only2 is a technique in which only information monitored by the RX
UE is used, and an adaptive RSRP threshold/SIR threshold was also used. Similarly, CLI2
is a technique in which the TX UE evaluates CLI at other nearby RX UEs (e.g., non-
targeted UEs), and an adaptive RSRP threshold/SIR threshold was also used by the RX
UE. The values in parentheses are the CLI threshold used to determine whether the TX

UE would cause an unacceptable level of CLL

RL-99 RL-95 RL-90 No. of Links with RL-99

TX-only 95.9dB 102.8 dB 107.1 dB 33
RX-only 103.8dB | 111.5dB 113.0dB 76

RX-only2 105.2dB | 112.2dB 113.1dB 101
AND- 97.3dB 104.4 dB 109.8 dB 41

combining
CLI (10 dB) 103.7dB | 110.3dB 112.8 dB 77
CLI (8 dB) 1044dB | 111.5dB 113.1dB 82
CLI2(10dB) [1047dB |111.8dB 113.1dB 99
CLI2 (8 dB) 1041dB | 112.5dB 113.1dB 90
TABLE 3

[0311] FIG. 19 is a flow chart illustrating an exemplary process for sidelink
communication according to a selected resource selection procedure. As described below,
some or all illustrated features may be omitted in a particular implementation within the
scope of the present disclosure, and some illustrated features may not be required for
implementation of all features. In some examples, the process 1900 may be carried out

by a UE or scheduled entity as illustrated in any of FIGS. 1, 2, 4-10, 13B, 14, and/or 16.
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In some examples, the process 1900 may be carried out by any suitable apparatus or
means for carrying out the functions or algorithm described below.

[0312] At block 1902, a first UE (e.g., TX UE or UE B 504, 604, 704, 1004 of FIGS. 5,
6, 7, and/or 10) may generate a packet for transmission over a sidelink resource pool. In
some examples, the first UE may generate a packet to be transmitted in a higher layer
entity (e.g., a MAC entity and/or a software entity). In other examples, the first UE may
receive and decode another packet from another device and generate a packet to be
transmitted based on another packet. In some aspects, a sidelink resource pool may
include multiple sidelink resources in a resource selection window. Examples of the
sidelink resource may include a resource block, a subcarrier, a frequency spectrum
(channel or carrier), a time slot or subframe of a TDD/FDD component carrier, a
spreading code, a precoder, and/or other resources commonly used for sidelink
communication.

[0313] At block 1904, the first UE may transmit, to a second UE (e.g., RX UE or UE A
502, 602, 702, 1002 of FIGS. 5, 6, 7, and/or 10), the packet to a second UE on a set of
sidelink resources of the sidelink resource pool. A set of sidelink resources may, for
example, include any suitable collection of sidelink resources, or portion of sidelink
resources, of the sidelink resource pool. In some scenarios, the first UE may include an
antenna and transmit the packet via the antenna to the second UE. In some instances, the
first UE may select the set of sidelink resources based on a resource selection procedure
of multiple resource selection procedures. This procedure is further explained in
connection with FIG. 20. In further instances, the first UE may select the resource
selection procedure based on one or more utilization parameters corresponding to one or
more resources of the sidelink resource pool.

[0314] In some scenarios, the first UE may determine the one or more utilization
parameters corresponding to one or more resources of the sidelink resource pool, which
correspond to one or more parameters at 714 in FIG. 7. The one or more utilization
parameters corresponding to one or more resources of the sidelink resource pool
individually or in combination affect reliability of the transmission to the second UE. In
some examples, the reliability may be measured by a signal strength or a performance
gain for a given reliability level-X (RL-X) (e.g., RL-99, RL-95). For example, for RL-99,
the first UE may determine an average signal strength or performance gain at which 1 out

of every 100 packet was not decoded by the second UE. Thus, the first UE may measure
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the reliability of the multiple resources selection procedures based on the one or more
utilization parameters and select one resource selection procedure of the multiple resource
selection procedures based on the measured reliability. For example, the first UE may
select a resources selection procedure having the highest signal strength or performance
gain among multiple resource selection procedure for a given RL-X.

[0315] In some aspects of the disclosure, the one or more utilization parameters may
include a channel utilization parameter indicative of a measurement of a network load for
the transmission associated with the packet for transmission. In some examples, the
channel utilization parameter may include a Channel Busy Ratio (CBR) value calculated
using a received power in a set of measured resources corresponding to the sidelink
carrier. For example, when the first UE determines that network load in the proximity of
the second UE is relatively light (e.g., a CBR less than 0.5, 0.8, or any other suitable CBR
threshold), the first UE may select a resource selection procedure (e.g., a cross-link
interference (CLI) based, or AND-combining resource selection procedure) based on the
measured reliability. When the network load in the proximity of the second UE is
relatively heavy, the first UE may select a different resource selection procedure (e.g., an
RX-only resource selection procedure).

[0316] In further examples, the first UE may determine the resource selection procedure
as a sensing procedure (e.g., a TX-only, AND-combining, SRI-based, or CLI-based
resource selection procedure) or a non-sensing procedure (e.g., an RX-only resource
selection procedure) for the first UE based on the CBR value exceeding the threshold.
Thus, the first UE may switch between a sensing resource selection procedure (e.g., a TX-
only, AND-combining, SRI-based, or CLI-based resource selection procedure) and no-
sensing resource selection procedure (e.g., an RX-only resource selection procedure)
based on availability of inter-UE coordination and/or based on the measured network load
(e.g., CBR value). For example, if the first UE determines that network load in the
proximity of the second UE is relatively light, the first UE may switch the current resource
selection procedure to or maintain the sensing resource selection procedure (e.g., an SRI-
based, CLI-based, or AND-combining resource selection procedure). Otherwise, the first
UE may switch the current resource selection procedure to or maintain the no-sensing
resource selection procedure (e.g., a RX-only resource selection procedure).

[0317] In other aspects, the first UE may determine a packet priority parameter indicative

of a priority of the transmission associated with the packet. For example, for a higher
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priority packet, the first UE may select a resource selection procedure that provides higher
reliability (e.g., strong signal strength, reduced latency, a reduced likelihood that the
packet is dropped, etc.).

[0318] In further aspects, the first UE may determine a remaining packet delay budget
(PDB) parameter indicative of a PDB of the transmission associated with the packet. For
a packet associated with a shorter or lower PDB, the first UE may select a resource
selection procedure that provides higher reliability.

[0319] In still further aspects, the first UE may determine a parameter indicative of a cast
type associated with the packet. For example, a packet that is to be unicast may not be as
sensitive to reduced reliability as a packet that is to be groupcast or broadcast. Thus, for
a packet associated with multicast or groupcast communication, the first UE may select a
resource selection procedure that provides higher reliability than another resource
selection procedure for unicast communication.

[0320] In still further aspects, the first UE may determine a parameter indicative of a
distance between the first UE and the second UE. In some examples, the distance may
include an RF-distance between the first UE and the second UE for unicast
communication. The RF-distance may be calculated, for example, by summing pathloss
and the shadow fading values for the link between the first UE and the second UE. In
other examples, the distance may include a range parameter derived from SCI received
from UEs for group cast communication. For example, a larger range for a groupcast can
be expected to impact reliability (e.g., signals transmitted over a longer range can be
received with a lower power).

[0321] In still further aspects, the first UE may determine a packet reliability requirement
parameter indicative of a predetermined level of a transmission characteristic of the
transmission associated with the packet. For example, the packet reliability requirement
parameter may indicate that a packet for the transmission meets transmission
characteristics (e.g., transmission power, MCS, etc.). In other examples, the packet
reliability requirement parameter may indicate a reliability threshold for a selected
resource selection procedure (e.g., not less than 110 dB for RL 99).

[0322] In still further aspects, the first UE may determine a parameter indicative of a
periodicity at which the first UE is configured to sense or monitor received signals. For
example, when the first UE is configured to use a particular discontinuous reception

(DRX) interval, the first UE may select a resource selection procedure that has more RX-
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UE involvement (e.g., an RX-only, CLI-based, or AND-combining resource selection
procedure).

[0323] In still further aspects, the first UE may determine a parameter indicative of a
power at which the first UE is configured to transmit using the resources. For example,
transmitting with lower power can reduce reliability of a transmission.

[0324] Accordingly, based on the one or more utilization parameters described above, the
first UE may measure the reliability (e.g., signal strength or performance gain) of multiple
resource selection procedures under a given reliability level (RX-L). Then, the first UE
may select a suitable resource selection procedure based on the measured reliability.
Based on the selected resource selection procedure of multiple resource selection
procedures, the first UE may select the set of sidelink resources. This procedure is further
explained in connection with FIG. 20 below.

[0325] FIG. 20 is a flow chart illustrating an exemplary process for selecting available
resources based on a resource selection procedure among multiple resource selection
procedures. As described below, some or all illustrated features may be omitted in a
particular implementation within the scope of the present disclosure, and some illustrated
features may not be required for implementation of all features. In some examples, the
process 2000 may be carried out by a UE or scheduled entity as illustrated in any of FIGS.
1,2,4-10, 13B, 14, and/or 16. In some examples, the process 2000 may be carried out by
any suitable apparatus or means for carrying out the functions or algorithm described
below.

[0326] As explained above in connection with FIG. 19, the first UE (e.g., TX UE or UE
B 504, 604, 704, 1004 of FIGS. 5, 6, 7, and/or 10) may select a resource selection
procedure from multiple resource selection procedures based on one or more utilization
parameters related to utilization of the sidelink carrier. In some examples, the multiple
resource selection procedures may include, for example, TX-only, RX-only, AND-
combining, SIR-based, CLI-based, and random resource selection procedures. Then, the
first UE may select a set (e.g., available resource(s)) of sidelink resources of the sidelink
resource pool to transmit a packet according to the selected resource selection procedure.

[0327] At block 2002, the first UE may determine if the selected resource selection
procedure uses the first UE to sense resource availability. If the first UE senses the
resource availability (“YES” at block 2002), the first UE may sense the resource
availability and select the TX-only, AND-combining, SIR-based, or CLI-based resource
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selection procedure. However, if the first UE does not sense the resource availability
(*NO” at block 2002), the first UE does not sense the resource availability and select the
RX-only resource selection procedure.

[0328] If the first UE senses the resource availability (“YES” at block 2002), at block
2004, the first UE may sense or monitor resources in a resource sensing window and
receive a sidelink control information (SCI) message from a third UE. The SCI message
may include information indicating a set of reserved resources of the sidelink resource
pool in a resource selection window. For example, the SCI message may indicate the set
of reserved resources that is reserved in the resource selection window by the third UE.
The first UE may receive the SCI message during the resource sensing window. In some
examples, the SCI message may further include priority information of the packet to be
transmitted.

[0329] At block 2010, the first UE may identify available or unavailable resources in the
resource selection window based on the SCI message. For example, the SCI message may
include a reference signal (e.g., a demodulation reference signal (DMRS)). The first UE
may estimate a signal strength (e.g., reference signal received power (RSRP) or reference
signal received quality (RSRQ)) based on the reference signal in the SCIL. In some
examples, the first UE may determine that a resource corresponding to the reference
signal is available when the signal strength is not less than a predetermined threshold.
When the signal strength is less than the predetermined threshold, the first UE may
determine that the resource is unavailable. Thus, the first UE may determine a resource
availability including one or more available sidelink resources based on the SCI message.
In some examples, when the first UE does not receive a resource report from a second
UE (e.g., RX UE or UE A 502, 602, 702, 1002 of FIGS. 5, 6, 7, and/or 10) that senses
resource availability in the resource selection window, the first UE may be the only UE
that senses the resource availability in the resource selection window. Then, the first UE
may select the set of sidelink resources for transmitting the packet from the one or more
available sidelink resources. This selected resource selection procedure may be referred
to as a TX-only resource selection procedure.

[0330] With or without the first UE sensing resource availability, at block 2006, the first
UE may determine if the selected resource selection procedure uses the second UE to
sense resource availability (e.g., the first UE requests and receives a resource report about

the resource sensing result) from the second UE. If the second UE senses the resource
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availability (“YES” at block 2006), the selected resource selection procedure may, for
example, be the RX-only, AND-combining, SIR-based, or CLI-based resource selection
procedure. However, if the second UE does not sense the resource availability (“"NO” at
block 2006), the selected resource selection procedure may be the TX-only resource
selection procedure explained above.

[0331] If the first UE uses the second UE to sense the resource availability (“YES™ at
block 2006), at block 2008, the first UE may receive a resource report from the second
UE. The resource report may, for example, indicate a first resource availability including
one or more first available sidelink resources of the sidelink resource pool. In some
examples, the first UE may explicitly transmit a request to the second UE for the resource
report. In other examples, the first UE may receive the resource report without the explicit
request. For example, the second UE may transmit the resource report periodically
without any explicit request. Also, the second UE may be triggered for transmitting the
resource report by observing multiple consecutive collisions in the first UE’s
transmissions.

[0332] At block 2010, the first UE may identify available or unavailable resources in the
resource selection window based on the resource report from the second UE. That is, the
second UE may determine available or unavailable resources in the resource selection
window. The second UE may indicate a first resource availability including one or more
first available sidelink resources (e.g., available resource(s)) of the sidelink resource pool
in the resource report. In some examples, when the first UE does not sense resource
availability in the resource selection window, the first UE may only use the second UE
that sense the resource availability in the resource selection window by receiving the
resource report from the second UE. This selected resource selection procedure may be
referred to as an RX-only resource selection procedure. Thus, in the RX-only resource
selection procedure, the first UE may select the set of sidelink resources for transmitting
the packet from the first resource availability.

[0333] In some examples, the first UE may sense the resource availability at block 2004
and at the same time receive the resource report from the second UE at block 2008. For
example, the first UE may receive a resource report from the second UE. The resource
report may indicate a first resource availability including one or more available sidelink
resources of the sidelink resource pool during the resource selection window. Also, the

first UE may receive an SCI message from a third UE. The SCI message may include
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information indicating a set of reserved resources during the resource selection window.
The first UE may determine a second resource availability during the resource selection
window based on the SCI message. The second resource availability may include one or
more second available sidelink resources of the sidelink resource pool.

[0334] At block 2010, the first UE may combine the first resource availability that the
first UE sensed and the second resource availability of the resource report, which the
second UE sensed. In some examples, the first UE may determine one or more third
available sidelink resources available both in the first resource availability and the second
resource availability. That is, the first UE may determine the one or more third available
sidelink resources that are available both in the one or more first available sidelink
resources and the one or more second available sidelink resources. For example, the
resource report may include a first binary matrix including multiple elements
corresponding to the sidelink resource pool in the resource selection window. In some
examples, one or more first elements of the first binary matrix may correspond to the one
or more first available sidelink resources indicating the first resource availability by the
second UE. A second binary matrix including multiple elements may correspond to the
sidelink resource pool in the resource selection window. In some examples, one or more
second elements of the second binary matrix may correspond to the one or more second
available sidelink resources indicating the second resource availability based on the SCI
message from the third UE. The first UE may, for example, determine one or more third
available sidelink resources by performing a bitwise logical AND operation between the
one or more first elements of the first binary matrix and the one or more second elements
of the second binary matrix. This selected resource selection procedure may be referred
to as an AND-combining resource selection procedure. In the AND-combining resource
selection procedure, the first UE may select the set of sidelink resources from the one or
more third available sidelink resources. The TX-only, RX-only, and AND-combining
resource selection procedures are further described above in connection with FIG. 11.

[0335] At block 2012, the first UE may determine if the selected resource selection
procedure is an SIR-based resource selection procedure. If the procedure is an SIR-based
resource selection procedure (“YES” at block 2012), the first UE may follow the SIR-
based resource selection procedure at block 2014. If the procedure is not an SIR-based
resource selection procedure (“NO” at block 2012), the first UE may determine if the

procedure is a CLI-based selection procedure.
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[0336] At block 2014, the first UE may perform the SIR-based resource selection
procedure as described in connection with FIGS. 13A and 13B. In some examples, the
first UE may make a reserved resource available based on an SIR of the respective
reserved resource. For example, based on the SCI message from the third UE, the first
UE may identify the set of reserved resources of the sidelink resource pool in the resource
selection window. Also, based on the resource report from the second UE, the first UE
may identify another set of reserved resources of the sidelink resource pool in the resource
selection window. The another set of reserved resources may include one or more sidelink
resources other than the one or more first available sidelink resources in the sidelink
resource pool. The first UE may determine a subset of reserved resources reserved both
in the set of reserved resources and the another set of reserved resources. In some
examples, the subset of reserved resources may be determined by combining the set of
reserved resources of the SCI message and the another set of reserved resources based on
the resource report. For example, the combining is a bitwise logical AND operation of
the set of reserved resources of the SCI message and the another set of reserved resources
based on the resource report. In some examples, the subset of reserved sidelink resources
may include reserved resource(s) reserved by the third UE indicated both in the SCI
message in view of the first UE and based on the resource report in view of the second
UE.

[0337] The first UE may, then, update the set of sidelink resources (i.¢., available sidelink
resources) to include one or more reserved resources of the subset when an SIR (e.g., SIR
= the signal strength of the potentially interfering link between the second and third UEs
— the signal strength of the target link between the first and second UEs) of the one or
more reserved resources between a first signal strength and a second signal strength is not
less than a threshold (e.g., SIR threshold). Here, the first signal strength may be associated
with a first link between the first UE and the second UE while the second signal strength
may be associated with a second link between the third UE and the second UE. The first
signal strength may include a first RSRP, a first reference signal received quality (RSRQ),
or any other suitable measurement of the first signal strength. The second signal strength
may also include a second RSRP, a second RSRQ, or any other suitable measurement of
the second signal strength. For example, the first link between the first UE and the second
UE has a signal strength of 110 dB on a reserved resource by the third UE in view of the
first UE while the second link between the third UE and the second UE has a signal
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strength of 115 dB on a reserved resource by the third UE in view of the second UE.
When an SIR threshold is set as 10 dB, the SIR on the reserved resource between the first
UE and the third UE may be 15 dB (115 dB — 110 dB) that is greater than or equal to the
SIR threshold (10 dB). Then, the first UE may update the set (available resource(s)) of
the sidelink resources of the sidelink resource pool to include the reserved resource. It
should be appreciated that the exemplified SIR threshold and the signal strength above
may be any other suitable values.

[0338] At block 2016, the first UE may determine if the selected resource selection
procedure is a CLI-based resource selection procedure. If the procedure is a CLI-based
resource selection procedure (“YES™ at block 2016), the first UE may follow the CLI-
based resource selection procedure at block 2018. If the procedure is not a CLI-based
resource selection procedure (“NO” at block 2016), the first UE may use available
resources (e.g., set of sidelink resources) for transmission of the packet based on the TX-
only, RX-only, or AND-combining resource selection procedure. In other examples, the
CLI-based resource selection procedure may be based on the SIR-based resource
selection after block 2014.

[0339] At block 2018, the first UE may perform the CLI-based resource selection
procedure as described in connection with FIG. 15. In some examples, the first UE may
perform an additional check on the reserved or available resources to limit its own CLI
on a link of another UE or any other link. For example, the CLI-based resource selection
procedure may be based on the AND-combining resource selection procedure of block
2010. For example, the first UE may check on the one or more third available sidelink
resources (e.g., available resource(s) both in the first resource availability and the second
resource availability) of the sidelink resource pool. The one or more third available
sidelink resources may be, for example, a combination of the one or more first available
sidelink resources based on the resource report and the one or more second available
sidelink resources based on the SCI message. In some examples, the first UE may
determine a CLI of each sidelink resources of the one or more third available sidelink
resources during the resource selection window. The CLI of the respective sidelink
resource may be between a third signal strength and a fourth signal strength. The third
signal strength may include a third RSRP or a third RSRQ. The fourth signal strength
may include a fourth RSRP or a fourth RSRQ. The third signal strength may be associated
with a third link between the first UE and a fourth UE while the fourth signal strength
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may be associated with a fourth link between a fifth UE and the fourth UE. When the CLI
of the respective sidelink resource is greater than or equal to a CLI threshold, the first UE
may make the respective sidelink resource unavailable. Thus, the first UE may further
update the set of sidelink resources (available resources) to exclude the respective sidelink
resource having the CLI greater than or equal to the CLI threshold.

[0340] In other examples, the first UE may make one or more available reserved
resources by the SIR-based resource selection procedure unavailable based on the CLI.
For example, based on the SIR-based resource selection procedure, the first UE may make
one or more reserved resources of the subset of reserved resources available. However,
the first UE may make the one or more reserved sidelink resources (e.g., available
resources) of the subset unavailable based on a CLI on the one or more reserved resources.
For example, the first UE may determine a CLI of each sidelink resources of the one or
more reserved sidelink resources (e.g., available resources by the SIR-based resource
selection procedure) during the resource selection window. The CLI of the respective
reserved sidelink resource may be between a third signal strength and a fourth signal
strength. The third signal strength may include a third RSRP or a third RSRQ. The fourth
signal strength may include a fourth RSRP or a fourth RSRQ. The third signal strength
may be associated with a third link between the first UE and a fourth UE while the fourth
signal strength may be associated with a fourth link between a fifth UE and the fourth
UE. When the CLI of the respective reserved sidelink resource is greater than or equal to
a CLI threshold, the first UE may make the respective sidelink resource unavailable. Thus,
the first UE may further update the subset of the set of sidelink resource (available
resources) to exclude the respective sidelink resource having the CLI greater than or equal
to the CLI threshold. That is, the first UE may exclude one or more interfered sidelink
resources of the one or more reserved resources from the set of the sidelink resources in
response to the CLI of the one or more interfered sidelink resources being greater than or
equal to a CLI threshold.

[0341] In further examples, in the CLI-based resource selection procedure, the second
UE may further use an adaptive RSRP threshold to determine which resources are
available and/or which are unavailable and transmit the resource report based on the
adaptive RSRP threshold as described above.

[0342] In still further examples, the first UE may use a random resource selection

procedure although this procedure is not shown in FIG. 20. In the random resource
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selection procedure, the first UE does not sense or monitor resource availability and does
not request or receive a resource report from the second UE that sense or monitor resource
availability. The first UE may randomly select the set of sidelink resources from the
sidelink resource pool for transmission of the packet.

[0343] At block 2020, the first UE may transmit a packet, to the second UE, on the
selected set of sidelink resources of the sidelink resource pool. For example, the first UE
may, for example, select the set of sidelink resources based on the above-described
resource selection procedure (e.g., the TX-only, RX-only, AND-combining, SIR-based,
CLI-based, or random resource selection procedure). Then, the first UE may transmit, to
the second UE, the packet on the selected set of sidelink resources of the sidelink resource

pool.

Further Aspects Having a Variety of Features:

[0344] Example 1: A method, apparatus, and non-transitory computer-readable medium
for wireless communication operable at a first user equipment (UE), comprising:
generating a packet for transmission over a sidelink resource pool; and transmitting the
packet to a second UE on a set of sidelink resources of the sidelink resource pool, the set
being selected based on a resource selection procedure of a plurality of resource selection
procedures, the resource selection procedure being selected based at least in part on one
or more utilization parameters corresponding to one or more resources of the sidelink
resource pool.

[0345] Example 2: The method, apparatus, and non-transitory computer-readable
medium of Example 1, wherein the selected resource selection procedure comprises:
receiving a resource report from the second UE, the resource report indicative of a first
resource availability comprising one or more first available sidelink resources of the
sidelink resource pool; and selecting the set of sidelink resources from the first resource
availability.

[0346] Example 3: The method, apparatus, and non-transitory computer-readable
medium of any of Examples 1 to 2, wherein the selected resource selection procedure
further comprises: transmitting a request to the second UE for the resource report.

[0347] Example 4: The method, apparatus, and non-transitory computer-readable
medium of any of Examples 1 to 3, wherein the selected resource selection procedure

further comprises: receiving an SCI message from a third UE, the SCI message
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comprising information indicating a set of reserved resources; and determining a second
resource availability based on the SCI message, the second resource availability
comprising one or more second available sidelink resources of the sidelink resource pool,
wherein the selecting the set of sidelink resources comprises: selecting the set of sidelink
resources from one or more third available sidelink resources available in the first
resource availability and the second resource availability.

[0348] Example 5: The method, apparatus, and non-transitory computer-readable
medium of any of Examples 1 to 4, wherein the resource report comprises a first binary
matrix including one or more first elements corresponding to the one or more first
available sidelink resources of the sidelink resource pool, wherein a second binary matrix
including one or more second elements corresponding to the one or more second available
sidelink resources of the sidelink resource pool, and wherein the selected resource
selection procedure further comprises: determining the one or more third available
sidelink resources by performing a bitwise logical AND operation between the one or
more first elements of the first binary matrix and the one or more second elements of the
second binary matrix.

[0349] Example 6: The method, apparatus, and non-transitory computer-readable
medium of any of Examples 1 to 5, wherein the selected resource selection procedure
further comprises: determining a subset of reserved resources reserved in the set of
reserved resources and another set of reserved resources, the another set of reserved
resources comprising one or more sidelink resources other than the one or more first
available sidelink resources in the sidelink resource pool; and updating the set of sidelink
resources to include one or more reserved resources of the subset when a signal-to-
interference ratio (SIR) of the one or more reserved resources between a first signal
strength and a second signal strength is equal to or higher than a threshold, wherein the
first signal strength is associated with a first link between the first UE and the second UE,
and wherein the second signal strength is associated with a second link between the third
UE and the second UE.

[0350] Example 7: The method, apparatus, and non-transitory computer-readable
medium of any of Examples 1 to 6, wherein the selected resource selection procedure
further comprises: determining a cross-link interference (CLI) of each sidelink resource
of the one or more reserved resources of the subset, the CLI of the respective sidelink

resource between a third signal strength and a fourth signal strength; and updating the set
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of the sidelink resources to exclude one or more interfered sidelink resources of the one
or more reserved resources in response to the CLI of the one or more interfered sidelink
resources being equal to or higher than a CLI threshold, wherein the third signal strength
is associated with a third link between the first UE and a fourth UE, and wherein the
fourth signal strength is associated with a fourth link between a fifth UE and the fourth
UE.

[0351] Example 8: The method, apparatus, and non-transitory computer-readable
medium of any of Examples 1 to 7, wherein the selected resource selection procedure
further comprises: determining a CLI of each sidelink resource of the one or more third
available sidelink resources, the CLI of the respective sidelink resource between a third
signal strength and a fourth signal strength; and updating the set of the sidelink resources
to exclude one or more interfered sidelink resources of the one or more third available
sidelink resources in response to the CLI of the one or more interfered sidelink resources
being equal to or higher than a CLI threshold, wherein the third signal strength is
associated with a third link between the first UE and a fourth UE, and wherein the fourth
signal strength is associated with a fourth link between a fifth UE and the fourth UE.

[0352] Example 9: The method, apparatus, and non-transitory computer-readable
medium of any of Examples 1 to 8, wherein the selected resource selection procedure
comprises: receiving an SCI message from a third UE, the SCI message comprising
information indicating a set of reserved resources in a resource selection window; and
determining a resource availability comprising one or more available sidelink resources
based on the SCI message selecting the set of sidelink resources from the one or more
second available sidelink resources.

[0353] Example 10: The method, apparatus, and non-transitory computer-readable
medium of any of Examples 1 to 9, wherein the selected resource selection procedure
comprises: randomly selecting the set from the sidelink resource pool.

[0354] Example 11: The method, apparatus, and non-transitory computer-readable
medium of any of Examples 1 to 10, wherein the one or more utilization parameters
comprise one or more of: a channel utilization parameter indicative of a measurement of
anetwork load for the transmission associated with the packet; a packet priority parameter
indicative of a priority of the transmission associated with the packet; a remaining packet
delay budget (PDB) parameter indicative of a PDB of the transmission associated with

the packet; a parameter indicative of a cast type associated with the packet; a parameter
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indicative of a distance between the first UE and the second UE; a packet reliability
requirement parameter indicative of a predetermined level of a transmission characteristic
of the transmission associated with the packet; a parameter indicative of a periodicity at
which the first UE is configured to sense received signals; or a parameter indicative of a
power at which the first UE is configured to transmit using the sidelink resources.

[0355] Example 12: The method, apparatus, and non-transitory computer-readable
medium of any of Examples 1 to 11, wherein the channel utilization parameter comprises
a Channel Busy Ratio (CBR) value calculated using a received power in a set of measured
resources corresponding to the sidelink carrier, and wherein the resource selection
procedure is selected based on the CBR value exceeding a threshold.

[0356] Example 13: The method, apparatus, and non-transitory computer-readable
medium of any of Examples 1 to 12, further comprising: determining the resource
selection procedure as a sensing procedure or a non-sensing procedure for the first UE
based on the CBR value exceeding the threshold.

[0357] Example 13A: The apparatus of any of Examples 1 to 13, further comprising: an
antenna, wherein the packet is transmitted via the antenna to the second UE.

[0358] Example 14: A first user equipment (UE) for wireless communication,
comprising: means for generating a packet for transmission over a sidelink resource pool;
and means for transmitting the packet to a second UE on a set of sidelink resources of the
sidelink resource pool, the set being selected based on a resource selection procedure of
a plurality of resource selection procedures, the resource selection procedure being
selected based at least in part on one or more utilization parameters corresponding to one
or more resources of the sidelink resource pool.

[0359] Example 15: The first UE of Example 14, wherein the selected resource selection
procedure comprises: means for receiving a resource report from the second UE, the
resource report indicative of a first resource availability comprising one or more first
available sidelink resources of the sidelink resource pool; and means for selecting the set
of sidelink resources from the first resource availability.

[0360] Example 16: The first UE of any of Examples 14 to 15, wherein the selected
resource selection procedure further comprises: means for transmitting a request to the
second UE for the resource report.

[0361] Example 17: The first UE of any of Examples 14 to 16, wherein the selected

resource selection procedure further comprises: means for receiving an SCI message from
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a third UE, the SCI message comprising information indicating a set of reserved
resources; and means for determining a second resource availability based on the SCI
message, the second resource availability comprising one or more second available
sidelink resources of the sidelink resource pool, wherein the selecting the set of sidelink
resources comprises: selecting the set of sidelink resources from one or more third
available sidelink resources available in the first resource availability and the second
resource availability.

[0362] Example 18: The first UE of any of Examples 14 to 17, wherein the resource report
comprises a first binary matrix including one or more first elements corresponding to the
one or more first available sidelink resources of the sidelink resource pool, wherein a
second binary matrix including one or more second elements corresponding to the one or
more second available sidelink resources of the sidelink resource pool, and wherein the
selected resource selection procedure further comprises: means for determining the one
or more third available sidelink resources by performing a bitwise logical AND operation
between the one or more first elements of the first binary matrix and the one or more
second elements of the second binary matrix.

[0363] Example 19: The first UE of any of Examples 14 to 18, wherein the selected
resource selection procedure further comprises: means for determining a subset of
reserved resources reserved in the set of reserved resources and another set of reserved
resources, the another set of reserved resources comprising one or more sidelink resources
other than the one or more first available sidelink resources in the sidelink resource pool;
and means for updating the set of sidelink resources to include one or more reserved
resources of the subset when a signal-to-interference ratio (SIR) of the one or more
reserved resources between a first signal strength and a second signal strength is equal to
or higher than a threshold, wherein the first signal strength is associated with a first link
between the first UE and the second UE, and wherein the second signal strength is
associated with a second link between the third UE and the second UE.

[0364] Example 20: The first UE of any of Examples 14 to 19, wherein the selected
resource selection procedure further comprises: means for determining a cross-link
interference (CLI) of each sidelink resource of the one or more reserved resources of the
subset, the CLI of the respective sidelink resource between a third signal strength and a
fourth signal strength; and means for updating the set of the sidelink resources to exclude

one or more interfered sidelink resources of the one or more reserved resources in
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response to the CLI of the one or more interfered sidelink resources being equal to or
higher than a CLI threshold, wherein the third signal strength is associated with a third
link between the first UE and a fourth UE, and wherein the fourth signal strength is
associated with a fourth link between a fifth UE and the fourth UE.

[0365] Example 21: The first UE of any of Examples 14 to 20, wherein the selected
resource selection procedure further comprises: means for determining a CLI of each
sidelink resource of the one or more third available sidelink resources, the CLI of the
respective sidelink resource between a third signal strength and a fourth signal strength;
and means for updating the set of the sidelink resources to exclude one or more interfered
sidelink resources of the one or more third available sidelink resources in response to the
CLI of the one or more interfered sidelink resources being equal to or higher than a CLI
threshold, wherein the third signal strength is associated with a third link between the first
UE and a fourth UE, and wherein the fourth signal strength is associated with a fourth
link between a fifth UE and the fourth UE.

[0366] Example 22: The first UE of any of Examples 14 to 21, wherein the selected
resource selection procedure comprises: means for receiving an SCI message from a third
UE, the SCI message comprising information indicating a set of reserved resources in a
resource selection window; and means for determining a resource availability comprising
one or more available sidelink resources based on the SCI message selecting the set of
sidelink resources from the one or more second available sidelink resources.

[0367] Example 23: The first UE of any of Examples 14 to 22, wherein the selected
resource selection procedure comprises: randomly selecting the set from the sidelink
resource pool.

[0368] Example 24: The first UE of any of Examples 14 to 23, wherein the one or more
utilization parameters comprise one or more of: a channel utilization parameter indicative
of a measurement of a network load for the transmission associated with the packet; a
packet priority parameter indicative of a priority of the transmission associated with the
packet; a remaining packet delay budget (PDB) parameter indicative of a PDB of the
transmission associated with the packet; a parameter indicative of a cast type associated
with the packet; a parameter indicative of a distance between the first UE and the second
UE; a packet reliability requirement parameter indicative of a predetermined level of a
transmission characteristic of the transmission associated with the packet; a parameter

indicative of a periodicity at which the first UE is configured to sense received signals;
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or a parameter indicative of a power at which the first UE is configured to transmit using
the sidelink resources.

[0369] Example 25: The first UE of any of Examples 14 to 24, wherein the channel
utilization parameter comprises a Channel Busy Ratio (CBR) value calculated using a
received power in a set of measured resources corresponding to the sidelink resource pool,
and wherein the resource selection procedure is selected based on the CBR value
exceeding a threshold.

[0370] Example 26: The first UE of any of Examples 14 to 25, further comprising: means
for determining the resource selection procedure as a sensing procedure or a non-sensing
procedure for the first UE based on the CBR value exceeding the threshold.

[0371] Example 27: A method of wireless communication, comprising: determining, by
a first user equipment (UE), one or more parameters related to reliability of sidelink
transmission to a second UE; selecting, based on the one or more parameters, a resource
selection technique from a plurality of resource selection techniques; receiving a packet
to be transmitted using a sidelink (SL) slot; in response to receiving the packet to be
transmitted using a sidelink (SL) slot, selecting resources from a plurality of resources
within a resource selection window based on the selected resource selection technique;
and transmitting the packet using the selected resources.

[0372] Example 28: The method of wireless of communication of Example 27, further
comprising: measuring power received in a plurality of resource elements, wherein the
one or more parameters comprises a channel utilization parameter calculated based on the
power received in the plurality of resource elements.

[0373] Example 29: The method of wireless of communication of Example 28, wherein
the channel utilization parameter is a Channel Busy Ratio (CBR) value calculated using
the power received in the plurality of resource elements, and wherein selecting the
resource selection technique from a plurality of resource selection techniques comprises:
selecting a first resource selection technique of the plurality of resource selection
techniques based on the CBR value exceeding a threshold.

[0374] Example 30: The method of wireless of communication of any one of Examples
27 to 29, wherein the one or more parameters comprise one or more of: a packet priority
parameter associated with a packet; a remaining packet delay budget parameter associated
with the packet; a parameter indicative of a cast type associated with the packet; a

parameter indicative of a location of each of one or more devices to which the packet is
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to be transmitted; a packet reliability requirement parameter; a parameter indicative of a
periodicity at which the first UE is configured to sense received signals; or a parameter
indicative of a power at which the first UE is configured to transmit using sidelink slots.

[0375] Example 31: The method of wireless of communication of Example 30, wherein
the parameter indicative of the cast type is useable to determine whether the packet is to
be transmitted in a unicast transmission.

[0376] Example 32: The method of wireless of communication of any one of Examples
30 or 31, wherein the parameter indicative of the location of each of the one or more
devices to which the packet is to be transmitted comprises a parameter indicative of a
distance between the first UE and the second UE.

[0377] Example 33: The method of wireless of communication of any one of Examples
30 or 31, wherein the parameter indicative of the location of each of the one or more
devices to which the packet is to be transmitted comprises a range parameter derived from
sidelink control information (SCI) received from the second UE to which the packet is to
be transmitted.

[0378] Example 34: The method of wireless of communication of any one of Examples
30 to 33, wherein the parameter indicative of the periodicity at which the first UE is
configured to sense received signals comprises: a parameter indicative of a current radio
resource control (RRC) state of the first UE; a parameter indicative of a discontinuous
power state of an antenna of the first UE; or a parameter indicative of the first UE being
configured in a partial sensing state.

[0379] Example 35: The method of wireless of communication of any one of Examples
27 to 34, wherein the plurality of resource selection techniques includes a first resource
selection technique comprising: receiving, during a sensing window, a plurality of
sidelink control information (SCI) messages from one or more devices located proximate
to the first UE, wherein each of the plurality of SCI messages indicates which future
resources the device that transmitted that SCI is reserving; generating a first report
indicative of which of a plurality of resources in the resource selection window are
available based on the plurality of SCI messages received during the sensing window;
identifying a first subset of resources of the plurality of RBs in the resource selection
window indicated as available in the first report; identifying a second subset of resources
of the plurality of resources in the resource selection window indicated as unavailable in

the first report; determining that the first subset of resources are available; determining
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that the second subset of resources are unavailable; and selecting available resources from
the first subset of resources.

[0380] Example 36: The method of wireless of communication of any one of Examples
27 to 35, wherein the plurality of resource selection techniques includes another resource
selection technique comprising: requesting, by the first UE, a report from the second UE
indicative of resources available in the resource selection window; receiving, during a
sensing window, the plurality of SCI messages from one or more devices located
proximate to the first UE, wherein each of the plurality of SCI messages indicates which
future resources the device that transmitted that SCI is reserving; generating a second
report indicative of which of the plurality of resources in the resource selection window
are available based on the plurality of SCI messages received during the sensing window;
receiving, from the second UE, a third report indicative of which of the plurality of
resources in the resource selection window are available; identifying a third subset of
resources of the plurality of resources in the resource selection window indicated as
available in both the second report and the third report; identifying a fourth subset of
resources of the plurality of resources in the resource selection window indicated as
unavailable in at least one of the first report and the second report; determining that the
third subset of resources are available; determining that the fourth subset of resources are
unavailable; and selecting available resources from the third subset of resources.

[0381] Example 37: The method of wireless of communication of any one of Examples
27 to 36, wherein the plurality of resource selection techniques includes yet another
resource selection technique comprising: requesting, by the first UE, a report from the
second UE indicative of resources available in the resource selection window; receiving,
during the sensing window, the plurality of SCI messages from one or more devices
located proximate to the first UE, wherein each of the plurality of SCI messages indicates
which future resources the device that transmitted that SCI is reserving; determining, for
at least a first device associated with a first SCI message of the plurality of SCI messages,
a signal-to-interference ratio (SIR) of a first reference signal received power (RSRP)
associated with a first link between the first UE and the second UE, and a second RSRP
associated with a second link between a third UE and the second UE; determining that
the SIR is above an SIR threshold; determining that resources reserved by the first SCI
message are available based on the SIR being above the SIR threshold; generating a fourth

report indicative of which of the plurality of resources in the resource selection window
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are available based on RSRP associated with the plurality of SCI messages received
during the sensing window; receiving, from the second UE, a fifth report indicative of
which of the plurality of resources in the resource selection window are available;
identifying a fifth subset of resources of the plurality of resources in the resource selection
window indicated as available in both the second report and the third report; identifying
a sixth subset of resources of the plurality of resources in the resource selection window
indicated as unavailable in at least one of the first report and the second report;
determining that the fifth subset of resources are available; determining that the sixth
subset of resources are unavailable; and selecting available resource from the fifth subset
of resources.

[0382] Example 38: The method of wireless of communication of any one of Examples
27 to 37, wherein the plurality of resource selection techniques includes still another
resource selection technique comprising: requesting, by the first UE, a report from the
second UE indicative of resources available in the resource selection window; receiving,
during a sensing window, the plurality of SCI messages from one or more devices located
proximate to the first UE, wherein each of the plurality of SCI messages indicates which
future resources the device that transmitted that SCI is reserving; determining, for at least
a second device, a cross-link interference (CLI) between a third RSRP associated with a
third link between the first UE and a third UE, and a fourth RSRP associated with a fourth
link between a fourth UE and the third UE; determining that the CLI is above a CLI
threshold; and determining that resources reserved by the third UE are unavailable based
on the CLI above the CLI threshold; generating a sixth report indicative of which of the
plurality of resource resources in the resource selection window are available based on
RSRP associated with the plurality of SCI messages received during the sensing window;
receiving, from the second UE, a seventh report indicative of which of the plurality of
resources in the resource selection window are available; identifying a seventh subset of
resources of the plurality of resources in the resource selection window indicated as
available in both the second report and the third report; identifying an eighth subset of
resources of the plurality of resources in the resource selection window indicated as
unavailable in at least one of the first report and the second report; determining that the
seventh subset of resources are available; determining that the eighth subset of resources

are unavailable; and selecting available resources from the seventh subset of resources.
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[0383] Example 39: The method of wireless of communication of any one of Examples
27 to 37, wherein the plurality of resource selection techniques includes another resource
selection technique comprising: requesting, by the first UE, a report from the second UE
indicative of resources available in the resource selection window; receiving, from the
second UE, an eighth report indicative of which of the plurality of resources in the
resource selection window are available; identifying a ninth subset of resources of the
plurality of resources in the resource selection window indicated as available in the eighth
report; identifying a tenth subset of resources of the plurality of resources in the resource
selection window indicated as unavailable in the eighth report; determining that the ninth
subset of resources are available; determining that the tenth subset of resources are
unavailable; and selecting available resources from the ninth subset of resources.

[0384] Example 40: The method of wireless of communication of any one of Examples
27 to 39, wherein requesting, by the first UE, the report from the second UE comprises:
requesting that the report from the second UE be based on a comparison of an SIR
between the first link and links from at least one device of the one or more devices.

[0385] Example 41: A method of wireless communication, comprising: requesting, by a
first user equipment (UE), a report from a second UE indicative of resources available in
a resource selection window; receiving, during a sensing window, a plurality of sidelink
control information (SCI) messages from one or more devices located proximate to the
first UE, wherein each of the plurality of SCI messages indicates which future resources
the device that transmitted that SCI is reserving; generating a first report indicative of
which of a plurality of resources in the resource selection window are available based on
the plurality of SCI messages received during the sensing window; receiving, from the
second UE, a second report indicative of which of the plurality of resources in the resource
selection window are available; and selecting resources in the resource selection window
indicated as available in both the first report and the second report.

[0386] Example 42: The method of wireless of communication of Example 41, wherein
generating the first report indicative of which of the plurality resources in the resource
selection window are available comprises: determining, for each of the plurality of SCI
messages, a reference signal received power (RSRP); identifying a subset of the plurality
of SCI messages associated with an RSRP below a threshold power; determining that the
resources reserved by the subset of the plurality of SCI messages are available; and

determining that resources that are not reserved by any SCI message are available.



WO 2022/086696 PCT/US2021/053192

97

[0387] Example 43: The method of wireless of communication of Example 42, further
comprising: identifying a second subset of the plurality of SCI messages associated with
an RSRP that exceed a threshold power; determining that the resources reserved by the
second subset of the plurality of SCI messages are unavailable.

[0388] Example 44: The method of wireless of communication of Example 43, wherein
requesting, by the first UE, the report from the second UE comprises: requesting that the
report from the second UE be based on a comparison of an SIR between the first link and
links from at least one device of the one or more devices.

[0389] Example 45: The method of wireless of communication of any one of Examples
43 or 44, wherein generating the first report indicative of which of the plurality resources
in the resource selection window are available comprises: determining, for at least a first
device associated with a first SCI message of the plurality of SCI messages, a signal-to-
interference ratio (SIR) of a first reference signal received power (RSRP) associated with
a first link between the first UE and the second UE, and a second RSRP associated with
a second link between a third UE and the second UE; determining that the SIR is below
an SIR threshold; and determining that resources reserved by the first SCI message are
available based on the SIR being below the SIR threshold.

[0390] Example 46: The method of wireless of communication of Example 45, further
comprising: receiving, from the second UE, a first value indicative of the first RSRP and
a second value indicative of the second RSRP.

[0391] Example 47: The method of wireless of communication of any one of Examples
45 or 46, wherein requesting, by the first UE, the report from the second UE comprises:
requesting that the report from the second UE be based on a comparison of an SIR
between the first link and links from at least one device of the one or more devices.

[0392] Example 48: The method of wireless of communication of any one of Examples
44 to 47, wherein generating the first report indicative of which of the plurality resources
in the resource selection window are available comprises: receiving, from the second UE,
a first value indicative of an SIR of a RSRP associated with a first link between the first
UE and the second UE, and a second RSRP associated with a second link between a third
UE and the second UE; determining that the SIR is below an SIR threshold; and
determining that resources reserved by the an SCI message received from the third UE

are available based on the SIR being below the SIR threshold.
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[0393] Example 49: The method of wireless of communication of Example 41, wherein
requesting, by the first UE, the report from the second UE comprises: requesting that the
report from the second UE be based on a comparison of an SIR between the first link and
links from at least one device of the one or more devices.

[0394] Example 50: The method of wireless of communication of any one of Examples
44 to 49, wherein generating the first report indicative of which of the plurality resources
in the resource selection window are available comprises: determining, for at least a
second device, a cross-link interference (CLI) between a third RSRP associated with a
third link between the first UE and a third UE, and a fourth RSRP associated with a fourth
link between a fourth UE and the third UE; determining that the CLI is above a CLI
threshold; and determining that resources reserved by the third UE are unavailable based
on the CLI above the CLI threshold.

[0395] Example 51: The method of wireless of communication of Example 50, further
comprising: receiving, from the third UE, a third value indicative of the third RSRP and
a fourth value indicative of the fourth RSRP.

[0396] Example 52: The method of wireless of communication of Examples 41 to 51,
wherein requesting, by the first UE, the report from the second UE comprises: requesting
that the report from the second UE be based on a comparison of an SIR between the first
link and links from at least one device of the one or more devices.

[0397] Example 53: The method of wireless of communication of Examples 41 to 52,
wherein the second report is received via a sidelink reporting link.

[0398] Example 54: The method of wireless of communication of Examples 41 to 53,
further comprising: transmitting a packet to the second UE using selected resource.
[0399] Example 55: An apparatus for wireless communication, comprising: a processor;
and a memory communicatively coupled to the at least one processor, wherein the
processor and memory are configured to: perform a method of any of Examples 1 to 54.

[0400] Example 56: A non-transitory computer-readable medium storing computer-
executable code, comprising code for causing a computer to cause a processor to: perform
a method of any of Examples 1 to 54.

[0401] Example 57: An apparatus for wireless communication, comprising: comprising:
at least one means for carrying out a method of any of Examples 1 to 54.

[0402] Several examples of a wireless communication network have been presented with

reference to an exemplary implementation. As those skilled in the art will readily
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appreciate, various examples described throughout this disclosure may be extended to
other telecommunication systems, network architectures and communication standards.

[0403] By way of example, various examples may be implemented within other systems
defined by 3GPP, such as Long-Term Evolution (LTE), the Evolved Packet System
(EPS), the Universal Mobile Telecommunication System (UMTS), and/or the Global
System for Mobile (GSM). Various examples may also be extended to systems defined
by the 3rd Generation Partnership Project 2 (3GPP2), such as CDMA2000 and/or
Evolution-Data Optimized (EV-DO). Other examples may be implemented within
systems employing IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Ultra-
Wideband (UWB), Bluetooth, and/or other suitable systems. The actual
telecommunication standard, network architecture, and/or communication standard
employed will depend on the specific application and the overall design constraints
imposed on the system.

[0404] Within the present disclosure, the word “exemplary” is used to mean “serving as
an example, instance, or illustration.” Any implementation or example described herein
as “exemplary” is not necessarily to be construed as preferred or advantageous over other
examples of the disclosure. Likewise, the term “examples” does not require that all
examples of the disclosure include the discussed feature, advantage or mode of operation.
The term “coupled” is used herein to refer to the direct or indirect coupling between two
objects. For example, if object A physically touches object B, and object B touches object
C, then objects A and C may still be considered coupled to one another—even if they do
not directly physically touch each other. For instance, a first object may be coupled to a
second object even though the first object is never directly physically in contact with the
second object. The terms “circuit” and “circuitry” are used broadly, and intended to
include both hardware implementations of electrical devices and conductors that, when
connected and configured, enable the performance of the functions described in the
present disclosure, without limitation as to the type of electronic circuits, as well as
software implementations of information and instructions that, when executed by a
processor, enable the performance of the functions described in the present disclosure.

[0405] One or more of the components, steps, features and/or functions illustrated in
FIGS. 1-16 may be rearranged and/or combined into a single component, step, feature or
function or embodied in several components, steps, or functions. Additional elements,

components, steps, and/or functions may also be added without departing from novel
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features disclosed herein. The apparatus, devices, and/or components illustrated in FIGS.
1-16 may be configured to perform one or more of the methods, features, or steps
described herein. The novel algorithms described herein may also be efficiently
implemented in software and/or embedded in hardware.

[0406] It is to be understood that the specific order or hierarchy of steps in the methods
disclosed is an illustration of exemplary processes. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the methods may be rearranged.
The accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented unless
specifically recited therein.

[0407] The previous description is provided to enable any person skilled in the art to
practice the various examples described herein. Various modifications to these examples
will be readily apparent to those skilled in the art, and the generic principles defined herein
may be applied to other examples. Thus, the claims are not intended to be limited to the
examples shown herein, but are to be accorded the full scope consistent with the language
of the claims, wherein reference to an element in the singular is not intended to mean “one
and only one” unless specifically so stated, but rather “one or more.” Unless specifically
stated otherwise, the term “some” refers to one or more. A phrase referring to “at least
one of” alist of items refers to any combination of those items, including single members.
As an example, “at least one of: a, b, or ¢” is intended to cover: a; b; ¢; aand b; a and c;
b and ¢; and a, b and c. All structural and functional equivalents to the elements of the
various examples described throughout this disclosure that are known or later come to be
known to those of ordinary skill in the art are expressly incorporated herein by reference
and are intended to be encompassed by the claims. Moreover, nothing disclosed herein is
intended to be dedicated to the public regardless of whether such disclosure is explicitly

recited in the claims.
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CLAIMS
What is claimed is:
1. A method of wireless communication operable at a first user equipment

(UE), comprising:
generating a packet for transmission over a sidelink resource pool; and
transmitting the packet to a second UE on a set of sidelink resources of the sidelink
resource pool, the set being selected based on a resource selection procedure of a plurality
of resource selection procedures, the resource selection procedure being selected based at
least in part on one or more utilization parameters corresponding to one or more resources

of the sidelink resource pool.

2. The method of claim 1, wherein the selected resource selection procedure
comprises:

receiving a resource report from the second UE, the resource report indicative of
a first resource availability comprising one or more first available sidelink resources of
the sidelink resource pool; and

selecting the set of sidelink resources from the first resource availability.

3. The method of claim 2, wherein the selected resource selection procedure
further comprises:

transmitting a request to the second UE for the resource report.

4, The method of claim 2, wherein the selected resource selection procedure
further comprises:

receiving a sidelink control information (SCI) message from a third UE, the SCI
message comprising information indicating a set of reserved resources; and

determining a second resource availability based on the SCI message, the second
resource availability comprising one or more second available sidelink resources of the
sidelink resource pool,

wherein the selecting the set of sidelink resources comprises: selecting the set of
sidelink resources from one or more third available sidelink resources available in the

first resource availability and the second resource availability.
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5. The method of claim 4, wherein the resource report comprises a first
binary matrix including one or more first elements corresponding to the one or more first
available sidelink resources of the sidelink resource pool,

wherein a second binary matrix including one or more second elements
corresponding to the one or more second available sidelink resources of the sidelink
resource pool, and

wherein the selected resource selection procedure further comprises: determining
the one or more third available sidelink resources by performing a bitwise logical AND
operation between the one or more first elements of the first binary matrix and the one or

more second elements of the second binary matrix.

6. The method of claim 4, wherein the selected resource selection procedure
further comprises:

determining a subset of reserved resources reserved in the set of reserved
resources and another set of reserved resources, the another set of reserved resources
comprising one or more sidelink resources other than the one or more first available
sidelink resources in the sidelink resource pool; and

updating the set of sidelink resources to include one or more reserved resources
of the subset when a signal-to-interference ratio (SIR) of the one or more reserved
resources between a first signal strength and a second signal strength is greater than or
equal to a threshold,

wherein the first signal strength is associated with a first link between the first UE
and the second UE, and

wherein the second signal strength is associated with a second link between the

third UE and the second UE.

7. The method of claim 6, wherein the selected resource selection procedure
further comprises:

determining a cross-link interference (CLI) of each sidelink resource of the one or
more reserved resources of the subset, the CLI of the respective sidelink resource between

a third signal strength and a fourth signal strength; and



WO 2022/086696 PCT/US2021/053192

103

updating the set of the sidelink resources to exclude one or more interfered
sidelink resources of the one or more reserved resources in response to the CLI of the one
or more interfered sidelink resources being greater than or equal to a CLI threshold,

wherein the third signal strength is associated with a third link between the first
UE and a fourth UE, and

wherein the fourth signal strength is associated with a fourth link between a fifth
UE and the fourth UE.

8. The method of claim 4, wherein the selected resource selection procedure
further comprises:

determining a CLI of each sidelink resource of the one or more third available
sidelink resources, the CLI of the respective sidelink resource between a third signal
strength and a fourth signal strength; and

updating the set of the sidelink resources to exclude one or more interfered
sidelink resources of the one or more third available sidelink resources in response to the
CLI of the one or more interfered sidelink resources being greater than or equal to a CLI
threshold,

wherein the third signal strength is associated with a third link between the first
UE and a fourth UE, and

wherein the fourth signal strength is associated with a fourth link between a fifth

UE and the fourth UE.
9. The method of claim 1, wherein the selected resource selection procedure
comprises:

receiving an SCI message from a third UE, the SCI message comprising
information indicating a set of reserved resources in a resource selection window; and

determining a resource availability comprising one or more available sidelink
resources based on the SCI message,

selecting the set of sidelink resources from the one or more second available

sidelink resources.

10. The method of claim 1, wherein the selected resource selection procedure

comprises:
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randomly selecting the set from the sidelink resource pool.

11. The method of claim 1, wherein the one or more utilization parameters
comprise one or more of:

a channel utilization parameter indicative of a measurement of a network load for
the transmission associated with the packet;

a packet priority parameter indicative of a priority of the transmission associated
with the packet;

a remaining packet delay budget (PDB) parameter indicative of a PDB of the
transmission associated with the packet;

a parameter indicative of a cast type associated with the packet;

a parameter indicative of a distance between the first UE and the second UE;

a packet reliability requirement parameter indicative of a predetermined level of
a transmission characteristic of the transmission associated with the packet;

a parameter indicative of a periodicity at which the first UE is configured to sense
received signals; or

a parameter indicative of a power at which the first UE is configured to transmit

using the sidelink resources.

12. The method of claim 11, wherein the channel utilization parameter
comprises a Channel Busy Ratio (CBR) value calculated using a received power in a set
of measured resources corresponding to the sidelink resource pool, and

wherein the resource selection procedure is selected based on the CBR value

exceeding a threshold.

13.  The method of claim 12, further comprising:
determining the resource selection procedure as a sensing procedure or a non-

sensing procedure for the first UE based on the CBR value exceeding the threshold.

14. A first user equipment (UE) for wireless communication, comprising:
a processor; and
a memory coupled to the processor,

wherein the processor and the memory configured to:
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generate a packet for transmission over a sidelink resource pool; and

transmit the packet to a second UE on a set of sidelink resources of the
sidelink resource pool, the set being selected based on a resource selection procedure of
a plurality of resource selection procedures, the resource selection procedure being
selected based at least in part on one or more utilization parameters corresponding to one

or more resources of the sidelink resource pool.

15. The first UE of claim 14, further comprising an antenna,

wherein the processor and the memory are further configured to execute the
selected resource selection procedure, the selected resource selection procedure
comprising:

receiving, via the antenna, a resource report from the second UE, the resource
report indicative of a first resource availability comprising one or more first available
sidelink resources of the sidelink resource pool; and

selecting the set of sidelink resources from the first resource availability.

16. The first UE of claim 15, wherein the processor and the memory, being
configured to execute the selected resource selection procedure, are further configured to:

receive, via the antenna, a sidelink control information (SCI) message from a third
UE, the SCI message comprising information indicating a set of reserved resources; and

determine a second resource availability based on the SCI message, the second
resource availability comprising one or more second available sidelink resources of the
sidelink resource pool, and

wherein the processor and the memory, being configured to select the set of
sidelink resources, are further configured to select the set of sidelink resources from one
or more third available sidelink resources available in the first resource availability and

the second resource availability.

17. The first UE of claim 16, wherein the processor and the memory, being
configured to execute the selected resource selection procedure, are further configured to:
determine a subset of reserved resources reserved in the set of reserved resources

and another set of reserved resources, the another set of reserved resources comprising
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one or more sidelink resources other than the one or more first available sidelink resources
in the sidelink resource pool; and

update the set of sidelink resources to include one or more reserved resources of
the subset when a signal-to-interference ratio (SIR) of the one or more reserved resources
between a first signal strength and a second signal strength is greater than or equal to a
threshold,

wherein the first signal strength is associated with a first link between the first UE
and the second UE, and

wherein the second signal strength is associated with a second link between the

third UE and the second UE.

18.  The first UE of claim 16, wherein the processor and the memory, being
configured to execute the selected resource selection procedure, are further configured to:

determine a CLI of each sidelink resource of the one or more third available
sidelink resources, the CLI of the respective sidelink resource between a third signal
strength and a fourth signal strength; and

update the set of the sidelink resources to exclude one or more interfered sidelink
resources of the one or more third available sidelink resources in response to the CLI of
the one or more interfered sidelink resources being greater than or equal to a CLI
threshold,

wherein the third signal strength is associated with a third link between the first
UE and a fourth UE, and

wherein the fourth signal strength is associated with a fourth link between a fifth
UE and the fourth UE.

19. The first UE of claim 14, wherein the one or more utilization parameters
comprise one or more of:

a channel utilization parameter indicative of a measurement of a network load for
the transmission associated with the packet;

a packet priority parameter indicative of a priority of the transmission associated
with the packet;

a remaining packet delay budget (PDB) parameter indicative of a PDB of the

transmission associated with the packet;



WO 2022/086696 PCT/US2021/053192

107

a parameter indicative of a cast type associated with the packet;

a parameter indicative of a distance between the first UE and the second UE;

a packet reliability requirement parameter indicative of a predetermined level of
a transmission characteristic of the transmission associated with the packet;

a parameter indicative of a periodicity at which the first UE is configured to sense
received signals; or

a parameter indicative of a power at which the first UE is configured to transmit

using the sidelink resources.

20. A first user equipment (UE) for wireless communication, comprising:

means for generating a packet for transmission over a sidelink resource pool; and

means for transmitting the packet to a second UE on a set of sidelink resources of
the sidelink resource pool, the set being selected based on a resource selection procedure
of a plurality of resource selection procedures, the resource selection procedure being
selected based at least in part on one or more utilization parameters corresponding to one

or more resources of the sidelink resource pool.

21. The first UE of claim 20, wherein the selected resource selection
procedure comprises:

means for receiving a resource report from the second UE, the resource report
indicative of a first resource availability comprising one or more first available sidelink
resources of the sidelink resource pool; and

means for selecting the set of sidelink resources from the first resource

availability.

22. The first UE of claim 21, wherein the selected resource selection
procedure further comprises:

means for receiving a sidelink control information (SCI) message from a third UE,
the SCI message comprising information indicating a set of reserved resources; and

means for determining a second resource availability based on the SCI message,
the second resource availability comprising one or more second available sidelink

resources of the sidelink resource pool,
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wherein the selecting the set of sidelink resources comprises: selecting the set of
sidelink resources from one or more third available sidelink resources available in the

first resource availability and the second resource availability.

23. The first UE of claim 22, wherein the selected resource selection
procedure further comprises:

means for determining a subset of reserved resources reserved in the set of
reserved resources and another set of reserved resources, the another set of reserved
resources comprising one or more sidelink resources other than the one or more first
available sidelink resources in the sidelink resource pool; and

means for updating the set of sidelink resources to include one or more reserved
resources of the subset when a signal-to-interference ratio (SIR) of the one or more
reserved resources between a first signal strength and a second signal strength is greater
than or equal to a threshold,

wherein the first signal strength is associated with a first link between the first UE
and the second UE, and

wherein the second signal strength is associated with a second link between the

third UE and the second UE.

24. The first UE of claim 22, wherein the selected resource selection
procedure further comprises:

means for determining a CLI of each sidelink resource of the one or more third
available sidelink resources, the CLI of the respective sidelink resource between a third
signal strength and a fourth signal strength; and

means for updating the set of the sidelink resources to exclude one or more
interfered sidelink resources of the one or more third available sidelink resources in
response to the CLI of the one or more interfered sidelink resources being greater than or
equal to a CLI threshold,

wherein the third signal strength is associated with a third link between the first
UE and a fourth UE, and

wherein the fourth signal strength is associated with a fourth link between a fifth
UE and the fourth UE.
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25. The first UE of claim 20, wherein the one or more utilization parameters
comprise one or more of:

a channel utilization parameter indicative of a measurement of a network load for
the transmission associated with the packet;

a packet priority parameter indicative of a priority of the transmission associated
with the packet;

a remaining packet delay budget (PDB) parameter indicative of a PDB of the
transmission associated with the packet;

a parameter indicative of a cast type associated with the packet;

a parameter indicative of a distance between the first UE and the second UE;

a packet reliability requirement parameter indicative of a predetermined level of
a transmission characteristic of the transmission associated with the packet;

a parameter indicative of a periodicity at which the first UE is configured to sense
received signals; or

a parameter indicative of a power at which the first UE is configured to transmit

using the sidelink resources.

26. A non-transitory computer-readable medium storing computer-
executable code in a first user equipment (UE), comprising code for causing a computer
to:

generate a packet for transmission over a sidelink resource pool; and

transmit the packet to a second UE on a set of sidelink resources of the sidelink
resource pool, the set being selected based on a resource selection procedure of a plurality
of resource selection procedures, the resource selection procedure being selected based at
least in part on one or more utilization parameters corresponding to one or more resources

of the sidelink resource pool.

27.  The non-transitory computer-readable medium of claim 26, wherein the
computer-executable code further comprises code for causing the computer to execute the
selected resource selection procedure, the selected resource selection procedure

comprising:
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receiving a resource report from the second UE, the resource report indicative of
a first resource availability comprising one or more first available sidelink resources of
the sidelink resource pool; and

selecting the set of sidelink resources from the first resource availability.

28. The non-transitory computer-readable medium of claim 27, wherein the
code for causing the computer to execute the selected resource selection procedure further
comprises code for causing the computer to:

receive a sidelink control information (SCI) message from a third UE, the SCI
message comprising information indicating a set of reserved resources;

determine a second resource availability based on the SCI message, the second
resource availability comprising one or more second available sidelink resources of the
sidelink resource pool;

determine a subset of reserved resources reserved in the set of reserved resources
and another set of reserved resources, the another set of reserved resources comprising
one or more sidelink resources other than the one or more first available sidelink resources
in the sidelink resource pool; and

update the set of sidelink resources to include one or more reserved resources of
the subset when a signal-to-interference ratio (SIR) of the one or more reserved resources
between a first signal strength and a second signal strength is greater than or equal to a
threshold,

wherein the first signal strength is associated with a first link between the first UE
and the second UE, and

wherein the second signal strength is associated with a second link between the

third UE and the second UE.

29. The non-transitory computer-readable medium of claim 27, wherein the
code for causing the computer to execute the selected resource selection procedure further
comprises code for causing the computer to:

receive an SCI message from a third UE, the SCI message comprising information
indicating a set of reserved resources;

determine a second resource availability comprising one or more second available

sidelink resources of the sidelink resource pool based on the SCI message;
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determine a CLI of each sidelink resource of the one or more third available
sidelink resources, the CLI of the respective sidelink resource between a third signal
strength and a fourth signal strength; and

update the set of the sidelink resources to exclude one or more interfered sidelink
resources of the one or more third available sidelink resources when the CLI of the one
or more interfered sidelink resources is not less than a CLI threshold,

wherein the third signal strength is associated with a third link between the first
UE and a fourth UE, and

wherein the fourth signal strength is associated with a fourth link between a fifth
UE and the fourth UE.

30.  The non-transitory computer-readable medium of claim 26, wherein the
one or more utilization parameters comprise one or more of:

a channel utilization parameter indicative of a measurement of a network load for
the transmission associated with the packet;

a packet priority parameter indicative of a priority of the transmission associated
with the packet;

a remaining packet delay budget (PDB) parameter indicative of a PDB of the
transmission associated with the packet;

a parameter indicative of a cast type associated with the packet;

a parameter indicative of a distance between the first UE and the second UE;

a packet reliability requirement parameter indicative of a predetermined level of
a transmission characteristic of the transmission associated with the packet;

a parameter indicative of a periodicity at which the first UE is configured to sense
received signals; or

a parameter indicative of a power at which the first UE is configured to transmit

using the sidelink resources.



