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MECHANISM FOR INTER-UE COORDINATION FOR SIDELINK DRX UE

FIELD
[0001] The present disclosure relates generally to wireless communications, and more
particularly to wireless communications systems, devices, methods, and computer readable

medium for inter-UE coordination for sidelink discontinuous reception (DRX) UE.

BACKGROUND

[0002] The “background” description provided herein is for the purpose of generally
presenting the context of the disclosure. Work of the presently named inventors, to the extent
it 1s described in this background section, as well as aspects of the description which cannot
otherwise qualify as prior art at the time of filing, are neither expressly or impliedly admitted
as prior art against the present invention.

[0003] With developments of communication technologies, a technology named “DRX” has
been proposed in order to save power. DRX is a technique that allows a User Equipment
(UE) to turn off its transceiver for a duration of a DRX cycle when there are no packets to
be received. In other words, within such duration, the UE does not need to receive the
packet and does not performing monitoring on channels. Further, a technology of sidelink
communication has been proposed that allows direct communication between UEs without
going through a network device, where utilized resources can be scheduled by a network
device or by a terminal device. For the purpose of improving reliability of such
communication, inter-UE coordination is introduced when the resources are scheduled by
the terminal device. However, there are no solutions on inter-UE coordination when the
UE is configured with sidelink DRX.

[0004] The term “DRX” used herein refers to a method used in mobile communication to
conserve the battery of the mobile device. The mobile device and the network negotiate
phases in which data transfer occurs. During other times the device turns its receiver off
and enters a low power state. The “resources” used herein comprises resources in
frequency domain and resources in time domain which can be used for transmission

between communication devices. The term “sidelink” refers to a slink between two
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terminal devices, which enables device-to-device communications. The term “on-duration”
used herein refers to a time period during which the terminal device is able to monitor a
sidelink channel, for example, a physical sidelink control channel (PSCCH) or a physical
sidelink shared channel (PSSCH) and receive data or control information on the sidelink
channel. The term “DRX period” or “opportunity for DRX” or “off-duration” used herein
refers to a time period during which the terminal device does not monitor the sidelink
channel and does not receive data or control information on the sidelink channel. The term
“DRX cycle” used herein comprises an on-duration during which the terminal device should
monitor the sidelink channel and a DRX period during which the terminal device can skip
reception of sidelink channels. The term “active-duration” used herein refers to a time
period during which the terminal device is active and should monitor the sidelink channel.
The active-duration can comprise one or more on-durations. The active-duration can also
comprise one or more time durations of one or more active timers which can control
reception of the terminal device. The term “inactive-duration” used herein refers to a time
period during which the terminal device is inactive and does not perform reception of

sidelink channels. The inactive-duration can comprise one or more DRX periods.

SUMMARY

[0005] In general, example embodiments of the present disclosure provide a solution for
inter-UE coordination for sidelink DRX UE.

[0006] An exemplary embodiment of the present disclosure provides a method performed by a
first terminal device. The method includes transmitting, to a second terminal device, a
configuration information of discontinuous reception (DRX) associated with at least one of the
first terminal device or a third terminal device. The method also includes receiving, from the
second terminal device, a resource information indicating a first set of resources allocated for a
sidelink communication between the first terminal device and the third terminal device. The
method further includes determining a second set of resources for performing the sidelink
communication based on the first set of resources and the configuration information.

[0007] An exemplary embodiment of the present disclosure provides a method of performed by a
second terminal device. The method comprises receiving, from a first terminal device, a

configuration information of discontinuous reception (DRX) associated with at least one of the
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first terminal device or a third terminal device. The method also comprises determining, based
on the configuration information, a first set of resources allocated for a sidelink communication
between the first terminal device and the third terminal device. The method further comprises
transmitting, to the first terminal device, a resource information indicating the first set of
resources.

[0008] An exemplary embodiment of the present disclosure provides a first terminal device.
The first terminal device includes a processor; and a memory coupled to the processor and
storing instructions thereon, the instructions, when executed by the processor, causing the first
terminal device to perform the method according to the first aspect.

[0009] An exemplary embodiment of the present disclosure provides a second terminal device.
The second terminal device includes a processor; and a memory coupled to the processor and
storing instructions thereon, the instructions, when executed by the processor, causing the second
terminal device to perform the method according to the second aspect.

[0010] In a fifth aspect, there 1s provided a computer readable medium having instructions stored
thereon, the instructions, when executed on at least one processor, causing the at least one
processor to carry out the method according to the first aspect.

[0011] In a sixth aspect, there is provided a computer readable medium having instructions
stored thereon, the instructions, when executed on at least one processor, causing the at least one
processor to carry out the method according to the second aspect.

[0012] This Summary is provided to introduce a selection of embodiments described herein in
simplified forms that are further described below in the Detailed Description along with other
embodiments. This Summary is not intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used to limit the scope of the claimed subject
matter. Furthermore, the claimed subject matter is not limited to limitations that solve any or all
disadvantages noted in any part of this disclosure.

[0013] The term “UE” can be interchanged in this specification with the broader term “electronic

device” and vice versa.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0014] The scope of the present disclosure is best understood from the following detailed
description of exemplary embodiments when read in conjunction with the accompanying drawings,
wherein:

[0015] Figs. 1A and 1B illustrate system diagrams of inter-UE coordination according to
conventional technologies, respectively;

[0016] Fig. 2 illustrates a schematic diagram of a communication system in accordance with an
exemplary embodiment;

[0017] Fig. 3 illustrates a signaling chart illustrating an example process in accordance with an
exemplary embodiment;

[0018] Fig. 4A and 4B illustrate schematic diagrams of DRX configurations in accordance with
an exemplary embodiment;

[0019] Fig. S illustrates a flowchart of an example method in accordance with an exemplary
embodiment;

[0020] Fig. 6 illustrates a flowchart of an example method in accordance with an exemplary
embodiment; and

[0021] Fig. 7 illustrates a simplified block diagram of an apparatus that is suitable for
implementing embodiments of the present disclosure.

[0022] Further areas of applicability of the present disclosure will become apparent from the
detailed description provided hereinafter. It should be understood that the detailed description of
exemplary embodiments is intended for illustration purposes only and are, therefore, not intended

to necessarily limit the scope of the disclosure.

DETAILED DESCRIPTION
[0023] The 3rd Generation Partnership Project (3GPP) develops technical standards for cellular
telecommunications network technologies, including radio access, the core transport network, and

service capabilities - including work on codecs, security, and quality of service.

[0024] ABBREVIATIONS

3GPP 3™ Generation Partnership Project
CN Core Network
UE User Equipment
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DRX Discontinuous Reception

RRC Radio Resource Control

WTRUs Wireless Transmit/Receive Units
SL Sidelink

X Transmitting

RX Receiving

MAC Medium Access Control

PHY Physical Layer

[0025] Principle of the present disclosure will now be described with reference to some example
embodiments. It is to be understood that these embodiments are described only for the purpose of
illustration and help those skilled in the art to understand and implement the present disclosure,
without suggesting any limitations as to the scope of the disclosure. The disclosure described
herein can be implemented in various manners other than the ones described below.

[0026] In the following description and claims, unless defined otherwise, all technical and
scientific terms used herein have the same meaning as commonly understood by one of ordinary
skills in the art to which this disclosure belongs.

[0027] As used herein, the term “network device” refers to a device which is capable of providing
or hosting a cell or coverage where terminal devices can communicate. Examples of a network
device include, but not limited to, a Node B (NodeB or NB), an Evolved NodeB (eNodeB or eNB),
a NodeB in new radio access (gNB) a Remote Radio Unit (RRU), a radio head (RH), a remote
radio head (RRH), a low power node such as a femto node, a pico node, a satellite network device,
an aircraft network device, and the like. For the purpose of discussion, in the following, some
example embodiments will be described with reference to eNB as examples of the network device.
[0028] As used herein, the term “terminal device” refers to any device having wireless or wired
communication capabilities. Examples of the terminal device include, but not limited to, user
equipment (UE), personal computers, desktops, mobile phones, cellular phones, smart phones,
personal digital assistants (PDAs), portable computers, tablets, wearable devices, internet of things
(IoT) devices, Internet of Everything (IoE) devices, machine type communication (MTC) devices

or evolved MTC (eMTC) devices, devices on vehicle for V2X communication where X means
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pedestrian, vehicle, or infrastructure/network, or image capture devices such as digital cameras,
gaming devices, music storage and playback appliances, or Internet appliances enabling wireless
or wired Internet access and browsing and the like. In the following description, the terms
“terminal device”, “communication device”, “terminal”, “user equipment” and “UE” can be used
interchangeably.

[0029] Communication discussed herein can conform to any suitable wireless interface standards
including, but not limited to, New Radio Access (NR), Long Term Evolution (LTE),
LTE-Evolution, LTE-Advanced (LTE-A), Wideband Code Division Multiple Access (WCDMA),
Code Division Multiple Access (CDMA), c¢dma2000, and Global System for Mobile
Communications (GSM) and the like. Furthermore, such communication can be performed
according to any communication protocol either currently known or to be developed in the future.
Examples of the communication protocols include, but are not limited to, the first generation (1G),
the second generation (2G), 2.5G, 2.75G, the third generation (3G), the fourth generation (4G),
4.5G, the fifth generation (5G) communication protocols. The techniques described herein can be
used for the wireless networks and radio technologies mentioned above as well as other wireless
networks and radio technologies.

.9
a

[0030] As used herein, the singular forms an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise. The term “includes” and its variants
are to be read as open terms that mean “includes, but is not limited to.” The term “based on” is to
be read as “based at least in part on.” The term “one embodiment” and “an embodiment” are to be
read as “at least one embodiment.” The term “another embodiment” is to be read as “at least one
other embodiment.” The terms “first,” “second,” and the like can refer to different or same
objects. Other definitions, explicit and implicit, can be included below.

[0031] In some examples, values, procedures, or apparatus are referred to as “best,” “lowest,”

2 <

“highest,” “minimum,” “maximum,” or the like. It will be appreciated that such descriptions are
intended to indicate that a selection among many used functional alternatives can be made, and
such selections need not be better, smaller, higher, or otherwise preferable to other selections.

[0032] As mentioned above, resources for sidelink communications can be scheduled by a
network device, which is referred to as mode 1. On the other hand, resources for sidelink
communication can also be determined by UE itself, which is referred to as mode 2.

Specifically, as a sidelink communication enhancement, the inter-UE coordination is
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proposed for mode 2 resource allocation to improve reliability where one of the UEs
determines a set of resources and transmits such set of resources to another UE which takes
them into consideration when performing resource selection for its own transmission. Fig.
1A illustrates an exemplary schematic diagram of a system where inter-UE coordination for
sidelink UE is performed between a pair of UEs. As shown in Fig. 1A, UE 110-1 and UE
110-2 can perform sidelink communications with each other, each UE can act as either a
transmitting (TX) UE or a receiving (RX) UE. For example, in the case where the UE
110-2 acts as a RX UE, when performing inter-UE coordination, the UE 110-2 can provide a
set of resources to its peer UE, i.e. the TX UE 110-1. In this example, the UE 110-2 is
being referred to as an assisting UE while the UE 110-1 is referred to as an assisted UE.

[0033] Fig. 1B, on the other hand, illustrates an exemplary schematic diagram of a system
where an inter-UE coordination is performed between a third UE and a pair of UEs involved
in a sidelink communication. For example, as shown in Fig. 1B, UE 120-1 and UE 120-3
can perform sidelink communications with each other, as well as, UE 120-4 can perform
sidelink communications with UE 120-5. On the other hand, UE 120-2 is not involved in
sidelink communication, but instead, acts as an assisting UE to allocate resources for the
sidelink communications between the UE 120-1 and the UE 120-3, as well as, the UE 120-4
and the UE 120-5. Only for the purpose of illustrations, for the sidelink communication
between the UE 120-1 and the UE 120-3, the UE 120-1 can be regarded as a transmitting
(TX) UE and the UE 120-3 can be regarded as a receiving (RX) UE. As shown in Fig. 1B,
the UE 120-2 can allocate resources for the sidelink communications between the UE 120-1
and the UE 120-3 and the UE 120-2 can transmit information for the allocated resources to
the UE 120-1. In this situation, the UE 120-2 is referred to as an assisting UE and the UE
120-1 is referred to as an assisted UE. For the sidelink communication between the UE
120-4 and the UE 120-5, the UE 120-4 can be regarded as a TX UE and the UE 120-5 can
be regarded as a RX UE. In this case, the UE 120-2 can allocate resources for the sidelink
communications between the UE 120-4 and the UE 120-5 and the UE 120-2 can transmit
information for the allocated resources to the UE 120-4. In this situation, the UE 120-2 is
referred to as an assisting UE and the UE 120-4 is referred to as an assisted UE. The term
“TX UE” used herein can refer to a UE which can transmit data to another UE when

performing sidelink communications with the other UE. The term “RX UE” used herein
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can refer to a UE which can receive data from another UE when performing sidelink
communications with the other UE. The term “assisting UE” used herein can refer to a UE
which can allocate resources for sidelink communications between UEs. The term
“assisted UE” used herein can refer to a UE which can request another UE for allocating
resources for sidelink communications. In other words, the TX UE can transmit sidelink
data to the RX UE and the RX UE can receive sidelink data from the TX UE.

[0034] Additionally, in exemplary embodiments illustrated in Fig. 1A and Fig. 1B, UEs
involved in sidelink communication also implement a DRX technique. Hence, there may be
some issues with inter-UE coordination when UEs involved in sidelink communication are being
configured to support DRX. For example, if an assisting UE, for example the UE 120-2,
provides a preferred (candidate) set of resources for SL communication to an assisted UE(s),
for example the UEs 120-1 and/or 120-4, respectively, which act as the TX UE(s) in sidelink
communication, the assisting UE may determine such preferred set of resources as such that it
coincides with the same time as an inactive time period of a DRX cycle implemented by the
assisted UE(s), wherein the preferred set of resources can consist of at least one resource. In
this case, the assisted UE(s) cannot perform sensing on the preferred set of resources
determined by the assisting UE. The term “sensing” used herein can refer to a process where a
UE monitors a set of resources to identify if the set of resources is being used by other UEs
based on the received sidelink control information (SCI) transmitted on physical sidelink control
channel (PSCCH) from other UEs. For example, the assisted UE (for example, the UEs
120-1 and/or 120-4) cannot check availability of the preferred set resources determined by
the assisting UE (for example, the UE 120-2) based on received SCI information from other
UEs, since the assisted UE (for example, the UEs 120-1 and/or 120-4) is in the inactive time
period of the implemented DRX cycle and does not monitor a PSCCH which SCI is
transmitted on. In another situations, the assisting UE may determine the preferred set of
resources that coincides with the same time as an inactive time period of a DRX cycle
implemented by the sidelink peer UE(s) of assisted UE(s), which act as the RX UE (for
example, the UEs 120-3 and/or 120-5) in sidelink communication. Similarly, in this case,
the sidelink RX UE cannot perform reception on the preferred set of resources. Moreover,
when the preferred set of resources determined to be used for SL communication during the

inactive time of a DRX cycles implemented by one or both the sidelink TX and RX UEs is
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not included when performing inter-UE coordination, an available resource set that remains
for SL transmission will be significantly reduced leading to resource collision during an
active time duration of the DRX cycle.

[0035] In order to solve at least part of the above-described issues, solutions on inter-UE
coordination, when a UE is configured with a sidelink DRX technique, are proposed.
According to embodiments of the present disclosure, a first terminal device (e.g., an assisted UE)
transmits configuration information of a DRX technique associated with the first terminal device
and one or more third terminal devices (e.g., the sidelink RX UE) to a second terminal device
(ie, an assisting UE). The second terminal device determines a first set of resources to be used
for sidelink communications between the first terminal device and the one or more third
terminals device based on the configuration information received. The second terminal device
transmits resource information to the first terminal device indicating the first set of resources.
The first terminal device determines a second set of resources to be used for sidelink
communication with the one or more third terminals device based on the first set of resources
received and the configuration information. In this way, resource collision can be avoided.
[0036] Some example embodiments of the present disclosure will be described in detail below

with reference to Figs. 2-7.

Example Communication System and Networks

[0037] Fig. 2 illustrates a schematic diagram of a communication system 200 in which
embodiments of the present disclosure can be implemented. The communication system 200,
which is a part of a communication network, comprises a terminal device 210-1, a terminal device
210-2, a terminal device 210-3, a terminal device 210-4, a terminal device 210-5, . . ., a terminal
device 210-N, which can be collectively referred to as “terminal device(s) 210.” The number N
can be any suitable integer number.

[0038] The communication system 200 further comprises a network device 220. For example,
the network device can be gNB. In the communication system 200, the network devices 220 and
the terminal devices 210 can communicate data and control information to each other. The
terminal devices 210 can also perform sidelink communications with each other. The numbers of
terminal devices and network devices shown in Fig. 2 are given for the purpose of illustration

without suggesting any limitations. In addition, the communication system 200 can comprise a
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terminal device 230-1, a terminal device 230-2, . . . , a terminal device 230-M, which can be
collectively referred to as “terminal device(s) 230.” The number M can be any suitable integer
number. The terminal devices 230 can perform sidelink communications with each other as well
as terminal devices 210. As shown in Fig. 2, the terminal devices 210 are within a serving
range of the network device 220 and the terminal devices 230 are out of the serving range of the
network device 220. Only as an example, as shown in Fig. 2, the terminal device 210-1 can
also perform sidelink communications with the terminal device 230-1.  Only for the purpose of
illustrations, embodiments of the present disclosure are described mainly with the reference to
the sidelink communications between the terminal device 210-1 and the terminal device 210-3.

[0039] Communication in the communication system 200 can be implemented according to any
proper communication protocol(s), comprising, but not limited to, cellular communication
protocols of the first generation (1G), the second generation (2G), the third generation (3G), the
fourth generation (4G) and the fifth generation (5G) and on the like, wireless local network
communication protocols such as Institute for Electrical and Electronics Engineers (IEEE)
802.11 and the like, and/or any other protocols currently known or to be developed in the future.
Moreover, such communication can utilize any proper wireless communication technology,
comprising but not limited to: Code Divided Multiple Address (CDMA), Frequency Divided
Multiple Address (FDMA), Time Divided Multiple Address (TDMA), Frequency Divided
Duplexer (FDD), Time Divided Duplexer (TDD), Multiple-Input Multiple-Output (MIMO),
Orthogonal Frequency Divided Multiple Access (OFDMA) and/or any other technologies

currently known or to be developed in the future.

Example Processes

[0040] Some example processes in accordance with embodiments of the present disclosure will be
described in detail below. Reference is now made to Fig. 3. Fig. 3 illustrates a signaling chart
demonstrating an example process 300 according to some embodiments of the present disclosure.
For the purpose of this discussion, the process 300 will also be described with reference to Fig. 2.
Only as an example, the terminal device 210-2 can be regarded as an assisting UE which can
allocate resources for sidelink communications. It should be noted that other suitable terminal
devices can be regarded as the assisting UE as well. In some embodiments, the terminal device

210-2 can allocate resources for the sidelink communication with the terminal device 210-1.

10



10

15

20

25

30

WO 2022/151191 PCT/CN2021/071833

Alternatively, the terminal device 210-2 can allocate resources for the sidelink communication
between the terminal device 210-1 and other terminal devices, for example, the terminal device
210-3. Only for the purpose of illustrations, the process 300 can involve the terminal devices
210-1, 210-2 and 210-3 as illustrated in Fig. 2.

[0041] The terminal device 210-1 (also referred to as “the first terminal device”) transmits 3005 a
configuration information to the terminal device 210-2 (also referred to as “the second terminal
device”). In some example embodiments, the terminal device 210-1 can transmit 3010 a request
(for example, an assistance request) for allocating resources to the terminal device 210-2. The
configuration information can also be transmitted as part of such request. In other words, the
transmission (3005) of the configuration information and the transmission (3010) of the request
can be implemented in the same step. In other embodiments, if there is no such request for
allocating resources to the terminal device 210-2, the configuration information can be
transmitted via a new signaling. For example, the configuration information can be transmitted
via a RRC signaling. Alternatively, a MAC control element (CE) signaling can be used for
transmitting the configuration information. In other example embodiments, the terminal device
210-1 can transmit the configuration information via a PHY (e.g. sidelink control information)
signaling. It should be noted that the configuration information can be transmitted via any
suitable signaling.

[0042] In some embodiments, if the configuration information has been updated, the terminal
device 210-1 needs to transmit the updated configuration information to the terminal device 210-2.
For example, if the configuration information is transmitted in the request for allocating
resources, the updated configuration information can be transmitted as a part of such request as
well.  Alternatively, if there is no such request, the updated configuration information can be
transmitted via a new signaling. In this way, the terminal device 210-2 can allocate resources for
sidelink communication more proper.

[0043] In an example embodiment, the configuration information can comprise a DRX
configuration (also referred to as the first DRX configuration) for the terminal device 210-1.
Alternatively or in addition, the configuration information can comprise a DRX configuration
(also referred to as the second DRX configuration) for the terminal device 210-3. In some
embodiments, the first DRX configuration can be determined by a network device (for example,

the network device 220). In other embodiments, the first DRX configuration can be determined
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by a sidelink peer UE. For example, if another terminal device (for example, the terminal
device 210-5) transmits sidelink data to terminal device 210-1 for a specific traffic between the
terminal device 210-5 and terminal device 210-1, the terminal device 210-5 can determine the
first configuration for the terminal device 210-1.

[0044] In some example embodiments, for example, in network coverage case, the terminal
device 210-1 can obtain the first DRX configuration from the network device 220. In some
embodiments, the first DRX configuration can be obtained from a dedicated Radio Resource
Control (RRC) signaling. Alternatively, the first DRX configuration can be obtained from a
system information block received by the terminal device 210-1. In other example
embodiments of the network coverage case, the terminal device 210-1 can obtain the first DRX
configuration from a sidelink peer UE. The network coverage case can refer to a case when the
terminal device 210-1 is within a serving range of the network device 220. In other words, the
terminal device 210-1 can receive signals or information from the network device 220. Even
though not shown in Fig. 2, in some embodiments, the terminal device 210-1 can be out of
serving range of the network device 220, which can be called an out-of-network coverage case.
In the out-of-network coverage case, the terminal device 210-1 can obtain the first DRX
configuration from the sidelink peer UE. The out-of-network coverage case can refer to a case
where the terminal device 210-1 cannot receive signaling or information (for example, reference
information or system information of the network device 220) from the network device 220.
The out-of-network coverage case can refer to another case where a reference signal received
power (RSRP) on a channel between the terminal device 210-1 and the network device 220 is
within a power threshold. In other embodiments, in out of network coverage case, the terminal
device 210-1 can obtain the first DRX configuration from a pre-configured configuration. In
some embodiments, the first DRX configuration can be pre-configured at the terminal device
210-1. For example, the pre-configured configuration can be configured to the terminal device
210-1 when the terminal device 210-1 was produced. Alternatively, the pre-configured
configuration can be received from the network device 220 when the terminal device 210-1 is in
the serving range of the network device 220 and the pre-configured configuration can still be
used when the terminal device 210-1 is out of the serving range of the network device 220. For
example, the first DRX configuration can be obtained from a system information block. The

system information block can be received from the network device 220 when the terminal device
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210-1 i1s in the serving range of the network device 220. In other example embodiments, the
second DRX configuration can be sent to the terminal device 210-1 by the terminal device 210-3.
[0045] In other example embodiments, the configuration information can also comprise an
indication on whether the terminal device 210-2 should consider the DRX configuration when
allocating resources for the sidelink communications. For example, the configuration
information can comprise an indication regarding whether a first set of resources needs to be
determined based on the first DRX configuration. Alternatively or in addition, the configuration
information can comprise an indication regarding whether the first set of resources needs to be
determined based on the second DRX configuration. In order to secure the reception of the
configuration information, the transmission of the configuration information can follow DRX
cycle implemented by the terminal devices. For example, the configuration information can be
transmitted in an on-duration(s) of the DRX cycle implemented at the terminal device 210-2.
[0046] In some example embodiments, the first DRX configuration can also comprise an identity
of the terminal device 210-1. The identity can be any suitable identities that can be used to
identify the terminal device 210-1.

[0047] In an example embodiment, the first DRX configuration can comprise DRX related
parameters for the terminal device 210-1. In some embodiments, the first DRX configuration can
comprise a start time of an on-duration implemented by the terminal device 210-1. Alternatively
or in addition, a length of the on-duration of the terminal device 210-1 can also be included in the
first DRX configuration. In other example embodiments, the first DRX configuration can
comprise of a DRX cycle for the terminal device 210-1.

[0048] By way of example, Fig. 4A illustrates a schematic diagram of the first DRX configuration
400 according to some embodiments. As shown in Fig. 4A, the durations 4010-1, 4010-2 and
4010-3 can refer to on-durations of the DRX configuration at the terminal device 210-1 and the
durations 4020-1 and 4020-2 can refer to off-durations of the DRX configuration at the terminal
device 210-1. The duration 4010-1 and the duration 4020-1 can be regarded as being part of
one DRX cycle. In some embodiments, the active-duration can comprise one or more
on-durations and one or more time durations of one or more active timers which can control
reception of the terminal device. For example, the active duration can comprise one or more
of durations 4010-1, 4010-2 and 4010-3 and other time durations (not shown) of the one or more
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embodiments, the inactive-duration can comprise one or more off-durations and one or more
time durations of one or more active timers which can control the terminal device 210-1 not to
receive. For example, the inactive duration can comprise one or more of durations 4020-1 and
4020-2 and other time durations (not shown) of the one or more active timers. The other
duration can overlap with the on-durations. For example, the first DRX configuration 400 can
comprise a start time 4030-1 of the duration 4010-1. The first DRX configuration 400 can also
comprise the length of the duration 4010-1. In addition, the first DRX configuration 400 can
comprise the DRX cycle which includes the duration 4010-1 and the duration 4020-1.

[0049] Alternatively, the first DRX configuration can comprise an accurate time period for
resource assistance. The term “accurate time period for resource assistance” used herein can
refer to a time period that the terminal device 210-1 is within active-duration during this time
period, and the terminal device 210-2 can provide a preferred resource(s) of which time domain
is within this time period. For example, as shown in Fig. 4A, the accurate time period in the
first DRX configuration can refer to one or more of: the duration 4010-1, the duration 4010-2 or
the duration 4010-3. In some example embodiments, the first DRX configuration can comprise
both a start time and an end time associated with an active-duration of a DRX cycle supported by
the terminal device 210-1. In some embodiments, the active-duration can comprise one or more
on-durations and one or more time durations of one or more active timers which can control
reception of the terminal device. For example, the active duration can comprise one or more
of durations 4010-1, 4010-2 and 4010-3 and other time durations (not shown) of the one or more
active timers. The other duration can overlap with the off-durations. For example, as
shown in Fig. 4A, the first DRX configuration 400 can comprise the start time 4030-1 of the
duration 4010-1 and the end time 4030-2 of the duration 4010-1. The first DRX configuration
400 can also comprise the start time 4030-3 of the duration 4010-2 and the end time 4030-4 of the
duration 4010-2. Additionally, the first DRX configuration 400 can comprise the start time
4030-5 of the duration 4010-3 and the end time 4030-6 of the duration 4010-3.

[0050] In other example embodiments, the first DRX configuration can comprise both a start time
and an end time associated with an inactive-duration of a DRX cycle implemented by the
terminal device 210-1. In some embodiments, the inactive-duration can comprise one or more
off-durations and one or more time durations of one or more active timers which can control
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or more of durations 4020-1 and 4020-2 and other time durations (not shown) of the one or more
active timers. The other duration can overlap with the on-durations. Referring to Fig. 4A,
the first DRX configuration 400 can comprise the start time 4030-2 of the duration 4020-1 and the
end time 4030-3 of the duration 4020-1. The first DRX configuration 400 can also comprise the
start time 4030-4 of the duration 4020-2 and the end time 4030-5 of the duration 4020-2.

[0051] Alternatively, the first DRX configuration can comprise the start time of an active-duration
of a DRX cycle implanted by of the terminal device 210-1 and a length of the active-duration.
For example, the first DRX configuration 400 can comprise the start time 4030-1 of the duration
4010-1 and the length of the duration 4010-1. The first DRX configuration 400 can also comprise
the start time 4030-3 of the duration 4010-2 and the length of the duration 4010-2. Additionally,
the first DRX configuration 400 can comprise the start time 4030-5 of the duration 4010-3 and the
length of the duration 4010-3.

[0052] As another example embodiment, the first DRX configuration can comprise a start time of
an inactive-duration of a DRX cycle implemented by the terminal device 210-1 and a length of the
inactive-duration. For example, the first DRX configuration 400 can comprise the start time
4030-2 of the duration 4020-1 and the length of the duration 4020-1. The first DRX configuration
400 can also comprise the start time 4030-4 of the duration 4020-2 and the length of the duration
4020-2.

[0053] In some example embodiments, the second DRX configuration can comprise an identity of
the terminal device 210-3. The identity can be any suitable identities that are able to identify the
terminal device 210-3. In some embodiments, the second DRX configuration can be determined
by the network device (for example, the network device 220). In other embodiments, the
second DRX configuration can be determined by a sidelink peer UE. For example, if the
terminal device 210-1 can be regarded as a TX UE, the terminal device 210-1 can determine the
second configuration for the terminal device 210-3 which can be regarded as a RX UE. Insome
example embodiments, for example, in network coverage case, the terminal device 210-3 can
obtain the second DRX configuration from the network device 220. In other example
embodiments, the network coverage case, the terminal device 210-3 can obtain the second DRX
configuration from a sidelink peer UE (for example, the terminal device 210-1). Alternatively,
in out of network coverage case, the terminal device 210-3 can obtain the second DRX
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case, the terminal device 210-3 can obtain the second DRX configuration from a pre-configured
configuration.  In some embodiments, the pre-configured configuration can be received from
the network device 220 when the terminal device 210-3 is in the serving range of the network
device 220 and the pre-configured configuration can still be used when the terminal device 210-3
is out of the serving range of the network device 220. For example, the second DRX
configuration can be obtained from a system information block. The system information block
can be received from the network device 220 when the terminal device 210-3 is in the serving
range of the network device 220. Alternatively, the second DRX configuration can be
preconfigured at the terminal device 210-3. For example, the pre-configured configuration can
be configured to the terminal device 210-3 when the terminal device 210-3 was produced.

[0054] In an example embodiment, the second DRX configuration can comprise DRX related
parameters for the terminal device 210-3. In some embodiments, the second DRX configuration
can comprise a start time of an on-duration of a DRX cycle supported by the terminal device
210-3. Alternatively or in addition, a length of the on-duration of the DRX cycle supported by
the terminal device 210-3 can be included in the second DRX configuration. In other example
embodiments, the second DRX configuration can comprise a DRX cycle for the terminal device
210-3.

[0055] By way of example, Fig. 4A also illustrates a schematic diagram of the second DRX
configuration 410 according to some embodiments. As shown in Fig. 4A, the durations 4110-1,
4110-2 and 4110-3 can refer to on-durations of the DRX configuration at the terminal device
210-3 and the durations 4120-1 and 4120-2 can refer to off-durations of the DRX configuration
at the terminal device 210-3. The duration 4110-1 and the duration 4120-1 can be regarded as
being part of one DRX cycle. In some embodiments, the active-duration can comprise one or
more on-durations and one or more-time durations of one or more active timers which can
control reception of the terminal device. For example, the active duration can comprise one or
more of durations 4110-1, 4110-2 and 4110-3 and other time durations (not shown) of the one or
more active timers. The other duration can overlap with the off-durations. In some
embodiments, the inactive-duration can comprise one or more off-durations and one or
more-time durations of one or more active timers which can control the terminal device 210-1
not to receive. For example, the inactive duration can comprise one or more of durations

4120-1 and 4120-2and other time durations (not shown) of the one or more active timers. The
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other duration can overlap with the on-durations. For example, the second DRX
configuration 410 can comprise a start time 4130-1 of the duration 4110-1. The second DRX
configuration 410 can also comprise the length of the duration 4110-1. In addition, the second
DRX configuration 410 can comprise the DRX cycle which includes the duration 4110-1 and the
duration 4120-1.

[0056] Alternatively, the second DRX configuration can comprise an accurate time period for
resource assistance. The term “accurate time period for resource assistance” used herein can
refer to a time period that the terminal device 210-3 is within active-duration during this time
period, and the terminal device 210-2 can provide a preferred resource(s) of which time domain
is within this time period. For example, as shown in Fig. 4A, the accurate time period in the
second DRX configuration can refer to one or more of: the duration 4110-1, the duration 4110-2
or the duration 4110-3. In some example embodiments, the second DRX configuration can
comprise both a start time and the end time of an active-duration associated with a DRX cycle
implanted by the terminal device 210-3. In some embodiments, the active-duration can
comprise one or more on-durations and one or more-time durations of one or more active
timers which can control reception of the terminal device. For example, the active duration
can comprise one or more of durations 4110-1, 4110-2 and 4110-3 and other time durations (not
shown) of the one or more active timers. The other duration can overlap with the
off-durations. For example, as shown in Fig. 4A, the second DRX configuration 410 can
comprise the start time 4130-1 of the duration 4110-1 and the end time 4130-2 of the duration
4110-1. The second DRX configuration 410 can also comprise the start time 4130-3 of the
duration 4110-2 and the end time 4130-4 of the duration 4110-2. Additionally, the second DRX
configuration 410 can comprise the start time 4130-5 of the duration 4110-3 and the end time
4130-6 of the duration 4110-3.

[0057] In other example embodiments, the second DRX configuration can comprise both a start
and an end time of an inactive-duration associated with DRX cycle implanted by the terminal
device 210-3. In some embodiments, the inactive-duration can comprise one or more
off-durations and one or more-time durations of one or more active timers which can control
the terminal device 210-1 not to receive. For example, the inactive duration can comprise one
or more of durations 4120-1 and 4120-2 and other time durations (not shown) of the one or more

active timers. The other duration can overlap with the on-durations. Referring to Fig. 4A,

17



10

15

20

25

30

WO 2022/151191 PCT/CN2021/071833

if the second DRX configuration 410 can comprise the start time 4130-2 of the duration 4120-1
and the end time 4130-3 of the duration 4120-1. The second DRX configuration 410 can also
comprise the start time 4130-4 of the duration 4120-2 and the end time 4130-5 of the duration
4120-2.

[0058] Alternatively, the second DRX configuration can comprise a start time of an
active-duration of a DRX cycle implemented the terminal device 210-3 and a length of the
active-duration. For example, the second DRX configuration 410 can comprise the start time
4130-1 of the duration 4110-1 and the length of the duration 4110-1. The second DRX
configuration 410 can also comprise the start time 4130-3 of the duration 4110-2 and the length of
the duration 4110-2. Additionally, the second DRX configuration 410 can comprise the start time
4130-5 of the duration 4110-3 and the length of the duration 4110-3.

[0059] As another example embodiment, the second DRX configuration can comprise the start
time of the inactive-duration of the terminal device 210-3 and length of the inactive-duration. For
example, if the inactive-duration comprises the duration 4120-1 and another time duration
associated with a timer, the second DRX configuration 410 can comprise the start time 4130-2 of
the duration 4120-1 and the length of the duration 4120-1 and a start time of the other time
duration and a length of the other time duration. If the inactive-duration comprises more than
one off-duration, the second DRX configuration 410 can comprise of the start time 4130-2 of the
duration 4120-1 and the length of the duration 4120-1, the start time 4130-4 of the duration 4120-2
and the length of the duration 4120-2 and a start time of the other time duration (not shown) and a
length of the other time duration.

[0060] In other example embodiments, the configuration information can comprise an accurate
time period for resource assistance for the sidelink UE pair (for example, the terminal devices
210-1 and 210-3). The term “accurate time period for resource assistance” used herein can refer
to a time period that both the terminal device 210-1 and the terminal device 210-3 are within
active-duration during this time period, and the terminal device 210-2 can provide a preferred
resource(s) of which time domain is within this time period. For example, as shown in Fig. 4A,
the accurate time period for the sidelink UE pair can refer to one or more of the duration 4210-1,
the duration 4210-2 or the duration 4210-3. In some embodiments, the accurate time period for
resource assistance can be determined by the terminal device 210-1 based on the first

configuration and the second configuration. In this case, the configuration information can
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explicitly indicate the accurate time period for resource assistance. In other embodiments, the
accurate time period for resource assistance for the sidelink UE pair can be determined by the
terminal device 210-2 based on the first configuration and the second configuration included in
the configuration information.

[0061] In some embodiments, the configuration information can comprise a start time of a
common active-duration for the terminal devices 210-1 and 210-3, and an end time of the common
active-duration for the terminal devices 210-1 and 210-3.  As shown in Fig. 4A, the configuration
information can comprise the start time 4130-1 of the active-duration 4210-1 and the end time
4030-2 of the active-duration 4210-1. The configuration information can also comprise the start
time 4130-3 of the active-duration 4210-2 and the end time 4030-4 of the active-duration 4210-2.
Additionally, the configuration can comprise the start time 4130-5 of the active-duration 4210-3
and the end time 4030-6 of the active-duration 4210-3.

[0062] Additionally, the configuration information can comprise a start time of a common
inactive-duration for the terminal devices 210-1 and 210-3 and an end time of the common
inactive-duration for the terminal devices 210-1 and 210-3. As shown in Fig. 4A, the
configuration information can comprise the start time 4130-2 of the inactive-duration 4220-1 and
the end time 4030-3 of the inactive-duration 4220-1. Additionally, the configuration can
comprise the start time 4130-4 of the inactive-duration 4220-2 and the end time 4030-5 of the
inactive-duration 4220-2.

[0063] Alternatively, the configuration information can comprise a start time of the common
active-duration for the terminal devices 210-1 and 210-3 and a length of the common
active-duration for the terminal devices 210-1 and 210-3. For example, as shown in Fig. 4A, the
configuration information can comprise the start time 4130-1 of the active-duration 4210-1 and the
length of the active-duration 4210-1. In addition, the configuration information can comprise the
start time 4130-3 of the common active-duration 4210-2 and the length of the common
active-duration 4210-2. The configuration information can also comprise the start time 4130-5 of
the common active-duration 4210-3 and the length of the common active-duration 4210-3.

[0064] Additionally, the configuration information can comprise a start time of the common
inactive-duration for the terminal devices 210-1 and 210-3 and a length of the common
inactive-duration for the terminal devices 210-1 and 210-3. Only as an example, the

configuration information can comprise the start time 4130-2 of the common inactive-duration
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4220-1 and the length of the common inactive-duration 4220-1. In addition, the configuration
information can comprise the start time 4130-4 of the common inactive-duration 4220-2 and the
length of the common inactive-duration 4220-2.

[0065] Referring to diagram 300 in Fig.3, the terminal device 210-2 determines 3015 the first set
of resources for the sidelink communication based on the stored configuration information. In
some embodiments, the first set of resources can contain preferred resources for the sidelink
communication. Alternatively, the first set of resources can contain avoided resources for the
sidelink communication. The avoided resources can refer to the resources that the terminal
device 210-1 will avoid selecting when determining the sidelink transmission resources. In an
example embodiment, the first set of resources can be shared resources or resource pool for
multiple terminal devices, for example, the terminal devices 210-1 and 210-4. Alternatively, the
first set of resources can be a dedicated resource or dedicated resource pool for the terminal device
210-1. In this way, resource collision can be mitigated.

[0066] In some example embodiments, if the configuration information transmitted to terminal
device 210-2 comprises an indication which indicates that the first set of resources do not need to
be determined based on the first DRX configuration or the second DRX configuration, the terminal
device 210-2 can determine the set of resources without considering the configuration information
received. For example, the first set of resources can be determined based on results of sensing
procedure of the terminal device 210-2. The term “sensing” used herein can refer to a process
where a UE monitors a set of resources to identify if the set of resources is used by other UEs
based on the received SCI information from other UEs which transmitted on PSCCH. The term
“results of sensing procedure” used herein can refer to a result indicating whether the sensed set
of resources is available or unavailable for the device which performs the sensing. If the results
of sensing procedure on a set of resources indicate that the set of resource are not used or
reserved by other devices, the set of resources can be selected as the first set of resources by
terminal device 210-2. If the results of sensing procedure on the set of resources indicate that
the set of resources are used or reserved by other devices, the set of resources cannot be selected
as the first set of resources by terminal device 210-2.

[0067] Alternatively, the indication can indicate that the first set of resources needs to be
determined based on the first DRX configuration. The terminal device 210-2 can determine the

first set of resources that are within the active-duration of the DRX cycle of the terminal device
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210-1. For example, if the first set of resources represents a set of preferred resources to be used
for sidelink communication, the first set of resources can be assigned during the active-durations,
for example 4010-1 or 4010-2 or 4010-3, of the DRX cycle. If the first set of resources is a set of
avoided resources for the sidelink communication, timeframe associated with the first set of
resources can overlap with the durations 4020-1 and 4020-2.

[0068] In some example embodiments, the indication can indicate that the first set of resources
needs to be determined based on the second DRX configuration. The terminal device 210-2 can
determine the first set of resources that is within the active-duration of the DRX cycle of the
terminal device 210-3. For example, if the first set of resources contains a set of preferred
resources for sidelink communication, the first set of resources can be assigned during the
active-durations, for example 4110-1 or 4110-2 or 4110-3, of the second DRX cycle. If, on the
other hand, the first set of resources contains a set of avoided resources for the sidelink
communication, timeframe associated with the first set of resources can overlap with the durations
4120-1 and 4120-2. The avoided resources can refer to the resources that the terminal device
210-1 will avoid selecting when determining the sidelink transmission resources.

[0069] In other embodiments, the indication can indicate that the first set of resources needs to be
determined based on the first DRX configuration and the second DRX configuration. The
terminal device 210-2 can determine the first set of resources that is within the overlapping
active-durations period of the DRX cycle of the terminal device 210-1 and the DRX cycle of the
terminal device 210-3. For example, if the first set of resources represents a set of preferred
resources to be used for sidelink communication, the first set of resources can be assigned during
the active-durations, for example, the durations 4210-1, 4210-2 or 4210-3. If the first set of
resources 1s a set of avoided resources for the sidelink communication, timeframe associated with
the first set of resources can overlap with the durations 4220-1 and 4220-2. The avoided resources
can refer to the resources that the terminal device 210-1 will avoid when determining the sidelink
transmission resources.

[0070] Referring back to Fig. 3, the terminal device 210-2 transmits 3020 a resource information
to the terminal device 210-1. The resource information indicates the first set of resources. In
some example embodiments, the resource information can be transmitted via a RRC signaling.
Alternatively, a MAC CE signaling can be used for transmitting the resource information. In

other example embodiments, the terminal device 210-2 can transmit the resource information via a
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PHY (e.g. sidelink control information) signaling. It should be noted that the first set of resources
can be transmitted via any suitable signaling,

[0071] The terminal device 210-1 determines 3045 a second set of resources based on the first set
of resources and the configuration information. In some example embodiments, the terminal
device 210-1 can also determine 3025 whether timeframe associated with the first set of resources
being assigned overlaps with an inactive-duration of the DRX cycle of the terminal device 210-1 in
time domain based on the configuration information. For example, in some embodiments, the
first configuration in the configuration information can indicate the inactive-duration of the DRX
cycle for the terminal device 210-1. The terminal device 210-1 can determine whether the
timeframe associated with the first set of resources overlaps with the inactive-duration indicated in
the first configuration information. If the timeframe associated with the first set of resources does
not overlap with the inactive-duration of the DRX cycle for the terminal device 210-1, the terminal
device 210-1 can determine 3045 the second set of resources from the first set of resources. For
example, if timeframe associated with the first set of resources does not overlap with the
inactive-durations 4020-1 and 4020-2, the second set of resources can be selected from the first set
of resources. By way of example, the terminal device 210-1 can perform sensing on the first set
of resources to detect whether one or more resources in the first set of resources is/are available for
the terminal device 210-1 to use. If the terminal device 210-1 determines that the one or more
resources is/are not used or reserved by other terminal devices based on the results of sensing
procedure, such resource(s) can be regarded as an available resource(s). Then, the terminal
device 210-1 can select one or more available resources in the first set of resources to be part of the
second set of resources, which means the second set of resources is a subset of the first set of
resources.

[0072] In some embodiments, the terminal device 210-1 does not need to consider the first DRX
configuration of the terminal device 210-1 when the terminal device 210-1 determines the second
set of resources. In this situation, the step 3025 can be omitted. Thus, the step 3025 is optional.
The terminal device 210-1 can perform sensing on the first set of resources in the active-duration.
In this case, the terminal device 210-1 determines 3045 the second set of resources based on the
results of sensing procedure of the first set of resources. For example, as shown Fig. 4B, the
terminal device 210-1 can perform sensing on the first set of resources 420 and select the second

set of resources 430 from the first set of resources 420 based on the results of sensing procedure.
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Moreover, before the second set of resource is actually used for sidelink communication between
the terminal device 210-1 and the terminal device 210-3, the terminal device 210-1 can perform
re-evaluation on this second set of resources to check if the second set of resources is still available.
Such re-evaluation can refer to a process where UE reconfirms whether the second set of
resources can still be used by performing the process of sensing. Generally, re-evaluation
should be performed prior to the start of any transmission using the second set of resources.
In some embodiments, the active-duration can extend from the point in time a current on-duration
of the DRX cycle implemented by the terminal device 210-1 ends to a re-evaluation cut-off time
for the second set of resources. For example, as shown in Fig. 4B, the start time of a
transmission on the second set of resources is at time 4330-1, the re-evaluation cut-off time 1s at
time 4330-3, and the offset value between the start time 4330-1 and the re-evaluation cut-off
time 4330-3 is represented as time duration 4310-2. In this situation, the active-duration has
been extended from the time 4030-2 which represents the end time of the current on-duration of
the DRX cycle implemented by the terminal device 210-1 to the time 4330-3 which is the
re-evaluation cut-off time for the second set of resources and refers to a point in time by which
re-evaluation of all previously identified resource belonging to the second resource set should be
completed. Only for the purpose of illustrations, if the second resource set consists of two
resources, the terminal device can perform re-evaluation of such resources prior to initiating
transmission on these resources in order to determine whether they are still available. The
re-evaluation of these resources should complete no later than the re-evaluation cut-off time. In
some embodiments, the re-evaluation cut-off time can be represented as m-T3, where “m”
represents the time when transmission starts on the specific resource(s) and T3 is an offset value
between the time transmission starts and the re-evaluation cut-off time.

[0073] Alternatively, the active-duration can represent a period corresponding to time starting at a
point in time when the first set of resources becomes available to the point in time the first set of
resources 1s no longer available. Only as an example, as shown in Fig. 4B, the active-duration can
begin at the time 4230-4, which is the time the first set of resources becomes available, to the point
in time 4230-1, which represents the time when the first set of resources is no longer available for
the terminal device.

[0074] In other example embodiments, if the first set of resources partially overlaps with the

inactive-duration (for example, the duration 4020-1 or 4020-2) of the terminal device 210-1, the
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terminal device 210-1 can determine a subset of resources from the first set of resources that
overlaps in time domain only with an active-duration of the terminal device 210-1. For example,
the subset of resources can overlap with one or more of the durations 4010-1, 4010-2 and 4010-3.
Referring to Fig. 3, the terminal device 210-1 can determine the subset of resources that overlaps
in time domain with an active-duration of the terminal device 210-1 from the first set of resources.
In this situation, the terminal device 210-1 can determine 3045 the second set of resources from the
subset of resources that overlaps in time domain with an active-duration of the terminal device
210-1. For example, the terminal device 210-1 can determine the second set of resources based
on sidelink traffic information between the terminal device 210-1 and the terminal device 210-3.
The sidelink traffic information can comprise characteristic parameters related to the sidelink
traffic between the terminal device 210-1 and the terminal device 210-3. For example, the
sidelink traffic information can comprise a maximum transport block size of the sidelink traffic.

[0075] In some example embodiments, if the first set of resources overlaps with the
inactive-duration (for example, the duration 4020-1 or 4020-2) of the terminal device 210-1, the
terminal device 210-1 cannot perform sensing on the first set of resources and then the terminal
device 210-1 can determine not to transmit data using resources from the first set of resources. In
such situation, the terminal device 210-1 can generate a resource reselection indication to the
terminal device 210-2, wherein such indication 1is used to inform the terminal device 210-2 that the
first set of resources is not available and another set of resources is requested by the terminal
device 210-1. Then, the terminal device 210-1 can transmit 3035 the resource reselection
indication to the terminal device 210-2. In these embodiments, after the terminal device 210-2
receives the resource reselection indication from the terminal device 210-1, the terminal device
210-2 can allocate a third set of resources for the sidelink communication and transmit information
indicating the third set of resources to the terminal device 210-1. The terminal device 210-1 can
determine 3045 the second set of resources based on the third set of resources. In this situation,
the second set of resources can be determined from the third set of resources in a similar approach
as determining the second set of resources from the first set of resources. Alternatively, if the first
set of resources overlaps with the inactive-duration (for example, the duration 4020-1 or 4020-2)
of the terminal device 210-1, the terminal device 210-1 can randomly select the second set of

resources from the first set of resources. In this case, the terminal device 201-1 can select the
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second set of resources randomly from the first set of resources without perform sensing
procedure.

[0076] In some example embodiments, the terminal device 210-1 can determine 3030 whether
timeframe associated with the first set of resources being assigned overlaps with an
inactive-duration of the DRX cycle of the terminal device 210-3 in time domain based on the
configuration information. For example, in some embodiments, the second configuration in the
configuration information can indicate the inactive-duration of the DRX cycle for the terminal
device 210-3, the terminal device 210-1 can determine whether the timeframe associated with the
first set of resources overlaps with the inactive-duration indicated in the second configuration
information since terminal device 210-1 has acquired the second configuration of the terminal
device 210-3 when sidelink radio link is established between terminal device 201-1 and terminal
device 210-3. If the timeframe associated with the first set of resources does not overlap with the
inactive-duration of the DRX cycle for the terminal device 210-3, the terminal device 210-1 can
determine 3045 the second set of resources from the first set of resources. For example, if
timeframe associated with the first set of resources does not overlap with the inactive-durations
4120-1 and 4120-2, the second set of resources can be selected from the first set of resources. By
way of example, the terminal device 210-1 can perform sensing on the first set of resources to
detect whether one or more resources in the first set of resources is/are available for the terminal
device 210-1 based on the received SCI information which transmitted on PSCCH from other UEs.
If the terminal device 210-1 determines that a resource is not used or reserved by other terminal
devices based on the results of sensing procedure, the resource can be regarded as an available
resource. Then, the terminal device 210-1 can select one or more available resources in the first
set of resources to be the second set of resources, which means the second set of resources is a
subset of the first set of resources. In some embodiments, the terminal device 210-1 does not
need to consider the second DRX configuration of the terminal device 210-3 when the terminal
device 210-1 determines the second set of resources. In this situation, the step 3030 can be
omitted. Thus, the step 3030 is optional.

[0077] In other example embodiments, if the first set of resources partially overlaps with the
inactive-duration (for example, the duration 4120-1 or 4120-2) of the terminal device 210-3, the
terminal device 210-1 can determine a subset of resources from the first set of resources which

overlaps in time domain with an active-duration of the terminal device 210-3. For example, the
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subset of resources can overlap with one or more of the durations 4110-1, 4110-2 and 4110-3. In
some embodiments, the subset of resources can overlap with active-durations for both the terminal
devices 210-1 and 210-3.  In this situation, the terminal device 210-1 can determine 3045 the
second set of resources from the subset of resources that overlaps in time domain with an
active-duration of the terminal device 210-1 and the terminal device 210-3. For example, the
terminal device 210-1 can determine the second set of resources based on sidelink traffic
information between the terminal device 210-1 and the terminal device 210-3. The sidelink traffic
information can comprise characteristic parameters related to the sidelink traffic between the
terminal device 210-1 and the terminal device 210-3. For example, the sidelink traffic
information can comprise a maximum transport block size of the sidelink traffic.

[0078] In some example embodiments, if the first set of resources overlaps with the
inactive-duration (for example, the duration 4120-1 or 4120-2) of the terminal device 210-3, the
terminal device 210-3 cannot perform reception on the first set of resources and then the terminal
device 210-1 can determine not to transmit data using resources from the first set of resources. In
such situation, the terminal device 210-1 can generate a resource reselection indication and
transmit the resource reselection indication to the terminal device 210-2. The term “resource
reselection indication” used herein can refer to an indication which informs the terminal device
210-2 that the first set of resources is not available and another set of resources is requested by the
terminal device 210-1. Then, the terminal device 210-1 can transmit 3035 the resource
reselection indication to the terminal device 210-2. In these embodiments, after the terminal
device 210-2 receives the resource reselection indication from the terminal device 210-1, the
terminal device 210-2 can allocate a third set of resources for the sidelink communication and
transmit information indicating the third set of resources to the terminal device 210-1. In these
embodiments, after the terminal device 210-2 receives the resource reselection indication from the
terminal device 210-1, the terminal device 210-1 can determine 3045 the second set of resources
based on the third set of resources. In this situation, the second set of resources can be determined
from the third set of resources in a similar approach as determining the second set of resources
from the first set of resources. Alternatively, if the first set of resources overlaps with the
inactive-duration (for example, the duration 4120-1 or 4120-2) of the terminal device 210-3, the

terminal device 210-1 can randomly select the second set of resources from the first set of
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resources. In this case, the terminal device 201-1 can select the second set of resources randomly
from the first set of resources without perform sensing procedure.

[0079] In other example embodiments, if the first set of resources overlaps with the
inactive-duration (for example, the duration 4120-1 or 4120-2) of the terminal device 210-3, the
terminal device 210-1 can transmit 3040 a wake-up information to the terminal device 210-3,
wherein such information will request the terminal device 210-3 to perform reception during a
time period that corresponds to the first set of resources. The wake-up information can indicate a
time period during which the terminal device 210-3 needs to keep awake and perform sidelink
reception. In other words, the terminal device 210-3 can perform mandatory reception during this
time period. Only as an example, the time period indicated in the wake-up information can start
at the beginning of a time period that overlaps in time the start of the first set of resources
becoming available and lasts until the end of such period that corresponds in time with an end of
the first set of resources being available. For example, as shown in Fig. 4B, the time period can
start from the time 4230-4 which is the time representing a beginning of the first set of resources
becomes available to the point in time 4230-1 which represents the end of the first set of resources
being available. Alternatively, the timer can start from a beginning of a time period that overlaps
in time with the second set of resources becoming available and lasts until an end of such period
that corresponds to the second set of resources becoming unavailable. For example, as shown in
Fig. 4B, the time period can start from the time point 4330-1 which represents the beginning of the
second set of resources becoming available to the time 4330-2 which represents the end of the
second set of resources being available.

[0080] Alternatively, the wake-up information can comprise a timer. For example, the timer
included in the wake-up information can start at the beginning of a time period that overlaps in
time the start of the first set of resources becoming available and lasts until the end of such period
that corresponds in time with an end of the first set of resources being available. For example, as
shown in Fig. 4B, the time period can start from time 4230-4 which represents the beginning of the
first set of resources becoming available, to the time 4230-1 which represents the end of the first
set of resources being available. Alternatively, the timer included in the wake-up information can
start from a beginning of a time period that overlaps in time with the second set of resources
becoming available and lasts until an end of such period that corresponds to the second set of

resources becoming unavailable. For example, as shown in Fig. 4B, the time period can start
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from the time 4330-1 which represents a starting time of the second set of resources becoming
available, to the point in time 4330-2, which represents the end of the second set of resources being
available. In other embodiments, the wake-up information can indicate the first set of resources.
In order to secure the reception of the wake-up information, the transmission of the wake-up
information can follow DRX cycle implemented by the terminal devices. For example, the
wake-up information can be transmitted in an on-duration(s) of the DRX cycle implemented at
the terminal device 210-3.

[0081] In some embodiments, the first set of resources can be provided to the terminal device
210-1 based on traffic priority. For example, the terminal device 210-2 can compare 3050 a
priority of another terminal device (for example, the terminal device 210-4) with a priority of the
terminal device 210-1. Alternatively, the terminal device 210-2 can compare the priority of the
terminal device 210-4 with a threshold priority. If the priority of the terminal device 210-4 is
higher than the terminal device 210-1 or higher than the threshold priority, the terminal device
210-2 can generate an indication to the terminal device 210-1 to reselect a resource which is
reserved in a particular time slot by the terminal device 210-1 if the terminal device 210-4 has
indicated that such resource was reserved. The terminal device 210-2 can then transmit 3055
such indication to the terminal device 210-1. The pre-emption from the terminal device 210-4 to
the terminal device 210-1 should be performed not later than a predetermined time before the
particular slot which comprises the reserved resource. The predetermined time can be
configured at the terminal device 210-1 when the terminal device was produced.

[0082] In some example embodiments, the terminal device 210-1 can generate an indication
which can inform the terminal device 210-2 of the second set of resources that was determined
by the terminal device 210-1. In this case, the terminal device 210-1 can transmit such
indication to the terminal device 210-2. In some example embodiments, the indication
regarding the selected second set of resources can be transmitted via a RRC signaling,
Alternatively, a MAC CE signaling can be used for transmitting the indication regarding the
selected second set of resources. In other example embodiments, the terminal device 210-1 can
transmit the indication regarding the selected second set of resources via a PHY signaling (e.g.
Sidelink control information). It should be noted that the indication regarding the selected
second set of resources can be transmitted via any suitable signaling. In order to secure the

reception of the indication regarding the selected second set of resources, the transmission of the
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indication regarding the selected second set of resources can follow DRX cycle implemented by
the terminal devices. For example, the configuration information can be transmitted in an

on-duration(s) of the DRX cycle implemented at the terminal device 210-2.

Example Method

[0083] Fig. S illustrates a flowchart of an example method 500 according to some embodiments of
the present disclosure. The method 500 can be performed by the terminal device 210-1 as shown
in Fig. 2. Tt is to be understood that the method 500 can include additional blocks not shown
and/or can omit some blocks as shown, and the scope of the present disclosure is not limited in this
regard. For the purpose of discussion, the method 500 will be described from the perspective of
the terminal device 210-1 with reference to Fig. 2.

[0084] At block 510, the terminal device 210-1 transmits a configuration information to the
terminal device 210-2. In some example embodiments, the terminal device 210-1 can transmit a
request (for example, an assistance request) for allocating resources to the terminal device 210-2.
The configuration information can also be transmitted as part of such request. In other
embodiments, if there is no such request for allocating resources to the terminal device 210-2, the
configuration information can be transmitted via a new signaling. For example, the
configuration information can be transmitted via a RRC signaling. Alternatively, a MAC control
element (CE) signaling can be used for transmitting the configuration information. In other
example embodiments, the terminal device 210-1 can transmit the configuration information via a
PHY signaling (e.g. sidelink control information). It should be noted that the configuration
information can be transmitted via any suitable signaling.

[0085] In some embodiments, if the configuration information has been updated, the terminal
device 210-1 needs to transmit the updated configuration information to the terminal device 210-2.
For example, if the configuration information is transmitted in the request for allocating
resources, the updated configuration information can be transmitted as a part of such request as
well.  Alternatively, if there is no such request, the updated configuration information can be
transmitted via a new signaling. In this way, the terminal device 210-2 can allocate resources for
sidelink communication more proper.

[0086] In an example embodiment, the configuration information can comprise a first DRX

configuration for the terminal device 210-1. Alternatively or in addition, the configuration
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information can comprise a second DRX configuration for the terminal device 210-3. In some
embodiments, the first DRX configuration can be determined by a network device (for example,
the network device 220). In other embodiments, the first DRX configuration can be determined
by a sidelink peer UE. For example, if another terminal device (for example, the terminal
device 210-5) transmits sidelink data to terminal device 210-1 for a specific traffic between the
terminal device 201-5 and terminal device 210-1, the terminal device 210-5 can determine the
first configuration for the terminal device 210-1.

[0087] In some example embodiments, for example, in network coverage case, the terminal
device 210-1 can obtain the first DRX configuration from the network device 220. In some
embodiments, the first DRX configuration can be obtained from a dedicated RRC signaling.
Alternatively, the first DRX configuration can be obtained from a system information block
received by the terminal device 210-1. In other example embodiments, the network coverage
case, the terminal device 210-1 can obtain the first DRX configuration from a sidelink peer UE.
Alternatively, in out of network coverage case, the terminal device 210-1 can obtain the first
DRX configuration from the sidelink peer UE. In other embodiments, in out of network
coverage case, the terminal device 210-1 can obtain the first DRX configuration from a
pre-configured configuration. In some embodiments, the first DRX configuration can be
preconfigured at the terminal device 210-1. For example, the pre-configured configuration can be
configured to the terminal device 210-1 when the terminal device 210-1 was produced.
Alternatively, the pre-configured configuration can be received from the network device 220
when the terminal device 210-1 is in the serving range of the network device 220 and the
pre-configured configuration can still be used when the terminal device 210-1 is out of the
serving range of the network device 220. For example, the first DRX configuration can be
obtained from a system information block. The system information block can be received from
the network device 220 when the terminal device 210-1 is in the serving range of the network
device 220. In other example embodiments, the second DRX configuration can be sent to the
terminal device 210-1 by the terminal device 210-3.  Alternatively, the second DRX
configuration can be sent to the terminal device 210-2 by the terminal device 210-3.

[0088] In other example embodiments, the configuration information can also comprise an
indication on whether the terminal device 210-2 should consider DRX configuration when

allocating resources for the sidelink communications. For example, the configuration information
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can comprise an indication regarding whether a first set of resources needs to be determined based
on the first DRX configuration. Alternatively or in addition, the configuration information can
comprise an indication regarding whether the first set of resources needs to be determined based on
the second DRX configuration. In order to secure the reception of the configuration information,
transmission of the configuration information can follow DRX cycle implemented by the
terminal devices. For example, the configuration information can be transmitted in an
on-duration(s) of the DRX cycle implemented at the terminal device 210-2.

[0089] In some example embodiments, the first DRX configuration can comprise an identity of the
terminal device 210-1. The identity can be any suitable identities that are able to identify the
terminal device 210-1.

[0090] In an example embodiment, the first DRX configuration can comprise DRX related
parameters for the terminal device 210-1. In some embodiments, the first DRX configuration can
comprise a start time of an on-duration implemented by the terminal device 210-1. Alternatively
or in addition, a length of the on-duration of the terminal device 210-1 can also be included in the
first DRX configuration. In other example embodiments, the first DRX configuration can
comprise of a DRX cycle for the terminal device 210-1.

[0091] Alternatively, the first DRX configuration can comprise an accurate time period for
resource assistance. The accurate time period for resource assistance can refer to a time period
that the terminal device 210-1 is within active-duration during this time period, and the terminal
device 210-2 can provide a preferred resource(s) of which time domain is within this time period.
In some example embodiments, the first DRX configuration can comprise both a start time and an
end time associated with an active-duration of a DRX cycle implemented by the terminal device
210-1.

[0092] In other example embodiments, the first DRX configuration can comprise both a start time
and an end time associated with an inactive-duration of a DRX cycle implemented by the terminal
device 210-1.

[0093] Alternatively, the first DRX configuration can comprise a start time of an active-duration
of a DRX cycle implemented by the terminal device 210-1 and a length of the active-duration. As
another example embodiment, the first DRX configuration can comprise the start time of an
inactive-duration of the DRX cycle implemented by the terminal device 210-1 and length of the

inactive-duration.
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[0094] In some example embodiments, the second DRX configuration can comprise an identity of
the terminal device 210-3. The identity can be any suitable identities that are able to identify the
terminal device 210-3. In some embodiments, the second DRX configuration can be determined
by the network device (for example, the network device 220). In other embodiments, the
second DRX configuration can be determined by a sidelink peer UE. For example, if the
terminal device 210-1 can be regarded as a TX UE, the terminal device 210-1 can determine the
second configuration for the terminal device 210-3 which can be regarded as a RX UE. Insome
example embodiments, for example, in network coverage case, the terminal device 210-3 can
obtain the second DRX configuration from the network device 220. In other example
embodiments, the network coverage case, the terminal device 210-3 can obtain the second DRX
configuration from a sidelink peer UE (for example, the terminal device 210-1). In some
example embodiments, for example, in network coverage case, the terminal device 210-3 can
obtain the second DRX configuration from the network device 220. In other example
embodiments, the network coverage case, the terminal device 210-3 can obtain the second DRX
configuration from a sidelink peer UE (for example, the terminal device 210-1). Alternatively,
in out of network coverage case, the terminal device 210-3 can obtain the second DRX
configuration from the sidelink peer UE. In other embodiments, in out of network coverage
case, the terminal device 210-3 can obtain the second DRX configuration from a pre-configured
configuration. In some embodiments, the pre-configured configuration can be received from the
network device 220 when the terminal device 210-3 is in the serving range of the network device
220 and the pre-configured configuration can still be used when the terminal device 210-3 is out
of the serving range of the network device 220. For example, the second DRX configuration
can be obtained from a system information block. The system information block can be received
from the network device 220 when the terminal device 210-3 is in the serving range of the
network device 220. Alternatively, the second DRX configuration can be preconfigured at the
terminal device 210-3. For example, the pre-configured configuration can be configured to the
terminal device 210-3 when the terminal device 210-3 was produced.

[0095] In an example embodiment, the second DRX configuration can comprise DRX related
parameters for the terminal device 210-3. In some embodiments, the second DRX configuration
can comprise a start time of an on-duration of a DRX cycle supported by the terminal device 210-3.

Alternatively or in addition, a length of the on-duration of the DRX cycle supported by the
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terminal device 210-3 can be included in the second DRX configuration. In other example
embodiments, the second DRX configuration can comprise a DRX cycle for the terminal device
210-3.

[0096] Alternatively, the second DRX configuration can comprise an accurate time period for
resource assistance. The accurate time period for resource assistance used herein can refer to a
time period that the terminal device 210-3 is within active-duration during this time period, and
the terminal device 210-2 can provide a preferred resource(s) with time domain that 1s within this
time period. In some example embodiments, the second DRX configuration can comprise both a
start time and the end time of an active-duration associated with a DRX cycle implemented by the
terminal device 210-3.

[0097] In other example embodiments, the second DRX configuration can comprise both a start
time and an end time of an inactive-duration of a DRX cycle implemented by the terminal device
210-3. In some embodiments, the inactive-duration can comprise one or more off-durations and
one or more-time durations of one or more active timers which can control the terminal device
210-1 not to receive. Alternatively, the second DRX configuration 410 can comprise the start
time of the active-duration of the DRX cycle implemented by the terminal device 210-3 and
length of the active-duration. As another example embodiment, the second DRX configuration
can comprise the start time of the inactive-duration of the DRX cycle implemented by the terminal
device 210-3 and length of the inactive-duration.

[0098] In other example embodiments, the configuration information can comprise an accurate
time period for resource assistance for the sidelink UE pair (for example, the terminal devices
210-1 and 210-3). The accurate time period for resource assistance used herein can refer to a
time period that both the terminal device 210-1 and the terminal device 210-3 are within
active-duration during this time period, and the terminal device 210-2 can provide a preferred
resource(s) of which time domain is within this time period. In some embodiments, the
accurate time period for resource assistance can be determined by the terminal device 210-1
based on the first configuration and the second configuration. 1In this case, the configuration
information can explicitly indicate the accurate time period for resource assistance. In other
embodiments, the accurate time period for resource assistance for the sidelink UE pair can be
determined by the terminal device 210-2 based on the first configuration and the second

configuration included in the configuration information.
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[0099] In some embodiments, the configuration information can comprise a start time of a
common active-duration for the terminal devices 210-1 and 210-3, and an end time of the common
active-duration for the terminal devices 210-1 and 210-3.

[00100] Additionally, the configuration information can comprise a start time of a common
inactive-duration for the terminal devices 210-1 and 210-3 and an end time of the common
inactive-duration for the terminal devices 210-1 and 210-3. Alternatively, the configuration
information can comprise the start time and length of a common active-duration for the both
terminal devices 210-1 and 210-3.

[00101] Additionally, the configuration information can comprise a start time of the common
inactive-duration for the terminal devices 210-1 and 210-3 and length of the common
inactive-duration for the terminal devices 210-1 and 210-3. Only as an example, the
configuration information can comprise the start time 4130-2 of the common inactive-duration
4220-1 and the length of the common inactive-duration 4220-1. In addition, the configuration
information can comprise the start time 4130-4 of the common inactive-duration 4220-2 and the
length of the common inactive-duration 4220-2.

[00102] At block 520, the terminal device 210-1 receives a resource information from the terminal
device 210-2. The resource information indicates the first set of resources. In some example
embodiments, the resource information can be transmitted via a RRC signaling. Alternatively, a
MAC CE signaling can be used for transmitting the resource information. In other example
embodiments, the terminal device 210-1 can transmit the resource information via a PHY
signaling (e.g. sidelink control information). It should be noted that the configuration
information can be transmitted via any suitable signaling.

[00103] At block 530, the terminal device 210-1 determines a second set of resources based on the
first set of resources and the configuration information. In some example embodiments, the
terminal device 210-1 can also determine 3025 whether timeframe associated with the first set of
resources being assigned overlaps with an inactive-duration of the DRX cycle of the terminal
device 210-1 in time domain based on the first configuration information. For example, in some
embodiments, the first configuration information can indicate an inactive-duration of the DRX
cycle for the terminal device 210-1. The terminal device 210-1 can determine whether the
timeframe associated with the first set of resources overlaps with the inactive-duration indicated in

the first configuration information. If the timeframe associated with the first set of resources does
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not overlap with the inactive-duration of the DRX cycle for the terminal device 210-1, the terminal
device 210-1 can determine 3045 the second set of resources from the first set of resources. By
way of example, the terminal device 210-1 can perform sensing on the first set of resources to
detect whether one or more resources in the first set of resources is/are available for the terminal
device 210-1. If the terminal device 210-1 determines that one or more resources is/are not
reserved by other terminal devices based on the results of a sensing procedure, such resource(s)
can be regarded as an available resource(s). Then, the terminal device 210-1 can select one or
more available resources in the first set of resources to be the second set of resources, which means
the second set of resources is a subset of the first set of resources.

[00104] Alternatively, if timeframe associated with the first set of resources overlaps with an
inactive-duration of the DRX cycle implemented by the terminal device 210-1, the terminal device
210-1 can determine a time duration which comprises an overlapped portion between the
timeframe associated with active-duration and the first set of resources. Within such time
duration, the terminal device 210-1 can perform sidelink reception. Moreover, such time
duration can be regarded as a part of the active-duration of the terminal device 210-1.  In some
embodiments, the active-duration can be extended from the end time of a current on-duration of
the DRX cycle supported by the terminal device 210-1 until a re-evaluation cut-off time point for
the first set of resources. Alternatively, the active-duration can correspond to a time period
spanning from a start time associated with the first set of resources to an end time of the first set of
resources. The terminal device 210-1 can perform sensing on the first set of resource in the
active-duration and determine 3045 the second set of resources based on the results of a sensing
procedure, and also perform re-evaluation to the second set of resources.

[00105] In other example embodiments, if the first set of resources partially overlaps with the
inactive-duration of the terminal device 210-1, the terminal device 210-1 can determine a subset of
resources from the first set of resources that overlaps in time domain with an active-duration of the
terminal device 210-1. The terminal device 210-1 can determine the subset of resources from the
first set of resources at MAC layer of the terminal device 210-1. The MAC layer of the terminal
device 210-1 can generate available resource information which indicates the subset of resources.
In this situation, the terminal device 210-1 can determine 3045 the second set of resources from the
aforementioned subset of resources that overlaps in time domain with an active-duration of the

terminal device 210-1. For example, the terminal device 210-1 can determine the second set of
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resources based on sidelink traffic amount between the terminal device 210-1 and the terminal
device 210-3.

[00106] In some example embodiments, if the first set of resources overlaps with the
inactive-duration of the DRX cycle supported by the terminal device 210-1, the terminal device
210-1 cannot perform sensing on the first set of resources and can determine not to transmit data
using resources from the first set of resources. In such situation, the terminal device 210-1 can
generate a resource reselection indication to the terminal device 210-2, which informs the terminal
device 210-2 that the first set of resources is not available and another set of resources is requested
by the terminal device 210-1. Then, the terminal device 210-1 can transmit 3035 the resource
reselection indication to the terminal device 210-2. In these embodiments, after the terminal
device 210-2 receives the resource reselection indication from the terminal device 210-1, the
terminal device 210-2 can allocate a third set of resources for the sidelink communication and
transmit information indicating the third set of resources to the terminal device 210-1. The
terminal device 210-1 can determine 3045 the second set of resources based on the third set of
resources. In this situation, the second set of resources can be determined from the third set of
resources in a similar approach as determining the second set of resources from the first set of
resources. Alternatively, if the first set of resources overlaps with the inactive-duration of the
terminal device 210-1, the terminal device 210-1 can randomly select the second set of resources
from the first set of resources. In this case, the terminal device 201-1 can select the second set of
resources randomly from the first set of resources without perform sensing procedure.

[00107] In some example embodiments, the terminal device 210-1 can determine whether
timeframe associated with the first set of resources being assigned overlaps with an
inactive-duration of the DRX cycle of the terminal device 210-3 in time domain based on the
second configuration information. For example, in some embodiments, the second configuration
information can indicate the inactive-duration of the DRX cycle for the terminal device 210-3, the
terminal device 210-1 can determine whether the timeframe associated with the first set of
resources overlaps with the inactive-duration indicated in the second configuration information.
If the timeframe associated with the first set of resources does not overlap with the
inactive-duration of the DRX cycle for the terminal device 210-3, the terminal device 210-1 can
determine 3045 the second set of resources from the first set of resources. By way of example, the

terminal device 210-1 can perform sensing on the first set of resources to detect whether one or
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more resources in the first set of resources is/are available for the terminal device 210-1. If the
terminal device 210-1 determines that one or more resources is/are not reserved by other terminal
devices based on the results of a sensing procedure, such resource(s) can be regarded as an
available resource(s). Then, the terminal device 210-1 can select one or more available resources
in the first set of resources to comprise the second set of resources, which means the second set of
resources can be a subset of the first set of resources.

[00108] In other example embodiments, if the first set of resources partially overlaps with the
inactive-duration (for example, the duration 4120-1 or 4120-2) of the DRX cycle supported by the
terminal device 210-3, the terminal device 210-1 can determine a subset of resources from the first
set of resources which overlaps, in time domain, with an active-duration of the DRX cycle of the
terminal device 210-3. For example, the subset of resources can overlap with one or more of the
durations 4110-1, 4110-2 and 4110-3. In some embodiments, the subset of resources can overlap
with active-durations for both the terminal devices 210-1 and 210-3. The MAC layer of the
terminal device 210-1 can generate available resource information which indicates the subset of
resources. The available resource information can be provided to PHY layer of the terminal
device 210-1 via a signaling between the MAC layer and the PHY layer. In this situation, the
terminal device 210-1 can determine 3045 the second set of resources from the aforementioned
subset of resources that overlaps in time domain with an active-duration of the terminal device
210-1. For example, the terminal device 210-1 can determine the second set of resources based
on sidelink traffic information between the terminal device 210-1 and the terminal device 210-3.
The sidelink traffic information can comprise characteristic parameters related to the sidelink
traffic between the terminal device 210-1 and the terminal device 210-3. For example, the
sidelink traffic information can comprise a maximum transport block size of the sidelink traffic.
[00109] In some example embodiments, if the first set of resources overlaps with the
inactive-duration of the terminal device 210-3, the terminal device 210-3 cannot perform reception
on the first set of resources and then the terminal device 210-1 can determine not to transmit data
using resources from the first set of resources. In such situation, the terminal device 210-1 can
generate a resource reselection indication to the terminal device 210-2 informing the terminal
device 210-2 that the first set of resources is not available and another set of resources is requested
by the terminal device 210-1. Then, the terminal device 210-1 can transmit 3035 the resource

reselection indication to the terminal device 210-2. In these embodiments, after the terminal
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device 210-2 receives the resource reselection indication from the terminal device 210-1, the
terminal device 210-2 can allocate a third set of resources for the sidelink communication and
transmit information indicating the third set of resources to the terminal device 210-1. In these
embodiments, after the terminal device 210-2 receives the resource reselection indication from the
terminal device 210-1, the terminal device 210-1 can determine 3045 the second set of resources
based on the third set of resources. In this situation, the second set of resources can be determined
from the third set of resources in a similar approach as determining the second set of resources
from the first set of resources. Alternatively, if the first set of resources overlaps with the
inactive-duration of the terminal device 210-3, the terminal device 210-1 can randomly select the
second set of resources from the first set of resources. In this case, the terminal device 201-1 can
select the second set of resources randomly from the first set of resources without perform sensing
procedure.

[00110] In some example embodiments, the terminal device 210-1 can determine whether
timeframe associated with the first set of resources being assigned overlaps with an
inactive-duration of the DRX cycle of the terminal device 210-3 in time domain based on the
configuration information. For example, in some embodiments, the second configuration in the
configuration information can indicate the inactive-duration of the DRX cycle for the terminal
device 210-3, the terminal device 210-1 can determine whether the timeframe associated with the
first set of resources overlaps with the inactive-duration indicated in the second configuration
information since terminal device 210-1 has acquired the second configuration of the terminal
device 210-3 when sidelink radio link is established between terminal device 201-1 and terminal
device 210-3. If the timeframe associated with the first set of resources does not overlap with the
inactive-duration of the DRX cycle for the terminal device 210-3, the terminal device 210-1 can
determine 3045 the second set of resources from the first set of resources. By way of example, the
terminal device 210-1 can perform sensing on the first set of resources to detect whether one or
more resources in the first set of resources is/are available for the terminal device 210-1 based on
the received SCI information which transmitted on PSCCH from other UEs. If the terminal
device 210-1 determines that one or more resources is/are not used or reserved by other terminal
devices based on the results of the sensing procedure, such resource(s) can be regarded as an

available resource(s). Then, the terminal device 210-1 can select one or more available resources
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in the first set of resources to be the second set of resources, which means the second set of
resources is a subset of the first set of resources.

[00111] In other example embodiments, if the first set of resources partially overlaps with the
inactive-duration of the terminal device 210-3, the terminal device 210-1 can determine a subset of
resources from the first set of resources which overlaps in time domain with an active-duration of
the terminal device 210-3. For example, the subset of resources can overlap with one or more of
the durations 4110-1, 4110-2 and 4110-3. In some embodiments, the subset of resources can
overlap with active-durations that are common between both the terminal devices 210-1 and 210-3.
In this situation, the terminal device 210-1 can determine 3045 the second set of resources from the
subset of resources that overlaps in time domain with an active-duration of the terminal device
210-1. For example, the terminal device 210-1 can determine the second set of resources based
on sidelink traffic size between the terminal device 210-1 and the terminal device 210-3.

[00112] In some example embodiments, if the first set of resources overlaps with the
inactive-duration of the terminal device 210-3, the terminal device 210-3 cannot perform reception
on the first set of resources and then the terminal device 210-1 can determine not to transmit data
using resources from the first set of resources. In such situation, the terminal device 210-1 can
generate a resource reselection indication to the terminal device 210-2 informing the terminal
device 210-2 that the first set of resources is not available and another set of resources is requested
by the terminal device 210-1. Then, the terminal device 210-1 can transmit 3035 the resource
reselection indication to the terminal device 210-2. In these embodiments, after the terminal
device 210-2 receives the resource reselection indication from the terminal device 210-1, the
terminal device 210-2 can allocate a third set of resources for the sidelink communication and
transmit information indicating the third set of resources to the terminal device 210-1. In these
embodiments, after the terminal device 210-2 receives the resource reselection indication from the
terminal device 210-1, the terminal device 210-1 can determine 3045 the second set of resources
based on the third set of resources. In this situation, the second set of resources can be determined
from the third set of resources in a similar approach as determining the second set of resources
from the first set of resources. Alternatively, if the first set of resources overlaps with the
inactive-duration of the terminal device 210-3, the terminal device 210-1 can randomly select the

second set of resources from the first set of resources. In this case, the terminal device 201-1 can
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select the second set of resources randomly from the first set of resources without perform sensing
procedure.

[00113] In other example embodiments, if the first set of resources overlaps with the
inactive-duration of the terminal device 210-3, the terminal device 210-1 can transmit a wake-up
information to the terminal device 210-3, where such information will request the terminal device
210-3 to perform reception during a time period that corresponds to the first set of resources. The
wake-up information can indicate a time period during which the terminal device 210-3 needs to
keep awake and perform sidelink reception. In other words, the terminal device 210-3 can
perform mandatory reception during this time period. Only as an example, the time period
indicated in the wake-up information can start from a time associated with a beginning of the first
set of resources being available until a time when the first set of resources is no longer available.
Alternatively, the time period can start from a time associated with a beginning of the second set
of resources being available until domain time when the first set of resources is no longer
available.

[00114] Alternatively, the wake-up information can comprise a timer. For example, the timer
included in the wake-up information can start at the beginning of a time period that overlaps in
time with the start of the first set of resources becoming available and lasts until the end of such
period that corresponds in time with an end of the first set of resources being available.
Alternatively, the timer can start from a beginning of a time period that overlaps in time with the
second set of resources becoming available and lasts until an end of such period that corresponds
to the second set of resources becoming unavailable. In other embodiments, the wake-up
information can indicate the first set of resources.  In order to secure the reception of the wake-up
information, the transmission of the wake-up information can follow DRX cycle implemented by
the terminal devices. For example, the wake-up information can be transmitted in an
on-duration(s) of the DRX cycle implemented at the terminal device 210-3.

[00115] In some embodiments, the first set of resources can be provided to the terminal device
210-1 based on traffic priority. For example, the terminal device 210-2 can compare 3050 a
priority of another terminal device (for example, the terminal device 210-4) with a priority of the
terminal device 210-1. Alternatively, the terminal device 210-2 can compare the priority of the
terminal device 210-4 with a threshold priority. If the priority of the terminal device 210-4 is
higher than of the terminal device 210-1 or higher than the threshold priority, the terminal device
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210-2 can generate an indication to the terminal device 210-1 to reselect a resource which is
reserved in a particular time slot by the terminal device 210-1 if the terminal device 210-4 has
indicated that such resource was reserved. The terminal device 210-2 can then transmit 3055
such indication to the terminal device 210-1. The pre-emption from the terminal device 210-4 to
the terminal device 210-1 should be performed not later than a predetermined time before the
particular slot which comprises the reserved resource.

[00116] In some example embodiments, the terminal device 210-1 can generate an indication
which can inform the terminal device 210-2 of the second set of resources determined by the
terminal device 210-1. In this case, the terminal device 210-1 can transmit such indication to the
terminal device 210-2. In some example embodiments, the indication regarding the selected
second set of resources can be transmitted via a RRC signaling. Alternatively, a MAC CE
signaling can be used for transmitting the indication regarding the selected second set of resources.
In other example embodiments, the terminal device 210-1 can transmit the indication regarding the
selected second set of resources via a PHY signaling (e.g. Sidelink control information). It should
be noted that the indication regarding the selected second set of resources can be transmitted via
any suitable signaling. In order to secure the reception of the indication regarding the selected
second set of resources, the transmission of the indication regarding the selected second set of
resources can follow DRX cycle implemented by the terminal devices. For example, the
configuration information can be transmitted in an on-duration(s) of the DRX cycle implemented
at the terminal device 210-2.

[00117] Fig. 6 illustrates a flowchart of an example method 600 according to some embodiments
of the present disclosure. The method 500 can be performed by the terminal device 210-2 as
shown in Fig. 2. It is to be understood that the method 600 can include additional blocks not
shown and/or can omit some blocks as shown, and the scope of the present disclosure is not limited
in this regard. For the purpose of discussion, the method 600 will be described from the
perspective of the terminal device 210-2 with reference to Fig. 2.

[00118] At block 610, the terminal device 210-2 receives a configuration information from the
terminal device 210-1. In some example embodiments, the terminal device 210-2 can receive a
request (for example, an assistance request) for allocating resources from the terminal device
210-1. The configuration information can also be received as part of such request. In other

embodiments, if there is no such request for allocating resources to the terminal device 210-2, the
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configuration information can be transmitted via a new signaling. For example, the
configuration information can be received via a RRC signaling. Alternatively, a MAC control
element (CE) signaling can be used for transmitting the configuration information. In other
example embodiments, the terminal device 210-1 can transmit the configuration information via a
PHY signaling (e.g. sidelink control information). It should be noted that the configuration
information can be transmitted via any suitable signaling.

[00119] In some embodiments, if the configuration information has been updated, the updated
configuration information needs to be transmitted to the terminal device 210-2. For example, if
the configuration information is received in the request for allocating resources, the updated
configuration information can be received as a part of such request as well. Alternatively, if
there is no such request, the updated configuration information can be received via a new
signaling. In this way, the terminal device 210-2 is able to allocate resources for sidelink
communication more proper.

[00120] In an example embodiment, the configuration information can comprise a first DRX
configuration for the terminal device 210-1. Alternatively or in addition, the configuration
information can comprise a second DRX configuration for the terminal device 210-3.

[00121] In other example embodiments, the configuration information can also comprise an
indication on whether the terminal device 210-2 should consider the DRX configuration when
allocating resources for the sidelink communications. For example, the configuration
information can comprise an indication regarding whether a first set of resources needs to be
determined based on the first DRX configuration. Alternatively or in addition, the configuration
information can comprise an indication regarding whether the first set of resources needs to be
determined based on the second DRX configuration.

[00122] In some example embodiments, the first DRX configuration can comprise an identity of
the terminal device 210-1. The identity can be any suitable identities that are able to identify the
terminal device 210-1.

[00123] In an example embodiment, the first DRX configuration can comprise DRX related
parameters for the terminal device 210-1. In some embodiments, the first DRX configuration can
comprise a start time of an on-duration of the terminal device 210-1. Alternatively or in addition,

a length of the on-duration of the terminal device 210-1 can also be included in the first DRX
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configuration. In other example embodiments, the first DRX configuration can comprise of a
DRX cycle for the terminal device 210-1.

[00124] Alternatively, the first DRX configuration can comprise an accurate time period for
resource assistance. The term “accurate time period for resource assistance” used herein can
refer to a time period that the terminal device 210-1 is within active-duration during this time
period, and the terminal device 210-2 can provide a preferred resource(s) with time domain of
which is within this time period . In some example embodiments, the first DRX configuration
can comprise both a start and an end time of an active-duration associated with DRX cycle
implemented by the terminal device 210-1.

[00125] In other example embodiments, the first DRX configuration can comprise both a start and
an end time of an inactive-duration of a DRX cycle supported by the terminal device 210-1. In
some embodiments, the inactive-duration can comprise one or more off-durations and one or
more time durations of one or more active timers which can control the terminal device 210-1
not to receive.

[00126] Alternatively, the first DRX configuration can comprise the start time of the
active-duration of the terminal device 210-1 and length of the active-duration. As another
example embodiment, the first DRX configuration can comprise the start time of the
inactive-duration of the terminal device 210-1 and length of the inactive-duration.

[00127] In some example embodiments, the second DRX configuration can comprise an identity
of the terminal device 210-3. The identity can be any suitable identities that are able to identify
the terminal device 210-3.

[00128] In an example embodiment, the second DRX configuration can comprise DRX related
parameters for the terminal device 210-3. In some embodiments, the second DRX configuration
can comprise a start time of on-duration associated with a DRX cycle supported by the terminal
device 210-3. Alternatively or in addition, a length of the on-duration can be included in the
second DRX configuration. In other example embodiments, the second DRX configuration can
comprise a DRX cycle for the terminal device 210-3.

[00129] Alternatively, the second DRX configuration can comprise an accurate time period for
resource assistance. The term “accurate time period for resource assistance” used herein can
refer to a time period that the terminal device 210-3 is within active-duration during this time

period, and the terminal device 210-2 can provide a preferred resource(s) of which time domain
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is within this time period. In some example embodiments, the second DRX configuration can
comprise both a start and an end times of an active-duration that corresponds to a DRX cycle
implemented by the terminal device 210-3. In some embodiments, the active-duration can
comprise one or more on-durations and one or more-time durations of one or more active
timers which can control reception of the terminal device.

[00130] In other example embodiments, the second DRX configuration can comprise both a start
and an end times of an inactive-duration of the DRX cycle supported by the terminal device 210-3.
In some embodiments, the inactive-duration can comprise one or more off-durations and one or
more-time durations of one or more active timers which can control the terminal device 210-1
not to receive. Alternatively, the second DRX configuration 410 can comprise the start time of
the active-duration of the DRX cycle implemented by the terminal device 210-3 and length of the
active-duration. As another example embodiment, the second DRX configuration can comprise
the start time of the inactive-duration of the DRX cycle implemented by the terminal device 210-3
and length of the inactive-duration.

[00131] In other example embodiments, the configuration information can comprise an accurate
time period for resource assistance for the sidelink UE pair (for example, the terminal devices
210-1 and 210-3). The term “accurate time period for resource assistance” used herein can refer
to a time period that both the terminal device 210-1 and the terminal device 210-3 are within
active-duration during this time period, and the terminal device 210-2 can provide a preferred
resource(s) of which time domain is within this time period. The accurate time period for
resource assistance for the sidelink UE pair can be determined at the terminal device 210-2 based
on the configuration information.

[00132] In some embodiments, the configuration information can comprise a start and an end time
of a common active-duration for both terminal devices 210-1 and 210-3.

[00133] Additionally, the configuration information can comprise a start and an end time of a
common inactive-duration for both terminal devices 210-1 and 210-3. Alternatively, the
configuration information can comprise the start time and the length of the active-duration of a
DRX cycle supported by both terminal devices 210-1 and 210-3.

[00134] Additionally, the configuration information can comprise the start time and length of the

common 1nactive-duration for both terminal devices 210-1 and 210-3.
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[00135] At block 620, the terminal device 210-2 determines the first set of resources for the
sidelink communication based on the configuration information. In some embodiments, the first
set of resources can contain preferred resources for the sidelink communication. Alternatively,
the first set of resources can contain avoided resources for the sidelink communication. The
avoided resources can refer to the resources that the terminal device 210-1 will avoid selecting
when determining the sidelink transmission resources. In an example embodiment, the first set
of resources can be shared resources or resource pool for multiple terminal devices, for example,
the terminal devices 210-1 and 210-4. Alternatively, the first set of resources can be a dedicated
resource or dedicated resource pool for the terminal device 210-1. In this way, resource collision
can be mitigated.

[00136] In some example embodiments, if the configuration information transmitted to terminal
device 210-2 comprises an indication which indicates that the first set of resources do not need to
be determined based on the first DRX configuration or the second DRX configuration, the terminal
device 210-2 can determine the set of resources without considering the configuration information
received. For example, the first set of resources can be determined based on results of the sensing
procedure of the terminal device 210-2. The term “sensing” used herein can refer to a process
where a device monitors a set of resources to identify is the set of resources is used by other
devices. The term “results of sensing procedure” used herein can refer to a result indicating
whether the sensed set of resources is available or unavailable for the device which performs the
sensing. If the results of sensing procedure on a set of resources indicate that the terminal
device 210-2 can transmit PSCCH, the set of resources can be selected as the first set of
resources. If the results of sensing procedure on the set of resources indicate that the set of
resources are used or reserved, the set of resources cannot be selected as the first set of resources.
[00137] Alternatively, the indication can indicate that the first set of resources needs to be
determined based on the first DRX configuration. The terminal device 210-2 can determine the
first set of resources which do not include the inactive time duration of the terminal device 210-1.
For example, if the first set of resources includes preferred resources for the sidelink
communication, the first set of resources can be assigned during the active-durations of the DRX
cycle. If the first set of resources includes a set of avoided resources for the sidelink
communication, timeframe associated with the first set of resources can overlap with the

off-durations of the DRX cycle.
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[00138] In some example embodiments, the indication can indicate that the first set of resources
needs to be determined based on the second DRX configuration. The terminal device 210-2 can
determine the first set of resources which do not include the inactive time of the terminal device
210-3. For example, if the first set of resources contains preferred resources for the sidelink
communication, the first set of resources can be assigned during the active-durations of the DRX
cycle. If, on the other hand, the first set of resources contains avoided resources for the sidelink
communication, timeframe associated with the first set of resources can overlap with the
off-durations of the DRX cycle.

[00139] In other embodiments, the indication can indicate that the first set of resources needs to be
determined based on the first DRX configuration and the second DRX configuration. The terminal
device 210-2 can determine the first set of resources that is within the overlapping active-durations
period of the DRX cycle of the terminal device 210-1 and the DRX cycle of the terminal device
210-3. For example, if the first set of resources includes preferred resources for the sidelink
communication, the first set of resources can be assigned during the overlapping active-durations
of DRX cycles. If the first set of resources includes avoided resources for the sidelink
communication, timeframe associated with the first set of resources can overlap with the
overlapping off-durations of both DRX cycles.

[00140] At block 630, the terminal device 210-2 transmits a resource information to the terminal
device 210-1. The resource information indicates the first set of resources. In some example
embodiments, the resource information can be transmitted via a RRC signaling. Alternatively, a
MAC CE signaling can be used for transmitting the resource information. In other example
embodiments, the terminal device 210-1 can transmit the resource information via a PHY
signaling (e.g. sidelink control information). It should be noted that the configuration
information can be transmitted via any suitable signaling.

[00141] In some embodiments, the first set of resources can be provided to the terminal device
210-1 based on traffic priority. For example, the terminal device 210-2 can compare a priority of
another terminal device (for example, the terminal device 210-4) with a priority of the terminal
device 210-1. Alternatively, the terminal device 210-2 can compare the priority of the terminal
device 210-4 with a threshold priority. If the priority of the terminal device 210-4 is higher than
the terminal device 210-1 or higher than the threshold priority, the terminal device 210-2 can

generate an indication to reselect a resource which is reserved in a particular slot by the terminal
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device 210-1 if terminal device 210-4 indicates to reserve it. The terminal device 210-2 can then
transmit 3055 such indication to the terminal device 210-1. The pre-emption from the terminal
device 210-4 to the terminal device 210-1 should be performed not later than a predetermined time
before the particular slot which comprises the reserved resource.

[00142] In some example embodiments, the terminal device 210-2 can receive an indication
from the terminal device 210-1, which can inform the terminal device 210-2 of the second set of
resources which is determined by the terminal device 210-1. In some example embodiments,
the indication regarding the selected second set of resources can be transmitted via a RRC
signaling. Alternatively, a MAC CE signaling can be used for transmitting the indication
regarding the selected second set of resources. In other example embodiments, the terminal
device 210-1 can transmit the indication regarding the selected second set of resources via a PHY
signaling (e.g. Sidelink control information). It should be noted that the indication regarding the

selected second set of resources can be transmitted via any suitable signaling.

Example Apparatus

[00143] Fig. 7 is a simplified block diagram of an apparatus 700 that is suitable for implementing
embodiments of the present disclosure. The apparatus 700 can be considered as a further example
implementation of the terminal device 210 as shown in Fig. 2. Accordingly, the apparatus 700
can be implemented at or as at least a part of the terminal device 210.

[00144] As shown, the apparatus 700 includes a processor 710, a memory 720 coupled to the
processor 710, a suitable transmitter (TX) and receiver (RX) 740 coupled to the processor 710.
The memory 710 stores at least a part of a program 730. The TX/RX 740 is for bidirectional
communications. The TX/RX 740 is coupled to at least one antenna to facilitate communication,
though, in practice, an Access Node mentioned in this application can have several antennas. The
communication interface can represent any interface that is necessary for communication with
other network elements, such as X2 interface for bidirectional communications between eNBs, S1
interface for communication between a Mobility Management Entity (MME)/Serving Gateway
(S-GW) and the eNB, Un interface for communication between the eNB and a relay node (RN), or
Uu interface for communication between the eNB and a terminal device.

[00145] A program 730 is assumed to include program instructions that, when executed by the

associated processor 710, enable the apparatus 700 to operate in accordance with the embodiments
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of the present disclosure, as discussed herein with reference to Figs. 3-6. The embodiments
herein can be implemented by computer software executable by the processor 710 of the apparatus
700, or by hardware, or by a combination of software and hardware. The processor 710 can be
configured to implement various embodiments of the present disclosure. Furthermore, a
combination of the processor 710 and memory 710 can form processing means 750 adapted to
implement various embodiments of the present disclosure.

[00146] The memory 710 can be of any type suitable to the local technical network and can be
implemented using any suitable data storage technology, such as a non-transitory computer
readable storage medium, semiconductor-based memory devices, magnetic memory devices and
systems, optical memory devices and systems, fixed memory and removable memory, as
non-limiting examples. While only one memory 710 is shown in the apparatus 700, there can be
several physically distinct memory modules in the apparatus 700. The processor 710 can be of
any type suitable to the local technical network, and can include one or more of general purpose
computers, special purpose computers, microprocessors, digital signal processors (DSPs) and
processors based on multicore processor architecture, as non-limiting examples. The apparatus
700 can have multiple processors, such as an application specific integrated circuit chip that is
slaved in time to a clock which synchronizes the main processor.

[00147] In an exemplary embodiment, a method performed by a first terminal device, comprising;
transmitting, to a second terminal device, a configuration information of discontinuous reception
(DRX) associated with at least one of the first terminal device or a third terminal device; receiving,
from the second terminal device, a resource information indicating a first set of resources allocated
for a sidelink communication between the first terminal device and the third terminal device; and
determining a second set of resources for performing the sidelink communication based on the first
set of resources and the configuration information.

[00148] In an exemplary embodiment, the configuration information comprises at least one of: a
first DRX configuration for the first terminal device or a second DRX configuration for the third
terminal device.

[00149] In an exemplary embodiment, the configuration information further comprises an
indication regarding whether the first set of resources needs to be determined based on at least one
of: the first DRX configuration for the first terminal device or the second DRX configuration for

the third terminal device.
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[00150] In an exemplary embodiment, the first DRX configuration comprises an identity of the
first terminal device and one or more of: a start time of on-duration of the first terminal device, a
length of the on-duration of the first terminal device, or a DRX cycle of the first terminal device; or
the first DRX configuration comprises an identity of the first terminal device and one or more of: a
start time of an active-duration of the first terminal device and an end time of the active-duration of
the first terminal device, a start time of an inactive-duration of the first terminal device and an end
time of the inactive-duration of the first terminal device, the start time of the active-duration of the
first terminal device and length of the active-duration of the first terminal device, or the start time
of the inactive-duration of the first terminal device and length of the inactive-duration of the first
terminal device.

[00151] In an exemplary embodiment, the second DRX configuration comprises an identity of the
third terminal device and one or more of: a start time of on-duration of the third terminal device, a
length of the on-duration of the third terminal device, or a DRX cycle of the third terminal device;
or the second DRX configuration comprises an identity of the third terminal device and one or
more of: a start time of an active-duration of the third terminal device and an end time of the
active-duration of the third terminal device, a start time of an inactive-duration of the third
terminal device and an end time of the inactive-duration of the third terminal device, the start time
of the active-duration of the third terminal device and length of the active-duration of the third
terminal device, or the start time of the inactive-duration of the third terminal device and length of
the inactive-duration of the third terminal device.

[00152] In an exemplary embodiment, the configuration information comprises one or more of: a
start time of an active-duration for the first terminal device and the third terminal device and an
end time of the active-duration for the first terminal device and the third terminal device, a start
time of an inactive-duration for the first terminal device and the third terminal device and an end
time of the inactive-duration for the first terminal device and the third terminal device, the start
time of the active-duration for the first terminal device and the third terminal device and length of
the active-duration for the first terminal device and the third terminal device, or the start time of the
inactive-duration for the first terminal device and the third terminal device and length of the
inactive-duration for the first terminal device and the third terminal device.

[00153] In an exemplary embodiment, transmitting the configuration information comprises:

transmitting, to the second terminal device, the configuration information with a request for the
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first set of resources; or transmitting, to the second terminal device, the configuration information
via a radio resource control (RRC) signaling, a medium access control (MAC) control element (CE)
signaling, or a physical layer signaling.

[00154] In an exemplary embodiment, transmitting the configuration information comprises: in
accordance with a determination that the configuration of DRX has been updated previously,
transmitting the configuration information to the second terminal device.

[00155] In an exemplary embodiment, determining the second set of resources comprises:
determining whether the first set of resources overlaps, in time domain, with an inactive-duration
of the first terminal device; in accordance with a determination that the first set of resources
overlaps with the inactive-duration of the first terminal device, determining a time duration which
comprises an overlapped portion between the inactive-duration and the first set of resources as an
active-duration of the first terminal device; performing resource evaluation in the active-duration;
and determining the second set of resources based on the resource evaluation.

[00156] In an exemplary embodiment, the active-duration of the first terminal device is from an
end time of a current on-duration of the first terminal device to a reevaluation cut-off time point of
the first set of resources, or the active-duration of the first terminal device is from a start time of the
first set of resources to an end time of the first set of resources.

[00157] In an exemplary embodiment, the method further comprises determining whether the first
set of resources overlaps, in time domain, with an inactive-duration of the third terminal device;
and in accordance with a determination that the first set of resources overlaps with the
inactive-duration of the third terminal device, transmitting a wake-up information to the third
terminal device to enforce the third terminal device performing reception during a time period of
the first set of resources.

[00158] In an exemplary embodiment, the wake-up information indicating at least one of: a time
period during which the third terminal device needs to wake up, the first set of resources, or a timer
which starts from a beginning of a time period that overlaps in time a start of the first set of
resources being available and last until an end of the time period that corresponds in time with an
end of the first set of resources being available.

[00159] In an exemplary embodiment, determining the second set of resources comprises:
determining whether the first set of resources overlaps with an inactive-duration of the first

terminal device; in accordance with a determination that the first set of resources partially overlaps
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with the inactive-duration of the first terminal device, determines a plurality of resources from the
first set of resources, the plurality of resources overlapping in time domain with an active-duration
of the first terminal device in a medium access control (MAC) layer at the first terminal device;
providing available resource information indicating the plurality of resources from the MAC layer
to a physical layer at the first terminal device; and determining the second set of resources from the
plurality of resources.

[00160] In an exemplary embodiment, determining the second set of resources comprises: in
accordance with a determination that the first set of resources overlaps with an inactive-duration of
the first terminal device or an inactive-duration of the third terminal device, randomly select the
second set of resources from the first set of resources.

[00161] In an exemplary embodiment, the method further comprises in accordance with a
determination that the first set of resources overlaps with an inactive-duration of the first terminal
device or an inactive-duration of the third terminal device, transmitting a resource reselection
indication to the second terminal device.

[00162] In an exemplary embodiment, the method further comprises receiving, from the second
terminal device, an indication to reselect a resource which is reserved by a fourth terminal device
with a higher priority than the first terminal device.

[00163] In an exemplary embodiment, transmitting the configuration information comprises:
transmitting the configuration information comprising an indication regarding whether the first set
of resources needs to be determined based on the configuration information.

[00164] In an exemplary embodiment, a method performed by a second terminal device,
comprising: receiving, from a first terminal device, a configuration information of discontinuous
reception (DRX) associated with at least one of the first terminal device or a third terminal device;
determining, based on the configuration information, a first set of resources allocated for a sidelink
communication between the first terminal device and the third terminal device; and transmitting,
to the first terminal device, a resource information indicating the first set of resources.

[00165] In an exemplary embodiment, the configuration information comprises at least one of: a
first DRX configuration for the first terminal device and a second DRX configuration for the third
terminal device.

[00166] In an exemplary embodiment, the first DRX configuration comprises an identity of the

first terminal device and one or more of: a start time of on-duration of the first terminal device, a
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length of the on-duration of the first terminal device, or a DRX cycle of the first terminal device; or
the first DRX configuration comprises an identity of the first terminal device and one or more of: a
start time of an active-duration of the first terminal device and an end time of the active-duration of
the first terminal device, a start time of an inactive-duration of the first terminal device and an end
time of the inactive-duration of the first terminal device, the start time of the active-duration of the
first terminal device and length of the active-duration of the first terminal device, or the start time
of the inactive-duration of the first terminal device and length of the inactive-duration of the first
terminal device.

[00167] In an exemplary embodiment, the second DRX configuration comprises an identity of the
third terminal device and one or more of: a start time of on-duration of the third terminal device, a
length of the on-duration of the third terminal device, or a DRX cycle of the third terminal device;
or the second DRX configuration comprises an identity of the third terminal device and one or
more of: a start time of an active-duration of the third terminal device and an end time of the
active-duration of the third terminal device, a start time of an inactive-duration of the third
terminal device and an end time of the inactive-duration of the third terminal device, the start time
of the active-duration of the third terminal device and length of the active-duration of the third
terminal device, or the start time of the inactive-duration of the third terminal device and length of
the inactive-duration of the third terminal device.

[00168] In an exemplary embodiment, the configuration information comprises one or more of: a
start time of an active-duration for the first terminal device and the third terminal device and an
end time of the active-duration for the first terminal device and the third terminal device, a start
time of an inactive-duration for the first terminal device and the third terminal device and an end
time of the inactive-duration for the first terminal device and the third terminal device, the start
time of the active-duration for the first terminal device and the third terminal device and length of
the active-duration for the first terminal device and the third terminal device, or the start time of the
inactive-duration for the first terminal device and the third terminal device and length of the
inactive-duration for the first terminal device and the third terminal device.

[00169] In an exemplary embodiment, receiving the configuration information comprises:
receiving, from the first terminal device, the configuration information with a request for the first

set of resources; or receiving, from the first terminal device, the configuration information via a
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radio resource control (RRC) signaling, a medium access control (MAC) control element (CE)
signaling, or a physical layer signaling.

[00170] In an exemplary embodiment, determining the first set of resources comprises:
determining the first set of resources which is non-overlapping in time domain with at least one of’
an inactive-duration of the first terminal device indicated in the configuration information, or an
inactive-duration of the third terminal device indicated in the configuration information.

[00171] In an exemplary embodiment, the method further comprises in accordance with a
determination that the first set of resources overlaps with an inactive-duration of the first terminal
device or in accordance with a determination that the first set of resources overlaps with an
inactive-duration of the third terminal device, receiving a resource reselection indication from the
first terminal device.

[00172] In an exemplary embodiment, the method further comprises comparing a first priority of
first terminal device with a second priority of a fourth terminal device; or comparing the second
priority of the fourth terminal device with a threshold priority; and in accordance with a
determination that the second priority is higher than the first priority or the second priority is
higher than the threshold priority, transmitting, to the first terminal device, an indication to reselect
a resource which is reserved by the fourth terminal device.

[00173] In an exemplary embodiment, receiving the configuration information comprises:
receiving the configuration information comprising an indication regarding whether the first set of
resources needs to be determined based on at least one of: a first DRX configuration for the first
terminal device or a second DRX configuration for the third terminal device indicated in the
configuration information.

[00174] Generally, various embodiments of the present disclosure can be implemented in
hardware or special purpose circuits, software, logic or any combination thereof. Some aspects
can be implemented in hardware, while other aspects can be implemented in firmware or software
which can be executed by a controller, microprocessor or other computing device. While various
aspects of embodiments of the present disclosure are illustrated and described as block diagrams,
flowcharts, or using some other pictorial representation, it will be appreciated that the blocks,
apparatus, systems, techniques or methods described herein can be implemented in, as
non-limiting examples, hardware, software, firmware, special purpose circuits or logic, general

purpose hardware or controller or other computing devices, or some combination thereof.
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[00175] The present disclosure also provides at least one computer program product tangibly
stored on a non-transitory computer readable storage medium. The computer program product
includes computer-executable instructions, such as those included in program modules, being
executed in a device on a target real or virtual processor, to carry out the process or method as
described above with reference to Figs. 3-6. Generally, program modules include routines,
programs, libraries, objects, classes, components, data structures, or the like that perform
particular tasks or implement particular abstract data types. The functionality of the program
modules can be combined or split between program modules as desired in various embodiments.
Machine-executable instructions for program modules can be executed within a local or
distributed device. In a distributed device, program modules can be located in both local and
remote storage media.

[00176] Program code for carrying out methods of the present disclosure can be written in any
combination of one or more programming languages. These program codes can be provided to a
processor or controller of a general purpose computer, special purpose computer, or other
programmable data processing apparatus, such that the program codes, when executed by the
processor or controller, cause the functions/operations specified in the flowcharts and/or block
diagrams to be implemented. The program code can execute entirely on a machine, partly on the
machine, as a stand-alone software package, partly on the machine and partly on a remote machine
or entirely on the remote machine or server.

[00177] The above program code can be embodied on a machine readable medium, which can be
any tangible medium that can contain, or store a program for use by or in connection with an
instruction execution system, apparatus, or device. The machine readable medium can be a
machine readable signal medium or a machine readable storage medium. A machine readable
medium can include but not limited to an electronic, magnetic, optical, electromagnetic, infrared,
or semiconductor system, apparatus, or device, or any suitable combination of the foregoing.
More specific examples of the machine readable storage medium would include an electrical
connection having one or more wires, a portable computer diskette, a hard disk, a random access
memory (RAM), a read-only memory (ROM), an erasable programmable read-only memory
(EPROM or Flash memory), an optical fiber, a portable compact disc read-only memory
(CD-ROM), an optical storage device, a magnetic storage device, or any suitable combination of

the foregoing.
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[00178] Further, while operations are depicted in a particular order, this should not be understood
as requiring that such operations be performed in the particular order shown or in sequential order,

or that all illustrated operations be performed, to achieve desirable results. In certain
circumstances, multitasking and parallel processing can be advantageous. Likewise, while
several specific implementation details are contained in the above discussions, these should not be
construed as limitations on the scope of the present disclosure, but rather as descriptions of
features that can be specific to particular embodiments. Certain features that are described in the
context of separate embodiments can also be implemented in combination in a single embodiment.

Conversely, various features that are described in the context of a single embodiment can also be
implemented in multiple embodiments separately or in any suitable sub-combination.

[00179] Although the present disclosure has been described in language specific to structural
features and/or methodological acts, it is to be understood that the present disclosure defined in the
appended claims is not necessarily limited to the specific features or acts described above. Rather,
the specific features and acts described above are disclosed as example forms of implementing the
claims.

[00180] Reference to an element in the singular is not intended to mean "one and only one" unless

explicitly so stated, but rather is intended to mean "one or more." Where a phrase similar to "any
combination of A, B, C" is used herein, it is intended that the phrase be interpreted to mean that A
alone can be present in an embodiment, B alone can be present in an embodiment, C alone can be
present in an embodiment, and that any combination of the elements A, B, and C can be present in
a single embodiment. For example, any combination of the elements A, B, and C includes the
combinations of: A and B, A and C, B and C, and A and B and C can each be present in an
embodiment.

[00181] When elements, such as A and B, are described as being “A/B” or a “/” is used, then the
description is intended to cover all the following combinations: A alone, B alone, or A and B

together.
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WHAT IS CLAIMED IS:

1. A method performed by a first terminal device, comprising:

transmitting, to a second terminal device, a configuration information of discontinuous
reception (DRX) associated with at least one of the first terminal device or a third terminal
device;

receiving, from the second terminal device, a resource information indicating a first set of
resources allocated for a sidelink communication between the first terminal device and the third
terminal device; and

determining a second set of resources for performing the sidelink communication based

on the first set of resources and the configuration information.

2. The method of claim 1, wherein the configuration information comprises at least one of’
a first DRX configuration for the first terminal device or a second DRX configuration for the

third terminal device.

3. The method of claim 2, wherein the configuration information further comprises an
indication regarding whether the first set of resources needs to be determined based on at least
one of’ the first DRX configuration for the first terminal device or the second DRX configuration
for the third terminal device;

wherein the first DRX configuration comprises an identity of the first terminal device and
one or more of: a start time of on-duration of the first terminal device, a length of the on-duration
of the first terminal device, or a DRX cycle of the first terminal device; or

wherein the first DRX configuration comprises an identity of the first terminal device and
one or more of’

a start time of an active-duration of the first terminal device and an end time of the
active-duration of the first terminal device,

a start time of an inactive-duration of the first terminal device and an end time of the
inactive-duration of the first terminal device,

the start time of the active-duration of the first terminal device and length of the

active-duration of the first terminal device, or
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the start time of the inactive-duration of the first terminal device and length of the

inactive-duration of the first terminal device;

wherein the second DRX configuration comprises an identity of the third terminal device
and one or more of: a start time of on-duration of the third terminal device, a length of the
on-duration of the third terminal device, or a DRX cycle of the third terminal device; or

wherein the second DRX configuration comprises an identity of the third terminal device
and one or more of:

a start time of an active-duration of the third terminal device and an end time of the
active-duration of the third terminal device,

a start time of an inactive-duration of the third terminal device and an end time of
the inactive-duration of the third terminal device,

the start time of the active-duration of the third terminal device and length of the
active-duration of the third terminal device, or

the start time of the inactive-duration of the third terminal device and length of the
inactive-duration of the third terminal device; or

wherein the configuration information comprises one or more of’

a start time of an active-duration for the first terminal device and the third terminal
device and an end time of the active-duration for the first terminal device and the third terminal
device,

a start time of an inactive-duration for the first terminal device and the third terminal
device and an end time of the inactive-duration for the first terminal device and the third terminal
device,

the start time of the active-duration for the first terminal device and the third terminal
device and length of the active-duration for the first terminal device and the third terminal device,
or

the start time of the inactive-duration for the first terminal device and the third
terminal device and length of the inactive-duration for the first terminal device and the third

terminal device.

4. The method of claim 1, wherein transmitting the configuration information comprises

one of’
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in accordance with a determination that the configuration of DRX has been updated
previously, transmitting the configuration information to the second terminal device;

in accordance with a determination that a request for allocating resources for the sidelink
communication 1s to be transmitted, transmitting, to the second terminal device, the
configuration information in the request; or

transmitting, to the second terminal device, the configuration information via a radio
resource control (RRC) signaling, a medium access control (MAC) control element (CE)

signaling, or a physical layer signaling.

5. The method of claim 1, wherein determining the second set of resources comprises:

determining whether the first set of resources overlaps, in time domain, with an
inactive-duration of the first terminal device;

in accordance with a determination that the first set of resources overlaps with the
inactive-duration of the first terminal device, determining a time duration which comprises an
overlapped portion between the inactive-duration and the first set of resources;

performing resource evaluation in the time duration; and

determining the second set of resources based on the resource evaluation; and

wherein the time duration of the first terminal device is from an end time of a current
on-duration of the first terminal device to a reevaluation cut-off time point of the first set of
resources, or the time duration of the first terminal device is from a start time of the first set of

resources to an end time of the first set of resources.

6. The method of claim 1, further comprising:

determining whether the first set of resources overlaps, in time domain, with an
inactive-duration of the third terminal device; and

in accordance with a determination that the first set of resources overlaps with the
inactive-duration of the third terminal device, transmitting a wake-up information to the third
terminal device to enforce the third terminal device performing reception during a time period of
the first set of resources;

wherein the wake-up information indicating at least one of:

a time period during which the third terminal device needs to wake up,
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the first set of resources, or
a timer which starts from a beginning of a period of the first set of resources until an

end of the period of the first set of resources.

7. The method of claim 1, wherein determining the second set of resources comprises:

determining whether the first set of resources overlaps with an inactive-duration of the
first terminal device;

in accordance with a determination that the first set of resources partially overlaps with
the inactive-duration of the first terminal device, determines a subset of resources from the first
set of resources, the subset of resources overlapping in time domain with an active-duration of
the first terminal device; and

determining the second set of resources from the plurality of resources.

8. The method of claim 1, further comprising:
in accordance with a determination that the first set of resources overlaps with an
inactive-duration of the first terminal device or an inactive-duration of the third terminal device,

transmitting a resource reselection indication to the second terminal device.

9. A method performed by a second terminal device, comprising:

receiving, from a first terminal device, a configuration information of discontinuous
reception (DRX) associated with at least one of the first terminal device or a third terminal
device;

determining, based on the configuration information, a first set of resources allocated for
a sidelink communication between the first terminal device and the third terminal device; and

transmitting, to the first terminal device, a resource information indicating the first set of

resources.
10. The method of claim 9, wherein the configuration information comprises at least one

of: a first DRX configuration for the first terminal device and a second DRX configuration for

the third terminal device.
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11. The method of claim 10, wherein the configuration information further comprises an
indication regarding whether the first set of resources needs to be determined based on at least
one of’ the first DRX configuration for the first terminal device or the second DRX configuration
for the third terminal device;

wherein the first DRX configuration comprises an identity of the first terminal device and
one or more of: a start time of on-duration of the first terminal device, a length of the on-duration
of the first terminal device, or a DRX cycle of the first terminal device; or

wherein the first DRX configuration comprises an identity of the first terminal device and
one or more of’

a start time of an active-duration of the first terminal device and an end time of the
active-duration of the first terminal device,

a start time of an inactive-duration of the first terminal device and an end time of the
inactive-duration of the first terminal device,

the start time of the active-duration of the first terminal device and length of the
active-duration of the first terminal device, or

the start time of the inactive-duration of the first terminal device and length of the
inactive-duration of the first terminal device;

wherein the second DRX configuration comprises an identity of the third terminal device
and one or more of: a start time of on-duration of the third terminal device, a length of the
on-duration of the third terminal device, or a DRX cycle of the third terminal device; or

wherein the second DRX configuration comprises an identity of the third terminal device
and one or more of:

a start time of an active-duration of the third terminal device and an end time of the
active-duration of the third terminal device,

a start time of an inactive-duration of the third terminal device and an end time of
the inactive-duration of the third terminal device,

the start time of the active-duration of the third terminal device and length of the
active-duration of the third terminal device, or

the start time of the inactive-duration of the third terminal device and length of the
inactive-duration of the third terminal device; or

wherein the configuration information comprises one or more of:
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a start time of an active-duration for the first terminal device and the third terminal
device and an end time of the active-duration for the first terminal device and the third terminal
device,

a start time of an inactive-duration for the first terminal device and the third terminal
device and an end time of the inactive-duration for the first terminal device and the third terminal
device,

the start time of the active-duration for the first terminal device and the third terminal
device and length of the active-duration for the first terminal device and the third terminal device,
or

the start time of the inactive-duration for the first terminal device and the third terminal
device and length of the inactive-duration for the first terminal device and the third terminal

device.

12. The method of claim 9, wherein receiving the configuration information comprises:

receiving, from the first terminal device, the configuration information with a request for
the first set of resources; or

receiving, from the first terminal device, the configuration information via a radio
resource control (RRC) signaling, a medium access control (MAC) control element (CE)

signaling, or a physical layer signaling.

13. The method of claim 9, wherein determining the first set of resources comprises:
determining the first set of resources which is non-overlapping in time domain with at
least one of’
an inactive-duration of the first terminal device indicated in the configuration
information, or
an inactive-duration of the third terminal device indicated in the configuration

information.
14. The method of claim 9, further comprising:

in accordance with a determination that the first set of resources overlaps with an

nactive-duration of the first terminal device or in accordance with a determination that the first
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set of resources overlaps with an inactive-duration of the third terminal device, receiving a

resource reselection indication from the first terminal device.
15. A terminal device, the first terminal device comprising: a processor; and a memory,

said memory comprising instructions which when executed by the processor causes the terminal

device to perform the method according to any of claims 1 to 8, or any of claims 9-14.
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