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receive a first grant for sidelink
fransmission 710

determine that respective inactive states, of one or more
target user equipments, at least partially overlap with the
first grant for sidelink transmission, wherein the target user
equipment is configurad to perform sidelink discontinuous
reception

determine dropping of the first grant for sidelink
transmission based, at least partially, on determining that
the respective inactive states at least partially overlap with
the first grant for sidelink transmission

transmit, to a base station, a message regarding dropping
of the first grant for sidelink fransmission, wherein the
message comprises at least one of;

an indication of a cause for the dropping of the first
grant for sidelink transmission, or

an indication of information configured to enable
avoidance of dropping of a grant for sidelink
transmission

receive a second grant for sidelink transmission, whersin
the second grant for sidelink transmission overlaps with at
ieast one respective active state of the cne or more target
user equipment, whersin the second grant for sidelink
transmission is at least partially different from the first grant
for sidelink transmission
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METHODS FOR HANDLING SIDELINK
MODE-1 GRANT DROP DUE TO
MISALIGNMENT WITH SL DRX

RELATED APPLICATION

[0001] The present application claims priority to and the
benefit of U.S. Provisional Application No. 63/309,687, filed
Feb. 14, 2022, which is hereby incorporated by reference in
its entirety.

TECHNICAL FIELD

[0002] The example and non-limiting embodiments relate
generally to sidelink communication and, more particularly,
to sidelink mode-1 grant drop.

BACKGROUND

[0003] It is known, in sidelink communication, for a
device to drop a grant in response to misalignment with
discontinuous reception active time of a target device.

SUMMARY

[0004] The following summary is merely intended to be
illustrative. The summary is not intended to limit the scope
of the claims.

[0005] In accordance with one aspect, an apparatus com-
prising: at least one processor; and at least one memory
including computer program code; the at least one memory
and the computer program code configured to, with the at
least one processor, cause the apparatus at least to: receive
a first grant for sidelink transmission; determine that respec-
tive inactive states, of one or more target user equipments,
at least partially overlap with the first grant for sidelink
transmission, wherein the target user equipment is config-
ured to perform sidelink discontinuous reception; determine
dropping of the first grant for sidelink transmission based, at
least partially, on determining that the respective inactive
states at least partially overlap with the first grant for
sidelink transmission; transmit, to a base station, a message
regarding dropping of the first grant for sidelink transmis-
sion, wherein the message comprises at least one of: an
indication of a cause for the dropping of the first grant for
sidelink transmission, or an indication of information con-
figured to enable avoidance of dropping of a grant for
sidelink transmission; and receive a second grant for side-
link transmission, wherein the second grant for sidelink
transmission overlaps with at least one respective active
state of the one or more target user equipment, wherein the
second grant for sidelink transmission is at least partially
different from the first grant for sidelink transmission.
[0006] In accordance with one aspect, a method compris-
ing: receiving a first grant for sidelink transmission; deter-
mining that respective inactive states, of one or more target
user equipments, at least partially overlap with the first grant
for sidelink transmission, wherein the target user equipment
is configured to perform sidelink discontinuous reception;
determining dropping of the first grant for sidelink trans-
mission based, at least partially, on determining that the
respective inactive states at least partially overlap with the
first grant for sidelink transmission; transmitting, to a base
station, a message regarding dropping of the first grant for
sidelink transmission, wherein the message comprises at
least one of: an indication of a cause for the dropping of the
first grant for sidelink transmission, or an indication of
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information configured to enable avoidance of dropping of
a grant for sidelink transmission; and receiving a second
grant for sidelink transmission, wherein the second grant for
sidelink transmission overlaps with at least one respective
active state of the one or more target user equipment,
wherein the second grant for sidelink transmission is at least
partially different from the first grant for sidelink transmis-
sion.

[0007] In accordance with one aspect, an apparatus com-
prising means for performing: receiving a first grant for
sidelink transmission; determining that respective inactive
states, of one or more target user equipments, at least
partially overlap with the first grant for sidelink transmis-
sion, wherein the target user equipment is configured to
perform sidelink discontinuous reception; determining drop-
ping of the first grant for sidelink transmission based, at least
partially, on determining that the respective inactive states at
least partially overlap with the first grant for sidelink trans-
mission; transmitting, to a base station, a message regarding
dropping of the first grant for sidelink transmission, wherein
the message comprises at least one of: an indication of a
cause for the dropping of the first grant for sidelink trans-
mission, or an indication of information configured to enable
avoidance of dropping of a grant for sidelink transmission;
and receiving a second grant for sidelink transmission,
wherein the second grant for sidelink transmission overlaps
with at least one respective active state of the one or more
target user equipment, wherein the second grant for sidelink
transmission is at least partially different from the first grant
for sidelink transmission.

[0008] In accordance with one aspect, a non-transitory
computer-readable medium comprising program instruc-
tions stored thereon which, when executed with at least one
processor, cause the at least one processor to: cause receiv-
ing of a first grant for sidelink transmission; determine that
respective inactive states, of one or more target user equip-
ments, at least partially overlap with the first grant for
sidelink transmission, wherein the target user equipment is
configured to perform sidelink discontinuous reception;
determine dropping of the first grant for sidelink transmis-
sion based, at least partially, on determining that the respec-
tive inactive states at least partially overlap with the first
grant for sidelink transmission; cause transmitting of, to a
base station, a message regarding dropping of the first grant
for sidelink transmission, wherein the message comprises at
least one of: an indication of a cause for the dropping of the
first grant for sidelink transmission, or an indication of
information configured to enable avoidance of dropping of
a grant for sidelink transmission; and cause receiving of a
second grant for sidelink transmission, wherein the second
grant for sidelink transmission overlaps with at least one
respective active state of the one or more target user equip-
ment, wherein the second grant for sidelink transmission is
at least partially different from the first grant for sidelink
transmission.

[0009] In accordance with one aspect, an apparatus com-
prising: at least one processor; and at least one memory
including computer program code; the at least one memory
and the computer program code configured to, with the at
least one processor, cause the apparatus at least to: transmit,
to a first user equipment, a first grant for sidelink transmis-
sion; receive, from the first user equipment, a message
regarding dropping of the first grant for sidelink transmis-
sion; determine a misalignment between the first grant for
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sidelink transmission and respective active states of one or
more second user equipments based, at least partially, on the
received message, wherein the one or more second user
equipments are configured to perform sidelink discontinu-
ous reception; and transmit, to the first user equipment, a
second grant for sidelink transmission, wherein the second
grant for sidelink transmission overlaps with at least one
respective active state of the one or more second user
equipments, wherein the second grant for sidelink transmis-
sion is at least partially different from the first grant for
sidelink transmission.

[0010] In accordance with one aspect, a method compris-
ing: transmitting, to a first user equipment, a first grant for
sidelink transmission; receiving, from the first user equip-
ment, a message regarding dropping of the first grant for
sidelink transmission; determining a misalignment between
the first grant for sidelink transmission and respective active
states of one or more second user equipments based, at least
partially, on the received message, wherein the one or more
second user equipments are configured to perform sidelink
discontinuous reception; and transmitting, to the first user
equipment, a second grant for sidelink transmission, wherein
the second grant for sidelink transmission overlaps with at
least one respective active state of the one or more second
user equipments, wherein the second grant for sidelink
transmission is at least partially different from the first grant
for sidelink transmission.

[0011] In accordance with one aspect, an apparatus com-
prising means for performing: transmitting, to a first user
equipment, a first grant for sidelink transmission; receiving,
from the first user equipment, a message regarding dropping
of the first grant for sidelink transmission; determining a
misalignment between the first grant for sidelink transmis-
sion and respective active states of one or more second user
equipments based, at least partially, on the received mes-
sage, wherein the one or more second user equipments are
configured to perform sidelink discontinuous reception; and
transmitting, to the first user equipment, a second grant for
sidelink transmission, wherein the second grant for sidelink
transmission overlaps with at least one respective active
state of the one or more second user equipments, wherein the
second grant for sidelink transmission is at least partially
different from the first grant for sidelink transmission.

[0012] In accordance with one aspect, a non-transitory
computer-readable medium comprising program instruc-
tions stored thereon which, when executed with at least one
processor, cause the at least one processor to: transmit, to a
first user equipment, a first grant for sidelink transmission;
receive, from the first user equipment, a message regarding
dropping of the first grant for sidelink transmission; deter-
mine a misalignment between the first grant for sidelink
transmission and respective active states of one or more
second user equipments based, at least partially, on the
received message, wherein the one or more second user
equipments are configured to perform sidelink discontinu-
ous reception; and transmit, to the first user equipment, a
second grant for sidelink transmission, wherein the second
grant for sidelink transmission overlaps with at least one
respective active state of the one or more second user
equipments, wherein the second grant for sidelink transmis-
sion is at least partially different from the first grant for
sidelink transmission.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The foregoing aspects and other features are
explained in the following description, taken in connection
with the accompanying drawings, wherein:

[0014] FIG. 1 is a block diagram of one possible and
non-limiting example system in which the example embodi-
ments may be practiced;

[0015] FIG. 2 is a diagram illustrating features as
described herein;

[0016] FIG. 3 is a diagram illustrating features as
described herein;

[0017] FIG. 4 is a diagram illustrating features as
described herein;

[0018] FIG. 5 is a diagram illustrating features as
described herein;

[0019] FIG. 6 is a diagram illustrating features as
described herein;

[0020] FIG. 7 is a flowchart illustrating steps as described
herein; and

[0021] FIG. 8 is a flowchart illustrating steps as described
herein.

DETAILED DESCRIPTION OF EMBODIMENTS

[0022] The following abbreviations that may be found in
the specification and/or the drawing figures are defined as
follows:

[0023] 3GPP third generation partnership project
[0024] 5G fifth generation

[0025] 5GC 5G core network

[0026] ACK acknowledgement

[0027] AMEF access and mobility management function
[0028] AS access stratum

[0029] BSR buffer status report

[0030] CS configured sidelink

[0031] CU central unit

[0032] D2D device-to-device

[0033] DropSLGrant dropping sidelink grant

[0034] DRX discontinuous reception

[0035] DU distributed unit

[0036] eNB (or eNodeB) evolved Node B (e.g., an LTE

base station)

[0037] EN-DC E-UTRA-NR dual connectivity

[0038] en-gNB or En-gNB node providing NR user
plane and control plane protocol terminations towards
the UE, and acting as secondary node in EN-DC

[0039] E-UTRA evolved universal terrestrial radio
access, i.e., the LTE radio access technology

[0040] gNB (or gNodeB) base station for 5G/NR, i.e., a
node providing NR user plane and control plane pro-
tocol terminations towards the UE, and connected via
the NG interface to the SGC

[0041] HARQ hybrid automatic repeat request
[0042] I/F interface

[0043] ID identifier

[0044] L1 layer 1

[0045] L2 layer 2

[0046] LTE long term evolution

[0047] MAC medium access control

[0048] MME mobility management entity
[0049] NACK negative/non-acknowledgement
[0050] ng or NG new generation

[0051] ng-eNB or NG-eNB new generation eNB

[0052] NR new radio
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[0053] NAY or NW network

[0054] PDB packet delay budget

[0055] PDCCH physical downlink control channel
[0056] PDCP packet data convergence protocol
[0057] PHY physical layer

[0058] ProSe proximity service

[0059] PSCCH physical sidelink control channel
[0060] PSSCH physical sidelink shared channel
[0061] PUCCH physical uplink control channel
[0062] QoS quality of service

[0063] RAN radio access network

[0064] RF radio frequency

[0065] RLC radio link control

[0066] RNTI radio network temporary identifier
[0067] RRC radio resource control

[0068] RRH remote radio head

[0069] RS reference signal

[0070] RITT round trip time

[0071] RU radio unit

[0072] Rx receiver

[0073] SCI sidelink control information

[0074] SDAP service data adaptation protocol
[0075] SGW serving gateway

[0076] SL sidelink

[0077] SMEF session management function
[0078] SUI sidelink user equipment information
[0079] Tx transmitter

[0080] UE user equipment (e.g., a wireless, typically

mobile device)

[0081] UPF user plane function

[0082] V2X vehicle-to-everything

[0083] V-RNTI vehicle radio network temporary iden-

tifier

[0084] Turning to FIG. 1, this figure shows a block dia-
gram of one possible and non-limiting example in which the
examples may be practiced. A user equipment (UE) 110,
radio access network (RAN) node 170, and network element
(s) 190 are illustrated. In the example of FIG. 1, the user
equipment (UE) 110 is in wireless communication with a
wireless network 100. A UE is a wireless device that can
access the wireless network 100. The UE 110 includes one
or more processors 120, one or more memories 125, and one
or more transceivers 130 interconnected through one or
more buses 127. Each of the one or more transceivers 130
includes a receiver, Rx, 132 and a transmitter, Tx, 133. The
one or more buses 127 may be address, data, or control
buses, and may include any interconnection mechanism,
such as a series of lines on a motherboard or integrated
circuit, fiber optics or other optical communication equip-
ment, and the like. The one or more transceivers 130 are
connected to one or more antennas 128. The one or more
memories 125 include computer program code 123. The UE
110 includes a module 140, comprising one of or both parts
140-1 and/or 140-2, which may be implemented in a number
of ways. The module 140 may be implemented in hardware
as module 140-1, such as being implemented as part of the
one or more processors 120. The module 140-1 may be
implemented also as an integrated circuit or through other
hardware such as a programmable gate array. In another
example, the module 140 may be implemented as module
140-2, which is implemented as computer program code 123
and is executed by the one or more processors 120. For
instance, the one or more memories 125 and the computer
program code 123 may be configured to, with the one or
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more processors 120, cause the user equipment 110 to
perform one or more of the operations as described herein.
The UE 110 communicates with RAN node 170 via a
wireless link 111.

[0085] Although not illustrated in FIG. 1, the UE 110 may
also communicate with other UEs via short range commu-
nication technologies, such as, IEEE 802.11p, Bluetooth®
etc. If wireless communication with a network is unavailable
or not possible, or in addition to network communication,
the UE 110 may be capable of sidelink communication with
other UEs.

[0086] The RAN node 170 in this example is a base station
that provides access by wireless devices such as the UE 110
to the wireless network 100. The RAN node 170 may be, for
example, a base station for 5G, also called New Radio (NR).
In 5G, the RAN node 170 may be a NG-RAN node, which
is defined as either a gNB or a ng-eNB. A gNB is a node
providing NR user plane and control plane protocol termi-
nations towards the UE, and connected via the NG interface
to a 5GC (such as, for example, the network element(s) 190).
The ng-eNB is a node providing E-UTRA user plane and
control plane protocol terminations towards the UE, and
connected via the NG interface to the 5GC. The NG-RAN
node may include multiple gNBs, which may also include a
central unit (CU) (gNB-CU) 196 and distributed unit(s)
(DUs) (gNB-DUs), of which DU 195 is shown. Note that the
DU may include or be coupled to and control a radio unit
(RU). The gNB-CU is a logical node hosting RRC, SDAP
and PDCP protocols of the gNB or RRC and PDCP proto-
cols of the en-gNB that controls the operation of one or more
gNB-DUs. The gNB-CU terminates the F1 interface con-
nected with the gNB-DU. The F1 interface is illustrated as
reference 198, although reference 198 also illustrates a link
between remote elements of the RAN node 170 and cen-
tralized elements of the RAN node 170, such as between the
gNB-CU 196 and the gNB-DU 195. The gNB-DU is a
logical node hosting RLC, MAC and PHY layers of the gNB
or en-gNB, and its operation is partly controlled by gNB-
CU. One gNB-CU supports one or multiple cells. One cell
is supported by only one gNB-DU. The gNB-DU terminates
the F1 interface 198 connected with the gNB-CU. Note that
the DU 195 is considered to include the transceiver 160, e.g.,
as part of a RU, but some examples of this may have the
transceiver 160 as part of a separate RU, e.g., under control
of and connected to the DU 195. The RAN node 170 may
also be an eNB (evolved NodeB) base station, for LTE (long
term evolution), or any other suitable base station or node.
[0087] The RAN node 170 includes one or more proces-
sors 152, one or more memories 155, one or more network
interfaces (N/W LI/F(s)) 161, and one or more transceivers
160 interconnected through one or more buses 157. Each of
the one or more transceivers 160 includes a receiver, Rx, 162
and a transmitter, Tx, 163. The one or more transceivers 160
are connected to one or more antennas 158. The one or more
memories 155 include computer program code 153. The CU
196 may include the processor(s) 152, memories 155, and
network interfaces 161. Note that the DU 195 may also
contain its own memory/memories and processor(s), and/or
other hardware, but these are not shown.

[0088] The RAN node 170 includes a module 150, com-
prising one of or both parts 150-1 and/or 150-2, which may
be implemented in a number of ways. The module 150 may
be implemented in hardware as module 150-1, such as being
implemented as part of the one or more processors 152. The
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module 150-1 may be implemented also as an integrated
circuit or through other hardware such as a programmable
gate array. In another example, the module 150 may be
implemented as module 150-2, which is implemented as
computer program code 153 and is executed by the one or
more processors 152. For instance, the one or more memo-
ries 155 and the computer program code 153 are configured
to, with the one or more processors 152, cause the RAN
node 170 to perform one or more of the operations as
described herein. Note that the functionality of the module
150 may be distributed, such as being distributed between
the DU 195 and the CU 196, or be implemented solely in the
DU 195.

[0089] The one or more network interfaces 161 commu-
nicate over a network such as via the links 176 and 131. Two
or more gNBs 170 may communicate using, e.g., link 176.
The link 176 may be wired or wireless or both and may
implement, for example, an Xn interface for 5G, an X2
interface for LTE, or other suitable interface for other
standards.

[0090] The one or more buses 157 may be address, data,
or control buses, and may include any interconnection
mechanism, such as a series of lines on a motherboard or
integrated circuit, fiber optics or other optical communica-
tion equipment, wireless channels, and the like. For
example, the one or more transceivers 160 may be imple-
mented as a remote radio head (RRH) 195 for LTE or a
distributed unit (DU) 195 for gNB implementation for 5G,
with the other elements of the RAN node 170 possibly being
physically in a different location from the RRH/DU, and the
one or more buses 157 could be implemented in part as, for
example, fiber optic cable or other suitable network connec-
tion to connect the other elements (e.g., a central unit (CU),
gNB-CU) of the RAN node 170 to the RRH/DU 195.
Reference 198 also indicates those suitable network link(s).
[0091] It is noted that description herein indicates that
“cells” perform functions, but it should be clear that equip-
ment which forms the cell will perform the functions. The
cell makes up part of a base station. That is, there can be
multiple cells per base station. For example, there could be
three cells for a single carrier frequency and associated
bandwidth, each cell covering one-third of a 360 degree area
so that the single base station’s coverage area covers an
approximate oval or circle. Furthermore, each cell can
correspond to a single carrier and a base station may use
multiple carriers. So if there are three 120 degree cells per
carrier and two carriers, then the base station has a total of
6 cells.

[0092] The wireless network 100 may include a network
element or elements 190 that may include core network
functionality, and which provides connectivity via a link or
links 181 with a further network, such as a telephone
network and/or a data communications network (e.g., the
Internet). Such core network functionality for 5G may
include access and mobility management function(s) (AMF
(s)) and/or user plane functions (UPF(s)) and/or session
management function(s) (SMF(s)). Such core network func-
tionality for LTE may include MME (Mobility Management
Entity))SGW (Serving Gateway) functionality. These are
merely illustrative functions that may be supported by the
network element(s) 190, and note that both 5G and LTE
functions might be supported. The RAN node 170 is coupled
via a link 131 to a network element 190. The link 131 may
be implemented as, e.g., an NG interface for 5G, or an S1
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interface for LTE, or other suitable interface for other
standards. The network element 190 includes one or more
processors 175, one or more memories 171, and one or more
network interfaces (N/W I/F(s)) 180, interconnected through
one or more buses 185. The one or more memories 171
include computer program code 173. The one or more
memories 171 and the computer program code 173 are
configured to, with the one or more processors 175, cause
the network element 190 to perform one or more operations.
[0093] The wireless network 100 may implement network
virtualization, which is the process of combining hardware
and software network resources and network functionality
into a single, software-based administrative entity, a virtual
network. Network virtualization involves platform virtual-
ization, often combined with resource virtualization. Net-
work virtualization is categorized as either external, com-
bining many networks, or parts of networks, into a virtual
unit, or internal, providing network-like functionality to
software containers on a single system. Note that the virtu-
alized entities that result from the network virtualization are
still implemented, at some level, using hardware such as
processors 152 or 175 and memories 155 and 171, and also
such virtualized entities create technical effects.

[0094] The computer readable memories 125, 155, and
171 may be of any type suitable to the local technical
environment and may be implemented using any suitable
data storage technology, such as semiconductor based
memory devices, flash memory, magnetic memory devices
and systems, optical memory devices and systems, fixed
memory and removable memory. The computer readable
memories 125, 155, and 171 may be means for performing
storage functions. The processors 120, 152, and 175 may be
of any type suitable to the local technical environment, and
may include one or more of general purpose computers,
special purpose computers, microprocessors, digital signal
processors (DSPs) and processors based on a multi-core
processor architecture, as non-limiting examples. The pro-
cessors 120, 152, and 175 may be means for performing
functions, such as controlling the UE 110, RAN node 170,
and other functions as described herein.

[0095] In general, the various embodiments of the user
equipment 110 can include, but are not limited to, cellular
telephones such as smart phones, tablets, personal digital
assistants (PDAs) having wireless communication capabili-
ties, portable computers having wireless communication
capabilities, image capture devices such as digital cameras
having wireless communication capabilities, gaming
devices having wireless communication capabilities, music
storage and playback appliances having wireless communi-
cation capabilities, Internet appliances permitting wireless
Internet access and browsing, tablets with wireless commu-
nication capabilities, as well as portable units or terminals
that incorporate combinations of such functions. In addition,
various embodiments of the user equipment 110 can include,
but are not limited to, devices integrated into vehicles,
infrastructure associated with vehicular travel, wearable
devices used by pedestrians or other non-vehicular users of
roads, user equipment unrelated to traffic users, and user
equipment configured to participate in sidelink scenarios,
such as public safety user equipment and/or other commer-
cial user equipment.

[0096] Features as described herein generally relate to,
while not being limited to, new radio (NR)/5G sidelink (SL).
For example, NR SL. methods may be implemented to
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provide communication between a vehicle and a network,
infrastructure(s), other vehicle(s), or other road user(s) in the
surrounding/immediate area. Such communication may
enable proximity service (ProSe), or transmission of infor-
mation about the surrounding environment, between devices
in close proximity, for example device-to-device (D2D)
communication technology. Such direct communication
may be available even when network coverage is unavail-
able. Additionally or alternatively, NR SL. methods may be
implemented in scenarios unrelated to traffic users, such as
public safety scenarios and/or commercial scenarios.
Enhancements to sidelink procedures may be applicable in
these vehicle-to-everything (V2X) and other use cases. It
should be noted that enhancements to sidelink procedures
may not be limited to unicast procedures; a person of
ordinary skill in the art would understand that the present
disclosure may relate to sidelink groupcast, multicast, and/or
broadcast procedures as well.

[0097] Features as described herein generally relate to,
while not being limited to, mode-1 sidelink grants. Mode-1
sidelink (SL) grants may be provided by a gNodeB (gNB) to
a transmitter UE (TX UE) to enable SL data transmission to
a discontinuous reception (SLL DRX)-enabled receiver UE
(RX UE). The SL DRX active time of the RX UE may allow
for successful reception at the RX UE, while enabling power
saving features.

[0098] Sidelink supports timer-based SL. DRX for unicast,
groupcast, and broadcast. Similar parameters as defined for
Uu (e.g. on-duration, inactivity-timer, retransmission-timer,
cycle, etc.) are defined for SL. DRX, and may be used to
determine the SL active time for SL. DRX. During the RX
UE’s SL active time for SL, DRX, the RX UE may perform
sidelink control information (SCI) monitoring for data
reception (i.e., physical sidelink control channel (PSCCH)
and 2nd stage SCI multiplexed with physical sidelink shared
channel (PSSCH)). The RX UE may skip (i.e. not perform)
monitoring of PSCCH and 2nd stage SCI multiplexed with
PSSCH for data reception during inactive time for SL DRX;
there may not be reception of any data being transmitted to
it from another UE that has received a mode-1 SL grant for
data transmission. Here, the SL active time of the RX UE
may include the time in/during which any of its applicable
on-duration timer(s), inactivity-timer(s) or retransmission
timer(s) (for any of unicast, groupcast, or broadcast) are
running.

[0099] In case of unicast, the RX UE may maintain a set
of SL. DRX timers per pair of source/destination L.2 ID and
per direction, and may start/restart the timer(s) with the
value configured for that pair of source/destination and
direction. The DRX configuration between a pair of source/
destination [.2 IDs for a direction may be negotiated
between the TX and RX UEs in the access stratum (AS)
layer. For a DRX configuration of each direction, where one
UE is the TX UE and the other is the RX UE, a TX-centric
approach may be supported, whereby: the RX UE may send
assistance information to the TX UE using a PC5-RRC
message; and/or the TX UE may send the SLL DRX con-
figuration to be used by the RX UE to the RX UE using a
RRCReconfigurationSidelink message.

[0100] When the TX UE is in-coverage and in an RRC_
CONNECTED state, the TX UE may report the received
assistance information to its serving gNB and may obtain the
SL DRX configuration to send to the RX UE in/via dedi-
cated RRC signaling from the network (e.g. serving gNB).
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[0101] When the RX UE is in-coverage and in an RRC_
CONNECTED state, the RX UE may report the received SL.
DRX configuration to its serving gNB.

[0102] On-duration timer(s), inactivity-timer(s), hybrid
automatic repeat request retransmission timer(s) (HARQ
RTT), and/or (SL) retransmission timer(s) may be supported
in unicast. S HARQ RTT timer(s) and SL retransmission
timer(s) may be maintained per SL HARQ process at the RX
UE. The TX UE may maintain a timer, corresponding to the
SL inactivity timer in the RX UE, for each pair of source/
destination [.2 ID, and may use the timer(s) as part of the
criterion for determining an allowable transmission time for
the RX UE (i.e. when transmission to the RX UE may be
successful).

[0103] For groupcast/broadcast, SL DRX may be config-
ured commonly among multiple UEs based on quality of
service (QoS) profile and L2 ID. On-duration timer(s),
inactivity-timer(s), HARQ RTT, and/or retransmission timer
(s) may be supported for groupcast. On-duration timer(s)
may be supported for broadcast. S HARQ RTT timer(s)
and SL retransmission timer(s) may be maintained per SL
HARQ process at the RX UE. The TX UE may maintain a
timer corresponding to the SL inactivity timer in the RX UE
for each pair of source/destination [.2 ID, and may use the
timer(s) as part of the criterion for determining an allowable
time for transmission to the RX UE (i.e. when transmission
to the RX UE may be successful).

[0104] Referring now to FIG. 2, illustrated is an example
of NR SL mode-1 resource allocation. The gNB (210) may
dynamically allocate resources to the TX UE (230) via the
sidelink radio network temporary identifier (SL-RNTI) on
physical downlink control channel (PDCCH) for NR side-
link communication. In addition, the gNB (210) may allo-
cate sidelink resources to the TX UE (230) with two types
of configured sidelink grants. With type 1 configured side-
link grants, a radio resource control (RRC) message/signal
may directly provide the configured sidelink grant (220)
only for NR sidelink communication. With type 2 config-
ured sidelink grants, a RRC message/signal may define the
periodicity of the configured sidelink grant (220), while a
PDCCH message/signal may be used to either signal and
activate the configured sidelink grant, or deactivate it. The
PDCCH message/signal may be addressed to a SL.-CS-RNTI
for NR sidelink communication. Using the mode 1 SL grant
(220), the TX UE (230) may transmit SL. data (240) to an RX
UE (250).

[0105] Additionally or alternatively, the gNB (210) may
also semi-persistently allocate sidelink resources to the TX
UE (230) via the SL. Semi-Persistent Scheduling vehicle
radio network temporary identifier (V-RNTI) using PDCCH
message(s)/signal(s) for V2X sidelink communication.
[0106] In an example NR SI mode-1 resource allocation
(network-scheduled SL transmission) scenario for a TX-RX
pair of SL DRX configured UEs, as illustrated in FIG. 2, the
TX UE (230) may expect a mode-1 SL grant (220) from the
gNB (210) for its SL. data transmission (240) to the RX UE
(250). As noted above, a SL. DRX-configured RX UE may
perform SCI monitoring and, consequently, data reception
during its SL active time, and may skip monitoring of SCI,
and, consequently, data reception, during inactive time.
Therefore, a mode-1 SL grant (220) provided by the gNB
(210) to TX UE (230) (for transmission (240) to RX UE
(250)) must be (at least partially) in synchronization with the
SL active time of the RX UE (250) in order to allow for
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successful SL data reception at the RX UE (250). When the
mode-1 SL grant (220) is not in synchronization with the
active time of the RX UE (250), the TX UE (230) may drop
the grant.

[0107] In the present disclosure, the terms “not in syn-
chronization,” “mismatch,” and “misalignment” may all be
used to indicate that the mode-1 SL grant of the TX UE does
not at least partially overlap with the DRX active time of the
RX UE to which the TX UE has data to transmit via sidelink
communication. In the present disclosure, these terms are
considered to be interchangeable.

[0108] In the present disclosure, a single TX UE and a
single RX UE are frequently discussed for the sake of
clarity. However, this is not a limitation on example embodi-
ments of the present disclosure; multiple TX UE and/or
multiple RX UE may be involved.

[0109] It may be noted that misalignment between the
mode-1 SL grant of the TX UE and the active time of the RX
UE configured with SI, DRX may be due to: a scheduling
error by the gNB (e.g. erroneous gNB sidelink resource
allocation); invalid SI. DRX configuration information of
the RX UE available at the TX UE (e.g. erroneous SL DRX
UE synchronization at TX UE); and/or the gNB not being
informed about a SI. DRX reconfiguration/update by a TX
UE (e.g. shortening the active time). Misalignment may be
caused by one or more errors.

[0110] Where the misalignment between provided SL
grant and RX UE active time is the result of a scheduling
error by the gNB, the error originates at the gNB. Where the
misalignment between provided SL grant and RX UE active
time is the result of invalid S DRX configuration informa-
tion of the RX UE available at the TX UE, or the gNB not
being informed about a SL. DRX reconfiguration, the error
originates at the TX UE.

[0111] When the mode-1 grant for a SL transmission does
not overlap with the active time of the RX UE, and the
mode-1 grant is dropped, it is undefined what feedback/
information (e.g. ACK, NACK) may be provided/reported to
the gNB regarding the SL transmission for which the mode
1 SL grant was intended (e.g. through the PUCCH, if
configured).

[0112] In an example, when ACK is reported, the gNB
may assume that the corresponding SL. transmission to the
RX UE was successful. Consequently, the gNB may con-
tinue to schedule the SL grant in the ‘active time’ assumed
by the gNB. However, these grants would be dropped, since
they are actually not in the active time of the RX UE. Hence,
the TX UE may not get a valid SL grant for its transmission
to the RX UE, which may result in poor reliability (and
significantly increased latency). Furthermore, the RX UE’s
active time may be extended by inactivity timer(s) (even
though the mode-1 SL grant may be dropped at the TX UE),
which may increase the power consumption at the RX UE.
[0113] In an example, when NACK is reported, the gNB
may assume that the corresponding SL. transmission to the
RX UE was unsuccessful. Consequently, the gNB may
schedule a grant to the TX UE for retransmission to the RX
UE. However, the new grant may also not be in alignment
with the active time of the RX UE, and hence may be
dropped by the TX UE. In other words, the gNB may not be
able to ensure/guarantee that the new grant is aligned with
the active time of the RX UE. Therefore, reporting NACK
to the gNB may also result in poor reliability and increased
power consumption, as described above for the case of
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ACK. Also, it may result in an additional issue, due to not
toggling the New Data Indicator (especially for dropped
grants).

[0114] Example embodiments of the present disclosure
may provide a mechanism that has the technical effect of
enabling the gNB to align the mode-1 SL. grant with the
DRX active time of RX UE to improve SL reliability,
latency, and RX UE’s power consumption performances.
[0115] A technical effect of example embodiments of the
present disclosure may be to resolve the issue where sidelink
grants are dropped by the TX UE due to SL. DRX conflicts
(i.e. the grant is not within the active time for any destina-
tions of the TX UE). It may be noted that, in a case of
unicast, there may only be one destination for the TX UE. In
a case of groupcast or broadcast, there may be one or more
destinations for the TX UE.

[0116] In an example embodiment, when the TX UE
detects a grant being dropped due to no destinations being in
the SL active time, the TX UE may report/transmit, to the
gNB, at least one of: a NACK, a new message, and/or an
ACK. The transmission from the TX UE to the gNB may
include the reason/cause for the dropped grant and/or a
proposed resolution/solution to the error. In an example
embodiment, the reason/cause for the dropped grant and/or
a proposed resolution/solution to the error may be indicated
together with a single indication. In an example embodi-
ment, the reason/cause for the dropped grant may be an
indication/information of what caused the grant to be
dropped by the TX UE. In an example embodiment, the
proposed resolution/solution may be an indication/informa-
tion configured to enable avoidance of future grant drop.
Additionally or alternatively, the proposed resolution/solu-
tion may be information to assist in resolving the drop grant
issue.

[0117] The reason/resolution may comprise an indication
of whether the grant is dropped due to SL. DRX conflict, or
another reason(s). Additionally or alternatively, the reason/
resolution may comprise other means of utilizing TX UE-to-
gNB feedback to indicate reason/resolution. Additionally or
alternatively, the reason/resolution may comprise an indica-
tion of when the active time is expected to next occur.
[0118] In an example embodiment, a method and message
for the gNB to request an update of the active time, upon
certain events being triggered, may be implemented. The
event triggering the request for the update may comprise an
indication received from the TX UE. Additionally or alter-
natively, the event triggering the request for the update may
involve an internal gNB implementation which, for
example, reacts to consecutive NACKSs from the TX UE, for
example for a periodic time.

[0119] Based on gNB detection of SL. DRX active time
mismatch, for example according to an example embodi-
ment described herein, the gNB may request an update of the
SL DRX configuration from the TX UE, which may respond
with the current configuration(s) of SL. DRX active time(s).
Referring now to FIG. 3, illustrated is an example of
detection of SL DRX active time mismatch. At 310, the gNB
302 may transmit a SL. mode-1 grant to a TX UE 304
configured to perform SL. communication. At 315, the TX
UE 304 may consider whether to attempt sidelink commu-
nication with RX UE 306, according to the SL. mode-1 grant.
However, the RX UE 306 may be inactive (320) at the time
TX UE 304 receives the SL mode-1 grant, 315. In other
words, the TX UE 304 may determine that, if a data
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transmission were made according to the SL mode-1 grant,
the transmission would not be received by the RX UE 306.
This may be due to a mismatch between the SL. mode-1 grant
and the active time of the RX UE 306. As a result of the
mismatch, the grant may be dropped, 315, as illustrated by
the dotted line, ending in an arrow, that fades to gray,
indicating that the data would not be received by the RX UE
306, and so is not transmitted by TX UE 304 to RX UE 306.
[0120] It may be noted that FIG. 3 may illustrate a
scenario in which the TX UE 304 has data to be transmitted
via sidelink unicast, as the TX UE 304 may drop the grant
if it at overlaps with the inactive time of RX UE 306. In
another example, TX UE 304 might only drop the grant if it
is determined that the grant overlaps with the inactive time
of all RX UE to which it has data to transmit via sidelink
communication.

[0121] It may also be noted that, in an example the TX UE
304 may drop the grant even if the grant only partially
overlaps with the inactive time of one or more target RX UE.
For example if the grant spans multiple slots, the TX UE 304
may drop the grant if the beginning portion of the grant
overlaps with the end part of inactive time of one or more
target RX UE.

[0122] At 325, the TX UE 304 may determine that the TX
UE 304 needs to drop the SL grant, for example due to the
mismatch/dropped grant. At 330, the TX UE 304 may
transmit, to the gNB 302, a DropSLGrant indication. At 335,
the gNB 302 may detect the SL. DRX active time mismatch,
for example based on the DropSLGrant indication. At 340,
the gNB 302 may transmit, to the TX UE 304, an
RRCReconfiguation message. The RRCReconfiguration
message may include SL_DRX_ Update_Request. At
optional step 345, the TX UE 304 may transmit, to RX UE
306, a SL. DRX reconfiguration. At 350, the TX UE 304 may
transmit, to the gNB 302, an RRCReconfigurationComplete
message. The RRCReconfigurationComplete message may
include SL._DRX_Configuration.

[0123] In an example embodiment, upon dropping a
mode-1 SL grant received from a gNB for a SL transmission
to a SL DRX-enabled RX UE (e.g. at 315), a TX UE may
provide a (novel) indication to the gNB through PUCCH on
the dropping SL grant (DropSLGrant) event (e.g. at 330),
alongside with the reason why the SI grant had to be
dropped, and avoidance of future DropSLGrant events,
wherein the DropSLGrant event may refer to any event that
results in dropping at least one mode-1 SL grant at the TX
UE.

[0124] In an example embodiment, utilizing the novel
indication for SL scheduling, the gNB may avoid further
DropSLGrant events at the TX UE (e.g. at 340).

[0125] Referring now to FIG. 4, illustrated is an example
of detecting a SL. DRX active time mismatch, in which the
gNB 402 may, optionally, request the DRX configuration
information of the RX UE 406 from the RX UE 406. At 408,
the gNB 402 may schedule a mode-1 SL grant for the TX UE
404. At 410, the TX UE 404 may receive a mode-1 SL grant
from the gNB 402 for its SL transmission to the SL
DRX-enabled RX UE 406. At 420, the Tx UE 404 may
determine whether the grant is within any destination’s (e.g.
one or more intended RX UE) active time.

[0126] At 430, if the grant is not within any destination’s
active time, the TX UE 404 may determine whether or not
a DropSLGrant event has occurred for the received mode-1
SL grant, i.e. whether the TX UE 404 is not able to utilize
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the grant for any transmission(s). Any event that results in
dropping at least one mode-1 SL grant at the TX UE may be
referred to as a DropSLGrant event. Examples of a Drop-
SLGrant event include:

[0127] DropSLGrant event type-1: Dropping of mode-1
SL grant, as it does not overlap with the active time of
the RX UE;

[0128] DropSLGrant event type-2: Dropping of mode-1
SL grant due to other higher priority transmission at the
TX UE (e.g. Uu transmission) which does not allow for
the corresponding SL transmission to occur simultane-
ously (due to, e.g., hardware limitations).

[0129] At 440, upon determination of a DropSLGrant
event (430), the TX UE 404 may provide a novel indication/
indicator to the gNB, for example through PUCCH, on the
DropSLGrant event and a proposed resolution for avoidance
of future DropSLGrant event(s). The DropSLGrant event
may be considered an indication of grant misalignment. The
proposed resolution for avoidance of future DropSLGrant
event(s) may, for example, be a timing offset. In an example,
the timing offset may be determined by the TX UE 404
based on information regarding the SL. DRX configuration
of the RX UE 406.

[0130] In an example embodiment, feedback sequences
transmitted on PUCCH may be used as the novel indicator
to indicate information on the DropSLGrant event and
proposed resolution for avoidance of future DropSLGrant
event(s).

[0131] Inan example embodiment, the timing offset range
(s) (e.g. with respect to the dropped grant) may be implicitly
mapped to feedback sequence(s). By sending a mapped/
corresponding sequence via the novel indicator, the timing
offset may be conveyed to the gNB 402. This may have the
technical effect of allowing for the gNB 402 to adapt and
align its next sidelink grant(s) with the active time of RX UE
406 (e.g. by applying the reported timing offset while
scheduling the grant).

[0132] In an example embodiment, a trigger to wait, and
receive additional information on the DropSLGrant event
and a proposed resolution for avoidance of future DropSL.-
Grant event(s) by means of different Uu signaling (e.g.
sidelink UE information (SUI), SL. buffer status report
(BSR), etc.), may be mapped to feedback sequence(s). In
other words, a feedback sequence may be mapped to a Uu
signaling. By sending a corresponding feedback sequence
via the novel indicator, the gNB may be triggered to wait and
receive the additional information by means of the mapped/
corresponding Uu signaling. As a result, the gNB 402 may
wait to receive, for example, updated DRX active time
information of the RX UE 406 from the TX UE 404 in, for
example, SUI, and may schedule the next grant(s) by
aligning with the updated active time. This may have the
technical effect of allowing the gNB 402 to avoid scheduling
new grants which may be discarded at the TX UE 404.

[0133] In an example embodiment, a type of the DropSL.-
Grant event (e.g. reason for dropping grant) may be mapped
to feedback sequence(s). By sending a mapped/correspond-
ing sequence via the novel indicator, the type of DropSL-
Grant event may be conveyed to the gNB 402. This may
have the technical effect of enabling the gNB 402 to identify
not only that the grant is dropped, but also whether or not it
might consider adapting its SL grant(s) scheduling in
response.
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[0134] In an example embodiment, ranges of remaining
packet delay budget (PDB) at the TX UE 404 may be
mapped to feedback sequence(s). By sending a mapped/
corresponding sequence via the novel indicator, the remain-
ing PDB may be conveyed to the gNB 402. This may allow
the gNB 402 to schedule a new grant within the PDB; this
may have the technical effect of avoiding impact to SL
reliability.

[0135] In an example embodiment, the novel indicator
may be generated by combining the aforementioned
embodiments to convey more information on the DropSL-
Grant event and avoidance of future DropSLGrant events.
For example, both a feedback sequence configured to indi-
cate a type of the DropSLGrant event and a feedback
sequence configured to trigger the gNB to wait to receive
additional information via a mapped signaling may be
indicated via the novel indicator. A person of ordinary skill
in the art may understand other combinations of information
that may be conveyed via the novel indicator.

[0136] At 450, the gNB 402 may detect the SL. DRX active
time mismatch. In an example embodiment, upon receiving
the novel indicator, the gNB 402 may use 456 the indicated
information on the DropSLGrant event and proposed reso-
Iution for avoidance of future DropSLGrant event(s) trans-
mitted by the TX UE 404, for example to determine a new
(valid) grant for the TX UE 404. This may have the technical
effect of enabling avoidance of further DropSL.Grant events
at the TX UE 404.

[0137] It may be noted that, when the mode-1 SL grant
does not overlap with the DRX active time of RX UE 406,
the misalignment may be due to a scheduling error by the
gNB 402, or may result from the invalid SL. DRX configu-
ration information of the RX UE 406 available at the gNB
402 (i.e. non-synchronicity at the TX UE 404 about RX UE
406 active/inactive time). In an example embodiment, the
gNB behavior 456 in response to detection of SL. DRX
active time mismatch may depend, at least partially, on the
type of error that caused the misalignment.

[0138] In an example where the error that causes the
DropSLGrant event at the TX UE 404 is a scheduling error
at the gNB 402, when timing offset information is available
at the gNB 402, the gNB 402 may apply the offset in
generating the new mode-1 SL. grant (while scheduling),
456. This may have the technical effect of enabling the
new/next grant to be aligned with active time of the RX UE
406.

[0139] In an example where the error that causes the
DropSLGrant event at the TX UE 404 is a scheduling error
at the gNB 402, when the gNB 402 is triggered to wait and
receive the additional information by means of a specific Uu
signaling (e.g. SUI), the gNB 402 may wait (and, if needed,
may schedule for the Uu signaling) and receive the addi-
tional information on the DropSLGrant event and proposed
resolution for avoidance of future DropSLGrant event(s).
For example, the additional information may include an
updated active time of RX UE 406. This may have the
technical effect of enabling the gNB 402 to avoid scheduling
new grants which may be discarded at the TX UE 404.

[0140] In an example where the error that causes the
DropSLGrant event at the TX UE 404 is a scheduling error
at the gNB 402, when the type of DropSLGrant event is
known at the gNB 402, the gNB 402 may identify whether
or not it must adapt its SL. grant(s) scheduling, and may
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perform further action(s) to receive updated and/or addi-
tional information from the TX UE 404.

[0141] In an example embodiment, in a case of frequent
DropSLGrant event type-1 reports, the gNB 402 may
optionally request that the TX UE 404 report RX UE’s DRX
configuration so that it can align the future grants with active
time of the RX UE 406. Referring now to FIG. 5, illustrated
is an example of detecting a SI. DRX active time mismatch,
in which the gNB 402 may, optionally, request 552 and
receive 554 SI, DRX configuration of the RX UE 406 and
align the mode-1 SL grant with active time of RX UE, 456.
The same labels are used in FIG. 5 as in FIG. 4 to indicate
overlap between the depicted message sequences; for the
sake of conciseness, repetitive description is omitted.

[0142] In an example where the error that causes the
DropSLGrant event at the TX UE 404 is a scheduling error
at the gNB 402, when the remaining PDB information is
available at the gNB 402, the gNB 402 may schedule the
new grant within the PDB, 456, which may have the
technical effect of ensuring that the SL reliability is not
impacted.

[0143] In an example where the error that causes the
DropSLGrant event at the TX UE 404 is an error at TX UE
404, upon receiving the novel indicator (in case of mode-1
SL grant misalignment, i.e. DropSLGrant event type-1), the
gNB 402 may, optionally, request (452) and receive (454)
the DRX configuration information (e.g. active time infor-
mation) of the RX UE 406 from the RX UE 406, either
directly via Uu link, or indirectly via the TX UE 404 using
SL relaying. Also, the gNB 402 may trigger the TX UE 404
to reconfigure SI. DRX between the TX UE 404 and RX UE
406. Referring now to FIG. 6, illustrated is an example of
detecting a SI. DRX active time mismatch, in which the gNB
402 may, optionally, request 652 that the TX UE 404
reconfigure S, DRX of RX UE 406. At 653, the TX UE 404
may, optionally, indicate the updated SL. DRX configuration
to the RX UE 406, and may, optionally, receive the updated
SL DRX configuration of the RX UE 406. At 654, the TX U3
404 may, optionally, indicate to the gNB 402 the SI. DRX
configuration of the RX UE 406. Then, the gNB 402 may
align the mode-1 SL grant with active time of RX UE 406,
456. The same labels are used in FIG. 6 as in FIGS. 4 and
5 to indicate overlap between the depicted message
sequences; for the sake of conciseness, repetitive description
is omitted.

[0144] In an example where the error that causes the
DropSLGrant event at the TX UE 404 is an error at TX UE
404, in case of frequent NACKs after performing mode-1 SL.
grant alignment upon previously receiving a novel indicator,
the gNB 402 may, optionally, request 452 that the RX UE
406 report its corresponding SL. DRX configuration so that
it can align the future grants with active time of the RX UE
406, 456. Hence, a technical effect may be that any error in
perceived active time of RX UE 406 at the TX UE 404
(which it may have reported to gNB 402 before) does not
influence the mode-1 SL grant scheduling at the gNB 402,
456.

[0145] In an example where the error that causes the
DropSLGrant event at the TX UE 404 is an error at TX UE
404, upon receiving the novel indicator (for DropSLGrant
event type-1), if there are other TX UE transmitting to the
Rx UE 406 (of interest), the gNB 402 may check if the
mode-1 SL grant is in active time of the RX UE 406. If not,
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the gNB 402 may align its grant based on the active time
indicated by the other TX UE, 456.

[0146] After determining the new valid grant, at 460 the
gNB 402 may provide, to TX UE 404, the new/next mode-1
SL grant in active time of the RX UE 406. At 470, the TX
UE 404 may transmit SL data to the RX UE 406 using the
new mode-1 SL grant and during the DRX active time of the
RX UE 406.

[0147] In an example embodiment, the mode-1 sidelink
grant of a UE (e.g. TX UE) may be aligned with the SL. DRX
active time of another UE (e.g. one or more RX UEs) to
which the UE with the grant (e.g. TX UE) wants to transmit,
so at to allow for successful reception of the transmitted
data.

[0148] In an example embodiment, a TX UE, upon deter-
mining that a mode-1 sidelink grant has been dropped, may
provide an indication of the dropping of the grant, via the
PUCCH, to the gNB. In an example embodiment, the
indication may be in the form of an ACK, a NACK, or a new
defined message, which may also provide feedback, includ-
ing the reason for the dropping of the grant (e.g. due to SL.
DRX conflict) and when the active time will occur next. In
an example embodiment, once the gNB receives this infor-
mation, it may detect a S, DRX mismatch and in turn
request the SL DRX configuration of the TX UE (or in some
cases the SL. DRX configuration of the RX UE) in order to
determine and issue a new grant (to the TX UE) that may be
aligned with the RX UE SLL DRX configuration.

[0149] In an example embodiment, the gNB may request
the SL. DRX configuration of the TX UE (or in some cases
the S DRX configuration of the RX UE), so that the
then-issued grant is aligned with the SI. DRX of the RX UE.
[0150] A technical effect of example embodiments of the
present disclosure may be to align mode-1 SL grant with the
DRX active time of the RX UE for improved SL reliability,
latency and RX UE’s power consumption performance. A
technical effect of example embodiments of the present
disclosure may be to enables a gNB to align mode-1 SL
grant with the DRX active time of an RX UE.

[0151] A technical effect of example embodiments of the
present disclosure may be to improve SL resource utiliza-
tion, as the dropping of mode-1 SL grant may be minimized.
A technical effect of example embodiments of the present
disclosure may be to improve SL reliability (and latency
performance), since the packet delivery within the PDB may
be ensured. A technical effect of example embodiments of
the present disclosure may be to reduce power consumption
at RX UE, as example embodiments may have the technical
effect of avoiding unnecessary extension of active time
which otherwise may occur when the mode-1 SL grant is
dropped.

[0152] FIG. 7 illustrates the potential steps of an example
method 700. The example method 700 may include: receiv-
ing a first grant for sidelink transmission, 710; determining
that respective inactive states, of one or more target user
equipments, at least partially overlap with the first grant for
sidelink transmission, wherein the target user equipment is
configured to perform sidelink discontinuous reception, 720;
determining dropping of the first grant for sidelink trans-
mission based, at least partially, on determining that the
respective inactive states at least partially overlap with the
first grant for sidelink transmission, 730; transmitting, to a
base station, a message regarding dropping of the first grant
for sidelink transmission, wherein the message comprises at
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least one of: an indication of a cause for the dropping of the
first grant for sidelink transmission, or an indication of
information configured to enable avoidance of dropping of
a grant for sidelink transmission, 740; and receiving a
second grant for sidelink transmission, wherein the second
grant for sidelink transmission overlaps with at least one
respective active state of the one or more target user equip-
ment, wherein the second grant for sidelink transmission is
at least partially different from the first grant for sidelink
transmission, 750.

[0153] FIG. 8 illustrates the potential steps of an example
method 800. The example method 800 may include: trans-
mitting, to a first user equipment, a first grant for sidelink
transmission, 810; receiving, from the first user equipment,
a message regarding dropping of the first grant for sidelink
transmission, 820; determining a misalignment between the
first grant for sidelink transmission and respective active
states of one or more second user equipments based, at least
partially, on the received message, wherein the one or more
second user equipments are configured to perform sidelink
discontinuous reception, 830; and transmitting, to the first
user equipment, a second grant for sidelink transmission,
wherein the second grant for sidelink transmission overlaps
with at least one respective active state of the one or more
second user equipments, wherein the second grant for side-
link transmission is at least partially different from the first
grant for sidelink transmission, 840.

[0154] In accordance with one example embodiment, an
apparatus may comprise: at least one processor; and at least
one memory including computer program code; the at least
one memory and the computer program code configured to,
with the at least one processor, cause the apparatus at least
to: receive a first grant for sidelink transmission; determine
that respective inactive states, of one or more target user
equipments, at least partially overlap with the first grant for
sidelink transmission, wherein the target user equipment
may be configured to perform sidelink discontinuous recep-
tion; determine dropping of the first grant for sidelink
transmission based, at least partially, on determining that the
respective inactive states at least partially overlap with the
first grant for sidelink transmission; transmit, to a base
station, a message regarding dropping of the first grant for
sidelink transmission, wherein the message may comprise at
least one of: an indication of a cause for the dropping of the
first grant for sidelink transmission, or an indication of
information configured to enable avoidance of dropping of
a grant for sidelink transmission; and receive a second grant
for sidelink transmission, wherein the second grant for
sidelink transmission overlaps with at least one respective
active state of the one or more target user equipment,
wherein the second grant for sidelink transmission may be at
least partially different from the first grant for sidelink
transmission.

[0155] The example apparatus may be further configured
to: determine the cause for the dropping of the first grant for
sidelink transmission based on at least one of: a misalign-
ment between respective active states of the one or more
target user equipments and the first grant for sidelink trans-
mission, one or more transmissions with a higher priority
than a transmission to the one or more target user equip-
ments, wherein the one or more transmissions conflict with
the transmission to the one or more target user equipments,
respective sidelink discontinuous reception configurations
associated with the one or more target user equipments, or
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at least one timer associated with the respective inactive
states of the one or more target user equipments.

[0156] The indication of the cause for the dropping of the
first grant for sidelink transmission may comprise one or
more of: an indication of whether the dropping of the first
grant for sidelink transmission is due to a sidelink discon-
tinuous reception conflict, an indication of whether the
dropping of the first grant for sidelink transmission is due to
one or more transmissions with a higher priority than a
transmission to the one or more target user equipments,
wherein the one or more transmissions conflict with the
transmission to the one or more target user equipments, or a
feedback sequence mapped to a type of the cause for the
dropping of the first grant for sidelink transmission.
[0157] The information configured to enable avoidance of
dropping of the grant for sidelink transmission may com-
prise one or more of: an indication of one or more next active
states of the one or more target user equipments, a feedback
sequence mapped to a timing offset range associated with the
at least one respective active state of the one or more target
user equipments, a feedback sequence mapped to a range of
a remaining packet delay budget, or a feedback sequence
mapped to an indication to wait for additional information to
be received via a first signaling.

[0158] The first signaling may comprise one of: a sidelink
buffer status report, or a sidelink user equipment information
report, wherein the additional information to be received via
the first signaling may comprise an indication of at least one
respective updated discontinuation reception active state
information of the one or more target user equipment.
[0159] The message regarding the dropping of the first
grant for sidelink transmission may comprise one of:
acknowledgement feedback, negative acknowledgement
feedback, or a different sequence of feedback transmitted via
a physical uplink control channel.

[0160] The example apparatus may be further configured
to: transmit, to at least one of the one or more target user
equipments, a sidelink discontinuous reception configura-
tion.

[0161] The example apparatus may be further configured
to: receive, from the base station, a request to reconfigure
sidelink discontinuous reception between the apparatus and
at least one of the one or more target user equipments.
[0162] The example apparatus may be further configured
to: reconfigure the sidelink discontinuous reception between
the apparatus and the at least one target user equipment; and
transmit, to the base station, an indication of a reconfigured
sidelink discontinuous reception configuration of the at least
one target user equipment.

[0163] In accordance with one aspect, an example method
may be provided comprising: receiving a first grant for
sidelink transmission; determining that respective inactive
states, of one or more target user equipments, at least
partially overlap with the first grant for sidelink transmis-
sion, wherein the target user equipment may be configured
to perform sidelink discontinuous reception; determining
dropping of the first grant for sidelink transmission based, at
least partially, on determining that the respective inactive
states at least partially overlap with the first grant for
sidelink transmission; transmitting, to a base station, a
message regarding dropping of the first grant for sidelink
transmission, wherein the message may comprise at least
one of: an indication of a cause for the dropping of the first
grant for sidelink transmission, or an indication of informa-
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tion configured to enable avoidance of dropping of a grant
for sidelink transmission; and receiving a second grant for
sidelink transmission, wherein the second grant for sidelink
transmission overlaps with at least one respective active
state of the one or more target user equipment, wherein the
second grant for sidelink transmission may be at least
partially different from the first grant for sidelink transmis-
sion.

[0164] The example method may further comprise: deter-
mining the cause for the dropping of the first grant for
sidelink transmission based on at least one of: a misalign-
ment between respective active states of the one or more
target user equipments and the first grant for sidelink trans-
mission, one or more transmissions with a higher priority
than a transmission to the one or more target user equip-
ments, wherein the one or more transmissions conflict with
the transmission to the one or more target user equipments,
respective sidelink discontinuous reception configurations
associated with the one or more target user equipments, or
at least one timer associated with the respective inactive
states of the one or more target user equipments.

[0165] The indication of the cause for the dropping of the
first grant for sidelink transmission may comprise one or
more of: an indication of whether the dropping of the first
grant for sidelink transmission is due to a sidelink discon-
tinuous reception conflict, an indication of whether the
dropping of the first grant for sidelink transmission is due to
one or more transmissions with a higher priority than a
transmission to the one or more target user equipments,
wherein the one or more transmissions conflict with the
transmission to the one or more target user equipments, or a
feedback sequence mapped to a type of the cause for the
dropping of the first grant for sidelink transmission.

[0166] The information configured to enable avoidance of
dropping of the grant for sidelink transmission may com-
prise one or more of: an indication of one or more next active
states of the one or more target user equipments, a feedback
sequence mapped to a timing offset range associated with the
at least one respective active state of the one or more target
user equipments, a feedback sequence mapped to a range of
a remaining packet delay budget, or a feedback sequence
mapped to an indication to wait for additional information to
be received via a first signaling.

[0167] The first signaling may comprise one of: a sidelink
buffer status report, or a sidelink user equipment information
report, wherein the additional information to be received via
the first signaling may comprise an indication of at least one
respective updated discontinuation reception active state
information of the one or more target user equipment.

[0168] The message regarding the dropping of the first
grant for sidelink transmission may comprise one of:
acknowledgement feedback, negative acknowledgement
feedback, or a different sequence of feedback transmitted via
a physical uplink control channel.

[0169] The example method may further comprise: trans-
mitting, to at least one of the one or more target user
equipments, a sidelink discontinuous reception configura-
tion.

[0170] The example method may further comprise: receiv-
ing, from the base station, a request to reconfigure sidelink
discontinuous reception between a transmitting user equip-
ment and at least one of the one or more target user
equipments.
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[0171] The example method may further comprise: recon-
figuring the sidelink discontinuous reception between the
transmitting user equipment and the at least one target user
equipment; and transmitting, to the base station, an indica-
tion of a reconfigured sidelink discontinuous reception con-
figuration of the at least one target user equipment.

[0172] In accordance with one example embodiment, an
apparatus may comprise: circuitry configured to perform:
receive a first grant for sidelink transmission; determine that
respective inactive states, of one or more target user equip-
ments, at least partially overlap with the first grant for
sidelink transmission, wherein the target user equipment
may be configured to perform sidelink discontinuous recep-
tion; determine dropping of the first grant for sidelink
transmission based, at least partially, on determining that the
respective inactive states at least partially overlap with the
first grant for sidelink transmission; transmit, to a base
station, a message regarding dropping of the first grant for
sidelink transmission, wherein the message may comprise at
least one of: an indication of a cause for the dropping of the
first grant for sidelink transmission, or an indication of
information configured to enable avoidance of dropping of
a grant for sidelink transmission; and receive a second grant
for sidelink transmission, wherein the second grant for
sidelink transmission overlaps with at least one respective
active state of the one or more target user equipment,
wherein the second grant for sidelink transmission may be at
least partially different from the first grant for sidelink
transmission.

[0173] In accordance with one example embodiment, an
apparatus may comprise: processing circuitry; memory cir-
cuitry including computer program code, the memory cir-
cuitry and the computer program code configured to, with
the processing circuitry, enable the apparatus to: receive a
first grant for sidelink transmission; determine that respec-
tive inactive states, of one or more target user equipments,
at least partially overlap with the first grant for sidelink
transmission, wherein the target user equipment may be
configured to perform sidelink discontinuous reception;
determine dropping of the first grant for sidelink transmis-
sion based, at least partially, on determining that the respec-
tive inactive states at least partially overlap with the first
grant for sidelink transmission; transmit, to a base station, a
message regarding dropping of the first grant for sidelink
transmission, wherein the message may comprise at least
one of: an indication of a cause for the dropping of the first
grant for sidelink transmission, or an indication of informa-
tion configured to enable avoidance of dropping of a grant
for sidelink transmission; and receive a second grant for
sidelink transmission, wherein the second grant for sidelink
transmission overlaps with at least one respective active
state of the one or more target user equipment, wherein the
second grant for sidelink transmission may be at least
partially different from the first grant for sidelink transmis-
sion.

[0174] As used in this application, the term “circuitry”
may refer to one or more or all of the following: (a)
hardware-only circuit implementations (such as implemen-
tations in only analog and/or digital circuitry) and (b)
combinations of hardware circuits and software, such as (as
applicable): (i) a combination of analog and/or digital hard-
ware circuit(s) with software/firmware and (ii) any portions
of hardware processor(s) with software (including digital
signal processor(s)), software, and memory(ies) that work
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together to cause an apparatus, such as a mobile phone or
server, to perform various functions) and (c¢) hardware
circuit(s) and or processor(s), such as a microprocessor(s) or
a portion of a microprocessor(s), that requires software (e.g.,
firmware) for operation, but the software may not be present
when it is not needed for operation.” This definition of
circuitry applies to all uses of this term in this application,
including in any claims. As a further example, as used in this
application, the term circuitry also covers an implementation
of merely a hardware circuit or processor (or multiple
processors) or portion of a hardware circuit or processor and
its (or their) accompanying software and/or firmware. The
term circuitry also covers, for example and if applicable to
the particular claim element, a baseband integrated circuit or
processor integrated circuit for a mobile device or a similar
integrated circuit in server, a cellular network device, or
other computing or network device.

[0175] In accordance with one example embodiment, an
apparatus may comprise means for performing: receiving a
first grant for sidelink transmission; determining that respec-
tive inactive states, of one or more target user equipments,
at least partially overlap with the first grant for sidelink
transmission, wherein the target user equipment may be
configured to perform sidelink discontinuous reception;
determining dropping of the first grant for sidelink trans-
mission based, at least partially, on determining that the
respective inactive states at least partially overlap with the
first grant for sidelink transmission; transmitting, to a base
station, a message regarding dropping of the first grant for
sidelink transmission, wherein the message may comprise at
least one of: an indication of a cause for the dropping of the
first grant for sidelink transmission, or an indication of
information configured to enable avoidance of dropping of
a grant for sidelink transmission; and receiving a second
grant for sidelink transmission, wherein the second grant for
sidelink transmission overlaps with at least one respective
active state of the one or more target user equipment,
wherein the second grant for sidelink transmission may be at
least partially different from the first grant for sidelink
transmission.

[0176] The means may be further configured to perform:
determining the cause for the dropping of the first grant for
sidelink transmission based on at least one of: a misalign-
ment between respective active states of the one or more
target user equipments and the first grant for sidelink trans-
mission, one or more transmissions with a higher priority
than a transmission to the one or more target user equip-
ments, wherein the one or more transmissions conflict with
the transmission to the one or more target user equipments,
respective sidelink discontinuous reception configurations
associated with the one or more target user equipments, or
at least one timer associated with the respective inactive
states of the one or more target user equipments.

[0177] The indication of the cause for the dropping of the
first grant for sidelink transmission may comprise one or
more of: an indication of whether the dropping of the first
grant for sidelink transmission is due to a sidelink discon-
tinuous reception conflict, an indication of whether the
dropping of the first grant for sidelink transmission is due to
one or more transmissions with a higher priority than a
transmission to the one or more target user equipments,
wherein the one or more transmissions conflict with the
transmission to the one or more target user equipments, or a



US 2023/0262833 Al

feedback sequence mapped to a type of the cause for the
dropping of the first grant for sidelink transmission.
[0178] The information configured to enable avoidance of
dropping of the grant for sidelink transmission may com-
prise one or more of: an indication of one or more next active
states of the one or more target user equipments, a feedback
sequence mapped to a timing offset range associated with the
at least one respective active state of the one or more target
user equipments, a feedback sequence mapped to a range of
a remaining packet delay budget, or a feedback sequence
mapped to an indication to wait for additional information to
be received via a first signaling.

[0179] The first signaling may comprise one of: a sidelink
buffer status report, or a sidelink user equipment information
report, wherein the additional information to be received via
the first signaling may comprise an indication of at least one
respective updated discontinuation reception active state
information of the one or more target user equipment.
[0180] The message regarding the dropping of the first
grant for sidelink transmission may comprise one of:
acknowledgement feedback, negative acknowledgement
feedback, or a different sequence of feedback transmitted via
a physical uplink control channel.

[0181] The means may be further configured to perform:
transmitting, to at least one of the one or more target user
equipments, a sidelink discontinuous reception configura-
tion.

[0182] The means may be further configured to perform:
receiving, from the base station, a request to reconfigure
sidelink discontinuous reception between the apparatus and
at least one of the one or more target user equipments.
[0183] The means may be further configured to perform:
reconfiguring the sidelink discontinuous reception between
the apparatus and the at least one target user equipment; and
transmitting, to the base station, an indication of a recon-
figured sidelink discontinuous reception configuration of the
at least one target user equipment.

[0184] In accordance with one example embodiment, a
non-transitory computer-readable medium comprising pro-
gram instructions stored thereon which, when executed with
at least one processor, cause the at least one processor to:
cause receiving of a first grant for sidelink transmission;
determine that respective inactive states, of one or more
target user equipments, at least partially overlap with the
first grant for sidelink transmission, wherein the target user
equipment may be configured to perform sidelink discon-
tinuous reception; determine dropping of the first grant for
sidelink transmission based, at least partially, on determin-
ing that the respective inactive states at least partially
overlap with the first grant for sidelink transmission; cause
transmitting of, to a base station, a message regarding
dropping of the first grant for sidelink transmission, wherein
the message may comprise at least one of: an indication of
a cause for the dropping of the first grant for sidelink
transmission, or an indication of information configured to
enable avoidance of dropping of a grant for sidelink trans-
mission; and cause receiving of a second grant for sidelink
transmission, wherein the second grant for sidelink trans-
mission overlaps with at least one respective active state of
the one or more target user equipment, wherein the second
grant for sidelink transmission may be at least partially
different from the first grant for sidelink transmission.
[0185] The example non-transitory computer-readable
medium may be further configured to: determine the cause
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for the dropping of the first grant for sidelink transmission
based on at least one of: a misalignment between respective
active states of the one or more target user equipments and
the first grant for sidelink transmission, one or more trans-
missions with a higher priority than a transmission to the one
or more target user equipments, wherein the one or more
transmissions conflict with the transmission to the one or
more target user equipments, respective sidelink discontinu-
ous reception configurations associated with the one or more
target user equipments, or at least one timer associated with
the respective inactive states of the one or more target user
equipments.

[0186] The indication of the cause for the dropping of the
first grant for sidelink transmission may comprise one or
more of: an indication of whether the dropping of the first
grant for sidelink transmission is due to a sidelink discon-
tinuous reception conflict, an indication of whether the
dropping of the first grant for sidelink transmission is due to
one or more transmissions with a higher priority than a
transmission to the one or more target user equipments,
wherein the one or more transmissions conflict with the
transmission to the one or more target user equipments, or a
feedback sequence mapped to a type of the cause for the
dropping of the first grant for sidelink transmission.
[0187] The information configured to enable avoidance of
dropping of the grant for sidelink transmission may com-
prise one or more of: an indication of one or more next active
states of the one or more target user equipments, a feedback
sequence mapped to a timing offset range associated with the
at least one respective active state of the one or more target
user equipments, a feedback sequence mapped to a range of
a remaining packet delay budget, or a feedback sequence
mapped to an indication to wait for additional information to
be received via a first signaling.

[0188] The first signaling may comprise one of: a sidelink
buffer status report, or a sidelink user equipment information
report, wherein the additional information to be received via
the first signaling may comprise an indication of at least one
respective updated discontinuation reception active state
information of the one or more target user equipment.
[0189] The message regarding the dropping of the first
grant for sidelink transmission may comprise one of:
acknowledgement feedback, negative acknowledgement
feedback, or a different sequence of feedback transmitted via
a physical uplink control channel.

[0190] The example non-transitory computer-readable
medium may be further configured to: cause transmitting of,
to at least one of the one or more target user equipments, a
sidelink discontinuous reception configuration.

[0191] The example non-transitory computer-readable
medium may be further configured to: receive, from the base
station, a request to reconfigure sidelink discontinuous
reception between a transmitting user equipment and at least
one of the one or more target user equipments.

[0192] The example non-transitory computer-readable
medium may be further configured to: reconfigure the side-
link discontinuous reception between the transmitting user
equipment and the at least one target user equipment; and
cause transmitting of, to the base station, an indication of a
reconfigured sidelink discontinuous reception configuration
of the at least one target user equipment.

[0193] In accordance with another example embodiment,
a non-transitory program storage device readable by a
machine may be provided, tangibly embodying a program of
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instructions executable by the machine for performing
operations, the operations comprising: cause receiving of a
first grant for sidelink transmission; determine that respec-
tive inactive states, of one or more target user equipments,
at least partially overlap with the first grant for sidelink
transmission, wherein the target user equipment is config-
ured to perform sidelink discontinuous reception; determine
dropping of the first grant for sidelink transmission based, at
least partially, on determining that the respective inactive
states at least partially overlap with the first grant for
sidelink transmission; cause transmitting of, to a base sta-
tion, a message regarding dropping of the first grant for
sidelink transmission, wherein the message may comprise at
least one of: an indication of a cause for the dropping of the
first grant for sidelink transmission, or an indication of
information configured to enable avoidance of dropping of
a grant for sidelink transmission; and cause receiving of a
second grant for sidelink transmission, wherein the second
grant for sidelink transmission overlaps with at least one
respective active state of the one or more target user equip-
ment, wherein the second grant for sidelink transmission
may be at least partially different from the first grant for
sidelink transmission.

[0194] In accordance with one example embodiment, an
apparatus may comprise: at least one processor; and at least
one memory including computer program code; the at least
one memory and the computer program code configured to,
with the at least one processor, cause the apparatus at least
to: transmit, to a first user equipment, a first grant for
sidelink transmission; receive, from the first user equipment,
a message regarding dropping of the first grant for sidelink
transmission; determine a misalignment between the first
grant for sidelink transmission and respective active states of
one or more second user equipments based, at least partially,
on the received message, wherein the one or more second
user equipments are configured to perform sidelink discon-
tinuous reception; and transmit, to the first user equipment,
a second grant for sidelink transmission, wherein the second
grant for sidelink transmission overlaps with at least one
respective active state of the one or more second user
equipments, wherein the second grant for sidelink transmis-
sion may be at least partially different from the first grant for
sidelink transmission.

[0195] The example apparatus may be further configured
to: determine that the misalignment may be based on at least
one of: an error in sidelink resource allocation, an error in
information, at the first user equipment, regarding at least
one respective sidelink discontinuous reception configura-
tion of the one or more second user equipments, or an update
of the at least one respective sidelink discontinuous recep-
tion configuration of the one or more second user equip-
ments not received by the apparatus.
[0196] The misalignment may be determined to be based,
at least, on one of: the error in the sidelink resource
allocation, or the update of the at least one respective
sidelink discontinuous reception configuration of the one or
more second user equipments not received by the apparatus,
[0197] wherein the example apparatus may be further
configured to: at least one of: determine the second
grant for sidelink transmission based on available tim-
ing offset information associated with the at least one
respective sidelink discontinuous reception configura-
tion of the one or more second user equipments,
determine the second grant for sidelink transmission
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based on additional information regarding the first
grant for sidelink transmission received after the mes-
sage, request that the first user equipment report a
respective sidelink discontinuous reception configura-
tion of the one or more second user equipments and
determine the second grant for sidelink transmission
based on the reported respective sidelink discontinuous
reception configuration of the one or more second user
equipments, or determine the second grant for sidelink
transmission based on packet delay budget information.
[0198] The misalignment may be determined to be based,
at least, on one of: the error in the information, at the first
user equipment, regarding the at least one respective side-
link discontinuous reception configuration of the one or
more second user equipments, or the update of the at least
one respective sidelink discontinuous reception configura-
tion of the one or more second user equipments not received
by the apparatus, wherein the example apparatus may be
further configured to: request discontinuous reception con-
figuration information of at least one of the one or more
second user equipments, from one of the first user equipment
or the at least one second user equipment; and determine the
second grant for sidelink transmission based on the
requested discontinuous reception configuration information
of the at least one second user equipment.
[0199] The example apparatus may be further configured
to: transmit, to the first user equipment, a request to recon-
figure sidelink discontinuous reception between the first user
equipment and at least one of the one or more second user
equipment.
[0200] The message regarding the first grant for sidelink
transmission may comprise at least one of: an indication of
a cause for dropping of the first grant for sidelink transmis-
sion, or an indication of information configured to enable
avoidance of dropping of a grant for sidelink transmission.
[0201] The indication of the cause for the dropping of the
first grant for sidelink transmission may comprise one or
more of: an indication of whether the dropping of the first
grant for sidelink transmission is due to a sidelink discon-
tinuous reception conflict, an indication of whether the
dropping of the first grant for sidelink transmission is due to
one or more transmissions with a higher priority than a
transmission to the one or more second user equipments,
wherein the one or more transmissions conflict with the
transmission to the one or more second user equipments, or
a feedback sequence mapped to a type of the cause for the
dropping of the first grant for sidelink transmission.
[0202] The information configured to enable avoidance of
dropping of the grant for sidelink transmission may com-
prise one or more of: an indication of one or more next active
states of the one or more second user equipments, a feedback
sequence mapped to a timing offset range associated with at
least one of the respective active states of the one or more
second user equipments, a feedback sequence mapped to a
range of a remaining packet delay budget of the first user
equipment, or a feedback sequence mapped to an indication
to wait for additional information to be received via a first
signaling.
[0203] The first signaling may comprise one of: a sidelink
buffer status report, or a sidelink user equipment information
report, wherein the additional information to be received via
the first signaling may comprise an indication of at least one
respective updated discontinuation reception active state
information of the one or more second user equipments,
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wherein the example apparatus may be further configured to:
wait for the additional information based, at least partially,
on the indication to wait for the additional information.

[0204] The example apparatus may be further configured
to: request an update regarding the at least one of the
respective active states of the one or more second user
equipments based on at least one of: receipt of the message,
or a determination that a predetermined number of negative
acknowledgements have been received from the first user
equipment during a predefined time period.

[0205] The example apparatus may be further configured
to: determine that there is not misalignment between respec-
tive grants for sidelink transmission for one or more third
user equipments and the one or more second user equip-
ments; and determine the second grant for sidelink trans-
mission based, at least partially, on the determination that
there is not misalignment between the respective grants for
sidelink transmission for the one or more third user equip-
ments and the one or more second user equipments.

[0206] In accordance with one aspect, an example method
may be provided comprising: transmitting, to a first user
equipment, a first grant for sidelink transmission; receiving,
from the first user equipment, a message regarding dropping
of the first grant for sidelink transmission; determining a
misalignment between the first grant for sidelink transmis-
sion and respective active states of one or more second user
equipments based, at least partially, on the received mes-
sage, wherein the one or more second user equipments are
configured to perform sidelink discontinuous reception; and
transmitting, to the first user equipment, a second grant for
sidelink transmission, wherein the second grant for sidelink
transmission overlaps with at least one respective active
state of the one or more second user equipments, wherein the
second grant for sidelink transmission may be at least
partially different from the first grant for sidelink transmis-
sion.

[0207] The example method may further comprise: deter-
mining that the misalignment is based on at least one of: an
error in sidelink resource allocation, an error in information,
at the first user equipment, regarding at least one respective
sidelink discontinuous reception configuration of the one or
more second user equipments, or an update of the at least
one respective sidelink discontinuous reception configura-
tion of the one or more second user equipments not received
by a base station.

[0208] The misalignment may be determined to be based,
at least, on one of: the error in the sidelink resource
allocation, or the update of the at least one respective
sidelink discontinuous reception configuration of the one or
more second user equipments not received by the base
station, wherein the example method may further comprise:
at least one of: determining the second grant for sidelink
transmission based on available timing offset information
associated with the at least one respective sidelink discon-
tinuous reception configuration of the one or more second
user equipments, determining the second grant for sidelink
transmission based on additional information regarding the
first grant for sidelink transmission received after the mes-
sage, requesting that the first user equipment report a respec-
tive sidelink discontinuous reception configuration of the
one or more second user equipments and determining the
second grant for sidelink transmission based on the reported
respective sidelink discontinuous reception configuration of
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the one or more second user equipments, or determining the
second grant for sidelink transmission based on packet delay
budget information.

[0209] The misalignment may be determined to be based,
at least, on one of: the error in the information, at the first
user equipment, regarding the at least one respective side-
link discontinuous reception configuration of the one or
more second user equipments, or the update of the at least
one respective sidelink discontinuous reception configura-
tion of the one or more second user equipments not received
by the base station, wherein the example method may further
comprise: requesting discontinuous reception configuration
information of at least one of the one or more second user
equipments, from one of the first user equipment or the at
least one second user equipment; and determining the sec-
ond grant for sidelink transmission based on the requested
discontinuous reception configuration information of the at
least one second user equipment.

[0210] The example method may further comprise: trans-
mitting, to the first user equipment, a request to reconfigure
sidelink discontinuous reception between the first user
equipment and at least one of the one or more second user
equipment.

[0211] The message regarding the first grant for sidelink
transmission may comprise at least one of: an indication of
a cause for dropping of the first grant for sidelink transmis-
sion, or an indication of information configured to enable
avoidance of dropping of a grant for sidelink transmission.
[0212] The indication of the cause for the dropping of the
first grant for sidelink transmission may comprise one or
more of: an indication of whether the dropping of the first
grant for sidelink transmission is due to a sidelink discon-
tinuous reception conflict, an indication of whether the
dropping of the first grant for sidelink transmission is due to
one or more transmissions with a higher priority than a
transmission to the one or more second user equipments,
wherein the one or more transmissions conflict with the
transmission to the one or more second user equipments, or
a feedback sequence mapped to a type of the cause for the
dropping of the first grant for sidelink transmission.

[0213] The information configured to enable avoidance of
dropping of the grant for sidelink transmission may com-
prise one or more of: an indication of one or more next active
states of the one or more second user equipments, a feedback
sequence mapped to a timing offset range associated with at
least one of the respective active states of the one or more
second user equipments, a feedback sequence mapped to a
range of a remaining packet delay budget of the first user
equipment, or a feedback sequence mapped to an indication
to wait for additional information to be received via a first
signaling.

[0214] The first signaling may comprise one of: a sidelink
buffer status report, or a sidelink user equipment information
report, wherein the additional information to be received via
the first signaling may comprise an indication of at least one
respective updated discontinuation reception active state
information of the one or more second user equipments,
wherein the example method may further comprise: waiting
for the additional information based, at least partially, on the
indication to wait for the additional information.

[0215] The example method may further comprise:
requesting an update regarding the at least one of the
respective active states of the one or more second user
equipments based on at least one of: receipt of the message,
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or a determination that a predetermined number of negative
acknowledgements have been received from the first user
equipment during a predefined time period.

[0216] The example method may further comprise: deter-
mining that there is not misalignment between respective
grants for sidelink transmission for one or more third user
equipments and the one or more second user equipments;
and determining the second grant for sidelink transmission
based, at least partially, on the determination that there is not
misalignment between the respective grants for sidelink
transmission for the one or more third user equipments and
the one or more second user equipments.

[0217] In accordance with one example embodiment, an
apparatus may comprise: circuitry configured to perform:
transmit, to a first user equipment, a first grant for sidelink
transmission; receive, from the first user equipment, a mes-
sage regarding dropping of the first grant for sidelink
transmission; determine a misalignment between the first
grant for sidelink transmission and respective active states of
one or more second user equipments based, at least partially,
on the received message, wherein the one or more second
user equipments are configured to perform sidelink discon-
tinuous reception; and transmit, to the first user equipment,
a second grant for sidelink transmission, wherein the second
grant for sidelink transmission overlaps with at least one
respective active state of the one or more second user
equipments, wherein the second grant for sidelink transmis-
sion may be at least partially different from the first grant for
sidelink transmission.

[0218] In accordance with one example embodiment, an
apparatus may comprise: processing circuitry; memory cir-
cuitry including computer program code, the memory cir-
cuitry and the computer program code configured to, with
the processing circuitry, enable the apparatus to: transmit, to
a first user equipment, a first grant for sidelink transmission;
receive, from the first user equipment, a message regarding
dropping of the first grant for sidelink transmission; deter-
mine a misalignment between the first grant for sidelink
transmission and respective active states of one or more
second user equipments based, at least partially, on the
received message, wherein the one or more second user
equipments are configured to perform sidelink discontinu-
ous reception; and transmit, to the first user equipment, a
second grant for sidelink transmission, wherein the second
grant for sidelink transmission overlaps with at least one
respective active state of the one or more second user
equipments, wherein the second grant for sidelink transmis-
sion may be at least partially different from the first grant for
sidelink transmission.

[0219] In accordance with one example embodiment, an
apparatus may comprise means for performing: transmitting,
to a first user equipment, a first grant for sidelink transmis-
sion; receiving, from the first user equipment, a message
regarding dropping of the first grant for sidelink transmis-
sion; determining a misalignment between the first grant for
sidelink transmission and respective active states of one or
more second user equipments based, at least partially, on the
received message, wherein the one or more second user
equipments are configured to perform sidelink discontinu-
ous reception; and transmitting, to the first user equipment,
a second grant for sidelink transmission, wherein the second
grant for sidelink transmission overlaps with at least one
respective active state of the one or more second user
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equipments, wherein the second grant for sidelink transmis-
sion may be at least partially different from the first grant for
sidelink transmission.

[0220] The means may be further configured to perform:
determining that the misalignment may be based on at least
one of: an error in sidelink resource allocation, an error in
information, at the first user equipment, regarding at least
one respective sidelink discontinuous reception configura-
tion of the one or more second user equipments, or an update
of the at least one respective sidelink discontinuous recep-
tion configuration of the one or more second user equip-
ments not received by the apparatus.

[0221] The misalignment may be determined to be based,
at least, on one of: the error in the sidelink resource
allocation, or the update of the at least one respective
sidelink discontinuous reception configuration of the one or
more second user equipments not received by the apparatus,
wherein the means may be further configured to perform: at
least one of: determining the second grant for sidelink
transmission based on available timing offset information
associated with the at least one respective sidelink discon-
tinuous reception configuration of the one or more second
user equipments, determining the second grant for sidelink
transmission based on additional information regarding the
first grant for sidelink transmission received after the mes-
sage, requesting that the first user equipment report a respec-
tive sidelink discontinuous reception configuration of the
one or more second user equipments and determining the
second grant for sidelink transmission based on the reported
respective sidelink discontinuous reception configuration of
the one or more second user equipments, or determining the
second grant for sidelink transmission based on packet delay
budget information.

[0222] The misalignment may be determined to be based,
at least, on one of: the error in the information, at the first
user equipment, regarding the at least one respective side-
link discontinuous reception configuration of the one or
more second user equipments, or the update of the at least
one respective sidelink discontinuous reception configura-
tion of the one or more second user equipments not received
by the apparatus, wherein the means may be further con-
figured to perform: requesting discontinuous reception con-
figuration information of at least one of the one or more
second user equipments, from one of the first user equipment
or the at least one second user equipment; and determining
the second grant for sidelink transmission based on the
requested discontinuous reception configuration information
of the at least one second user equipment.

[0223] The means may be further configured to perform:
transmitting, to the first user equipment, a request to recon-
figure sidelink discontinuous reception between the first user
equipment and at least one of the one or more second user
equipment.

[0224] The message regarding the first grant for sidelink
transmission may comprise at least one of: an indication of
a cause for dropping of the first grant for sidelink transmis-
sion, or an indication of information configured to enable
avoidance of dropping of a grant for sidelink transmission.
[0225] The indication of the cause for the dropping of the
first grant for sidelink transmission may comprise one or
more of: an indication of whether the dropping of the first
grant for sidelink transmission is due to a sidelink discon-
tinuous reception conflict, an indication of whether the
dropping of the first grant for sidelink transmission is due to
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one or more transmissions with a higher priority than a
transmission to the one or more second user equipments,
wherein the one or more transmissions conflict with the
transmission to the one or more second user equipments, or
a feedback sequence mapped to a type of the cause for the
dropping of the first grant for sidelink transmission.

[0226] The information configured to enable avoidance of
dropping of the grant for sidelink transmission may com-
prise one or more of: an indication of one or more next active
states of the one or more second user equipments, a feedback
sequence mapped to a timing offset range associated with at
least one of the respective active states of the one or more
second user equipments, a feedback sequence mapped to a
range of a remaining packet delay budget of the first user
equipment, or a feedback sequence mapped to an indication
to wait for additional information to be received via a first
signaling.

[0227] The first signaling may comprise one of: a sidelink
buffer status report, or a sidelink user equipment information
report, wherein the additional information to be received via
the first signaling may comprise an indication of at least one
respective updated discontinuation reception active state
information of the one or more second user equipments,
wherein the means may be further configured to perform:
waiting for the additional information based, at least par-
tially, on the indication to wait for the additional informa-
tion.

[0228] The means may be further configured to perform:
requesting an update regarding the at least one of the
respective active states of the one or more second user
equipments based on at least one of: receipt of the message,
or a determination that a predetermined number of negative
acknowledgements have been received from the first user
equipment during a predefined time period.

[0229] The means may be further configured to perform:
determining that there is not misalignment between respec-
tive grants for sidelink transmission for one or more third
user equipments and the one or more second user equip-
ments; and determining the second grant for sidelink trans-
mission based, at least partially, on the determination that
there is not misalignment between the respective grants for
sidelink transmission for the one or more third user equip-
ments and the one or more second user equipments.

[0230] In accordance with one example embodiment, a
non-transitory computer-readable medium comprising pro-
gram instructions stored thereon which, when executed with
at least one processor, cause the at least one processor to:
cause transmitting, to a first user equipment, a first grant for
sidelink transmission; cause receiving, from the first user
equipment, a message regarding dropping of the first grant
for sidelink transmission; determine a misalignment
between the first grant for sidelink transmission and respec-
tive active states of one or more second user equipments
based, at least partially, on the received message, wherein
the one or more second user equipments are configured to
perform sidelink discontinuous reception; and cause trans-
mitting, to the first user equipment, a second grant for
sidelink transmission, wherein the second grant for sidelink
transmission overlaps with at least one respective active
state of the one or more second user equipments, wherein the
second grant for sidelink transmission may be at least
partially different from the first grant for sidelink transmis-
sion.
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[0231] The example non-transitory computer-readable
medium may be further configured to: determine that the
misalignment is based on at least one of: an error in sidelink
resource allocation, an error in information, at the first user
equipment, regarding at least one respective sidelink dis-
continuous reception configuration of the one or more
second user equipments, or an update of the at least one
respective sidelink discontinuous reception configuration of
the one or more second user equipments not received by a
base station.

[0232] The misalignment may be determined to be based,
at least, on one of: the error in the sidelink resource
allocation, or the update of the at least one respective
sidelink discontinuous reception configuration of the one or
more second user equipments not received by the base
station, wherein the example non-transitory computer-read-
able medium may be further configured to: at least one of:
determine the second grant for sidelink transmission based
on available timing offset information associated with the at
least one respective sidelink discontinuous reception con-
figuration of the one or more second user equipments,
determine the second grant for sidelink transmission based
on additional information regarding the first grant for side-
link transmission received after the message, cause request-
ing that the first user equipment report a respective sidelink
discontinuous reception configuration of the one or more
second user equipments and determine the second grant for
sidelink transmission based on the reported respective side-
link discontinuous reception configuration of the one or
more second user equipments, or determine the second grant
for sidelink transmission based on packet delay budget
information.

[0233] The misalignment may be determined to be based,
at least, on one of: the error in the information, at the first
user equipment, regarding the at least one respective side-
link discontinuous reception configuration of the one or
more second user equipments, or the update of the at least
one respective sidelink discontinuous reception configura-
tion of the one or more second user equipments not received
by the base station, wherein the example non-transitory
computer-readable medium may be further configured to:
cause requesting of discontinuous reception configuration
information of at least one of the one or more second user
equipments, from one of the first user equipment or the at
least one second user equipment; and determine the second
grant for sidelink transmission based on the requested dis-
continuous reception configuration information of the at
least one second user equipment.

[0234] The example non-transitory computer-readable
medium may be further configured to: cause transmitting of,
to the first user equipment, a request to reconfigure sidelink
discontinuous reception between the first user equipment
and at least one of the one or more second user equipment.
[0235] The message regarding the first grant for sidelink
transmission may comprise at least one of: an indication of
a cause for dropping of the first grant for sidelink transmis-
sion, or an indication of information configured to enable
avoidance of dropping of a grant for sidelink transmission.
[0236] The indication of the cause for the dropping of the
first grant for sidelink transmission may comprise one or
more of: an indication of whether the dropping of the first
grant for sidelink transmission is due to a sidelink discon-
tinuous reception conflict, an indication of whether the
dropping of the first grant for sidelink transmission is due to
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one or more transmissions with a higher priority than a
transmission to the one or more second user equipments,
wherein the one or more transmissions conflict with the
transmission to the one or more second user equipments, or
a feedback sequence mapped to a type of the cause for the
dropping of the first grant for sidelink transmission.

[0237] The information configured to enable avoidance of
dropping of the grant for sidelink transmission may com-
prise one or more of: an indication of one or more next active
states of the one or more second user equipments, a feedback
sequence mapped to a timing offset range associated with at
least one of the respective active states of the one or more
second user equipments, a feedback sequence mapped to a
range of a remaining packet delay budget of the first user
equipment, or a feedback sequence mapped to an indication
to wait for additional information to be received via a first
signaling.

[0238] The first signaling may comprise one of: a sidelink
buffer status report, or a sidelink user equipment information
report, wherein the additional information to be received via
the first signaling may comprise an indication of at least one
respective updated discontinuation reception active state
information of the one or more second user equipments,
wherein the example non-transitory computer-readable
medium may be further configured to: cause waiting for the
additional information based, at least partially, on the indi-
cation to wait for the additional information.

[0239] The example non-transitory computer-readable
medium may be further configured to: cause requesting of an
update regarding the at least one of the respective active
states of the one or more second user equipments based on
at least one of: receipt of the message, or a determination
that a predetermined number of negative acknowledgements
have been received from the first user equipment during a
predefined time period.

[0240] The example non-transitory computer-readable
medium may be further configured to: determine that there
is not misalignment between respective grants for sidelink
transmission for one or more third user equipments and the
one or more second user equipments; and determine the
second grant for sidelink transmission based, at least par-
tially, on the determination that there is not misalignment
between the respective grants for sidelink transmission for
the one or more third user equipments and the one or more
second user equipments.

[0241] In accordance with another example embodiment,
a non-transitory program storage device readable by a
machine may be provided, tangibly embodying a program of
instructions executable by the machine for performing
operations, the operations comprising: cause transmitting, to
a first user equipment, a first grant for sidelink transmission;
cause receiving, from the first user equipment, a message
regarding dropping of the first grant for sidelink transmis-
sion; determine a misalignment between the first grant for
sidelink transmission and respective active states of one or
more second user equipments based, at least partially, on the
received message, wherein the one or more second user
equipments are configured to perform sidelink discontinu-
ous reception; and cause transmitting, to the first user
equipment, a second grant for sidelink transmission, wherein
the second grant for sidelink transmission overlaps with at
least one respective active state of the one or more second
user equipments, wherein the second grant for sidelink
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transmission may be at least partially different from the first
grant for sidelink transmission.

[0242] It should be understood that the foregoing descrip-
tion is only illustrative. Various alternatives and modifica-
tions can be devised by those skilled in the art. For example,
features recited in the various dependent claims could be
combined with each other in any suitable combination(s). In
addition, features from different embodiments described
above could be selectively combined into a new embodi-
ment. Accordingly, the description is intended to embrace all
such alternatives, modification and variances which fall
within the scope of the appended claims.

1. An apparatus comprising:

at least one processor; and

at least one non-transitory memory including computer
program code;

the at least one memory and the computer program code
configured to, with the at least one processor, cause the
apparatus at least to:

receive a first grant for sidelink transmission;

determine that respective inactive states, of one or more
target user equipments, at least partially overlap with
the first grant for sidelink transmission, wherein the
target user equipment is configured to perform sidelink
discontinuous reception;

determine dropping of the first grant for sidelink trans-
mission based, at least partially, on determining that the
respective inactive states at least partially overlap with
the first grant for sidelink transmission;

transmit, to a base station, a message regarding dropping
of the first grant for sidelink transmission, wherein the
message comprises at least one of:

an indication of a cause for the dropping of the first grant
for sidelink transmission, or

an indication of information configured to enable avoid-
ance of dropping of a grant for sidelink transmission;
and

receive a second grant for sidelink transmission, wherein
the second grant for sidelink transmission overlaps with
at least one respective active state of the one or more
target user equipment, wherein the second grant for
sidelink transmission is at least partially different from
the first grant for sidelink transmission.

2. The apparatus of claim 1, wherein the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to:

determine the cause for the dropping of the first grant for
sidelink transmission based on at least one of:

a misalignment between respective active states of the one
or more target user equipments and the first grant for
sidelink transmission,

one or more transmissions with a higher priority than a
transmission to the one or more target user equipments,
wherein the one or more transmissions conflict with the
transmission to the one or more target user equipments,

respective sidelink discontinuous reception configura-
tions associated with the one or more target user
equipments, or

at least one timer associated with the respective inactive
states of the one or more target user equipments.

3. The apparatus of claim 1, wherein the indication of the

cause for the dropping of the first grant for sidelink trans-
mission comprises one or more of:
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an indication of whether the dropping of the first grant for
sidelink transmission is due to a sidelink discontinuous
reception conflict,

an indication of whether the dropping of the first grant for
sidelink transmission is due to one or more transmis-
sions with a higher priority than a transmission to the
one or more target user equipments, wherein the one or
more transmissions conflict with the transmission to the
one or more target user equipments, or

a feedback sequence mapped to a type of the cause for the
dropping of the first grant for sidelink transmission.

4. The apparatus of claim 1, wherein the information
configured to enable avoidance of dropping of the grant for
sidelink transmission comprises one or more of:

an indication of one or more next active states of the one
or more target user equipments,

a feedback sequence mapped to a timing offset range
associated with the at least one respective active state
of the one or more target user equipments,

a feedback sequence mapped to a range of a remaining
packet delay budget, or

a feedback sequence mapped to an indication to wait for
additional information to be received via a first signal-
ing.

5. The apparatus of claim 4, wherein the first signaling

comprises one of:

a sidelink buffer status report, or

a sidelink user equipment information report,

wherein the additional information to be received via the
first signaling comprises an indication of at least one
respective updated discontinuation reception active
state information of the one or more target user equip-
ment.

6. The apparatus of claim 1, wherein the message regard-
ing the dropping of the first grant for sidelink transmission
comprises one of:

acknowledgement feedback,

negative acknowledgement feedback, or

a different sequence of feedback transmitted via a physi-
cal uplink control channel.

7. The apparatus of claim 1, wherein the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to:

transmit, to at least one of the one or more target user
equipments, a sidelink discontinuous reception con-
figuration.

8. The apparatus of claim 1, wherein the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to:

receive, from the base station, a request to reconfigure
sidelink discontinuous reception between the apparatus
and at least one of the one or more target user equip-
ments.

9. The apparatus of claim 8, wherein the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to:

reconfigure the sidelink discontinuous reception between
the apparatus and the at least one target user equipment;
and

transmit, to the base station, an indication of a reconfig-
ured sidelink discontinuous reception configuration of
the at least one target user equipment.

Aug. 17,2023

10. An apparatus comprising:

at least one processor; and

at least one non-transitory memory including computer

program code;

the at least one memory and the computer program code

configured to, with the at least one processor, cause the
apparatus at least to:

transmit, to a first user equipment, a first grant for sidelink

transmission;
receive, from the first user equipment, a message regard-
ing dropping of the first grant for sidelink transmission;

determine a misalignment between the first grant for
sidelink transmission and respective active states of one
or more second user equipments based, at least par-
tially, on the received message, wherein the one or
more second user equipments are configured to perform
sidelink discontinuous reception; and

transmit, to the first user equipment, a second grant for

sidelink transmission, wherein the second grant for
sidelink transmission overlaps with at least one respec-
tive active state of the one or more second user equip-
ments, wherein the second grant for sidelink transmis-
sion is at least partially different from the first grant for
sidelink transmission.

11. The apparatus of claim 10, wherein the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to:

determine that the misalignment is based on at least one

of:

an error in sidelink resource allocation,

an error in information, at the first user equipment,

regarding at least one respective sidelink discontinuous
reception configuration of the one or more second user
equipments, or

an update of the at least one respective sidelink discon-

tinuous reception configuration of the one or more
second user equipments not received by the apparatus.
12. The apparatus of claim 11, wherein the misalignment
is determined to be based, at least, on one of:
the error in the sidelink resource allocation, or
the update of the at least one respective sidelink discon-
tinuous reception configuration of the one or more
second user equipments not received by the apparatus,

wherein the at least one memory and the computer
program code are configured to, with the at least one
processor, cause the apparatus to at least one of:

determine the second grant for sidelink transmission
based on available timing offset information associated
with the at least one respective sidelink discontinuous
reception configuration of the one or more second user
equipments,

determine the second grant for sidelink transmission

based on additional information regarding the first
grant for sidelink transmission received after the mes-
sage,

request that the first user equipment report a respective

sidelink discontinuous reception configuration of the
one or more second user equipments and determine the
second grant for sidelink transmission based on the
reported respective sidelink discontinuous reception
configuration of the one or more second user equip-
ments, or

determine the second grant for sidelink transmission

based on packet delay budget information.

13. The apparatus of claim 11, wherein the misalignment
is determined to be based, at least, on one of:
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the error in the information, at the first user equipment,
regarding the at least one respective sidelink discon-
tinuous reception configuration of the one or more
second user equipments, or
the update of the at least one respective sidelink discon-
tinuous reception configuration of the one or more
second user equipments not received by the apparatus;

and wherein the at least one memory and the computer
program code are configured to, with the at least one
processor, cause the apparatus to:

request discontinuous reception configuration informa-

tion of at least one of the one or more second user
equipments, from one of the first user equipment or the
at least one second user equipment; and

determine the second grant for sidelink transmission

based on the requested discontinuous reception con-
figuration information of the at least one second user
equipment.

14. The apparatus of claim 10, wherein the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to:

transmit, to the first user equipment, a request to recon-

figure sidelink discontinuous reception between the
first user equipment and at least one of the one or more
second user equipment.

15. The apparatus of claim 10, wherein the message
regarding the first grant for sidelink transmission comprises
at least one of:

an indication of a cause for dropping of the first grant for

sidelink transmission, or

an indication of information configured to enable avoid-

ance of dropping of a grant for sidelink transmission.

16. The apparatus of claim 15, wherein the indication of
the cause for the dropping of the first grant for sidelink
transmission comprises one or more of:

an indication of whether the dropping of the first grant for

sidelink transmission is due to a sidelink discontinuous
reception conflict,

an indication of whether the dropping of the first grant for

sidelink transmission is due to one or more transmis-
sions with a higher priority than a transmission to the
one or more second user equipments, wherein the one
or more transmissions conflict with the transmission to
the one or more second user equipments, or

a feedback sequence mapped to a type of the cause for the

dropping of the first grant for sidelink transmission.

17. The apparatus of claim 15, wherein the information
configured to enable avoidance of dropping of the grant for
sidelink transmission comprises one or more of:

an indication of one or more next active states of the one

or more second user equipments,
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a feedback sequence mapped to a timing offset range
associated with at least one of the respective active
states of the one or more second user equipments,

a feedback sequence mapped to a range of a remaining
packet delay budget of the first user equipment, or

a feedback sequence mapped to an indication to wait for
additional information to be received via a first signal-
ing.

18. The apparatus of claim 17, wherein the first signaling

comprises one of a sidelink buffer status report or a sidelink
user equipment information report;

wherein the additional information to be received via the
first signaling comprises an indication of at least one
respective updated discontinuation reception active
state information of the one or more second user
equipments; and

wherein the at least one memory and the computer
program code are configured to, with the at least one
processor, cause the apparatus to:

wait for the additional information based, at least par-
tially, on the indication to wait for the additional
information.

19. The apparatus of claim 10, wherein the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to:

request an update regarding the at least one of the respec-
tive active states of the one or more second user
equipments based on at least one of:

receipt of the message, or

a determination that a predetermined number of negative
acknowledgements have been received from the first
user equipment during a predefined time period.

20. The apparatus of claim 10, wherein the at least one
memory and the computer program code are configured to,
with the at least one processor, cause the apparatus to:

determine that there is not misalighment between respec-
tive grants for sidelink transmission for one or more
third user equipments and the one or more second user
equipments; and

determine the second grant for sidelink transmission
based, at least partially, on the determination that there
is not misalignment between the respective grants for
sidelink transmission for the one or more third user
equipments and the one or more second user equip-
ments.



