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(57) ABSTRACT

Disclosed are a UCI combined transmission method, a
terminal, and a network device. The method comprises:
when determining that a transmission resource of a first UCI
overlaps transmission resources of a plurality of second
UClIs in a time domain, a terminal selects the transmission
resource of one second UCI from the transmission resources
of the plurality of second UCIs according to an initial
position of the transmission resource of the first UCI and the
initial position of the transmission resources of the second
UClIs, so as to simultaneously transmit the first UCI and the
selected second UCI on the transmission resource of the
selected second UCI. Accordingly, a network can also
simultaneously receive the first UCI and the selected second
UCT on the transmission resource of the selected second UCI
with the same method. By means of the method, it can be
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; 202

The user equipment selects a transmission resource of a
second UCI among the transmission resources of the
plurality of second UCIs according to the start position of
the transmission resource of the first UCI and the start
positions of the transmission resources of the second UCIs

¢ 203

The user equipment transmits the first UCI and the
second UCI carried by the selected transmission resource
of the second UCI simultaneously on the selected
transmission resource of the second UCI
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second UCIs do not overlap in the time domain
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The user equipment selects a transmission resource of a
second UCI among the transmission resources of the
plurality of second UCIs according to the start position of
the transmission resource of the first UCI and the start
positions of the transmission resources of the second UCIs

¢ 203

The user equipment transmits the first UCI and the
second UCI carried by the selected transmission resource
of the second UCI simultaneously on the selected
transmission resource of the second UCI
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UCI COMBINED TRANSMISSION METHOD,
TERMINAL, AND NETWORK DEVICE

The application is a US National Stage of International
Application No. PCT/CN2019/097371, filed Jul. 23, 2019,
which claims priority to Chinese Patent Application No.
201810918467.2, filed with the Chinese Patent Office on
Aug. 13, 2018 and entitled “UCI Combined Transmission
Method, Terminal, and Network Device”, which is hereby
incorporated by reference in its entirety.

FIELD

The application relates to the field of terminal technology,
and in particular to a UCI combined transmission method, a
user equipment and a network-side device.

BACKGROUND

With the development change of the mobile communica-
tion service demand, the International Telecommunication
Union (ITU), the 3rd Generation Partnership Project (3GPP)
and other organizations all begin to research new wireless
communication systems, e.g., 5 Generation New Radio
Access Technology (5G NR).

In the current 5G NR system, the Uplink Control Infor-
mation (UCI) can be transmitted using the NR Physical
Uplink Control Channel (PUCCH). The NR PUCCH for-
mats include 5 types of PUCCH formats: format 0, format
1, format 2, format 3 and format 4, wherein the PUCCH
format 0 or 1 may carry 1 bit to 2 bits UCI, and the PUCCH
format 2, 3 or 4 may carry the UCI greater than 2 bits; the
PUCCH format 0 or 2 are the short PUCCH and may occupy
1 symbol to 2 symbols for transmission, and the PUCCH
format 1, 3 or 4 are the long PUCCH and may occupy 4 to
14 symbols for transmission.

The UCI may be a Hybrid Automatic Repeat reQuest-
Acknowledgement (HARQ-ACK), which can be transmit-
ted using the NR PUCCH format 0 or 1 or 2 or 3 or 4; or the
UCI may be a Scheduling Request (SR), which can be
transmitted using the NR PUCCH format O or 1; or the UCI
may be the periodic Channel State Information (CSI), which
can be transmitted using the NR PUCCH format 2 or 3 or 4.

In the 5G NR system, the PUCCH formats used by
transmission resources of different UCIs are independently
configured, so the transmission resources of different UCIs
may overlap in the time domain, but a user equipment can
only transmit one PUCCH at an uplink moment on a carrier.
There is a need to solve the problem of how to transmit
UCIs.

SUMMARY

The embodiments of the application provide a UCI com-
bined transmission method, a user equipment and a network-
side device, so as to solve the problem of how to transmit
UCIs when the transmission resources of different UCIs
overlap in the time domain.

On the user equipment side, a UCI combined transmission
method according to an embodiment of the application
includes:

determining, by a user equipment, that a transmission

resource of a first UCI and transmission resources of a
plurality of second UCIs overlap in the time domain,
and transmission resources of any two of the plurality
of second UClIs do not overlap in the time domain;
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2

selecting, by the user equipment, a transmission resource
of a second UCI among the transmission resources of
the plurality of second UCIs according to a start
position of the transmission resource of the first UCI
and start positions of the transmission resources of the
second UClIs;

transmitting, by the user equipment, the first UCI and the

second UCI carried by the selected transmission
resource of the second UCI simultaneously on the
selected transmission resource of the second UCI.

In the embodiment of the application, when determining
that the transmission resource of the first UCI and the
transmission resources of a plurality of second UCIs overlap
in the time domain and the transmission resources of any
two of the plurality of second UCIs do not overlap in the
time domain, the user equipment can select the transmission
resource of a second UCI among the transmission resources
of the plurality of second UCIs according to the start
position of the transmission resource of the first UCI and the
start positions of the transmission resources of the second
UClIs, and then transmit the first UCI and the second UCI
carried by the selected transmission resource of the second
UCT simultaneously on the selected transmission resource of
the second UCI. The above method provides a solution of
how to transmit UCIs when transmission resources of dif-
ferent UCIs overlap in the time domain, and can avoid the
redundant transmission of the first UCI.

Therefore, on the network side, for example, on the base
station side, the above method can ensure that the base
station and the user equipment have the same understanding
of UCI combined transmission when the transmission
resources of different UCIs overlap in the time domain; and
the above method can also avoid the redundant transmission
of the first UCI while ensuring that the base station can
obtain the UCI timely.

In a possible implementation, selecting, by the user equip-
ment, the transmission resource of a second UCI among the
transmission resources of the plurality of second UCIs
according to a start position of the transmission resource of
the first UCI and start positions of the transmission resources
of the plurality of second UClIs, includes: when the user
equipment determines that the start position of the transmis-
sion resource of the first UCI is not later than a start position
of the transmission resource of any second UCI or a first
second UCI or a second UCI with an earliest start position
among the transmission resources of the plurality of second
UClIs, then determining the transmission resource of the first
second UCI or the second UCI with the earliest start position
among the transmission resources of the plurality of second
UClIs as the selected transmission resource of the second
UCL

In a possible implementation, selecting, by the user equip-
ment, the transmission resource of a second UCI among the
transmission resources of the plurality of second UCIs
according to the start position of the transmission resource
of the first UCI and start positions of the transmission
resources of the plurality of second UCIs, includes: when the
user equipment determines that the start position of the
transmission resource of the first UCI is later than a start
position of the transmission resource of a first second UCI
or a second UCI with an earliest start position among the
transmission resources of the plurality of second UClIs, then
determining transmission resource of a second or last second
UCI or a second UCI with a second earliest start position
among the transmission resources of the plurality of second
UClIs as the selected transmission resource of the second
UCL
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In a possible implementation, the plurality of second
UClTs include second UCIs of a same message type; or the
plurality of second UClIs include second UClIs of at least two
different message types.

In a possible implementation, the first UCI and the
plurality of second UCIs are any one of: Hybrid Automatic
Repeat reQuest-Acknowledgement (HARQ-ACK), periodic
Channel State Information (CSI) and Scheduling Request
(SR).

In a possible implementation, the first UCI is SR, and the
plurality of second UCIs are HARQ-ACKSs; or the first UCI
is SR, and the plurality of second UClIs are Semi-Persistent
Scheduling (SPS) HARQ-ACKSs; or the first UCI is SR, and
the plurality of second UCls are CSIs; or the first UCI is SR,
at least one of the plurality of second UCIs is CSI, and at
least one of the plurality of second UCIs is HARQ-ACK; or
the first UCI is SR, at least one of the plurality of second
UClIs is CSI, and at least one of the plurality of second UCIs
is SPS HARQ-ACK; or the first UCI is positive SR, and the
plurality of second UCIs are HARQ-ACKSs; or the first UCI
is positive SR, and the plurality of second UCIs are SPS
HARQ-ACKSs; or the first UCI is positive SR, and the
plurality of second UClIs are CSls; or the first UCI is positive
SR, at least one of the plurality of second UClIs is CSI, and
at least one of the plurality of second UCls is HARQ-ACK;
or the first UCI is positive SR, at least one of the plurality
of second UClIs is CSI, and at least one of the plurality of
second UCIs is SPS HARQ-ACK; or the first UCI is CSI,
and the plurality of second UCIs are HARQ-ACKSs; or the
first UCI is CSI, and the plurality of second UClIs are SPS
HARQ-ACKSs; or the first UCI is CSI, at least one of the
plurality of second UCIs is HARQ-ACK, and at least one of
the plurality of second UCIs is SR; or the first UCI is CSI,
at least one of the plurality of second UCIs is HARQ-ACK,
and at least one of the plurality of second UCIs is positive
SR; or the first UCI is CSI, at least one of the plurality of
second UCIs is SPS HARQ-ACK, and at least one of the
plurality of second UCIs is SR; or the first UCI is CSI, at
least one of the plurality of second UCIs is SPS HARQ-
ACK, and at least one of the plurality of second UClIs is
positive SR; or the first UCI is HARQ-ACK, and the
plurality of second UCIs are SRs; or the first UCI is
HARQ-ACK, and the plurality of second UCls are positive
SRs; or the first UCI is HARQ-ACK, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is SR; or the first UCI is HARQ-
ACK, at least one of the plurality of second UClIs is CSI, and
at least one of the plurality of second UCIs is positive SR;
or the first UCI is SPS HARQ-ACK, and the plurality of
second UCIs are SRs; or the first UCI is SPS HARQ-ACK,
and the plurality of second UClIs are positive SRs; or the first
UCI is SPS HARQ-ACK, at least one of the plurality of
second UCIs is CSIL, and at least one of the plurality of
second UCIs is SR; or the first UCI is SPS HARQ-ACK, at
least one of the plurality of second UCIs is CSI, and at least
one of the plurality of second UCIs is positive SR.

In a possible implementation, the transmission resource is
PUCCH resource.

In a possible implementation, before the user equipment
selects the transmission resource of a second UCI among the
transmission resources of the plurality of second UCIs
according to the start position of the transmission resource
of the first UCI and the start positions of the transmission
resources of the second UCIs, the method further includes:
determining, by the user equipment, whether simultaneous
transmission of the first UCI and the second UCI is sup-
ported; and selecting, by the user equipment, the transmis-
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sion resource of a second UCI among the transmission
resources of the plurality of second UCIs according to the
start position of the transmission resource of the first UCI
and the start positions of the transmission resources of the
second UCIs when the simultaneous transmission of the first
UCT and the second UCI is supported.
Correspondingly, on the network side, a UCI combined
transmission method according to an embodiment of the
application includes:
determining, by a network-side device, that a transmission
resource of a first UCI and transmission resources of a
plurality of second UClIs overlap in a time domain, and
transmission resources of any two of the plurality of
second UClIs do not overlap in the time domain;

selecting, by the network-side device, a transmission
resource of a second UCI among the transmission
resources of the plurality of second UCIs according to
a start position of the transmission resource of the first
UCT and start positions of the transmission resources of
the second UClIs;

receiving, by the network-side device, the first UCI and

the second UCI carried by the selected transmission
resource of the second UCI simultaneously on the
selected transmission resource of the second UCI.

Therefore, on the network side, for example, on the base
station side, the above method can ensure that the base
station and the user equipment have the same understanding
of UCI combined transmission when the transmission
resources of different UCIs overlap in the time domain; and
the above method can also avoid the redundant transmission
of the first UCI while ensuring that the base station can
obtain the UCI timely.

In a possible implementation, selecting, by the network-
side device, the transmission resource of a second UCI
among the transmission resources of the plurality of second
UCIs according to the start position of the transmission
resource of the first UCI and start positions of the transmis-
sion resources of the plurality of second UCIs, includes:
when the network-side device determines that the start
position of the transmission resource of the first UCI is not
later than a start position of a transmission resource of any
second UCI or a first second UCI or a second UCI with an
earliest start position among the transmission resources of
the plurality of second UCIs, then determining the trans-
mission resource of the first second UCI or the second UCI
with the earliest start position among the transmission
resources of the plurality of second UCIs as the selected
transmission resource of the second UCI.

In a possible implementation, selecting, by the network-
side device, the transmission resource of a second UCI
among the transmission resources of the plurality of second
UCIs according to the start position of the transmission
resources of the first UCI and the start positions of the
transmission resources of the plurality of second UCIs,
includes: when the network-side device determines that the
start position of the transmission resource of the first UCI is
later than a start position of transmission resource of a first
second UCI or a second UCI with an earliest start position
among the transmission resources of the plurality of second
UCIs, then determining the transmission resource of a
second or last second UCI or a second UCI with a second
earliest start position among the transmission resources of
the plurality of second UCIs as the selected transmission
resource of the second UCI.
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In a possible implementation, the plurality of second
UClTs include second UCIs of a same message type; or the
plurality of second UClIs include second UClIs of at least two
different message types.

In a possible implementation, the first UCI and the
plurality of second UCIs are any one of: HARQ-ACK,
periodic CSI and SR.

In a possible implementation, the first UCI is SR, and the
plurality of second UCIs are HARQ-ACKSs; or the first UCI
is SR, and the plurality of second UCIs are SPS HARQ-
ACKs; or the first UCI is SR, and the plurality of second
UCIs are CSlIs; or the first UCI is SR, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is HARQ-ACK; or the first UCI is
SR, at least one of the plurality of second UClIs is CSI, and
at least one of the plurality of second UCIs is SPS HARQ-
ACK; or the first UCI is positive SR, and the plurality of
second UCIs are HARQ-ACKSs; or the first UCI is positive
SR, and the plurality of second UCIs are SPS HARQ-ACKs;
or the first UCI is positive SR, and the plurality of second
UCTs are CSIs; or the first UCI is positive SR, at least one
of' the plurality of second UClIs is CSI, and at least one of the
plurality of second UCIs is HARQ-ACK; or the first UCI is
positive SR, at least one of the plurality of second UClIs is
CS], and at least one of the plurality of second UCIs is SPS
HARQ-ACK; or the first UCI is CSI, and the plurality of
second UCIs are HARQ-ACKs; or the first UCI is CSI, and
the plurality of second UCIs are SPS HARQ-ACKs; or the
first UCI is CSI, at least one of the plurality of second UClIs
is HARQ-ACK, and at least one of the plurality of second
UCIs is SR; or the first UCI is CSI, at least one of the
plurality of second UCIs is HARQ-ACK, and at least one of
the plurality of second UClIs is positive SR; or the first UCI
is CSI, at least one of the plurality of second UClIs is SPS
HARQ-ACK, and at least one of the plurality of second
UCIs is SR; or the first UCI is CSI, at least one of the
plurality of second UClIs is SPS HARQ-ACK, and at least
one of the plurality of second UClIs is positive SR; or the first
UCI is HARQ-ACK, and the plurality of second UClIs are
SRs; or the first UCI is HARQ-ACK, and the plurality of
second UCIs are positive SRs; or the first UCI is HARQ-
ACK, at least one of the plurality of second UClIs is CSI, and
at least one of the plurality of second UClIs is SR; or the first
UCI is HARQ-ACK, at least one of the plurality of second
UClIs is CSI, and at least one of the plurality of second UCIs
is positive SR; or the first UCI is SPS HARQ-ACK, and the
plurality of second UCIs are SRs; or the first UCI is SPS
HARQ-ACK, and the plurality of second UCls are positive
SRs; or the first UCI is SPS HARQ-ACK, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is SR; or the first UCI is SPS
HARQ-ACK, at least one of the plurality of second UCls is
CSI, and at least one of the plurality of second UCIs is
positive SR.

In a possible implementation, the transmission resource is
PUCCH resource.

In a possible implementation, before the network-side
device selects the transmission resource of a second UCI
among the transmission resources of the plurality of second
UCIs according to the start position of the transmission
resource of the first UCI and the start positions of the
transmission resources of the second UCIs, the method
further includes: determining, by the network-side device,
whether simultaneous transmission of the first UCI and the
second UCI is supported; and selecting, by the network-side
device, the transmission resource of a second UCI among
the transmission resources of the plurality of second UCIs
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according to the start position of the transmission resource
of the first UCI and the start positions of the transmission
resources of the second UCIs when the simultaneous trans-
mission of the first UCI and the second UCI is supported.

Based on the same inventive concept, a user equipment
according to an embodiment of the application includes:

a determining device configured to determine that a
transmission resource of a first UCI and transmission
resources of a plurality of second UCIs overlap in a
time domain, and transmission resources of any two of
the plurality of second UCIs do not overlap in the time
domain;

a selection device configured to select a transmission
resource of a second UCI among the transmission
resources of the plurality of second UCIs according to
a start position of the transmission resource of the first
UCT and start positions of the transmission resources of
the second UClIs;

a transmission device configured to transmit the first UCI
and the second UCI carried by the selected transmis-
sion resource of the second UCI simultaneously on the
selected transmission resource of the second UCI.

Based on the same inventive concept, a network-side
device according to an embodiment of the application
includes:

a determining device configured to determine that a
transmission resource of a first UCI and transmission
resources of a plurality of second UCIs overlap in the
time domain, and transmission resources of any two of
the plurality of second UCIs do not overlap in the time
domain;

a selection device configured to select transmission
resources of a second UCI among the transmission
resources of the plurality of second UCIs according to
a start position of the transmission resource of the first
UCT and start positions of the transmission resources of
the second UClIs;

a receiving device configured to receive the first UCI and
the second UCI carried by the selected transmission
resource of the second UCI simultaneously on the
selected transmission resource of the second UCI.

Based on the same inventive concept, an embodiment of
the application further provides a network device, which
may be a user equipment or a network-side device and has
the function of implementing the UCI combined transmis-
sion method described above. This function can be imple-
mented by executing the corresponding software by hard-
ware. In a possible design, the network device includes: a
processor, a transceiver, and a memory; the memory is
configured to store computer executive instructions, the
transceiver is configured to implement the communications
between the network device and other communication enti-
ties, and the processor and the memory are connected
through the bus. When the network device runs, the proces-
sor executes the computer executive instructions stored in
the memory to cause the network device to perform the UCI
combined transmission method described above.

Based on the same inventive concept, an embodiment of
the application further provides a computer storage medium
in which a software program is stored, where the software
program, when being read and executed by one or more
processors, implements the UCI combined transmission
method described in various possible implementations
described above.

An embodiment of the application further provides a
computer program product containing instructions, where
the computer program product, when running on a computer,
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cause the computer to perform the UCI combined transmis-
sion method described in various possible implementations
described above.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to illustrate the embodiments of the application
more clearly, the accompanying figures which need to be
used in describing the embodiments will be introduced
below briefly.

FIG. 1 is a schematic diagram of a system for transmitting
the UCI according to an embodiment of the application;

FIG. 2 is a flow schematic diagram corresponding to a
UCI combined transmission method according to an
embodiment of the application;

FIG. 3a is one of schematic diagrams where a transmis-
sion resource of a first UCI and transmission resources of a
plurality of second UCIs overlap in the time domain accord-
ing to an embodiment of the application;

FIG. 3b is a second one of schematic diagrams where a
transmission resource of a first UCI and transmission
resources of a plurality of second UCIs overlap in the time
domain according to an embodiment of the application;

FIG. 3¢ is a third one of schematic diagrams where a
transmission resource of a first UCI and transmission
resources of a plurality of second UCIs overlap in the time
domain according to an embodiment of the application;

FIG. 4a is one of examples where a start position of the
transmission resource of the first UCI is not later than the
start position of the transmission resources of the second
UCTs according to an embodiment of the application;

FIG. 4b is a second one of examples where the start
position of the transmission resource of the first UCI is not
later than the start position of the transmission resources of
the second UCIs according to an embodiment of the appli-
cation;

FIG. 4c¢ is an example where the start position of the
transmission resource of the first UCI is later than the start
position of the transmission resources of the second UCIs
according to an embodiment of the application;

FIG. 5 is a flow schematic diagram corresponding to
another UCI combined transmission method according to an
embodiment of the application;

FIG. 6 is a schematic diagram provided by a first embodi-
ment of the application;

FIG. 7a is one of schematic diagrams according to a
second embodiment of the application;

FIG. 7b is a second one of schematic diagrams according
to the second embodiment of the application;

FIG. 7c¢ is a third one of schematic diagrams according to
the second embodiment of the application;

FIG. 8a is one of schematic diagrams according to a third
embodiment of the application;

FIG. 85 is a second one of schematic diagrams according
to the third embodiment of the application;

FIG. 8¢ is a third one of schematic diagrams according to
the third embodiment of the application;

FIG. 94 is one of schematic diagrams according to a
fourth embodiment of the application;

FIG. 95 is a second one of schematic diagrams according
to the fourth embodiment of the application;

FIG. 9c is a third one of schematic diagrams according to
the fourth embodiment of the application;

FIG. 10 is a schematic structural diagram of a user
equipment according to an embodiment of the application;
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FIG. 11 is a schematic structural diagram of a network-
side device according to an embodiment of the application;
and

FIG. 12 is a schematic structural diagram of a network
device according to an embodiment of the application.

DETAILED DESCRIPTION

The application will be illustrated below in combination
with the drawings of the specification, and the operation
methods according to the method embodiments may also be
applied in the device embodiments.

As shown in FIG. 1, an embodiment of the application
provides a system for transmitting the UCI, which includes:
a user equipment 101 and a network-side device 102.

The user equipment 101 is configured to: when determin-
ing that a transmission resource of a first UCI and transmis-
sion resources of a plurality of second UCIs overlap in a
time domain and transmission resources of any two of the
plurality of second UCIs do not overlap in the time domain,
select a transmission resource of a second UCI among the
transmission resources of the plurality of second UCls, and
transmit the first UCI and the second UCI carried by the
selected transmission resource of the second UCI simulta-
neously on the selected transmission resource of the second
UCI. The user equipment can be a variety of types of user
equipments, such as notebook computer, smart phone, tablet
computer, smart TV, and so on.

The network-side device 102 is configured to: when
determining that the transmission resource of the first UCI
and the transmission resources of a plurality of second UCls
overlap in the time domain and the transmission resources of
any two of the plurality of second UCIs do not overlap in the
time domain, select a transmission resource of a second UCI
among the transmission resources of the plurality of second
UClIs, and receive the first UCI and the second UCI carried
by the selected transmission resource of the second UCI
simultaneously on the selected transmission resource of the
second UCI.

In this way, when the transmission resources of a plurality
of second UCIs and the transmission resource of the first
UCI overlap in the time domain, the user equipment can
select a transmission resource of a second UCI among the
transmission resources of the plurality of second UCIs
according to the start position of the transmission resource
of the first UCI and the start positions of the transmission
resources of the second UCIs, and then transmit the first UCI
and the second UCI carried by the selected transmission
resource of the second UCI simultaneously on the selected
transmission resource of the second UCI. Correspondingly,
the network side can also use the same method to receive the
first UCI and the second UCI carried by the selected
transmission resource of the second UCI simultaneously on
the selected transmission resource of the second UCI. The
above method can ensure that the base station and the user
equipment have the same understanding of UCI combined
transmission when the transmission resources of different
UClIs overlap in the time domain; and the above method can
also avoid the redundant transmission of the first UCI while
ensuring that the base station can obtain the UCI timely.

As shown in FIG. 2, it is a flow schematic diagram
corresponding to a UCI combined transmission method
according to an embodiment of the application. This method
can be performed by a user equipment and includes the
following steps.

Step 201: the user equipment determines that a transmis-
sion resource of a first UCI and transmission resources of a
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plurality of second UCIs overlap in the time domain, and
transmission resources of any two of the plurality of second
UCIs do not overlap in the time domain.

In the embodiment of the application, the transmission
resource may be PUCCH resource, that is, the transmission
resource of the first UCI may be PUCCH resource used by
the first UCI, and the transmission resource of the second
UCI may be PUCCH resource used by the second UCI.

Since the transmission resource of the first UCI and the
transmission resources of the plurality of second UCIs are
independently configured, the transmission resource of the
first UCI and the transmission resources of the plurality of
second UCIs may overlap in the time domain. For example,
for the first UCI, when the number of symbols occupied by
the transmission resource of the first UCI is large, a plurality
of second UCIs may be transmitted within the time domain
range of the first UCI transmission. This case is that the
transmission resource of the first UCI and the transmission
resources of a plurality of second UCIs overlap in the time
domain. For the plurality of second UCls, the transmission
resources of any two of the plurality of second UClIs need to
meet the condition of non-overlapping in the time domain.

There are many cases where the transmission resource of
the first UCI and the transmission resources of a plurality of
second UClIs overlap in the time domain. One case is that the
transmission resource of the first UCI and the transmission
resources of a plurality of second UCIs overlap completely
in the time domain. As shown in FIG. 3a, it is one of
schematic diagrams where the transmission resource of the
first UCI and the transmission resources of a plurality of
second UClIs overlap in the time domain according to an
embodiment of the application. The transmission resource of
the first UCI is PUCCH-0, which occupies 8 symbols; the
transmission resource of one of two second UCIs is
PUCCH-1, which occupies 2 symbols, and the transmission
resource of the other second UCI is PUCCH-1, which
occupies 2 symbols. It can be seen from FIG. 3a that the
transmission resource (PUCCH-0) of the first UCI overlaps
completely with the transmission resources (PUCCH-1,
PUCCH-2) of the two second UCIs.

Another case is that the transmission resource of the first
UCT and the transmission resources of a plurality of second
UCTs overlap partially in the time domain. As shown in FIG.
3b, it is a second one of schematic diagrams where the
transmission resource of the first UCI and the transmission
resources of a plurality of second UCIs overlap in the time
domain according to an embodiment of the application. The
transmission resource of the first UCI is PUCCH-0, which
occupies 8 symbols; the transmission resource of one of two
second UClIs is PUCCH-1, which occupies 2 symbols, and
the transmission resource of the other second UCI is
PUCCH-1, which occupies 2 symbols. It can be seen from
FIG. 35 that the transmission resource (PUCCH-0) of the
first UCI overlaps partially with the transmission resources
(PUCCH-1, PUCCH-2) of the two second UCIs.

Another case is that the transmission resource of the first
UCI overlap completely with the transmission resources of
some second UClIs in the time domain, and overlap partially
with the transmission resources of some second UCls in the
time domain. As shown in FIG. 3¢, it is a third one of
schematic diagrams where the transmission resource of the
first UCI and the transmission resources of a plurality of
second UClIs overlap in the time domain according to an
embodiment of the application. The transmission resource of
the first UCI is PUCCH-0, which occupies 8 symbols; the
transmission resource of one of two second UCIs is
PUCCH-1, which occupies 2 symbols, and the transmission

10

15

20

25

30

35

40

45

50

55

60

65

10
resource of the other second UCI is PUCCH-1, which
occupies 2 symbols. It can be seen from FIG. 3¢ that the
transmission resource (PUCCH-0) of the first UCI overlaps
partially with the transmission resource (PUCCH-1) of a
second UCI, and overlaps completely with the transmission
resource (PUCCH-2) of the other second UCI.

Step 202: the user equipment selects a transmission
resource of a second UCI among the transmission resources
of the plurality of second UCIs according to a start position
of the transmission resource of the first UCI and start
positions of the transmission resources of the second UClIs.

In an embodiment of the application, the methods of
selecting transmission resource of a second UCI according
to the relationship between the start position of the trans-
mission resource of the first UCI and the start positions of
the transmission resources of the second UCIs may include
the following two methods.

First method: when the user equipment determines that
the start position of the transmission resource of the first UCI
is not later than the start position of a transmission resource
of any second UCI or a first second UCI or a second UCI
with the earliest start position among the transmission
resources of the plurality of second UCIs, then the user
equipment determines the transmission resource of the first
second UCI or the second UCI with the earliest start position
among the transmission resources of the plurality of second
UClIs as the selected transmission resource of the second
UCL

Specifically, as shown in FIG. 4aq, it is one of examples
where the start position of the transmission resource of the
first UCI is not later than the start positions of the transmis-
sion resources of the second UCIs according to an embodi-
ment of the application. The start position of the transmis-
sion resource of the first UCI is the position A shown in FIG.
4a, the start position of the transmission resource of the
second UCI-1 is the position B shown in FIG. 4a, and the
starting position of the transmission resource of the second
UCI-2 is the position C shown in FIG. 4a. It can be seen
from FIG. 4a that the start position (position A) of the
transmission resource of the first UCI is aligned with the
start position (position B) of the transmission resource of the
second UCI-1, the start position (position A) of the trans-
mission resource of the first UCI is earlier than the start
position (position C) of the transmission resource of the
second UCI-2, and the start position (position B) of the
transmission resource of the second UCI-1 is earlier than the
starting position (position C) of the transmission resource of
the second UCI-2. That is, the start position of the trans-
mission resource of the first UCI is no later than the start
position of the transmission resource of any one of the
second UCI-1 and the second UCI-2, or it can also be
regarded as: the starting position of the transmission
resource of the first UCI is no later than the start position of
the transmission resource of the first second UCI (i.e.,
second UCI-1), or it can also be regarded as: the start
position of the transmission resource of the first UCI no later
than the start position of the transmission resource of the
second UCI with the earliest start position (i.e., second
UCI-1). In this way, the user equipment can determine the
transmission resource of the first second UCI among the
transmission resources of these two second UCIs (or the
transmission resource of the second UCI with the earliest
start position among the transmission resources of these two
second UCIs), i.e., the transmission resource of the second
UCI-1, as the selected transmission resource of the second
UCL
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As shown in FIG. 4b, it is a second one of examples where
the start position of the transmission resource of the first UCI
is not later than the start positions of the transmission
resources of the second UCIs according to an embodiment
of the application. The start position of the transmission
resource of the first UCI is the position A' shown in FIG. 45,
the start position of the transmission resource of the second
UCI-1 is the position B' shown in FIG. 45, and the starting
position of the transmission resource of the second UCI-2 is
the position C' shown in FIG. 4b. It can be seen from FIG.
4b that the start position (position A') of the transmission
resource of the first UCI is earlier than the start position
(position B') of the transmission resource of the second
UCI-1, the start position (position A') of the transmission
resource of the first UCI is earlier than the start position
(position C') of the transmission resource of the second
UCI-2, and the start position (position B') of the transmis-
sion resource of the second UCI-1 is earlier than the starting
position (position C') of the transmission resource of the
second UCI-2. That is, the start position of the transmission
resource of the first UCI is no later than the start position of
the transmission resource of any one of the second UCI-1
and the second UCI-2, or it can also be regarded as: the
starting position of the transmission resource of the first UCI
is no later than the start position of the transmission resource
of' the first second UCI (i.e., second UCI-1), or it can also be
regarded as: the start position of the transmission resource of
the first UCI no later than the start position of the transmis-
sion resource of the second UCI with the earliest start
position (i.e., second UCI-1). In this way, the user equipment
can determine the transmission resource of the first second
UCI among the transmission resources of these two second
UCTs (or the transmission resource of the second UCI with
the earliest start position among the transmission resources
of these two second UClIs), i.e., the transmission resource of
the second UCI-1, as the selected transmission resource of
the second UCI.

Second method: when the user equipment determines that
the start position of the transmission resource of the first UCI
is later than the start position of transmission resource of a
first second UCI or a second UCI with the earliest start
position among the transmission resources of the plurality of
second UClIs, then the user equipment determines transmis-
sion resource of a second or last second UCI or a second UCI
with the second earliest start position among the transmis-
sion resources of the plurality of second UCIs as the selected
transmission resource of the second UCI.

Specifically, as shown in FIG. 4c¢, it is an example where
the start position of the transmission resource of the first UCI
is later than the start position of the transmission resources
of the second UCIs according to an embodiment of the
application. The start position of the transmission resource
of' the first UCI is the position A" shown in FIG. 4c, the start
position of the transmission resource of the second UCI-1 is
the position B" shown in FIG. 4c¢, and the starting position
of the transmission resource of the second UCI-2 is the
position C" shown in FIG. 4¢. It can be seen from FIG. 4¢
that the start position (position A") of the transmission
resource of the first UCI is later than the start position
(position B") of the transmission resource of the second
UCI-1, the start position (position A") of the transmission
resource of the first UCI is earlier than the start position
(position C") of the transmission resource of the second
UCI-2, and the start position (position B") of the transmis-
sion resource of the second UCI-1 is earlier than the starting
position (position C") of the transmission resource of the
second UCI-2. That is, the start position of the transmission

10

15

20

25

30

35

40

45

50

55

60

65

12

resource of the first UCI is later than the start position of the
transmission resource of the first second UCI (i.e., second
UCI-1), or it can also be regarded as: the start position of the
transmission resource of the first UCI is later than the start
position of the transmission resource of the second UCI with
the earliest start position (i.e., second UCI-1). In this way,
the user equipment can determine the transmission resource
of the second UCI among the transmission resources of
these two second UCIs (or the transmission resource of the
last UCI among the transmission resources of these two
second UCISs, or the transmission resource of the second UCI
with the second earliest start position among the transmis-
sion resources of these two second UClIs), i.e., the transmis-
sion resource of the second UCI-2, as the selected transmis-
sion resource of the second UCI.

In an embodiment of the application, the first UCI and the
plurality of second UCIs are any one of: Hybrid Automatic
Repeat reQuest-Acknowledgement (HARQ-ACK), periodic
Channel State Information (CSI) and Scheduling Request
(SR).

Further, the plurality of second UCIs may include second
UClIs of the same message type, for example, the plurality of
second UCIs are all HARQ-ACKSs, or the plurality of second
UClIs are all CSlIs, or the plurality of second UClIs are all
SRs; or the plurality of second UCIs may include second
UClIs of at least two different message types, for example, at
least one of the plurality of second UCIs is HARQ-ACK,
and at least one is CSI; or at least one of the plurality of
second UCIs is HARQ-ACK, and at least one is SR; or at
least one of the plurality of second UCIs is CSI, and at least
one is SR; or at least one of the plurality of second UClIs is
HARQ-ACK, at least one is CSI, and at least one is SR,
which are not specifically limited.

Furthermore, in order to more clearly illustrate the com-
binations of the first UCI and the plurality of second UCls,
examples will be given below for illustration. It should be
noted that the examples given below are only illustrative,
and the combinations of the first UCI and the plurality of
second UCIs include but not limited to the following
examples. The combinations of the first UCI and the plu-
rality of second UClIs according to the experience and actual
situation, which are not specifically limited.

Example 1: the first UCI is SR, and the plurality of second
UCIs are HARQ-ACKSs.

Example 2: the first UCI is SR, and the plurality of second
UClIs are SPS HARQ-ACKs.

Example 3: the first UCI is SR, and the plurality of second
UClIs are CSIs.

Example 4: the first UCI is SR, at least one of the plurality
of second UClIs is CSI, and at least one of the plurality of
second UCIs is HARQ-ACK.

Example 5: the first UCI is SR, at least one of the plurality
of second UClIs is CSI, and at least one of the plurality of
second UClIs is SPS HARQ-ACK.

Example 6: the first UCI is positive SR, and the plurality
of second UCIs are HARQ-ACKs.

Example 7: the first UCI is positive SR, and the plurality
of second UCIs are SPS HARQ-ACKs.

Example 8: the first UCI is positive SR, and the plurality
of second UCIs are CSIs.

Example 9: the first UCI is positive SR, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is HARQ-ACK.

Example 10: the first UCI is positive SR, at least one of
the plurality of second UCIs is CSI, and at least one of the
plurality of second UClIs is SPS HARQ-ACK.
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Example 11: the first UCI is CSI, and the plurality of
second UCIs are HARQ-ACKs.

Example 12: the first UCI is CSI, and the plurality of
second UClIs are SPS HARQ-ACKs.

Example 13: the first UCI is CSI, at least one of the
plurality of second UCIs is HARQ-ACK, and at least one of
the plurality of second UCIs is SR.

Example 14: the first UCI is CSI, at least one of the
plurality of second UCIs is HARQ-ACK, and at least one of
the plurality of second UClIs is positive SR.

Example 15: the first UCI is CSI, at least one of the
plurality of second UClIs is SPS HARQ-ACK, and at least
one of the plurality of second UCIs is SR.

Example 16: the first UCI is CSI, at least one of the
plurality of second UClIs is SPS HARQ-ACK, and at least
one of the plurality of second UCIs is positive SR.

Example 17: the first UCI is HARQ-ACK, and the plu-
rality of second UCIs are SRs.

Example 18: the first UCI is HARQ-ACK, and the plu-
rality of second UClIs are positive SRs.

Example 19: the first UCI is HARQ-ACK, at least one of
the plurality of second UCIs is CS], and at least one of the
plurality of second UCIs is SR.

Example 20: the first UCI is HARQ-ACK, at least one of
the plurality of second UCIs is CS], and at least one of the
plurality of second UCIs is positive SR.

Example 21: the first UCI is SPS HARQ-ACK, and the
plurality of second UCIs are SRs.

Example 22: the first UCI is SPS HARQ-ACK, and the
plurality of second UCIs are positive SRs.

Example 23: the first UCI is SPS HARQ-ACK, at least
one of the plurality of second UClIs is CSI, and at least one
of the plurality of second UCIs is SR.

Example 24: the first UCI is SPS HARQ-ACK, at least
one of the plurality of second UClIs is CSI, and at least one
of the plurality of second UCIs is positive SR.

It should be noted that, before performing the step 202,
the user equipment may further determine whether simul-
taneous transmission of the first UCI and the second UClIs is
supported; and the user equipment selects a transmission
resource of a second UCI among the transmission resources
of the plurality of second UCIs according to the start
position of the transmission resource of the first UCI and the
start positions of the transmission resources of the second
UClIs when the simultaneous transmission of the first UCI
and the second UCIs is supported.

Step 203: the user equipment transmits the first UCI and
the second UCI carried by the selected transmission resource
of the second UCI simultaneously on the selected transmis-
sion resource of the second UCI.

In the embodiment of the application, according to dif-
ferent message types of the first UCI and the second UCI, the
user equipment may use different modes for transmission on
the selected transmission resource of the second UCI. The
transmission modes can also refer to the method provided in
the prior art, and will not be described in detail here.

Since the network-side device needs to receive the first
UCI and/or the second UCI on the PUCCH resources, the
network-side device also needs to select transmission
resource of a second UCI among the transmission resources
of the plurality of second UClIs and receive the second UCI
and the first UCI on the selected transmission resource of the
second UCI according to the user equipment-side method.

As shown in FIG. 5, it is a flow schematic diagram
corresponding to another UCI combined transmission
method according to an embodiment of the application. This
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method can be performed by a network-side device (such as
base station), and includes the following steps.

Step 501: the base station determines that a transmission
resource of the first UCI and transmission resources of a
plurality of second UCIs overlap in the time domain, and
transmission resources of any two of the plurality of second
UClIs do not overlap in the time domain.

The transmission resource may be PUCCH resource, that
is, the transmission resource of the first UCI may be PUCCH
resource used by the first UCI, and the transmission resource
of the second UCI may be PUCCH resource used by the
second UCI.

It should be noted that the method for the base station to
determine whether the transmission resource of the first UCI
and the transmission resources of the plurality of second
UClIs overlap in the time domain may refer to the content
described on the user equipment side above, and will not be
described in detail here.

Step 502: the base station selects a transmission resource
of a second UCI among the transmission resources of the
plurality of second UCIs according to the start position of
the transmission resource of the first UCI and the start
positions of the transmission resources of the second UClIs.

In an embodiment of the application, when the base
station determines that the start position of the transmission
resource of the first UCI is not later than the start position of
transmission resource of any second UCI or a first second
UCT or a second UCI with the earliest start position among
the transmission resources of the plurality of second UCls,
then the base station determines the transmission resource of
the first second UCI or the second UCI with the earliest start
position among the transmission resources of the plurality of
second UClIs as the selected transmission resource of the
second UCI; when the base station determines that the start
position of the transmission resource of the first UCI is later
than the start position of transmission resource of a first
second UCI or a second UCI with the earliest start position
among the transmission resources of the plurality of second
UClIs, then the base station determines the transmission
resource of a second or last second UCI or a second UCI
with the second earliest start position among the transmis-
sion resources of the plurality of second UCIs as the selected
transmission resources of the second UCI.

Further, the first UCI and the plurality of second UCls are
any one of: Hybrid Automatic Repeat reQuest-Acknowl-
edgement (HARQ-ACK), periodic Channel State Informa-
tion (CSI) and Scheduling Request (SR). For the plurality of
second UCIs, the plurality of second UCIs may include
second UCIs of a same message type; or the plurality of
second UCIs may include second UCIs of at least two
different message types.

Furthermore, the combinations of the first UCI and the
plurality of second UCIs include but not limited to the
following examples.

Example 1: the first UCI is SR, and the plurality of second
UCIs are HARQ-ACKSs.

Example 2: the first UCI is SR, and the plurality of second
UClIs are SPS HARQ-ACKs.

Example 3: the first UCI is SR, and the plurality of second
UClIs are CSIs.

Example 4: the first UCI is SR, at least one of the plurality
of second UClIs is CSI, and at least one of the plurality of
second UCIs is HARQ-ACK.

Example 5: the first UCI is SR, at least one of the plurality
of second UClIs is CSI, and at least one of the plurality of
second UClIs is SPS HARQ-ACK.
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Example 6: the first UCI is positive SR, and the plurality
of second UCIs are HARQ-ACKs.

Example 7: the first UCI is positive SR, and the plurality
of second UClIs are SPS HARQ-ACKs.

Example 8: the first UCI is positive SR, and the plurality
of second UCIs are CSIs.

Example 9: the first UCI is positive SR, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is HARQ-ACK.

Example 10: the first UCI is positive SR, at least one of
the plurality of second UCIs is CS], and at least one of the
plurality of second UCIs is SPS HARQ-ACK.

Example 11: the first UCI is CSI, and the plurality of
second UCIs are HARQ-ACKs.

Example 12: the first UCI is CSI, and the plurality of
second UClIs are SPS HARQ-ACKs.

Example 13: the first UCI is CSI, at least one of the
plurality of second UCIs is HARQ-ACK, and at least one of
the plurality of second UCIs is SR.

Example 14: the first UCI is CSI, at least one of the
plurality of second UCIs is HARQ-ACK, and at least one of
the plurality of second UClIs is positive SR.

Example 15: the first UCI is CSI, at least one of the
plurality of second UClIs is SPS HARQ-ACK, and at least
one of the plurality of second UCIs is SR.

Example 16: the first UCI is CSI, at least one of the
plurality of second UClIs is SPS HARQ-ACK, and at least
one of the plurality of second UCIs is positive SR.

Example 17: the first UCI is HARQ-ACK, and the plu-
rality of second UCIs are SRs.

Example 18: the first UCI is HARQ-ACK, and the plu-
rality of second UClIs are positive SRs.

Example 19: the first UCI is HARQ-ACK, at least one of
the plurality of second UCIs is CS], and at least one of the
plurality of second UCIs is SR.

Example 20: the first UCI is HARQ-ACK, at least one of
the plurality of second UCIs is CS], and at least one of the
plurality of second UCIs is positive SR.

Example 21: the first UCI is SPS HARQ-ACK, and the
plurality of second UCIs are SRs.

Example 22: the first UCI is SPS HARQ-ACK, and the
plurality of second UCIs are positive SRs.

Example 23: the first UCI is SPS HARQ-ACK, at least
one of the plurality of second UClIs is CSI, and at least one
of the plurality of second UCIs is SR.

Example 24: the first UCI is SPS HARQ-ACK, at least
one of the plurality of second UClIs is CSI, and at least one
of the plurality of second UCIs is positive SR.

It should be noted that, before performing the step 502,
the base station may further determine whether simultaneous
transmission of the first UCI and the second UClIs is sup-
ported; and the base station selects a transmission resource
of a second UCI among the transmission resources of the
plurality of second UCIs according to the start position of
the transmission resource of the first UCI and the start
positions of the transmission resources of the second UCIs
when the simultaneous transmission of the first UCI and the
second UCIs is supported.

Step 503: the base station receives the first UCI and the
second UCI carried by the selected transmission resource of
the second UCI simultaneously on the selected transmission
resource of the second UCI.

Since the UCI combined transmission process performed
by the base station side corresponds to that performed by the
user equipment side, it will not be repeated here.

Therefore, on the network side, for example, on the base
station side, the above method can ensure that the base
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station and the user equipment have the same understanding
of UCI combined transmission when the transmission
resources of different UCIs overlap in the time domain; and
the above method can also avoid the redundant transmission
of the first UCI while ensuring that the base station can
obtain the UCI timely.

The combined transmission method of the uplink control
information will be described in detail below in combination
with some embodiments.

First Embodiment

As shown in FIG. 6, it is assumed that the first UCI is SR
and transmitted using the PUCCH format 0, the transmission
resource of the SR is PUCCH-0, which occupies 2 symbols.
There are 2 second UCIs, both of which are SPS HARQ-
ACKs (referred to as SPS ANs in FIG. 6) and transmitted
using the PUCCH format O, wherein the transmission
resource of the first SPS HARQ-ACK is PUCCH-1 which
occupies 1 symbol, and the transmission resource of the
second SPS HARQ-ACK is PUCCH-2 which also occupies
1 symbol.

It can be seen from FIG. 6 that the start position of the
transmission resource (PUCCH-0) of the SR is aligned with
the start position of the transmission resource (PUCCH-1) of
the first SPS HARQ-ACK, that is, the start position of the
PUCCH-0 is no later than the start position of the PUCCH-1
and is earlier than the start position of the transmission
resource (PUCCH-2) of the second SPS HARQ-ACK, so the
SR and the first SPS HARQ-ACK can be transmitted on the
PUCCH-1, and only the second SPS HARQ-ACK is trans-
mitted on the PUCCH-2.

When the state of the SR is positive, the user equipment
can transmit the positive SR and the first SPS HARQ-ACK
on the PUCCH-1. Specifically, the user equipment may
transmit the first SPS HARQ-ACK on the PUCCH-1 by
using the cyclic shift corresponding to the positive SR state
to implicitly express that the PUCCH-1 also carries the
positive SR information.

When the state of the SR is negative, the user equipment
can transmit the negative SR and the first SPS HARQ-ACK
on the PUCCH-1. Specifically, the user equipment may
transmit the first SPS HARQ-ACK on the PUCCH-1 by
using the cyclic shift corresponding to the negative SR state
to implicitly express that the PUCCH-1 also carries the
negative SR information.

Correspondingly, when the network-side device encoun-
ters the situation described in FIG. 6, the method adopted is
similar, and the details are not repeated here.

Second Embodiment

As shown in FIGS. 7a, 75 and 7c, it is assumed that the
first UCI is SR and transmitted using the PUCCH format 1,
the transmission resource of the SR is PUCCH-0, which
occupies 8 symbols. There are 2 second UCIs, both of which
are SPS HARQ-ACKSs (referred to as SPS ANs in FIGS. 7a,
7b and 7c¢) and transmitted using the PUCCH format O,
wherein the transmission resource of the first SPS HARQ-
ACK is PUCCH-1 which occupies 2 symbols, and the
transmission resource of the second SPS HARQ-ACK is
PUCCH-2 which also occupies 2 symbols.

It can be seen from FIG. 7a that the start position of the
transmission resource (PUCCH-0) of the SR is aligned with
the start position of the transmission resource (PUCCH-1) of
the first SPS HARQ-ACK, that is, the start position of the
PUCCH-0 is no later than the start position of the PUCCH-1
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and is earlier than the start position of the transmission
resource (PUCCH-2) of the second SPS HARQ-ACK, so the
SR and the first SPS HARQ-ACK can be transmitted on the
PUCCH-1, and only the second SPS HARQ-ACK is trans-
mitted on the PUCCH-2.

When the state of the SR is positive, the user equipment
can transmit the positive SR and the first SPS HARQ-ACK
on the PUCCH-1. Specifically, the user equipment may
transmit the first SPS HARQ-ACK on the PUCCH-1 by
using the cyclic shift corresponding to the positive SR state
to implicitly express that the PUCCH-1 also carries the
positive SR information.

When the state of the SR is negative, the user equipment
can transmit the negative SR and the first SPS HARQ-ACK
on the PUCCH-1. Specifically, the user equipment may
transmit the first SPS HARQ-ACK on the PUCCH-1 by
using the cyclic shift corresponding to the negative SR state
to implicitly express that the PUCCH-1 also carries the
negative SR information.

It can be seen from FIG. 75 that the start position of the
transmission resource (PUCCH-0) of the SR is earlier than
the start position of the transmission resource (PUCCH-1) of
the first SPS HARQ-ACK, and is earlier than the start
position of the transmission resource (PUCCH-2) of the
second SPS HARQ-ACK, so the SR and the first SPS
HARQ-ACK can be transmitted on the PUCCH-1, and only
the second SPS HARQ-ACK is transmitted on the PUCCH-
2.

When the state of the SR is positive, the user equipment
can transmit the positive SR and the first SPS HARQ-ACK
on the PUCCH-1. Specifically, the user equipment may
transmit the first SPS HARQ-ACK on the PUCCH-1 by
using the cyclic shift corresponding to the positive SR state
to implicitly express that the PUCCH-1 also carries the
positive SR information.

When the state of the SR is negative, the user equipment
can transmit the negative SR and the first SPS HARQ-ACK
on the PUCCH-1. Specifically, the user equipment may
transmit the first SPS HARQ-ACK on the PUCCH-1 by
using the cyclic shift corresponding to the negative SR state
to implicitly express that the PUCCH-1 also carries the
negative SR information.

It can be seen from FIG. 7c¢ that the start position of the
transmission resource (PUCCH-0) of the SR is later than the
start position of the transmission resource (PUCCH-1) of the
first SPS HARQ-ACK, but is earlier than the start position
of the transmission resource (PUCCH-2) of the second SPS
HARQ-ACK, so the SR and the second SPS HARQ-ACK
can be transmitted on the PUCCH-2, and only the first SPS
HARQ-ACK is transmitted on the PUCCH-1.

When the state of the SR is positive, the user equipment
can transmit the positive SR and the second SPS HARQ-
ACK on the PUCCH-2. Specifically, the user equipment
may transmit the second SPS HARQ-ACK on the PUCCH-2
by using the cyclic shift corresponding to the positive SR
state to implicitly express that the PUCCH-1 also carries the
positive SR information.

When the state of the SR is negative, the user equipment
can transmit the negative SR and the second SPS HARQ-
ACK on the PUCCH-2. Specifically, the user equipment
may transmit the second SPS HARQ-ACK on the PUCCH-2
by using the cyclic shift corresponding to the negative SR
state to implicitly express that the PUCCH-1 also carries the
negative SR information.
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Correspondingly, when the network-side device encoun-
ters the situation described in any one of FIGS. 74, 7b and
7¢, the method adopted is similar, and the details are not
repeated here.

Third Embodiment

As shown in FIGS. 8a, 856 and 8¢, it is assumed that the
first UCI is SPS HARQ-ACK (referred to as SPS AN in
FIGS. 8a, 86 and 8¢) and transmitted using the PUCCH
format 1, the transmission resource of the SPS HARQ-ACK
is PUCCH-0, which occupies 10 symbols; there are 2 second
UCIs, both of which are SRs and transmitted using the
PUCCH format 1, wherein the transmission resource of the
first SR is PUCCH-1 which occupies 4 symbols, and the
transmission resource of the second SR is PUCCH-2 which
also occupies 4 symbols.

It can be seen from FIG. 8a that the start position of the
transmission resource (PUCCH-0) of the SPS HARQ-ACK
is aligned with the start position of the transmission resource
(PUCCH-1) of the first SR, that is, the start position of the
PUCCH-0 is no later than the start position of the PUCCH-1
and is earlier than the start position of the transmission
resource (PUCCH-2) of the second SR, so the SPS HARQ-
ACK and the first SR can be transmitted on the PUCCH-1,
and only the second SR is transmitted on the PUCCH-2.

When the states of the two SRs are both positive, the user
equipment can transmit the SPS HARQ-ACK and the first
positive SR on the PUCCH-1, that is, it implicitly express
that the PUCCH-1 also carries the positive SR information
by transmitting the SPS HARQ-ACK on the PUCCH-1; and
only the second positive SR is transmitted on the PUCCH-2.

When the state of only one of the two SRs is positive, the
user equipment can transmit through many methods. First
method: the user equipment can transmit the SPS HARQ-
ACK on the PUCCH resource corresponding to the positive
SR to implicitly express that the resource also carries the
positive SR information; and cannot transmit on the PUCCH
resource corresponding to the negative SR. Second method:
the user equipment can perform a timeline judgment on the
overlapping combination of the PUCCH resource corre-
sponding to the positive SR and the PUCCH resource of the
SPS HARQ-ACK; when the earliest channel in the overlap-
ping combination meets the timeline, the SPS HARQ-ACK
and the positive SR are transmitted on the PUCCH resource
corresponding to the positive SR, where the specific trans-
mission process is the same as the first method; when the
earliest channel in the overlapping combination does not
meet the timeline, it is considered to be wrong scheduling,
and the UE can autonomously choose how to transmit, and
the specific behavior is not specified.

When the states of the two SRs are both negative, the user
equipment can transmit the HARQ-ACK on the PUCCH
resource (PUCCH-0) corresponding to the SPS HARQ-
ACK to implicitly express the negative SR information.

It can be seen from FIG. 85 that the start position of the
transmission resource (PUCCH-0) of the SPS HARQ-ACK
is earlier than the start position of the transmission resource
(PUCCH-1) of the first SR, and is earlier than the start
position of the transmission resource (PUCCH-2) of the
second SR, so the SPS HARQ-ACK and the first SR can be
transmitted on the PUCCH-1, and only the second SR is
transmitted on the PUCCH-2.

When the states of the two SRs are both positive, the user
equipment can transmit the SPS HARQ-ACK and the first
positive SR on the PUCCH-1, that is, implicitly express that
the PUCCH-1 also carries the positive SR information by
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transmitting the SPS HARQ-ACK on the PUCCH-1; and
only the second positive SR is transmitted on the PUCCH-2.

When the state of only one of the two SRs is positive, the
user equipment can transmit through many methods. First
method: the user equipment can transmit the SPS HARQ-
ACK on the PUCCH resource corresponding to the positive
SR to implicitly express that the resource also carries the
positive SR information; and cannot transmit on the PUCCH
resource corresponding to the negative SR. Second method:
the user equipment can perform a timeline judgment on the
overlapping combination of the PUCCH resource corre-
sponding to the positive SR and the PUCCH resource of the
SPS HARQ-ACK; when the earliest channel in the overlap-
ping combination meets the timeline, the SPS HARQ-ACK
and the positive SR are transmitted on the PUCCH resource
corresponding to the positive SR, where the specific trans-
mission process is the same as the first method; when the
earliest channel in the overlapping combination does not
meet the timeline, it is considered to be wrong scheduling,
and the UE can autonomously choose how to transmit, and
the specific behavior is not specified.

When the states of the two SRs are both negative, the user
equipment can transmit the HARQ-ACK on the PUCCH
resource (PUCCH-0) corresponding to the SPS HARQ-
ACK to implicitly express the negative SR information.

It can be seen from FIG. 8¢ that the start position of the
transmission resource (PUCCH-0) of the SPS HARQ-ACK
is later than the start position of the transmission resource
(PUCCH-1) of the first SR, but is earlier than the start
position of the transmission resource (PUCCH-2) of the
second SR, so the user equipment can transmit the SPS
HARQ-ACK and the second SR on the PUCCH-2, and
transmit only the first SR on the PUCCH-1.

When the states of the two SRs are both positive, the user
equipment can transmit the SPS HARQ-ACK and the sec-
ond positive SR on the PUCCH-2, that is, implicitly express
that the PUCCH-2 also carries the positive SR information
by transmitting the SPS HARQ-ACK on the PUCCH-2; and
only the first positive SR is transmitted on the PUCCH-1.

When the state of only one of the two SRs is positive, the
user equipment can transmit through many methods. First
method: the user equipment can transmit the SPS HARQ-
ACK on the PUCCH resource corresponding to the positive
SR to implicitly express that the resource also carries the
positive SR information; and cannot transmit on the PUCCH
resource corresponding to the negative SR. Second method:
the user equipment can perform a timeline judgment on the
overlapping combination of the PUCCH resource corre-
sponding to the positive SR and the PUCCH resource of the
SPS HARQ-ACK; when the earliest channel in the overlap-
ping combination meets the timeline, the SPS HARQ-ACK
and the positive SR are transmitted on the PUCCH resource
corresponding to the positive SR, where the specific trans-
mission process is the same as the first method; when the
earliest channel in the overlapping combination does not
meet the timeline, it is considered to be wrong scheduling,
and the UE can autonomously choose how to transmit, and
the specific behavior is not specified.

When the states of the two SRs are both negative, the user
equipment can transmit the HARQ-ACK on the PUCCH
resource (PUCCH-0) corresponding to the SPS HARQ-
ACK to implicitly express the negative SR information.

Correspondingly, when the network-side device encoun-
ters the situation described in any one of FIGS. 8a, 86 and
8¢, the method adopted is similar, and the details are not
repeated here.
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Fourth Embodiment

As shown in FIGS. 9a, 95 and 9c, it is assumed that the
first UCI is SR and transmitted using the PUCCH format 1,
the transmission resource of the SR is PUCCH-0, which
occupies 8 symbols; there are 2 second UClIs, both of which
are CSIs and transmitted using the PUCCH format 2,
wherein the transmission resource of the first CSI is
PUCCH-1 which occupies 2 symbols, and the transmission
resource of the second CSI is PUCCH-2 which also occupies
2 symbols.

It can be seen from FIG. 9a that the start position of the
transmission resource (PUCCH-0) of the SR is aligned with
the start position of the transmission resource (PUCCH-1) of
the first CSI, that is, the start position of the PUCCH-0 is no
later than the start position of the PUCCH-1 and is earlier
than the start position of the transmission resource (PUCCH-
2) of the second CSI, so the SR and the first CSI can be
transmitted on the PUCCH-1, and only the second CSI is
transmitted on the PUCCH-2.

Further, the user equipment may transmit the X-bit SR
and the first CSI simultaneously on the PUCCH resource
(PUCCH-1) corresponding to the first CSI, wherein X is
[log,(K+1)], and K is the number of overlapped SR con-
figurations in the time domain, that is, regardless of whether
the state of the SR is positive or negative, the user equipment
needs to transmit the X-bit SR; and furthermore, when there
is only one SR configuration, X=1.

It can be seen from FIG. 95 that the start position of the
transmission resource (PUCCH-0) of the SR is earlier than
the start position of the transmission resource (PUCCH-1) of
the first CSI, and is earlier than the start position of the
transmission resource (PUCCH-2) of the second CSI, so the
user equipment can transmit the SR and the first CSI on the
PUCCH-1, and transmit only the second CSI on the
PUCCH-2. The specific transmission method can refer to the
content described above, and will not be repeated here.

It can be seen from FIG. 9c¢ that the start position of the
transmission resource (PUCCH-0) of the SR is later than the
start position of the transmission resource (PUCCH-1) of the
first CSI, but is earlier than the start position of the trans-
mission resource (PUCCH-2) of the second CSI, so the user
equipment can transmit the SR and the second CSI on the
PUCCH-2, and transmit only the first CSI on the PUCCH-1.

Further, the user equipment may transmit the X-bit SR
and the second CSI simultaneously on the PUCCH resource
(PUCCH-2) corresponding to the second CSI, wherein X is
[log,(K+1)], and K is the number of overlapped SR con-
figurations in the time domain, that is, regardless of whether
the state of the SR is positive or negative, the user equipment
needs to transmit the X-bit SR; and furthermore, when there
is only one SR configuration, X=1.

Correspondingly, when the network-side device encoun-
ters the situation described in any one of FIGS. 94, 95 and
9¢, the method adopted is similar, and the details are not
repeated here.

An embodiment of the application further provides a user
equipment, which can perform the foregoing method
embodiments. The user equipment according to the embodi-
ment of the application is as shown in FIG. 10, and the user
equipment 1000 includes: a determining device 1001, a
selection device 1002, and a transmission device 1003,
wherein:

the determining device 1001 is configured to determine

that a transmission resource of a first UCI and trans-
mission resources of a plurality of second UClIs overlap
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in a time domain, and transmission resources of any
two of the plurality of second UCIs do not overlap in
the time domain;

the selection device 1002 is configured to select a trans-

mission resource of a second UCI among the transmis-
sion resources of the plurality of second UCIs accord-
ing to the start position of the transmission resource of
the first UCI and the start positions of the transmission
resources of the second UCIs;

the transmission device 1003 is configured to transmit the

first UCI and the second UCI carried by the selected
transmission resource of the second UCI simultane-
ously on the selected transmission resource of the
second UCI.

In a possible implementation, the selection device 1002 is
configured to: when it is determined that the start position of
the transmission resource of the first UCI is not later than the
start position of a transmission resource of any second UCI
or a first second UCI or a second UCI with the earliest start
position among the transmission resources of the plurality of
second UCIs, determine the transmission resource of the
first second UCI or the second UCI with the earliest start
position among the transmission resources of the plurality of
second UClIs as the selected transmission resource of the
second UCI.

In a possible implementation, the selection device 1002 is
configured to: when it is determined that the start position of
the transmission resource of the first UCI is later than the
start position of the transmission resource of a first second
UCT or a second UCI with the earliest start position among
the transmission resources of the plurality of second UClIs,
determine the transmission resource of a second or last
second UCI or a second UCI with the second earliest start
position among the transmission resources of the plurality of
second UClIs as the selected transmission resource of the
second UCI.

In a possible implementation, the plurality of second
UClTs include second UCIs of a same message type; or the
plurality of second UClIs include second UClIs of at least two
different message types.

In a possible implementation, the first UCI and the
plurality of second UCIs are any one of: HARQ-ACK, CSI
and SR.

In a possible implementation, the first UCI is SR, and the
plurality of second UCIs are HARQ-ACKSs; or the first UCI
is SR, and the plurality of second UCIs are SPS HARQ-
ACKs; or the first UCI is SR, and the plurality of second
UCIs are CSlIs; or the first UCI is SR, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is HARQ-ACK; or the first UCI is
SR, at least one of the plurality of second UClIs is CSI, and
at least one of the plurality of second UCIs is SPS HARQ-
ACK; or the first UCI is positive SR, and the plurality of
second UCIs are HARQ-ACKSs; or the first UCI is positive
SR, and the plurality of second UCIs are SPS HARQ-ACKs;
or the first UCI is positive SR, and the plurality of second
UCTs are CSIs; or the first UCI is positive SR, at least one
of' the plurality of second UClIs is CSI, and at least one of the
plurality of second UCIs is HARQ-ACK; or the first UCI is
positive SR, at least one of the plurality of second UClIs is
CS], and at least one of the plurality of second UCIs is SPS
HARQ-ACK; or the first UCI is CSI, and the plurality of
second UCIs are HARQ-ACKs; or the first UCI is CSI, and
the plurality of second UCIs are SPS HARQ-ACKs; or the
first UCI is CSI, at least one of the plurality of second UClIs
is HARQ-ACK, and at least one of the plurality of second
UCIs is SR; or the first UCI is CSI, at least one of the
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plurality of second UCIs is HARQ-ACK, and at least one of
the plurality of second UCIs is positive SR; or the first UCI
is CSI, at least one of the plurality of second UClIs is SPS
HARQ-ACK, and at least one of the plurality of second
UCIs is SR; or the first UCI is CSI, at least one of the
plurality of second UClIs is SPS HARQ-ACK, and at least
one of the plurality of second UCls is positive SR; or the first
UCI is HARQ-ACK, and the plurality of second UClIs are
SRs; or the first UCI is HARQ-ACK, and the plurality of
second UCIs are positive SRs; or the first UCI is HARQ-
ACK, at least one of the plurality of second UClIs is CSI, and
at least one of the plurality of second UClIs is SR; or the first
UCI is HARQ-ACK, at least one of the plurality of second
UClIs is CSI, and at least one of the plurality of second UCIs
is positive SR; or the first UCI is SPS HARQ-ACK, and the
plurality of second UCIs are SRs; or the first UCI is SPS
HARQ-ACK, and the plurality of second UCls are positive
SRs; or the first UCI is SPS HARQ-ACK, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is SR; or the first UCI is SPS
HARQ-ACK, at least one of the plurality of second UCls is
CSI, and at least one of the plurality of second UClIs is
positive SR.

In a possible implementation, the transmission resource is
PUCCH resource.

In a possible implementation, before selecting the trans-
mission resource of a second UCI among the transmission
resources of the plurality of second UCIs according to the
start position of the transmission resource of the first UCI
and the start positions of the transmission resources of the
second UCls, the selection device 1002 is further configured
to: determine whether simultaneous transmission of the first
UCI and the second UCI is supported; and select the
transmission resource of a second UCI among the transmis-
sion resources of the plurality of second UClIs according to
the start position of the transmission resource of the first UCI
and the start positions of the transmission resources of the
second UCIs when the simultaneous transmission of the first
UCT and the second UCI is supported.

Based on the same application concept, an embodiment of
the application further provides a network-side device,
which may be a base station. The processing steps per-
formed by the network-side device correspond to the steps
of the network-side method described above. The network-
side device provided by the embodiment of the application
is as shown in FIG. 11, and the network-side device 1100
includes: a determining device 1101, a selection device
1102, and a receiving device 1103, wherein:

the determining device 1101 is configured to determine

that a transmission resource of a first UCI and trans-
mission resources of a plurality of second UClIs overlap
in a time domain, and transmission resources of any
two of the plurality of second UCIs do not overlap in
the time domain;

the selection device 1102 is configured to select a trans-

mission resource of a second UCI among the transmis-
sion resources of the plurality of second UClIs accord-
ing to the start position of the transmission resource of
the first UCI and the start positions of the transmission
resources of the second UCIs;

the receiving device 1103 is configured to receive the first

UCT and the second UCI carried by the selected trans-
mission resource of the second UCI simultaneously on
the selected transmission resource of the second UCI.

In a possible implementation, the selection device 1102 is
configured to: when it is determined that the start position of
the transmission resource of the first UCI is not later than the
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start position of the transmission resource of any second
UCI or a first second UCI or a second UCI with the earliest
start position among the transmission resources of the plu-
rality of second UClIs, determine the transmission resource
of the first second UCI or the second UCI with the earliest
start position among the transmission resources of the plu-
rality of second UCIs as the selected transmission resource
of the second UCI.

In a possible implementation, the selection device 1102 is
configured to: when it is determined that the start position of
the transmission resource of the first UCI is later than the
start position of the transmission resource of a first second
UCT or a second UCI with the earliest start position among
the transmission resources of the plurality of second UClIs,
determine the transmission resource of a second or last
second UCI or a second UCI with the second earliest start
position among the transmission resources of the plurality of
second UClIs as the selected transmission resource of the
second UCI.

In a possible implementation, the plurality of second
UClTs include second UCIs of a same message type; or the
plurality of second UClIs include second UClIs of at least two
different message types.

In a possible implementation, the first UCI and the
plurality of second UCIs are any one of: HARQ-ACK,
periodic CSI and SR.

In a possible implementation, the first UCI is SR, and the
plurality of second UCIs are HARQ-ACKSs; or the first UCI
is SR, and the plurality of second UCIs are SPS HARQ-
ACKs; or the first UCI is SR, and the plurality of second
UCIs are CSlIs; or the first UCI is SR, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is HARQ-ACK; or the first UCI is
SR, at least one of the plurality of second UClIs is CSI, and
at least one of the plurality of second UCIs is SPS HARQ-
ACK; or the first UCI is positive SR, and the plurality of
second UCIs are HARQ-ACKSs; or the first UCI is positive
SR, and the plurality of second UCIs are SPS HARQ-ACKs;
or the first UCI is positive SR, and the plurality of second
UCTs are CSIs; or the first UCI is positive SR, at least one
of' the plurality of second UClIs is CSI, and at least one of the
plurality of second UCIs is HARQ-ACK; or the first UCI is
positive SR, at least one of the plurality of second UClIs is
CS], and at least one of the plurality of second UCIs is SPS
HARQ-ACK; or the first UCI is CSI, and the plurality of
second UCIs are HARQ-ACKs; or the first UCI is CSI, and
the plurality of second UCIs are SPS HARQ-ACKs; or the
first UCI is CSI, at least one of the plurality of second UClIs
is HARQ-ACK, and at least one of the plurality of second
UCIs is SR; or the first UCI is CSI, at least one of the
plurality of second UCIs is HARQ-ACK, and at least one of
the plurality of second UClIs is positive SR; or the first UCI
is CSI, at least one of the plurality of second UClIs is SPS
HARQ-ACK, and at least one of the plurality of second
UCIs is SR; or the first UCI is CSI, at least one of the
plurality of second UClIs is SPS HARQ-ACK, and at least
one of the plurality of second UClIs is positive SR; or the first
UCI is HARQ-ACK, and the plurality of second UClIs are
SRs; or the first UCI is HARQ-ACK, and the plurality of
second UCIs are positive SRs; or the first UCI is HARQ-
ACK, at least one of the plurality of second UClIs is CSI, and
at least one of the plurality of second UClIs is SR; or the first
UCI is HARQ-ACK, at least one of the plurality of second
UClIs is CSI, and at least one of the plurality of second UCIs
is positive SR; or the first UCI is SPS HARQ-ACK, and the
plurality of second UCIs are SRs; or the first UCI is SPS
HARQ-ACK, and the plurality of second UCls are positive
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SRs; or the first UCI is SPS HARQ-ACK, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is SR; or the first UCI is SPS
HARQ-ACK, at least one of the plurality of second UCls is
CSI, and at least one of the plurality of second UClIs is
positive SR.

In a possible implementation, the transmission resource is
PUCCH resource.

In a possible implementation, before selecting the trans-
mission resource of a second UCI among the transmission
resources of the plurality of second UCIs according to the
start position of the transmission resource of the first UCI
and the start positions of the transmission resources of the
second UCls, the selection device 1102 is further configured
to: determine whether simultaneous transmission of the first
UCI and the second UCI is supported; and select the
transmission resource of the second UCI among the trans-
mission resources of the plurality of second UCIs according
to the start position of the transmission resource of the first
UCT and the start positions of the transmission resources of
the second UCIs when the simultaneous transmission of the
first UCI and the second UCI is supported.

An embodiment of the application provides a network
device. As shown in FIG. 12, the network device may be a
user equipment or a network-side device (such as base
station), and the network device 1200 includes:

a processor 1201, a memory 1202, a transceiver 1203, and

a bus interface 1204, wherein the processor 1201, the
memory 1202 and the transceiver 1203 are connected
through the bus interface 1204.

When the network device is a user equipment, the pro-
cessor 1201 is configured to determine that a transmission
resource of a first UCI and transmission resources of a
plurality of second UCIs overlap in the time domain, and
transmission resources of any two of the plurality of second
UCIs do not overlap in the time domain; and select a
transmission resource of a second UCI among the transmis-
sion resources of the plurality of second UClIs according to
the start position of the transmission resource of the first UCI
and the start positions of the transmission resources of the
plurality of second UCIs; the memory 1202 is configured to
store one or more executable programs, and store data used
by the processor when performing operations; the trans-
ceiver 1203 is configured to transmit the first UCI and the
second UCI carried by the selected transmission resource of
the second UCI simultaneously on the selected transmission
resource of the second UCI; and the bus interface 1204 is
configured to provide an interface.

In a possible implementation, the processor 1201 is con-
figured to: when it is determined that the start position of the
transmission resource of the first UCI is not later than the
start position of the transmission resource of any second
UCI or a first second UCI or a second UCI with the earliest
start position among the transmission resources of the plu-
rality of second UClIs, determine the transmission resource
of the first second UCI or the second UCI with the earliest
start position among the transmission resources of the plu-
rality of second UClIs as the selected transmission resource
of the second UCI.

In a possible implementation, the processor 1201 is con-
figured to: when it is determined that the start position of the
transmission resource of the first UCI is later than the start
position of the transmission resource of a first second UCI
or a second UCI with the earliest start position among the
transmission resources of the plurality of second UCIs,
determine the transmission resource of a second or last
second UCI or a second UCI with the second earliest start
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position among the transmission resources of the plurality of
second UClIs as the selected transmission resource of the
second UCI.

In a possible implementation, the plurality of second
UClTs include second UCIs of a same message type; or the
plurality of second UClIs include second UClIs of at least two
different message types.

In a possible implementation, the first UCI and the
plurality of second UCIs are any one of: HARQ-ACK,
periodic CSI and SR.

In a possible implementation, the first UCI is SR, and the
plurality of second UCIs are HARQ-ACKSs; or the first UCI
is SR, and the plurality of second UCIs are SPS HARQ-
ACKs; or the first UCI is SR, and the plurality of second
UCIs are CSlIs; or the first UCI is SR, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is HARQ-ACK; or the first UCI is
SR, at least one of the plurality of second UClIs is CSI, and
at least one of the plurality of second UCIs is SPS HARQ-
ACK; or the first UCI is positive SR, and the plurality of
second UCIs are HARQ-ACKSs; or the first UCI is positive
SR, and the plurality of second UCIs are SPS HARQ-ACKs;
or the first UCI is positive SR, and the plurality of second
UCTs are CSIs; or the first UCI is positive SR, at least one
of' the plurality of second UClIs is CSI, and at least one of the
plurality of second UCIs is HARQ-ACK; or the first UCI is
positive SR, at least one of the plurality of second UClIs is
CS], and at least one of the plurality of second UCIs is SPS
HARQ-ACK; or the first UCI is CSI, and the plurality of
second UCIs are HARQ-ACKs; or the first UCI is CSI, and
the plurality of second UCIs are SPS HARQ-ACKs; or the
first UCI is CSI, at least one of the plurality of second UClIs
is HARQ-ACK, and at least one of the plurality of second
UCIs is SR; or the first UCI is CSI, at least one of the
plurality of second UCIs is HARQ-ACK, and at least one of
the plurality of second UClIs is positive SR; or the first UCI
is CSI, at least one of the plurality of second UClIs is SPS
HARQ-ACK, and at least one of the plurality of second
UCIs is SR; or the first UCI is CSI, at least one of the
plurality of second UClIs is SPS HARQ-ACK, and at least
one of the plurality of second UClIs is positive SR; or the first
UCI is HARQ-ACK, and the plurality of second UClIs are
SRs; or the first UCI is HARQ-ACK, and the plurality of
second UCIs are positive SRs; or the first UCI is HARQ-
ACK, at least one of the plurality of second UClIs is CSI, and
at least one of the plurality of second UClIs is SR; or the first
UCI is HARQ-ACK, at least one of the plurality of second
UClIs is CSI, and at least one of the plurality of second UCIs
is positive SR; or the first UCI is SPS HARQ-ACK, and the
plurality of second UCIs are SRs; or the first UCI is SPS
HARQ-ACK, and the plurality of second UCls are positive
SRs; or the first UCI is SPS HARQ-ACK, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is SR; or the first UCI is SPS
HARQ-ACK, at least one of the plurality of second UCls is
CSI, and at least one of the plurality of second UCIs is
positive SR.

In a possible implementation, the transmission resource is
PUCCH resource.

In a possible implementation, the processor 1201 is fur-
ther configured to: determine whether simultaneous trans-
mission of the first UCI and the second UCI is supported;
and select the transmission resource of the second UCI
among the transmission resources of the plurality of second
UCIs according to the start position of the transmission
resource of the first UCI and the start positions of the
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transmission resources of the second UCIs when the simul-
taneous transmission of the first UCI and the second UCI is
supported.

When the network device is a network-side device (such
as base station), the processor 1201 is configured to deter-
mine that a transmission resource of a first UCI and trans-
mission resources of a plurality of second UCls overlap in
the time domain, and transmission resources of any two of
the plurality of second UCIs do not overlap in the time
domain; and select a transmission resource of a second UCI
among the transmission resources of the plurality of second
UCIs according to the start positions of the transmission
resources of the first UCI and the start position of the
transmission resources of the plurality of second UCIs.

The memory 1202 is configured to store one or more
executable programs, and store data used by the processor
when performing operations.

The transceiver 1203 is configured to receive the first UCI
and the second UCI carried by the selected transmission
resource of the second UCI simultaneously on the selected
transmission resource of the second UCI.

The bus interface 1204 is configured to provide an inter-
face.

In a possible implementation, the processor 1201 is con-
figured to: when it is determined that the start position of the
transmission resource of the first UCI is not later than the
start position of the transmission resource of any second
UCI or a first second UCI or a second UCI with the earliest
start position among the transmission resources of the plu-
rality of second UClIs, determine the transmission resource
of the first second UCI or the second UCI with the earliest
start position among the transmission resources of the plu-
rality of second UClIs as the selected transmission resource
of the second UCI.

In a possible implementation, the processor 1201 is con-
figured to: when it is determined that the start position of the
transmission resource of the first UCI is later than the start
position of the transmission resource of a first second UCI
or a second UCI with the earliest start position among the
transmission resources of the plurality of second UCIs,
determine the transmission resource of a second or last
second UCI or a second UCI with the second earliest start
position among the transmission resources of the plurality of
second UClIs as the selected transmission resource of the
second UCI.

In a possible implementation, the plurality of second
UClIs include second UCIs of a same message type; or the
plurality of second UCls include second UCIs of at least two
different message types.

In a possible implementation, the first UCI and the
plurality of second UCIs are any one of: HARQ-ACK,
periodic CSI and SR.

In a possible implementation, the first UCI is SR, and the
plurality of second UCIs are HARQ-ACKSs; or the first UCI
is SR, and the plurality of second UCIs are SPS HARQ-
ACKs; or the first UCI is SR, and the plurality of second
UClIs are CSlIs; or the first UCI is SR, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is HARQ-ACK; or the first UCI is
SR, at least one of the plurality of second UCIs is CSI, and
at least one of the plurality of second UCIs is SPS HARQ-
ACK; or the first UCI is positive SR, and the plurality of
second UCIs are HARQ-ACKSs; or the first UCI is positive
SR, and the plurality of second UCIs are SPS HARQ-ACKs;
or the first UCI is positive SR, and the plurality of second
UClIs are CSIs; or the first UCI is positive SR, at least one
of'the plurality of second UCIs is CSI, and at least one of the
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plurality of second UCIs is HARQ-ACK; or the first UCI is
positive SR, at least one of the plurality of second UClIs is
CS], and at least one of the plurality of second UCIs is SPS
HARQ-ACK; or the first UCI is CSI, and the plurality of
second UCIs are HARQ-ACKs; or the first UCI is CSI, and
the plurality of second UCIs are SPS HARQ-ACKs; or the
first UCI is CSI, at least one of the plurality of second UClIs
is HARQ-ACK, and at least one of the plurality of second
UCIs is SR; or the first UCI is CSI, at least one of the
plurality of second UCIs is HARQ-ACK, and at least one of
the plurality of second UClIs is positive SR; or the first UCI
is CSI, at least one of the plurality of second UClIs is SPS
HARQ-ACK, and at least one of the plurality of second
UCIs is SR; or the first UCI is CSI, at least one of the
plurality of second UClIs is SPS HARQ-ACK, and at least
one of the plurality of second UClIs is positive SR; or the first
UCI is HARQ-ACK, and the plurality of second UClIs are
SRs; or the first UCI is HARQ-ACK, and the plurality of
second UCIs are positive SRs; or the first UCI is HARQ-
ACK, at least one of the plurality of second UClIs is CSI, and
at least one of the plurality of second UClIs is SR; or the first
UCI is HARQ-ACK, at least one of the plurality of second
UClIs is CSI, and at least one of the plurality of second UCIs
is positive SR; or the first UCI is SPS HARQ-ACK, and the
plurality of second UCIs are SRs; or the first UCI is SPS
HARQ-ACK, and the plurality of second UCls are positive
SRs; or the first UCI is SPS HARQ-ACK, at least one of the
plurality of second UCIs is CSI, and at least one of the
plurality of second UCIs is SR; or the first UCI is SPS
HARQ-ACK, at least one of the plurality of second UCls is
CSI, and at least one of the plurality of second UCIs is
positive SR.

In a possible implementation, the transmission resource is
PUCCH resource.

In a possible implementation, the processor 1201 is fur-
ther configured to: determine whether simultaneous trans-
mission of the first UCI and the second UCI is supported;
and select the transmission resource of a second UCI among
the transmission resources of the plurality of second UCIs
according to the start position of the transmission resource
of the first UCI and the start positions of the transmission
resources of the second UCIs when the simultaneous trans-
mission of the first UCI and the second UCI is supported.

In summary, in the embodiments of the application, when
the transmission resources of a plurality of second UCIs and
the transmission resource of the first UCI overlap in the time
domain, the user equipment can select the transmission
resource of a second UCI among the transmission resources
of the plurality of second UCIs according to the start
position of the transmission resource of the first UCI and the
start positions of the transmission resources of the second
UClIs, and then transmit the first UCI and the second UCI
carried by the selected transmission resource of the second
UCT simultaneously on the selected transmission resource of
the second UCI. Correspondingly, the network side can also
use the same method to receive the first UCI and the second
UCI carried by the selected transmission resource of the
second UCI simultaneously on the selected transmission
resource of the second UCI. The above method can ensure
that the base station and the user equipment have the same
understanding of UCI combined transmission when the
transmission resources of different UCIs overlap in the time
domain; and the above method can also avoid the redundant
transmission of the first UCI while ensuring that the base
station can obtain the UCI timely.

The embodiments of the application can provide methods,
systems and computer program products. Thus the applica-
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tion can take the form of hardware embodiments alone,
software embodiments alone, or embodiments combining
the software and hardware aspects. Also the application can
take the form of computer program products implemented
on one or more computer usable storage mediums (including
but not limited to magnetic disk memories, CD-ROMs,
optical memories and the like) containing computer usable
program codes therein.
The application is described by reference to the flow
charts and/or the block diagrams of the methods, the devices
(systems) and the computer program products according to
the embodiments of the application. It should be understood
that each process and/or block in the flow charts and/or the
block diagrams, and a combination of processes and/or
blocks in the flow charts and/or the block diagrams can be
implemented by the computer program instructions. These
computer program instructions can be provided to a general-
purpose computer, a dedicated computer, an embedded
processor, or a processor of another programmable data
processing device to produce a machine, so that an apparatus
for implementing the functions specified in one or more
processes of the flow charts and/or one or more blocks of the
block diagrams is produced by the instructions executed by
the computer or the processor of another programmable data
processing device.
These computer program instructions can also be stored in
a computer readable memory which is capable of guiding
the computer or another programmable data processing
device to operate in a particular way, so that the instructions
stored in the computer readable memory produce a manu-
facture including the instruction apparatus which imple-
ments the functions specified in one or more processes of the
flow charts and/or one or more blocks of the block diagrams.
These computer program instructions can also be loaded
onto the computer or another programmable data processing
device, so that a series of operation steps are performed on
the computer or another programmable device to produce
the computer-implemented processing. Thus the instructions
executed on the computer or another programmable device
provide steps for implementing the functions specified in
one or more processes of the flow charts and/or one or more
blocks of the block diagrams.
What is claimed is:
1. An Uplink Control Information, UCI, combined trans-
mission method, comprising:
determining, by a user equipment, that a transmission
resource of a first UCI and transmission resources of a
plurality of second UClIs overlap in a time domain, and
transmission resources of any two of the plurality of
second UClIs do not overlap in the time domain;

selecting, by the user equipment, a transmission resource
of a second UCI among the transmission resources of
the plurality of second UCIs according to a start
position of the transmission resource of the first UCI
and start positions of the transmission resources of the
plurality of second UCls;

transmitting, by the user equipment, the first UCI and the

second UCI carried by the selected transmission
resource of a second UCI simultaneously on the
selected transmission resource of a second UCI.

2. The method according to claim 1, wherein selecting, by
the user equipment, the transmission resource of the second
UCI among the transmission resources of the plurality of
second UCIs according to the start position of the transmis-
sion resource of the first UCI and start positions of the
transmission resources of the plurality of second UCIs,
comprises:
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when the user equipment determines that the start position
of the transmission resource of the first UCI is not later
than a start position of a transmission resource of any
second UCI or a first second UCI or a second UCI with
an earliest start position among the transmission
resources of the plurality of second UClIs, determining
the transmission resource of the first second UCI or the
second UCI with the earliest start position among the
transmission resources of the plurality of second UCls
as the selected transmission resource of the second
UCL

3. The method according to claim 1, wherein selecting, by
the user equipment, the transmission resource of the second
UCI among the transmission resources of the plurality of
second UCIs according to the start position of the transmis-
sion resource of the first UCI and the start positions of the
transmission resources of the plurality of second UCIs,
comprises:

when the user equipment determines that the start position

of the transmission resource of the first UCI is later than
a start position of a transmission resource of a first
second UCI or a second UCI with an earliest start
position among the transmission resources of the plu-
rality of second UCIs, determining a transmission
resource of a second or last second UCI or a second
UCI with a second earliest start position among the
transmission resources of the plurality of second UCls
as the selected transmission resource of the second
UCL

4. The method according to claim 1, wherein the plurality
of second UCIs comprise second UCIs of a same message
type; or the plurality of second UCIs comprise second UCIs
of at least two different message types;

and/or,

wherein the first UCI and the plurality of second UCls are

any one of: Hybrid Automatic Repeat reQuest-Ac-

knowledgement, HARQ-ACK; periodic Channel State

Information, CSI; and Scheduling Request, SR;
and/or,

wherein the transmission resource is Physical Uplink

Control Channel, PUCCH, resource.

5. The method according to claim 1, wherein before the
user equipment selects the transmission resource of the
second UCI among the transmission resources of the plu-
rality of second UClIs according to the start position of the
transmission resource of the first UCI and the start positions
of the transmission resources of the second UCIs, the
method further comprises:

determining, by the user equipment, whether simultane-

ous transmission of the first UCI and the second UCI is
supported;

selecting, by the user equipment, the transmission

resource of the second UCI among the transmission
resources of the plurality of second UCIs according to
the start position of the transmission resource of the
first UCI and the start positions of the transmission
resources of the second UCls, comprises:

selecting, by the user equipment, the transmission

resource of the second UCI among the transmission
resources of the plurality of second UCIs according to
the start position of the transmission resource of the
first UCI and start positions of the transmission
resources of the second UCIs when the simultaneous
transmission of the first UCI and the second UCI is
supported.

6. An Uplink Control Information, UCI, combined trans-
mission method, comprising:
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determining, by a network-side device, that a transmission
resource of a first UCI and transmission resources of a
plurality of second UClIs overlap in a time domain, and
transmission resources of any two of the plurality of
second UClIs do not overlap in the time domain;

selecting, by the network-side device, a transmission
resource of a second UCI among the transmission
resources of the plurality of second UCIs according to
a start position of the transmission resource of the first
UCT and start positions of the transmission resources of
the plurality of second UClIs;

receiving, by the network-side device, the first UCI and

the second UCI carried by the selected transmission
resource of a second UCI simultaneously on the
selected transmission resource of a second UCI.

7. The method according to claim 6, wherein selecting, by
the network-side device, the transmission resource of a
second UCI among the transmission resources of the plu-
rality of second UClIs according to the start position of the
transmission resource of the first UCI and start positions of
the transmission resources of the plurality of second UCls,
comprises:

when the network-side device determines that the start

position of the transmission resource of the first UCI is
not later than a start position of a transmission resource
of any second UCI or a first second UCI or a second
UCI with an earliest start position among the transmis-
sion resources of the plurality of second UClIs, deter-
mining the transmission resource of the first second
UCT or the second UCI with the earliest start position
among the transmission resources of the plurality of
second UClIs as the selected transmission resource of
the second UCI.

8. The method according to claim 6, wherein selecting, by
the network-side device, the transmission resource of the
second UCI among the transmission resources of the plu-
rality of second UClIs according to the start position of the
transmission resource of the first UCI and start positions of
the transmission resources of the plurality of second UCls,
comprises:

when the network-side device determines that the start

position of the transmission resource of the first UCI is
later than a start position of a transmission resource of
a first second UCI or a second UCI with an earliest start
position among the transmission resources of the plu-
rality of second UCIs, determining a transmission
resource of a second or last second UCI or a second
UCI with a second earliest start position among the
transmission resources of the plurality of second UCls
as the selected transmission resource of the second
UCL

9. The method according to claim 6, wherein the plurality
of second UCIs comprise second UCIs of a same message
type; or the plurality of second UCIs comprise second UCIs
of at least two different message types;

and/or,

wherein the first UCI and the plurality of second UCls are

any one of: Hybrid Automatic Repeat reQuest-Ac-

knowledgement, HARQ-ACK; periodic Channel State

Information, CSI; and Scheduling Request, SR;
and/or,

wherein the transmission resource is Physical Uplink

Control Channel, PUCCH, resource.

10. The method according to claim 6, wherein before the
network-side device selects the transmission resource of the
second UCI among the transmission resources of the plu-
rality of second UClIs according to the start position of the
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transmission resource of the first UCI and the start positions
of the transmission resources of the second UCIs, the
method further comprises:
determining, by the network-side device, whether simul-
taneous transmission of the first UCI and the second
UCI is supported;

selecting, by the network-side device, the transmission
resource of the second UCI among the transmission
resources of the plurality of second UCIs according to
the start position of the transmission resource of the
first UCI and the start positions of the transmission
resources of the second UCls, comprises:
selecting, by the network-side device, the transmission
resource of the second UCI among the transmission
resources of the plurality of second UCIs according to
the start position of the transmission resource of the
first UCI and the start positions of the transmission
resources of the second UCIs when the simultaneous
transmission of the first UCI and the second UCI is
supported.
11. A user equipment, comprising: a processor, a memory
and a transceiver; the processor is configured to read com-
puter instructions in the memory to:
determine that a transmission resource of a first UCI and
transmission resources of a plurality of second UCls
overlap in a time domain, and transmission resources of
any two of the plurality of second UClIs do not overlap
in the time domain;
select a transmission resource of a second UCI among the
transmission resources of the plurality of second UCls
according to a start position of the transmission
resource of the first UCI and start positions of the
transmission resources of the plurality of second UClIs;

transmit the first UCI and the second UCI carried by the
selected transmission resource of a second UCI simul-
taneously on the selected transmission resource of a
second UCI via the transceiver.

12. The user equipment according to claim 11, wherein
the processor is configured to:

when it is determined that the start position of the trans-

mission resource of the first UCI is not later than a start
position of a transmission resource of any second UCI
or a first second UCI or a second UCI with an earliest
start position among the transmission resources of the
plurality of second UCIs, determine the transmission
resource of the first second UCI or the second UCI with
the earliest start position among the transmission
resources of the plurality of second UCIs as the
selected transmission resource of the second UCI.

13. The user equipment according to claim 11, wherein
the processor is configured to:

when it is determined that the start position of the trans-

mission resource of the first UCI is later than a start
position of a transmission resource of a first second
UCI or a second UCI with an earliest start position
among the transmission resources of the plurality of
second UCIs, determine a transmission resource of a
second or last second UCI or a second UCI with a
second earliest start position among the transmission
resources of the plurality of second UCIs as the
selected transmission resource of the second UCI.

14. The user equipment according to claim 11, wherein
the plurality of second UCIs comprise second UCIs of a
same message type; or the plurality of second UCIs com-
prise second UClIs of at least two different message types;

and/or,
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wherein the first UCI and the plurality of second UCls are
any one of: Hybrid Automatic Repeat reQuest-Ac-
knowledgement, HARQ-ACK; periodic Channel State
Information, CSI; and Scheduling Request, SR;
and/or,
wherein the transmission resource is Physical Uplink
Control Channel, PUCCH, resource.
15. The user equipment according to claim 11, wherein
the processor is configured to:
determine whether simultaneous transmission of the first
UCT and the second UCI is supported before selecting
the transmission resource of the second UCI among the
transmission resources of the plurality of second UCls
according to the start position of the transmission
resource of the first UCI and the start positions of the
transmission resources of the second UClIs;
select the transmission resource of the second UCI among
the transmission resources of the plurality of second
UClIs according to the start position of the transmission
resource of the first UCI and the start positions of the
transmission resources of the second UCI when the
simultaneous transmission of the first UCI and the
second UCI is supported.
16. A network device, comprising: a processor, a memory
and a transceiver; the processor is configured to read com-
puter instructions in the memory to:
determine that a transmission resource of a first UCI and
transmission resources of a plurality of second UCls
overlap in a time domain, and transmission resources of
any two of the plurality of second UClIs do not overlap
in the time domain;
select a transmission resource of a second UCI among the
transmission resources of the plurality of second UCls
according to a start position of the transmission
resource of the first UCI and start positions of the
transmission resources of the plurality of second UClIs;

receive the first UCI and the second UCI carried by the
selected transmission resource of a second UCI simul-
taneously on the selected transmission resource of a
second UCI via the transceiver.

17. The network device according to claim 16, wherein
the processor is configured to:

when it is determined that the start position of the trans-

mission resource of the first UCI is not later than a start
position of a transmission resource of any second UCI
or a first second UCI or a second UCI with an earliest
start position among the transmission resources of the
plurality of second UCIs, determine the transmission
resource of the first second UCI or the second UCI with
the earliest start position among the transmission
resources of the plurality of second UCIs as the
selected transmission resource of the second UCI.

18. The network device according to claim 16, wherein
the processor is configured to:

when it is determined that the start position of the trans-

mission resource of the first UCI is later than a start
position of a transmission resource of a first second
UCI or a second UCI with an earliest start position
among the transmission resources of the plurality of
second UCIs, determine a transmission resource of a
second or last second UCI or a second UCI with a
second earliest start position among the transmission
resources of the plurality of second UCIs as the
selected transmission resource of the second UCI.

19. The network device according to claim 16, wherein
the plurality of second UCIs comprise second UCIs of a
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same message type; or the plurality of second UCIs com-
prise second UClIs of at least two different message types;
and/or,
wherein the first UCI and the plurality of second UCls are
any one of: Hybrid Automatic Repeat reQuest-Ac-
knowledgement, HARQ-ACK; periodic Channel State
Information, CSI; and Scheduling Request, SR;
and/or,
wherein the transmission resource is Physical Uplink
Control Channel, PUCCH, resource.
20. The network device according to claim 16, wherein
the processor is configured to:
determine whether simultaneous transmission of the first
UCT and the second UCI is supported before selecting
the transmission resource of the second UCI among the
transmission resources of the plurality of second UCls
according to the start position of the transmission
resource of the first UCI and the start positions of the
transmission resources of the second UCIs;
select the transmission resource of the second UCI among
the transmission resources of the plurality of second
UClTs according to the start position of the transmission
resource of the first UCI and the start positions of the
transmission resources of the second UCIs when the
simultaneous transmission of the first UCI and the
second UCI is supported.
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