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(57) Abstract: An apparatus and a method of communication are provided. The method of communication of a user equipment (UE)
includes receiving a first downlink control information (DCI) from a base station, wherein the first DCI is used to schedule a first
physical downlink shared channel (PDSCH) corresponding to a hybrid automatic repeat request (HARQ) process number; and receiving
a second PDSCH from the base station before transmitting a HARQ-ACK information of the first PDSCH and after receiving the first
PDSCH or after the first DCI, wherein the second PDSCH is scheduled by a second DCI and the second PDSCH is corresponding to
the HARQ process number. This can increase a transmission throughput that can resolve a bottleneck due to a long round trip time.
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APPARATUS AND METHOD OF COMMUNICATION

BACKGROUNL OF DISCLOSURE
1. Field of the Disclosure
{0081] The present disclosure relates o the field of comumunication systems, and more parficularly, to an apparatus
{such as a user equipment (UE) and/or a base station) and a method of communication in a non-terrestrial network (NTN),
which can provide a good coramunication performance and high reliability.
Z. Description of the Related Axt
{0082] Non-terresirial networks (NTNs) refer to networks, or segmenis of networks, using a spaceborne vehicle or an
aithorme vehicle for transmission. Spaceborne vehicles inchide satellites including low ecarth orbiting (LEQ) satellites,
medium carth orbiting (MEQ) satellites, geostationary carth orbiting (GEQO) satellites, and highly clliptical orbiting (HEQ)
satellites. Airborne vehicles include high altitude platforms (HAPs) encompassing unmanned aircraft systems (UAS)
inchiding lighter than air (LTA) unmanned aenal sysiems (UAR) and heavier than air {(HTA) UAS, all opemting i
altitudes typically between 8 and 50 ki, ¢uasi-stationary.
{8003] Comummnication via a satellite is an interesting means thanks to its well-known coverage, which can bring the
coverage to locations that normally cellular operators are not willing to deploy cither due o non-stable crowd potential
client, e.g. extreme rural, or due to high deployment cost, ¢.g. niiddie of ocean or mountain peak. Nowadays, the satellite
comununication is a separate technology to a 3rd generation parinership project (3GPP) cellular technology. Coming to 3G
era, these two technologies can merge together, 1.. we can imagine having a 5G ternunal that can access to a celhular
network and a satellite network. The NTN can be good candidate technology for this purpose. It is to be designed based on
3GPP new radio (NR) with necessary enhancement.

[0004]

[0085] In NTN system, due to the very long round irip time between the satellite and the user equipment, the
transmission throughput is limited. The UE needs to wait long time to report the hybrid antomatic repeat request
acknowledgement JIARQ-ACK) information of a received physical downlink shared channel (PDSCH) in a physical
uplink control channel (PUCCH) transmission. In the prior ant, before the UE reporting the HARQ-ACK information
of a PDSCH, the corresponding HARG process number is blocked from being reused for ancther PDSCH
transimission. Given that the mumber of the HARQ process number is limited and in general a fow, the base station
has to wait until the UE completes the PUCCH transmission then be able to rense the same HARQ process number.
The PUCCH transmission needs to cover the very long round trip time, leading to a risk that one or more HARQ
process numbers might be blocked for a long period of time during the NTN communications.

{0686] Therefore, there is a need for an apparatus (such as a user equipment (UE) and/or a base station) and a method
of commumnication, which can solve issues in the prior art, increasc a transmission throughput that can resolve a bottleneck
due to a long round trip fime, and/or provide a good communication performance and high reliability.

SUMMARY

{00871 An object of the present disclosure is o propose an appatatus (such as a user equipment (UE) and/or a base
station} and a method of comnunication, which can solve issues in the prior art, increase a transmission throughput that
can resolve a bottleneck due to a long mound trip time, and/or provide a good comnumication performance and high

reliability.
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{0008] Tn 2 first aspect of the present disclosure, a method of commmunication of a user equipment comprises Teceiving
a first downlink control information (DCI) from a base station, wherein the first DCT is used to schedule a first physical
downlink shared channel (PDSCH) corresponding to a hvbrid automatic repeat request (HARG) process number; and
receiving a second PDSCH from the base station before transmitting a HARQ-ACK information of the first PDSCH and
after receiving the first PDSCH or afier the first DCY, wherein the second PDSCH is scheduled by a second DCT and the
second PDSCH is corresponding to the HARQ process number,

[0609] 1n a second aspect of the present disclosure, a user equipment of communication comprises 2 memory, a
transceiver, and a processor coupled to the memory and the transceiver. The transceiver is configured to receive a first
downlink control information (BCI} from a base station, wherein the first DCI is used to schedule a first physical
downlink shared channel (PDSCH) correspouding to a hybrid automatic repeat request (HARQ) process number. The
transceiver is configured to receive a second PDSCH from the base station before transmitting 2 HARG-ACK information
of the first PDSCH and after receiving the first PDSCH or after the first DI, wherein the second PDSCH is scheduled by
a second DCT and the second PDSCH is corresponding to the HARQ process number.
[0010] 1na third aspect of the present disclosure, a method of communication of a base station comprises transmitting
a first downlink control information (DCH to a user equipnient (UE), wherein the first DCI is used to schedule a first
physical downlink shared channel (PDSCH) corresponding to a hybrid automatic repeat request (HAR) process number,
and transmitting a second PDSCH to the UE before the UE transimits a HARQ-ACK information of the first PDSCH and
after the UE recetves the first PDSCH or after the first DCI, wherein the second PDRSCH 1s scheduled by a second DCY and
the second PDSCH is corresponding to the HARQ process number.
[0011] Tna fourth aspect of the present disclosure, a base station of conumunication comprises a memory, a fransceiver,
and a processor coupled to the memory and the transceiver. The transceiver is configured to transmit a {irst downlink
contro} information (BCI 1o a user equipment (UE), wherein the first DCI s used to schedule a first physical downhink
shared chanuel (PDSCH) corresponding to a hybrid automatic repeat request (HARDY) process pumber. The transceiver i3
configured o transmit a second PDSCH to the UE before the UE transmuts 3 HARQ-ACK. information of the first PDSCH
and after the UE receives the first PDSCH or after the first DCL wherein the second PDSCH is scheduled by a second DCI
and the second PDSCH is corresponding to the HAR( process number.
{8G12] 1n a fifth aspect of the present disclosure, a non-transitory machine-readable storage medinm has stored thereon
instructions that, when executed by a computer, cause the computer to perform the above method.
[0013] Tn a sixth aspect of the present disclosure, a chip includes a processor, configured to call and run a computer
progran stored in a memory, to cause a device in which the chip is installed to execute the above method.
[0014] Tu a seveunth aspect of the present disclosure, a computer readable storage mediuru, in which a computer
program is stored, causes a computer to execute the above method.
{0615] Tnan cighth aspect of the present disclosire, a compuier program product includes a computer program, and the
compuier program causes a computer 1o execute the above method.
[0016] Tna ninth aspect of the present disclosure, a compuler progran causes a computer 1o execute the above method.
BRIEF DESCRIPTION OF DRAWINGS
{0817] 1In order to more clearly illustrate the embodiments of the present disclosure or related art, the following fignres
will be described in the embodiments are briefly introduced. It is obvious that the drawings are merely some embodiments
of the present disclosure, a person having ordinary skill 1o this field can obtain other figures according o these figures

without paying the premise.
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[0018] ¥IG. 1 is a block diagram of ome or more user equipments (UFs) and a base station (e.g. gNB) of
communication in a communication network system {e.g., non-terrestrial network (NTN)) according to an embodiment of
the present disclosure.

{0019] ¥IG. 2 is a flowchart illustrating a method of conmmunication of a user equiprmient in a non-terrestrial network
(N'TN) according to an embodiment of the present disclosure.
{0826] FIG. 3 is a flowchart illustrating a method of conumunication of a base station in a non-terrestrial network (NTN)
according to an cmbodiment of the present disclosure.
{06211 ¥IG. 4 is a schematic diagram illustrating a communication sysiem including a base station (BS) and a UE
according to an embodiment of the present disclosure.
{0022] FIG. 3 is a schematic diagram illusirating that a BS transmits 3 beams {o the ground forming 3 footprints
according to an embodiment of the present disclosure.
[0023] ¥IG. 6 is a schematic diagram illustrating a wethod of HARQ feedback for an NTN system according to an
embodiment of the present disclosure.
{0624] FIG. 7 is a schematic diagram illustrating a method of HARQ feedback for an NTN system according to
another embodiment of the present disclosnre.
{0625] FIG. % is a schematic diagram illusirating a method of HARGQ feedback for an NTN system according o
another embodiment of the present disclosure.
[0026] TIG. 9 is a schematic diagram illustrating a method of HARQ feedback for an NTN system according o
another embodiment of the present disclosure.
{8827} FIG. 10 is a schematic diagram illustrating a method of HARQ feedback for an NTN system according o
another embodiment of the present disclosure.
[0028] FIG. 1) is a schewatic diagram illustrating a wethod of HARQ feedback for an NTN system according to
another embodiment of the present disclosure.
{60291 FIG. 12 illustrates a method of HARG feedback for an NTN system according to another embodiment of the
present disclosure.
{0830] FIG. 13 iHlustrates a method of HARQ feedback for an NTN system according to another embodiment of the
present disclosure.
[00831] FIG. 14 is a block diagram of a system for wireless communication according to an embodiment of the present
disclosure,

DETAILED DESCRIPTION OF EMBODIMENTS
{0832] Embodiments of the present disclosure are described in detail with the technical matters, structural features,
achieved objects, and effects with reference to the accompanying drawings as follows. Specifically, the terminologies in
the embodiments of the present disclosure are merely for describing the purpose of the certain embodiment, but not to
limit the disclosure.
[0033] FIG. 1 illustrates that, in some embodiments, one or more user equipments (UEs) 10 and a base station (..,
2NB) 20 for transmission adjustment in a commurication network svsiern 30 {e.g., unon-terrestrial network (NTN))
according to an embodiment of the present disclosure are provided. The communication netwotk system 30 inclhudes the
one or more UEs 10 and the base station 20. The one or more UEs 10 may include a memory 12, a transceiver 13, and a
processor 11 coupled to the memory 12, the transceiver 13. The base station 20 may include a memory 22, a transceiver 23,
and a processor 21 coupled to the memory 22, the transceiver 23. The processor 11 or 21 may be configured to plement

proposed functions, procedures and/or methods described in this description. Lavers of radio interface protocol may be
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implemenied 1 the processor 11 or 21, The memory 12 or 22 s operatively coupled with the processor 11 or 21 and stores
a vanety of information to operate the processor 11 or 21, The transceiver 13 or 23 is operatively coupled with the
processor 11 or 21, and the transceiver 13 or 23 transmits and/or receives a radio signal.

{0634] The processor 11 or 21 may inchide application-specific integrated circuit (ASIC), other chipset, logic circuit
and/or data processing device. The memory 12 or 22 may incluide read-only memory (ROM), random access memory
(RAM), flash memory, memory card, storage medinm and/or other storage device. The transcerver 13 or 23 may include
baseband circuitry to process radio frequency signals. When the embodiments are implemented in software, the technigues
described herein can be implomented with modules (e.g., procedures, functions, and so o) that perform the functions
described herein. The modules can be stored in the memory 12 or 22 and executed by the processor 11 or 21, The memory
12 or 22 can be implernented within the processor 11 or 21 or external to the processor 11 or 21 in which case those can be
cormunicatively coupled to the processor 11 or 21 via various means as is knowxn in the ast,

{8835] In some embodiments, the communication between the UE 10 and the BS 20 comprises non-terrestrial network
(NTN) communication. In some embodiments, the base station 20 comprises spaceborne platform or airborne platform or
high alttiude platform siation.

{0836] In some embodiments, the transceiver 13 is configured to receive a first downlink contro} information (DCI
from the base station 20, wherein the first DCI s used to schedule a first physical downlink shared channel (PDSCH)
corresponding to a hybrid automatic repeat request (HARQ) process mumber. The transceiver 13 s configured to receive a
second PDSCH from the base station 20 before transmitting a HARQ-ACK information of the first PDSCH and after
receiving the first PDSCH or after the first DCI wherein the second PDSCH is scheduled by a second DCI and the second
PDSCH is comresponding to the HAR(Q process number. This can solve issucs in the prior art, increase a transmission
throughput that can resolve a bottleneck due to a long round trip time, and/or provide 2 good commnmnication performance
and high reliability. This can also cnable a3 HARQ disabling, which allows the base station to consecutively transmit
PDSCHs that correspond to a same HARQ process number. Moreover, some methods are provided for the UE to feedback
the HARQ-ACK information of the transmitied or received PDSCHs comresponding to the same HARQ process number.
In some examples, the HARQ-ACK information of the first PDSCH is transnuited in a physical uplink control channpel
(PUCCH), and the PUCCH is transmitted in a PUCCH occasion indicated by the fiest DCL

{8037]  1Insome enbodiments, the transceiver 23 is configured to transmit a first downlink control informuation (DCI) to
the user equipment (UE) 10, wherein the first DCI 15 used to schedule a first physical downlink shared channel (PDSCH)
corresponding to a hybrid automatic repeat request (HARQ) process number. The transceiver 23 is configured to transmit
a second PDSCH to the UE before the UE 10 transmits a HARQ-ACK information of the first PDSCH and after the UE 10
receives the first PDSCH or after the first DCI, wherein the second PDSCH is scheduled by a second DCI and the second
PDSCH is comresponding to the HARQ process number. This can solve issues in the prior art, increase a transmission
throughput that can resolve a bottleneck due {o a long round trip time, and/or provide a good cormmunication performance
and bigh reliability. This can also cnable a HARQ disabling, which allows the base station {0 comsecutively fransmit
PDSCHs that correspond to a same HAR process nuntber. Moreover, some methods are provided for the UE to feedback
the HAR(-ACK information of the transmitted or received PDSCHs corresponding to the same HARQ process number.
In some examples, the HARQ-ACK information of the first PDSCH s transmuitted in a physical uplink control channel
(PUCCH), and the PUCCH 15 transmtted 10 a PUCCH coccasion mndicated by the first DCL

{0038] In some embodiments, the first DCI indicates a PUCCH occasion. In some embodiments, the transceiver 13 is
configured to transmit the PUCCH in the PUCCH occasion. In some embodiments, the PUCCH comprises a hybrid
autoratic repeat request acknowledgement (HARQ-ACK) information of the first PDSCH comresponding to the HAR(Q

process number.
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{083%] In some embodiments, the first DCI indicates the processor 11 to feedback a HARQ-ACK information of the
first PRSCH. In some embodiments, the second DCT indicates the processor 11 to feedback a HARQ-ACK information of
the second PDSCH. In some embeodiments, the first DCI indicates the processor 11 not to feedback a HARG-ACK
information of the first PDSCH. In some embodiments, the second DCI indicates the processor 11 not to feedback a
HARQ-ACK information of the second PDSCH. In some embodiments, the processor 11 feedbacks a HARG-ACK
information of at least one PDSCH comesponding to the HARQ process number according to a radio resource control
(RRC) confignration. In some embodiments, the processor 11 1s configured not 1o feedback a HARQ-ACK information of
at least one PDSCH corresponding to the HARQ process number according 1o an RRC configuration.

{8040]  In some embodiments, the at least one PDSCH comprises the first PDSCH and/or the second PDSCH. In some
embodiments, the RRC configuration is relevant to a HARQ disabling feature. In some embodiments, the first PDSCH
carries a first transport block (TB) corresponding to the HARQ process mumber. In some embodiments, the second
PDSCH carries a second TB corresponding to the HARQ process number. In some embodiments, the second TB is
different from the first TB. In some embodiments, the second TB is same as the first TB. In some embodiments, the first
BCE comprises a first indication ficld baving a Tirst new data indicator (NDJ), and the second DCI comprses 2 second
indication field having a second NP In some embodiments, via an RRC configuration, the fisst PDSCH is configured
with a first NDI and the second PDRCH is configured with a second NP1 In some embodiments, the second NPT is

different fromn the first NDL In some erabodiments, the second NI is same as the first NDL

{6041] In some embodiments, the processor 11 is configured to report a HARGQ-ACK codebook (CB). In some
embodiments, the HARQ-ACK CE has a semi-static size. In some embodiments, the HARQ-ACK CB comprises a type 1
HARG-ACK CB. In some embodiments, the HARQ-ACK CB comprises one or more HARQ-ACK information
corresponding to one or more PDSCH candidate locations. In some embodiments, the HARQ-ACK CB is reported in the
PUCCH. In some embodiments, the one or more PDSCH candidate locations are relevant to at Ieast one of the followings:
the PUCCH occasion, one or more candidate PDSCH-to-HARQ feedback timing, or one or more timing offsets. In some
embodunents, the one or more candidate PDSCH-0o-HARQ feedback timing comprises at least an integer value, wherein
the indeger value is positive or negative.

{0042] In some embodiments, the one or more Himing offsets are used for deterniining an uplink transmission resonrce.
In some enbodiments, the uplink transmission comprises at least one of the followings: a PUSCH, a PUCCH, or an SRS.
In some embodinents, the one or more timing offsets are relevant to one or wore transmission round tHp tinie or to one or
more timing advance values. In some embodiments, the one or more PDSCH candidate locations are relevant to the onc or
more candidate PDSCH-to-HARQ feedback timing with positive values. In some embodiments, the first DCI and/or the
second DCT comprises a first DCT format and/or a second DCIT format. In some embodiments, the first DCI format
comprises at least one of the followings: a PDSCH-to-HARQ feedback timing indication field, a HARQ process number
indication field, or an NDI indication fickd.

{8043] In some embodiments, the second DCI format is different from the first DCI format at least by one of the
followings: the PDSCH-to-HARQ feedback timing indication ficld, the HARQ process number indication field, or the
NDI indication ficld. In some embodiments, the PDSCH-10-HARQ feedback timing indication field indicates one of the
candidatc PDSCH-to-HARQ feedback timing. In some embodiments, the PUCCH occasion is determined by the onc of
the candidate PDSCH-to-HAR feedback timing and/or one of the onec or more fining offsets. In some embodiments, the
first PDSCH is received in a first one of the candidate PDSCH locations. In some embodiments, the HARG-ACK
information of the first PDSCH is not included i the HARQ-ACK CB. In some embodiments, the HARQ-ACK
imformation corresponding to the first one of the candidate PDSCH locations is a NACK. In some embodiments, the
HARG-ACK information of the first PDSCH is inchnded in the HARQ-ACK CB.
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{0844] In some embodiments, the HARQ-ACK information corresponding to the first one of the candidate PDSCH
locations is the HARQ-ACK information of the first PDSCH. In some embodiments, the second PDSCH is received in a
second one of the candidate PDSCH locations. In some embodiments, the HARQ-ACK information of the sccond PDSCH
is not inchided in the HARG-ACK CB. In some embodiments, the HARGQ-ACK information corresponding to the second
one of the candidate PDSCH locations is a NACK. In some embodiments, the HARQ-ACK information of the second
PDSCH is included in the HARGQ-ACK CB. In some embodiments, the HARQ-ACK mformation comesponding io the
second one of the candidate PDSCH locabions is the HARQ-ACK information of the second PDSCH. In some
embodiments, the HARQ-ACK information comesponding to the fust one of the candidate PDSCH locations 15 the
HARQ-ACK information of the second PDDSCH,

{0045] FIG. 2 illustrates a method 200 of communication of a UE in a communication network system (e.g.,
non-terrestrial network (NTN)) according to an embodiment of the present disclosure. In some embodiments, the method
200 includes: a block 202, receiving a first downlink control information (DCI) from a base station, wherein the first DCIT
is used to schedule a first physical downlink shared channel (PDSCH) corresponding to a hybrid automatic repeat request
HAR(Q) process number; and a block 204, receiving a second PDSCH from the base staiion before transmitting a
HARG-ACK information of the first PDSCH and after receiving the first PDSCH or after the first DCY, wherein the
second PDICH 1s scheduled by a second DCI and the second PDSCH is corresponding to the HARQ process number. In
some examples, the HARQ-ACK information of the first PDSCH is transmitted in a physical uplink control channel
(PUCCH), and the PUCCH is transmitted in a PUCCH occasion mdicated by the first DCL This can solve issues in the
prior art, increase a transwission throughput that can resolve a bottleneck due to a long rovnd trip time, and/or provide a
good communication performance and bigh reliability. This can also enable a HARQ disabling, which allows the base
station to consecutively transmit PDSCHs that correspond to a same HARQ process nuxber. Moreover, some methods are
provided for the UE to feedback the HARQ-ACK information of the transmitted or received PDSCHs correspounding to
the same HARQ process number.

{0046] FIG. 3 illustrates a wmethod 300 of comrmunication of a BS in a communication network system {e.g,
non-terrestrial network (NTN)) according to an cmmbodiment of the present disclosure. In some enbodiments, the method
3040 includes: a block 302, transmitting a first dowanlink control information (DCT) o a user equipment (UE), wherein the
first DCT 35 used to schedule a first physical dowslink shared channel (PD3CH) corresponding o a hybrid antoruatic
repeat request (HARQ) process number,; and a biock 304, transmitting a second PIXSCH (o the UE before the UE transrits
a HARG-ACK mmformation of the first PDSCH and after the UE receives the first PDSCH or after the first I3CY, wherein
the second PDSCH is scheduled by a second DCI and the second PDSCH is corresponding to the HARQ process nunber.
In some examples, the HARG-ACK information of the first PDSCH is transoutted in a physical uplink control channel
(PUCCH), and the PUCCH 1s transmitted in a4 PUCCH occasion indicated by the first DCI This can solve issues in the
prior art, increase a trausmission throughput that can resolve a bottleneck due to a long round trip time, and/or provide a
good communication performance and high rehability. This can also enable a HARQ disabling, which allows the base
station to consecutively transmit PDSCHs that correspond to a same HARQ process number. Moreover, some methods are
provided for the UE to feedback the HARG-ACK information of the transmitted or received PDSCHs corresponding to

the same HARQ process number.

{00471 Tu some embodiments, the first DCT indicates a PUCCH occasion. Tu some embodiments, the method further
comprises transmitting the PUCCH 1n the PUCCH occasion. In some embodiments, the PUCCH comprises a hybrid
automatic repeat request acknowledgement (HARQ-ACK) infonmation of the first PDSCH comresponding to the HARQ
process number. In some embodiments, the first DCI indicates the UE to feedback a HARQ-ACK information of the fist

PDSCH. In some embodiments, the second DCT mdicates the UE to feedback a HARQ-ACK information of the second
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POSCH. In some embodiments, the first DT indicates the UE not to feedback a HARQ-ACK information of the first
PDSCH. In some exnbodiments, the first DCI cornprises a DCI format, wherein the DCI format comprises a first indication
field, wherein the indication field is used to indicate the UE not to feedback a HARQ-ACK information of the first
PDSCH. In some embodiments, the first indication field is PDSCH-to-HARQ feedback tunbpz, wherein the first
indication field indicates one value from one or more candidate values, and a pre-defined value is used to indicate the UE
not to feedback a HARQ-ACK information of the first PDSCH. In some embodiments, the pre-defined value is a negative
integer. In some embodinents, the negative integer is -1. In some embodiments, the second DT indicates the UE not to
feedback a HARGQ-ACK imnformation of the second PDSCH. In some embodiments, the UE feedbacks a HARQ-ACK
information of at least one PDSCH corresponding to the HARQ process number according to a radio resource control
(RRC) configuration. In some embodiments, the UE is configured not to feedback a HARQ-ACK information of at least
one PDSCH comesponding fo the HARQ process number according to an RRC configuration. In some embodiments, the
at Jeast one PDSCH comprises the first PDSCH and/or the second PDSCH. In some embodiments, the RRC confignration
is relevant to a HARQ disabling feature.

{00481 Tn some embodiments, the first FDSCH carries a first transport block (TB) corresponding to the HARQ process
number. In some embodiments, the second PDSCH carries 4 second TB corresponding to the HARQ process number. In
some embodiments, the UE expects that the second TB 1s different from the first TB. In some embodiments, the gNB uses
RRC configuration to indicate the UE {o expect that the second TB is different from the first TB. In some cmbodinents,
the relationship between the first TB and the second TB is indicated by a second indication field i the first DCI and/or the
second DCL In some embodiments, the second indication ficld is new data indicator (NDI). In some embodiments, the UE
expects the NDi in the first DCI and the ND1 in the second Dl are same vahie. In some embodiments, the NDI in the first
DCY and the NDI in the second DCI may be different or same value, and the UE determines the relationship between the
first TB and the second TB based on the indicated NDI In some embodiments, the first DCE and the second DCI conprise
a DCT format, wherein the DT format does not provide NDI indication, and the UE assumes the NDT of the first DCI
and/or the second DCI have a pre-defined value. In some embodiments, when the first TB and the second TB are a same
TB, or the NDIT of the first DCI and the NDI of the second DCT bave a same value, a third indication ficld in the second
DCI indicates a pre-defined value. In some erbodiments, the third indication field is used to indicate a ¢ redundant
version (RV). In some embodiment, the pre-defined value of the indicated RV 15 0 or 3. In some embodiments, the UE s
configured to report a HARG-ACK codebook (CB). 1n some embodiments, the HARG-ACK CB has a semui-static size. In
some cmbodiments, the HARQ-ACK CB comprises a type I BARGQG-ACK CB.  In some embodiments, the HARQ-ACK
CB comprises one or more HARQ-ACK information corresponding to one or more PDSCH candidate locations. In sone
embodiments, the HARQ-ACK CB is reported in the PUCCH.

{0049]  1n some embodiments, the one or more PDSCH candidate locations are relevant 1o at least one of the followings:
the PUCCH occasion, one or more candidate PDSCH-10-HARQ feedback timing, or one or more timing offsets. In some
embodiments, the one or mote candidate PDSCH-to-HARQ feedback timing comprises at least an integer value, wherein
the integer value is posilive or negative. In some embodiments, the ope or more thiming offsets are used for delermining an
uplink transmission resource. In some embodiments, the uplink fransmission comprises at least one of the followings: a
PUSCH, a PUCCH, or a sounding reference signal {(3R3). In some embodiments, the one or more timing offsets are
relevant to one or niore transnission round frip Hime or to one or more tinung advance values. 1n some embodinients, the
one or more PDSCH candidate locations are relevant to the one or more candidate PDSCH-t0-HARQ feedback timing
with positive values. In some embodiments, the first DCI and/or the second DCI comprises a first DCI format and/or a
second DCI format. In some embodiments, the first DCI format comprises at least one of the followings: a
PDSCH-10-HARQ feedback timing indication ficld, a HARQ process number indication ficld, or an NDI indication ficld.

In some embodiments, the second DCI format is different from the first DCI format at least by one of the followings: the
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PDSCH-to-BARD feedback tnning indication field, the HARQ process number indication field, or the NI indication
field. In some embodiments, the PDSCH-10-HARQ feedback tirsing indication field indicates one of the candidate
PDSCH-to-HARQ feedback timing.

{B058] In some embodiments, the PUCCH occasion is determined by the one of the candidate PDSCH-t0-HARQ
feedback timing and/or one of the one or more timing offsets. In some embodiments, the first PDSCH is received in a first
one of the candidate PDSCH locations. In some embodiments, the HARG-ACK irformation of the first PDSCH is not
inchided in the HARGQ-ACK CB. In some embodiments, the HARG-ACK information correspondiag to the first one of the
candidate PDSCH locations is a negative acknowledgement (NACK). In some embodiments, the HARQ-ACK
information of the first PDSCH is included in the HARQ-ACK CB. In some embodiments, the HARGQ-ACK information
corresponding to the first one of the candidate PDSCH locations is the HARQ-ACK mmformation of the first PDSCH. In
seme embodiments, the second PIXSCH is received in a second one of the candidate PDSCH locations. In somie
erobodiments, the HARQ-ACK information of the second PDSCH 15 not inchuded 1 the HARG-ACK CB. In some
embodiments, the HARQG-ACK information corresponding to the second one of the candidate PDSCH locations is a
NACK. In some embodiments, the HARQ-ACK information of the second PDSCH is mchuded in the HARQ-ACK CB. In
some embodiments, the HARQ-ACK information corresponding to the second one of the candidate PDSCH locations is
the HARQ-ACK wformation of the second PDSCH. In some embodiments, the HARQ-ACK. information corresponding
to the first one of the candidate PDSCH locations is the HARQ-ACK information of the second PDSCH.

[0051] FIG. 4 ilustrates a communication system including a base station (BS) and a UE accowding to another
embodiment of the present disclosure. Optionally, the communication system may include more than one base stations,
and each of the base stations may connect 0 oue or more UEs. In this disclosure, there is no limit. As an example, the base
station illnstrated 10 FIG. 1 may be a moving base station, ¢.2. spaceborne vehicle (satellite) or aitborne vehicle (drone}.
The UE can transmit transnissions to the base station and the UE can also receive the transmission from the base station
Optionally, not shown in FIG. 4, the moving base station can also serve as a relay which relays the received transmnission
from the UE to a ground base station or vice versd.

{0852] Spacebome platform includes satellite and the satelite inchudes LEQ satellite, MEO satellite and GEO satellite.
While the satellite 18 moving, the LEGC and MEQ satellite is moving with regards to a given location on earth. However,
for GEO satellite, the GEO satellite 1s relatively static with regards to a given location on earth. A spaceborne or aithorne
base station (BS), e.g. in particular for LEO satellite or drone, commnnicates with a user equipment (UE)} on the ground.
The round trip time (RTT) between thew is time varying due to the mobility of the base station. The RTT variation 15
related to the distance variation between the BS and the UE. The RTT vanation rate is proportional to the BS motion
velocity. To ensure a good uplink svoctironization, the BS will adjust the uplink transmission timing and/or frequency for
the UE.

{BG33] Optionally, as llustrated in FIG. 5, where a base station is integrated in a satellife or a drone, and the base
station transmits one or more beams o the ground forming one or more coverage areas called footprint. In FIG. 3, an
example Hlustrates that the BS transmits three beams (bearn 1, beam 2 and beam3) to form three footpants (footprint 1, 2
and 3}, respectively. Optionally, 3 bearns are transmtied at 3 different frequencies. In this example, the bil position is
associated with a beam. FIG. 5 dlustrates that, in some embodiments, a moving base station, ¢.g. in particular for LEO
satellite or drone, communicates with a user equipment (UE) on the ground. Dhue to long distance between the UE and the
base station on satellite the beamformed transmission is needed to extend the coverage. As ilhustrated in FIG. 5, where a
base station is transmitting three beams to the earth forming three coverage areas called footpoints. Moreover, each beam
may be transmitted at dedicated frequencies so that the beams for footprint 1, 2 and 3 are non-overlapped in a frequency

domain.
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[0054] TIG. 6 illustrates a method of HAR feedback for an NTN system: according to an enibodiment of the present
disclosure. A UE receives a first DCI transmitted from a base station that schedules a first PDSCH, which carries a first
TB comesponding to a HARG process mumber. The first DCI indicaies a PUCCH occasion. The UE will transmit a
PUCCH in the PUCCH occasion and the PUCCH includes a HARQ-ACK information of the first TB corresponding to the
HARQ process number. In another embodiment, the first DCI indicates the UE not to feedback the HARG-ACK
information. In another embodiment, the UE feedbacks or does not to feedback the HARQ-ACK information according to
an RRC configuration. Before transmitting the PUCCH in the PUCCH occasion and after receiving the first PDSCH or
after the Tirst DCY, the UE may receive a second DCT from the base station that schedules a second PDISCH corresponding
to the HARQ process number, This can solve issues in the prior art, increase a transroission thronghput that can resobve a
bottleneck due to a long round trip tme, and/or provide a good communication performance and high reliability. This can
also enable a HARQ disabling, which allows the base station to consecutively transmit PIISCHs that correspond to a same
HARQ process number. Moreover, some methods are provided for the UTD {o feedback the HARQ-ACK information of
the transmitted or received PDSCHs comresponding to the same HARQ process nuimber.

{B655]  1» some embodiments, the second PDSCH carries a second TB, where the second TB is different from the first
TB. This puplies that the second PDSCH is a new transmission compared with the Tirst PDSCH. Optionally, the second
TB is sarmne as the first TB. This baplies that the second PDSCH 15 a re-transnoussion corpared with the first PDSCH. The
UE determines the second TB s a new transmission o a retransnussion based on an indication field in the first DCI and
the second DI, where the mdication field is new data indicator (NDI). In ancther embodiment, an RRC configuration
configurcs whether there is NDT to determine a new transmission or a retransmission, If the NDI in the second DT has the
same vahie of the fisst DCL i mmplies a retrausmission, otherwise it is a new transmission. Optionally, the base station
configures the HARQ process number via RRC configuration such that the second TB is always different from the lirst
TE. When the first DCI and the second DCI contain the NDI indication field, the UE cxpects that the NDI value in the
second DCI is different from the first DCI Optionally, the first DCI and the second DCI do not contain ND1 indication
field, and the UE assumes that the NDI vabae of the second PSDCH 15 different from the NI of the first PDSCH.

{00856] Tn some examples. the base station can configure the HARQ process number such that the UE 1eceives the first
DCI transmitted from the base station that schedules the first PDICH, which carries the first TB comesponding {o the
HARQ process number, The first DCT indicaies the PUCCH occasion. But the UE oruits the HARQ-ACK ioformation of
the first TB comesponding {o the HARC) process number in the PUCCH. Optionally, the first DCI does not include an
indication of the PUCCH occasion. Optionally, such configuration is relevant to HARQ disabling feature.

{8857] FIG. 7 illustrates a method of HARQ feedback for an NTN system according to another embodiment of the
present disclosure. In some examples, the UE is confignred with type 1 HARQ-ACK codebook (CB), where the
HARQ-ACK CB size is semi-statically defined. The HARG-ACK (B size s wrelevant to candidate
PDSCH-to-HARQ feedback timing values (K1) and/or one or more timuing offset (offset) values. As ilhustrated 18 FIG. 7,
where K1 is configured by the base station to have ronltiple candidate values and the DCT will select one value while
scheduling a PDSCH via an indication field called PDSCH-t0-HAR feedback timing indicator. In ¢ur example, the K
is configored to have candidate values 1, 2 and 3. For a given PUCCH occasion, e.g. inuslot xt3, then this will define three
candidate PDSCH locations, 1.¢. potential scheduled PDSCHs in slot n, slot w1 and slot w2 and allocating PUCCH in
slot wt3, leading to a size of the HARQ-ACK CB being 3. FIG. 8 illustrates a method of HARQ feedback for an NTN
system according to another embodiment of the present disclosure. Optionally, as when gNB configures timug offset o
be 2, the candidate PDSCH locations for a given PUCCH occasion (e.g. slot n+35) should be calculated based on both K1
and tirmng offset valnes. As illustrated 1 FIG. 8, the candidate PDSCH locations for the given PUCCH occasion are slot 1,

slot nt+1, and slot n+2, leading to the HARQ-ACK CB size being 3.
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[0058] ¥IG. 9 illustrates 2 method of HAR(Q feedback for an NTN system according to another embodiment of the
present disclosure. Optionally, when gMB configures timing offset to be more than one value, e.g. offset = 1, 2, the
candidate PDSCH locations for a given PUCCH occasion (e.g. slot n+3) should be calculated based on both K1 and timing
offset values. As illustrated in FIG. 9, the candidatc PDSCH locations for the given PUCCH occasion are slot n, slot n+1,
slot n+2, and slot n+3, leading to the HARG-ACK CB size being 4. Optionally, cven gNB configures more than one
timing offset, only one offset value is used to determine the HARQ-ACK (B size and the candidate PDSCH locations,
where the only one offset vahue is selected by RRC configuration, or DCT indication, or pre~-defined rule.

{005%] Optionally, when the gNB configures one or morte candidate PDSCH-to-HARG feedback timing values,
wherein there is one or more values are negative vahies, the negative values are not taken into account for defining
candidate PDSCH locations and HAROQ-ACK CB size. Optionally, when a DCI schedules a PDSCH in one of the
candidate PDSCH locations, and the DCI contains a PDSCH-to-HARQ feedback timing indicator and the indicator
indicates a negative PDSCH-t0o-HARQ feedback timing valie, the UE does not report the HARQ-ACK information of the
PDSCH in the HARQ-ACK CB.

{8060] FIG. 10 illustrates a method of HARQ feedback for an NTN system according to another embodiment of the
present disclosure. In some examples, for preparing the type 1 HARQ-ACK CB, the UE will also consider the HARQ
process number. Following the previous exaniples, in case the base station further configures to activate HARQ disabling
feature for HARQ process number 1 (HARQ 1D=1), the UE will not only check if there is received PDSCH in the
candidate PDSCH locations, e.g. slot 1, n+1 and n+2. but also the UE needs to check the HARG process number the
received PDSCH corresponding to. A more specific example is that if the UE only receives PDSCH1 corresponding to
HARG D=2 in siot n+1 and the PDSCH-to-HARQ feedback timing indicator ficld in the DT, schedunling the PDSCHI,
indicates the PUCCH slot (slot 3). The UE will report NACK for slot n and slot n+2 since the UE does not receive any
PDSCH in these slots. The UE will report HARQ-ACK information of the PDSCHI. It is note that similar concept is
applied if timing offset is configured and the example is not repeated here.

{0861] FIG. 11 iHlustrates a method of HARQ feedback for an NTN system according to another embodiment of the
present disclosure. Alternatively, in another example as illustrated in FIG. 11, if the received PDSCHI corresponds fo
HARQ ID=1 and the PDSCH-to-HARQ feedback timing indicator field in the DCI scheduling the PDSCHI indicates the
PUCCH slot (slot 3), as the HARQ D=1 is configured to be activated with HARQ disabling feature, the UE will not
inchude the HARQ-ACK information of the PDSCHI in the CB. Thus, the UE will only report NACK for the PDSCH 1
corresponding to HARQ ID=1.

{0662] FIG. 12 illustrates a method of HARQ feedback for an NTN syster according to another embodiment of the
present disclosure. In some examples, as illustrated 1a FIG. 12, the X1 is configured fo bave candidate values 1, 2, and 3.
The UE receives a PDSCHL comresponding to HARGQ D=1 and the PDSCH-to-HARQ feedback timsing indicator ficld
the DCT scheduling the PDSCHY 1ndicates the PUCCH slot (slot 3), 1.¢. mdicating K1=3, Moreover, the UE receives a
PDSCH2 correspounding to HBARQ ID=1 and the PDSCH-to-HARQ feedback timing indicator field in the DCI scheduling
the PDSCH2 mdicates the PUCCH slot (slot 3), i.¢. indicating K1=2. In this case, the UE reports the HARQ-ACK of
PDSCHI and HARGQ-ACK of PDSCHZ in the PUCCH. Optionally, if the PDSCH2 is a retransmission of the PDSCHI,
e.g. they carry a same TB. Then, the UE reports the HARQ-ACK of the PDSCH2 and scis the HARQ-ACK of the
PDSCHI as NACK, i.e. HARQ-ACK CB = [NACK, HARQ-ACK of PDSCH2, NACK]. Or alternatively, the UE repeats
the same HARQ-ACK information of PDSCHZ, ie. the HARQ-ACK CB = [HARQ-ACK of PDSCH2, HARQ-ACK of
PDSCH2, NACK]. In this example, the PDSCHI and the PDSCH2 are scheduled by two separate DCls. Optionally, the
PDSCHI and the PDRCH? are scheduled by g same DCL

10
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{0863] FIG. 13 illustrates a method of HARQ feedback for an NTN system according to another embodiment of the
present disclosure. In some examples, as illustrated in FIG. 13, the X1 is configured to have candidate values 1, 2, and 3.
The UE receives a PDSCHI corresponding to HARG D=1 and the PDSCH-10-HARQ feedback timing indicator ficld in
the DI scheduling the PDSCHI indicates the PUCCH slot (slot 3), i.c. indicating K1=3. Morcover, the UE receives a
PDSCHI comresponding to HARG ID=1 and the PDSCH-to-HARQ feedback timiing indicator field in the DCI scheduling
the PDSCH2 indicates the PUCCH slot (slot 3), i.e. indicating Ki=2, In this case, the second PDSCH is a retransmission
of the first PDSCHI, e.z2. they carry a sarae TB. Then, the UE reports the HARQ-ACK of the second PIXSCHI and sets
the HARQ-ACK of the first PDSCH1 as NACK, i.e. HARQ-ACK CB = [NACK, HARQ-ACK of PDSCHI, NACK].
{8064] Commercial interests for some embodiments are as follows. 1. solving issues in the prior att. 2. increasing a
transmission throughput that can resolve a bottleneck due to a long round tnip time. 3. providing a good communication
performance. 4. providing a high reliability. 5. Some embodiments of the present disclosure are used by SG-NR chipset
vendors, V2X comnmumnication system development vendors, automakers including cars, trains, trucks, buses, bicvcles,
moto-bikes, helmets, and ctc., drones (unmanned aerial vehicles), smartphone makers, communication devices for public
safety use, AR/VR device maker for example garning, conference/serainar, education purposes, Some embodiments of the
present disclosure are a combination of “techniques/processes” that can be adopted 18 3GPP specification to create an end
product. Some enmbodimenis of the present disclosure could be adopted n the 3G MR unlicensed band commuanications.
some embodiments of the present disclosure propose technical mechanisns.

{6065] FIG. 14 is a block diagram of an example system 700 for wireless communication according to an embodiment
of the present disclosure. Embodimenis described herein mav be implemented into the system using any suitably
configured hardware and/or software. FIG. 14 illustrates the systen 700 including a radio frequency (RF) circuitry 710, a
baschand circuitry 720, an application circuitry 730, a memory/storage 740, a display 750, a camera 760, a sensor 770, and
an imput/output (0} interface 780, coupled with cach other at least as illustrated. The application circuitry 730 may
include a circuitry such as, but not limited to, one or more single-core or mulii-core processors. The processors may
include any combination of general-purpose processors and dedicated processors, such as graphics processors, application
processors. The processors may be coupled with the memory/storage and configured to execnte instructions stored in the
raemory/storage to enable various applications and/or operating sysiems moning on the system.

{8066] The baseband circuitry 720 may include circuitry such as, but not limited to, one or more single-core or
nilti-cote processors. The processors may include a baseband processor. The baseband circuitry may handle various radio
control functions that enables compunication with one or more radio networks via the RF circuitry. The radio control
fanctions may include, but are not limited to, signal modulation, encoding, decoding, radio frequency shifting, etc. In
some cnibodiments, the bascband circuitry may provide for communication compatible with one or more radio
technologies. For example, in some embodiments, the baschand circuitry may support communication with an evolved
universal terrestrial radio access network (EUTRAN) and/or other wireless metropolitan area networks (WMAN), a
wireless local area network (WLAN), a wircless personal arca network (WPAN). Embodiments i which the baseband
circuitry 3s configured o support radio conmmmunications of more than one wireless protocol may be referred to as
mlti-mode baseband circuitry.

{8867] 1In varions embodiments, the baseband circuitry 720 may include circuitty to operate with signals that are not
strictly considered as being in a baseband frequency. For example, i some embodiments, baseband circuitry may include
circuitry o operate with signals having an intermediate frequency, which is between a baschand frequency and a radio
frequency. The RF circuitry 710 may enable commmunication with wireless networks using modulated electromagnetic
radiation through a non-solid medmm. In various embodiments, the RF circuitty may include switches, filters, amplifiers,

etc. to facilitate the communication with the wireless network. In vanous ersbodiments, the RF circuitry 710 may include
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circuitry to operate with signals that are not strictly considered as being in a radic frequency. For example, 1n some
embodiments, RYF circuitry may include circuitry to operate with signals having an intermediate frequency, which i
between a baseband frequency and a radio freguency.

{0668] n various embodiments, the iransmitier citcuitty, control citcuitry, or receiver circuitry discussed above with
respect to the user equipment, eNB, or gNB may be embodied in whole or in pari in one or more of the RF circuitry, the
baseband cireniizy, and/or the application circuitry. As used herein, “circuitry” may refer 1o, be part of, or include an
Application Specific Tntegrated Cirenit (ASIC), an electronic circuit, a processor {shared, dedicated, or group). and/or a
raemory (shared, dedicated, or group) that execute one or more software or firmware programs, a corsbinational logic
circnit, and/or other sutiable hardware components that provide the descabed functionality. In some embodiments, the
electronic device circuitry may be unplemented in, or functions associated with the circuitry may be implemented by, one
or more software or firmware mwodules. In some embodiments, some or all of the constituent components of the baseband
circuitry, the application circuitry, and/or the memory/stotage may be implemenied together on a system on a chip (3OC)
The memory/storage 740 may be used to load and store data and/or instructions, for examiple, for system. The
nmemory/storage for one embodiment may include any combination of suitable volatile memory, such as dynamic random
access memory (DR AM)), and/or non-volatile memory, such as flash memory.

[00869] Tn various embodiments, the VO interface 780 may include one or more user interfaces designed to enable user
ipteraction with the system and/or peripheral conponent inderfaces designed to enable peripheral component interaction
with the system. User interfaces may include, bul are not hanted to a physical kevboard or keypad, a touchpad, a speaker,
a maicrophone, etc. Peripheral component inderfaces may inclade, but are not linaited to, a non-volatide memory port, a

7
/

aniversal serial bus {USB) port, an audio jack, and a power supply interface. 1n various ewbodiments, the sensor 770 may
mnclude one or more sensing devices to determine environmental conditions and/or Jocation information related (o the
system. In some embodiments, the sensors may include, but are not limited to, a gyro sengor, an acceleronieter, a
proximity sensor, an ambient light sensor, and a positioning uuit. The positioning unit may also be part of, or interact with,
the baseband circuitry and/or RF circuitry to communicate with components of a positioning network, e.g., a global
positioning system (GPS) satellite.

{6078] Tn various embodiments, the display 750 may inchude a display, such as a liquid crysial display and a touch
screen display. In various embodiments, the svstem 700 may be a mobile computing device such as, but not himiled to, a
laptop compuling device, a tablet computing device, a netbook, an ultrabook, a smartphone, a AR/VR glasses, ¢tc. In
various embodiments, system may have more o7 less components, and/or different architectures. Where appropriate,
methods described herein ruay be implerented as a computer program. The computer program way be stored on a storage
medium, such as a non-transitory storage medinm.

{00871] A person having ordinary skill in the art understands that each of the units, algorithm, and steps described and
disclosed in the embodiments of the present disclosure are realized using electonic hardware or combinations of software
for computers and electronic hardware. Whether the functions run in hardware or software depends on the condition of
application and design requireroent for a technical plan. A person baving ordinary skill in the art can use different ways
realize the function for each specific application while such realizations should not go beyond the scope of the present
disclosure. It is understood by a person having ordinary skill in the art that he/she can refer o the working processes of the
system, device, and unit in the above-mentioned erubodiment since the working processes of the above-mentioned system,

evice, and vait are basically the same. For easy description and simplicity, these working processes will not be detailed.

{8072] 1t is understood that the disclosed system, device, and method 18 the embodiments of the present disclosure can
be realized with other ways. The above-mentioned embodiments are exemplary only. The division of the uniis is merely

based on logical functions while other divisions exist in realization. It 1s possible that a plurality of units or components
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are combined or integrated in another system. It 15 also possible that some characierstics are omitted or skipped. On the
other hand, the displayed or discussed mutual coupling, direct coupling, or commuaicative coupling operate through sowme
ports, devices, or units whether indirectly or communicatively by ways of electncal, mechanical, or other kinds of forms.
{0673] The units as scparating components for explanation are or are not physically separated. The units for display are
or are not physical units, that is, located in one place or distributed on a plarality of network units. Some or all of the units
are used according to the purposes of the embodiments. Moreover, each of the functional units in each of the emmbodiments
can be inteprated 1n one processing unit, physically independent, o7 ntegrated in one processing nnit with two or more
than two unis.
{8074] If the software function unit is realized and used and sold as a product, it can be stored in a readable storage
nmedivm in a computer. Based on this understanding, the techuical plan proposed by the present disclosure can be
essentially or partially realized as the form of a software product. Or, one part of the technical plan beneficial to the
conventional technology can be realized as the form of a software product. The software product in the computer is stored
in a storage mediuny, including a plurality of commands for a computational device (such as a personal computer, a server,
or a network device) to run all or some of the steps disclosed by the embodiments of the present disclosure. The storage
reedinm inclndes a2 USB dick, a mobile hard disk, a read-only memory (ROM), a random access memory (RAM), a floppy
disk, or other kinds of media capable of storing program codes.
{0875] While the present disciosure has been described in connection with what is considered the most practical and
preferred embodiments, it 1s understood that the present disclosure is not hinited to the disclosed embodiments but is
intended to cover various arrangements made without departing from the scope of the broadest interpretation of the

appended claims.

13



10

15

o8]
(v

40

WO 2022/008944 PCT/1B2020/000802
What is claimed 15
1. A method of copununication of a user equipment (UE), comprising:
receiving a first downlink control information (DCT) from a base station, wherein the first DCI 15 used to schedule a first
physical downlink shared channel (PDSCH) corresponding to a hybrid antomatic repeat request (HARQ) process number,;
and
receiving a second PDSCH from the base station before transmitting a HARQ-ACK information of the first PDSCH and
after receiving the first PDSCH or after the first BDCY, wherein the second PDSCH is scheduled by a second DCI and the
second PDSCH is corresponding to the HAR() process number.
2. The method of claim 1, wherein the HARQ-ACK information of the first PDSCH is transmitted in a PUCCH
fransnission.

. The method of claim 2,  wherein the first DCI indicates a PUCCH occasion.

[9%]

4. The method of claim 3, further comprising transmititng the PUCCH in the PUCCH occasion.

th

. The method of any one of claims | to 4, wherein the PUCCH comprises a hybnd antomatic repeat reguest
acknowledgeraent (HARQ-ACK) information of the first PDSCH corresponding to the HARQ process pumber

6. The method of any one of claims 1 1o 4, wherein the first DT indicates the UE to feedback a HARQ-ACK information
of the first PDSCH.

7. The method of any one of claimis 1 to 4 and 6, wherein the second DY indicates the UFE to feedback a HARQG-ACK
mdormation of the second PDSCH.

8. The method of any one of claims 1 o 4, wherein the first DCY indicates the UE not o feedback a HARQ-ACK
information of the first PDSCH.

9. The method of auy one of clatms 1 1o 4 and 8, wherein the second DI indicates the UE not to feedback a HARQ-ACK
information of the second PDSCH.

10. The method of any one of claims 1 to 4, wherein the UE feedbacks a HARQ-ACK nformation of at least one PDSCH
corresponding to the HARQ process number according to a radio resource control (RRC) configuration.

i1. The method of any one of claims 1 to 4, wherein the UE is configured not to feedback a HARQ-ACK information of at
least one PDSCH corresponding to the HARQ process number according to an RRC configuration.

12. The method of claim 10 or 11, wherein the at least one PDSCH comprises the first PDSCH and/or the second PDSCH.
13. The method of claim 11 or 12, wherein the RRC configuration is relevant to a HARQ disabling feature.

14, The method of any one of claims | fo 13, wherein the first PDSCH carries a first transport block (TB) corresponding o
the HARQ process nurmober.

15, The method of any one of claims | fo 14, wherein the second PDSCH carries a second TB comesponding to the HARQ
process number,

16. The method of claim 15, wherein the second TR 15 different from the first T8,

17. The method of claim 15, wherein the second T8 is same as the first TB.

18. The method of claim 15, wherein the first DCI comprises a first indication field having a first new dala indicator (NIXD),
and the second DCI comprises a second indication field having a second NDILL

19. The method of claim 15, wherein via an RRC configuration, the first PDSCH is configured with a first NDI and the
second PDSCH 15 configured with a second NDI

20. The method of claim 18 or 19, wherein the second NDI is different from the first NDL

21. The method of claim 18 or 19, wherein the second NDI is same as the first NDL

22. The method of any one of claims 1 to 21, wherein the UE is configured to report a HAR(G-ACK codebook (CB).

23. The method of claim 22, wherein the HAR(-ACK CB has a semi-static size.

24, The method of claim 22 or 23, wherein the HARG-ACK CB comprises a type 1 HARGQ-ACK CB.
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25, The method of any one of claims 22 o 24, wherein the HARG-ACK (B comprises one or more HARQ-ACK
information corresponding to one or more PDSCH candidate locations.
26. The method of any one of claims 22 t0 25, wherein the HARG-ACK CB 1s reported in the PUCCH.
27, The method of claim 25 or 26, wherein the one or more PBSCH candidate locations are relevant to at least one of the
followings: the PUCCH occasion, one or more candidate PDSCH-to-HARQ feedback timing, or one or more timing
offsets.
28. The method of claim 27, wherein the one or more candidate PDSCH-t0-HARQ feedback tinung comprises at least an
infeger value, wherein the integer value is positive or negative.
29. The method of claim 27 o7 28, wherein the one or more timing offsets are used for determining an uplink transmission
Te50HICe.
30. The method of claim 29, wherein the uplink transmission comprises at least one of the followings: PUSCH, PUCCH,
or SRS,
31 The method of any one of claims 27 to 30, whercin the one or more timing offsets are relevant to one or more
transmission round (op time or to one of more tinung advance values.
32. The method of any one of clatms 27 to 31, wherein the one or ruore PDSCH candidate Jocations are relevant to the one
or more candidate PDSCH-to-HARQ feedback timing with positive values.
33, The method of any one of claims 1 to 32, wherein the first DCI and/or the second DCY comprises a first DCY format
and/or a second DCI format.
34, The method of claims 33, wherein the first DT format comprises at least one of the followings: a PDSCH-to-HARQ
feedback timing mndication field, a HAR(} process number indication field, or an NDI indication {ield.
35, The method of claim 32 or 34, wherein the second DCI format is different from the first DCI format at least by one of
the followings: the PDSCH-10-HARQ feedback tinung indication field, the HAR( process number indication ficld, or the
ND1 indication ficld.
36. The method of claim 34 or 35, wherein the PDSCH-t0-HARQ feedback tining indication ficld indicates one of the
candidate PDSCH-t0-HARQ feedback timing.
37. The method claims 36, wherein the PUCCH occasion is determined by the one of the candidate PDSCH-t0-HARQ
feedback timing and/or onc of the one or more timing offsets.
38. The method of any one of claims 23 to 37, wherein the first PDSCH is received in a first one of the candidate PDSCH
locations.
39. The method of any one of claims 25 to 38, wherein the HARQ-ACK information of the first PDSCH is not included
the HARQ-ACK CB.
40, The method of claim 38 or 39, wherein the HARQ-ACK infonuation corresponding to the first one of the candidate
PDSCH locations is a NACK.
41, The method of any one of claims 25 to 40, wherein the HARQ-ACK information of the fivst PDSCH 15 included in the
BARQ-ACK CB.
42. The methed of any one of claims 38 to 41, wherein the HARQ-ACK information corresponding to the first one of the
candidate PDSCH locations is the HARQ-ACK information of the first PDSCH.
43. The method of any one of claims 25 to 42, wherein the second PDSCH is received in a second one of the candidate
PDSCH locations.
44. The method of any one of claims 23 to 43, wherein the HARQ-ACK information of the second PDSCH is not inchided
in the HARQ-ACK CB.
45. The method of claim 43 or 44, wherein the HARQ-ACK information corresponding 1o the second one of the candidate
PDSCH locations is a NACK.

15



10

15

o8]
(v

40

WO 2022/008944 PCT/1B2020/000802
46, The method of any one of claims 23 to 45, wherein the HARGQ-ACK information of the second PDSCH is included in
the HARQ-ACK CB.
47. The method of any one of claims 43 to 46, wherein the HARQ-ACK. information corresponding Lo the second one of
the candidate PDSCH locations 1s the BARG-ACK information of the second PDSCH.
48. The method of any one of claims 38 to 47, wherein the HARQ-ACK information corresponding to the first one of the
candidate PDSCH locations 1s the HARQ-ACK mmformation of the second PDSCH.
49. A user equipment (UE) of communication, comprising:
4 Memory;
a transceiver; and
a processor coupled to the memory and the transceiver;
whercin the transceiver is configured to receive a first downlink control information (DCT) from a base station, wherein
the first DCY 3¢ used to schedule a first physical downlink shared channel (PDSCH) comesponding to a hybrid automatic
repeat request (HARQ) process numaber, and
wherein the transceiver is configured to teceive a second PDSCH from the base station before fransmitting a HARQ-ACK
information of the first PDSCH and after receiving the first PDSCH or after the first DCL, wherein the second PDSCH is
scheduled by a second DNCI and the second PDSCH 1s corresponding to the HARQ process number.
50. The UE of claim 49, wherein the HARQ-ACK information of the first PDSCH is transmitted in a PUCCH
transmission.
51, The U¥E of claire 50, wherein the first DCI indicates a PFUCCH occasion.
52. The UE of claim 51, wherein the transceiver is configured to transmit the PUCCH m the PUCCH occasion.
53. The UE of any ome of claims 49 to 52, wherein the PUCCH comprises a hybrid automatic repeat request
acknowledgenent (HARQ-ACK) information of the first PDSCH corresponding to the HAR( process pumber.
54. The UE of any one of claims 49 to 52, wherein the first DCI indicates the processor to feedback a HARQ-ACK
information of the first PDSCH.
55. The UE of anv onc of claims 49 to 52 and 34, wherein the second DCI indicates the processor to feedback a
HARQ-ACK information of the second PDSCH.
56. The UE of any one of claims 49 to 52, wherein the first DCI indicates the processor not to feedback a HARQ-ACK
information of the first PDSCH.
57. The UE of any one of claims 49 1o 32 and 54, wherein the second DCI indicates the processor not to feedback a
HARQ-ACK information of the second PDDSCH,
58. The UE of any one of claims 49 to 52, wherein the processor feedbacks a HARQ-ACK infornation of at least one
PDSCH cormresponding to the HARQ process numiber according 1o a radio resource control (RRC) configuration.
59. The UE of any one of claims 49 to 32, wherein the processor is configured not to feedback a HARG-ACK 1nformation
of at least one PDSCH corresponding to the HARQ process number according to an RRC configuration.
60. The UE of claim 58 or 59, wherein the at least one PDSCH comprises the first PDSCH and/or the second PRSCH.
62. The UE of claim 59 or 60, wherein the RRC configuration is relevant to a HARQ disabling feature.
62. The UE of any one of claims 49 to 60, wherein the first PDSCH carries a first transpott block (1B} corresponding to
the HARQ process number.
63, The UE of any one of claims 49 to 62, wherein the second PDSCH carries a second TB comesponding to the HARQ
process number.
4. The UE of claim 63, wherein the second TE is different from the first TB.
65. The UE of claim 63, wherein the second TB is same as the first TB.

66. The UE of claim 63, wherein the first DCI comprises a first indication field baving a first new data mdicator (ND),
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and the second DCT comprises a second indication field having a second NDIL
67. The UE of claim 63, wherein via an RRC configuration, the first PDSCH is configured with a first NDJ and the second
PISCH 1s configured with a second NDIL
68, The UE of claira 66 or 67, wherein the second ND1 is ditferend fror the first NDL
69. The UE of claim 66 o1 67, wherein the second NDI is same as the first NDL
70. The UE of any one of claims 49 to 69, wherein the processor is configared to report a HARQ-ACK codebook (CB).
71. The UE of claim 70, wherein the HARQ-ACK CB has a senii-static size.
72. The UE of claini 70 or 71, wherein the HARQ-ACK. CB comprises a type 1 HARQ-ACK CB.
73. The UE of any one of claims 70 to 72, wherein the HARGQ-ACK CB comprises one or more HARQ-ACK information
corresponding to one or more PDSCH candidate locations.
74. The UE of any one of claims 70 to 73, wherein the HARQ-ACK CB 15 reported in the PUCCH.
75, The UE of claim 73 or 74, wherein the one or more PDSCH candidate Jocations are relevant 1o at least one of the
followings: the PUCCH occasion, one or more candidate PDSCH-10-HARQ feedback indng, or one or more thning
offsets.
76. The UE of claim 75, wherein the one or more candidate PDSCH-10-HARQ feedback timing comprises at least an
mteger value, wherein the integer value is positive or negative.
77. The UE of claim 75 or 76, wherein the one or more timing offsets are used for determining an uphuk transmission
resource.
78. The UE of claim 77, wherein the uplink transmission coraprises at least one of the followings: a PUSCH, a PUCCH, or
an SRS.
79. The UE of any one of claims 75 to 78, wherein the one or more timung offsets are relevant to one of more transmission
round {rip time or {0 one or more timing advance values.
80. The UE of any one of claims 75 o 79, wherein the one or more PDSCH candidate locations are relevant to the one or
more candidate PDSCH-t0-HARQ feedback timing with positive values.
81. The UE of any one of claims 49 to 80, wherein the first DCI and/or the second DCI comprises a first DCI format
and/or a second DCT format.
82. The UE of claims 81, wherein the first DCI format comprises at least one of the followings: a PDSCH-10-HARQ
feedback timing indication ficld, a HAR(} process number indication field, or an NPT indication field.
83, The UE of claim 81 or 82, wherein the second DI format is different from the first DCI format at least by one of the
followings: the PDSCH-to-HARQ feedback timing indication field, the HARQ process nummber indication ficld, or the
NET indication ficld.
84, The UL of claim 82 or 83, wherein the PDSCH-t0-HARG feedback timing indication field indicates one of the
caundidate PDSCH-to-HARL feedback timing.
85. The UE of claim 84, wherein the PUCCH occasion 15 detenmined by the one of the candidate PDISCH-to-BARQ
feedback timing and/or one of the one or more tiraing offsets.
86. The UE of any one of claims 73 to 85, wherein the first PDSCH is received in a first one of the candidate PDSCH
locations.
87. The UE of any one of claims 73 to 85, whetein the HARQ-ACK information of the first PDSCH 1s not included i the
HARQ-ACK CB.
88. The UE of claim 86 or 87, whercin the HARQ-ACK information corresponding to the first one of the candidate
PDSCH locations is a NACK.
89. The UE of any one of claims 73 1o 88, wherein the HARQ-ACK information of the first PDSCH is included in the
HARQ-ACK CB.
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90. The UE of any one of claims 86 to 89, wherein the HARQ-ACK information corresponding to the first one of the
candidate PDSCH locations is the HARQ-ACK information of the fivst PDSCH.
91. The UE of any one of claims 73 to 90, wherein the second PDISCH is received in a second one of the candidate
PDSCH locations.
92. The UE of any one of claims 73 to 91, wherein the HAR(Q-ACK information of the second PDSCH is not included in
the HARQ-ACK CB.
93. The UE of claim 91 or 92, wherein the HARG-ACK mmformation correspouding to the second one of the candidate
PDSCH locations is a NACK.
94. The UE of any one of claims 73 to 93, whemwin the HARQ-ACK information of the second PDSCH is inchided in the
HBARG-ACK CB.
95. The UE of any one of claims 91 to 93, wherein the HARQ-ACK information corresponding to the second one of the
candidate PDSCH locations is the HARG-ACK information of the second PDSCH.
96. The UE of any one of claims 86 to 93, wherein the HARGQ-ACK information corresponding to the first one of the
candidate PDSCH locations is the HARG-ACK information of the second PDSCH.
97. A method of commmuaication of a base station, comprising:
transmilting a first downlisk control information (DCH to a user eguipment (UE), wherein the first DCY 15 used o
schedule a first physical downdink shared channel (PDSCH) comresponding to a hvbrid automatic repeat request (HARQ)
process nuxaber; and
transmitiiog a second PDSCH o the UE before the UE transmits a2 HARG-ACK 1nformation of the first PDSCH and after
receiving the first PDSCH or after the first DCL wherein the second PDSCH is scheduled by a second DCI and the second
PDSCH is corresponding to the HAR( process number.
98. The method of claim 97, wherein the HARQ-ACK imformation of the first PDSCH is trausmitied in a PUCCH
{rAnsmission.
99. The method of claim 98, wherein the first DCI indicates a PUCCH occasion.
100. The method of claim 99, wherein the UE transmits the PUCCH in the PUCCH occasion.
101. The method of any one of claims 97 to 100, wherein the PUCCH comprises a hybrid automatic repeat request
acknowledgement (HARQ-ACK) information of the first PDSCH corresponding to the HARQ process number.
102. The method of anyv one of claims 97 to 100, wherein the first DCI indicates the UE to feedback a HARG-ACK
information of the first PDSCH.
103, The method of any one of claims 97 to 100 and 102, wherein the second DT indicates the UE to feedback a
HARGQ-ACK information of the second PDSCH.
104, The method of any one of claims 97 to 100, wherein the first DCI indicates the UE oot to feedback a HARG-ACK
mformation of the first PDSCH.
185, The method of any one of claims 97 to 100 and 104, wherein the second DT mdicates the UE not to feedback a
HARQ-ACK information of the second PDSCH.
106. The method of any one of claims 97 to 100, wherein the UE feedbacks a HAR(Q-ACK mmformation of at least one
PDSCH corresponding to the HAR () process number according to a radio resource control (RRC) configuration.
107, The method of any one of claims 97 to 100, wherein the UE is configured not to feedback a HARQ-ACK information
of at least one PDSCH comresponding to the HARQ process nunber according to an RRC configuration.
108. The method of claim 106 or 107, wherein the at least one PDSCH comprises the first PDSCH and/or the second
PDSCH. 109. The method of claim 107 or 108, wherein the RRC configuration is relevant to a HARQ disabling featurc.
110. The method of anv one of claims 97 to 109, wherein the first PDSCH camies a first transport block (TB)

corresponding o the HARQ process number.
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111. The method of any one of claims 97 to 110, wherein the second PDSCH carries a second TB correspondiag fo the
HARQ process number.
112, The method of claim 111, wherein the second TB is differend from the fiest TH.
113, The method of claim 111, wherein the second TH 15 same as the first TB.
114. The method of clain 111, wherein the first DCI comprises a first indication field having a first new data indicator
(NDI, and the second DCI coniprises a second indication field having a second NDL
115. The method of claim 111, wherein via an RRC counfiguration, the first PDSCH 15 configured with a first NDY and the
second PDSCH 15 configured with a second NDI
116. The method of claim 114 or 115, wherein the second NDI is different from the first NDL
117. The method of claim 114 or 115, wherein the second NDI is same as the first NDL
118. The method of any one of claims 97 to 117, wherein the UE is configured to report a HARG-ACK codebook (CB).
119. The method of claim 118, wherein the HARQ-ACK CB has a semi-static size.
120. The method of claim 118 or 119, wherein the HARQ-ACK CB comprises a type 1 HARQ-ACK CB.
121, The roethod of any one of claims 118 to 120, wherein the HARG-ACK (B comprises one or more HARQ-ACK
information corresponding to one or more PDSCH candidate locations.
122. The method of any one of claims 118 to 121, wherein the HARQ-ACK CB is reported in the PUCCH.
123. The method of claim 121 or 122, wherein the one or more PDRSCH candidate locations are relevaunt (o at least one of
the followings: the PUCCH occasion, one or more candidate PDSCH-t0-HARQ feedback timing, or one or more taung
offsets.
124. The method of claim 123, wherein the oue or more candidate PDSCH-to-HARQ feedback timing comprises at least
an integer value, wherein the integer value is positive or negative.
125, The method of claim 123 or 124, whercin the one or more timing offsets are used for determining an uplink
transmission resource.
126. The miethod of claim 125, wherein the uplink transmission comprises at least one of the followings: a PUSCH, a
PUCCH, or a sounding reference signal (SRS).
127. The method of anv one of claims 123 to 126, whercin the one or more timing offscts are relevant to one or more
transmission round trip time or to one or more timing advance values.
128. The method of any one of claims 123 to 127, wherein the one or more PDSCH candidate locations are relevant {o the
one or more candidate PDSCH~o-HARQ feedback tinving with positive values.
129. The method of any one of claims 97 to 128, wherein the first DT and/or the second DCI comprises a first BCH
format and/or a second DT format.
130, The method of claims 129, wherein the first DCE format comprises at least one of the followings: a
PDSCH-to-HARQ feedback timing indication field, a HARQ process number indication field, or an NI indication field.
131. The method of claire 129 or 130, wherein the second DT format 1 different from the first DCI format at least by one
of the followings: the PDSCH-to-HARQ feedback timing mndication field, the HARQ process pumber indication field, or
the NDI indication ficld.
132. The method of claim 130 or 131, wherein the PDSCH-to-HARQ feedback timing indication field indicates one of the
candidate PDSCH-to-HARQ feedback timing.
133, The method claims 132, wherein the PUCCH occasion is determined by the one of the candidate PDSCH-to-HARQ
feedback timing and/or onc of the one or more timing offsets.
134. The method of any one of claims 121 to 133, wherein the first PDSCH is received in a first one of the candidate
PDSCH locations.
135, The roethod of any one of clairmas 121 to 134, wherein the HARQ-ACK information of the first PDSCH s not
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inchuded in the HARQ-ACK CB.
136. The method of claim 134 or 1335, wherein the HARQ-ACK information corresponding to the first one of the
caundidate FIDSCH locations is a negative acknowledgement (NACK).
137. The method of any one of claims 121 fo 136, wherein the HARQ-ACK information of the first PDSCH 15 included
the HARQ-ACK CB.
138. The method of any one of claims 134 to 137, wherein the HARQ-ACK information corresponding to the first one of
the candidate PDSCH locations is the HARQ-ACK information of the first PDSCH.
139. The method of any one of claims 121 to 138, wherein the second PDSCH is received in a second one of the candidate
PDSCH locations.
140. The method of any one of claims 121 to 139, whercin the HARQ-ACK information of the second PDSCH is not
inchided in the HARQ-ACK CB.
141, The wmethod of claim 139 or 140, wherein the HARGQ-ACK information corresponding to the second one of the
candidate PDSCH locations 1s a NACK.
142, The method of any one of claimes 121 to 141, wherein the HARQ-ACK information of the second PDRCH is inchnded
in the HARG-ACK CB.
143, The method of any one of claims 139 to 142, wherein the HARQ-ACK information correspordding to the second one
of the candidate PDSCH locations is the HARQ-ACK information of the second PIISCH.
144, The method of any one of claims 134 to 143, wherein the HARQ-ACK information corresponding to the first oue of
the candidate PDSCH locations 1s the BARG-ACK information of the second PDSCH.
145. A base station of communication, coniprising:
4 Memory;
a transceiver; and
4 processor coupled to the memoty and the transceiver;
wherein the transceiver i1s configured to transmit a first downlink control information (DCH to a user equipment (UE),
wherein the first DCI is used to schedule a first physical downlink shared channel (PDSCH) corresponding to a hybrid
automatic repeat request (HARQ) process number; and
wherein the transceiver is configured to iransmit a second PDSCH io the UE before the UE transmits a HARQ-ACK
information of the first PDSCH and after receiving the first PDSCH or after the first DCI, wherein the second PDSCH 1s
scheduled by a second DCT and the second PDSCH 1s comresponding to the HARQ process number.
146. The base station of claim 143, wherein the HARG-ACK information of the first PDSCH 1 transmitted ina PUCCH
franspission,
147, The base station of claim 146, wherein the first D indicates a PUCCH occasion.
148, The base station of claim 147, wherein the UE s condigured to transmit the PUCCH in the PUCCH occasion.
149. The base station of any one of claimg 145 to 148, wherein the PUCCH comprises a hybrid automalic repeat request
acknowledgeruent (HARG-ACK) information of the first PDSCH corresponding to the HARQ process pumber.
150. The base station of any one of claims 145 to 148, wherein the first DCI indicates the UE to feedback a HARQ-ACK
information of the first PDSCH.
151. The base station of any one of claims 145 to 148 and 150, wherein the second DCI indicates the UE to feedback a
HARQ-ACK mnformation of the second PDSCH.
152, The base station of any one of claims 145 to 148, whercin the first DCT indicates the UE not to feedback a
HARQ-ACK information of the first PDSCH.
153, The base station of any one of claims 145 o 148 and 150, wherein the second DI indicates the UE not to feedback a

HARQ-ACK information of the second PDDSCH,
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154, The base station of any one of claims 145 to 148, wherein the UE feedbacks a HARQ-ACK mformation of at least
one PISCH corresponding to the HARQ process number according {0 a radio resource control (RRC) configuration.
155, The basc station of any one of claims 143 to 148, wherein the UE is configured not to feedback a HARQ-ACK
information of at least one PDSCH corresponding o the HARQ process nwmber according to an RRC configuration.
156. The base station of claim 154 or 155, wherein the at least one PDSCH compnises the first PDSCH and/or the second
PDSCH.
157. The base station of claim 155 or 156, wherein the RRC configuration 1s relevant to a HARQ disabling feature.
158. The base station of auy one of claims 145 to 157, wherein the first PDSCH carries a first transport block (TB)
corresponding to the HARQ process number.
159, The base station of any one of claims 145 to 158, wherein the second PDSCH carries a second TB corresponding o
the HAR{ process number.
160, The base station of claim 159, wherein the second TB is different from the first TB.
161, The base station of claim 159, wherein the second TB is same as the first TB.
162, The base station of claim 159, wherein the fiest DCY comprises a first indication field having a fisst new data indicator
(ND, and the second DT compases a second indication field having a second NDIL
163, The base station of claim 159, wherein via an RRC configuration, the first PDSCH 15 confipured with a first NDI and
the second PDSCH is configured with a second NDL
164, The base station of claim 162 or 163, wherein the second NI 15 different from the first NDJL
165, The base station of claim 162 or 163, wherein the second NDI is same as the first NDIL
166. The base station of any one of claims 145 to 165, wherein the UE is configured to report a HARQ-ACK codebook
(CB).
167. The base station of claim 166, wherein the HAR(Q-ACK CB has a semi-static size.
168. The base station of claim 166 or 167, wherein the HARQ-ACK CB comprises a type 1 HARQ-ACK CB.
169. The base station of any oue of claims 166 fo 168, wherein the HARQ-ACK CB conipnses one or more HARQ-ACK
information corresponding to one or more PDSCH candidate locations.
176. The base station of any one of claims 166 to 169, wherein the HARQ-ACK CB is reported in the PUCCH.
171. The base station of claim 169 or 170, wherein the one or more PDSCH candidate locations are relevant to at least one
of the followings: the PUCCH occasion, one or more candidate PDSCH-to-HARQ feedback timing, or one or more timing
offsets.
172. The base station of claim 171, wherein the one or more candidate PDSCH-0-HARQ feedback timing comprises at
least an integer value, wherein the integer valne is positive or negalive.
173. The base station of claim 171 or 172, wherein the one or more timing offsets are used for detenmining an uplink
transmission fesource.
174. The base station of claira 173, wherein the uplink teansimdssion comprises at least one of the followings: a PUSCH, a
PUCCH, or an SKS.
175, The base station of any one of claims 171 to 174, wherein the one or more timing offsets are relevant to one or more
transmission round trip time 071 to one or more timing advance values.
176. The base station of any one of claims 171 to 175, wherein the one or more PDSCH candidate locations are relevant to
the one or more candidate PDSCH-t0-HARQ feedback timing with positive values.
177. The base station of any one of claims 145 to 176, wherein the first DCI and/or the second DCI comprises a first DCI
format and/or a second DCI format.
178. The base station of claims 177, wherein the first DCI format comprises at least one of the followings: a

PDSCH-10-HARQ feedback timing indication field, a HARQ process sumber indication field, or an NDI indication field.
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179, The base station of claim 177 or 178, wherein the second DCT format s different from the first DCI format at least by
one of the followings: the PDISCH-to-HARQ feedback timing indication field, the HARGQ process number indication field,
ot the NDJ indication lield.
180. The base station of claim 178 or 179, wherein the PDECH-t0-H ARG feedback timing indication field indicates one of
the candidate PDSCH-to-HARQ feedback timing,
181. The base station of claim 180, wherein the PUCCH occasion is determined by the one of the candidate
PDSCH-t0-HARQ feedback timing and/or one of the one or more timing offsets.
182. The base station of any one of claims 169 to 181, wherein the first PDSCH is received in a first one of the candidate
PDSCH locations.
183. The base station of any one of claims 169 to 182, wherein the HARG-ACK information of the first PDSCH is not
inchided in the HARQ-ACK CB.
184. The base station of claim 182 or 183, wherein the HARG-ACK information corresponding to the first one of the
candidate PDSCH locations 1s a NACK.
183, The base station of any one of claims 169 1o 184, wherein the HARQ-ACK information of the first PDSCH i
inchided in the HARQ-ACK CB.
186. The base siation of any one of claius 182 to 183, wherein the HARQ-ACK information corresponding to the first one
of the candidate PDSCH locations is the HARQ-ACK information of the first PDSCH.
187. The base station of any one of claims 169 to 186, wherein the second PDSCH is received in 2 second one of the
candidate PDSCH locations.
188. The base station of any one of claims 1635 to 183, wherein the HARQ-ACK information of the second PDSCH is not
inchuded in the HARQ-ACK CB.
185. The base station of claim 187 or 188, wherein the HARQ-ACK mformation corresponding to the second one of the
candidate PDSCH locations 1s a NACK.
190. The base station of any one of claims 169 to 189, wherein the HARQ-ACK mformation of the second PDSCH 15
incladed in the HARQ-ACK CB.
191. The base station of any one of claims 187 to 190, wherein the HARQ-ACK information corresponding to the second
one of the candidate PDSCH locations is the HARQ-ACK information of the second PDSCH.
192. The base station of any one of claims 182 to 191, wherein the HARQ-ACK information corresponding to the first one
of the candidate PDSCH locations 1s the HARQ-ACK information of the second PDSCH.
193. A non-trapsitory machine-readable storape mediom having stored thercon instmctions that, when executed by a
computer, cause the computer to perform the method of any one of claims 1 to 48 and 97 1o 144,
194. A chip, comprising:
a processor, configured 1o call and ron a compuler program stored 18 a memory, o cause a device in which the chip s
installed to execute the method of any one of claims 1 to 48 and 97 to 144.
195, A computer readable storage mediurg, in which a computer program is stored, wherein the compuler program canses
a computer to execute the method of any one of claims 1 to 48 and 97 to 144,
196. A computer program product, comprising a computer program, whetein the computer program canses a compufer o
execute the method of any one of claims 1 to 48 and 97 to 144,
197. A computer program, wherein the computer program causes a computer to execute the method of any one of claims 1

to 1 1o 48 and 97 to 144.
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