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(54) METHOD AND APPARATUS FOR NODE USED FOR WIRELESS COMMUNICATION

(567) Disclosed are a method and apparatus for a
node used for wireless communication. The method com-
prises: a node receiving a first information block, wherein
the firstinformation block determines afirst search space
set; the node monitoring a first control channel alterna-
tive, wherein the first control channel alternative belongs
to the first search space set; and the node sending a first
bit set, wherein the first bit set comprises X bit subsets,
and each bit subset comprises HARQ-ACK bits, the
number of which is a positive integer; the X bit subsets

are respectively for X cell groups; the first control channel

alternative is used in afirst serving cell, and the first serv-
ing cell belongs to one or more cell groups of the X cell
groups; and the first control channel alternative is used
for determining a first identifier, and at least one of the
first search space set and the first identifier is used for
determining, from the X cell groups, a cell group to which
the first serving cell belongs. By means of the present
application, HARQ transmission is ensured.
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Description
TECHNICAL FIELD

[0001] The present application relates to transmission
methods and devices in wireless communication sys-
tems, and in particular to a transmission scheme and
device of groupcast, multicast or broadcast in wireless
communications.

BACKGROUND

[0002] Application scenarios of future wireless com-
munication systems are becoming increasingly diversi-
fied, and different application scenarios have different
performance demands on systems. In order to meet dif-
ferent performance requirements of various application
scenarios, it was decided at 3rd Generation Partner
Project (3GPP) Radio Access Network (RAN) #72th ple-
nary that a study on New Radio (NR), or what is called
Fifth Generation (5G) shall be conducted. The work item
of NR was approved at 3GPP RAN #75th plenary to
standardize NR. A Study Item (SI) and a Work Item (WI)
of NR Rel-17 were decided to be started at 3GPP RAN
#86 plenary.

[0003] Many application scenarios adopting NR tech-
nology need to support multicast and broadcast traffic
transmission, such as firmware upgrade, videocast, etc.
InNR Rel-17, in order to support multicast and broadcast
traffic, a Work Item (WI) of multicast and broadcast traffic
under NR was approved at 3GPP RAN #86 plenary,
where related standardization work was started.

SUMMARY

[0004] HARQ feedback for multicast/broadcast trans-
mission is supported in a WI of multicast and broadcast
transmission to improve the robustness of multicast/
broadcast transmission. To address the HARQ feedback
problem of multicast/broadcast transmission, the present
application provides a solution. It should be noted that
though the present application only took multicast/broad-
cast transmission for example or as a typical scenario in
the statement above; the present application is also ap-
plicable to other scenarios confronting similar problems
(such as the scenarios where multiple traffics coexist, or
the scenario where multiple parallel downlink transmis-
sions exist for a same UE in a serving cell), where similar
technical effects can be achieved. Additionally, the adop-
tion of a unified solution for various scenarios, including
but not limited to scenarios of multicast/broadcast trans-
mission, contributes to the reduction of hardware com-
plexity and costs. If no conflict is incurred, embodiments
in a first node in the present application and the charac-
teristics of the embodiments are also applicable to a sec-
ond node, and vice versa. Particularly, for interpretations
of the terminology, nouns, functions and variants (if not
specified) in the present application, refer to definitions
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given in TS36 series, TS38 series and TS37 series of
3GPP specifications.

[0005] The present application provides a method in a
first node for wireless communications, comprising:

receiving a first information block, the first informa-
tion block being used to determine a first search
space set, the first search space set comprising a
positive integer number of control channel candi-
date(s);

monitoring a first control channel candidate, the first
control channel candidate being one of a positive
integer number of control channel candidate(s) com-
prised in the first search space set; and
transmitting a first bit set, the first bit set comprising
X bit subsets, each of the X bit subsets comprising
a positive integer number of HARQ-ACK bit(s), X
being a positive integer greater than 1;

herein, the X bit subsets are respectively for X cell
groups, and any of the X cell groups comprises a
positive integer number of serving cell(s); the first
control channel candidate is used for a first serving
cell, and the first serving cell belongs to one or mul-
tiple cell groups among the X cell groups; the first
control channel candidate is used to determine a first
identity, and atleast one of the first search space set
or the first identity is used to determine at least a cell
group to which the first serving cell belongs from the
X cell groups.

[0006] In one embodiment, with a first serving cell be-
longing to multiple cell groups, a HARQ-ACK of group-
cast or multicast transmission is regarded as a virtual cell
for generating a HARQ-ACK codebook when it is for
HARQ-ACK feedback of groupcast or broadcast traffic,
so as to ensure the transmission of HARQ-ACK of group-
cast or multicast traffic and the effective multiplexing with
HARQ-ACK of other traffic (such as unicast), and in par-
ticularly to support frequency-division multiplexing be-
tween groupcast or multicast traffic and unicast traffic,
thus improving transmission performance.

[0007] Inone embodiment, a cell group to which a first
serving cell belongs is determined according to at least
one of a search space set or a first identity, so that when
a HARQ-ACK codebook of a HARQ-ACK comprising
groupcast or multicast traffic is constructed, determina-
tion of an implicit HARQ-ACK codebook is implemented,
which ensures an accurate transmission of the HARQ-
ACK, thus reducing the signaling overhead.

[0008] According to one aspect of the present applica-
tion, the above method is characterized in that the X cell
groups are sequentially indexed, and at least one of the
first search space set or the first identity is used to de-
termine an index of at least a cell group to which the first
serving cell belongs; the X bit subsets are concatenated
to generate the first bit set, and an order of indexes of
the X cell groups is used to determine a concatenation
order of the X bit subsets.
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[0009] According to one aspect of the present applica-
tion, the above method is characterized in that the first
search space set is associated with a first control re-
source set, the first control resource set belongs to a first
control resource pool, and an index of the first control
resource pool is used to determine a cell group to which
the first serving cell belongs from the X cell groups.
[0010] In one embodiment, a cell group to which a first
serving cell belongs is determined through an index of a
first control resource pool, thus ensuring the accurate
transmission of HARQ-ACK and further improving link
performance by considering a HARQ-ACK transmission
of gorupcast or broadcast traffic and a HARQ-ACK of
multi-TRP unicast traffic at the same time.

[0011] According to one aspect of the present applica-
tion, the above method is characterized in comprising:

receiving a second information block;

herein, the second information block is used to de-
termine a first time-domain resource set, and the first
time-domain resource set comprises more than one
time-domain resource block; the first control channel
candidate is used to determine a target time-domain
resource block, the target time-domain resource
block belongs to a second time-domain resource set,
and the second time-domain resource set comprises
more than one time-domain resource block; whether
there exist completely or partially overlapping time-
domain resource blocks between the first time-do-
main resource set and the second time-domain re-
source set is used to determine the X cell groups.

[0012] In one embodiment, X cell groups are deter-
mined by whether there exist completely or partially over-
lapping time-domain resource blocks between a first
time-domain resource set and a second time-domain re-
source set, so as to support a determination method of
asub-codebook of animplicit HARQ-ACK codebook, and
header overhead of HARQ-ACK codebooks and over-
head for configuring a signalsing are saved as much as
possible while the multiplexing transmission of HARQ-
ACK of groupcast or broadcast traffic and HARQ-ACK
of unicast traffic are ensured.

[0013] According to one aspect of the present applica-
tion, the above method is characterized in that a first bit
subset is one of the X bit subsets, the first bit subset
comprises a first bit block, the first bit block comprises a
positive integer number of bit(s), and any bit comprised
in the first bit block belongs to the first bit subset; the first
bit block corresponds to a first time-domain occasion, the
first time-domain occasion is a time-domain occasion
comprised in a first occasion set, the first occasion set
comprises a positive integer number of time-domain oc-
casion(s), and a position of the first time-domain occasion
in the first occasion set is used to determine the first bit
block from the first bit subset.

[0014] According to one aspect of the present applica-
tion, the above method is characterized in that the first
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occasion set is one of M occasion set(s), and any of the
M occasion set(s) comprises a positive integer number
of time-domain occasion(s), M being a positive integer;
when M is greater than 1, at least one of the first search
space set or the first identity is used to determine the first
occasion set from the M occasion set(s).

[0015] In one embodiment, by introducing multiple oc-
casion sets, a first occasion set is determined according
to atleast one of a first search space set or afirst identity,
an separate time-domain resource allocation list (com-
prising a slotinterval and an SLIV)is introduced for group-
cast or multicast traffic, a flexible configuration of group-
cast or broadcast traffic is supported, requirements for
different groupcast or broadcast traffic are considered
when designing HARQ-ACK codebooks, and the trans-
mission performance of groupcast or multicast traffic is
optimized to ensure the effectiveness of the HARQ-ACK.
[0016] According to one aspect of the present applica-
tion, the above method is characterized in comprising:

receiving a first signal;

herein, information carried by the first control chan-
nel candidate is used to determine time-frequency
resources occupied by the first signal; the first iden-
tity is used for a scrambling seqeunce of the first
signal, the first signal belongs to the first serving cell,
andone of the X bit subsets is used to indicate wheth-
er the first signal is correctly received.

[0017] The present application provides a method in a
second node for wireless communications, comprising:

transmitting a first information block, the first infor-
mation block being used to indicate a first search
space set, the first search space set comprising a
positive integer number of control channel candi-
date(s);

determining afirst control channel candidate, the first
control channel candidate being one of a positive
integer number of control channel candidate(s) com-
prised in the first search space set;

receiving a first bit set, the first bit set comprising X
bit subsets, each of the X bit subsets comprising a
positive integernumber of HARQ-ACKbit(s), X being
a positive integer greater than 1;

herein, the X bit subsets are respectively for X cell
groups, and any of the X cell groups comprises a
positive integer number of serving cell(s); the first
control channel candidate is used for a first serving
cell, and the first serving cell belongs to one or mul-
tiple cell groups among the X cell groups; the first
control channel candidate is used to determine a first
identity, and atleast one of the first search space set
or the first identity is used to determine at least a cell
group to which the first serving cell belongs from the
X cell groups.

[0018] According to one aspect of the present applica-
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tion, the above method is characterized in that the X cell
groups are sequentially indexed, and at least one of the
first search space set or the first identity is used to de-
termine an index of at least a cell group to which the first
serving cell belongs; the X bit subsets are concatenated
to generate the first bit set, and an order of indexes of
the X cell groups is used to determine a concatenation
order of the X bit subsets.

[0019] According to one aspect of the present applica-
tion, the above method is characterized in that the first
search space set is associated with a first control re-
source set, the first control resource set belongs to a first
control resource pool, and an index of the first control
resource pool is used to determine a cell group to which
the first serving cell belongs from the X cell groups.
[0020] According to one aspect of the present applica-
tion, the above method is characterized in comprising:

transmitting a second information block;

herein, the second information block is used to indi-
cate a first time-domain resource block, and the first
time-domain resource set comprises more than one
time-domain resource block; the first control channel
candidate is used to determine a target time-domain
resource block, the target time-domain resource
block belongs to a second time-domain resource set,
and the second time-domain resource set comprises
more than one time-domain resource block; whether
there exist completely or partially overlapping time-
domain resource blocks between the first time-do-
main resource set and the second time-domain re-
source set is used to determine the X cell groups.

[0021] According to one aspect of the present applica-
tion, the above method is characterized in that a first bit
subset is one of the X bit subsets, the first bit subset
comprises a first bit block, the first bit block comprises a
positive integer number of bit(s), and any bit comprised
in the first bit block belongs to the first bit subset; the first
bit block corresponds to a first time-domain occasion, the
first time-domain occasion is a time-domain occasion
comprised in a first occasion set, the first occasion set
comprises a positive integer number of time-domain oc-
casion(s), and a position of the first time-domain occasion
in the first occasion set is used to determine the first bit
block from the first bit subset.

[0022] According to one aspect of the present applica-
tion, the above method is characterized in that the first
occasion set is one of M occasion set(s), and any of the
M occasion set(s) comprises a positive integer number
of time-domain occasion(s), M being a positive integer;
when M is greater than 1, at least one of the first search
space set or the first identity is used to determine the first
occasion set from the M occasion sef(s).

[0023] According to one aspect of the present applica-
tion, the above method is characterized in comprising:

transmitting a first signal;
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herein, information carried by the first control chan-
nel candidate is used to determine time-frequency
resources occupied by the first signal; the first iden-
tity is used for a scrambling seqgeunce of the first
signal, the first signal belongs to the first serving cell,
andone of the X bit subsets is used to indicate wheth-
er the first signal is correctly received.

[0024] The presentapplication provides a first node for
wireless communications, comprising:

afirstreceiver, receiving afirst information block, the
firstinformation block being used to determine a first
search space set, the first search space set compris-
ing a positive integer number of control channel can-
didate(s);

a second receiver, monitoring a first control channel
candidate, the first control channel candidate being
one of a positive integer number of control channel
candidate(s) comprised in the first search space set;
and

a first transmitter, transmitting a first bit set, the first
bit set comprising X bit subsets, each of the X bit
subsets comprising a positive integer number of
HARQ-ACK bit(s), X being a positive integer greater
than 1;

herein, the X bit subsets are respectively for X cell
groups, and any of the X cell groups comprises a
positive integer number of serving cell(s); the first
control channel candidate is used for a first serving
cell, and the first serving cell belongs to one or mul-
tiple cell groups among the X cell groups; the first
control channel candidate is used to determine a first
identity, and atleast one of the first search space set
or the first identity is used to determine at least a cell
group to which the first serving cell belongs from the
X cell groups.

[0025] The present application provides a second
node for wireless communications, comprising:

a second transmitter, transmitting a first information
block, the first information block being used to indi-
cate a first search space set, the first search space
set comprising a positive integer number of control
channel candidate(s);

a third transmitter, determining a first control channel
candidate, the first control channel candidate being
one of a positive integer number of control channel
candidate(s) comprised in the first search space set;
and

a third receiver, receiving a first bit set, the first bit
set comprising X bit subsets, each of the X bit sub-
sets comprising a positive integer number of HARQ-
ACK bit(s), X being a positive integer greater than 1;
herein, the X bit subsets are respectively for X cell
groups, and any of the X cell groups comprises a
positive integer number of serving cell(s); the first
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control channel candidate is used for a first serving
cell, and the first serving cell belongs to one or mul-
tiple cell groups among the X cell groups; the first
control channel candidate is used to determine a first
identity, and at least one of the first search space set
or the firstidentity is used to determine at least a cell
group to which the first serving cell belongs from the
X cell groups.

[0026] In one embodiment, the method in the present
application is advantageous in the following aspects:

-. by adopting the method in the present application,
a HARQ-ACK of groupcast or multicast transmission
is regarded as a virtual cell to generate a HARQ-
ACK codebook when it is for HARQ-ACK feedback
of groupcast or broadcast traffic, so that the trans-
mission of HARQ-ACK of groupcast or multicast traf-
fic and the effective multiplexing with HARQ-ACK of
other traffic (such as unicast) are ensured, and in
particularly frequency-division multiplexing between
groupcast or multicast traffic and unicast traffic is
supported, which improves the transmission per-
formance.

-. by adopting the method in the present application,
when a HARQ-ACK codebook ofa HARQ-ACK com-
prising groupcast or multicast traffic is constructed,
determination of an implicit HARQ-ACK codebook
is implemented, which ensures an accurate trans-
mission of the HARQ-ACK, thus reducing the sign-
aling overhead;

-. by adopting the method in the present application,
a HARQ-ACK transmission of gorupcast or broad-
cast traffic and a HARQ-ACK of multi-TRP unicast
traffic are considered at the same time, so that the
accurate transmission of HARQ-ACK is ensured,
thus further improving link performance;

-. the method in the present application supports a
determination method of a sub-codebook of an im-
plicit HARQ-ACK codebook, and header overhead
of a HARQ-ACK codebook and overhead for config-
uring a signaling are saved as much as possible
while the multiplexing transmission of a HARQ-ACK
of groupcast or broadcast traffic and a HARQ-ACK
of unicast traffic are ensured;

-. the method in the present application introduces
a separate time-domain resource allocation list for
groupcast or multicast traffic (comprising a slot in-
terval and an SLIV), the flexible configuration of
groupcast or broadcast traffic is supported, and re-
quirements for different groupcast or broadcast traf-
fic are considered when designing a HARQ-ACK
codebook, so that the transmission performance of
groupcast or multicast traffic is optimized to ensure
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the effectiveness of the HARQ-ACK.
BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Other features, objects and advantages of the
present application will become more apparent from the
detailed description of non-restrictive embodiments tak-
en in conjunction with the following drawings:

FIG. 1 illustrates a flowchart of a first information
block, a first control channel candidate and a first bit
set according to one embodiment of the present ap-
plication;

FIG. 2 illustrates a schematic diagram of a network
architecture according to one embodiment of the
present application;

FIG. 3 illustrates a schematic diagram of a radio pro-
tocol architecture of a user plane and a control plane
according to one embodiment of the present appli-
cation;

FIG. 4 illustrates a schematic diagram of a first node
and a second node according to one embodiment of
the present application;

FIG. 5illustrates a flowchart of radio signal transmis-
sion according to one embodiment of the present
application;

FIG. 6 illustrates a schematic diagram of X bit sub-
sets according to one embodiment of the present
application;

FIG. 7 illustrates a schematic diagram of a first con-
trol resource pool according to one embodiment of
the present application;

FIG. 8 illustrates a schematic diagram of a relation
between a first time-domain resource setand a sec-
ond time-domain resource set according to one em-
bodiment of the present application;

FIG. 9 illustrates a schematic diagram of a first bit
block according to one embodiment of the present
application;

FIG. 10 illustrates a schematic diagram of M occa-
sion set(s) according to one embodiment of the
present application;

FIG. 11 illustrates a schematic diagram of a first sig-
nal according to one embodiment of the present ap-
plication;

FIG. 12 illustrates a structure block diagram of a
processor in a first node according to one embodi-
ment of the present application;

FIG. 13 illustrates a structure block diagram of a
processor in second node according to one embod-
iment of the present application.

DESCRIPTION OF THE EMBODIMENTS

[0028] The technical scheme ofthe presentapplication
is described below in further details in conjunction with
the drawings. It should be noted that the embodiments
of the present application and the characteristics of the
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embodiments may be arbitrarily combined if no conflict
is caused.

Embodiment 1

[0029] Embodiment 1 illustrates a flowchart of a first
information block, a first control channel candidate and
afirst bit set according to one embodiment of the present
application, as shown in FIG. 1. In FIG. 1, each box rep-
resents a step. Particularly, the sequential order of steps
in these boxes does not necessarily mean that the steps
are chronologically arranged.

[0030] Inembodiment 1, afirst node in the present ap-
plication receives a first information block in step 101,
the first information block is used to determine a first
search space set, the first search space set comprising
a positive integer number of control channel candi-
date(s); the first node in the present application monitors
afirst control channel candidate in step 102, the first con-
trol channel candidate is one of a positive integer number
of control channel candidate(s) comprised in the first
search space set; the first node in the present application
transmits a first bit set in step 103, the first bit set com-
prises X bit subsets, each of the X bit subsets comprises
a positive integer number of HARQ-ACK bit(s), X being
a positive integer greater than 1; herein, the X bit subsets
are respectively for X cell groups, and any of the X cell
groups comprises a positive integer number of serving
cell(s); the first control channel candidate is used for a
first serving cell, and the first serving cell belongs to one
or multiple cell groups among the X cell groups; the first
control channel candidate is used to determine a first
identity, and at least one of the first search space set or
the first identity is used to determine at least a cell group
to which the first serving cell belongs from the X cell
groups.

[0031] In one embodiment, the first information block
is transmitted via an air interface.

[0032] In one embodiment, the first information block
is transmitted through a radio interface.

[0033] Inone embodiment, a transmitter of the first in-
formation block comprises the second node in the
present application.

[0034] In one embodiment, the first information block
comprises all or part of a higher-layer signaling.

[0035] In one embodiment, the first information block
comprises all or part of a physical-layer signaling.
[0036] In one embodiment, the first information block
comprises all or part of a Radio Resource Control (RRC)
layer signaling.

[0037] In one embodiment, the first information block
comprises all or part of a Medium Access Control (MAC)
layer signaling.

[0038] In one embodiment, the first information block
comprises all or part of a System Information Block (SIB).
[0039] In one embodiment, the first information is
transmitted through a DL-SCH.

[0040] In one embodiment, the first information block
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is transmitted through a Physical Downlink Shared Chan-
nel (PDSCH).

[0041] In one embodiment, the first information block
is Cell-Specific.

[0042] In one embodiment, the first information block
is UE-specific.

[0043] In one embodiment, the first information block
is configured by Per Serving Cell.

[0044] In one embodiment, the first information block
comprises all or patial fields of a Downlink Control Infor-
mation (DCI) signaling.

[0045] In one embodiment, the first information block
comprises more than one sub-information block, and
each sub-information block comprised in the first infor-
mation block is an IE or a field in an RRC signaling to
which the first information block belongs; one or multiple
sub-information blocks comprised in the first information
block is used to indicate the first search space set.
[0046] In one embodiment, the first information block
comprises all or partial fields in an IE "BWP-Downlink"
in an RRC signaling.

[0047] In one embodiment, the first information block
comprises all or partial fields in an IE "BWP-DownlinkD-
edicated" in an RRC signaling.

[0048] In one embodiment, the first information block
comprises all or partial fields in an IE "PDCCH-Config"
in an RRC signaling.

[0049] In one embodiment, the first information block
comprises all or partial fields in an IE "PDCCH-Con-
figPTM" in an RRC signaling.

[0050] In one embodiment, the first information block
comprises all or partial fields in an IE "SearchSpace" in
an RRC signaling.

[0051] Inone embodiment, the expressionin the claim
that "the first information block is used to determine a
first search space set" comprises the following meaning:
the first information block is used by the first node in the
present application to determine the first search space
set.

[0052] Inone embodiment, the expressionin the claim
that "the first information block is used to determine a
first search space set" comprises the following meaning:
the first information block explicitly indicates the first
search space set.

[0053] Inone embodiment, the expressionin the claim
that "the first information block is used to determine a
first search space set" comprises the following meaning:
the first information block implicitly indicates the first
search space set.

[0054] Inone embodiment, the expressionin the claim
that "the first information block is used to determine a
first search space set" comprises the following meaning:
the firstinformation block is used to indicate configuration
parameters of the first search space set.

[0055] Inone embodiment, the expressionin the claim
that "the first information block is used to determine a
first search space set" comprises the following meaning:
the first information block is used to determine a control
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channel candidate comprised in the first search space
set.

[0056] In one embodiment, the first search space set
is a UE-Specific Search Space Set (USS Set).

[0057] In one embodiment, the first search space set
is a Cell-Specific Search Space Set (CSS Set).

[0058] In one embodiment, the first search space set
is a Search Space Set of a Physical Downlink Control
Channel (PDCCH).

[0059] In one embodiment, the first search space set
is a CSS Set of Type0-PDCCH.

[0060] In one embodiment, the first search space set
is a CSS Set of Type1-PDCCH.

[0061] In one embodiment, the first search space set
is a CSS Set of TypeOA-PDCCH.

[0062] In one embodiment, the first search space set
is a CSS Set of Type2-PDCCH.

[0063] In one embodiment, the first search space set
is a CSS Set of Type3-PDCCH.

[0064] In one embodiment, the first search space set
is a CSS Set of Type4-PDCCH.

[0065] In one embodiment, the first search space set
is a CSS Set of Type5-PDCCH.

[0066] In one embodiment, a number of control chan-
nel candidate(s) comprised in the first search space set
is equal to 1.

[0067] In one embodiment, a number of control chan-
nel candidates comprised in the first search space set is
greater than 1.

[0068] In one embodiment, any control channel candi-
date comprised in the first search space set occupies a
positive integer number of Control Channel Element(s)
(CCE(s)) in time-frequency domain.

[0069] In one embodiment, a number of CCE(s) occu-
pied by any control channel candidate comprised in the
first search space setis equal to one of 1, 2, 4, 8 and 16.
[0070] In one embodiment, any control channel candi-
date comprised in the first search space setis a Physical
Downlink Control Channel (PDCCH) candidate.

[0071] In one embodiment, any control channel candi-
date comprised in the first search space set is a Moni-
tored PDCCH Candidate.

[0072] In one embodiment, any control channel candi-
date comprised in the first search space setis a PDCCH
candidate adopting one or multiple DCI formats.

[0073] In one embodiment, any control channel candi-
date comprised in the first search space setis a PDCCH
candidate adopting one or multiple DCI payload sizes.
[0074] In one embodiment, the first search space set
comprises two control channel candidates occupying
same time-frequency resources.

[0075] In one embodiment, indexes of any two control
channel candidates comprised in the first Search Space
Set are different.

[0076] Inone embodiment, CCEs occupied by any two
control channel candidates comprised in the first Search
Space Set are different.

[0077] In one embodiment, the first Search Space Set
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comprises two control channel candidates occupying a
same CCE set.

[0078] Inone embodiment, monitoring on the first con-
trol channel candidate is decoding for the first control
channel candidate.

[0079] Inone embodiment, monitoring on the first con-
trol channel candidate is Blind Decoding for the first con-
trol channel candidate.

[0080] Inone embodiment, monitoring on the first con-
trol channel candidate is decoding for the first control
channel candidate and CRC check.

[0081] Inone embodiment, monitoring on the first con-
trol channel candidate is decoding for the first control
channel candidate and a CRC check scrambled by a Ra-
dio Network Temporary Identity (RNTI).

[0082] Inone embodiment, monitoring on the first con-
trol channel candidate is decoding for the first control
channel candidate based on the monitored DCI for-
mat(s).

[0083] Inone embodiment, monitoring on the first con-
trol channel candidate is decoding for the first control
channel candidate based on the monitored one or mul-
tiple DCI format(s).

[0084] In one embodiment, the first control channel
candidate is any control channel candidate comprised in
the first search space set.

[0085] In one embodiment, the first control channel
candidate is a specific control channel candidate com-
prised in the first search space set.

[0086] In one embodiment, the first control channel
candidate is a control channel candidate comprised in a
subset comprised in the first search space set.

[0087] In one embodiment, the first control channel
candidate is a control channel candidate with a minimum
or maximum index comprised in the first search space
set.

[0088] In one embodiment, the first control channel
candidate is a control channel candidate in control chan-
nel candidates adopting specific DCI formats comprised
in the first search space set.

[0089] In one embodiment, the first control channel
candidate is a control channel candidate in control chan-
nel candidates supporting specific DCI formats of RNTls
comprised in the first search space set.

[0090] In one embodiment, the first control channel
candidate is a control channel candidate in control chan-
nel candidates supporting DCI formats of a Group Radio
Network Temporary Identity (G-RNTI) comprised in the
first search space set.

[0091] Inone embodiment, the first node in the present
application also monitors a control signaling candidate
other than the first control channel candidate comprised
in the first search space set.

[0092] Inone embodiment, the first node in the present
application only monitors the first control channel candi-
date comprised in the first search space set.

[0093] In one embodiment, the first bit set comprises
one or multiple fields in Uplink Control Information (UCI).
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[0094] In one embodiment, a bit comprised in the first
bit set belongs to a Uplink Control Information (UCI) pay-
load.

[0095] In one embodiment, the first bit set is a Hybrid
Automatic Repeat Request-Acknowledgement (HARQ-
ACK) codebook.

[0096] In one embodiment, each bit comprised in the
first bit set is a HARQ-ACK bit.

[0097] In one embodiment, the first bit set is a Type-1
HARQ-ACK codebook.

[0098] In one embodiment, the first bit set is a Type-2
HARQ-ACK codebook.

[0099] In one embodiment, the first bit set is a Type-3
HARQ-ACK codebook.

[0100] In one embodiment, the first bit set is a Type-4
HARQ-ACK codebook.

[0101] In one embodiment, the first bit set is carried
through an uplink channel.

[0102] In one embodiment, the first bit set is carried
through a Physical Uplink Control Channel (PUCCH).

[0103] In one embodiment, the first bit set is piggy-
backed through a Physical Uplink Shared Channel
(PUSCH).

[0104] In one embodiment, X is equal to 2.

[0105] In one embodiment, X is equal to 3.

[0106] In one embodiment, X is greater than 3.
[0107] In one embodiment, any of the X bit subsets

comprises more than one Hybrid Automatic Repeat Re-
quest-Acknowledgement (HARQ-ACK) bit.

[0108] In one embodiment, there exists one of the X
bit subsets only comprising one HARQ-ACK bit.

[0109] In one embodiment, there exists one of the X
bit subsets comprising more than one HARQ-ACK bit.
[0110] In one embodiment, any of the X bit subsets is
a HARQ-ACK codebook.

[0111] In one embodiment, any of the X bit subsets is
a HARQ-ACK sub-codebook.

[0112] In one embodiment, any of the X bit subsets is
a subset of a HARQ-ACK codebook.

[0113] In one embodiment, any bit comprised in any
of the X bit subsets is used to indicate an ACK or a Non-
Acknowledgement (NACK).

[0114] In one embodiment, there exists one of the X
cell groups comprising a Primary Cell (Pcell).

[0115] In one embodiment, there exists one of the X
cell groups comprising a Secondary Cell (Scell).

[0116] In one embodiment, there exists one of the X
cell groups comprising a Special Cell (SPCell).

[0117] In one embodiment, the X cell groups are se-
quentially indexed.

[0118] In one embodiment, serving cells comprised in
any of the X cell groups are sequentially indexed.
[0119] In one embodiment, serving cells comprised in
any of the X cell groups are arranged according to index-
es of serving cells.

[0120] In one embodiment, serving cells comprised in
any of the X cell groups are arranged according to an
ascending order of indexes of serving cells.
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[0121] In one embodiment, serving cells comprised in
any of the X cell groups are arranged according to a de-
scending order of indexes of serving cells.

[0122] Inone embodiment, any serving cell comprised
in any of the X cell groups corresponds to a carrier.
[0123] Inone embodiment, any serving cell comprised
in any of the X cell groups corresponds to all or part of a
carrier.

[0124] Inone embodiment, there exist two of the X cell
groups comprising a same serving cell.

[0125] In one embodiment, serving cells comprised in
any two of the X cell groups are different.

[0126] Inone embodiment, there exist two of the X cell
groups comprising a completely same serving cell.
[0127] In one embodiment, there exist serving cells
comprised in two ofthe X cell groups being not completely
the same.

[0128] In one embodiment, the expression that "the X
bit subsets are respectively for X cell groups" in the claim
comprises the following meaning: the X bit subsets are
respectively used to indicate HARQ-ACKs for the X cell
groups.

[0129] In one embodiment, the expression that "the X
bit subsets are respectively for X cell groups" in the claim
comprises the following meaning: the X bit subsets are
respectively associated with the X cell groups.

[0130] In one embodiment, the expression that "the X
bit subsets are respectively for X cell groups" in the claim
comprises the following meaning: the X bit subsets re-
spectively correspond to the X cell groups.

[0131] In one embodiment, the expression that "the X
bit subsets are respectively for X cell groups" in the claim
comprises the following meaning: the X bit subsets are
respectively used to indicate HARQ-ACKs of downlink
transmissions in the X cell groups.

[0132] In one embodiment, the expression that "the X
bit subsets are respectively for X cell groups" in the claim
comprises the following meaning: the X bit subsets are
respectively used to indicate HARQ-ACKs of potential
downlink transmissions in the X cell groups.

[0133] In one embodiment, the expression that "the X
bit subsets are respectively for X cell groups" in the claim
comprises the following meaning: the X bit subsets are
respectively used to indicate HARQ-ACKs of Physical
Downlink Shared Channels (PDSCHSs) in the X cell
groups.

[0134] In one embodiment, the expression that "the X
bit subsets are respectively for X cell groups" in the claim
comprises the following meaning: the X bit subsets are
respectively used to indicate HARQ-ACKs of PDSCHs
(comprising PDSCHs for actual transmission and virtual
transmission) in the X cell groups.

[0135] In one embodiment, the expression that "the X
bit subsets are respectively for X cell groups" in the claim
comprises the following meaning: the X bit subsets are
respectively used to indicate HARQ-ACKs of candidate
PDSCH occasions in the X cell groups.

[0136] In one embodiment, the expression that "the X
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bit subsets are respectively for X cell groups" in the claim
comprises the following meaning: the X bit subsets are
respectively used for the X cell groups.

[0137] In one embodiment, the first serving cell is a
Pcell.

[0138] In one embodiment, the first serving cell is an
Scell.

[0139] In one embodiment, the first serving cell is an
SPcell.

[0140] In one embodiment, the first serving cell be-
longs to a Master Cell Group (MCG).

[0141] In one embodiment, the first serving cell be-
longs to a Secondary Cell Group (SCG).

[0142] In one embodiment, the first serving cell only
belongs to one of the X cell groups.

[0143] In one embodiment, the first serving cell be-
longs to multiple cell groups in the X cell groups at the
same time.

[0144] In one embodiment, the first serving cell be-
longs to all cell groups in the X cell groups at the same
time.

[0145] In one embodiment, the first serving cell is self-
scheduled.
[0146] In one embodiment, the first serving cell is

cross-carrier scheduled.

[0147] In one embodiment, the expression that "the
first control channel candidate is used for a first serving
cell" in the claim comprises the following meaning: the
first control channel candidate is used to schedule the
first serving cell.

[0148] In one embodiment, the expression that "the
first control channel candidate is used for a first serving
cell" in the claim comprises the following meaning: a DCI
carried by the first control channel candidate is used to
schedule the first serving cell.

[0149] In one embodiment, the expression that "the
first control channel candidate is used for a first serving
cell" in the claim comprises the following meaning: the
first node in the present application assumes that the first
control channel candidate is used for the first serving cell.
[0150] In one embodiment, the expression that "the
first control channel candidate is used for a first serving
cell" in the claim comprises the following meaning: the
first control channel candidate is used to schedule a
channel or a signal transmitted on the first serving cell.

[0151] In one embodiment, the expression that "the
first control channel candidate is used for a first serving
cell" in the claim comprises the following meaning: a con-
trol resource set associated with the first search space
set belongs to the first serving cell.

[0152] In one embodiment, the expression that "the
first control channel candidate is used for a first serving
cell" in the claim comprises the following meaning: a con-
trol resource set associated with the first search space
set belongs to a Bandwidth Part (BWP) comprised in the
first serving cell.

[0153] In one embodiment, the expression that "the
first control channel candidate is used for a first serving
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cell"in the claim comprises the following meaning: a serv-
ing cell to which a control resource set associated with
the first search space set belongs is a scheduling cell of
the first serving cell.

[0154] In one embodiment, the expression that "the
first control channel candidate is used for a first serving
cell" in the claim comprises the following meaning: the
first serving cell is a scheduling cell of a serving cell to
which a control resource set associated with the first
search space set belongs.

[0155] In one embodiment, the expression that "the
first control channel candidate is used for a first serving
cell" in the claim comprises the following meaning: fre-
quency-domain resources occupied by the first control
channel candidate belong to the first serving cell.
[0156] In one embodiment, the expression that "the
first control channel candidate is used for a first serving
cell" in the claim comprises the following meaning: fre-
quency-domain resources occupied by the first control
channel candidate belongs to a scheduling cell of the first
serving cell.

[0157] Inone embodiment, the firstidentity is an RNTI.
[0158] In one embodiment, the first identity is a Cell-
Radio Network Temporary Identity (C-RNTI).

[0159] In one embodiment, the first identity is a Con-
figured Scheduling-Radio Network Temporary ldentity
(CS-RNTI).

[0160] Inone embodiment, the firstidentity is a Group-
Radio Network Temporary Identity (G-RNTI).

[0161] In one embodiment, the first identity is a Multi-
cast (and Broadcast Services)-Radio Network Tempo-
rary Identity (M-RNTI).

[0162] In one embodiment, the first identity is a Single
Cell-Radio Network Temporary Identity (SC-RNTI).
[0163] In one embodiment, the first identity is a Single
Cell-Notification-Radio Network Temporary Identity (SC-
N-RNTI).

[0164] In one embodiment, the first identity is one of a
C-RNTI, a CS-RNTI, a G-RNTI, an M-RNTI, an SC-RNTI
and an SC-N-RNTI.

[0165] In one embodiment, the first identity is one of a
C-RNTI and a G-RNTI.

[0166] In one embodiment, the firstidentity is an index
value.
[0167] In one embodiment, the first identity is a non-

negative integer.

[0168] Inone embodiment, the firstidentity is a positive
integer.

[0169] In one embodiment, the first identity is an inte-
ger.

[0170] In one embodiment, the first identity is an inte-

ger represented in decimal.

[0171] In one embodiment, the first identity is an inte-
ger represented in hexadecimal.

[0172] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning:
thefirst control channel candidate carries the firstidentity.
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[0173] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning:
the first identity is used for scrambling sequence of a
PDCCH occupying the first control channel candidate.
[0174] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning:
the first identity is used for a scrambling sequence of an
output bit after a DCI carried by the first control channel
candidate is through channel coding.

[0175] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning:
thefirstidentity is used toinitialize a scrambling sequence
generator of an output bit after a DCI carried by the first
control channel candidate is through channel coding.
[0176] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning:
the first identity is used for a scrambling sequence of a
CRC bit of a DCI carried by the first control channel can-
didate.

[0177] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning: a
CRC bit of a DCI carried by the first control channel can-
didate carries the first identity.

[0178] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning: a
channel or a signal scheduled by a DCI carried by the
first control channel candidate carries the first identity.
[0179] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning:
the first identity is used to generate a scrambling se-
quence of a channel or a signal scheduled by a DCI car-
ried by the first control channel candidate.

[0180] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning:
thefirstidentity is used toinitialize a scrambling sequence
generator of a channel or a signal scheduled by a DCI
carried by the first control channel candidate.

[0181] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim is implemented through claim 7 in
the present application.

[0182] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning:
the first control channel candidate is used by the first
nodeinthe presentapplication to determine the firstiden-
tity.

[0183] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning:

10

15

20

25

30

35

40

45

50

55

10

the first control channel candidate is used to explicitly
indicate the first identity.

[0184] In one embodiment, the expression that "the
first control channel candidate is used to determine a first
identity" in the claim comprises the following meaning:
the first control channel candidate is used to implicitly
indicate the first identity.

[0185] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine a cell group to which the first serving
cell belongs from the X cell groups" in the claim comprises
the following meaning: at least one of the first search
space set or the first identity is used by the first node in
the present application to determine a cell group to which
the first serving cell belongs from the X cell groups.
[0186] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine a cell group to which the first serving
cellbelongs from the X cell groups" in the claim comprises
the following meaning: both the first search space set
and the first identity are used to determine a cell group
to which the first serving cell belongs from the X cell
groups.

[0187] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine a cell group to which the first serving
cellbelongs from the X cell groups" in the claim comprises
the following meaning: the first search space set is used
to determine a cell group to which the first serving cell
belongs from the X cell groups.

[0188] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine a cell group to which the first serving
cell belongs from the X cell groups" in the claim comprises
the following meaning: the first identity is used to deter-
mine a cell group to which the first serving cell belongs
from the X cell groups.

[0189] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine a cell group to which the first serving
cell belongs from the X cell groups" in the claim comprises
the following meaning: the X cell groups are sequentially
indexed, and at least one of the first search space set or
the first identity is used to determine an index of at least
a cell group to which the first serving cell belongs.
[0190] In one embodiment, a type of the first search
space set is used to determine a cell group to which the
first serving cell belongs from the X cell groups.

[0191] In one embodiment, an index or identity of the
first search space set is used to determine a cell group
to which the first serving cell belongs from the X cell
groups.

[0192] In one embodiment, a DCI format monitored in
the first search space setis used to determine a cell group
to which the first serving cell belongs from the X cell
groups.

[0193] In one embodiment, a DCI format adopted to
monitor a control channel candidate comprised in the first
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search space set is used to determine a cell group to
which the first serving cell belongs from the X cell groups.
[0194] In one embodiment, whether the first search
space setis used to schedule groupcast or multicast traf-
fic is used to determine a cell group to which the first
serving cell belongs from the X cell groups.

[0195] In one embodiment, whether a DCI format
adopted to monitor a control channel candidate com-
prised in the first search space set comprises a DCI for-
mat scheduling groupcast or multicast traffic is used to
determine at least a cell group to which the first serving
cell belongs from the X cell groups.

[0196] In one embodiment, whether an RNTI adopted
to monitor a control channel candidate comprised in the
first search space set comprises an RNTI of groupcast
or multicast traffic is used to determine a cell group to
which the first serving cell belongs from the X cell groups.
[0197] In one embodiment, the first search space set
is used to determine a cell group to which the first serving
cell belongs from the X cell groups according to a con-
dition relation.

[0198] In one embodiment, a target cell group is one
ofthe X cell groups, and the first search space setis used
to determine whether the first serving cell belongs to the
target cell.

[0199] In one embodiment, a target cell group is one
of the X cell groups, and whether the first search space
set is used for groupcast or multicast traffic is used to
determine whether the first serving cell belongs to the
target cell.

[0200] In one embodiment, a target cell group is one
of the X cell groups, whether an RNTI (or a DCI format)
adopted to monitor a control channel candidate com-
prised in the first search space set comprises an RNTI
(or a DCI format) of groupcast or multicast traffic being
used forgroupcastor multicast traffic is used to determine
whether the first serving cell belongs to the target cell.
[0201] In one embodiment, a type of the first identity
is used to determine a cell group to which the first serving
cell belongs from the X cell groups.

[0202] Inone embodiment, the firstidentity is an RNTI,
an RNTI type to which the first identity belongs is used
to determine a cell group to which the first serving cell
belongs from the X cell groups.

[0203] In one embodiment, a range to which the first
identity belongs is used to determine a cell group to which
the first serving cell belongs from the X cell groups.
[0204] In one embodiment, the first identity belongs to
one of Q1 candidate identity sets, Q1 being a positive
integer greater than 1, and any of the Q1 candidate iden-
tity sets comprises a positive integer number of candidate
identity (identities), and any candidate identity comprised
in any of the Q1 candidate identity sets is an RNTI; a
candidate identity set to which the first identity belongs
is used to determine a cell group to which the first serving
cell belongs from the X cell groups.

[0205] In one embodiment, whether the first identity is
used forgroupcastor multicast trafficis used to determine
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a cell group to which the first serving cell belongs from
the X cell groups.

[0206] In one embodiment, a target cell group is one
of the X cell groups, and whether the first identity is used
for groupcast or multicast traffic is used to determine
whether the first serving cell belongs to the target cell
group.

[0207] In one embodiment, a target cell group is one
of the X cell groups, and whether the first identity is equal
to a specific identity is used to determine whether the
first serving cell belongs to the target cell group. In one
subsidiary embodiment of the above embodiment, the
specific identity is one of a G-RNTI, an M-RNTI, an SC-
RNTI and an SC-N-RNTI. In one subsidiary embodiment
of the above embodiment, the specific identity is used
foran RNTI of groupcast or broadcast traffic. In one sub-
sidiary embodiment of the above embodiment, the spe-
cific identity is used for an identity of groupcast or broad-
cast traffic.

[0208] In one embodiment, a target cell group is one
of the X cell groups, whether the first identity belongs to
atarget identity setis used to determine whether the first
serving cell belongs to the target cell group, the target
identity set comprises a positive integer number of iden-
tity(identities). In one subsidiary embodiment of the
above embodiment, the target identity set is predefined.
In one subsidiary embodiment of the above embodiment,
the target identity set comprises an identity used for
groupcast or broadcast traffic. In one subsidiary embod-
iment of the above embodiment, the target identity set is
configurable. In one subsidiary embodiment of the above
embodiment, the target identity set is fixed.

Embodiment 2

[0209] Embodiment 2 illustrates a schematic diagram
of a network architecture according to the present appli-
cation, as shown in FIG. 2. FIG. 2 illustrates a network
architecture 200 of 5G NR, Long-Term Evolution (LTE)
and Long-Term Evolution Advanced (LTE-A) systems.
The 5G NR or LTE network architecture 200 may be
called a5G System (5GS)/Evolved Packet System (EPS)
200 or other appropriate terms. The 5GS/EPS 200 may
comprise one or more UEs 201, an NG-RAN 202, a 5G
Core Network/Evolved Packet Core (6GC/EPC) 210, a
Home Subscriber Server (HSS)/ Unified Data Manage-
ment (UDM) 220 and an Internet Service 230. The
5GS/EPS 200 may be interconnected with other access
networks. For simple description, the entities/interfaces
are not shown. As shown in FIG. 2, the 5GS/EPS 200
provides packet switching services. Those skilled in the
art will readily understand that various concepts present-
ed throughout the present application can be extended
to networks providing circuit switching services or other
cellular networks. The NG-RAN comprises an
NR/evolved node B (gNB/eNB) 203 and other gNBs
(eNBs) 204. The gNB(eNB) 203 provides UE 201-orient-
ed user plane and control plane protocol terminations.



21 EP 4 254 994 A1 22

The gNB(eNB) 203 may be connected to other gNBs
(eNBs) 204 via an Xn/X2 interface (e.g., backhaul). The
gNB(eNB) 203 may be called a base station, a base
transceiver station, a radio base station, a radio trans-
ceiver, a transceiver function, a Base Service Set (BSS),
an Extended Service Set (ESS), a Transmitter Receiver
Point (TRP) or some other applicable terms. The
gNB(eNB) 203 provides an access point of the 5GC/EPC
210 for the UE 201. Examples of the UE 201 include
cellular phones, smart phones, Session Initiation Proto-
col (SIP) phones, laptop computers, Personal Digital As-
sistant (PDA), satellite Radios, non-terrestrial base sta-
tion communications, Satellite Mobile Communications,
Global Positioning Systems (GPSs), multimedia devices,
video devices, digital audio players (for example, MP3
players), cameras, game consoles, unmanned aerial ve-
hicles (UAV), aircrafts, narrow-band Internet of
Things(loT) devices, machine-type communication de-
vices, land vehicles, automobiles, wearable devices, test
devices, test instrumentation, test tools or any other sim-
ilar functional devices. Those skilled in the art also can
call the UE 201 a mobile station, a subscriber station, a
mobile unit, a subscriber unit, a wireless unit, a remote
unit, a mobile device, a wireless device, a radio commu-
nication device, a remote device, a mobile subscriber
station, an access terminal, a mobile terminal, a wireless
terminal, a remote terminal, a handset, a user proxy, a
mobile client, a client or some other appropriate terms.
The gNB(eNB) 203 is connected to the 5GC/EPC 210
via an S1/NG interface. The 5GC/EPC 210 comprises a
Mobility Management Entity (MME)/ Authentication Man-
agement Field (AMF)/ Session Management Function
(SMF) 211, other MMEs/ AMFs/ SMFs 214, a Service
Gateway (S-GW)/ User Plane Function (UPF) 212 and
a Packet Date Network Gateway (P-GW)/UPF 213. The
MME/AMF/SMF 211 is a control node for processing a
signaling between the UE 201 and the 5GC/EPC 210.
Generally, the MME/AMF/SMF 211 provides bearer and
connection management. All user Internet Protocol (IP)
packets are transmitted through the S-GW/UPF 212, the
S-GW/UPF 212 is connected to the P-GW/UPF 213. The
P-GW provides UE IP address allocation and other func-
tions. The P-GW/UPF 213 is connected to the Internet
Service 230. The Internet Service 230 comprises IP serv-
ices corresponding to operators, specifically including In-
ternet, Intranet, IP Multimedia Subsystem (IMS) and
Packet Switching Streaming Services (PSS).

[0210] In one embodiment, the UE 201 corresponds
to the first node in the present application.

[0211] Inone embodiment, the UE 201 supports multi-
groupcast or broadcast transmission.

[0212] In one embodiment, the gNB(eNB) 201 corre-
sponds to the second node in the present application.
[0213] In one embodiment, the gNB(eNB) 201 sup-
ports groupcast or broadcast transmission.
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Embodiment 3

[0214] Embodiment 3 illustrates a schematic diagram
of an example of a radio protocol architecture of a user
plane and a control plane according to one embodiment
of the present application, as shown in FIG. 3. FIG. 3 is
a schematic diagram illustrating an embodiment of a ra-
dio protocol architecture of a user plane 350 and a control
plane 300. In FIG. 3, the radio protocol architecture for
afirst node (UE or gNB) and a second node (gNB or UE)
is represented by three layers, which are a layer 1, a
layer 2 and a layer 3, respectively. The layer 1 (L1) is the
lowest layer and performs signal processing functions of
various PHY layers. The L1 is called PHY 301 in the
present application. The layer 2 (L2) 305 is above the
PHY 301, and is in charge of the link between the first
node and the second node via the PHY 301. L2 305 com-
prises a Medium Access Control (MAC) sublayer 302, a
Radio Link Control (RLC) sublayer 303 and a Packet Data
Convergence Protocol (PDCP) sublayer 304. All the
three sublayers terminate atthe second node. The PDCP
sublayer 304 provides multiplexing among variable radio
bearers and logical channels. The PDCP sublayer 304
provides security by encrypting a packet and provides
support for a first node handover between second nodes.
The RLC sublayer 303 provides segmentation and reas-
sembling of a higher-layer packet, retransmission of a
lost packet, and reordering of a data packet so as to com-
pensate the disordered receiving caused by HARQ. The
MAC sublayer 302 provides multiplexing between a log-
ical channel and a transport channel. The MAC sublayer
302 is also responsible for allocating between first nodes
various radio resources (i.e., resource block) in a cell.
The MAC sublayer 302 is also in charge of HARQ oper-
ation. The Radio Resource Control (RRC) sublayer 306
in layer 3(L3) of the control plane 300 is responsible for
acquiring radio resources (i.e., radio bearer) and config-
uring the lower layer with an RRC signaling between a
second node and a first node. The radio protocol archi-
tecture of the user plane 350 comprises layer 1 (L1) and
layer 2 (L2). In the user plane 350, the radio protocol
architecture for the first node and the second node is
almost the same as the corresponding layer and sublayer
in the control plane 300 for physical layer 351, PDCP
sublayer 354, RLC sublayer 353 and MAC sublayer 352
in L2 layer 355, but the PDCP sublayer 354 also provides
a header compression for a higher-layer packet so as to
reduce a radio transmission overhead. The L2 layer 355
in the user plane 350 also includes Service Data Adap-
tation Protocol (SDAP) sublayer 356, which is responsi-
ble for the mapping between QoS flow and Data Radio
Bearer (DRB) to support the diversity of traffic. Although
not described in FIG. 3, the first node may comprise sev-
eral higher layers above the L2 layer 355, such as a net-
work layer (e.g., IP layer) terminated at a P-GW of the
network side and an application layer terminated at the
other side of the connection (e.g., a peer UE, a server,
etc.).



23 EP 4 254 994 A1 24

[0215] Inone embodiment, the radio protocol architec-
ture in FIG. 3 is applicable to the first node in the present
application.

[0216] Inone embodiment, the radio protocol architec-
ture in FIG. 3 is applicable to the second node in the
present application.

[0217] In one embodiment, the first information block
in the present application is generated by the RRC 306,
or the MAC 302, or the MAC 352, or the PHY 301, or the
PHY 351.

[0218] Inoneembodiment, thefirstbitsetinthe present
application is generated by the RRC 306, or the MAC
302, or the MAC352, or the PHY 301, or the PHY 351.
[0219] In one embodiment, the second information
block in the present application is generated by the RRC
306, or the MAC 302, or the MAC352, or the PHY 301,
or the PHY 351.

[0220] In one embodiment, the first signal in the
present application is generated by the RRC 306, or the
MAC 302, or the MAC352, or the PHY 301, or the PHY
351.

Embodiment 4

[0221] Embodiment 4 illustrates a schematic diagram
ofafirstnode and a second node according to the present
application, as shown in FIG. 4.

[0222] The first node (450) may comprise a control-
ler/processor 490, a data source/buffer 480, a receiving
processor 452, a transmitter/receiver 456 and a trans-
mitting processor 455, wherein the transmitter/receiver
456 comprises an antenna 460.

[0223] The second node (410) may comprise a con-
troller/processor 440, a data source/buffer 430, a receiv-
ing processor412, a transmitter/receiver416 and a trans-
mitting processor 415, wherein the transmitter/receiver
416 comprises an antenna 420.

[0224] In downlink (DL), a higher-layer packet, such
as high-layer information comprised in a first information
block, a second information block, and a first signal in
the presentapplication, is provided to the controller/ proc-
essor 440. The controller/processor 440 implements the
functionality of the L2 layer and the higher layer. In DL
transmission, the controller/processor 440 provides
header compression, encryption, packet segmentation
and reordering and multiplexing between a logical chan-
nel and a transport channel, as well as radio resource
allocation for the first node 450 based on varied priorities.
The controller/processor 440 is also in charge of HARQ
operation, retransmission of a lostpacket, and a signaling
to the first node 450, for instance, higher-layer informa-
tion comprised in a first information block, a second in-
formation block and a first signal in the present applica-
tion are all generated in the controller/processor 440. The
transmitting processor 415 provides various signal-
processing functions for the L1 layer (that is, PHY), in-
cluding coding, interleaving, scrambling, modulating,
power control/allocation, precoding and generation of
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physical-layer control signaling, such as generation of a
physical-layer signal of a first signal, a physical-layer sig-
nal carrying a first information block and a physical-layer
signal carrying a first information block in the present
application is completed at the transmitter 415. The gen-
erated modulation symbols are divided into parallel
streams and each stream is mapped onto a correspond-
ing multicarrier subcarrier and/or a multicarrier symbol,
which is later mapped from the transmitting processor
415 to the antenna 420 via the transmitter 416 in the form
of a radio frequency signal. At the receiving side, each
receiver 456 receives an RF signal via a corresponding
antenna 460, each receiver 456 recovers baseband in-
formation modulated to the RF carrier and provides the
baseband information to the receiving processor 452.
The receiving processor 452 provides various signal re-
ceiving functions for the L1 layer. The signal receiving
processing function comprises receptions of a physical-
layer signal of a first signal, a physical-layer signal car-
rying a first information block and a physical-layer signal
carrying a first information block in the present applica-
tion. Multicarrier symbols in multicarrier symbol streams
are demodulated based on varied modulation schemes
(i.e., BPSCK, QPSK), and are then de-scrambled, de-
coded and de-interleaved to recover data or control sig-
nal transmitted by the second node 410 on a physical
channel. And after that the data and control signal are
provided to the controller/processor 490. The control-
ler/processor 490 is in charge of the function of L2 layer
and above layers, and the controller/processor 490 in-
terprets higher layer information comprised in the first
information block, the second information block and the
first signal in the present application. The controller/proc-
essor can be connected to a memory 480 that stores
program code and data. The memory 480 may be called
a computer readable medium.

[0225] In uplink (UL) transmission, similar to downlink
transmission, higher-layer information is provided to the
transmission processor 455 to implement various signal
transmission processing functions for L1 layer (i.e., the
physical layer) after being generated by the control-
ler/processor 490, the first bit set in the present applica-
tion is generated by the transmitting processor 455,
which is later mapped from the transmitting processor
455 to the antenna 460 via the transmitter 456 in the form
of an RF signal.The receiver 416 receives a radio-fre-
quency signal via its corresponding antenna 420, and
each receiver 416 recovers baseband information mod-
ulated to a radio-frequency carrier, and supplies the
baseband information to the receiving processor 412.
The receiving processor 412 implements various signal
reception and processing functions for the L1 layer (i.e.,
the physical layer), comprising receiving and processing
the first bit set in the present application, and then pro-
viding data and/or control signals to the controller/proc-
essor 440. The controller/processor 440 performs func-
tions of L2 layer, including interpreting higher-layer infor-
mation. The controller/processor can be connected to a
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buffer 430 that stores program code and data. The buffer
430 may be called a computer readable medium.
[0226] In one embodiment, the first node 450 compris-
es at least one processor and at least one memory. The
at least one memory comprises computer program
codes; the at least one memory and the computer pro-
gram codes are configured to be used in collaboration
with the at least one processor. The first node 450 at
least: receives a first information block, the first informa-
tion block is used to determine a first search space set,
the first search space set comprises a positive integer
number of control channel candidate(s); monitors a first
control channel candidate, the first control channel can-
didate is one of a positive integer number of control chan-
nel candidate(s) comprised in the first search space set;
transmits a first bit set, the first bit set comprises X bit
subsets, each of the X bit subsets comprises a positive
integer number of HARQ-ACK bit(s), X being a positive
integer greater than 1; herein, the X bit subsets are re-
spectively for X cell groups, and any of the X cell groups
comprises a positive integer number of serving cell(s);
the first control channel candidate is used for a first serv-
ing cell, and thefirst serving cell belongs to one or multiple
cell groups among the X cell groups; the first control chan-
nel candidate is used to determine a first identity, and at
least one of the first search space set or the first identity
is used to determine at least a cell group to which the
first serving cell belongs from the X cell groups.

[0227] In one embodiment, the first node 450 compris-
es a memory that stores a computer readable instruction
program. The computer readable instruction program
generates an action when executed by at least one proc-
essor. The action includes: receiving a first information
block, the first information block being used to determine
a first search space set, the first search space set com-
prising a positive integer number of control channel can-
didate(s); monitoring a first control channel candidate,
the first control channel candidate being one of a positive
integer number of control channel candidate(s) com-
prised in the first search space set; transmitting a first bit
set, the first bit set comprising X bit subsets, each of the
X bit subsets comprising a positive integer number of
HARQ-ACKbit(s), X being a positive integer greater than
1; herein, the X bit subsets are respectively for X cell
groups, and any of the X cell groups comprises a positive
integer number of serving cell(s); the first control channel
candidate is used for a first serving cell, and the first serv-
ing cell belongs to one or multiple cell groups among the
X cell groups; the first control channel candidate is used
to determine a first identity, and at least one of the first
search space set or the first identity is used to determine
at least a cell group to which the first serving cell belongs
from the X cell groups.

[0228] In one embodiment, the second node 410 com-
prises at least one processor and at least one memory.
The at least one memory comprises computer program
codes; the at least one memory and the computer pro-
gram codes are configured to be used in collaboration
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with the at least one processor. The second node 410 at
least: transmits a first information block, the first informa-
tion block is used to indicate a first search space set, the
first search space set comprises a positive integer
number of control channel candidate(s); determines a
first control channel candidate, the first control channel
candidate is one of a positive integer number of control
channel candidate(s) comprised in the first search space
set; receives a first bit set, the first bit set comprises X
bit subsets, each of the X bit subsets comprises a positive
integer number of HARQ-ACK bit(s), X being a positive
integer greater than 1; herein, the X bit subsets are re-
spectively for X cell groups, and any of the X cell groups
comprises a positive integer number of serving cell(s);
the first control channel candidate is used for a first serv-
ing cell, and thefirst serving cell belongs to one or multiple
cell groups among the X cell groups; the first control chan-
nel candidate is used to determine a first identity, and at
least one of the first search space set or the first identity
is used to determine at least a cell group to which the
first serving cell belongs from the X cell groups.

[0229] Inone embodiment, the second node 410 com-
prises a memory that stores a computerreadable instruc-
tion program. The computer readable instruction pro-
gram generates an action when executed by at least one
processor. The action includes: transmitting a first infor-
mation block, the first information block being used to
indicate a first search space set, the first search space
set comprising a positive integer number of control chan-
nel candidate(s); determining a first control channel can-
didate, the first control channel candidate being one of a
positive integer number of control channel candidate(s)
comprised in the first search space set; receiving a first
bit set, the first bit set comprising X bit subsets, each of
the X bit subsets comprising a positive integer number
of HARQ-ACK bit(s), X being a positive integer greater
than 1; herein, the X bit subsets are respectively for X
cell groups, and any of the X cell groups comprises a
positive integer number of serving cell(s); the first control
channel candidate is used for a first serving cell, and the
first serving cell belongs to one or multiple cell groups
among the X cell groups; the first control channel candi-
date is used to determine a first identity, and at least one
of the first search space set or the first identity is used to
determine at least a cell group to which the first serving
cell belongs from the X cell groups.

[0230] In one embodiment, the first node 450 is a UE.
[0231] In one embodiment, the first node 450 is a UE
supporting groupcast or broadcast traffic.

[0232] In one embodiment, the second node 410 is a
base station (QNB/eNB).

[0233] In one embodiment, the second node 410 is a
base station supporting groupcast or broadcast traffic.
[0234] In one embodiment, the receiver 456 (including
the antenna 460), the receiving processor 452 and the
controller/processor 490 are used to receive the first in-
formation block in the present application.

[0235] In one embodiment, the receiver 456 (including
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the antenna 460) and the receiving processor 452 are
used to monitor the first control channel candidate in the
present application.

[0236] Inone embodiment, the transmitter 456 (includ-
ing the antenna 460), and the transmitting processor 455
are used to transmit the first bit set in the present appli-
cation.

[0237] In one embodiment, the receiver 456 (including
the antenna 460), the receiving processor 452 and the
controller/processor 490 are used to receive the second
information block in the present application.

[0238] In one embodiment, the receiver 456 (including
the antenna 460), the receiving processor 452 and the
controller/processor 490 are used to receive the first sig-
nal in the present application.

[0239] Inone embodiment, the transmitter 416 (includ-
ing the antenna 420), the transmitting processor 415 and
the controller/processor 440 are used to transmit the first
information block in the present application.

[0240] Inone embodiment, the transmitter 416 (includ-
ing the antenna 420) and the transmitting processor 415
are used to determine the first control channel candidate
in the present application.

[0241] In one embodiment, the receiver 416 (including
the antenna 420) and the receiving processor 412 are
used to receive the first bit set in the present application.
[0242] Inone embodiment, the transmitter 416 (includ-
ing the antenna 420), the transmitting processor 415 and
the controller/processor440 are used to transmit the sec-
ond information block in the present application.

[0243] Inone embodiment, the transmitter 416 (includ-
ing the antenna 420), the transmitting processor 415 and
the controller/processor 440 are used to transmit the first
signal in the present application.

Embodiment 5

[0244] Embodiment 5 illustrates a flowchart of radio
signal transmission according to one embodiment in the
present application, as shown in FIG. 5. In FIG. 5, a sec-
ond node N500is a maintenance base station of a serving
cell of a first node U550. It is particularly underlined that
the order illustrated in the embodiment does not put con-
straints over sequences of signal transmissions and im-
plementations.

[0245] The second node N500 transmits a first infor-
mation block in step S501, transmits a second informa-
tion block in step S502, determines afirst control channel
candidate in step S503, transmits a first signal in step
S504, and receives a first bit set in step S505.

[0246] The first node U550 receives afirstinformation
block in step S551, receives a second information block
in step S552, monitors a first control channel candidate
in step S553, receives a first signal in step S554, and
transmits a first bit set in step S555.

[0247] In embodiment 5, the first information block is
used to determine afirst search space set, the first search
space set comprises a positive integer number of control

10

15

20

25

30

35

40

45

50

55

15

channel candidate(s); the first control channel candidate
is one of a positive integer number of control channel
candidate(s) comprised in the first search space set; the
first bit set comprises X bit subsets, each of the X bit
subsets comprises a positive integer number of HARQ-
ACK bit(s), X being a positive integer greater than 1; the
X bit subsets are respectively for X cell groups, and any
of the X cell groups comprises a positive integer number
of serving cell(s); the first control channel candidate is
used for a first serving cell, and the first serving cell be-
longs to one or multiple cell groups among the X cell
groups; the first control channel candidate is used to de-
termine a first identity, and at least one of the first search
space set or the first identity is used to determine at least
a cell group to which the first serving cell belongs from
the X cell groups; the second information block is used
todetermine a firsttime-domain resource set; information
carried by the first control channel candidate is used to
determine time-frequency resources occupied by the first
signal.

[0248] In one embodiment, the second information
block is transmitted through an air interface.

[0249] In one embodiment, the second information
block is transmitted through a radio interface.

[0250] Inone embodiment, a transmitter of the second
information comprises the second node in the present
application.

[0251] In one embodiment, the second information
block comprises all or part of a higher-layer signaling.
[0252] In one embodiment, the second information
block comprises all or part of a physical-layer signaling.
[0253] In one embodiment, the second information
block comprises all or part of an RRC layer signaling.
[0254] In one embodiment, the second information
block comprises all or part of a MAC layer signaling.

[0255] In one embodiment, the second information
block comprises all or part of a System Information Block
(SIB).

[0256] In one embodiment, the second information

block is transmitted through a DL-SCH.

[0257] In one embodiment, the second information
block is transmitted through a PDSCH.

[0258] In one embodiment, the second information
block is transmitted through a Physical Broadcast Chan-
nel (PBCH).

[0259] In one embodiment, the second
block is Cell-Specific.

[0260] In one embodiment, the second
block is UE-specific.

[0261] In one embodiment, the second
block is Per Serving Cell configured.
[0262] In one embodiment, the second information
block comprises all or partial fields of a DCI signaling.
[0263] In one embodiment, the second information
block comprises all or partial fields in an IE "BWP-Down-
link" in an RRC signaling.

[0264] In one embodiment, the second information
block comprises all or partial fields in an IE "BWP-Down-

information

information

information
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linkDedicated" in an RRC signaling.

[0265] In one embodiment, the second information
block comprises all or partial fields in an IE "PDSCH-
Config" in an RRC signaling.

[0266] In one embodiment, the second information
block comprises all or partial fields in an IE "PDSCH-
ConfigPTM" in an RRC signaling.

[0267] In one embodiment, the second information
block comprises all or partial fields in an IE "PDSCH-
ConfigCommon" in an RRC signaling.

[0268] In one embodiment, the second information
block comprises a field "pdsch-TimeDomainAllocation-
List" in an RRC signaling.

[0269] In one embodiment, the second information
block comprises a field "pdsch-TimeDomainAllocation-
ListForPTM" in an RRC signaling.

[0270] In one embodiment, the second information
block comprises a field "pdsch-TimeDomainAllocation-
ListDCI-2-x1-r17"in an RRC signaling, where x1is a pos-
itive integer greater than 6.

[0271] In one embodiment, the second information
block comprises all or partial fields in an Information EI-
ement (IE) "PDSCH-TimeDomainResourceAllocation-
List" in an RRC signaling.

[0272] In one embodiment, the second information
block comprises all or partial fields in an IE "dl-DataToUL-
ACK" in an RRC signaling.

[0273] In one embodiment, the second information
block comprises all or partial fields in an IE "PUCCH-
Config" in an RRC signaling.

[0274] In one embodiment, the second information
block comprises all or partial fields in an IE "dl-DataToUL-
ACK-ForDCIFormat1_2" in an RRC signaling.

[0275] In one embodiment, the second information bl-
cok comprises all or partial fields in an |IE "dI-DataToUL-
ACK" and an IE "dI-DataToUL-ACK-ForDCIFormat1_2"
in an RRC signaling.

[0276] In one embodiment, the second information
block comprises all or partial fields in an IE "dl-DataToUL-
ACK-PTM" in an RRC signaling.

[0277] In one embodiment, the second information
block comprises all or partial fields in an IE "dl-DataToUL-
ACK-ForDCIFormat2_x1"in an RRC signaling, where x1
is a positive integer greater than 6.

[0278] In one embodiment, the first information block
and the second information block respectively belong to
two different IEs in a same RRC signaling.

[0279] In one embodiment, the first information block
and the second information block respectively belong to
two different fields in a same IE in a same RRC signaling.
[0280] In one embodiment, the first information block
and the second information block respectively belong to
two different RRC signalings.

[0281] In one embodiment, the expression that "the
second information block is used to determine afirsttime-
domain resource set" in the claim comprises the following
meaning: the second information block is used by the
first node in the present application to determine the first
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time-domain resource set.

[0282] In one embodiment, the expression that "the
second information block is used to determine afirsttime-
domainresource set" in the claim comprises the following
meaning: the second information block is used to indicate
a Start and Length Indicator Value (SLIV), and the SLIV
indicated by the second information block is used to de-
termine the first time-domain resource set.

[0283] In one embodiment, the expression that "the
second information block is used to determine afirsttime-
domainresource set" in the claim comprises the following
meaning: the second information block is used to indicate
a time offset between downlink data and an uplink
ACK/NACK, and the time offset between the downlink
data and the uplink ACK/NACK indicated by the second
information block is used to determine the first time-do-
main resource set.

[0284] In one embodiment, the expression that "the
second information block is used to determine afirsttime-
domainresource set" in the claim comprises the following
meaning: the second information block is used to indicate
a slot timing offset set K4, and the slot timing offset set
K, is used to determine the first time-domain resource
set.

[0285] In one embodiment, the expression that "the
second information block is used to determine afirsttime-
domainresource set" in the claim comprises the following
meaning: the second information block is used to explic-
itly indicate the first time-domain resource set.

[0286] In one embodiment, the expression that "the
second information block is used to determine afirsttime-
domainresource set" in the claim comprises the following
meaning: the second information block is used to implic-
itly indicate the first time-domain resource set.

[0287] In one embodiment, the expression that "the
second information block is used to determine afirsttime-
domainresource set" in the claim comprises the following
meaning: the second information block indicates a time
interval length between each time-domain resource
block comprised in the first time-domain resource setand
the first bit set.

[0288] In one embodiment, the expression that "the
second information block is used to determine afirsttime-
domainresource set" in the claim comprises the following
meaning: the second information indicates a time interval
length between each time-domain resource block com-
prised in the first time-domain resource set and a signal
or a channel carrying the first bit set; the second infor-
mation block indicates a number of time-domain sym-
bol(s) and/or slot(s) comprised in each time-domain re-
source block comprised in the first time-domain resource
set.

[0289] In one embodiment, the expression that "the
second information block is used to determine afirsttime-
domainresource set" in the claim comprises the following
meaning: the second information block indicates a
number of slot(s) and symbol(s) in a time-domain interval
between each time-domain resource block comprised in
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the first time-domain resource set indicated by the sec-
ond information block and a signal or a channel carrying
the first bit set; the second information block indicates a
number of time-domain symbol(s) and/or slot(s) com-
prised in each time-domain resource block comprised in
the first time-domain resource set.

[0290] In one embodiment, the expression that "the
second information block is used to determine afirsttime-
domain resource set" in the claim comprises the following
meaning: the second information block indicates a
number of slot(s) and symbol(s) in a time-domain interval
between an end time of each time-domain resource block
comprised in the first time-domain resource set indicated
by the second information block and a start time of a
signal or channel carrying the first bit set; the second
information block indicates a number of time-domain
symbol(s) and/or slot(s) comprised in each time-domain
resource block comprised in the first time-domain re-
source set. In one subsidiary embodiment of the above
embodiment, the symbol and the slot adopts a subcarrier
spacing (SCS) of a subcarrier comprised in a signal or
channel carrying the first bit set. In one subsidiary em-
bodiment of the above embodiment, the symbol and the
slotadopts an SCS ofa subcarrier comprisedina PDSCH
corresponding to the first bit set.

Embodiment 6

[0291] Embodiment 6 illustrates a schematic diagram
of X bit subsets according to one embodiment of the
present application, as shown in FIG. 6. In FIG. 6, each
slash-filled rectangle represents a bit subsetin X bit sub-
set, and cross-line-filled figure with an arc top represents
a serving cell comprised in one of X cell groups.

[0292] In embodiment 6, the X cell groups in the
presentapplication are sequentially indexed, and at least
one of the first search space set in or the first identity in
the present application is used to determine an index of
a cell group to which the first serving cell in the present
application belongs; the X bit subsets in the present ap-
plication are concatenated to generate the first bit set in
the present application, and an order of indexes of the X
cell groups is used to determine a concatenation order
of the X bit subsets.

[0293] In one embodiment, the X cell groups are se-
quentially and continuously indexed.

[0294] In one embodiment, the X cell groups are se-
quentially and discontinuously indexed.

[0295] In one embodiment, the X cell groups are suc-
cessively indexed starting from 0.

[0296] In one embodiment, an index of any of the X
cell groups is a positive integer.

[0297] In one embodiment, an index of any of the X
cell groups is a non-negative positive integer.

[0298] In one embodiment, an index of any of the X
cell groups is an identity of the cell group.

[0299] In one embodiment, the X cell groups are se-
quentially indexed according to a condition relation.
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[0300] In one embodiment, the X cell groups are se-
quentially indexed according to magnitude relation of in-
dex values of comprised serving cells.

[0301] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine an index of a cell group to which the
first serving cell belongs" in the claim comprises the fol-
lowing meaning: at least one of the first search space set
or the first identity is used by the first node in the present
application to determine an index of a cell group to which
the first serving cell belongs.

[0302] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine an index of a cell group to which the
first serving cell belongs" in the claim comprises the fol-
lowing meaning: at least one of the first search space set
or the first identity is used to determine an index of a cell
group to which the first serving cell belongs from indexes
of the X cell groups.

[0303] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine an index of a cell group to which the
first serving cell belongs" in the claim comprises the fol-
lowing meaning: both the first search space set and the
firstidentity are used to determine an index of a cell group
to which the first serving cell belongs.

[0304] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine an index of a cell group to which the
first serving cell belongs" in the claim comprises the fol-
lowing meaning: the first search space set is used to de-
termine an index of a cell group to which the first serving
cell belongs.

[0305] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine an index of a cell group to which the
first serving cell belongs" in the claim comprises the fol-
lowing meaning: the first identity is used to determine an
index of a cell group to which the first serving cell belongs.
[0306] In one embodiment, a type of the first search
space set is used to determine an index of a cell group
to which the first serving cell belongs.

[0307] In one embodiment, an index or identity of the
first search space set is used to determine an index of a
cell group to which the first serving cell belongs.

[0308] In one embodiment, a DCI format adopted to
monitor a control channel candidate comprised in the first
search space set is used to determine an index of a cell
group to which the first serving cell belongs.

[0309] In one embodiment, a target index is equal to
an index of one of the X cell groups, and whether the first
search space set is used to schedule groupcast or mul-
ticast traffic is used to determine whether an index of a
cell group to which the first serving cell belongs is equal
to the target index.

[0310] In one embodiment, a target index is equal to
an index of one of the X cell groups, and whether a DCI
format adopted to monitor a control channel candidate
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comprised in the first search space set comprises a DCI
format scheduling groupcast or multicast traffic is used
to determine whether an index of a cell group to which
the first serving cell belongs is equal to the target index.
[0311] In one embodiment, a target index is equal to
anindex of one of the X cell groups, and whether an RNTI
adopted to monitor a control channel candidate com-
prised in the first search space set comprises an RNTI
of groupcast or multicast traffic is used to determine
whether an index of a cell group to which the first serving
cell belongs is equal to the target index.

[0312] In one embodiment, the first search space set
is used to determine an index of a cell group to which the
first serving cell belongs according to condition relation.
[0313] In one embodiment, a type of the first identity
is used to determine an index of a cell group to which the
first serving cell belongs.

[0314] Inone embodiment, the firstidentity is an RNTI,
an RNTI type to which the first identity belongs is used
to determine an index of a cell group to which the first
serving cell belongs.

[0315] In one embodiment, a range to which the first
identity belongs is used to determine an index of a cell
group to which the first serving cell belongs.

[0316] In one embodiment, a target index is equal to
an index of one of the X cell groups, and whether the first
identity is used for groupcast or multicast traffic is used
to determine whether an index of a cell group to which
the first serving cell belongs is equal to the target index.
[0317] In one embodiment, a target index is equal to
an index of one of the X cell groups, and whether the first
identity is used for groupcast or multicast traffic is used
to determine whether an index of a cell group to which
the first serving cell belongs is equal to the target index.
[0318] In one embodiment, a target index is equal to
an index of one of the X cell groups, and whether the first
identity is equal to a specific identity is used to determine
whether an index of a cell group to which the first serving
cell belongs is equal to the target index. In one subsidiary
embodiment of the above embodiment, the specificiden-
tity is one of a G-RNTI, an M-RNTI, an SC-RNTI and an
SC-N-RNTI. In one subsidiary embodiment of the above
embodiment, the specific identity is used for an RNTI of
groupcast or broadcast traffic. In one subsidiary embod-
iment of the above embodiment, the specific identity is
used for an identity of groupcast or broadcast traffic.
[0319] In one embodiment, a target index is equal to
an index of one of the X cell groups, whether the first
identity belongs to a target identity set is used to deter-
mine whether an index of a cell group to which the first
serving cell belongs is equal to the target index, and the
target identity set comprises a positive integer number
of identity(identities). In one subsidiary embodiment of
the above embodiment, the target identity set is prede-
fined. In one subsidiary embodiment of the above em-
bodiment, the target identity set comprises an identity
used for groupcast or broadcast traffic. In one subsidiary
embodiment of the above embodiment, the target identity
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set is configurable. In one subsidiary embodiment of the
above embodiment, the target identity set is fixed.
[0320] In one embodiment, bits in the X bit subset are
sequentially concatenated to obtain the first bit set.
[0321] In one embodiment, bits comprised in any of
the X bit subsets are sequentially indexed, and bits com-
prised in any of the X bit subsets are sequentially ar-
ranged in the first bit set according to a concatenation
oeder of the X bit subsets.

[0322] In one embodiment, bits comprised in any of
the X bit subset are sequentially arranged, and bits com-
prised in two adjacentbit subsets among the X bit subsets
are arranged end-to-end to generate the first bit set.
[0323] Inone embodiment, bits in the X bit subsets are
sequentially arranged to obtain the first bit set according
to a concatenation order of the X bit subsets.

[0324] In one embodiment, the expression that "an or-
der of indexes of the X cell groups is used to determine
a concatenation order of the X bit subsets" in the claim
comprises the following meaning: a sequence of indexes
of the X cell groups is used by the first node in the present
application to determine a concatenation order of the X
bit subsets.

[0325] Inone embodiment, the expression that "an or-
der of indexes of the X cell groups is used to determine
a concatenation order of the X bit subsets" in the claim
comprises the following meaning: the X bit subsets are
concatenated according to an ascending orderofindexes
of corresponding cell groups in the X cell groups.
[0326] In one embodiment, the expression that "an or-
der of indexes of the X cell groups is used to determine
a concatenation order of the X bit subsets" in the claim
comprises the following meaning: the X bit subsets are
concatenated according to adescending order ofindexes
of corresponding cell groups in the X cell groups.
[0327] Inone embodiment, the expression that "an or-
der of indexes of the X cell groups is used to determine
a concatenation order of the X bit subsets" in the claim
comprises the following meaning: the X bit subsets are
concatenated according to an ascending orderofindexes
of corresponding cell groups in the X cell groups.
[0328] Inone embodiment, the expression that "an or-
der of indexes of the X cell groups is used to determine
a concatenation order of the X bit subsets" in the claim
comprises the following meaning: the X bit subsets are
concatenated according to an ascending orderofindexes
of corresponding cell groups in the X cell groups.
[0329] Inone embodiment, the expression that "an or-
der of indexes of the X cell groups is used to determine
a concatenation order of the X bit subsets" in the claim
comprises the following meaning: order of any of the X
bit subsets during concatenation is the same as an index
order of corresponding cell groups in the X cell groups.
[0330] Inone embodiment, the expression that "an or-
der of indexes of the X cell groups is used to determine
a concatenation order of the X bit subsets” in the claim
comprises the following meaning: an order of an index
of any of the X cell groups in the X cell groups is used to
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determine a position of a corresponding bit subset in the
X bit subsets in the first bit set.

Embodiment 7

[0331] Embodiment 7 illustrates a schematic diagram
of a first control resource pool according to one embod-
iment of the present application, as shown in FIG. 7. In
FIG. 7, afirstcontrol resource pool and a control resource
pool other than a first control resource pool are respec-
tively transmitted from TRP#1 and TRP#2.

[0332] In embodiment 7, the first search space set in
the present application is associated with a first control
resource set, the first control resource set belongs to a
first control resource pool, and an index of the first control
resource pool is used to determine a cell group to which
the first serving cell in the present application belongs
from the X cell groups in the present application.

[0333] In one embodiment, the first information block
is used to determine that the first search space set and
the first control resource set are associated.

[0334] In one embodiment, the first receiver in the
present application receives a third information block,
and the third information block is used to determine that
the first search space set and the first control resource
set are associated.

[0335] In one embodiment, a CCE occupied by any
control channel candidate comprised in the first search
space set belongs to the first control resource set.
[0336] In one embodiment, an index of the first search
space set and an index of the first control resource set
are associated.

[0337] In one embodiment, a REG occupied by any
control channel candidate comprised in the first search
space set belongs to the first control resource set.
[0338] In one embodiment, the first control resource
set is used to determine a mapping between a CCE oc-
cupied by any control channel candidate comprised in
the first search space set and an occupied REG.
[0339] In one embodiment, the first control resource
setis usedto determine a Quasi co-location of any control
channel candidate comprised in the first search space
set.

[0340] In one embodiment, the first control resource
set comprises more than one CCE.

[0341] In one embodiment, the first control resource
setis a Control Resource Set (CORESET).

[0342] In one embodiment, the first control resource
set comprises more than one CCE, and any two CCEs
comprised in the first control resource set belong to a
same CORESET.

[0343] In one embodiment, the first control resource
set comprises more than one Resource Element Group
(REG).

[0344] In one embodiment, the first control resource

set is allocated a CORESET index.
[0345] In one embodiment, the first information block
is used to determine the first control resource set.
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[0346] In one embodiment, two different fields in the
firstinformation block are respectively used to determine
the first Search Space Set and the first control resource
set.

[0347] In one embodiment, the first control resource
pool comprises a positive integer number of CORE-
SET(s).

[0348] In one embodiment, the first control resource

pool comprises more than one CORESET.

[0349] In one embodiment, the first information block
is used to determine an index of a control resource pool
to which the first control resource set belongs.

[0350] In one embodiment, the first control resource
pool is a CORESET pool.

[0351] In one embodiment, the first control resource
pool belongs to H candidate control resource pools, H
being a positive integer greater than 1; indexes of any
two of the H candidate control resource pools are une-
qual. In one subsidiary embodiment of the above embod-
iment, H is equal to 2. In one subsidiary example of the
above embodiment, QCLs of any two of the H candidate
control resource pools are different. In one subsidiary
embodiment of the above embodiment, H is equal to 2,
and indexes of the H candidate control resource pools
are respectively "0" and "1". In one subsidiary embodi-
ment of the above embodiment, any two of the H candi-
date control resource pools belong to different Transmit
Receive Points (TRPs). In one subsidiary embodiment
of the above embodiment, any two of the H candidate
control resource pools belong to different panels. In one
subsidiary embodiment of the above embodiment, initial
values of scrambling sequences of control channel can-
didates comprised in any two of the H candidate control
resource pools are unequal. In one subsidiary embodi-
ment of the above embodiment, the H candidate control
resource pools are predefined or configurable.

[0352] Inone embodiment, an index of the first control
resource pool is a non-negative integer.

[0353] Inone embodiment, an index of the first control
resource pool is a positive integer.

[0354] In one embodiment, an index of the first control
resource pool is equal to one of 0 or 1.

[0355] Inone embodiment, anindex of the first control
resource pool is related to QCL of the first control re-
source pool.

[0356] Inone embodiment, an index of the first control
resource pool is related to a TRP corresponding to the
first control resource pool.

[0357] Inone embodiment, an index of the first control
resource pool is related to a panel corresponding to the
first control resource pool.

[0358] In one embodiment, the expression that "an in-
dex of the first control resource pool is used to determine
a cell group to which the first serving cell belongs from
the X cell groups" in the claim comprises the following
meaning: an index of the first control resource pool is
used by the first node in the present application to deter-
mine a cell group to which the first serving cell belongs
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from the X cell groups.

[0359] In one embodiment, the expression that "an in-
dex of the first control resource pool is used to determine
a cell group to which the first serving cell belongs from
the X cell groups" in the claim comprises the following
meaning: an index of the first control resource pool is
used to determine a cell group to which the first serving
cell belongs from the X cell groups according to a con-
dition relation.

[0360] In one embodiment, the expression that "an in-
dex of the first control resource pool is used to determine
a cell group to which the first serving cell belongs from
the X cell groups" in the claim comprises the following
meaning: an index of the first control resource pool is
equal to one of 0 or 1; when an index of the first control
resource pool is equal to 0, the first serving cell belongs
to a first cell group; when an index of the first control
resource pool is equal to 1, the first serving cell belongs
to a second cell group; the first cell group and the second
cell group are respectively two different cell groups in the
X cell groups.

[0361] In one embodiment, the expression that "an in-
dex of the first control resource pool is used to determine
a cell group to which the first serving cell belongs from
the X cell groups" in the claim comprises the following
meaning: an index of the first control resource pool is
equal to one of 0 or 1; when an index of the first control
resource pool is equal to 0 and the first search space set
is a search space set other than a target type, the first
serving cell belongs to a first cell group; when an index
of the first control resource pool is equal to 1 and the first
search space set is a search space set other than the
target type, the first serving cell belongs to a second cell
group; when the first search space set is a search space
set of the target type, the first serving cell belongs to a
third cell group; the first cell group is one of X cell groups,
the second cell group is one of the X cell groups, and the
third cell group is one of the X cell groups. In one sub-
sidiary embodiment of the above embodiment, the target
type is a search space set type used for groupcast or
broadcast traffic. In one subsidiary embodiment of the
above embodiment, the target type is a Common Search
Space (CSS) set type other than Type0, TypeOA, Type1,
Type2, Type3. In one subsidiary embodiment of the
above embodiment, the target type is Type 4 of a CSS
set. In one subsidiary embodiment of the above embod-
iment, the target type is a search space set type support-
ing a specific DCI format. In one subsidiary embodiment
of the above embodiment, the target type is a CSS set.
In one subsidiary embodiment of the above embodiment,
the target type is a UE-Specific Search Space set. In one
subsidiary embodiment of the above embodiment, the
target type is a search space set type supporting a DCI
format used for groupcast or broadcast traffic. In one sub-
sidiary embodiment of the above embodiment, the target
type is a given range of an index of a search space set.
[0362] In one embodiment, the expression that "an in-
dex of the first control resource pool is used to determine
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a cell group to which the first serving cell belongs from
the X cell groups" in the claim comprises the following
meaning: an index of the first control resource pool is
equal to one of 0 or 1; when an index of the first control
resource pool is equal to 0 and a DCI format supported
by the first search space set does not comprise a target
DCI format, the first serving cell belongs to a first cell
group; when an index of the first control resource pool is
equal to 1 and a DCI format supported by the first search
space set does not comprise the target DCI format, the
first serving cell belongs to a second cell group; when a
DCI format supported by the first search space set com-
prises the target DCI format, the first serving cell belongs
to a third cell group; the first cell group is one of the X
cell groups, the second cell group is one of the X cell
groups, and the third cell group is one of the X cell groups.
In one subsidiary embodiment of the above embodiment,
the target DCI format is used for groupcast or broadcast
traffic. In one subsidiary embodiment of the above em-
bodiment, the target DCI format is DCI format 2_7.
[0363] In one embodiment, the expression that "an in-
dex of the first control resource pool is used to determine
a cell group to which the first serving cell belongs from
the X cell groups" in the claim comprises the following
meaning: an index of the first control resource pool is
equal to one of 0 or 1; when an index of the first control
resource pool is equal to 0 and a type of the first identity
isatype otherthanthe targetidentity type, thefirstserving
cell belongs to a first cell group; when an index of the
first control resource pool is equal to 1 and a type of the
first identity is a type other than the target identity type,
the first serving cell belongs to a second cell group; when
a type of the first identity is the target identity type, the
first serving cell belongs to a third cell group; the first cell
group is a cell group in the X cell groups, the second cell
group is a cell group in the X cell groups, and the third
cell group is one of the X cell groups. In one subsidiary
embodiment of the above embodiment, the targetidentity
type is used for groupcast or broadcast services. In one
subsidiary embodiment of the above embodiment, the
target identity type corresponds to a specific RNTI value
range. In one subsidiary embodiment of the above em-
bodiment, the target identity type is one of a G-RNTI, an
M-RNTI, an SC-RNTI and an SC-N-RNTI.

[0364] In one embodiment, the first control resource
set belongs to a scheduling cell of the first serving cell.
[0365] In one embodiment, the first control resource
set belongs to a BWP of a scheduling cell of the first
serving cell in frequency domain.

[0366] In one embodiment, the first control resource
set belongs to the first serving cell.

[0367] In one embodiment, the first control resource
set belongs to a BWP of the first serving cell in frequency
domain.

Embodiment 8

[0368] Embodiment 8 illustrates a schematic diagram
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of a relation between a first time-domain resource set
and a second time-domain resource set according to one
embodiment of the present application, as shown in
FIG.8. In FIG. 8, the horizontal axis represents time, in
cases A and B, each slash-filled rectangle represents a
time-domain resource block comprised in a first time-do-
main resource set, each cross-line-filled rectangle rep-
resents a time-domain resource block comprised in a
second time-domain resource set, and the black-dot-
filled rectangle represents a first bit set; in case A, there
do not exist completely or partially overlapping time-do-
main resource blocks between a first time-domain re-
source set and a second time-domain resource set; in
case B, there exist completely or partially overlapping
time-domain resource blocks between a first time-do-
main resource set and a second time-domain resource
set.

[0369] Inembodiment8, the firsttime-domain resource
set in the present application comprises more than one
time-domain resource block; the first control channel can-
didate in the present application is used to determine a
target time-domain resource block, the target time-do-
main resource block belongs to a second time-domain
resource set, and the second time-domain resource set
comprises more than one time-domain resource block;
whether there exist completely or partially overlapping
time-domain resource blocks between the first time-do-
main resource set and the second time-domain resource
set is used to determine the X cell groups in the present
application.

[0370] In one embodiment, each time-domain re-
source block comprised in the first time-domain resource
set is a candidate PDSCH occasion.

[0371] In one embodiment, each time-domain re-
source block comprised in the first time-domain resource
set is a potential PDSCH occasion.

[0372] In one embodiment, each time-domain re-
source block comprised in the first time-domain resource
set is a candidate PDSCH occasion to feed back a
HARQ-ACK through the first bit set.

[0373] In one embodiment, each time-domain re-
source block comprised in the first time-domain resource
set is a candidate PDSCH occasion corresponding to a
HARQ-ACK bit comprised in the first bit set.

[0374] In one embodiment, each time-domain re-
source block comprised in the first time-domain resource
set comprises a positive integer number of continuous
time-domain symbols.

[0375] In one embodiment, a time-domain resource
block comprised in the first time-domain resource set
comprises time-domain discrete symbols.

[0376] In one embodiment, any two time-domain re-
source blocks comprised in the first time-domain re-
source set are different.

[0377] In one embodiment, the first time-domain re-
source set comprises two same time-domain resource
blocks.

[0378] In one embodiment, there exist overlapping
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time-domain symbols between two time-domain re-
source blocks comprised in the first time-domain set.
[0379] In one embodiment, there do not exist overlap-
ping time-domain symbols between any two time-domain
resource blocks in the first time-domain resource set.
[0380] In one embodiment, the expression that "the
first control channel candidate is used to determine a
target time-domain resource block" in the claim compris-
es the following meaning: the first node in the present
application assumes that the first control channel candi-
date is used to determine the target time-domain re-
source block.

[0381] In one embodiment, the expression that "the
first control channel candidate is used to determine a
target time-domain resource block" in the claim compris-
es the following meaning: a DCI potentially carried by the
first control channel candidate is used to determine the
target time-domain resource block.

[0382] In one embodiment, the expression that "the
first control channel candidate is used to determine a
target time-domain resource block" in the claim compris-
es the following meaning: when the first control channel
candidate carries a DCI, a DCI carried by the first control
channel candidate is used to determine the target time-
domain resource block.

[0383] In one embodiment, the expression that "the
first control channel candidate is used to determine a
target time-domain resource block" in the claim compris-
es the following meaning: when the first control channel
candidate is occupied by a PDCCH, a PDCCH occupying
the first control channel candidate is used to determine
the target time-domain resource block.

[0384] In one embodiment, the expression that "the
first control channel candidate is used to determine a
target time-domain resource block" in the claim compris-
es the following meaning: the first control channel can-
didate is used to indicate a time interval between a start
time of the target time-domain resource block and an end
time of time-domain resources occupied by the first con-
trol channel candidate.

[0385] In one embodiment, the expression that "the
first control channel candidate is used to determine a
target time-domain resource block" in the claim compris-
es the following meaning: the first control channel can-
didate is used to indicate a number of slot(s) and a
number of time-domain symbol(s) comprised in a time
interval between a start time of the target time-domain
resource block and an end time of time-domain resources
occupied by the first control channel candidate.

[0386] In one embodiment, each time-domain re-
source block comprised in the second time-domain re-
source set is a candidate PDSCH occasion.

[0387] In one embodiment, each time-domain re-
source block comprised in the second time-domain re-
source set is a candidate PDSCH occasion used for
groupcast or multicast traffic.

[0388] In one embodiment, each time-domain re-
source block comprised in the second time-domain re-
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source set is a candidate PDSCH occasion feeding back
a HARQ-ACK through the first bit set.

[0389] In one embodiment, each time-domain re-
source block comprised in the second time-domain re-
source set is a candidate PDSCH occasion correspond-
ing to a HARQ-ACK bit comprised in the first bit set.
[0390] In one embodiment, each time-domain re-
source block comprised in the second time-domain re-
source set comprises a positive integer number of con-
tinuous time-domain symbols.

[0391] In one embodiment, a time-domain resource
block comprised in the second time-domain resource set
comprises time-domain discrete symbols.

[0392] In one embodiment, any two time-domain re-
source blocks comprised in the second time-domain re-
source set are different.

[0393] In one embodiment, the second time-domain
resource set comprises two same time-domain resource
blocks.

[0394] In one embodiment, there exist overlapping
time-domain symbols between two time-domain re-
source blocks comprised in the second time-domain re-
source set.

[0395] In one embodiment, there do not exist overlap-
ping time-domain symbols between any two time-domain
resource blocks in the second time-domain resource set.
[0396] In one embodiment, the first receiver receives
a fourth information block, where the fourth information
block is used to determine the second time-domain re-
source set. In one subsidiary embodiment of the above
embodiment, a fourth information block and the second
information block are two different IEs in a same RRC-
layer signaling. In one subsidiary embodiment of the
above embodiment, a fourth information block and the
second information block are two different fields in a
same I[Einasame RRC-layer signaling. In one subsidiary
embodiment of the above embodiment, a fourth informa-
tion block and the second information block are two dif-
ferent RRC-layer signalings. In one subsidiary embodi-
ment of the above embodiment, the fourth information
block is used to indicate a Start and Length Indicator
Value (SLIV), and the SLIV indicated by the fourth infor-
mation block is used to determine the second time-do-
main resource set. In one subsidiary embodiment of the
above embodiment, the fourth information block is used
to indicate a time offset between downlink data and an
uplink ACK/NACK, and the time offset between the down-
link data and the uplink ACK/NACK indicated by the
fourth information block is used to determine the second
time-domain resource set. In one subsidiary embodiment
of the above embodiment, the fourth information block
comprises all or partial fields in an IE "PDSCH-TimeDo-
mainAllocationListPTM" in an RRC signaling. In one sub-
sidiary embodiment of the above embodiment, the fourth
information block comprises all or partial fields in an IE
"dl-DataToUL-ACK-PTM" in an RRC signaling. In one
subsidiary embodiment of the above embodiment, the
fourth information block comprises all or partial fields in

10

15

20

25

30

35

40

45

50

55

22

42

an IE "dl-DataToUL-ACK-ForDCIFormat2_x1" in an
RRC signaling, where x1 is a positive integer greater than
6.

[0397] In one embodiment, a type of the first search
space set is used to determine whether the second time-
domain resource set and the first time-domain resource
set are the same.

[0398] Inone embodiment, an index of the first search
space set is used to determine whether the second time-
domain resource set and the first time-domain resource
set are the same.

[0399] In one embodiment, a DCI format adopted to
monitor the first control channel candidate is used to de-
termine whether the second time-domain resource set
and the first time-domain resource set are the same.
[0400] In one embodiment, the first identity is used to
determine whether the second time-domain resource set
and the first time-domain resource set are the same.
[0401] In one embodiment, each time-domain re-
source block comprised in the first time-domain resource
set is a candidate first-type PDSCH occasion, and each
time-domain resource block comprised in the second
time-domain resource set is a candidate second-type
PDSCH occasion; the first-type PDSCH and the second-
type PDSCH are different. In one subsidiary embodiment
of the above embodiment, scrambling sequences of the
first-type PDSCH and the second-type PDSCH are dif-
ferent. In one subsidiary embodiment of the above em-
bodiment, initial values of scrambling sequence genera-
tors of the first-type PDSCH and the second-type PDSCH
are different. In one subsidiary embodiment of the above
embodiment, RNTIs corresponding to the first-type PD-
SCH and the second-type PDSCH are different. In one
subsidiary embodiment of the above embodiment, the
first-type PDSCH is used for a UE-specific PDSCH, and
the second-type PDSCH is used for a PDSCH of group-
cast or broadcast traffic.

[0402] In one embodiment, any time-domain resource
block comprised in the firsttime-domain resource setand
any time-domain resource block comprised in the second
time-domain resource set are different.

[0403] In one embodiment, there exists a same time-
domain resource block between the first time-domain re-
source set and the second time-domain resource set.
[0404] In one embodiment, time-domain resource
blocks comprised in the first time-domain resource set
and the second time-domain resource set are completely
the same.

[0405] In one embodiment, the first time-domain re-
source set and the second time-domain resource set are
different.

[0406] In one embodiment, a time-domain resource
block comprised in the second time-domain resource set
is atime-domain resource block other than atime-domain
resource block comprised in the first time-domain re-
source set.

[0407] In one embodiment, a time-domain resource
block comprised in the second time-domain resource set



43

is different from any time-domain resource block com-
prised in the first time-domain resource set.

[0408] In one embodiment, the target time-domain re-
source block is a time-domain resource block comprised
in the second time-domain resource set.

[0409] Inone embodiment, the expression that"wheth-
er there exist completely or partially overlapping time-
domain resource blocks between the first time-domain
resource set and the second time-domain resource set
is used to determine the X cell groups" in the claim com-
prises the following meaning: whether exist overlapping
time-domain symbols between the first time-domain re-
source set and the second time-domain resource set is
used to determine the X cell groups.

[0410] Inone embodiment, the expression that"wheth-
er there exist completely or partially overlapping time-
domain resource blocks between the first time-domain
resource set and the second time-domain resource set
is used to determine the X cell groups" in the claim com-
prises the following meaning: whether there exist com-
pletely or partially overlapping time-domain resource
blocks between the first time-domain resource set and
the second time-domain resource set is used by the first
node in the present application to determine the X cell
groups.

[0411] Inone embodiment, the expression that"wheth-
er there exist completely or partially overlapping time-
domain resource blocks between the first time-domain
resource set and the second time-domain resource set
is used to determine the X cell groups" in the claim com-
prises the following meaning: whether there exist com-
pletely or partially overlapping time-domain resource
blocks between the first time-domain resource set and
the second time-domain resource set is used by the first
node in the present application to determine X.

[0412] Inone embodiment, the expression that"wheth-
er there exist completely or partially overlapping time-
domain resource blocks between the first time-domain
resource set and the second time-domain resource set
is used to determine the X cell groups" in the claim com-
prises the following meaning: when there do not exist
completely or partially overlapping time-domain resource
blocks between the first time-domain resource set and
the second time-domain resource set, X is equal to 2;
when there exist completely or partially overlapping time-
domain resource blocks between the first time-domain
resource set and the second time-domain resource set,
Xis equal to 3.

[0413] Inone embodiment, the expression that"wheth-
er there exist completely or partially overlapping time-
domain resource blocks between the first time-domain
resource set and the second time-domain resource set
is used to determine the X cell groups" in the claim com-
prises the following meaning: when there do not exist
completely or partially overlapping time-domain resource
blocks between the first time-domain resource set and
the second time-domain resource set, X is equal to 1;
when there exist completely or partially overlapping time-
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domain resource blocks between the first time-domain
resource set and the second time-domain resource set,
Xis equal to 2;

[0414] Inoneembodiment, the expression that"wheth-
er there exist completely or partially overlapping time-
domain resource blocks between the first time-domain
resource set and the second time-domain resource set
is used to determine the X cell groups" in the claim com-
prises the following meaning: when there do not exist
completely or partially overlapping time-domain resource
blocks between the first time-domain resource set and
the second time-domain resource set and when a
number of CORESET pool(s) provided to the first serving
cell is equal to 1, X is equal to 1; when there do not exist
compeletly or partially overlapping time-domain resource
blocks between the first time-domain resource set and
the second time-domain resource set and when a
number of CORESET pool(s) provided to the first serving
cell is equal to 2, X is equal to 2; when there exist com-
peletly or partially overlapping time-domain resource
blocks between the first time-domain resource set and
the second time-domain resource set and when a
number of CORESET pool(s) provided to the first serving
cell is equal to 2, X is equal to 3.

[0415] In one embodiment, a number of CORESET
pool(s) provided to the first serving cell is used to deter-
mine the X cell groups.

[0416] In one embodiment, a number of CORESET
pool(s) provided to the first serving cell is used to deter-
mine the X.

[0417] In one embodiment, the first transmitter trans-
mits a sixth information block, herein, the sixth informa-
tion block is used to indicate whether the first node sup-
ports that there exist completely or partially overlapping
time-domain resource blocks between the first time-do-
main resource set and the second time-domain resource
set. In one subsidiary embodiment of the above embod-
iment, the sixth information block comprises UE capabil-
ity information. In one subsidiary embodiment of the
above embodiment, the sixth information block is used
to indicate whether the first node supports Frequency
Division Multiplexing (FDM) of a groupcast PDSCH and
a unicast PDSCH.

Embodiment 9

[0418] Embodiment 9 illustrates a schematic diagram
of a first bit block according to one embodiment of the
present application, as shown in FIG. 9. In FIG. 9, the
cross-line-filled rectangle represents a first bit block, the
slash-filled thick rectangle represents a first bit subset,
and the reticle-filled rectangle represents a first time-do-
main occasion.

[0419] Inembodiment9, a first bit subset is one of the
Xbit subsets in the present application, the first bit subset
comprises a first bit block, the first bit block comprises a
positive integer number of bit(s), and any bit comprised
in the first bit block belongs to the first bit subset; the first
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bit block corresponds to a first time-domain occasion, the
first time-domain occasion is a time-domain occasion
comprised in a first occasion set, the first occasion set
comprises a positive integer number of time-domain oc-
casion(s), and a position of the first time-domain occasion
in the first occasion set is used to determine the first bit
block from the first bit subset.

[0420] Inone embodiment, the first bit subset compris-
es a bit other than the first bit block.

[0421] In one embodiment, the first bit block only com-
prises 1 bit.

[0422] Inone embodiment, the first bit block comprises
more than one bit.

[0423] In one embodiment, a number of bit(s) com-
prised in the first bit block is equal to 1.

[0424] Inone embodiment, a number of bits comprised
in the first bit block is greater than 1.

[0425] Inone embodiment, the first bit block comprises
a HARQ-ACK of a Transport Block (TB).

[0426] Inone embodiment, the first bit block comprises
a HARQ-ACK of a Code Block (CB).

[0427] In one embodiment, the first time-domain occa-
sion is any time-domain occasion comprised in a first
occasion set.

[0428] In one embodiment, the first time-domain occa-
sion and the target time-domain resource block in the
present application are the same.

[0429] In one embodiment, the first time-domain occa-
sion and the target time-domain resource block in the
present application are different.

[0430] In one embodiment, the target time-domain re-
source block in the present application is a time-domain
occasion in the first occasion set.

[0431] In one embodiment, the target time-domain re-
source block in the present application is a time-domain
occasion other than the first occasion set.

[0432] In one embodiment, any time-domain occasion
comprised in the first occasion setis a candidate PDSCH
occasion.

[0433] Inone embodiment, any time-domain occasion
comprised in the first occasion setis a candidate PDSCH
Reception Occasion.

[0434] In one embodiment, any time-domain occasion
comprised in the first occasion setis a candidate PDSCH
reception occasion corresponding to an SLV.

[0435] In one embodiment, any time-domain occasion
comprised in the first occasion setis a candidate PDSCH
Reception Occasion used for groupcast or broadcast traf-
fic.

[0436] In one embodiment, the first occasion set cor-
responds a PDSCH Time Domain Allocation List of
groupcast or broadcast traffic.

[0437] In one embodiment, the first occasion set cor-
responds a PDSCH Time Domain Allocation List.
[0438] In one embodiment, any time-domain occasion
comprised in the first occasion set is a time-domain re-
source block comprised in the first time-domain resource
set in the present application.
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[0439] In one embodiment, any time-domain occasion
comprised in the first occasion set is a time-domain re-
source block comprised in the second time-domain re-
source set in the present application.

[0440] In one embodiment, the first occasion set and
the first time-domain resource set are equivalent, any
time-domain occasion comprised in the first occasion set
is a time-domain resource block comprised in the first
time-domain resource set in the present application, and
any time-domain resource block comprised in the first
time-domain resource set in the present application is a
time-domain occasion comprised in the first occasion set.
[0441] In one embodiment, the first occasion set and
the second time-domain resource set are equivalent, any
time-domain occasion comprised in the first occasion set
is a time-domain resource block comprised in the second
time-domain resource set in the present application, and
any time-domain resource block comprised in the second
time-domain resource set in the present application is a
time-domain occasion comprised in the first occasion set.
[0442] In one embodiment, the first occasion set and
the first time-domain resource set are different.

[0443] In one embodiment, the first occasion set and
the second time-domain resource set are different.
[0444] In one embodiment, the first occasion set is a
subset of the first time-domain resource set.

[0445] In one embodiment, the first occasion set is a
subset of the second time-domain resource set.

[0446] In one embodiment, any time-domain occasion
comprised in the first occasion set comprises a positive
integer number of time-domain symboil(s).

[0447] In one embodiment, any time-domain occasion
comprised in the first occasion set comprises a positive
integer number of continuous time-domain symbol(s).
[0448] In one embodiment, any two time-domain oc-
casions comprised in the first occasion set belong to a
same slot.

[0449] Inone embodiment,time-domain symbols com-
prised in any two time-domain occasions comprised in
the first occasion set belong to a same slot.

[0450] In one embodiment, all time-domain occasions
comprised in the first occasion set belong to a same slot.
[0451] In one embodiment, two time-domain occa-
sions comprised in the first occasion set respectively be-
long to different slots.

[0452] In one embodiment, the expression that "a po-
sition of the first time-domain occasion in the first occa-
sion set is used to determine the first bit block from the
firstbit subset" in the claim comprises the following mean-
ing: a position of the first time-domain occasion in the
first occasion set is used by the first node in the present
application to determine the first bit block from the first
bit subset.

[0453] In one embodiment, the expression that "a po-
sition of the first time-domain occasion in the first occa-
sion set is used to determine the first bit block from the
firstbit subset" in the claim comprises the following mean-
ing: a position of the first time-domain occasion in the
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first occasion set is used to determine a position of the
first bit block in the first bit subset from the first bit subset.
[0454] In one embodiment, the expression that "a po-
sition of the first time-domain occasion in the first occa-
sion set is used to determine the first bit block from the
firstbit subset" in the claim comprises the following mean-
ing: a position of the first time-domain occasion in the
first occasion set is used to determine an index of a bit
comprised in the first bit block in the first bit subset from
the first bit subset.

[0455] In one embodiment, the expression that "a po-
sition of the first time-domain occasion in the first occa-
sion set is used to determine the first bit block from the
firstbit subset" in the claim comprises the following mean-
ing: a position of the first time-domain occasion in the
first occasion set is used to determine a position of the
first bit block in the first bit subset from the first bit subset
according to a Type1 HARQ-ACK codebook.

[0456] In one embodiment, the expression that "a po-
sition of the first time-domain occasion in the first occa-
sion set is used to determine the first bit block from the
firstbit subset" in the claim comprises the following mean-
ing: a position of the first time-domain occasion in the
first occasion set is used to determine a position of the
first bit block in the first bit subset from the first bit subset
according to a Pseudo-Code.

[0457] In one embodiment, the expression that "a po-
sition of the first time-domain occasion in the first occa-
sion set is used to determine the first bit block from the
firstbit subset" in the claim comprises the following mean-
ing: a position of the first time-domain occasion in the
first occasion set is used to determine a position of the
first bit block in the first bit subset from the first bit subset
according to counting logic.

[0458] In one embodiment, a position of the first time-
domain occasion in the first occasion set includes: an
index of the first time-domain occasion in the first occa-
sion set.

[0459] In one embodiment, time-domain occasions
comprised in the first occasion set are sequentially in-
dexed according to ascending order of start time, and a
position of the first time-domain occasion in the first oc-
casion set comprises: an index of the first time-domain
occasion in the first occasion set.

[0460] In one embodiment, time-domain occasions
comprised in the first occasion set are sequentially in-
dexed according to descending order of start time, and
a position of the first time-domain occasion in the first
occasion set comprises: anindex of the first time-domain
occasion in the first occasion set.

[0461] In one embodiment, time-domain occasions
comprised in the first occasion set are indexed according
to ascending order of end time, and a position of the first
time-domain occasion in the first occasion set comprises:
an index of the first time-domain occasion in the first oc-
casion set.

[0462] In one embodiment, time-domain occasions
comprised in the first occasion set are sequentially in-
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dexed according to descending order of end time, and a
position of the first time-domain occasion in the first oc-
casion set comprises: an index of the first time-domain
occasion in the first occasion set.

Embodiment 10

[0463] Embodiment 10 illustrates a schematic diagram
of M occasion set(s) according to one embodiment of the
present application, as shown in FIG. 10. In FIG. 10, the
second column on the left to the fourth column on the left
represent one of the M occasion set(s), and the fifth col-
umn on the left to the seventh column on the left represent
another one of the M occasion set(s); d; (j) represents a
number of slot(s) comprised in a time interval between a
corresponding time-domain occasion and a scheduled
PDCCH, and §; (j) and L (j) respectively represent a start
symbol and a time-domain occasion length (represented
in a number of symbol(s)) in an SLIV of a corresponding
time-domain occasion. M=2 in the embodiment does not
limit the case that the present application supports M
being greater than 2.

[0464] In embodiment 10, the first occasion set in the
present application is one of M occasion set(s), and any
of the M occasion set(s) comprises a positive integer
number of time-domain occasion(s), M being a positive
integer; when M is greater than 1, at least one of the first
search space set in the present application or the first
identity in the present application is used to determine
the first occasion set from the M occasion set(s).

[0465] In one embodiment, M is equal to 2.

[0466] In one embodiment, M is equal to 3.

[0467] In one embodiment, M is equal to 4.

[0468] In one embodiment, M is equal to 5.

[0469] In one embodiment, M is greater than 5.
[0470] In one embodiment, all time-domain occasions

comprised in any of the M occasion set(s) belong to mul-
tiple same slots.

[0471] In one embodiment, all time-domain occasions
comprised in any of the M occasion set(s) belong to a
same slot.

[0472] In one embodiment, any time-domain occasion
comprised in any of the M occasion set(s) is a candidate
PDSCH occasion.

[0473] In one embodiment, any time-domain occasion
comprised in any of the M occasion set(s) is a candidate
PDSCH reception occasion.

[0474] In one embodiment, any time-domain occasion
comprised in any of the M occasion set(s) is a candidate
PDSCH reception occasion corresponding to an SLIV
[0475] In one embodiment, any time-domain occasion
comprised in any of the M occasion set(s) is PDSCH
time-domain resources that can be configured by a PD-
SCH time-domain resource allocation.

[0476] In one embodiment, any time-domain occasion
comprised in any of the M occasion set(s) is a candidate
PDSCH reception occasion corresponding to a group pf
Ko and SLIV
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[0477] In one embodiment, any time-domain occasion
comprised in any of the M occasion set(s) is a time-do-
main resource block comprised in the first time-domain
resource set in the present application or a time-domain
resource block comprised in the second time-domain re-
source set in the present application.

[0478] In one embodiment, any time-domain occasion
comprised in any of the M occasion set(s) comprises a
positive integer number of time-domain symbol(s).
[0479] In one embodiment, any time-domain occasion
comprised in any of the M occasion set(s) comprises a
positive integer number of continuous time-domain sym-
bols.

[0480] In one embodiment, there exist two time-do-
main occasions comprised in one of the M occasion set(s)
respectively belonging to different slots.

[0481] In one embodiment, the M occasion set(s) re-
spectively correspond to M PDSCH Time Domain Allo-
cation Lists.

[0482] In one embodiment, there exists one of the M
occasion set(s) corresponding to a PDSCH time-domain
allocation list of groupcast or broadcast traffic.

[0483] In one embodiment, the second information
block in the present application is used to determine the
M occasion set(s).

[0484] In one embodiment, the second information
block in the present application is used to determine M
PDSCH time-domain allocation lists, and the M PDSCH
time-domain allocation lists are respectively used to de-
termine the M occasion set(s). In one subsidiary embod-
iment of the above embodiment, the second information
block comprises M information sub-blocks, and the M
information sub-blocks are used to respectively indicate
the M PDSCH time-domain allocation lists.

[0485] In one embodiment, a fifth information block is
used to determine the M occasion set(s), and the fifth
information block belongs to an RRC layer signaling. In
one subsidiary embodiment of the above embodiment,
the fifth information block and the second information
block in the present application respectively belong to
two different RRC layer signalings. In one subsidiary em-
bodiment of the above embodiment, the fifth information
block and the second information block in the present
application respectively belong to two different IEs in a
same RRC layer signaling. In one subsidiary embodi-
ment of the above embodiment, the fifth information block
and the second information block in the present applica-
tion respectively belong to two different fields in a same
IE in a same RRC layer signaling. In one subsidiary em-
bodiment of the above embodiment, the fifth information
comprises M information sub-blocks, and the M informa-
tion sub-blocks are respectively used to determine the
M occasion set(s).

[0486] In one embodiment, when a first configuration
block is provided, the first occasion set is a occasion set
configured by the first configuration information block;
when the first configuration information block is not pro-
vided and a second configuration information block is
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provided, the first occasion set is an occasion set con-
figured by the second configuration information block;
when neither the first configuration information block nor
the second configuration information block is provided
and the third configuration information block is provided,
the first occasion set is an occasion set configured by
the third configuration information block; when the first
configuration information block, the second configuration
information block and the third configuration information
block are not provided, the first occasion set is a default
occasion set; the first configuration information block is
an IE or field in an RRC signaling, the second configu-
ration information block is an IE or field in an RRC sign-
aling, and the third configuration information block is an
IE orfield in an RRC signaling. In one subsidiary embod-
iment of the above embodiment, any two of the first con-
figuration information block, the second configuration in-
formation block and the third configuration information
block are different. In one subsidiary embodiment of the
above embodiment, the first configuration information
block and the second configuration information block are
UE dedicated, and the third configuration information
block is common. In one subsidiary embodiment of the
above embodiment, the first configuration information
block and the second configuration information block are
two different |IEs or fields in a same RRC signaling, and
the third configuration information block and the first con-
figuration information block respectively belong to two
different RRC signalings. In one subsidiary embodiment
of the above embodiment, the first configuration informa-
tion block comprises "pdsch-TimeDomainAllocationList-
ForPTM" in "pdsch-Config", the second configuration in-
formation block comprises "pdsch-TimeDomainAlloca-
tionList"in "pdsch-Config", and the third information block
comprises "pdsch-TimeDomainAllocationList" in "pdsch-
ConfigCommon". In one subsidiary embodiment of the
above embodiment, the first configuration information
block comprises "pdsch-TimeDomainAllocationList-
DCI-2-x1-r17" in "pdsch-Config", the second configura-
tion information block comprises "pdsch-TimeDomainAl-
locationList" in "pdsch-Config", and the third information
block comprises "pdsch-TimeDomainAllocationList" in
"pdsch-ConfigCommon", x1 being a positive integer
greater than 6.

[0487] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine the first occasion set from the M
occasion set(s)" in the claim comprises the following
meaning: at least one of the first search space set or the
first identity is used by the first node in the present ap-
plication to determine the first occasion set from the M
occasion set(s).

[0488] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine the first occasion set from the M
occasion set(s)" in the claim comprises the following
meaning: a type of the first search space set is used to
determine the first occasion set from the M occasion



51 EP 4 254 994 A1 52

set(s).

[0489] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine the first occasion set from the M
occasion set(s)" in the claim comprises the following
meaning: a DCI format comprised in the first search
space set is used to determine the first occasion set from
the M occasion set(s).

[0490] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine the first occasion set from the M
occasion set(s)" in the claim comprises the following
meaning: a type of the first identity is used to determine
the first occasion set from the M occasion set(s).
[0491] In one embodiment, the expression that "at
least one of the first search space set or the first identity
is used to determine the first occasion set from the M
occasion set(s)" in the claim comprises the following
meaning: a value range of the first identity is used to
determine the first occasion set from the M occasion
set(s).

Embodiment 11

[0492] Embodiment 11 illustrates a schematic diagram
of a first signal according to one embodiment of the
present application, as shown in FIG. 11. In FIG. 11, the
slash-filled rectangle represents a first signal, the reticle-
filled rectangle represents a first control channel candi-
date, and the cross-line-filled rectangle represents one
of X bit subsets indicating whether a first signal is cor-
rectly received.

[0493] In embodiment 11, information carried by the
first control channel candidate in the present application
is used to determine time-frequency resources occupied
by the first signal in the present application; the first iden-
tity in the present application is used for a scrambling
sequence of the first signal, the first signal belongs to the
first serving cell in the present application, and one of the
X bit subsets in the present application is used to indicate
whether the first signal is correctly received.

[0494] In one embodiment, the first signal is a radio
signal.

[0495] In one embodiment, the first signal is a base-
band signal.

[0496] In one embodiment, the first signal is a Radio

Frequency (RF) signal.

[0497] In one embodiment, the first signal is transmit-
ted via an air interface.

[0498] In one embodiment, the first signal is transmit-
ted via a radio interface.

[0499] In one embodiment, the first signal is transmit-
ted via a Uu interface.

[0500] In one embodiment, the first signal is transmit-
ted via a PC5 interface.

[0501] Inone embodiment, a transmitter of the first sig-
nalcomprises the second node in the present application.
[0502] In one embodiment, the first signal is transmit-
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ted through a Downlink Shared Channel (DL-SCH).

[0503] In one embodiment, the first signal is transmit-
ted through a Physical Downlink Shared Channel (PD-
SCH).

[0504] In one embodiment, the first signal is Group-
cast/Multicast.

[0505] In one embodiment, the first signal is unicast.
[0506] In one embodiment, the first signal is transmit-

ted through a Physical Multicast Channel (PMCH).
[0507] In one embodiment, the first signal is used to
transmit a Multicast Control Channel (MCCH).

[0508] In one embodiment, the first signal is used to
transmit a Multicast Traffic Channel (MTCH).

[0509] In one embodiment, the first signal is used to
transmit a Single Cell Multicast Control Channel (SC-
MCCH).

[0510] In one embodiment, the first signal is used to
transmit a Single Cell Multicast Traffic Channel (SC-
MTCH).

[0511] Inone embodiment, all or partial bits in a Trans-

port Block (TB) are used to generate the first signal.
[0512] In one embodiment, the first signal is used to
carry all or partial bits in a Transport Block (TB).

[0513] In one embodiment, all or partial bits in a Code
Block Group (CBG) are used to generate the first signal.
[0514] In one embodiment, the first signal belongs to
an initial transmission of a Hybrid Automatic Repeat Re-
quest (HARQ) process.

[0515] In one embodiment, the first signal belongs to
a retransmission of a HARQ process.

[0516] In one embodiment, the first signal is transmit-
ted through a Semi-Persistent Scheduling (SPS)PDSCH
transmission.

[0517] In one embodiment, the first signal comprises
a reference signal.

[0518] In one embodiment, the first signal comprises
a Shared Channel (SCH) and a reference signal.
[0519] Inoneembodiment, time-domainresources oc-
cupied by the first signal is after time-domain resources
occupied by the first control channel candidate.

[0520] Inone embodiment, the first signal occupies the
target time-domain resource block in the present appli-
cation.

[0521] In one embodiment, information carried by the
first control information candidate is DCI.

[0522] In one embodiment, information carried by the
first control information candidate is physical-layer infor-
mation.

[0523] In one embodiment, information carried by the
first control channel candidate is activation information
of a Semi-Persistent (SPS) PDSCH.

[0524] In one embodiment, the expression that "infor-
mation carried by the first control channel candidate is
used to determine time-frequency resources occupied
by the first signal" in the claim comprises the following
meaning: information carried by the first control channel
candidate is used by the first node in the present appli-
cation to determine time-frequency resources occupied
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by the first signal.

[0525] In one embodiment, the expression that "infor-
mation carried by the first control channel candidate is
used to determine time-frequency resources occupied
by the first signal" in the claim comprises the following
meaning: information carried by the first control channel
candidate is used to explicitly indicate time-frequency re-
sources occupied by the first signal.

[0526] In one embodiment, the expression that "infor-
mation carried by the first control channel candidate is
used to determine time-frequency resources occupied
by the first signal" in the claim comprises the following
meaning: information carried by the first control channel
candidate is used to implicitly indicate time-frequency re-
sources occupied by the first signal.

[0527] In one embodiment, the expression that "infor-
mation carried by the first control channel candidate is
used to determine time-frequency resources occupied
by the first signal" in the claim comprises the following
meaning: two fields comprised in information carried by
the first control channel candidate are used to respec-
tively indicate time-domain resources and frequency-do-
main resources occupied by the first signal.

[0528] In one embodiment, the expression that "the
firstidentity is used for a scrambling sequence of the first
signal" in the claim comprises the following meaning: the
first identity is used to generate a scrambling sequence
of the first signal.

[0529] In one embodiment, the expression that "the
firstidentity is used for a scrambling sequence of the first
signal" in the claim comprises the following meaning: the
first identity is used to initialize a scrambling sequence
generator of the first signal.

[0530] In one embodiment, the expression that "the
firstidentity is used for a scrambling sequence of the first
signal" in the claim comprises the following meaning: the
firstidentity is used to calculate an initial value of a scram-
bling sequence generating register of the first signal.
[0531] In one embodiment, the expression that "the
first signal belongs to the first serving cell" in the claim
comprises the following meaning: frequency-domain re-
sources occupied by the first signal belong to the first
serving cell.

[0532] In one embodiment, the expression that "the
first signal belongs to the first serving cell" in the claim
comprises the following meaning: frequency-domain re-
sources occupied by the first signal belong to a carrier
corresponding to the first serving cell.

[0533] In one embodiment, the expression that "the
first signal belongs to the first serving cell" in the claim
comprises the following meaning: frequency-domain re-
sources occupied by the first signal belong to a BWP
comprised in the first serving cell.

[0534] In one embodiment, the expression that "the
first signal belongs to the first serving cell" in the claim
comprises the following meaning: an ID of the first serving
cell is used to initialize a scrambling sequence generator
of the first signal.
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[0535] Inoneembodiment, only one ofthe Xbitsubsets
is used to indicate whether the first signal is correctly
received.

[0536] Inoneembodiment, only one ofthe Xbitsubsets
is used to indicate a HARQ-ACK of the first signal.
[0537] Inoneembodiment, only one ofthe Xbitsubsets
is used to comprise an ACK/NACK for the first signal.
[0538] In one embodiment, at least one of the first
search space set or the first identity is used to determine
a bit subset indicating whether the first signal is correctly
received from the X bit subsets.

[0539] In one embodiment, a type of the first search
space set is used to determine a target cell group from
the X cell groups, the first serving cell belongs to a target
cell group, and one of the X bit subsets for the target cell
group is used to indicate whether the first signal is cor-
rectly received.

[0540] Inone embodiment, an index of the first search
space set is used to determine a target cell group from
the X cell groups, the first serving cell belongs to a target
cell group, and one of the X bit subsets for the target cell
group is used to indicate whether the first signal is cor-
rectly received.

[0541] In one embodiment, a DCI format comprised in
the first search space set is used to determine a target
cell group from the X cell groups, the first serving cell
belongs to a target cell group, and one of the X bit subsets
for the target cell group is used to indicate whether the
first signal is correctly received.

[0542] In one embodiment, a DCI format that the first
control channel candidate is successfully detected is
used to determine a bit subsetindicating whether the first
signal is correctly received from the X bit subsets.
[0543] In one embodiment, a DCI format scheduling
the first signal is used to determine a bit subset indicating
whether the first signal is correctly received from the X
bit subsets.

[0544] In one embodiment, an RNTI adopted by a DCI
format scheduling the first signal is used to determine a
bit subset indicating whether the first signal is correctly
received from the X bit subsets.

[0545] In one embodiment, the first identity is used to
determine a target cell group from the X cell groups, the
first serving cell belongs to a target cell group, and a bit
subset for the target cell group among the X bit subsets
is used to indicate whether the first signal is correctly
received.

[0546] In one embodiment, a type of the first identity
is used to determine a bit subset indicating whether the
first signal is correctly received from the X bit subsets.
[0547] In one embodiment, a value range of the first
identity is used to determine a bit subset indicating wheth-
er the first signal is correctly received from the X bit sub-
sets.

[0548] In one embodiment, an index of a bit subset
indicating whether the first signal is correctly received
among the X bit subsets is signaling explicitly configured.
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Embodiment 12

[0549] Embodiment 12 illustrates the structure dia-
gram of a processor in a first node, as shown in FIG. 12.
In FIG. 12, a processor 1200 of a first node comprises a
first receiver 1201, a second receiver 1202 and a first
transmitter 1203. The first receiver 1201 comprises the
transmitter/receiver 456 (including the antenna 460), the
receiving processor 452 and the controller/processor 490
in FIG. 4 of the present application; the second receiver
1202 comprises the transmitter/receiver 456 (including
the antenna 460), the receiving processor 452 and the
controller/processor 490 in FIG. 4 of the present appli-
cation; the first transmitter 1203 comprises the transmit-
ter/receiver 456 (including the antenna 460) and the
transmitting processor 455 in FIG. 4 of the present ap-
plication.

[0550] In embodiment 12, the first receiver 1201 re-
ceives a firstinformation block, the first information block
is used to determine a first search space set, the first
search space set comprises a positive integer number
of control channel candidate(s); the second receiver
1202 monitors a first control channel candidate, the first
control channel candidate is one of a positive integer
number of control channel candidate(s) comprised in the
first search space set; the first transmitter 1203 transmits
a first bit set, the first bit set comprises X bit subsets,
each of the X bit subsets comprises a positive integer
number of HARQ-ACK bit(s), X being a positive integer
greater than 1; herein, the X bit subsets are respectively
for X cell groups, and any of the X cell groups comprises
a positive integer number of serving cell(s); the first con-
trol channel candidate is used for a first serving cell, and
the first serving cell belongs to one or multiple cell groups
among the X cell groups; the first control channel candi-
date is used to determine a first identity, and at least one
of the first search space set or the first identity is used to
determine at least a cell group to which the first serving
cell belongs from the X cell groups.

[0551] In one embodiment, the X cell groups are se-
quentially indexed, and at least one of the first search
space set or the first identity is used to determine an
index of at least a cell group to which the first serving cell
belongs; the X bit subsets are concatenated to generate
the first bit set, and an order of indexes of the X cell
groups is used to determine a concatenation order of the
X bit subsets.

[0552] In one embodiment, the first search space set
is associated with a first control resource set, the first
control resource set belongs to a first control resource
pool, and an index of the first control resource pool is
used to determine a cell group to which the first serving
cell belongs from the X cell groups.

[0553] In one embodiment, the first receiver 1201 re-
ceives a second information block, herein, the second
information block is used to determine a firsttime-domain
resource set, and the first time-domain resource setcom-
prises more than one time-domain resource block; the
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first control channel candidate is used to determine a
target time-domain resource block, the target time-do-
main resource block belongs to a second time-domain
resource set, and the second time-domain resource set
comprises more than one time-domain resource block;
whether there exist completely or partially overlapping
time-domain resource blocks between the first time-do-
main resource set and the second time-domain resource
set is used to determine the X cell groups.

[0554] In one embodiment, a first bit subset is one of
the X bit subsets, the first bit subset comprises a first bit
block, the first bit block comprises a positive integer
number of bit(s), and any bit comprised in the first bit
block belongs to the first bit subset; the first bit block
corresponds to a first time-domain occasion, the first
time-domain occasion is a time-domain occasion com-
prised in a first occasion set, the first occasion set com-
prises a positive integer number of time-domain occa-
sion(s), and a position of the first time-domain occasion
in the first occasion set is used to determine the first bit
block from the first bit subset.

[0555] Inone embodiment, the first occasion setis one
of M occasion set(s), and any of the M occasion sef(s)
comprises a positive integer number of time-domain oc-
casion(s), M being a positive integer; when M is greater
than 1, at least one of the first search space set or the
first identity is used to determine the first occasion set
from the M occasion sef(s).

[0556] In one embodiment, the second receiver 1202
receives a first signal, and information carried by the first
control channel candidate is used to determine time-fre-
quency resources occupied by the first signal; the first
identity is used for a scrambling segeunce of the first
signal, the first signal belongs to the first serving cell, and
one of the X bit subsets is used to indicate whether the
first signal is correctly received.

Embodiment 13

[0557] Embodiment 13 illustrates the structure dia-
gram of a processor in a second node, as shown in FIG.
13. In FIG. 13, a processor 1300 of the second node
comprises a second transmitter 1301, a third transmitter
1302 and a third receiver 1303. The second transmitter
1301 comprises the transmitter/receiver 416 (including
the antenna 460), the transmitting processor 415 and the
controller/processor 440 in FIG. 4 of the present appli-
cation; the third transmitter 1302 comprises the transmit-
ter/receiver 416 (including the antenna 460), the trans-
mitting processor 415 and the controller/processor 440
in FIG. 4 of the present application; the third receiver
1303 comprises the transmitter/receiver 416 (including
the antenna 460) and the receiving processor412in FIG.
4 of the present application.

[0558] Inembodiment 13, the second transmitter 1301
transmits a first information block, the first information
block is used to indicate a first search space set, the first
search space set comprises a positive integer number
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of control channel candidate(s); the third transmitter 1302
determines a first control channel candidate, the first con-
trol channel candidate is one of a positive integer number
of control channel candidate(s) comprised in the first
search space set; the third receiver 1303 receives a first
bit set, the first bit set comprises X bit subsets, each of
the X bit subsets comprises a positive integer number of
HARQ-ACKDbit(s), X being a positive integer greater than
1; herein, the X bit subsets are respectively for X cell
groups, and any of the X cell groups comprises a positive
integer number of serving cell(s); the first control channel
candidate is used for a first serving cell, and the first serv-
ing cell belongs to one or multiple cell groups among the
X cell groups; the first control channel candidate is used
to determine a first identity, and at least one of the first
search space set or the first identity is used to determine
at least a cell group to which the first serving cell belongs
from the X cell groups.

[0559] In one embodiment, the X cell groups are se-
quentially indexed, and at least one of the first search
space set or the first identity is used to determine an
index of at least a cell group to which the first serving cell
belongs; the X bit subsets are concatenated to generate
the first bit set, and an order of indexes of the X cell
groups is used to determine a concatenation order of the
X bit subsets.

[0560] In one embodiment, the first search space set
is associated with a first control resource set, the first
control resource set belongs to a first control resource
pool, and an index of the first control resource pool is
used to determine a cell group to which the first serving
cell belongs from the X cell groups.

[0561] In one embodiment, the second transmitter
1301 transmits a second information block; wherein the
second information block is used to indicate a first time-
domain resource block, and the first time-domain re-
source set comprises more than one time-domain re-
source block; the first control channel candidate is used
to determine a target time-domain resource block, the
target time-domain resource block belongs to a second
time-domain resource set, and the second time-domain
resource set comprises more than one time-domain re-
source block; whether there exist completely or partially
overlapping time-domain resource blocks between the
first time-domain resource set and the second time-do-
main resource set is used to determine the X cell groups.
[0562] In one embodiment, a first bit subset is one of
the X bit subsets, the first bit subset comprises a first bit
block, the first bit block comprises a positive integer
number of bit(s), and any bit comprised in the first bit
block belongs to the first bit subset; the first bit block
corresponds to a first time-domain occasion, the first
time-domain occasion is a time-domain occasion com-
prised in a first occasion set, the first occasion set com-
prises a positive integer number of time-domain occa-
sion(s), and a position of the first time-domain occasion
in the first occasion set is used to determine the first bit
block from the first bit subset.

10

15

20

25

30

35

40

45

50

55

30

[0563] Inone embodiment, the first occasion setis one
of M occasion set(s), and any of the M occasion sef(s)
comprises a positive integer number of time-domain oc-
casion(s), M being a positive integer; when M is greater
than 1, at least one of the first search space set or the
first identity is used to determine the first occasion set
from the M occasion sef(s).

[0564] In one embodiment, the third transmitter 1302
transmits a first signal; herein, information carried by the
first control channel candidate is used to determine time-
frequency resources occupied by the first signal; the first
identity is used for a scrambling segeunce of the first
signal, the first signal belongs to the first serving cell, and
one of the X bit subsets is used to indicate whether the
first signal is correctly received.

[0565] The ordinary skillin the art may understand that
all or part of steps in the above method may be imple-
mented by instructing related hardware through a pro-
gram. The program may be stored in acomputer readable
storage medium, for example Read-Only Memory
(ROM), hard disk or compact disc, etc. Optionally, all or
part of steps in the above embodiments also may be im-
plemented by one or more integrated circuits. Corre-
spondingly, each module unit in the above embodiment
may be realized in the form of hardware, or in the form
of software function modules. The first node or the sec-
ond node in the present application includes but is not
limited to mobile phones, tablet computers, notebooks,
network cards, low-consumption equipment, enhanced
MTC (eMTC) terminals, NB-IOT terminals, vehicle-
mounted communication equipment, aircrafts, diminu-
tive airplanes, unmanned aerial vehicles, telecontrolled
aircrafts, test device, test equipment, test instrument and
other wireless communication devices. The base station
or network side equipment in the present application in-
cludes but is not limited to macro-cellular base stations,
micro-cellular base stations, home base stations, relay
base station, eNB, gNB, Transmitter Receiver Point
(TRP), relay satellites, satellite base stations, space base
stations, test device, test equipment, test instrument and
other radio communication equipment.

[0566] The above are merely the preferred embodi-
ments of the present application and are not intended to
limit the scope of protection of the present application.
Any modification, equivalent substitute and improvement
made within the spirit and principle of the present appli-
cation are intended to be included within the scope of
protection of the present application.

Claims

1. A first node for wireless communications, compris-
ing:

a first receiver, receiving a first information
block, the first information block being used to
determine a first search space set, the first
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search space set comprising a positive integer
number of control channel candidate(s);

a second receiver, monitoring a first control
channel candidate, the first control channel can-
didate being one of a positive integer number of
control channel candidate(s) comprised in the
first search space set; and

a first transmitter, transmitting a first bit set, the
first bit set comprising X bit subsets, each of the
X bit subsets comprising a positive integer
number of HARQ-ACK bit(s), X being a positive
integer greater than 1;

wherein the X bit subsets are respectively for X
cell groups, and any of the X cell groups com-
prises a positive integer number of serving
cell(s); thefirstcontrol channel candidate is used
for a first serving cell, and the first serving cell
belongs to one or multiple cell groups among
the X cell groups; the first control channel can-
didate is used to determine that at least one of
a first identity, the first search space or the first
identity is used to determine at least a cell group
to which the first serving cell belongs from the
X cell groups.

The first node according to claim 1, wherein the X
cell groups are sequentially indexed, and at least
one of the first search space set or the first identity
is used to determine an index of at least a cell group
to which the first serving cell belongs; the X bit sub-
sets are concatenated to generate the first bit set,
and an order of indexes of the X cell groups is used
to determine a concatenation order of the X bit sub-
sets.

The first node according to claim 1 or 2 , wherein the
firstsearch space setis associated with a first control
resource set, the first control resource set belongs
to a first control resource pool, and an index of the
first control resource pool is used to determine a cell
group to which the first serving cell belongs from the
X cell groups.

Thefirstnode according to any of claims 1-3, wherein
the first receiver receives a second information
block, wherein the second information block is used
to determine a first time-domain resource set, and
the first time-domain resource set comprises more
than one time-domain resource block; the first con-
trol channel candidate is used to determine a target
time-domain resource block, the target time-domain
resource block belongs to a second time-domain re-
source set, and the second time-domain resource
set comprises more than one time-domain resource
block; whether there exists all or partially overlapping
time-domain resource blocks between the first time-
domain resource set and the second time-domain
resource set is used to determine the X cell groups.
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Thefirstnode according to any of claims 1-4, wherein
a first bit subset is one of the X bit subsets, the first
bit subset comprises afirst bit block, the first bit block
comprises a positive integer number of bit(s), and
any bit comprised in the first bit block belongs to the
first bit subset; the first bit block corresponds to a
first time-domain occasion, the first time-domain oc-
casion is a time-domain occasion comprised in a first
occasion set, the first occasion set comprises a pos-
itive integer number of time-domain occasion(s), and
a position of the first time-domain occasion in the
first occasion set is used to determine the first bit
block from the first bit subset.

The first node according to claim 5, wherein the first
occasion set is one of M occasion set(s), and any of
the M occasion set(s) comprises a positive integer
number of time-domain occasion(s), M being a pos-
itive integer; when M is greater than 1, at least one
of the first search space set or the first identity is
used to determine the first occasion set from the M
occasion sets.

Thefirstnode according to any of claims 1-6, wherein
the second receiver receives a first signal, and infor-
mation carried by the first control channel candidate
is used to determine time-frequency resources oc-
cupied by the first signal; the first identity is used for
a scrambling seqgeunce of the first signal, the first
signal belongs to the first serving cell, and one of the
X bit subsets is used to indicate whether the first
signal is correctly received.

A second node for wireless communications, com-
prising:

a second transmitter, transmitting a first infor-
mation block, the first information block being
used to indicate afirst search space set, the first
search space set comprising a positive integer
number of control channel candidate(s);

a third transmitter, determining a first control
channel candidate, the first control channel can-
didate being one of a positive integer number of
control channel candidate(s) comprised in the
first search space set; and

a third receiver, receiving a first bit set, the first
bit set comprising X bit subsets, each of the X
bit subsets comprising a positive integer number
of HARQ-ACK bit(s), X being a positive integer
greater than 1;

wherein the X bit subsets are respectively for X cell
groups, and any of the X cell groups comprises a
positive integer number of serving cell(s); the first
control channel candidate is used for a first serving
cell, and the first serving cell belongs to one or mul-
tiple cell groups among the X cell groups; the first
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control channel candidate is used to determine that
at least one of a first identity, the first search space
or the firstidentity is used to determine at least a cell
group to which the first serving cell belongs from the
X cell groups.

A method in a first node for wireless communica-
tions, comprising:

receiving a first information block, the first infor-
mation block being used to determine a first
search space set, the first search space set com-
prising a positive integer number of control chan-
nel candidate(s);

monitoring a first control channel candidate, the
first control channel candidate being one of a
positive integer number of control channel can-
didate(s) comprised in the first search space set;
and

transmitting a first bit set, the first bit set com-
prising X bit subsets, each of the X bit subsets
comprising a positive integer number of HARQ-
ACK bit(s), X being a positive integer greater
than 1;

wherein the X bit subsets are respectively for X cell
groups, and any of the X cell groups comprises a
positive integer number of serving cell(s); the first
control channel candidate is used for a first serving
cell, and the first serving cell belongs to one or mul-
tiple cell groups among the X cell groups; the first
control channel candidate is used to determine that
at least one of a first identity, the first search space
or the first identity is used to determine a cell group
to which the first serving cell belongs from the X cell
groups.

A method in a second node for wireless communi-
cations, comprising:

transmitting a first information block, the first in-
formation block being used to indicate a first
search space set, the first search space setcom-
prising a positive integer number of control chan-
nel candidate(s);

determining a first control channel candidate,
the first control channel candidate being one of
apositive integer number of control channel can-
didate(s) comprised in the first search space set;
and

receiving a first bit set, the first bit set comprising
X bit subsets, each of the X bit subsets compris-
ing a positive integer number of HARQ-ACK
bit(s), X being a positive integer greater than 1;
wherein the X bit subsets are respectively for X
cell groups, and any of the X cell groups com-
prises a positive integer number of serving
cell(s); thefirstcontrol channel candidate is used
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for a first serving cell, and the first serving cell
belongs to one or multiple cell groups in the X
cell groups; the first control channel candidate
is used to determine that at least one of a first
identity, the first search space or the first identity
is used to determine a cell group to which the
first serving cell belongs from the X cell groups.
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1 di(1) Si(1) Li(l) do(1) Sa(1) Lo(1)
2 di(2) Si(2) Li(2) do(2) S2(2) La(2)
3 di(3) Si(3) Li(3) do(3) Sa(3) Lo(3)
4 di(4) Si1(4) Li4) da(4) Sa(4) Lo4)
5 di(3) Si(3) Li(3) do(3) Sa(3) Lo(3)
6 di6) S1(6) L(6) dx(6) S2(6) L(6)
7 di(7) Si(7) Li(7) do(7) Sa(7) Lo(7)
8 di(8) Si(8) Li8) do(8) S5(8) L(8)
9 di(9) S1(9) L1(9) da(9) S5(9) L(9)
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14 di(14) Si(14) Li(14) dx(14) Sa(14) Lx(14)
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16 di(16) Sy(16) Li(16) do(16) S»(16) Lo(16)
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