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(57) ABSTRACT

A communication method includes: After determining a
quantity of coded modulation symbols of first UCI, a ter-
minal device may send the first UCI to a network device
through a first channel that occupies a plurality of time units.
The quantity of coded modulation symbols of the first UCI
is determined based on a quantity N of time units occupied
by the first channel and/or a scaling factor K of a transport
block carried on the first channel.
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COMMUNICATION METHOD AND
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/CN2022/121083, filed on Sep. 23,
2022, which claims priority to Chinese Patent Application
No.202111162151.3, filed on Sep. 30, 2021. The disclosures
of the aforementioned applications are hereby incorporated
by reference in their entireties.

TECHNICAL FIELD

[0002] This application relates to the field of communica-
tion technologies, and in particular, to a communication
method and apparatus.

BACKGROUND

[0003] To improve uplink coverage performance of a
terminal device, a technology for a channel (for example, a
transport block over multi-slot (TBoMS) physical uplink
shared channel (PUSCH)) that occupies a plurality of time
units is introduced in a mobile communication system (for
example, the 5th generation (5G) communication system).

[0004] Time at which the terminal device transmits a data
packet through a PUSCH that occupies a plurality of time
units may overlap time at which the terminal device trans-
mits uplink control information (UCI) through a physical
uplink control channel (PUCCH). When the PUSCH that
occupies the plurality of time units and through which the
terminal device transmits the data packet and the PUCCH
through which the terminal device transmits the UCI meet a
multiplexing condition, the terminal device multiplexes the
UCI carried by the PUCCH onto the PUSCH that occupies
the plurality of time units, that is, transmit the data packet
and the UCI through the PUSCH that occupies the plurality
of time units. Therefore, how to transmit the UCI through
the PUSCH that occupies the plurality of time units is an
urgent problem to be resolved.

SUMMARY

[0005] This application provides a communication method
and apparatus, used for transmission of UCI through a
channel (for example, a PUSCH) that occupies a plurality of
time units.

[0006] According to a first aspect, an embodiment of this
application provides a communication method. The method
includes the following.

[0007] A terminal device may send first UCI after deter-
mining a quantity of coded modulation symbols of the first
UCI. The first UCI may be carried on a first channel, a
quantity of time units occupied by the first channel is N, a
scaling factor of a transport block carried on the first channel
is K, at least one of N and K may be used to determine the
quantity of coded modulation symbols of the first UCL N is
an integer greater than 1, and K is an integer greater than 1.

[0008] According to the method, after determining the
quantity of coded modulation symbols of the first UCIL, the
terminal device may transmit the first UCI through the first
channel that occupies a plurality of time units.
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[0009] In a possible design, the terminal device may
determine the quantity of coded modulation symbols of the
first UCI in at least one of the following manners, but this
is not limited.

[0010] Manner 1: The terminal device may determine the
quantity of coded modulation symbols of the first UCI based
on N and/or K.

[0011] Manner 2: The terminal device may determine the
quantity of coded modulation symbols of the first UCI based
on first information and second information.

[0012] Manner 3: The terminal device may determine the
quantity of coded modulation symbols of the first UCI based
on second information, where the second information may
be determined based on N and/or K. Optionally, the second
information may be determined by the terminal device based
on N and/or K, or may be determined by a network device
based on N and/or K.

[0013] The first information may include at least one of
the following: N or K.

[0014] The second information may include at least one of
the following: a code rate compensation factor of the first
UCI, or a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the first UCL
[0015] In this design, the terminal device may determine
the quantity of coded modulation symbols of the first UCI
based on N and K or based on the second information
determined based on N and/or K, so that the quantity of
coded modulation symbols of the first UCI can be accurately
determined.

[0016] In a possible design, the terminal device may
determine the quantity of coded modulation symbols of the
first UCI based on a quantity of first symbols in one
transmission occasion. The quantity of first symbols in one
transmission occasion may be determined based on L or
based on L and N, the first symbol is a symbol occupied by
the first channel in a time unit, L is a length of the first
symbols, and L is a positive integer.

[0017] In a possible design, when the first UCI is a
HARQ-ACK, the terminal device may determine that a
quantity of coded modulation symbols of the HARQ-ACK
is:

PUSCH
Oren +L PUSCH N s ymbati ! MY
(Ouck + Lacx)Bogses e o (D)
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where
[0018] min( ) represents taking minimum value, and

[0019] O,k is a quantity of HARQ-ACK bits.
[0020] L, . is a quantity of cyclic redundancy check
CRC bits for the HARQ-ACK.

[0021] BDﬁSEtPUSCHz[_}DﬁSEtHARQ—ACK’ Where BDﬁSEtHARQ-
ack is a code rate compensation factor of the HARQ-
ACK.

[0022] Cp; gcp is a quantity of code blocks of the
transport block carried on the first channel.

[0023] K, is asize of the r code block of the transport
block carried on the first channel.
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[0024] M_Y<(1) is a quantity of resource elements REs
that can be used for transmission of UCI in a symbol 1
occupied by the first channel, and 1=0, 1, 2, . . .,

PUSCH.
Ns'ymb,all 1

[0025] N PUSCH ig the quantity of first symbols in
symb,all q y Yy
one transmission occasion, and the first symbol is a

symbol occupied by the first channel in a time unit.

[0026] o is a parameter for adjusting an upper limit of
the quantity of coded modulation symbols of the
HARQ-ACK.

[0027] 1, is a symbol index of the 1* symbol that does
not carry a demodulation reference signal DMRS after
the 1°* symbol that carries a DMRS in first symbols in
one time unit.

[0028] According to this design, the quantity of coded
modulation symbols of the HARQ-ACK can be accurately
determined.

[0029] In a possible design, when the first UCI is a CSI
part 1, the terminal device may determine that a quantity of
coded modulation symbols of the CSI part 1 is:

PUSCH ver
(Ocsr-1 + Lesi-1)Bogser Z bl MY

1
; : 1
= min — N Cur-sca K,
Ocsy- =m R: o >
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where
[0030] min( ) represents taking a minimum value, and

[0031] Ocgp1 s a quantity of bits for the CSI part 1.
[0032] L., is a quantity of CRC bits for the CSI part
1.

[0033] Q'scx/co.uceris a quantity of coded modulation
symbols of a HARQ-ACK or configured grant-uplink
control information CG-UCI carried on the first chan-
nel.

PUSCH. CSI-, 1 CSI-, 1
[0034] offset = offxgt. part El Where Boﬁxet part
is a code rate compensation factor of the CSI part 1.

[0035] C,, gcy 1s a quantity of code blocks of the
transport block carried on the first channel.

[0036] K, is a size of the " code block of the transport
block carried on the first channel.

[0037] M, YY) is a quantity of REs that can be used
for transmission of UCI in a symbol 1 occupied by the
first channel, and 1=0, 1, 2, .. . , N PUSCH_1

[0038] Ns'ymb,allp USCH is the quantity of first symbols in
one transmission occasion, and the first symbol is a

symbol occupied by the first channel in a time unit.

[0039] o is a parameter for adjusting an upper limit of
the quantity of coded modulation symbols of the CSI
part 1.
[0040] According to this design, the quantity of coded
modulation symbols of the CSI part 1 can be accurately
determined.
[0041] In a possible design, when the first UCI is a CSI
part 2, the terminal device may determine that a quantity of
coded modulation symbols of the CSI part 2 is:

symb.all
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where
[0042] min( ) represents taking a minimum value, and
represents rounding up.

[0044] LCS,_2 is a quantity of CRC bits for the CSI part
2.

[0045] Q'cs,.; is a quantity of coded modulation sym-
bols of a CSI part 1 carried on the first channel.

[0046] Q'icx/co.er is a quantity of coded modulation
symbols of a HARQ-ACK or CG-UCI carried on the
first channel.

[0047] BDﬁSEtPUSCHzlSDﬁSEtCSI—partZ’ where BDﬁSEtCSI-partZ
is a code rate compensation factor of the CSI part 2.
[0048] C,; gcr is a quantity of code blocks of the

transport block carried on the first channel.

[0049] K, is a size of the r code block of the transport
block carried on the first channel.

[0050] M_Y(]) is a quantity of REs that can be used
for transmission of UCI in a symbol 1 occupied by the
first channel, and I=0, 1, 2, . . ., N, o 5CH-1.

[0051] N, " 75" is the quantlty of first symbols in

one transmission occasion, and the first symbol is a
symbol occupied by the first channel in a time unit.
[0052] « is a parameter for adjusting an upper limit of

the quantity of coded modulation symbols of the CSI
part 2.

[0053] According to this design, the quantity of coded

modulation symbols of the CSI part 2 can be accurately

determined.

[0054] Ina possible design, when the first UCIis CG-UCI,

the terminal device may determine that a quantity of coded

modulation symbols of the CG-UCTI is:

scr N Nty sucr
(Oco-ver + Leo- UC])Boffser v M U]
1 5
/ = mi 2N Cur-scr
Ocg-yey = Min X Lo K ,

[ Z symba[[ MUC](I)-‘

where
[0055] min( ) represents taking a minimum value, and

[0056] Occ.ueris a quantlty of CG-UCT bits.

[0057] Lcg.yes is a quantity of CRC bits for the CG-
UCL

[0058] BDﬁSEtPUSCHzlSDﬁSEtCG-UCI’ where BDﬁSEtCG-UCI is
a code rate compensation factor of the CG-UCL

[0059] Cy; scr is a quantity of code blocks of the
transport block carried on the first channel.

[0060] K, is a size of the r code block of the transport
block carried on the first channel.

[0061] M_Y“/(l) is a quantity of REs that can be used
for transmission of UCI in a symbol 1 occupied by the

first channel, and 1=0, 1, 2, . . ., nymb,allPUSCH_1~
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PUSCH :

[0062] N,,,.; . is the quantity of first symbols in
one transmission occasion, and the first symbol is a
symbol occupied by the first channel in a time unit.

[0063] o is a parameter for adjusting an upper limit of
the quantity of coded modulation symbols of the CG-
UCL

[0064] 1, is a symbol index of the 1% symbol that does
not carry a DMRS after the 1 symbol that carries a
DMRS in first symbols in one time unit.

[0065] According to this design, the quantity of coded
modulation symbols of the CG-UCI can be accurately
determined.

[0066] In a possible design, when the first UCI is a
HARQ-ACK and CG-UCI, the terminal device may deter-
mine that a quantity of coded modulation symbols of the
HARQ-ACK and the CG-UCI is:

(Cuack + Ocg_ver + Lack)Brggas - ngb - MUC] o
. 1 >
Qlicx = min o L(/)L scr g ,
"(Z Symb a[[ MUC] (1)]
where

[0067] min( ) represents taking a minimum value, and

[0068] O,cx 18 a quantity of HARQ-ACK bits.

[0069] O, rcr is a quantity of CG-UCI bits.

[0070] L, x is a quantity of CRC bits for the HARQ-
ACK. BDﬁSEtPUSCHz DﬁSEtHARQ—ACK’ where BDﬁSEtHARQ—
ack is a code rate compensation factor of the HARQ-
ACK.

[0071] C,; scr is a quantity of code blocks of the
transport block carried on the first channel.

[0072] K, is a size of the r** code block of the transport
block carried on the first channel.

[0073] M, YY) is a quantity of REs that can be used
for transmission of UCI in a symbol 1 occupied by the
first channel, and 1=0, 1, 2, . . ., N, i 51,

[0074] Nsymb,allp USCH i5 the quantlty of first symbols in
one transmission occasion, and the first symbol is a
symbol occupied by the first channel in a time unit.

[0075] o is a parameter for adjusting the upper limit of
the quantity of coded modulation symbols of the first
UCL

[0076] 1, is a symbol index of the 1% symbol that does
not carry a DMRS after the 1 symbol that carries a
DMRS in first symbols in one time unit.

[0077] According to this design, the quantity of coded
modulation symbols of the HARQ-ACK and the CG-UCI
can be accurately determined.

[0078] In a possible design, K is equal to N. In other
words, a value of the quantity N of time units occupied by
the first channel is equal to a value of the scaling factor K
of the transport block carried on the first channel.

[0079] In a possible design, the terminal device may send
the first UCI to the network device on one transmission
occasion. The transmission occasion may include N time
units or first symbols in N time units, the N time units may
be N slots, and the first symbol may be a symbol occupied
by the first channel in a time unit.
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[0080] In this design, one transmission occasion of the
first channel may include the N time units occupied by the
first channel or the first symbols in the N time units. In this
way, the terminal device can determine the quantity of first
symbols in one transmission occasion, so that the quantity of
coded modulation symbols of the first UCI can be accurately
determined based on the quantity of first symbols in one
transmission occasion.

[0081] In a possible design, the terminal device may
determine the quantity of coded modulation symbols of the
first UCI based on at least one set. The at least one set may
be determined based on at least one of N, S, and L, Sis a
start symbol of the first symbols, L is the length of the first
symbols, and L is a positive integer.

[0082] The at least one set includes at least one of the
following: a first set, a second set, a third set, or a fourth set.
[0083] The first set includes sequence numbers, in a first
symbol set, of the first symbols in the N time units in the
transmission occasion.

[0084] The second set includes a sequence number, in the
first symbol set, of a first symbol in the i”* time unit in the
transmission occasion.

[0085] The third set includes sequence numbers, in a
second symbol set, of second symbols in the N time units in
the transmission occasion.

[0086] The fourth set includes a sequence number, in the
second symbol set, of a second symbol in the i time unit in
the transmission occasion.

[0087] i is a positive integer, and i is greater than or equal
to 1 and less than or equal to N.

[0088] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0089] The second symbol set includes the second sym-
bols in the N time units in the transmission occasion.
[0090] The second symbol is a symbol that meets a first
condition in a time unit.

[0091] The first condition is: The symbol is the 1°* symbol
that does not carry a DMRS after the 1 symbol that carries
a DMRS in first symbols in one time unit, or the symbol is
a symbol after the 1° symbol that does not carry a DMRS
after the 1" symbol that carries a DMRS in first symbols in
one time unit.

[0092] Optionally, before determining the quantity of
coded modulation symbols of the first UCI, the terminal
device may obtain the at least one set. For example, the
terminal device may determine the at least one set based on
at least one of N, S, and L. For another example, after
determining the at least one set based on at least one of N,
S, and L., the network device may send the at least one set
to the terminal device. Correspondingly, the terminal device
receives the at least one set from the network device.
[0093] This design introduces the at least one set, to
simplify modification for a formula for calculating the
quantity of coded modulation symbols of the first UCL
[0094] Ina possible design, the i time unit may be a time
unit in which the first channel overlaps a PUCCH carrying
the first UCL

[0095] The i time unit may be used to determine the
second set and/or the fourth set. When the time unit in which
the first channel overlaps the PUCCH carrying the first UCI
is some time units (referred to as overlapping time units for
short below) in the N time units, the second set and/or the
fourth set may be determined for only the overlapping time
units, and there is no need to determine the second set and/or
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the fourth set for the N time units. Therefore, according to
this design, computing resources used to determine the
second set and/or the fourth set can be saved.

[0096] In addition, when the terminal device receives the
at least one set from the network device, the terminal device
may receive the second set and/or the fourth set from the
network device for only the overlapping time units. There-
fore, transmission resources can be further saved according
to this design.

[0097] In a possible design, when frequency hopping is
configured for the first channel, before sending the first UCI
to the network device, the terminal device may multiplex the
first UCI onto the first channel based on third information,
fourth information, fifth information, and sixth information.
[0098] The third information may be a sequence number,
in the first symbol set, of the 1* symbol after a first group of
consecutive symbols that carry a DMRS in the 1* frequency
hopping in the time unit in which the first channel overlaps
the PUCCH carrying the first UCL

[0099] The fourth information may be a sequence number,
in the first symbol set, of the 1* symbol after a first group of
consecutive symbols that carry a DMRS in the 2" frequency
hopping in the time unit in which the first channel overlaps
the PUCCH carrying the first UCL

[0100] The fifth information may be a sequence number,
in the first symbol set, of the 1°* symbol that does not carry
a DMRS in the 1 frequency hopping in the time unit in
which the first channel overlaps the PUCCH carrying the
first UCL

[0101] The sixth information may be a sequence number,
in the first symbol set, of the 1°* symbol that does not carry
a DMRS in the 2™ frequency hopping in the time unit in
which the first channel overlaps the PUCCH carrying the
first UCL

[0102] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0103] According to this design, when frequency hopping
is configured for the first channel, the terminal device may
multiplex the first UCI onto the time unit in which the first
channel overlaps the PUCCH carrying the first UCI on the
first channel.

[0104] In a possible design, when frequency hopping is
not configured for the first channel, before sending the first
UCT to the network device, the terminal device may multi-
plex the first UCI onto the first channel based on seventh
information and eighth information.

[0105] The seventh information is a sequence number, in
the first symbol set, of the 1% symbol after a first group of
consecutive symbols that carry a DMRS in the time unit in
which the first channel overlaps the PUCCH carrying the
first UCL

[0106] The eighth information is a sequence number, in
the first symbol set, of the 1°* symbol that does not carry a
DMRS in the time unit in which the first channel overlaps
the PUCCH carrying the first UCL

[0107] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0108] According to this design, when frequency hopping
is not configured for the first channel, the terminal device
may multiplex the first UCI onto the time unit in which the
first channel overlaps the PUCCH carrying the first UCI on
the first channel.

[0109] According to a second aspect, an embodiment of
this application provides a communication method. The
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method includes: A network device may determine a quan-
tity of coded modulation symbols of first UCI, and receive
the first UCI. The first UCI may be carried on a first channel,
a quantity of time units occupied by the first channel is N,
a scaling factor of a transport block carried on the first
channel is K, at least one of N and K may be used to
determine the quantity of coded modulation symbols of the
first UCL N is an integer greater than 1, and K is an integer
greater than 1.

[0110] According to the method, the network device may
receive the first UCI through the first channel that occupies
a plurality of time units.

[0111] In a possible design, the network device may deter-
mine the quantity of coded modulation symbols of the first
UCI in at least one of the following manners, but this is not
limited.

[0112] Manner 1: The network device may determine the
quantity of coded modulation symbols of the first UCI based
on N and/or K.

[0113] Manner 2: The network device may determine the
quantity of coded modulation symbols of the first UCI based
on first information and second information.

[0114] Manner 3: The network device may determine the
quantity of coded modulation symbols of the first UCI based
on second information, where the second information is
determined based on N and/or K.

[0115] The first information includes at least one of the
following: N or K.

[0116] The second information includes at least one of the
following: a code rate compensation factor of the first UCIL,
or a parameter for adjusting an upper limit of the quantity of
coded modulation symbols of the first UCL

[0117] In this design, the network device may determine
the quantity of coded modulation symbols of the first UCI
based on N and K or based on the second information
determined based on N and/or K, so that the quantity of
coded modulation symbols of the first UCI can be accurately
determined.

[0118] In a possible design, the network device may
determine the quantity of coded modulation symbols of the
first UCI based on a quantity of first symbols in one
transmission occasion. The quantity of first symbols in one
transmission occasion is determined based on L or based on
L and N, the first symbol may be a symbol occupied by the
first channel in a time unit, L is a length of the first symbols,
and L is a positive integer.

[0119] In a possible design, when the first UCI is a
HARQ-ACK, the network device may determine that a
quantity of coded modulation symbols of the HARQ-ACK
is:

pUSCH N Vbt Ly o
Ouck + Lack)Boer * ), 537" M (D

T )
N Cur-ser g

K Lir=0 "

NPUSCH_y
a- smbaill ™! pUCH (1)
I=ly

Qlycx = min

[0120] min( ) represents taking a minimum value, and
represents rounding up.

[0121] O, is a quantity of HARQ-ACK bits. [i7{]

[0122] L, is a quantity of cyclic redundancy check
CRC bits for the HARQ-ACK.



US 2024/0260042 A1

[0123] BDﬁSEtPUSCHzlsDﬁSEtHARQ-ACK’ where BDﬁSEtHARQ—
ack is a code rate compensation factor of the HARQ-
ACK.

[0124] C,; scr is a quantity of code blocks of the
transport block carried on the first channel.

[0125] K, is a size of the " code block of the transport
block carried on the first channel.

[0126] M_.Y<(l) is a quantity of resource elements REs
that can be used for transmission of UCI in a symbol 1
occupied by the first channel, and 1=0, 1, 2, . . .,
N PUSCH_I.

symb.all

[0127] Nsymb,allp USCH ig the quantity of first symbols in

one transmission occasion, and the first symbol is a
symbol occupied by the first channel in a time unit.

[0128] o« is a parameter for adjusting an upper limit of
the quantity of coded modulation symbols of the
HARQ-ACK.

[0129] 1, is a symbol index of the 1* symbol that does
not carry a demodulation reference signal DMRS after
the 1°* symbol that carries a DMRS in first symbols in
one time unit.

[0130] According to this design, the quantity of coded

modulation symbols of the HARQ-ACK can be accurately

determined.

[0131] In a possible design, when the first UCI is a CSI

part 1, the network device may determine that a quantity of

coded modulation symbols of the CSI part 1 is:

NE Ly et
symb.a
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PUSCH
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o —mi Cur-scr!
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[‘7‘ ) Z - M, (1)-‘ Qycxjce-uer
where

[0132] min( ) represents taking a minimum value, and

[0133] O, is a quantity of bits for the CSI part 1.
[0134] L., , is a quantity of CRC bits for the CSI part
1.

[0135] Q'scxrco.vcer is a quantity of coded modulation
symbols of a HARQ-ACK or configured grant-uplink
control information CG-UCI carried on the first chan-
nel.

[0136] DﬁSEtPUSCHz DfﬁgtCSI—partl’ where BDﬁSEtCSI—partl
is a code rate compensation factor of the CSI part 1.
[0137] Cyygcy 1s a quantity of code blocks of the

transport block carried on the first channel.

[0138] K, is a size of the r*” code block of the transport
block carried on the first channel.

[0139] M_Y<(1) is a quantity of REs that can be used
for transmission of UCI in a symbol 1 occupied by the
first channel, and 1=0, 1, 2, . . ., N, .,” =1

[0140] Nsymb,allp USCH ig the quantity of first symbols in

one transmission occasion, and the first symbol is a
symbol occupied by the first channel in a time unit.
[0141] o is a parameter for adjusting an upper limit of

the quantity of coded modulation symbols of the CSI
part 1.

[0142] According to this design, the quantity of coded

modulation symbols of the CSI part 1 can be accurately

determined.
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[0143] In a possible design, when the first UCI is a CSI
part 2, the network device may determine that a quantity of
coded modulation symbols of the CSI part 2 is:

PUSCH NECSCH  ver
. symb, al
(Ocsrs + Les 2 )BHE =0 MWD

Cur-scr! K
K Lir=0 " ’

NEa Ly v
. symba 0 o
[O’ Z =0 M, (1)] Gliexjeo-ver ~ Posr-

>

, .
Ocsy-, = min

where
[0144] min( ) represents taking a minimum value, and

[0145] O, is a quantity of bits for the CSI part 2.

[0146] L., is a quantity of CRC bits for the CSI part
2.

[0147] Q'cs.; is a quantity of coded modulation sym-
bols of a CSI part 1 carried on the first channel.

[0148] Q'icx/co.er is a quantity of coded modulation
symbols of a HARQ-ACK or CG-UCI carried on the
first channel.

[0149] BDﬁSEtPUSCHzlSDﬁSEtCSI—partZ’ where BDﬁSEtCSI-partZ
is a code rate compensation factor of the CSI part 2.
[0150] Cy; scr is a quantity of code blocks of the

transport block carried on the first channel.

[0151] K, is a size of the r code block of the transport
block carried on the first channel.

[0152] M_Y“/(l) is a quantity of REs that can be used
for transmission of UCI in a symbol 1 occupied by the
first channel, and 1=0, 1, 2, . . ., nymb,allp USCH_1,

[0153] N, ., 75" is the quantity of first symbols in

one transmission occasion, and the first symbol is a
symbol occupied by the first channel in a time unit.
[0154] « is a parameter for adjusting an upper limit of

the quantity of coded modulation symbols of the CSI
part 2.

[0155] According to this design, the quantity of coded

modulation symbols of the CSI part 2 can be accurately

determined.

[0156] Ina possible design, when the first UCIis CG-UCI,

the network device may determine that a quantity of coded

modulation symbols of the CG-UCTI is:

PUSCH NEDSE - uar
symb,a
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where
[0157] min( ) represents taking a minimum value, and

[0158] O(q ey is a quantity of CG-UCI bits.

[0159] L.G.y¢ is a quantity of CRC bits for the CG-
UCL BDﬁSEtPUSCHzﬁDﬁSEtCG-UCI’ where BDﬁSEtCG-UCI isa
code rate compensation factor of the CG-UCL

[0160] C,; ¢cp is a quantity of code blocks of the
transport block carried on the first channel.

[0161] K, is a size of the i code block of the transport
block carried on the first channel.
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[0162] M_Y<(1) is a quantity of REs that can be used
for transmission of UCI in a symbol 1 occupied by the
first channel, and 1=0, 1, 2, . . ., N, i 51,
[0163] N, ..~ 75" is the quantlty of first symbols in
one transmission occasion, and the first symbol is a
symbol occupied by the first channel in a time unit.
[0164] o is a parameter for adjusting an upper limit of
the quantity of coded modulation symbols of the CG-
UCL

[0165] 1, is a symbol index of the 1* symbol that does
not carry a DMRS after the 1°* symbol that carries a
DMRS in first symbols in one time unit.

[0166] According to this design, the quantity of coded

modulation symbols of the CG-UCI can be accurately

determined.

[0167] In a possible design, when the first UCI is a

HARQ-ACK and CG-UCI, the network device may deter-

mine that a quantity of coded modulation symbols of the

HARQ-ACK and the CG-UCI is:

(OACK + Oce_per + LAcl()ﬁg/%g,CH o ngb il MUC] )]
. 1 ’
Qscx = min roan L(/)L s, ,
[a " s[ymb s MUC] (1)]
where

[0168] min( ) represents taking a minimum value, and

[0169] O,cx 18 a quantity of HARQ-ACK bits.
[0170] Ocq. ey is a quantity of CG-UCI bits.
[0171] L, x is a quantity of CRC bits for the HARQ-
ACK.
[0172] BDﬁSEtPUSCHzlsDﬁSEtHARQ-ACK’ where BDﬁSEtHARQ—
ack is a code rate compensation factor of the HARQ-
ACK.
[0173] Cy . gcy 1s a quantity of code blocks of the
transport block carried on the first channel.
[0174] K, is a size of the r** code block of the transport
block carried on the first channel.
[0175] M_YC(1) is a quantity of REs that can be used
for transmission of UCI in a symbol 1 occupied by the
first channel, and 1=0, 1, 2, . . ., N, .,” =1
[0176] Nsymb,allp USCH i5 the quantlty of first symbols in
one transmission occasion, and the first symbol is a
symbol occupied by the first channel in a time unit.
[0177] o is a parameter for adjusting the upper limit of
the quantity of coded modulation symbols of the first
UCL

[0178] 1, is a symbol index of the 1* symbol that does
not carry a DMRS after the 1°* symbol that carries a
DMRS in first symbols in one time unit.

[0179] According to this design, the quantity of coded

modulation symbols of the HARQ-ACK and the CG-UCI

can be accurately determined.

[0180] In a possible design, K is equal to N. In other

words, a value of the quantity N of time units occupied by

the first channel is equal to a value of the scaling factor K

of the transport block carried on the first channel.

[0181] In a possible design, the network device may

receive the first UCI from the terminal device on one

transmission occasion. The transmission occasion may
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include N time units or first symbols in N time units, the N
time units may be N slots, and the first symbol may be a
symbol occupied by the first channel in a time unit.
[0182] In this design, one transmission occasion of the
first channel may include the N time units occupied by the
first channel or the first symbols in the N time units. In this
way, the network device can determine the quantity of first
symbols in one transmission occasion, so that the quantity of
coded modulation symbols of the first UCI can be accurately
determined based on the quantity of first symbols in one
transmission occasion.

[0183] In a possible design, the network device may
determine the quantity of coded modulation symbols of the
first UCI based on at least one set. The at least one set may
be determined based on at least one of N, S, and L, Sis a
start symbol of the first symbols, L is the length of the first
symbols, and L is a positive integer.

[0184] The at least one set includes at least one of the
following: a first set, a second set, a third set, or a fourth set.
[0185] The first set includes sequence numbers, in a first
symbol set, of the first symbols in the N time units in the
transmission occasion.

[0186] The second set includes a sequence number, in the
first symbol set, of a first symbol in the i time unit in the
transmission occasion.

[0187] The third set includes sequence numbers, in a
second symbol set, of second symbols in the N time units in
the transmission occasion.

[0188] The fourth set includes a sequence number, in the
second symbol set, of a second symbol in the i time unit in
the transmission occasion.

[0189] i is a positive integer, and i is greater than or equal
to 1 and less than or equal to N.

[0190] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0191] The second symbol set includes the second sym-
bols in the N time units in the transmission occasion.
[0192] The second symbol is a symbol that meets a first
condition in a time unit.

[0193] The first condition is: The symbol is the 1°* symbol
that does not carry a DMRS after the 1 symbol that carries
a DMRS in first symbols in one time unit, or the symbol is
a symbol after the 1% symbol that does not carry a DMRS
after the 1** symbol that carries a DMRS in first symbols in
one time unit.

[0194] Optionally, before determining the quantity of
coded modulation symbols of the first UCI, the network
device may obtain the at least one set. For example, the
network device may determine the at least one set based on
at least one of N, S, and L.

[0195] This design introduces the at least one set, to
simplify modification for a formula for calculating the
quantity of coded modulation symbols of the first UCL
[0196] In a possible design, the i time unit may be a time
unit in which the first channel overlaps a PUCCH carrying
the first UCL

[0197] The i” time unit may be used to determine the
second set and/or the fourth set. When the time unit in which
the first channel overlaps the PUCCH carrying the first UCI
is some time units (referred to as overlapping time units for
short below) in the N time units, the second set and/or the
fourth set may be determined for only the overlapping time
units, and there is no need to determine the second set and/or
the fourth set for the N time units. Therefore, according to
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this design, computing resources used to determine the
second set and/or the fourth set can be saved.

[0198] In a possible design, when frequency hopping is
configured for the first channel, after receiving the first UCI
from the terminal device, the network device may further
obtain the first UCI from the first channel based on third
information, fourth information, fifth information, and sixth
information.

[0199] The third information is a sequence number, in the
first symbol set, of the 1% symbol after a first group of
consecutive symbols that carry a DMRS in the 1% frequency
hopping in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.

[0200] The fourth information is a sequence number, in
the first symbol set, of the 1% symbol after a first group of
consecutive symbols that carry a DMRS in the 2" frequency
hopping in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.

[0201] The fifth information is a sequence number, in the
first symbol set, of the 1°* symbol that does not carry a
DMRS in the 1** frequency hopping in the time unit in which
the first channel overlaps the PUCCH carrying the first UCI.
[0202] The sixth information is a sequence number, in the
first symbol set, of the 1°* symbol that does not carry a
DMRS in the 2"¢ frequency hopping in the time unit in
which the first channel overlaps the PUCCH carrying the
first UCL

[0203] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0204] According to this design, when frequency hopping
is configured for the first channel, the network device may
obtain the first UCI from the time unit in which the first
channel overlaps the PUCCH carrying the first UCI on the
first channel.

[0205] In a possible design, when frequency hopping is
not configured for the first channel, after receiving the first
UCI from the terminal device, the network device may
obtain the first UCI from the first channel based on seventh
information and eighth information.

[0206] The seventh information is a sequence number, in
the first symbol set, of the 1 symbol after a first group of
consecutive symbols that carry a DMRS in the time unit in
which the first channel overlaps the PUCCH carrying the
first UCL

[0207] The eighth information is a sequence number, in
the first symbol set, of the 1% symbol that does not carry a
DMRS in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.

[0208] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0209] According to this design, when frequency hopping
is not configured for the first channel, the network device
may obtain the first UCI from the time unit in which the first
channel overlaps the PUCCH carrying the first UCI on the
first channel.

[0210] According to a third aspect, an embodiment of this
application provides a communication apparatus, including
units configured to perform the steps in any one of the
foregoing aspects.

[0211] According to a fourth aspect, an embodiment of
this application provides a communication apparatus,
including a processor and a memory. The memory is con-
figured to store a computer program or instructions, and the
processor is configured to execute the computer program or
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the instructions in the memory, so that the method provided
in the first aspect is performed, or the method provided in the
second aspect is performed.

[0212] According to a fifth aspect, an embodiment of this
application provides a communication system, including a
terminal device configured to perform the method provided
in the first aspect, and a network device configured to
perform the method provided in the second aspect.

[0213] According to a sixth aspect, an embodiment of this
application further provides a computer program. When the
computer program is run on a computer, the computer is
enabled to perform the method provided in the first aspect or
the method provided in the second aspect.

[0214] According to a seventh aspect, an embodiment of
this application further provides a computer program prod-
uct, including computer program code. When the computer
program code is run by a computer, the computer is enabled
to perform the method provided in the first aspect or the
method provided in the second aspect.

[0215] According to an eighth aspect, an embodiment of
this application further provides a computer-readable stor-
age medium, storing a computer program or instructions.
The computer program or the instructions are used to
implement the method provided in the first aspect, or imple-
ment the method provided in the second aspect.

[0216] According to a ninth aspect, an embodiment of this
application further provides a chip. The chip is configured to
read a computer program stored in a memory, to perform the
method provided in any one of the foregoing aspects.
[0217] According to a tenth aspect, an embodiment of this
application further provides a chip system. The chip system
includes a processor, configured to support a computer
apparatus in implementing the method provided in any one
of the foregoing aspects. In a possible design, the chip
system further includes a memory, and the memory is
configured to store a program and data that are for the
computer apparatus. The chip system may include a chip, or
may include a chip and another discrete component.
[0218] For technical effects that can be achieved in any
one of the third aspect to the tenth aspect, refer to the
technical effects that can be achieved in any possible design
in either of the first aspect and the second aspect. No
repeated description is provided.

BRIEF DESCRIPTION OF DRAWINGS

[0219] FIG. 1A is a schematic diagram of an available slot
according to an embodiment of this application;

[0220] FIG. 1B is a schematic diagram of another avail-
able slot according to an embodiment of this application;
[0221] FIG. 1C is a diagram of an architecture of a
communication system according to an embodiment of this
application;

[0222] FIG. 2 is a flowchart of a communication method
according to an embodiment of this application;

[0223] FIG. 3 is a schematic diagram of a transmission
occasion in a communication method according to an
embodiment of this application;

[0224] FIG. 4 is a schematic diagram of another transmis-
sion occasion in a communication method according to an
embodiment of this application;

[0225] FIG. 5 is a flowchart of another communication
method according to an embodiment of this application;
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[0226] FIG. 6 is a schematic diagram of a multiplexing
condition in another communication method according to an
embodiment of this application;

[0227] FIG. 7 is a diagram of a structure of a communi-
cation apparatus according to an embodiment of this appli-
cation; and

[0228] FIG. 8 is a diagram of a structure of another
communication apparatus according to an embodiment of
this application.

DESCRIPTION OF EMBODIMENTS

[0229] This application provides a communication method
and apparatus, used for transmission of UCI through a
channel that occupies a plurality of time units. The method
and the apparatus are based on a same technical concept.
Because problem-resolving principles are similar, mutual
reference may be made to implementations of the apparatus
and the method, and repeated parts are not described again.
[0230] According to the solutions provided in embodi-
ments of this application, after determining a quantity of
coded modulation symbols of first UCI, a terminal device
may send the first UCI to a network device through a first
channel that occupies a plurality of time units. The quantity
of coded modulation symbols of the first UCI is determined
based on a quantity N of time units occupied by the first
channel and/or a scaling factor K of a transport block carried
on the first channel. In this way, transmission of the UCI can
be performed through the channel that occupies the plurality
of time units.

[0231] The following describes some terms in embodi-
ments of this application, to facilitate understanding of a
person skilled in the art.

[0232] (1) A terminal device is a device that provides
voice and/or data connectivity for a user. The terminal
device may also be referred to as user equipment (UE), a
terminal, an access terminal, a terminal unit, a terminal
station, a mobile station (MS), a remote station, a remote
terminal, a mobile terminal (MT), a wireless communication
device, a terminal agent, a terminal device, or the like.
[0233] For example, the terminal device may be a hand-
held device with a wireless connection function, or may be
a vehicle, an in-vehicle device (for example, an in-vehicle
communication apparatus or an in-vehicle communication
chip), or the like with a communication function. Currently,
examples of some terminal devices are: a mobile phone, a
cordless phone, a session initiation protocol (SIP) phone, a
wireless local loop (WLL) station, a personal digital assis-
tant (PDA) device, a handheld device with a wireless
communication function, a computing device or another
processing device connected to a wireless modem, a tablet
computer, a computer with wireless sending and receiving
functions, a notebook computer, a palmtop computer, a
mobile internet device (MID), a wearable device, a virtual
reality (VR) device, an augmented reality (AR) device, a
wireless terminal in industrial control, a wireless terminal in
self-driving, a wireless terminal in remote medical surgery,
a wireless terminal in a smart grid, a wireless terminal in
transportation safety, a wireless terminal in a smart city, a
wireless terminal in a smart home, and the like.

[0234] (2) A network device is a device that connects a
terminal device to a wireless network in a mobile commu-
nication system. As a node in a radio access network, the
network device may also be referred to as a base station, a
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radio access network (RAN) node (or device), an access
point (AP), or an access network (AN) device.

[0235] Currently, examples of some network devices are:
a new generation NodeB (gNB), a transmission reception
point (TRP), an evolved NodeB (eNB), a radio network
controller (RNC), a NodeB (NB), a base station controller
(BSC), a base transceiver station (BTS), a transmitting and
receiving point (TRP), a transmitting point (TP), a mobile
switching center, a home base station (for example, a home
evolved NodeB or a home NodeB, HNB), a baseband unit
(BBU), or the like.

[0236] In addition, in a network structure, the network
device may include a central unit (CU) node and a distrib-
uted unit (DU). In this structure, protocol layers of the
network device are split. Functions of some protocol layers
are controlled by the CU in a centralized manner. Functions
of some or all remaining protocol layers are distributed in
the DU, and the CU controls the DU in a centralized manner.
For example, the CU is responsible for processing a non-
real-time protocol and service, and implementing functions
of a radio resource control (RRC) layer and a packet data
convergence protocol (PDCP) layer. The DU is responsible
for processing a physical layer protocol and a real-time
service, and implementing functions of a radio link control
(RLC) layer, a media access control (MAC) layer, and a
physical (PHY) layer.

[0237] Optionally, the network device may further include
an active antenna unit (AAU). The AAU implements some
physical layer processing functions, radio frequency pro-
cessing, and a function related to an active antenna. Infor-
mation at the RRC layer is eventually converted into infor-
mation at the PHY layer, or is converted from information at
the PHY layer. Therefore, in this architecture, higher layer
signaling such as RRC layer signaling may also be consid-
ered as being sent by the DU or sent by the DU and the AAU.
[0238] It may be understood that the network device may
include one or more of the CU, the DU, and the AAU. In
addition, the CU may be classified into a network device in
an access network, or the CU may be classified into a
network device in a CN. This is not limited in this applica-
tion.

[0239] (3) A time unit generally refers to a unit of time. For
example, the time unit may be but is not limited to a
subframe, a slot, a symbol, a physical slot, an available slot,
a first symbol of a slot, a first symbol of a physical slot, a first
symbol of an available slot, or the like. The symbol (for
example, a first symbol) may be a time domain symbol (for
example, an orthogonal frequency division multiplexing
(OFDM) symbol) or the like.

[0240] (4) Slot

[0241] One slot may include several symbols. For
example, one slot may include 14 OFDM symbols; one slot
may include 12 OFDM symbols; or one slot may include
seven OFDM symbols.

[0242] In one slot, all OFDM symbols may be used for
uplink transmission; all OFDM symbols may be used for
downlink transmission; or some OFDM symbols may be
used for downlink transmission, some OFDM symbols may
be used for uplink transmission, and some OFDM symbols
may be flexible time domain symbols (which may be
flexibly configured to be used for uplink or downlink
transmission). It should be understood that the foregoing
examples are merely examples for description, and shall not
constitute any limitation on this application.
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[0243] In consideration of system forward compatibility, a
quantity of OFDM symbols included in a slot and whether
the slot is used for uplink transmission and/or downlink
transmission are not limited to the foregoing examples.
[0244] For ease of description, in embodiments of this
application, an OFDM symbol used for uplink transmission
is referred to as an uplink symbol, an OFDM symbol used
for downlink transmission is referred to as a downlink
symbol, and a symbol that can be flexibly configured for
uplink or downlink transmission is referred to as a flexible
symbol. In embodiments of this application, a slot in which
all included symbols are uplink symbols is referred to as an
uplink slot (for example, U in FIG. TA, FIG. 1B, FIG. 3,
FIG. 4, and FIG. 6 is an uplink slot), and a slot in which all
included symbols are downlink symbols is referred to as a
downlink slot (for example, D in FIG. TA, FIG. 1B, FIG. 3,
FIG. 4, and FIG. 6 is a downlink slot). In embodiments of
this application, a slot that includes an uplink symbol and a
downlink symbol or a flexible symbol or a slot that includes
only a flexible symbol is referred to as a special slot (for
example, S in FIG. TA, FIG. 1B, FIG. 3, FIG. 4, and FIG.
6 is a special slot).

[0245] It should be understood that naming of the fore-
going slot and symbol is merely an example, and is not
limited thereto.

[0246] (5) In embodiments of this application, a first
symbol may be a symbol occupied by a first channel in a
time unit. The first channel may be a channel that occupies
a plurality of time units, for example, a TBoMS PUSCH.
The first symbol may include at least one symbol.

[0247] A second symbol may be a symbol that meets a first
condition in a time unit. The first condition is: The symbol
is the 1 symbol that does not carry a demodulation refer-
ence signal (DMRS) after the 1% symbol that carries a
DMRS in first symbols in one time unit, or the symbol is a
symbol after the 1°* symbol that does not carry a DMRS after
the 1% symbol that carries a DMRS in first symbols in one
time unit. The second symbol may include at least one
symbol.

[0248] A first transport block may be a transport block
carried on the first channel. Optionally, the first transport
block may be a TBoMS. The first transport block may
include at least one transport block.

[0249] (6) A physical slot may be understood as a slot in
a new radio (NR) frame structure.

[0250] (7) An available slot may be a slot actually occu-
pied by an uplink transport block, or may be a slot based on
both an uplink-downlink slot configuration and time domain
resource allocation (TDRA). The uplink-downlink slot con-
figuration may be semi-statically configured by a network
device using RRC signaling. The TDRA may be indicated
by indication information such as downlink control infor-
mation (DCI), or may be indicated by RRC signaling.
[0251] For example, as shown in FIG. TA, when a start
symbol of first symbols is a symbol whose symbol index is
0, a length of the first symbols is 10, a first channel occupies
four slots, and an uplink-downlink slot configuration is
DDSUU, if first 10 symbols are downlink symbols, two
intermediate symbols are flexible symbols, and last two
symbols are uplink symbols in a special slot, and a start slot
is the 1°° downlink slot, first four uplink slots after the 1%
downlink slot are available slots for the first channel.
[0252] For another example, as shown in FIG. 1B, when
a start symbol of first symbols is a symbol whose symbol
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index is 12, a length of the first symbols is 2, a first channel
occupies four slots, and an uplink-downlink slot configura-
tion is DDSUU, if first 10 symbols are downlink symbols,
two intermediate symbols are flexible symbols, and last two
symbols are uplink symbols in a special slot, and a start slot
is the 1°* downlink slot, first two special slots and first two
uplink slots after the 1°* downlink slot are available slots for
the first channel.

[0253] (8) A transmission occasion (TO) is a time domain
range in which a terminal device or a network device sends
a transport block.

[0254] (9) In embodiments of this application, there may
be at least one of the following types of UCI: a hybrid
automatic repeat request-acknowledgement (-ACK), a chan-
nel state information (CSI) part 1 (CSI part 1), a CSI part 2
(CSI part 2), configured grant-uplink control information
(configured grant-uplink control information, CG-UCI), or a
joint code of a HARQ-ACK and CG-UCI (referred to as
HARQ and CG-UCI for short below). CSI may include the
CSI part 1 (CSI part 1) and/or the CSI part 2 (CSI part 2).
[0255] For different types of UCI, formulas for calculating
a quantity of coded modulation symbols may be different.
For one type of UCI, embodiments of this application may
provide a plurality of possible formulas for calculating a
quantity of coded modulation symbols of the UCI. In this
case, the quantity of coded modulation symbols of the UCI
may be calculated by using one formula corresponding to
the type of UCIL

[0256] (10) In a multiple-input multiple-output (MIMO)
technology, a layer may be a quantity of different data
streams transmitted in parallel. The layer in MIMO may be
referred to as a transport layer, a data layer, a data stream, a
spatial stream, or the like.

[0257] When the MIMO technology is used, a terminal
device and/or a network device may select a corresponding
modulation and coding scheme (MCS) for each layer based
on channel quality of a transmission channel, to improve a
system throughput.

[0258] (11) The following describes some parameters in
embodiments of this application.

[0259] O, x is a quantity of HARQ-ACK bits.

[0260] L, . is a quantity of cyclic redundancy check
(CRC) bits for the HARQ-ACK.

[0261] Boﬁetp USCH s a code rate compensation factor of
first UCI carried on a first channel, where N is an integer
greater than 1.

[0262] BoﬁetHARQ'ACK is a code rate compensation factor
?(th?;] H%i;?e;ggﬁ.’” is a code rate compensation factor of
?OSSj]pan;etCSI'P 2 is a code rate compensation factor of
2[10§6SSI]paI[§oietCG'UCI is a code rate compensation factor of
ﬁ)(Z}glg]CI.CUL_ scz 18 a quantity of code blocks of a first

transport block carried on the first channel, and the first
transport block may be carried on an uplink shared channel
(UL-SCH) in the first channel.

[0267] K, is a size of the i code block of the first transport
block carried on the first channel.

[0268] M, .Y“/(l) is a quantity of resource elements (RE)
that can be used for transmission of UCI in a symbol 1
occupied by the first channel, and 1=0, 1, 2, . . . , N

USCH symb,
aZZP —1 .
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PUSCH

[0269] N is a quantity of first symbols in one

L symb,all .
transmission occasion.
[0270] o« is a parameter for adjusting an upper limit of a
quantity of coded modulation symbols of the first UCI.
[0271] 1, may be a symbol index of the 1% symbol that
does not carry a DMRS after the 1% symbol that carries a
DMRS in first symbols in one time unit.

[0272] O, is a quantity of bits for the CSI part 1.
[0273] L g, is a quantity of CRC bits for the CSI part 1.
[0274] Q' cx/co.ver 18 @ quantity of coded modulation

symbols of a HARQ-ACK or CG-UCI carried on the first
channel.

[0275] O, is a quantity of bits for the CSI part 2.
[0276] L . is a quantity of CRC bits for the CSI part 2.
[0277] Q'csz, 1s a quantity of coded modulation symbols

of the CSI part 1 carried on the first channel.

[0278] OcG.cr 1s @ quantity of CG-UCI bits.
[0279] LcG.reris a quantity of CRC bits for the CG-UCI.
[0280] In embodiments of this application, unless other-

wise specified, a quantity of nouns represents “a singular
noun or a plural noun”, that is, “one or more”. “At least one”
means one or more, and “a plurality of” means two or more.
The term “and/or” describes an association relationship of
associated objects, and indicates that three relationships may
exist. For example, A and/or B may indicate the following
three cases: Only A exists, both A and B exist, and only B
exists. The character “/” usually indicates an “or” relation-
ship between the associated objects. For example, A/B
indicates A or B. “At least one of the following items
(pieces)” or a similar expression thereof refers to any
combination of these items (pieces), including a single item
(piece) or any combination of a plurality of items (pieces).
[0281] In addition, it should be understood that in the
descriptions of this application, words such as “first” and
“second” are merely used for distinguishing, and should not
be understood as an indication or implication of relative
importance or an indication or implication of a sequence.
[0282] In addition, in embodiments of this application,
“greater than” and “greater than or equal to” are interchange-
able with each other, and “less than or equal to” and “less
than” are interchangeable with each other.

[0283] The following describes, with reference to the
accompanying drawings, a communication system to which
embodiments of this application are applied.

[0284] FIG. 1C shows a structure of a mobile communi-
cation system to which a method according to an embodi-
ment of this application is applicable. As shown in FIG. 1C,
the system includes a network device and a terminal device
(for example, a terminal device a and a terminal device b
shown in FIG. 1C).

[0285] The network device is an entity that can receive
and transmit radio signals on a network side, and is respon-
sible for providing a radio access-related service for a
terminal device in a coverage area of the network device,
and implementing a physical layer function, resource sched-
uling and radio resource management, quality of service
(QoS) management, radio access control, and a mobility
management function.

[0286] The terminal device is an entity that can receive
and transmit radio signals on a user side, and accesses a
network via the network device. The terminal device may
include various devices that provide voice and/or data

Aug. 1,2024

connectivity for a user. For example, as shown in FIG. 1C,
the terminal device may be an in-vehicle device, a smart-
phone, or the like.

[0287] The terminal device has a multi-transmission capa-
bility, and can transmit a signal through a plurality of
transmit channels. Certainly, the terminal device may also
have a multi-receiving capability, that is, can receive a signal
through a plurality of receive channels.

[0288] The network device may also have a multi-trans-
mission capability and/or a multi-receiving capability. When
the terminal device and the network device both have a
multi-transmission capability and a multi-receiving capabil-
ity, the system may also be referred to as a MIMO system.

[0289] In addition, the terminal device may establish a
connection to one network device to form a single-connec-
tivity communication system, or may establish connections
to two network devices to form a dual-connectivity (DC)
communication system.

[0290] It should be further noted that the mobile commu-
nication system shown in FIG. 1C is used as an example, and
does not constitute any limitation on a communication
system to which a method provided in embodiments of this
application is applicable. In conclusion, the method and the
apparatus provided in embodiments of this application are
applicable to communication systems and application sce-
narios in which various terminal devices support a multiple-
transmission capability. One or more embodiments of this
application may be further applied to communication sys-
tems of various types and standards, for example, a 5th
generation (5G) communication system, a long term evolu-
tion (LTE) communication system, NR, wireless fidelity
(Wi-Fi), vehicle to everything (V2X), long term evolution-
vehicle (LTE-V), vehicle to vehicle (V2V), internet of
vehicles, machine type communication (MTC), internet of
things (internet of things, IoT), long term evolution-machine
to machine (LTE-M), machine to machine (M2M), wireless
communication related to the 3rd generation partnership
project (3GPP), or other wireless communication that may
occur in the future. This is not limited in embodiments of
this application.

[0291] In the foregoing wireless communication system,
the terminal device may communicate with the network
device through a channel that occupies a plurality of time
units. An example of the channel that occupies the plurality
of time units is a TBoMS. The following describes the
TBoMS.

[0292] In the TBoMS technology, smaller data packets in
slots may be aggregated into one larger data packet, and
transmission of the larger data packet is completed over a
plurality of slots. Small-packet aggregation can reduce
packet header overheads. Reducing a quantity of times of
transport block (TB) splitting can reduce cyclic redundancy
code overheads. Increasing a transport block size (TBS) can
improve a coding gain. Reducing a quantity of physical
resource blocks (PRB) can increase a power spectrum
density. Finally, uplink coverage performance can be
enhanced.

[0293] The following describes the solutions provided in
this application with reference to the accompanying draw-
ings. An embodiment of this application provides a com-
munication method. The method may be applied to the
communication system shown in FIG. 1C, and transmission
of UCI is performed through a channel that occupies a
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plurality of time units. The following specifically describes
a procedure of the method with reference to a flowchart
shown in FIG. 2.

[0294] S201: A terminal device determines a quantity of
coded modulation symbols of first UCI.

[0295] The quantity of coded modulation symbols of the
first UCI may be determined based on first information.

[0296] The first information may include one or more
parameters.
[0297] Optionally, the first information may include at

least one of the following: N or K, where N is a quantity of
time units occupied by a first channel, K is a scaling factor
of a transport block carried on the first channel, N is an
integer greater than 1, and K is an integer greater than 1. In
other words, at least one of N and K may be used to
determine the quantity of coded modulation symbols of the
first UCL

[0298] K may indicate that transport blocks in K time units
are aggregated into one large transport block, N may indi-
cate that the transport block aggregated based on the K time
units is transmitted in the N time units, and K N.

[0299] Optionally, the first information may further
include at least one of the following: S or L, where S is a
start symbol of a first symbol, L is a length of the first
symbol, L is a positive integer, and the first symbol is a
symbol occupied by the first channel in a time unit.

[0300] For example, for the first channel, the first infor-
mation may include only one S and one L. In this case, start
symbols of first symbols in all time units occupied by the
first channel are symbols with a same symbol index (for
example, the start symbols of the first symbols in all the time
units occupied by the first channel are symbols with a
symbol index 0), and lengths of the first symbols in all the
time units occupied by the first channel are the same (for
example, the lengths of the first symbols in all the time units
occupied by the first channel are 10 symbols).

[0301] For another example, for the first channel, the first
information may include one L and a plurality of Ss. In this
case, lengths of first symbols in all time units occupied by
the first channel are the same (for example, the lengths of the
first symbols in all the time units occupied by the first
channel are 10 symbols), start symbols of first symbols in
different time units occupied by the first channel may be
different, and each of the plurality of Ss may indicate a start
symbol of a first symbol in one time unit.

[0302] For another example, for the first channel, the first
information may include one S and a plurality of Ls. In this
case, start symbols of first symbols in all time units occupied
by the first channel are symbols with a same symbol index
(for example, the start symbols of the first symbols in all the
time units occupied by the first channel are symbols with a
symbol index 0), lengths of first symbols in different time
units occupied by the first channel may be different, and
each of the plurality of Ls may indicate a length of a first
symbol in one time unit.

[0303] For another example, for the first channel, the first
information may include a plurality of combinations. Each
combination includes one S and one L, and each combina-
tion may indicate a start symbol and a length of a first
symbol in one time unit occupied by the first channel.
[0304] For another example, for a special slot occupied by
the first channel, the first information may include a first
combination, and the first combination includes one S and
one L; and for an uplink slot occupied by the first channel,

Aug. 1,2024

the first information may include a second combination, and
the second combination may include one S and one L. S in
the first combination and S in the second combination may
be the same, or may be different. L. in the first combination
and L in the second combination may be the same, or may
be different.

[0305] In some possible manners, the first information or
indication information of the first information may be sent
by a network device to the terminal device. For example, the
first information or the indication information of the first
information may be included in RRC signaling sent by the
network device to the terminal device, or the first informa-
tion or the indication information of the first information
may be included in DCI sent by the network device to the
terminal device.

[0306] Optionally, when the first information includes S
and L, the indication information of the first information
may be a start and length indicator value (start and length
indicator value, SLIV). The SLIV may be included in a
PUSCH allocation list (puschAllocationlist) in the RRC
signaling. For example, the PUSCH allocation list includes
at least one of the following fields: startSymbol and Length,
where startSymbol indicates a start symbol S of a first
symbol, and Length indicates a length L of the first symbol.
[0307] Optionally, when the first information includes N,
the indication information of the first information may be a
field slotNum in the PUSCH allocation list, that is, slotNum
indicates the quantity N of time units occupied by the first
channel.

[0308] Optionally, the PUSCH allocation list may further
include a field indicating the scaling factor K of the transport
block carried on the first channel.

[0309] In some other possible manners, the first informa-
tion may be determined by the terminal device based on an
indication of the network device. For example, when K=N,
the network device may send only one of N and K to the
terminal device. In this case, when the terminal device
receives only one of N and K from the network device, the
terminal device may determine that K=N, and may deter-
mine the other of N and K based on one of N and K.
[0310] Inthis embodiment ofthis application, the terminal
device may determine the quantity of coded modulation
symbols of the first UCI based on a quantity of first symbols
in one transmission occasion. A manner of determining the
quantity of first symbols in one transmission occasion may
be but is not limited to the following manners.

Manner 1

[0311] The quantity of first symbols in one transmission
occasion is determined based on L.

[0312] For example, when the terminal device sends the
first UCI on at least one of N transmission occasions, the first
UCI and the first transport block are carried on the first
channel, and each of the N transmission occasions may
include one time unit or a first symbol in one time unit, the
quantity of first symbols in one transmission occasion may
be a quantity of first symbols in one time unit, that is,
Nysaii L. Both the first transport block and the first
UCI are carried on the first channel.

[0313] Optionally, the time unit may be a physical slot or
an available slot. Before determining the quantity of first
symbols in one transmission occasion, the terminal device
may determine the k? transmission occasion based on the
following information: a slot index n, /* of the k™ slot for
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sending the first transport block, a system frame number
(SFN) of the k” slot, S, and L. The k” transmission occasion
includes L consecutive symbols starting from S in the k? slot
for sending the first transport block, where k is greater than
or equal to 1 and less than or equal to N.

[0314] For example, as shown in FIG. 3, when N=8, S=0,
and L=10, each transmission occasion includes first 10
symbols of one uplink slot. In this case, Nsymb,aHPUSCHZIO.
Manner 2

[0315] The quantity of first symbols in one transmission
occasion is determined based on L and N.

[0316] For example, when the terminal device sends the
first UCI on one transmission occasion, the first UCI and the
first transport block are carried on the first channel, and the
transmission occasion includes N time units or first symbols
in N time units, the quantity of first symbols in one trans-
mission occasion is a sum of quantities of first symbols in
the N time units, that is, Nsymb,anp USCH_NxL. Both the first
transport block and the first UCI are carried on the first
channel. In this case, the terminal device sends the first UCI
on one transmission occasion.

[0317] Optionally, the time unit may be a physical slot or
an available slot. Before determining the quantity of first
symbols in one transmission occasion, the terminal device
may determine the transmission occasion based on the
following information: slot indices n,/} of N slots for
sending the first transport block, SFNs of the N slots, S, and
L. In other words, the transmission occasion includes a set
of L consecutive symbols starting from S in each of the N
slots for sending the first transport block.

[0318] For example, as shown in FIG. 4, when N=8, S=0,
and [.=10, one transmission occasion includes first 10 sym-
bols in each of eight uplink slots. In this case, N,
VS8, ’
[0319] One transmission occasion in Manner 2 may be a
union set of N transmission occasions in Manner 1.

[0320] Optionally, in Manner 1 and Manner 2, the quantity
of first symbols in one transmission occasion may be deter-
mined by the terminal device, or may be determined by
another device (for example, the network device). When the
another device determines the quantity of first symbols in
one transmission occasion, the terminal device may receive
the quantity of first symbols in one transmission occasion
from the another device.

[0321] For a manner in which the terminal device deter-
mines the quantity of coded modulation symbols of the first
UCI based on the quantity of first symbols in one transmis-
sion occasion, refer to Implementation 1, Implementation 2,
and Implementation 3 below.

[0322] Currently, a transmission occasion of a channel that
occupies a plurality of time units is unclear. Consequently,
the quantity of first symbols in one transmission occasion is
unclear. According to the method, the terminal device may
determine the transmission occasion of the first channel, so
that the terminal device can accurately determine the quan-
tity of coded modulation symbols of the first UCI based on
the quantity of first symbols in one transmission occasion,
and then may transmit the first UCI through the first channel
that occupies more than one time unit.

[0323] In this embodiment of this application, when the
terminal device sends the first UCI on one transmission
occasion, the first UCI and the first transport block are
carried on the first channel, and one transmission occasion
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includes the N time units or the first symbols in the N time
units, the terminal device may further determine the quantity
of coded modulation symbols of the first UCI based on at
least one set. The following describes the at least one set.
[0324] Optionally, the at least one set includes but is not
limited to at least one of the following: a first set (for
example, W), a second set (for example, ¥,), a third set (for
example, @), or a fourth set (for example, ®,).

[0325] The first set may include sequence numbers, in a
first symbol set, of the first symbols in the N time units in
the transmission occasion.

[0326] The second set may include a sequence number, in
the first symbol set, of a first symbol in the i? time unit in
the transmission occasion.

[0327] The third set may include sequence numbers, in a
second symbol set, of second symbols in the N time units in
the transmission occasion.

[0328] The fourth set may include a sequence number, in
the second symbol set, of a second symbol in the i time unit
in the transmission occasion.

[0329] i is a positive integer, and i is greater than or equal
to 1 and less than or equal to N.

[0330] The first symbol set may include the first symbols
in the N time units in the transmission occasion.

[0331] The second symbol set may include the second
symbols in the N time units in the transmission occasion.
[0332] Optionally, the at least one set may be determined
based on at least one of the quantity N of time units occupied
by the first channel, a start symbol S of the first symbols, and
a length L of the first symbols.

[0333] Optionally, the i time unit may be a time unit in
which the first channel overlaps a PUCCH carrying the first
UCL

[0334] The time unit in which the first channel overlaps
the PUCCH carrying the first UCI may be at least one time
unit. For example, the time unit in which the first channel
overlaps the physical uplink control channel PUCCH car-
rying the first UCI is the 27 time unit in the N time units.
For another example, the time unit in which the first channel
overlaps the physical uplink control channel PUCCH car-
rying the first UCI is the 2" to the 47 time units in the N
time units.

[0335] The at least one set may be related to the first
symbol set and the second symbol set. Therefore, the at least
one set may be determined based on the first symbol set and
the second symbol set. For ease of understanding of this
embodiment of this application, the following describes the
first symbol set and the second symbol set.

[0336] The first symbol set and the second symbol set may
be determined based on N, S, and L.

[0337] For example, N=4, S is the 1* symbol in each slot,
and [=10. In other words, the first channel occupies four
slots (for example, a slot 1, a slot 2, a slot 3, and a slot 4),
the first symbols are 10 consecutive symbols (that is, sym-
bols whose symbol indices are 0 to 9) starting from the 1*
symbol in each slot, and the slot 2 is a slot in which the first
channel overlaps the PUCCH carrying the first UCI. The 1%
symbol that does not carry a DMRS after the 1% symbol that
carries a DMRS in each slot is a symbol whose symbol index
is 4.

[0338] Inthis case, the first symbol set may include first 10
symbols in each of the four slots. Sequence numbers of the
symbols in the first symbol set may be 0, 1, . . ., and

PUSCH PUSCH__
Ny aii -1, and N ;i =40. Symbols whose
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sequence numbers are 0 to 9 are symbols whose symbol
indices are 0 to 9 in the slot 1, symbols whose sequence
numbers are 10 to 19 are symbols whose symbol indices are
0 to 9 in the slot 2, symbols whose sequence numbers are 20
to 29 are symbols whose symbol indices are 0 to 9 in the slot
3, and symbols whose sequence numbers are 30 to 39 are
symbols whose symbol indices are 0 to 9 in the slot 4. In this
way, the terminal device may determine the first set and/or
the second set based on the first symbol set.

[0339] The second symbol set may include symbols
whose symbol indices are 4 to 9 in each of the four slots.
Sequence numbers of the symbols in the second symbol set
may be 0, 1, ..., and 23. Symbols whose sequence numbers
are 0 to 5 are symbols whose symbol indices are 4 to 9 in the
slot 1, symbols whose sequence numbers are 6 to 11 are
symbols whose symbol indices are 4 to 9 in the slot 2,
symbols whose sequence numbers are 12 to 17 are symbols
whose symbol indices are 4 to 9 in the slot 3, and symbols
whose sequence numbers are 18 to 23 are symbols whose
symbol indices are 4 to 9 in the slot 4. In this way, the
terminal device may determine the third set and/or the fourth
set based on the second symbol set.

[0340] For example, when the time unit is a physical slot
or an available slot, the first set may be W={W¥, In=1, . . .,
N}={0,1,2, ... ,Nsymb,aHPUSCH—l}, and n=1, 2, ..., N.
[0341] W ={(n-1)L, (n-1)L+l, , (n=1)L+L-1},
where n=1, . . ., N.

[0342] The second set may be W ={(i-1)-L, (i-1)L+1, . .

, G=1)L+L-1}.
[0343] The third set may be ®={®,In=1, 2, ..., N}.
[0344] @ ={(n-1)L+ly,(n-1)L+l,+1, , (n-1)L+L-
1}, where n=1, 2, . . ., N. I, is a symbol index of the 1%
OFDM symbol that does not carry a DMRS after the 1%
DMRS symbol in one slot occupied by the first channel.

[0345] The fourth set may be ®={(i-1)-L+l,, (i-1)-L+l+
, G=1)L+L-1}.
[0346] Optionally, when the first UCI includes a HARQ-

ACK and/or CG-UCI, the at least one set includes at least
one of the first set, the second set, the third set, or the fourth
set.

[0347] For example, the at least one set includes the
second set and the fourth set, and the terminal device may
determine the quantity of coded modulation symbols of the
first UCI based on the second set and the fourth set. For
example, the terminal device may determine the quantity of
coded modulation symbols of the first UCI based on
Zjep M, ") and Xcq M, ")

[0348] For another example the at least one set includes
the first set and the third set, and the terminal device may
determine the quantity of coded modulation symbols of the
first UCI based on the first set, the third set, and N. For
example, the terminal device may determine the quantity of
coded modulation symbols of the first UCI based on
INZceM, Y1) and 1/N-2,c M, 7).

[0349] For another example, the at least one set includes
the first set and the fourth set, and the terminal device may
determine the quantity of coded modulation symbols of the
first UCI based on the first set, the fourth set, and N. For
example, the terminal device may determine the quantity of
coded modulation symbols of the first UCI based on
I/NZceM, Y1) and Zica M, .

[0350] For another example the at least one set includes
the second set and the third set, and the terminal device may
determine the quantity of coded modulation symbols of the
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first UCI based on the second set, the third set, and N. For
example, the terminal device may determine the quantity of
coded modulation symbols of the first UCI based on 2, o5
M, (1) and 1I/N-X;co M, 7).

[0351] For another example, the at least one set is one set,
and the terminal device may determine the quantity of coded
modulation symbols of the first UCI based on the at least one
set, the quantity of first symbols in one transmission occa-
sion, and N. For example, the terminal device may deter-
mine the quantity of coded modulation symbols of the first

UCT based on X,y M, ““/(1) and Z,_, Momeal Hiv- M, VT
@.
[0352] For another example, the at least one set is one set,

and the terminal device may determine the quantity of coded
modulation symbols of the first UCI based on the at least one
set and L. For example, the terminal device may determine
the quantity of coded modulation symbols of the first UCI
based on %oy M ) and 3, ZL M, Y.
[0353] Optlonally, when the first UCI includes a CSI part
1 and/or a CSI part 2, the at least one set includes the first
set and/or the second set.
[0354] For example, the at least one set includes the
second set, and the terminal device may determine the
quantity of coded modulation symbols of the first UCI based
on the second set. For example, the terminal device may
determine the quantity of coded modulation symbols of the
first UCI based on Zjcg M, .
[0355] For another example, the at least one set includes
the first set, and the terminal device may determine the
quantity of coded modulation symbols of the first UCI based
on the first set and N. For example, the terminal device may
determine the quantity of coded modulation symbols of the
first UCI based on 1/N-X,.,M_ Y“4(1).
[0356] For another example, the at least one set includes
the first set and the second set, and the terminal device may
determine the quantity of coded modulation symbols of the
first UCI based on the first set, the second set, and N. For
example, the terminal device may determine the quantity of
coded modulation symbols of the first UCI based on
I/NZ, M, Y1) and 2w M, .
[0357] Itshould be understood that in this apphcatlopgs,cgny
two of 2y M ), 1N-2,eeM, UC’(I 2 o Tmbl
UCI(]) ZZ OL lM UCI(]) 217 Nsymb,ail /N+z “N- lM ucr
(1) and S N"IM Y1) are interchangeable with each
other; and any two of 2o M, 7D, 1NZ oM, 71,
217 Noymbal CH/N—IM UCI(D S Nomai SCH/N IM UCI(D
- zL M TN, B and
DN NL“ MM, Y (1) are interchangeable with each other.
[0358] For a manner in which the terminal device deter-
mines the quantity of coded modulation symbols of the first
UCI based on the at least one set, refer to Implementation 1
and Implementation 2 below.
[0359] Inthis embodiment of this application, the terminal
device may determine the quantity of coded modulation
symbols of the first UCI in the following implementations,
but this is not limited.
[0360] Implementation 1: The terminal device may deter-
mine the quantity of coded modulation symbols of the first
UCI based on second information.
[0361] The second information may include one or more
parameters. For example, the second information may
include at least one of the following: a code rate compen-
sation factor of the first UCI, and a parameter for adjusting
an upper limit of the quantity of coded modulation symbols

/N+i-N-1 M UCI(])
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of the first UCIL The second information may be determined
based on N and/or K in the first information.

[0362] In Implementation 1, the terminal device may
determine the quantity of coded modulation symbols of the
first UCI based on the second information in the following
implementations, but this is not limited.

Implementation 1

[0363] When the terminal device sends the first UCI on at
least one of the N transmission occasions, the first UCI and
the first transport block are carried on the first channel, and
each of the N transmission occasions may include one time
unit or a first symbol in one time unit, the terminal device
may select, from Table 1 based on a type of the first UCL, a
formula for calculating a quantity of coded modulation
symbols of UCI, and determine the quantity of coded
modulation symbols of the first UCIL. The second informa-
tion may be the code rate compensation factor of the first
UCI. For a relationship between the code rate compensation
factor of the first UCI and K, refer to Table 2. o0 may be a
scaling ratio (scaling) configured by a higher layer, and
N PUSCH=L.
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TABLE 2-continued

PUSCH

UCI type Bogser

PUSCH _ CcG-ucr x K

CG-UCI offset offset
HARQ-ACK and CG-UCT  Pg.”V5CH = B g, "ROACK 5 K

Implementation 2

[0364] When the terminal device sends the first UCI on
one transmission occasion, the first UCI and the first trans-
port block are carried on the first channel, and one trans-
mission occasion includes the N time units or the first
symbols in the N time units, the terminal device may
determine the quantity of coded modulation symbols of the
first UCI based on a first resource quantity and the second
information. The first resource quantity may be a resource
quantity of a first symbol in one time unit and/or a resource
quantity of a second symbol in one time unit. In other words,
the terminal device may determine the quantity of coded
modulation symbols of the first UCI based on a resource in
one time unit.

[0365] Optionally, the first resource quantity may be deter-
mined based on the at least one set.

[0366] For example, the resource quantity of the first
symbol in one time unit may be determined based on the first

symb.all
TABLE 1
UCI type Quantity of coded modulation symbols of UCI
HARQ-ACK NPUSCH _;
(Oacx +LACK)5§’/%~;CH. [:ngb,all MU
: Cyr-scr—1
Qlscx = min: Zy:o K,
PUSCH _
"0, . Z:isi;mb,all e (1)]
CSI part 1 r NPUSCH
(Ocsi—1 + Lesi)BoT - Z[:Sg’”b’”” MET @D
: Cyr-scr—1 ’
QCs-1 = min Zr:o K,
NPUSCH _y
[0, . Z[:ngb,all MU (1)] - Qexrcover
CSI part 2 r NPUSCH_;
(Ocsr2 + LCSFZ)ﬁff}g,CH : Z,j mball ™= M UCT (1)
: Cyr-scr—1 ’
Ocgy—2 = min Zy:o K,
NPUSCH _y
[0’ ’ Z ,:ngb’a” M (1)] = Qickjec-ver — Qesi
CG-UCI NPUSCH _;
(Occ-var +Leo-venBags” - Z[:Sg mball == AgUCT (1
: Cyr-scr—1 ’
Oco-yer = min 27:0 K,
PUSCH _
[a- Z:isi;mb,all o 1)}
HARQ-ACK NPUSCH_;
and CG-UCI (O4cx + Occ-ver + LACK)BZ%E,CH' [:%””b’”” MET @D
: Cyr-scr-1 ’
Qlycx = min: Zy:o K,
NPUSCH _y
[0, . Z[j;mb,au MU (1)-|
TABLE 2
UCI type BoﬁEtPUSCH
HARQ*ACK BoﬁEtPUSCH _ BoﬁEtHARQ—ACK N
CSI part 1 - PUSCH _ B~ CSlpartl o
CSI part 2 BoﬁsetPUSCH _ Boﬁﬂcsppartz <K

set (for example, the resource quantity of the first symbol in
one time unit is 1/N-X,0 oM, Y/(1)), or may be determined
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based on the second set (for example, the resource quantity
of the first symbol in one time unit is X, M, Y<(D).
[0367] For another example, the resourcelquantity of the
second symbol in one time unit may be determined based on
the third set (for example, the resource quantity of the
second symbol in one time unit is 1/N-Z,. ;M_"“(1)), or
may be determined based on the fourth set (for example, the
resource quantity of the second symbol in one time unit is
2le <I>M UC[(D)

[0368] Optionally, the first resource quantity may alterna-
tively be determined based on L.

[0369] For example, the resource quantity of the ﬁrst
symbol in one time unit may be T,_,"'M_Y“‘() or £,_, /"
VIR Rl ()

[0370] For another example, the resource quantity of the
second symbol in one time unit may be X,_, “~'M,““/(I) or
A NIV Ten),

[0371] Optlonally, the first resource quantity may alterna-
tively be determined based on the quantity of first symbols
in one transmission occasion and N.

[0372] For example, the resource quantity of the first
symbol in one time unit may be £,_, Nomsil T MM YD)
or T, Nagmbatt >IN+ N-IN Ty,

[0373] For another example the resource quantity S)Sgche
second symbol in one time unit may be X,_, Nombail
M) or El:lo_H_NNsymb il HN=1 M.UC).

[0374] Optionally, the first resource quantity may alterna-
tively be a resource quantity in the i” time unit, that is, a

Aug. 1,2024

resource quantity of a first symbol in the i” time unit and/or
a resource quantity of a second symbol in the i time unit.
The i time unit is a time unit in which the first channel
overlaps the physical uplink control channel PUCCH car-
rying the first UCL

[0375] It should be understood that when the terminal
device sends the first UCI on one transmission occasion,
Ns'ymb,allp USCH/N and L are interchangeable with each other
in the formula for calculating a quantity of coded modula-
tion symbols of UCI in this application.

[0376] In Implementation 2, the terminal device may
determine the quantity of coded modulation symbols of the
first UCI in at least one of the following manners, but this
is not limited.

[0377] Manner 1: When the terminal device sends the first
UCI on one transmission occasion, the first UCI and the first
transport block are carried on the first channel, the trans-
mission occasion includes the N time units or the first
symbols in the N time units, and the second information may
be the code rate compensation factor of the first UCI, the
terminal device may select, from Table 3 based on a type of
the first UCI, a formula for calculating a quantity of coded
modulation symbols of UCI, and determine the quantity of
coded modulation symbols of the first UCI. A relationship
between the code rate compensation factor of the first UCI
and K may be shown in Table 2, a may be scaling configured
by a higher layer, and N PUSCH_NXL.

symb.all

TABLE 3

UCT type

Quantity of coded modulation symbols of UCI

HARQ-ACK

Qscx = min

Qscx = min

R
Oycx = min: Zyo

Qscx = min

ey :
Liqcx = Mmin:

Qscx = min

0 I PUSCH NN /N-1 MY
Ouck + Lac)Boger = ), e (D)

ZCUL—SCH’IK
=0 "

[oz ZNQ%%NN IMLC/CJ(I)]

I=ly

PUSCH ucit
(Oacx + Lack)Bogrer Z M () [ ZL IMUC](Z)“
ZCUL scH™
=0 "
NPUSCH
IN+i-N-1
(O4cx + Lack) ﬁ}ngH ,S,y,tba” oMo

Cyr-scr— IK
.

>

PUSCH
w N+iN-1
symball MU
[a'21 i;ﬂN s (l)-‘

Ok + Lac) B 3 gl (1)}

ZCUL scAL g
=0 "

NN
[a ZI:IO+N s (1)}

1
(Ouck + Laci)BhE™ - w Z[estLc/C](l)

ZCUL—SCH’IK
=0 "

cr
ie @MSC ® ]
(Ouck + Laci) B - Z[ v, M0

ZCUL SCH~ IK
=0 "

Jor X MJZC’(D}}
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TABLE 3-continued

UCI type

Quantity of coded modulation symbols of UCI

CSI part 1

(Ocsi—1 + Lesi)BoT -

Z symbaII/N IMUC](Z)

>

, .
Ocsr-1 = min
NPUSCH

=0

[(Ocsiy + Lesr- DB -

ZCUL—SCH IK
=0 "

[01 Z ombait N UC’U)] Qlickice-uver

ZL IMUC](Z)

>

[
; : UL-SCH~
Ofgr-1 = min Z, o

o S w0

(Ocsi1 + Losi-)Bhga ™ -

IK,

v
QACK/CG—UC]

Z NN IMUC](Z)
=N ¢
»

Ocgy-1 = min

I=iN

PUS!

Cyr-scr-1
DI

=

0

PUSCH 1741
N JNEN-1
symb.,ail p et 4
[01' § ! sc (1)-‘ - Qlicxjec-ver

CH | L+i-N—1MUC] 0

[(Ocs—1 + Lesi-
(Ocsi-1 + Lesi-1)Boger o Ms
»

, .
Ocsy-1 = min; Z -
=0

I=iN

[ PUSCH l s};mba[[ Lo ucr
(Ocsr-1 + Lesi-1)Bogser I M=)

Cyr-scr-1 K
.

[a . ZL+1.N—1MSLC/C](1)-| = Qicxjce-ver

=0

2

Oty = min:

1
PUSCH L .
(Ocsr-1 + Lesi-1)Bogser i § .

Cyr-scr-1 K
=0 "

1 NPUSCH
bail Ly cUCT
[ v 'Zlfgm M (1)] = Qcxjco-ucr

MIT D

Ocgy-1 = min

[a.%_zw

[(Ocsi-1 + Lesi-1)

ZCUL—SCH’IK
.

r=

0

sc

MEZ9q )] Qicxsce-ver

UC](I)

PUSCH |
sc

aoffset =2

. i
Licgr—1 = M ,

CSI part 2
(OCS] 2+ Lesi-2

Z Cyr-scr-1 K
=0 r

[Of : Z ,d,iMch/C] (1)} = Qlcxice-vcr

NPUSCH
USCH IN-1 uer
) Boffser Z symball?™" A fUCT 1y

>

Otsy—, = min:

o Z symball/N
=0

(Ocsy-2 + Lesr

-1
BT Y T M)

ZCUL—SCH IK
=0 "

1
My (1)] Qiexjee-var = Qesr-1

>

Ocgy—2 = min:

[ ZL 1MUC1

Cyr-scr—1
DI

=0
(1)] Qsexjce-ver = Qesr-1

PUSCH ;

N JN+iN-1

PUSCH | b.all ucr
symb,ai A [SC 0]

(Ocsr-2 + Lesi-2)Bogser e

, .
Ocsr—» = min
NPUSCH

a_Z symb,all
I=iN

Cyr-scr-1
DI

=0

INHEN-1 ey
M= D = Qucxco-va — Qosi-1
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TABLE 3-continued

UCI type

Quantity of coded modulation symbols of UCI

CG-UCI

Ocgy—2 = min:

Ocgy—2 = min

Otsy—, = min:

Ocgy—2 = min:

, .
Ot-ver = min:

, .
Ot-ver = min:

, o
Ot-ver = min: Zy:o

, .
Ot-ver = min:

, .
Ot-ver = min:

, .
Ot-ver = min:

r L+iN-1
(Ocsi2 + Losi2)Bhga ™ - Z ,:i_lN MIT @

Z Cyr-scr-1 Je
=0 "

I=i.

r 1
(Ocsi2 + Lesi2) B A Z

NPUSCH _;

=0

>

LeiN-1 | ey
[0‘ : Z N M, (1)] = Qucxice-ver — Qesi

mball ™ gUCT )
se

Z Cyr-scr-1 Fe
=0 "

NPUSCH

N =0

r 1
(Ocsi2 + Losi2) Bl - A Z [eWMSLc/C] O]

ZCUL—SCH’IK
=0 "

r PUSCFT ucr
(Ocsr-2 + Lesi-2)Bogser 'Zzew,vM“ »

ZCUL—SCH*IK
=0 "

[Of : Z 1@1/,MSLC/C](D} = Qucxce-ver — Qesi-1

1
[01 v Z ,QI,MSLC/C] (1)] = Qcxeo-ver — Qesi

1 -1
[‘7‘ v Z oymball = pIC (1)] = Qcxico-ver = Qs

PUSCH
© ) VBPUSCH . Nsymb,au/N*IMUCJ(l)
co-ucr + Leg-ucr)Bogser e

(Oce-var + Leo-vc)Bhgsy o

=0
Corscr-1
T
PUSCH
% N-1
Symbll cr
[a. S MY (n]
-1
PUSCH ver
(Oce-var + Leg-ve)Bogser = ) o Mse” D
Cyr_scr-1 ’
Z vi-scr g
r=0
-1
ver
[a. IZIOMSC (1)}
PUSCH 1y
SCH N Vsymb,aly/ N HN-1

Cyr-scr—1 K
.

NPUSCH

I=lg+iN

[ P
(Oc-va + Lec-venBofser N

[a- Z symb,au/N*"N*IMSLC/CJ(I)-‘

L+iN-1 7
USCH ucr
. M (D

Z Cyr-scr-1 Fe
=0 "

ONIHNL e
[a Z/:/O+1-NMSC (1)}

sc

- 1
(Oce-ver + LCG—UC])B%igH : ﬁ ’ ZIG‘PMUC]

@

Z CuL-sca1 g
=0 "

1
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@ N Z[e(’ s (1)]
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;
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[0 3 MET0)

>
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TABLE 3-continued
UCI type Quantity of coded modulation symbols of UCI
HARQ-ACK PUSCH ;57
and (Oucx + Oc-vcr + LACK)Bi}ngH : legmb’a”m IMSLCZC] @
CG-UCI ,

ZCUL—SCH’IK
=0 "

PUSCH

N IN-1

a- smbaiN 1 ppUCH ()
I=ly

Qycx = min

[ PUSCH
(Ouck + Ocg-vcr + Lack)Bofser -

Z Cyr-scr-1 K
r=0 "

o 3y o)

((OACK + Ocg-ver + Laci) B - -

Qicx = min

L1, cuer
M (1)}

symb,ail

>

NPUSCHUNGN-1  er
u20)

Crr_ -1
€7,k = min DU,

>

=0
NPUSCH N N1
N Neymb,alt vcr
[oz ZI:IO+1-N Mo (1)-‘
r L+iN-1
(Ouck + Oco-ver + Lac)Bhga " - 0 M (1)‘
. Cur-scr—1 ’
sk = min: ZV:O K,
LHiN-1 | et
[a Z/:/O+1-NMSC ® }
r 1
PUSCH var
(Ouck + Oco-ver + Lack)Pofier 57 'Zze\yMSC O
. Cyr-scr-1
Qcx = min Zy:o K,
1
. vcr
o5 D M|
(Ouck + Oco-ver + Laci) B ™ - Z MIT @
— offset ¥ sc
. Cyr-scr—1 ’
Q'scx = min ZV:O K,

[a- Z/e@,MgCI @ }

[0378] Optionally, when N is equal to K, K and N in Table
2 and Table 3 are interchangeable with each other.

Manner 2

[0379] When the terminal device sends the first UCI on
one transmission occasion, the first UCI and the first trans-
port block are carried on the first channel, the transmission
occasion includes the N time units or the first symbols in the
N time units, N is equal to K, and the second information is

the parameter for adjusting the upper limit of the quantity of
coded modulation symbols of the first UCI, the terminal
device may select, from Table 4 based on a type of the first
UCI, a formula for calculating a quantity of coded modu-
lation symbols of UCI, and determine the quantity of coded
modulation symbols of the first UCL The parameter for
adjusting the upper limit of the quantity of coded modulation
symbols of the first UCI may be higher-layer configured
scaling divided by N. For the code rate compensation factor
of the first UCL, refer to Table 5. Ns'ymb,allp USCH_NXL.

TABLE 4

UCT type

Quantity of coded modulation symbols of UCI

HARQ-ACK

Qlcx = min

PUSCH . NNt ~L o UCT
Ouck + Lack)Boge * ), 53" M (D

ZC UL-SCH™1 K
=0 "

[oz ' Z/e@MSZCI(D ]
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UCI type Quantity of coded modulation symbols of UCI

CSI part 1

1
(OCS] 1+ Losr)BLEE T - Z bl M@

Cyr-scr—1
S

, o
Ocsy-1 = min: =0

PUSCH

w -1
bail L 4 UCT
[01 'Z,%’m Mg (1)] Qicxjec-ucr

-1
(OCS] L+ Les )BT Z b MIF @

ZCUL SCH™ IK
=0 "

[O" Z e .I,MSLCZC] (1)] = Qicxsce-var

Ocgy-1 = min

CSI part 2

-1
(Om 2+ Lesr z)ﬁofféfﬁ Z gt MU

Cyr-scr—1
P

, o
Ocsr2 = min =0

NPUS!
b -1 ocr
[O"Z, ng g M (1)] Qiexjce-ver — Qesr-1

-1
(Ocsi2 + Lesi) B Z bl MIF @

. [ 1
Otgs—2 = min; Z UISCHTK,

=0

CG-UCI
PUSCH |
(Oce-var + Lec-venBogser o

[O" Z e \I,Mszcm(l)-l OQlicxjcc-ver — Qesi—t

symb g IMUC](Z)

>

ZCUL—SCH’IK
=0 "

[oz ' Z/ @MSLC/C](D-I

, .
Ot-ver = min:

HARQ-ACK
and CG-UCI (Ouck + Oco-var + Lack) B " - P

symb A IMUC](Z)

. Cur_sca-1
Qlsex = miny Z VISR K,

=0

[a ' Z/e@MSZCI(D ]

TABLE 5

PUSCH

UCI type Definition of Bz,

HARQ-ACK
CSi-partl

HARQ-ACK
CSI part 1

CSI part 2

CG-UCI

HARQ-ACK and CG-UCI

B PUSCH _ B ofset
PUSCH _ B

Manner 3

[0380] When the terminal device sends the first UCI on
one transmission occasion, the first UCI and the first trans-
port block are carried on the first channel, the transmission

occasion includes the N time units or the first symbols in the
N time units, and the second information includes the code
rate compensation factor of the first UCI and the parameter
for adjusting the upper limit of the quantity of coded
modulation symbols of the first UCI, the terminal device
may select, from Table 6 based on a type of the first UCIL, a
formula for calculating a quantity of coded modulation
symbols of UCI, and determine the quantity of coded
modulation symbols of the first UCI For a relationship
between the code rate compensation factor of the first UCI
and both K and N, refer to Table 7. The parameter for
adjusting the upper limit of the quantity of coded modulation
symbols of the first UCI may be higher-layer configured
scaling divided by N. N PUSCH_NXL.

symb.all

TABLE 6

UCT type

Quantity of coded modulation symbols of UCI

HARQ-ACK

Ok = min{

(OACK + LACK)B@%;CH ) Z[ WMSLZC](D ucr
o 3 M0
led

Z Cyr-scr-1 K
=0 "
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TABLE 6-continued
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BDﬁSEtCSI-partl’ BDﬁSEtCSI—partZ’ BDﬁSEtCG—UCI in the ninth infOr-
mation and at least one of N and K. For a determining
manner, refer to Table 2 or Table 7. Details are not described

[0385] For another example, the terminal device may
determine, based on the scaling configured by the higher

UCI type Quantity of coded modulation symbols of UCI
CSpart 1 [ puscr < Nombat L ucr
(Ocsi1 + Lesi-DBoger "2y M (D)
Cur—scr-1 ’
Qg1 = min; Dh i
NPUSCH _
[‘7‘ ’ Z ,:ngb’a” MSLCZC](Z)-‘ - Qicxsco-var
[ (Ocsr1 + Lasi 0B - EzeWMSLC/C](l)}
. Cur—scr-1 ’
T¥g_; = min: 3, UI-SCH™ g,
[Of : Z ,eWMch/C](l)-I = Qscxsce-ver
CST part 2 [ PUSCH ! ucr
Ocsi2 + Lesi-DBogier -Eig 0 MC ()
Cor—scr-1 ,
Otgs—2 = min; LGk,
NPUSCH_,
[0’ : Z ,:ngb’a” Mch/C] (1)] = Qickjec-ver — Qs
[ (Ocsi2 + Lasi 2B - EzeWMSLC/C](l)}
. Cor—scr-1 ,
Ocgy—2 = min L GSHTK,
[0‘ ’ Z ,eWMch/C] (1)] = Qlexjee-ver — Qs
CG-ucl (Ocg-ver + LcchCJ)ﬁf/}g,CH - ZyepM I (l)l
. Cur_scr-1 ’
Ote-vg = min r-ser g,
[oz ’ Z/e@MSLC/CI(D ]
iélRC%ﬁjccli (Oucx + Ocg-ver + LAcx)ﬁf}ﬁi,CH : EIGWMSLC/C](I)“
. Cor—scr—1 »
Qlycx = min LS H K,
(el
TABLE 7
UCI type BoﬁetPUSCH
HARQ-ACK Bogser” U5CH = Boped MR2ACK X KIN herein again.
CSI part 1 BoﬁEtPUSCH _ BoﬁEtCSl—partl « K/N
St part 2 Bt 5% = B 517 X KN
CG-UCI oﬁEtPUSCH - BojfsetCGUC, « K/N

HARQ-ACK and CG-UCT Bogrer” V5! = Bogae"REACK 5 KIN

[0381] In a possible design, the code rate compensation
factor of the first UCI may be shown in Table 5. The formula
shown in Table 6 further includes a coefficient N/K. The
coefficient and the code rate compensation factor of the first
UCI may be in a multiplication relationship.

[0382] Optionally, in Implementation 1, the second infor-
mation may be determined by the terminal device based on
N and/or K, or may be sent by the network device to the
terminal device after being determined by the network
device based on N and/or K.

[0383] In a possible manner, the terminal device may
determine the second information based on ninth informa-
tion indicated by the network device and at least one of N
and K. The ninth information may include at least one of the
HARQO-

following: scaling configured by a higher layer, 3.,

CSI-partl CSI-part2 cG-ucr
ACK, Boﬁxet s Boﬁxet s Boﬁxet .

[0384] For example, the terminal device may determine

the code rate compensation factor of the first UCI in the

second information based on at least one of BDﬁSE,HARQ'ACK,

layer in the ninth information, that the parameter that is in
the second information and that is used to adjust the upper
limit of the quantity of coded modulation symbols of the first
UCI is the higher-layer configured scaling divided by N.

[0386] In another possible manner, the network device
may determine ninth information based on N and/or K, and
send the ninth information to the terminal device. The ninth
information may include at least one of the following:
scaling configured by a higher layer, BDﬁSE,HARQ'ACK,
BDﬁSEtCSI-partl’ BDﬁSEtCSI—partZ’ BDﬁSEtCG—UCI. Then, the termi-
nal device may determine the code rate compensation factor
of the first UCI in the second information based on Table 5,
and determine that the parameter that is in the second
information and that is used to adjust the upper limit of the
quantity of coded modulation symbols of the first UCI is the
scaling configured by the higher layer.

[0387] Inanother possible manner, the terminal device and
the network device store a correspondence between tenth
information and indication information. The network device
may send the indication information to the terminal device,
and the terminal device determines the tenth information
based on the correspondence. Then, the terminal device may
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determine the code rate compensation factor of the first UCI
in the second information based on Table 5. The tenth

information may include at least one of the following:
B HARQ-ACK B CSI-partl B CSI-part2 B CG-UCT
offset s offset s offset s offset .

The indication information indicates at least one item in the
tenth information. For example, the indication information

may include at least one of I, ,A48C4E, L gser [HARS
JCI i I s

I HARQ-ACK | CG- Csrl CSI-1
ACK, oéfset 2 s Loffser s Loffser,0 s Logser,1 s
I3 1

Ioﬁet,o s oﬁet,lCSI-z'

[0388] Optionally, when the tenth information is at least
one of B, RCAHE B, Y, a value of the tenth
information may be P times a value in Table 8. Optionally,
P may be one or more values. For example, P may include
one or more of 2, 4, and 8.

[0389] Optionally, when the tenth information is at least
one of B, P, B, P4, a value of the tenth
information may be Q times a value in Table 9. Optionally,
Q may be one or more values. For example, P may include
one or more of 2, 4, and 8.

[0390] Optionally, the correspondences shown in Table 8
and Table 9 are merely examples of the correspondence
between the tenth relationship and the indication informa-
tion. Alternatively, the indication information and the tenth
relationship may have another correspondence. This is not
limited in this application.

[0391] The correspondence between the tenth information
and the indication information that is determined in the
foregoing manner may be combined with Table 8, to obtain
a table; or the correspondence between the tenth information
and the indication information that is determined in the
foregoing manner may be combined with Table 9, to obtain
a table; or the correspondence between the tenth information
and the indication information that is determined in the
foregoing manner may be included in a new table.

TABLE 8
Ioﬂset, OHARQ—ACK or Ioﬂset, 1H'ARQ—ACK or I':\)oﬂsEtHARQ—ACK or
Ioﬁfset, 2HARQ—ACK or IoﬂSEtCG—UCI ﬁoﬂsEtCG—UCI

0 1.000
1 2.000
2 2.500
3 3.125
4 4.000
5 5.000
6 6.250
7 8.000
8 10.000
9 12.625

10 15.875

11 20.000

12 31.000

13 50.000

14 80.000

15 126.000

TABLE 9
L, et, OCSL1 or I, ICSI’1 Boger .
Iojset, OCSL2 or Iojset, ICSI’2 ﬁoj}et 2

0 1.125

1 1.250

2 1.375

3 1.625

4 1.750

5 2.000

Aug. 1,2024
TABLE 9-continued
Lopser, o lor Logrer, (O Bogser L
L, 0c5172 or Ljses 1cs172 ﬁoﬁwc&fz
6 2.250
7 2.500
8 2.875
9 3.125
10 3.500
11 4.000
12 5.000
13 6.250
14 8.000
15 10.000
16 12.625
17 15.875
18 20.000

[0392] In another possible manner, for the first channel, a
scaling set is a set of O times of (0.5, 0.65, 0.8, 1).
Optionally, O may be one or more values. For example, O
may include one or more of 2, 4, and 8. The network device
may select one scaling from a locally stored scaling set, and
send the selected scaling to the terminal device. The terminal
device may determine that the parameter that is in the second
information and that is used to adjust the upper limit of the
quantity of coded modulation symbols of the first UCI is the
selected scaling. For the first channel, an example of the
scaling set is (1, 1.3, 1.6, 2, 2.6, 3.2, 4, 5.2, 6.4, 8).

Implementation 2

[0393] The terminal device may determine the quantity of
coded modulation symbols of the first UCI based on the first
information and second information. The second informa-
tion includes at least one of the following: a code rate
compensation factor of the first UCI, or a parameter for
adjusting an upper limit of the quantity of coded modulation
symbols of the first UCIL.

[0394] Optionally, for the code rate compensation factor
of'the first UCI, refer to Table 5. The parameter for adjusting
the upper limit of the quantity of coded modulation symbols
of' the first UCI may be scaling configured by a higher layer.

[0395] In Implementation 2, the terminal device may
determine the quantity of coded modulation symbols of the
first UCI in the following implementations, but this is not
limited.

Implementation 1:

[0396] When the terminal device sends the first UCI on at
least one of the N transmission occasions, the first UCI and
the first transport block are carried on the first channel, and
each of the N transmission occasions may include one time
unit or a first symbol in one time unit, the terminal device
may select, from Table 10 based on a type of the first UCI,
a formula for calculating a quantity of coded modulation
symbols of UCIL and determine the quantity of coded
modulation symbols of the first UCI. N FUSCH_T

symb,all
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TABLE 10
type uantity of coded modulation symbols ol
UCT typ Quantity of coded modulation symbols of UCI
HARQACK puscrr Mol L\ e
(Oucx + Lac)Bhginr 2.3 MIT (D)
. | A |
Qlscx = min EEV:L(/)L SCHTK,
NPUSCH_;
[Q.Z[j;mb,au MSLC/C](I)-I
CSI part 1 NPUSCH _
ball
(Ocsi + Lesi DBRET -2, M7 W)
. L _cyr_scr-1 ’
Qg1 = min; ZEGFHTK,
NPUSCH_;
[Of : Z bt MSLCZC]U)-‘ = Qlicxice-var
CSI part 2 NPUSCH _y
ball
Ocsr2+ Lesi DBagar - 255" MIT W)
. L cur_scr-1 ’
Otgs—2 = min; Ezr:%L 5K,
NPUSCH_;
[0‘ : Z ,:ngb’a” M (1)] = Qlcxyec-ver = Desr1
CG-UCI PUSCH N a1 vcr
(Oce-ver + Lec-venBhgr - Zilo. " M M)
. L _cuyr_scr-1 ’
Otg-yer = min EEV:L(/)L SHTK,
NPUSCH _
[oz . Z [j;mb,a// MU 1)]
HARQ-ACK pUSCIT 5 Vbl Ly vt
and CG-UCI (Ouck + Oce-ver + LacioBhger "Zly " ML D

1 ¢ -1
g : UL-SCH
Qscx = min Z,2 K,

NEa 1 e
symb,
[a- > Lot (1)}

>

[0397] In Implementation 1, a time granularity of a total
quantity of bits occupied by the first channel is the same as
a time granularity of a total resource, so that the quantity of
coded modulation symbols of the first UCI can be accurately
calculated, and then the first UCI can be transmitted through
the first channel.

[0398] It should be understood that a location of K is not
limited to the location shown in Table 10, provided that K
can be in a multiplication relationship with the code rate
compensation factor of the first UCL For example, K is
located before the code rate compensation factor of the first
UCL

Implementation 2

[0399] When the terminal device sends the first UCI on
one transmission occasion, the first UCI and the first trans-
port block are carried on the first channel, and one trans-
mission occasion includes the N time units or the first
symbols in the N time units, the terminal device may
determine the quantity of coded modulation symbols of the
first UCI based on a first resource quantity and the second
information. The first resource quantity may be a resource
quantity of a first symbol in one time unit and/or a resource
quantity of a second symbol in one time unit. [n other words,

the terminal device may determine the quantity of coded
modulation symbols of the first UCI based on a resource in
one time unit.

[0400] For specific content of the first resource quantity,
refer to Implementation 2 in Implementation 1. Details are
not described herein again.

[0401] In Implementation 2, the terminal device may
determine the quantity of coded modulation symbols of the
first UCT in the following implementations, but this is not
limited.

Manner 1

[0402] When the terminal device sends the first UCI on
one transmission occasion, the first UCI and the first trans-
port block are carried on the first channel, the transmission
occasion includes the N time units or the first symbols in the
N time units, and N is equal to K, the terminal device may
select, from Table 11 based on a type of the first UCI, a
formula for calculating a quantity of coded modulation
symbols of UCI, and determine the quantity of coded
modulation symbols of the first UCL. N PUSCH_NXL.

symb,all
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TABLE 11

UCI type Quantity of coded modulation symbols of UCI

HARQ-ACK

L PUS
(Ouck + Lac)BEEH -5, ngb i MSZC] )

offset

Qlycx = min:

b ]
(Oucx + Lac)BEE L, ng 8 MSLCZC](I)

Cyr-scr—1
U K,

NPUSCH

[a- Z symb, a///N*IMSLC/CJ(l)]

I=ly

offset

Qlycx = min:

N
(Ouck + Lack) BB 2,57 " M7

Cyr-scr—1
Py K

[ ZL IMUC](Z)“

PUSCH _ 1
offset

Qlycx = min:

Nsymbyall = 1
(Oucx + Lac)BEEH - 2,37 MSLCZC](I)

Cyr-scr—1
U K,

PUSCH /a4
. Nsymbazz/N*"N*IMUCJI
o e (D
I=lg+iN
PUSCH
offset

Qlicx = min:

bl
(Ouck + Lac)BEEH 2,5 ng g MSZC]U)

Cyr-scr—1
Py K

NI e
[a Z[:[OHN 5 (1)}

offset

Qlicx = min:

Nsymbyall = 1
(Oucx + Lac)BEEH - 2,37 MSLCZC](I)

Cyr-scr—1
Py K

MU
[ 5 Kt

PUSCH
offset

Qo = min

CSI part 1 r

bl
(Ocgr 1+ Loy )BLgn -2 ng ’ MSZC]U)

Cyr-scr—1
Py K

[a- Z[e® MWD }

Ocgy-1 = mins

o
(Ocsr-1 + Lesi- 1)/30/%”; - L ngba” MI0

Cyr-scr-1
2o K

NPUSCH

N-1
[ Z bl M (1)] = Qlicxco-ucr
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b K,
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N+iN-1 | e
[01 Z S| M (D]‘QQCK/C&UC]
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Cyr-scr-1
b K,
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I=i.N
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TABLE 11-continued

UCI type Quantity of coded modulation symbols of UCI
bl ]
(Ocsi + Lesi DR L, ng ! MSLCZC](I)
Cor—scr-1 ’
Qs = min: 5Tk,
1 NPUSCH_,
[ v 'leomb al” MUC](I)] Qlicxico-vcr
puscrr s Momball Ly ver ) |
(Ocsi1 + Lesi-1)Boygser * L0 M~ (D)
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1
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;
CSI part 2 PUSCH

Ocgy—2 = min

Ocgy—2 = min

Ocgy—2 = min:
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bl ver
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PUSCH 5 symb,a vcr
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E

b1
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1 NPUSCH
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Cyr-scr—1
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1
o Z[ WMSLC/C](I)-‘ = Qicxseo-var = Qs
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b K,
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b,all ucr
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TABLE 11-continued

UCI type Quantity of coded modulation symbols of UCI

CG-UCI

, .
Otg-ucr = min:

, .
Ote-ucr = min:

, .
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TABLE 11-continued
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UCI type Quantity of coded modulation symbols of UCI
PUSCH Ngfﬁgﬁ’l ucr ]
Ouck + Oco-ver + Lack)Bogser” Lo Mo (D)
Cur—scr-1 ’
Ocx = min LGSR,
1
" ‘N Z[@Mﬁc’(l)]
NPUSCH_y 7
(Ouck + Occ-ver + Lac)Bhgor - 25" MI9 ()
Cur—scr-1 >
Qycx = min STk,
[a ’ Z/e@ vMSLC/C] (1)}
i

[0403] Optionally, N in Table 11 may be replaced with K.

Manner 2

[0404] When the terminal device sends the first UCI on
one transmission occasion, the first UCI and the first trans-
port block are carried on the first channel, the transmission

occasion includes the N time units or the first symbols in the
N time units, and K<N the terminal device may select, from
Table 12 based on a type of the first UCL a formula for
calculating a quantity of coded modulation symbols of UCI,
and determine the quantity of coded modulation symbols of
the first UCL. N PUSCH_NXL.

TABLE 12

symb.all

UCT type Quantity of coded modulation symbols of UCI
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TABLE 12-continued

UCI type

Quantity of coded modulation symbols of UCI

CSI part 1

CSI part 2
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TABLE 12-continued

UCI type Quantity of coded modulation symbols of UCI
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TABLE 12-continued
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UCI type Quantity of coded modulation symbols of UCI
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[0405] It should be understood that a location of K is not
limited to the location shown in Table 12, provided that K
can be in a multiplication relationship with the code rate
compensation factor of the first UCL For example, K may be
located before the code rate compensation factor of the first
UCL

Implementation 3

[0406] The terminal device determines the quantity of
coded modulation symbols of the first UCI based on N
and/or K.

[0407] For a manner in which the terminal device deter-
mines the quantity of coded modulation symbols of the first
UCI, refer to the foregoing Implementation 1 and the
foregoing Implementation 2.

[0408] In the foregoing plurality of implementations, the
terminal device can accurately determine the quantity of
coded modulation symbols of the first UCIL, so that the first
UCI can be transmitted through the first channel that occu-
pies the plurality of time units.

[0409] S202: The network device determines the quantity
of coded modulation symbols of the first UCL
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[0410] For a method in which the network device deter-
mines the quantity of coded modulation symbols of the first
UCI, refer to S201. Details are not described herein again.
[0411] S203: The terminal device sends the first UCI to the
network device, where the first UCI is carried on the first
channel. Correspondingly, the network device receives the
first UCI from the terminal device.

[0412] In some possible implementations, the terminal
device may send the first UCI to the network device on at
least one of the N transmission occasions occupied by the
first channel. The first UCI and the first transport block are
carried on the first channel, and each of the N transmission
occasions may include one time unit or a first symbol in one
time unit.

[0413] Optionally, the first UCI may occupy a transmis-
sion occasion on which the first channel overlaps the
PUCCH carrying the first UCI in the N transmission occa-
sions; or the first UCI may occupy any one or more of the
N transmission occasions; or the first UCI may occupy at
least one predetermined transmission occasion in the N
transmission occasions; or the first UCI may occupy at least
one of the N transmission occasions that is indicated by the
network device; or the first UCI may occupy the 1% trans-
mission occasion in the N transmission occasions.

[0414] Optionally, before sending the first UCI to the
network device, the terminal device may multiplex the first
UCT onto the first channel. For a specific manner in which
the terminal device multiplexes the first UCI onto the first
channel, refer to TS38.212. Details are not described herein
again.

[0415] In some other possible implementations, the termi-
nal device may send the first UCI to the network device on
one transmission occasion. Correspondingly, the network
device receives the first UCI from the terminal device on the
transmission occasion. The first UCI and the first transport
block are carried on the first channel, the one transmission
occasion may include N time units or first symbols in N time
units, and the N time units are N slots.

[0416] It should be understood that although the one
transmission occasion includes the N time units, this does
not indicate that the first UCI necessarily occupies the N
time units. Optionally, the first UCI may occupy the N time
units; or the first UCI may occupy a time unit in which the
first channel overlaps the PUCCH carrying the first UCI in
the N time units; or the first UCI may occupy any one or
more of the N time units; or the first UCI may occupy at least
one predetermined time unit in the N time units; or the first
UCI may occupy at least one of the N time units that is
indicated by the network device; or the first UCI may occupy
the 1% time unit in the N time units.

[0417] Optionally, before sending the first UCI to the
network device, the terminal device may multiplex the first
UCT onto the first channel. When the terminal device sends
the first UCI to the network device on one transmission
occasion, the terminal device may multiplex the first UCI
onto the first channel in the following manners, but this is
not limited.

Manner 1

[0418] When frequency hopping is configured for the first
channel, the terminal device may multiplex the first UCI
onto the first channel based on third information, fourth
information, fifth information, and sixth information.

Aug. 1,2024

[0419] The third information is a sequence number, in the
first symbol set, of the 1 symbol after a first group of
consecutive symbols that carry a DMRS in the 1°* frequency
hopping in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.

[0420] The fourth information is a sequence number, in
the first symbol set, of the 1 symbol after a first group of
consecutive symbols that carry a DMRS in the 2" frequency
hopping in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.

[0421] The fifth information is a sequence number, in the
first symbol set, of the 1% symbol that does not carry a
DMRS in the 1% frequency hopping in the time unit in which
the first channel overlaps the PUCCH carrying the first UCI.
[0422] The sixth information is a sequence number, in the
first symbol set, of the 1* symbol that does not carry a
DMRS in the 2"? frequency hopping in the time unit in
which the first channel overlaps the PUCCH carrying the
first UCL

[0423] For example, the first channel occupies four slots
(for example, a slot 1, a slot 2, a slot 3, and a slot 4), the first
symbols are 10 consecutive symbols starting from the 1%
symbol in each slot, and the slot 2 is a slot in which the first
channel overlaps the PUCCH carrying the first UCI. The
first symbol set may include first 10 symbols in each of the
four slots.

[0424] When a symbol index of the 1% symbol after a first
group of consecutive symbols that carry a DMRS in the 1%
frequency hopping is 2 in the slot 2 (that is, in the slot 2, the
1% symbol after the first group of consecutive symbols that
carry the DMRS in the 1% frequency hopping is the 3
symbol in the slot 2), the third information may be 1°V=12.
[0425] When a symbol index of the 1 symbol after a first
group of consecutive symbols that carry a DMRS in the 2"¢
frequency hopping is 5 in the slot 2 (that is, in the slot 2, the
1% symbol after the first group of consecutive symbols that
carry the DMRS in the 2"? frequency hopping is the 67
symbol in the slot 2), the fourth information may be 1*=15.
[0426] When a symbol index of the 1°* symbol that does
not carry a DMRS in the 1% frequency hopping is 0 in the
slot 2 (that is, in the slot 2, the 1** symbol that does not carry
the DMRS in the 1% frequency hopping is the 1% symbol in
the slot 2), the fifth information may be 1., =10.

[0427] When a symbol index of the 1°* symbol that does
not carry a DMRS in the 2"¢ frequency hopping is 6 in the
slot 2 (that is, in the slot 2, the 1** symbol that does not carry
the DMRS in the 2" frequency hopping is the 7% symbol in
the slot 2), the sixth information may be 1,.o,‘?=16.

Manner 2

[0428] When frequency hopping is not configured for the
first channel, the terminal device may multiplex the first UCI
onto the first channel based on seventh information and
eighth information.

[0429] The seventh information is a sequence number, in
the first symbol set, of the 1% symbol after a first group of
consecutive symbols that carry a DMRS in the time unit in
which the first channel overlaps the PUCCH carrying the
first UCL

[0430] The eighth information is a sequence number, in
the first symbol set, of the 1% symbol that does not carry a
DMRS in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.
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[0431] For example, the first channel occupies four slots
(for example, a slot 1, a slot 2, a slot 3, and a slot 4), the first
symbols are 10 consecutively allocated symbols starting
from the 1% symbol in each slot, and the slot 2 is a slot in
which the first channel overlaps the PUCCH carrying the
first UCL. The first symbol set may include first 10 symbols
in each of the four slots.

[0432] When a symbol index of the 1% symbol after a first
group of consecutive symbols that carry a DMRS is 2 in the
slot 2 (that is, in the slot 2, the 1% symbol after the first group
of consecutive symbols that carry the DMRS is the 37
s(yr)nbol in the slot 2), the seventh information may be
1M=12,

[0433] When a symbol index of the 1% symbol that does
not carry a DMRS is 0 in the slot 2 (that is, in the slot 2, the
1% symbol that does not carry the DMRS is the 1% symbol
in the slot 2), the eighth information may be (=10.

[0434] For a specific manner in which the terminal device
multiplexes the first UCI onto the first channel, refer to
TS38.212. Details are not described herein again.

[0435] In Manner 1 and Manner 2, the terminal device
may multiplex the first UCI onto the time unit in which the
first channel overlaps the PUCCH carrying the first UCI.
[0436] It should be understood that after multiplexing the
first UCI onto the first channel, the terminal device may send
the first UCI through only the first channel, and does not
need to send the first UCI through the PUCCH. In this case,
the PUCCH carrying the first UCI may be a PUCCH
prepared for carrying the first UCI, but not a PUCCH that
actually carries the first UCIL.

[0437] For example, after receiving, in a slot 0, data
carried on a first PDSCH, the terminal device prepares to
transmit a first HARQ-ACK of the first PDSCH through a
first PUCCH in a slot 5. The network device schedules the
terminal device to send data through a first TBoMS PUSCH
in a slot 5, a slot 6, a slot 9, and a slot 10. In this case, the
first PUCCH prepared for carrying the first HARQ-ACK
overlaps the first TBoMS PUSCH in the slot 5. After
multiplexing the first HARQ-ACK onto the first TBoMS
PUSCH, the terminal device may transmit the first HARQ-
ACK through only the first TBoMS PUSCH, and does not
need to transmit the first HARQ-ACK through the first
PUCCH.

[0438] Optionally, when the network device receives the
first UCI from the terminal device on one transmission
occasion, the network device may obtain the first UCI from
the first channel in the following manners, but this is not
limited.

Manner 1

[0439] When frequency hopping is configured for the first
channel, the network device may obtain the first UCI from
the first channel based on the third information, the fourth
information, the fifth information, and the sixth information.

Manner 2

[0440] When frequency hopping is not configured for the
first channel, the network device may obtain the first UCI
from the first channel based on the seventh information and
the eighth information.

[0441] It should be understood that an execution sequence
of S202 and S203 is not limited.
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[0442] It should be understood that the method shown in
this embodiment of this application may be applied to
MIMO. For example, the terminal device may determine a
quantity of coded modulation symbols of each layer of the
UCT according to the method shown in this embodiment of
this application. The method shown in this embodiment of
this application may be further applied to a non-layered (that
is, single-layer) scenario.

[0443] In the method shown in FIG. 2, after determining
the quantity of coded modulation symbols of the first UCI,
the terminal device may send the first UCI to the network
device through the first channel that occupies the plurality of
time units. The quantity of coded modulation symbols of the
first UCI is determined based on the quantity N of time units
occupied by the first channel and/or the scaling factor K of
the transport block carried on the first channel. In this way,
transmission of the UCI can be performed through the
channel that occupies the plurality of time units.

[0444] An embodiment of this application further provides
a communication method. The method may be applied to the
communication system shown in FIG. 1C. The following
describes this embodiment of this application with reference
to a flowchart shown in FIG. 5.

[0445] S501: A network device sends first signaling to a
terminal device. The first signaling indicates the terminal
device to send a first transport block through a first channel.
[0446] Optionally, the first signaling may indicate first
information. For example, the first signaling includes the
first information, or the first signaling includes information
indicating the first information.

[0447] The first transport block may be carried on the first
channel (for example, a TBoMS PUSCH).

[0448] For specific content of the first information, refer to
S201. Details are not described herein again.

[0449] The first signaling may be RRC signaling. The first
signaling may indicate the first information using the RRC
signaling. For a specific manner, refer to S201. Details are
not described herein again.

[0450] S502: The network device sends second signaling
to the terminal device. The second signaling is to be used by
the terminal device to send first UCI.

[0451] In some possible implementations, the second sig-
naling may indicate the terminal device to send the first UCI.
For example, when the first UCI includes a CSI part 1 and/or
a CSI part 2, the second signaling may indicate a resource
that is scheduled by the network device for the terminal
device and that is used to send the first UCI.

[0452] In some other possible implementations, the sec-
ond signaling may indicate the terminal device to receive
downlink data and/or control information, and the terminal
device may send the first UCI to the network device based
on the downlink data and/or the control information. For
example, the terminal device may send, to the network
device based on a timing relationship between the downlink
data and/or the control information and a HARQ-ACK, the
first UCI including the HARQ-ACK.

[0453] It should be understood that an execution sequence
of S501 and S502 is not limited.

[0454] Optionally, the first channel and a PUCCH carrying
the first UCI may overlap in time domain.

[0455] S503: The terminal device generates, based on the
first information, the first transport block carried on the first
channel.
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[0456] Optionally, the terminal device may determine a
transmission occasion of the first transport block based on
the first information. For a determining method, refer to
S201. Details are not described herein again.

[0457] A procedure in which the terminal device gener-
ates, based on the first information, the first transport block
carried on the first channel may include the following steps.

[0458] al: The terminal device determines a transport
block size (TBS) of the first transport block based on the first
information.

[0459] Optionally, the terminal device may determine the
TBS of the first transport block based on K in the first
information.

[0460] For example, the terminal device may determine,
according to the following formula, an intermediate param-
eter, that is, an information bit quantity N, . for calculating
the TBS. In other words, the information bit quantity N, .,
satisfies the following formmla:

Ninfo = K-Ngg - R-Qp-v

[0461] Ny is a quantity of resource elements (RE) allo-
cated to the first transport block in one slot, R represents a
code rate, Q,, represents a modulation order, and v repre-
sents a quantity of layers.

[0462] Then, the terminal device may determine the TBS
of the first transport block based on the information bit
quantity.

[0463] For example, if N, <3824, the terminal device

may determine a quantized intermediate value N, . of
information bits by using a formula

, w | Nifo
Ny = max{24, 27| S22 ).

and select, from a TBS table in a protocol, a value that is
close to N';,, and not less than N';, -, as the TBS of the first
transport block. m=max(3, Llogz(Ninfg)J—6).

[0464] For another example, if N,,;,>3824, the terminal
device may determine a quantized intermediate value N';, -,
of information bits by using a formula

Nipsy — 24
Npyo = max(3840, 2™ -round (2—’”])’

where m:Llogz(Ninf0—24)J—5. If the code rate is R<V4, the
terminal device may determine that the TBS of the first
transport block is:

7BS =8-C Ny 24 24, where C N 24
=S T TR T Tagte
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If R>V2 and N',,,,>8424, the terminal device may determine
that the TBS of the first transport block is:

N,

o 24

TBS:S-C-"

]vi/nfo +24
—24, where C =

8424

If R>/a and N';, . <8424, the terminal device may determine
that the TBS of the first transport block is:

—24.

]\f,;ﬁ,+24
TBS =8- B —

[0465] a2: The terminal device divides code blocks based
on the TBS of the first transport block.

[0466] For example, the terminal device may divide the
code blocks by using the following procedure.

[0467] Step A: The terminal device may determine a base
graph (BG) based on the TBS (for ease of description, the
TBS of the first transport block is referred to as A below) and
the code rate R.

[0468] When A<292, or A<3824 and R<0.67, or R<0.25,
the terminal device may select BG2; otherwise, the terminal
device may select BG1.

[0469] Step B: The terminal device determines a transport
block size of the first transport block including a transport
block-cyclic redundancy check (TB-CRC).

[0470] The transport block size of the first transport block
including the TB-CRC may be B=A+E, where E is a size of
the TB-CRC. If A>3824, E=24; otherwise, E=16.

[0471] Step C: The terminal device performs code block
division on the first transport block including the TB-CRC.
[0472] For example, when B<K_,, the terminal device
determines that code block division does not need to be
performed on the first transport block including the TB-CRC
(that is, a quantity of code blocks of the first transport block
including the TB-CRC is F=1, a code block length of the first
transport block including the TB-CRC is B'=B, and the first
transport block is one code block and does not include a
code block-cyclic redundancy check (CB-CRC)); otherwise,
the terminal device determines that code block division
needs to be performed on the code block including the
TB-CRC, and adds a 24-bit CB-CRC to each code block
obtained through division (that is, each code block obtained
through division includes the 24-bit CB-CRC). In this case,
a quantity of code blocks of the first transport block includ-
ing the TB-CRC is

, B
_[ch—24 ’

and a length of each code block obtained through division is
K'=B/C+24. For BG1, K_,=8448; and for BG2, K_,=3840.
[0473] Step D: The terminal device may determine a
parameter K, based on the BG and/or the size G of each code
block obtained in step C.

[0474] Optionally, when the terminal device selects BG1,
K,=22.

[0475] Optionally, when the terminal device selects BG2,
the terminal device may determine K, based on G.
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[0476] For example, when G<192, K,=6. For another
example, when 192<G<560, K,=8. For another example,
when 560<G<640, K,=9. For another example, when
640<G, K,=10.

[0477] Step E: The terminal device determines the size of
each code block based on the parameter K.

[0478] For example, when the terminal device selects
BG1, the terminal device finds, based on a table in a
protocol, a minimum low-density parity-check code (LDPC)
lifting size Z value (represented by Z_ below) that satisfies
the following formula: K,Z >K'. Then, the terminal device
may determine the size of each code block according to the
following formula: K,=227, .

[0479] For another example, when the terminal device
selects BG2, the terminal device finds, based on a table in a
protocol, a minimum LDPC lifting size Z value (represented
by Z. below) that satisfies the following formula: K,Z >K'.
Then, the terminal device may determine the size of each
code block according to the following formula: K,=10Z_ (for
BG2).

[0480] a3: The terminal device performs LDPC coding,
rate matching, and code block concatenation on each code
block, to generate the first transport block.

[0481] S504: The terminal device generates the first UCI
based on the second signaling.

[0482] Dbl1: The terminal device determines whether the
first UCI needs to be multiplexed onto the first transport
block.

[0483] Optionally, when the first channel and the PUCCH
carrying the first UCI overlap in time domain, and a mul-
tiplexing condition is met, the terminal device determines
that the first UCI needs to be multiplexed onto the first
transport block; or when the first channel and the PUCCH
carrying the first UCI do not overlap in time domain, or a
multiplexing condition is not met, the terminal device deter-
mines that the first UCI does not need to be multiplexed onto
the first transport block.

[0484] The multiplexing condition may include but is not
limited to at least one of the following:

[0485] a priority of the PUCCH is equal to a priority of
the first channel, an interval between the 1** symbol on
which the first channel overlaps a second PUCCH and
the last symbol carrying the first signaling is greater
than a first threshold, and an interval between the 1%
symbol and the last symbol carrying the second sig-
naling is greater than the first threshold; or

[0486] when the second signaling indicates the terminal
device to receive a PDSCH, and the first UCI includes
a HARQ-ACK of the terminal device for the PDSCH,
a priority of the PUCCH is equal to a priority of the first
channel, an interval between the 1** symbol on which
the first channel overlaps a second PUCCH and the last
symbol carrying the first signaling is greater than a first
threshold, an interval between the 1* symbol and the
last symbol carrying the second signaling is greater
than the first threshold, and an interval between the 1%
symbol and the last symbol carrying the PDSCH is
greater than a second threshold.

[0487] For example, as shown in FIG. 6, the first channel
is a TBoMS PUSCH, and the 1°* symbol on which the
TBoMS PUSCH and the PUCCH carrying the first UCI
overlap in time domain is S, (the 1* symbol in the 3™ slot
of the TBoMS PUSCH). When an interval (which may also
be referred to as a time domain length) a between S, and the
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last symbol of a PDSCH corresponding to a HARQ-ACK is
greater than T, , symbols, and an interval b between S,
and the last symbol of a slot occupied by a physical
downlink control channel (PDCCH) scheduling the TBoMS
PUSCH and a slot occupied by a PUCCH scheduling the
PDSCH is greater than T,,,,., symbols, the terminal device
may determine that the first UCI needs to be multiplexed
onto a TBoMS PUSCH in the 3™ uplink slot, so that the
terminal device may determine that the first UCI needs to be
multiplexed onto a first data block carried on the TBoMS
PUSCH in the 3™ uplink slot.

Tprocy = Wy +di1 +d2)2048 + 144) 427 - T + Ty

[0488] The terminal device may determine PDSCH
decoding time N, based on a UE processing capability of the
terminal device. When the terminal device has a UE pro-
cessing capability 1, the terminal device may determine N,
based on and Table 13. When the terminal device has a UE
processing capability 2, the terminal device may determine
N, based on and Table 14. is one of (Wppccrr Wppsces Ho)
Uppecy 1S a subcarrier spacing of a PDCCH scheduling a
PDSCH (the PDCCH carries DCI for scheduling the
PDSCH), Uppscs 18 a subcarrier spacing of a scheduled
PDSCH (for example, the PDSCH scheduled using DCI in
the figure, which is referred to as the scheduled PDSCH for
short below), and p,,, is a subcarrier spacing of an uplink
channel carrying a HARQ-ACK (for example, the HARQ-
ACK for the PDSCH in the figure). A value of should satisfy
that T,,,,.., is a maximum value.

[0489] When the first channel is a non-shared spectrum
channel, T__=0.

ext

[0490] When a type of the scheduled PDSCH is a PDSCH
mapping type A, if the last symbol of the scheduled PDSCH
is the j* symbol in a slot, and j<7, d, ;=7-j: otherwise,
d, ;=0. When the terminal device has the UE processing
capability 1, and a type of the scheduled PDSCH is a
PDSCH mapping type B, if a quantity of symbols allocated
to the scheduled PDSCH is M>7, d, ,=0; if a quantity of
symbols allocated to the scheduled PDSCH is M>4 and
M<6, d, ,=7M; if a quantity of symbols allocated to the
scheduled PDSCH is M=3, d, ;=3+min(d, 1), where d is a
quantity of overlapping symbols between the PDCCH
scheduling the PDSCH and the scheduled PDSCH; or if a
quantity of symbols allocated to the scheduled PDSCH is 2,
d, ;=3+d, where d is a quantity of overlapping symbols
between the PDCCH scheduling the PDSCH and the sched-
uled PDSCH.

[0491] When a priority of the TBoMS PUSCH is higher
than a priority of the PUCCH, d, of the TBoMS PUSCH
may be set by using a value reported by the terminal device.
When a priority of the TBoMS PUSCH is not higher than a
priority of the PUCCH, d,=0.

[0492] T =1/(Af,,,N), where Af,, =480-10° Hz, and
N=4096.

[0493] A constant k=T /T =64, where T =1/(Af, N, ),
Af,=15-10° Hz, and N,,,,=2048.

re
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TABLE 13

PDSCH decoding time N, (measured in symbols)

In at least one of “dmrs-
DownlinkForPDSCH-
MappingTypeA” and
In “dmrs-DownlinkForPDSCH- “dmrs-DownlinkForPDSCH-

MappingTypeA” and MappingTypeB”, a
“dmrs-DownlinkForPDSCH- higher layer parameter
MappingTypeB”, “dmrs-AdditionalPosition” in
“dmrs-AdditionalPosition” “DMRS-DownlinkConfig” is not
in “DMRS-DownlinkConfig” equal to ‘pos0’; or the higher
m is equal to ‘pos0’ layer parameter is not configured
0 8 Nio
1 10 13
2 17 20
3 20 24
TABLE 14

PDSCH decoding time N, (measured in symbols)
In higher layer parameters
“dmrs-DownlinkForPDSCH-MappingTypeA”
and “dmrs-DownlinkForPDSCH-MappingTypeB”,
“dmrs-AdditionalPosition” in “DMRS-
DownlinkConfig” is equal to ‘pos0’

3
4.5
9 (for a frequency range 1 (FR1))

v—o |l=

[0494] A value of N, ;, may be 13 or 14. For a method for
determining the value of N ,,, refer to the existing protocol.
A bandwidth of the FR1 may include at least one of the
following: 5, 10, 15, 20, 25, 30, 40, 50, 60, 80, or 100
megabytes (M).

[0495] In addition, T, ,~max{(N,+d, ,+d,)(2048+144)
K2 T +T,,, dy o)

[0496] The terminal device may determine PDSCH prepa-
ration time N, based on a UE processing capability of the
terminal device. When the terminal device has a UE pro-
cessing capability 1, the terminal device may determine N,
based on and Table 15. When the terminal device has a UE
processing capability 2, the terminal device may determine
N, based on and Table 16. pt is one of (1, , li;7), and a value
of satisfies that T, , is a maximum value. p,,; is a sub-
carrier spacing of a PDCCH scheduling a PUSCH, and y,,,
is a subcarrier spacing of an uplink channel for transmitting
the TBoMS PUSCH.

[0497] For processing of non-shared spectrum channel
access, T, ,=0.

[0498] If the 1°* symbol of the TBoMS PUSCH includes
only a DMRS, d, ,=0; or if the 1* symbol of the TBoMS
PUSCH includes not only a DMRS, d, ,=1.

[0499] If the DCI for scheduling the TBoMS PUSCH can
trigger bandwidth part (BWP) switching, d,, is equal to
switching time; or if the DCI for scheduling the TBoMS
PUSCH cannot trigger bandwidth part switching, d, ,=0.
[0500] When a priority of the TBoMS PUSCH is higher
than a priority of the PUCCH, d, of the TBoMS PUSCH
may be set by using a value reported by the terminal device.
When a priority of the TBoMS PUSCH is not higher than a
priority of the PUCCH, d,=0.

[0501] T =1/(Af,,,.'N,), where Af,  =480-10° Hz, and
N=4096.

exr’
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[0502] A constant k=T/T =64, where T=1/(Af, N, J,
Af,~15-10 Hz, and N, ~2048.

TABLE 15

PUSCH preparation time N,
(measured in symbols)

WK = O =
—
)

TABLE 16

PUSCH preparation time N,
(measured in symbols)

5
5.5
11 (for FR1)

v—o |l=

[0503] b2: The terminal device determines a quantity of
bits of the first UCI, performs code block division on the first
transport block, and adds a CRC to the first UCL.

[0504] Optionally, the terminal device may determine the
quantity of bits of the first UCI based on a type of the first
UCL

[0505] Optionally, the terminal device may determine,
based on the type of the first UCI, a quantity of bits of the
CRC added to the first UCI.

[0506] b3: The terminal device performs channel coding
on each code block of the first transport block.

[0507] Optionally, when the first UCI includes a HARQ-
ACK and CSI, the terminal device may independently code
the HARQ-ACK and the CSI.

[0508] Optionally, when the first UCI includes a CSI part
1 and a CSI part 2, the terminal device may independently
code the CSI part 1 and the CSI part 2.

[0509] Optionally, when the first UCI includes CG-UCI,
and no HARQ-ACK is multiplexed onto the first channel,
the terminal device independently codes the CG-UCI.
[0510] Optionally, when the first UCI includes CG-UCI
and a HARQ-ACK, the terminal device jointly codes the
CG-UCI and the HARQ-ACK.

[0511] b4: The terminal device determines a quantity of
coded modulation symbols of the first UCI based on the first
information.

[0512] For specific content of b4, refer to S201. Details are
not described herein again.

[0513] bS: The terminal device generates the first UCI
based on the quantity of coded modulation symbols of the
first UCL

[0514] Optionally, the terminal device may perform rate
matching and code block concatenation on each code block
based on the quantity of coded modulation symbols of the
first UCI, to generate the first UCI.

[0515] S505: The terminal device multiplexes the first
UCI onto the first channel.

[0516] Optionally, the first channel further carries the first
transport block.

[0517] For specific content of S505, refer to S203. Details
are not described herein again.

[0518] S506: The terminal device sends the first UCI to the
network device.
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[0519] After multiplexing the first UCI onto the first
channel, the terminal device may generate a first signal that
carries the first UCI and the first transport block, and send
the first signal through the first channel.

[0520] In this case, the terminal device does not need to
send, to the network device, the PUCCH carrying the first
UCI.

[0521] S507: The network device determines the quantity
of coded modulation symbols of the first UCI.

[0522] For specific content of S507, refer to S202. Details
are not described herein again.

[0523] An execution sequence of S506 and S507 is not
limited.
[0524] S508: The network device obtains the first UCI

from the first channel.

[0525] For specific content of S508, refer to S203. Details
are not described herein again.

[0526] In the method shown in FIG. 5, after determining
the quantity of coded modulation symbols of the first UCI,
the terminal device may send the first UCI to the network
device through the first channel that occupies the plurality of
time units. The quantity of coded modulation symbols of the
first UCI is determined based on the quantity N of time units
occupied by the first channel and/or the scaling factor K of
the transport block carried on the first channel. In this way,
transmission of the UCI can be performed through the
channel that occupies the plurality of time units.

[0527] Based on a same technical concept, this application
further provides a communication apparatus. A structure of
the apparatus is shown in FIG. 7, and includes a commu-
nication unit 701 and a processing unit 702. The commu-
nication apparatus 700 may be used in the terminal device or
the network device in the communication system shown in
FIG. 1C, and may implement the communication method
provided in the foregoing embodiments and examples of this
application. Functions of units in the apparatus 700 are
described below.

[0528] The communication unit 701 is configured to
receive and send data.

[0529] When the communication apparatus 700 is used in
a terminal device or a network device (in a scenario in which
the network device interacts with the terminal device), the
communication unit 701 may be implemented by using a
transceiver, for example, a mobile communication module.
[0530] The mobile communication module may provide a
solution that is applied to the terminal device and that
includes wireless communication such as 2G/3G/4G/5G.
The mobile communication module may include at least one
antenna, at least one filter, a switch, a power amplifier, a low
noise amplifier (LNA), and the like. The terminal device
may access an AN device in an AN by using the mobile
communication module, and interact with the AN device.
The AN device may communicate with the accessing ter-
minal device by using the mobile communication module.
[0531] In an implementation, the communication appara-
tus 700 is used in the terminal device in the embodiment of
this application shown in FIG. 2 or FIG. 5. The following
describes a specific function of the processing unit 702 in
this implementation.

[0532] The processing unit 702 is configured to: determine
a quantity of coded modulation symbols of first UCI; and
send the first UCI through the communication unit 701. The
first UCI is carried on a first channel, a quantity of time units
occupied by the first channel is N, a scaling factor of a
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transport block carried on the first channel is K, at least one
of N and K is used to determine the quantity of coded
modulation symbols of the first UCI, N is an integer greater
than 1, and K is an integer greater than 1.

[0533] Optionally, the processing unit 702 is specifically
configured to:

[0534] determine the quantity of coded modulation
symbols of the first UCI based on N and/or K;

[0535] determine the quantity of coded modulation
symbols of the first UCI based on first information and
second information; or

[0536] determine the quantity of coded modulation
symbols of the first UCI based on second information,
where the second information is determined based on N
and/or K.

[0537] The first information includes at least one of the
following: N or K.

[0538] The second information includes at least one of the
following: a code rate compensation factor of the first UCI,
or a parameter for adjusting an upper limit of the quantity of
coded modulation symbols of the first UCI.

[0539] Optionally, the processing unit 702 is specifically
configured to determine the quantity of coded modulation
symbols of the first UCI based on a quantity of first symbols
in one transmission occasion. The quantity of first symbols
in one transmission occasion is determined based on L or
based on L and N, the first symbol is a symbol occupied by
the first channel in a time unit, [ is a length of the first
symbols, and L is a positive integer.

[0540] Optionally, the processing unit 702 is specifically
configured to send the first UCI to the network device on one
transmission occasion through the communication unit 701.
The transmission occasion includes N time units or first
symbols in N time units, the N time units are N slots, and the
first symbol is a symbol occupied by the first channel in a
time unit.

[0541] Optionally, the processing unit 702 is specifically
configured to determine the quantity of coded modulation
symbols of the first UCI based on at least one set. The at least
one set is determined based on at least one of N, S, and L,
S is a start symbol of the first symbols, L is the length of the
first symbols, and L is a positive integer.

[0542] The at least one set includes at least one of the
following: a first set, a second set, a third set, or a fourth set.
[0543] The first set includes sequence numbers, in a first
symbol set, of the first symbols in the N time units in the
transmission occasion.

[0544] The second set includes a sequence number, in the
first symbol set, of a first symbol in the i time unit in the
transmission occasion.

[0545] The third set includes sequence numbers, in a
second symbol set, of second symbols in the N time units in
the transmission occasion.

[0546] The fourth set includes a sequence number, in the
second symbol set, of a second symbol in the i” time unit in
the transmission occasion.

[0547] 1iis a positive integer, and i is greater than or equal
to 1 and less than or equal to N.

[0548] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0549] The second symbol set includes the second sym-
bols in the N time units in the transmission occasion.
[0550] The second symbol is a symbol that meets a first
condition in a time unit.
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[0551] The first condition is: The symbol is the 1** symbol
that does not carry a DMRS after the 1% symbol that carries
a DMRS in first symbols in one time unit, or the symbol is
a symbol after the 1* symbol that does not carry a DMRS
after the 1°* symbol that carries a DMRS in first symbols in
one time unit.

[0552] Optionally, the i? time unit is a time unit in which
the first channel overlaps a PUCCH carrying the first UCI.
[0553] Optionally, the processing unit 702 is specifically
configured to: when frequency hopping is configured for the
first channel, before the first UCI is sent to the network
device, multiplex the first UCI onto the first channel based
on third information, fourth information, fifth information,
and sixth information.

[0554] The third information is a sequence number, in the
first symbol set, of the 1% symbol after a first group of
consecutive symbols that carry a DMRS in the 1% frequency
hopping in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.

[0555] The fourth information is a sequence number, in
the first symbol set, of the 1% symbol after a first group of
consecutive symbols that carry a DMRS in the 2" frequency
hopping in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.

[0556] The fifth information is a sequence number, in the
first symbol set, of the 1°* symbol that does not carry a
DMRS in the 1** frequency hopping in the time unit in which
the first channel overlaps the PUCCH carrying the first UCI.
[0557] The sixth information is a sequence number, in the
first symbol set, of the 1% symbol that does not carry a
DMRS in the 2"¢ frequency hopping in the time unit in
which the first channel overlaps the PUCCH carrying the
first UCL

[0558] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0559] Optionally, the processing unit 702 is specifically
configured to: when frequency hopping is not configured for
the first channel, before the first UCI is sent to the network
device, multiplex the first UCI onto the first channel based
on seventh information and eighth information.

[0560] The seventh information is a sequence number, in
the first symbol set, of the 1% symbol after a first group of
consecutive symbols that carry a DMRS in the time unit in
which the first channel overlaps the PUCCH carrying the
first UCL

[0561] The eighth information is a sequence number, in
the first symbol set, of the 1% symbol that does not carry a
DMRS in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.

[0562] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0563] In an implementation, the communication appara-
tus 700 is used in the network device in the embodiment of
this application shown in FIG. 2 or FIG. 5. The following
describes a specific function of the processing unit 702 in
this implementation.

[0564] The processing unit 702 is configured to: determine
a quantity of coded modulation symbols of first UCI; and
receive the first UCI through the communication unit 701.
The first UCI is carried on a first channel, a quantity of time
units occupied by the first channel is N, a scaling factor of
atransport block carried on the first channel is K, at least one
of N and K is used to determine the quantity of coded
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modulation symbols of the first UCI, N is an integer greater
than 1, and K is an integer greater than 1.

[0565] Optionally, the processing unit 702 is specifically
configured to:

[0566] determine the quantity of coded modulation
symbols of the first UCI based on N and/or K;

[0567] determine the quantity of coded modulation
symbols of the first UCI based on first information and
second information; or

[0568] determine the quantity of coded modulation
symbols of the first UCI based on second information,
where the second information is determined based on N
and/or K.

[0569] The first information includes at least one of the
following: N or K.

[0570] The second information includes at least one of the
following: a code rate compensation factor of the first UCI,
or a parameter for adjusting an upper limit of the quantity of
coded modulation symbols of the first UCI.

[0571] Optionally, the processing unit 702 is specifically
configured to determine the quantity of coded modulation
symbols of the first UCI based on a quantity of first symbols
in one transmission occasion. The quantity of first symbols
in one transmission occasion is determined based on L or
based on L and N, the first symbol is a symbol occupied by
the first channel in a time unit, [ is a length of the first
symbols, and L is a positive integer.

[0572] Optionally, the processing unit 702 is specifically
configured to receive the first UCI from the terminal device
on one transmission occasion through the communication
unit 701. The transmission occasion includes N time units or
first symbols in N time units, the N time units are N slots,
and the first symbol is a symbol occupied by the first channel
in a time unit.

[0573] Optionally, the processing unit 702 is specifically
configured to determine the quantity of coded modulation
symbols of the first UCI based on at least one set. The at least
one set is determined based on at least one of N, S, and L,
S is a start symbol of the first symbols, L is the length of the
first symbols, and L is a positive integer.

[0574] The at least one set includes at least one of the
following: a first set, a second set, a third set, or a fourth set.
[0575] The first set includes sequence numbers, in a first
symbol set, of the first symbols in the N time units in the
transmission occasion.

[0576] The second set includes a sequence number, in the
first symbol set, of a first symbol in the i time unit in the
transmission occasion.

[0577] The third set includes sequence numbers, in a
second symbol set, of second symbols in the N time units in
the transmission occasion.

[0578] The fourth set includes a sequence number, in the
second symbol set, of a second symbol in the i” time unit in
the transmission occasion.

[0579] 1iis a positive integer, and i is greater than or equal
to 1 and less than or equal to N.

[0580] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0581] The second symbol set includes the second sym-
bols in the N time units in the transmission occasion.
[0582] The second symbol is a symbol that meets a first
condition in a time unit.

[0583] The first condition is: The symbol is the 1% symbol
that does not carry a DMRS after the 1°* symbol that carries
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a DMRS in first symbols in one time unit, or the symbol is
a symbol after the 1* symbol that does not carry a DMRS
after the 1°* symbol that carries a DMRS in first symbols in
one time unit.

[0584] Optionally, the i time unit is a time unit in which
the first channel overlaps a physical uplink control channel
PUCCH carrying the first UCI.

[0585] Optionally, the processing unit 702 is specifically
configured to: when frequency hopping is configured for the
first channel, after the first UCI is received from the terminal
device, obtain the first UCI from the first channel based on
third information, fourth information, fifth information, and
sixth information.

[0586] The third information is a sequence number, in the
first symbol set, of the 1% symbol after a first group of
consecutive symbols that carry a DMRS in the 1% frequency
hopping in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.

[0587] The fourth information is a sequence number, in
the first symbol set, of the 1% symbol after a first group of
consecutive symbols that carry a DMRS in the 2" frequency
hopping in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.

[0588] The fifth information is a sequence number, in the
first symbol set, of the 1°* symbol that does not carry a
DMRS in the 1** frequency hopping in the time unit in which
the first channel overlaps the PUCCH carrying the first UCI.
[0589] The sixth information is a sequence number, in the
first symbol set, of the 1°* symbol that does not carry a
DMRS in the 2"¢ frequency hopping in the time unit in
which the first channel overlaps the PUCCH carrying the
first UCL

[0590] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0591] Optionally, the processing unit 702 is specifically
configured to: when frequency hopping is not configured for
the first channel, after the first UCI is received from the
terminal device, obtain the first UCI from the first channel
based on seventh information and eighth information.
[0592] The seventh information is a sequence number, in
the first symbol set, of the 1 symbol after a first group of
consecutive symbols that carry a DMRS in the time unit in
which the first channel overlaps the PUCCH carrying the
first UCL

[0593] The eighth information is a sequence number, in
the first symbol set, of the 1% symbol that does not carry a
DMRS in the time unit in which the first channel overlaps
the PUCCH carrying the first UCI.

[0594] The first symbol set includes the first symbols in
the N time units in the transmission occasion.

[0595] It should be noted that division into the modules in
the foregoing embodiments of this application is an
example, and is merely logical function division. In actual
implementation, there may be another division manner. In
addition, function units in embodiments of this application
may be integrated into one processing unit, or may exist
alone physically, or two or more units may be integrated into
one unit. The integrated unit may be implemented in a form
of hardware, or may be implemented in a form of a software
function unit.

[0596] When the integrated unit is implemented in a form
of a software function unit and sold or used as an indepen-
dent product, the integrated unit may be stored in a com-
puter-readable storage medium. Based on such an under-
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standing, the technical solutions of this application
essentially, or the part contributing to the conventional
technology, or all or some of the technical solutions may be
implemented in a form of a software product. The computer
software product is stored in a storage medium and includes
several instructions for instructing a computer device (which
may be a personal computer, a server, or a network device)
or a processor to perform all or some of the steps of the
methods described in embodiments of this application. The
foregoing storage medium includes any medium that can
store program code, such as a USB flash drive, a removable
hard disk, a read-only memory (ROM), a random access
memory (RAM), a magnetic disk, or an optical disc.

[0597] Based on a same technical concept, this application
further provides a communication apparatus. The commu-
nication apparatus may be used in the terminal device or the
network device in the communication system shown in FIG.
1C, may implement the communication method provided in
the foregoing embodiments and examples of this applica-
tion, and has a function of the communication apparatus
shown in FIG. 7. As shown in FIG. 8, the communication
apparatus 800 includes a processor 802 and a memory 803.
Optionally, the communication apparatus further includes a
communication module 801. The communication module
801, the processor 802, and the memory 803 are connected
to each other.

[0598] Optionally, the communication module 801, the
processor 802, and the memory 803 are connected to each
other through a bus 804. The bus 804 may be a peripheral
component interconnect (PCI) bus, an extended industry
standard architecture (EISA) bus, or the like. The bus may
be classified into an address bus, a data bus, a control bus,
or the like. For ease of representation, only one bold line is
used for representation in FIG. 8, but this does not mean that
there is only one bus or only one type of bus.

[0599] The communication module 801 is configured to
receive and send data, to implement communication inter-
action with another device. For example, when the commu-
nication apparatus 800 is used in a terminal device or a
network device (in a scenario in which the network device
interacts with the terminal device), the communication mod-
ule 801 may be further implemented by using a transceiver.

[0600] In an implementation, the communication appara-
tus 800 is used in the terminal device in the embodiment of
this application shown in FIG. 2 or FIG. 5. The processor
802 is specifically configured to: determine a quantity of
coded modulation symbols of first UCI; and send the first
UCI through the communication module 801. The first UCI
is carried on a first channel, a quantity of time units occupied
by the first channel is N, a scaling factor of a transport block
carried on the first channel is K, at least one of N and K is
used to determine the quantity of coded modulation symbols
of the first UCI, N is an integer greater than 1, and K is an
integer greater than 1.

[0601] In an implementation, the communication appara-
tus 800 is used in the network device in the embodiment of
this application shown in FIG. 2 or FIG. 5. The processor
802 is specifically configured to: determine a quantity of
coded modulation symbols of first UCI; and receive the first
UCI through the communication module 801. The first UCI
is carried on a first channel, a quantity of time units occupied
by the first channel is N, a scaling factor of a transport block
carried on the first channel is K, at least one of N and K is
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used to determine the quantity of coded modulation symbols
of the first UCIL, N is an integer greater than 1, and K is an
integer greater than 1.

[0602] For a specific function of the processor 802, refer
to the descriptions in the communication method provided in
the foregoing embodiments and examples of this applica-
tion, and the specific function descriptions of the commu-
nication apparatus 700 in the embodiment of this application
shown in FIG. 7. Details are not described herein again.

[0603] The memory 803 is configured to store program
instructions, data, and the like. Specifically, the program
instructions may include program code, and the program
code includes computer operation instructions. The memory
803 may include a random access memory (RAM), and may
further include a non-volatile memory, for example, at least
one magnetic disk memory. The processor 802 executes the
program instructions stored in the memory 803, and uses the
data stored in the memory 803, to implement the foregoing
function, so as to implement the communication method
provided in the foregoing embodiments of this application.

[0604] It may be understood that the memory 803 in FIG.
8 in this application may be a volatile memory or a non-
volatile memory, or may include both a volatile memory and
a non-volatile memory. The nonvolatile memory may be a
read-only memory (ROM), a programmable read-only
memory (PROM), an erasable programmable read-only
memory (EPROM), an electrically erasable programmable
read-only memory (EEPROM), or a flash memory. The
volatile memory may be a random access memory (RAM),
which is used as an external cache. By way of example and
not limitation, many forms of RAMs are available, such as
a static random access memory (SRAM), a dynamic random
access memory (DRAM), a synchronous dynamic random
access memory (SDRAM), double data rate synchronous
dynamic random access memory (DDR SDRAM), an
enhanced synchronous dynamic random access memory
(ESDRAM), a synchlink dynamic random access memory
(SLDRAM), and a direct rambus random access memory
(DR RAM). It should be noted that the memory for the
system and the method described in this specification aims
to include but is not limited to these memories and any
memory of another appropriate type.

[0605] Based on the foregoing embodiments, an embodi-
ment of this application further provides a computer pro-
gram. When the computer program is run on a computer, the
computer is enabled to perform the communication method
provided in the foregoing embodiments.

[0606] Based on the foregoing embodiments, an embodi-
ment of this application further provides a computer-read-
able storage medium. The computer-readable storage
medium stores a computer program. When the computer
program is executed by a computer, the computer is enabled
to perform the communication method provided in the
foregoing embodiments.

[0607] The storage medium may be any usable medium
that can be accessed by a computer. By way of example and
not limitation, the computer-readable medium may include
a RAM, a ROM, an EEPROM, a CD-ROM or another
optical disk storage, a magnetic disk storage medium or
another magnetic storage device, or any other medium that
can be used to carry or store expected program code in a
form of an instruction or a data structure and that can be
accessed by a computer.
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[0608] Based on the foregoing embodiments, an embodi-
ment of this application further provides a computer-read-
able storage medium. The computer-readable storage
medium stores a computer program or instructions. The
computer program or the instructions are used to implement
the communication method provided in the foregoing
embodiments.

[0609] Based on the foregoing embodiments, an embodi-
ment of this application provides a computer program prod-
uct. The computer program product includes computer pro-
gram code. When the computer program code is run by a
computer, the computer is enabled to perform the method
provided in the foregoing embodiments.

[0610] In conclusion, embodiments of this application
provide a communication method and apparatus. In the
method, after determining a quantity of coded modulation
symbols of first UCI, a terminal device may send the first
UCI to a network device through a first channel that occu-
pies a plurality of time units. The quantity of coded modu-
lation symbols of the first UCI is determined based on a
quantity N of time units occupied by the first channel and/or
a scaling factor K of a transport block carried on the first
channel. In this way, transmission of the UCI can be
performed through the channel that occupies the plurality of
time units.

[0611] In embodiments of this application, unless other-
wise stated or there is a logic conflict, terms and/or descrip-
tions between different embodiments are consistent and may
be mutually referenced, and technical features in different
embodiments may be combined into a new embodiment
based on an internal logical relationship thereof.

[0612] A person skilled in the art should understand that
embodiments of this application may be provided as a
method, a system, or a computer program product. There-
fore, this application may be in a form of a hardware-only
embodiment, a software-only embodiment, or an embodi-
ment combining software and hardware aspects. In addition,
this application may be in a form of a computer program
product implemented on one or more computer-usable stor-
age media (including but not limited to a magnetic disk
memory, a CD-ROM, an optical memory, and the like)
including computer-usable program code.

[0613] This application is described with reference to the
flowcharts and/or block diagrams of the method, the device
(system), and the computer program product according to
this application. It should be understood that computer
program instructions may be used to implement each pro-
cess and/or each block in the flowcharts and/or the block
diagrams and a combination of a process and/or a block in
the flowcharts and/or the block diagrams. These computer
program instructions may be provided for a general-purpose
computer, a dedicated computer, an embedded processor, or
a processor of another programmable data processing device
to generate a machine, so that the instructions executed by
a computer or a processor of another programmable data
processing device generate an apparatus for implementing a
specific function in one or more processes in the flowcharts
and/or in one or more blocks in the block diagrams.
[0614] These computer program instructions may alterna-
tively be stored in a computer-readable storage that can
indicate a computer or another programmable data process-
ing device to work in a specific manner, so that the instruc-
tions stored in the computer-readable storage generate an
artifact that includes an instruction apparatus. The instruc-
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tion apparatus implements a specific function in one or more
processes in the flowcharts and/or in one or more blocks in
the block diagrams.

[0615] These computer program instructions may alterna-
tively be loaded onto a computer or another programmable
data processing device, so that a series of operations and
steps are performed on the computer or the another pro-
grammable device, to generate computer-implemented pro-
cessing. Therefore, the instructions executed on the com-
puter or the another programmable device provide steps for
implementing a specific function in one or more processes in
the flowcharts and/or in one or more blocks in the block
diagrams.

[0616] It is clear that a person skilled in the art may make
various modifications and variations to this application
without departing from the scope of this application. Thus,
this application is intended to cover these modifications and
variations, provided that they fall within the scope of the
claims of this application and their equivalent technologies.

What is claimed is:

1. A communication method, applied to a terminal device,
and comprising:

determining a quantity of coded modulation symbols of

first uplink control information (UCI); and

sending the first UCI, wherein

the first UCI is carried on a first channel, a quantity of

time units occupied by the first channel is N, a scaling
factor of a transport block carried on the first channel
is K, at least one of N and K is used to determine the
quantity of coded modulation symbols of the first UCIL,
N is an integer greater than 1, and K is an integer
greater than 1.

2. The method according to claim 1, wherein K is equal
to N, and wherein the determining a quantity of coded
modulation symbols of first UCI comprises:

determining the quantity of coded modulation symbols of

the first UCI based on a quantity of first symbols in one
transmission occasion, wherein

the quantity of first symbols in one transmission occasion

is determined based on L or based on L and N, the first
symbol is a symbol occupied by the first channel in a
time unit, L is a length of the first symbols, and L is a
positive integer.

3. The method according to claim 1, wherein when the
first UCI is a hybrid automatic repeat request-acknowledge-
ment HARQ-ACK, the determining a quantity of coded
modulation symbols of first UCI comprises:

determining that a quantity of coded modulation symbols

of the HARQ-ACK is:

NPUSCH )
PUSCH " symbya ucr
Ouck + LacBogser " Eio M ()

l ¢ 1 ’
UL-SCH~
Py K,

Oic = min >
NPUSCH_y
symb,ai ucr
- X, M
wherein

min( ) represents taking a minimum value, and [
represents rounding up;

O,k is a quantity of HARQ-ACK bits;

L, cx is a quantity of cyclic redundancy check CRC bits
for the HARQ-ACK;
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PUSCH_ HARQ-ACK : HARQ-ACK
offset “Foffser d Whereln Boﬁxet 1sa

code rate compensation factor of the HARQ-ACK;

Cur._scr 1s a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the r"* code block of the transport block
carried on the first channel;

M_ V(1) is a quantity of resource elements REs that can
be used for transmission of UCI in a symbol 1 occupied
by the first channel, and 1=0, 1, 2, ..., N PUSCH_

1 L] symb.all

Nypar 05 is the quantity of first symbols in one
transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit;

o is a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the HARQ-
ACK; and

1, is a symbol index of the 1 symbol that does not carry
a demodulation reference signal DMRS after the 1st
symbol that carries a DMRS in first symbols in one
time unit.

4. The method according to claim 1, wherein when the
first UCI is a channel state information CSI part 1, the
determining a quantity of coded modulation symbols of first
UCT comprises:

determining that a quantity of coded modulation symbols
of the CSI part 1 is:

NPUSCH_y
PUSCH 5 symbii var
(Ocsi1 + Lesi-1)Bogser * Zi=0 M= (D)

1 ¢ 1 ’
. L sCur-scr-
Qrgr_1 = min P2y K,
NPUSCI_y
symb.a vcr "
0-Zg M D) = Quckjec-ver

wherein

min( ) represents taking a minimum value, and [
represents rounding up;

Ocgr1 18 a quantity of bits for the CSI part 1;

Lcg,.q is a quantity of CRC bits for the CSI part 1;

Q'scxice-vcr 18 @ quantity of coded modulation symbols
of a HARQ-ACK or configured grant-uplink control
information CG-UCI carried on the first channel;

Bgﬁ_xgtPUSCHzﬁgﬁxgtCSI—partl’ Wherein BgﬁxgtCSI—partl iS a
code rate compensation factor of the CSI part 1;

Cur._scr 1s a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the r"* code block of the transport block
carried on the first channel;

M_ Y1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first

channel, and 1=0, 1, 2, .. . , N PUSCH_].

d symb,all s
nymb,allp USCH is the quantity of first symbols in one

transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit; and
o is a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the CSI part
1.
5. The method according to claim 1, wherein when the
first UCT is a CSI part 2, the determining a quantity of coded
modulation symbols of first UCI comprises:
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determining that a quantity of coded modulation symbols
of the CSI part 2 is:

NPUSCH
PUSCH i symb,a vcr
Ocsi—2 + Lesi-2)Bogser * Zico M (D
1 ¢ 1 ’
, . 2 Cur-scr-

Ocsy—2 = min; KE':O & ’

APUSCH _
ymb,ail
a5

1
ver
M= D= Qucxico-ver = Qosi-1

wherein

min( ) represents taking a minimum value, and [
represents rounding up;

Ocs;.» 18 a quantity of bits for the CSI part 2;

Leg,, is a quantity of CRC bits for the CSI part 2;

Qg1 1s a quantity of coded modulation symbols of a CSI
part 1 carried on the first channel;

Q'ucrrco-uer 18 a quantity of coded modulation symbols
of a HARQ-ACK or CG-UCI carried on the first

channel;

PUSCH_ CSI-parr2 :
Boﬁxet _Boﬁxgt s Whereln Boﬁxet

code rate compensation factor of the CSI part 2;

Cyr_scrr 18 a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the 1 code block of the transport block
carried on the first channel;

M_ Y1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first
channel, and 1=0, 1, 2, . . ., Nsymbﬂ”PUSCH—l;

Nsymb,allp USCH is the quantity of first symbols in one
transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit; and

o is a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the CSI part
2.

6. The method according to claim 1, wherein when the
first UCT is CG-UCI, the determining a quantity of coded
modulation symbols of first UCI comprises:

determining that a quantity of coded modulation symbols
of the CG-UCI is:

CSI-part2 iS a

NPUSCH_y
PUSCH _ 5 symbsa vcr
(Oce-vcr + Leo-ve)Bogser” 2120 M)

>

lECUL—SCH*IK

Otg_ycr = min K=o ’ ,
WPUSCH g
symb,al ucr
@-Xg, M
wherein

min( ) represents taking a minimum value, and [
represents rounding up;

Occ.ver is a quantity of CG-UCI bits;

Lec.ver 18 a quantity of CRC bits for the CG-UCI;

DﬁSEtPUSCHzlSDﬁSgtCG-UCI’ wherein BDﬁSEtCG-UCI is a code
rate compensation factor of the CG-UCI;

Cyr_scrr 18 a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the 1 code block of the transport block
carried on the first channel;

M_ Y1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first

PUSCH .
channel, and 1=0, 1, 2, . . ., Nsymbﬂ” -1
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nymb,allp USCH is the quantity of first symbols in one

transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit;

o is a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the CG-UCI;
and

1, is a symbol index of the 1 symbol that does not carry
a DMRS after the 1% symbol that carries a DMRS in
first symbols in one time unit.

7. The method according to claim 1, wherein when the
first UCI is a HARQ-ACK and CG-UCI, the determining a
quantity of coded modulation symbols of first UCI com-
prises: determining that a quantity of coded modulation
symbols of the HARQ-ACK and the CG-UCI is:

NPUSCIT

PUSCH _ 5 symb, ucr

Ouck + Oc-ver + Lack ) Boser” * Ei= M ()

1 ¢ -1 ’
UL-SCH

—xu K

Qlicx = min >
NPUSCH
symb,ai ucr
@ Zpy, M)
wherein

min( ) represents taking a minimum value, and [
represents rounding up;

O,k 18 a quantity of HARQ-ACK bits;

Ocg.ver 18 a quantity of CG-UCT bits;

L,c is a quantity of CRC bits for the HARQ-ACK;

PUSCH_ HARQ-ACK : HARQ-ACK
offset “Foffser d Whereln Boﬁxet 1sa

code rate compensation factor of the HARQ-ACK;

Cur._scr 1s a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the r"* code block of the transport block
carried on the first channel;

M_Y“I(1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first

channel, and 1=0, 1, 2, ..., N PUSCH_1.

L] symb,all
nymb,allp USCH is the quantity of first symbols in one

transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit;

o is a parameter for adjusting the upper limit of the
quantity of coded modulation symbols of the first UCI;
and

1, is a symbol index of the 1st symbol that does not carry
a DMRS after the 1st symbol that carries a DMRS in
first symbols in one time unit.

8. A communication method, applied to a network device,

and comprising:

determining a quantity of coded modulation symbols of
first uplink control information (UCI); and

receiving the first UCI, wherein

the first UCT is carried on a first channel, a quantity of
time units occupied by the first channel is N, a scaling
factor of a transport block carried on the first channel
is K, at least one of N and K is used to determine the
quantity of coded modulation symbols of the first UCIL,
N is an integer greater than 1, and K is an integer
greater than 1.

9. The method according to claim 8, wherein K is equal

to N, and wherein the determining a quantity of coded
modulation symbols of first UCI comprises:
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determining the quantity of coded modulation symbols of
the first UCI based on a quantity of first symbols in one
transmission occasion, wherein

the quantity of first symbols in one transmission occasion

is determined based on L or based on L and N, the first
symbol is a symbol occupied by the first channel in a
time unit, L is a length of the first symbols, and L is a
positive integer.

10. The method according to claim 8, wherein when the
first UCI is a hybrid automatic repeat request-acknowledge-
ment HARQ-ACK, the determining a quantity of coded
modulation symbols of first UCI comprises:

determining that a quantity of coded modulation symbols

of the HARQ-ACK is:

NPUSCH
PUSCH 5 symb.a vcr
Oucx + LacOBoyger " Eio M (D)
1 ¢ 1 ’
UL-SCH~
= Zr0 K

Qlscx = min
NPUSCH_;
symb.a ver
- X, M

wherein
min( ) represents taking a minimum value, and [
represents rounding up;
O,cx 18 a quantity of HARQ-ACK bits;
L, cx is a quantity of cyclic redundancy check CRC bits
for the HARQ-ACK;

PUSCH_ HARQ-ACK : HARQ-ACK 3
offset “Foffser s Whereln Boﬁxet 1sa

code rate compensation factor of the HARQ-ACK;

Cy1._scrr 1s aquantity of code blocks of the transport block
carried on the first channel;

K, is a size of the 1 code block of the transport block
carried on the first channel;

M, Y“!(1) is a quantity of resource elements REs that can
be used for transmission of UCI in a symbol 1 occupied

by the first channel, and 1=0, 1, 2, .. ., Ns'ymb,allp USCH_
L;
Nompaid 75 is the quantity of first symbols in one

transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit;

o is a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the HARQ-
ACK; and

lp is a symbol index of the 1 symbol that does not carry
a demodulation reference signal DMRS after the 1
symbol that carries a DMRS in first symbols in one
time unit.

11. The method according to claim 8, wherein when the
first UCI is a channel state information CSI part 1, the
determining a quantity of coded modulation symbols of first
UCT comprises:

determining that a quantity of coded modulation symbols
of the CSI part 1 is:

NPUSCH
PUSCH 5 symb.a vcr
Ocsi-1 + Lesi-DB e 210 M (D)
1 ¢ 1 ’
UL-SCH~
= Zr0 K

Ocs-1 = min
NPUSCH
symb,a ver ,
o-E 5 M (D) = Qexjco-ver
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wherein

min( ) represents taking a minimum value, and [
represents rounding up;

Og,.1 is a quantity of bits for the CSI part 1;

Lcgzy is a quantity of CRC bits for the CSI part 1;

Q'scxice-vcr 18 @ quantity of coded modulation symbols
of a HARQ-ACK or configured grant-uplink control
information CG-UCI carried on the first channel;

BDﬁ_xgtPUSCHzﬁgﬁxgtCSI-partl’ Wherein BDﬁSEtCSI—partl iS a
code rate compensation factor of the CSI part 1;

Cui_scr 18 a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the r"* code block of the transport block
carried on the first channel;

M_Y“I(1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first
channel, and 1=0, 1, 2, . . ., Nsymbﬂ”PUSCH— ;

nymb,allp USCH is the quantity of first symbols in one
transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit; and

o is a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the CSI part
1.

12. The method according to claim 8, wherein when the
first UCT is a CSI part 2, the determining a quantity of coded
modulation symbols of first UCI comprises:

determining that a quantity of coded modulation symbols
of the CSI part 2 is:

PUSCH

N -1
PUSCH symb,all ucr
(Ocsi2 + Lesi2)Bogser * Zi=0 M= (D)
1 ¢ -1 ’
UL-SCH
= Zr0 K

, .
Ocsr—» = min
NPUSCH
symb.a vcr , ,
0-Zg M (D = Qyexco—ver = Pesia

wherein

min( ) represents taking a minimum value, and [
represents rounding up;

Os,.» is a quantity of bits for the CSI part 2;

Lcg,.» is a quantity of CRC bits for the CSI part 2;

Q' g1 1s aquantity of coded modulation symbols of a CSI
part 1 carried on the first channel;

Q'scxice-vcr 18 @ quantity of coded modulation symbols
of a HARQ-ACK or CG-UCI carried on the first
channel;

BDﬁ_xgtPUSCHzﬁgﬁxgtCSI—parIZ’ Wherein BDﬁSEtCSI—partZ iS a
code rate compensation factor of the CSI part 2;

Cur._scr 1s a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the r"* code block of the transport block
carried on the first channel;

M_Y“I(1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first

channel, and 1=0, 1, 2, ..., N PUSCH_1.

L] symb,all
nymb,allp USCH is the quantity of first symbols in one

transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit; and

o is a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the CSI part
2.
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13. The method according to claim 8, wherein when the
first UCT is CG-UCI, the determining a quantity of coded
modulation symbols of first UCI comprises:

determining that a quantity of coded modulation symbols

of the CG-UCI is:

PUSCH
Neymball ™
=

1
(Occ-ver + Leg-uc)Bhjey 2% MITW0

>

l ¢ 1
. UL-SCH -
QlcG-ucy = min K=o K,

NPUSCH_y
symb ver
@-Xg, M

wherein

min( ) represents taking a minimum value, and [
represents rounding up;

Occ.ver is a quantity of CG-UCI bits;

Leg.ver is a quantity of CRC bits for the CG-UCI;

BDﬁSEtPUSCHzlSDﬁSEtCG-UCI’ wherein BDﬁSEtCG-UCI is a code
rate compensation factor of the CG-UCI;

Cyr_scrr 18 a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the 1 code block of the transport block
carried on the first channel;

M_ Y1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first
channel, and 1=0, 1, 2, . . ., Nsymbﬂ”PUSCH—l;
Symb,allp USCH is the quantity of first symbols in one
transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit;

o is a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the CG-UCI;
and

1, is a symbol index of the 1 symbol that does not carry
a DMRS after the 1 symbol that carries a DMRS in
first symbols in one time unit.

14. The method according to claim 8, wherein when the
first UCI is a HARQ-ACK and CG-UCI, the determining a
quantity of coded modulation symbols of first UCI com-
prises: determining that a quantity of coded modulation
symbols of the HARQ-ACK and the CG-UCI is:

N

NPUSCH _;
USCH |5 symbsall
1=0

(Oucx + Oco-ver + Lack)Bhn M7

1 _¢ -1 ’
. UL-scH
Qlicx = min EEr:O K, ,
NPUSCH )
symbai vcr
@-E M)
wherein

min( ) represents taking a minimum value, and [
represents rounding up;

O,cx 18 a quantity of HARQ-ACK bits;

Occ.ver is a quantity of CG-UCI bits;

L,cx is a quantity of CRC bits for the HARQ-ACK;
BDﬁSEtPUSCHz[_}DﬁSEtHARQ—ACK’ Wherein BDﬁSEtHARQ—ACK iS a
code rate compensation factor of the HARQ-ACK;
Cyr_scrr 18 a quantity of code blocks of the transport block

carried on the first channel;
K, is a size of the ™ code block of the transport block
carried on the first channel;
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M_Y“I(1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first

channel, and 1=0, 1, 2, .. . , N PUSCH_].

d symb,all s
Symb,allP USCH is the quantity of first symbols in one

transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit;

N

o is a parameter for adjusting the upper limit of the
quantity of coded modulation symbols of the first UCI;
and

1, is a symbol index of the 1st symbol that does not carry
a DMRS after the 1st symbol that carries a DMRS in
first symbols in one time unit.

15. A communication apparatus, comprising:

one or more processors configured to

determine a quantity of coded modulation symbols of first
uplink control information (UCI); and

send the first UCI, wherein

the first UCT is carried on a first channel, a quantity of
time units occupied by the first channel is N, a scaling
factor of a transport block carried on the first channel
is K, at least one of N and K is used to determine the
quantity of coded modulation symbols of the first UCIL,
N is an integer greater than 1, and K is an integer
greater than 1.

16. The apparatus according to claim 15, wherein when
the first UCI is a hybrid automatic repeat request-acknowl-
edgement HARQ-ACK, the determining a quantity of coded
modulation symbols of first UCI comprises:

determining that a quantity of coded modulation symbols
of the HARQ-ACK is:

NPUSCH
PUSCH _ 5 symiba
Ouck +Lack)Boser” " Eio

U _cprscr-1
EEL(/)LSCH K,

1
MW

>

=t

Qjc = min
NPUSCH g
symb ucr
@B, M

wherein
min( ) represents taking a minimum value, and [
represents rounding up;
O,k 18 a quantity of HARQ-ACK bits;
L, cx is a quantity of cyclic redundancy check CRC bits
for the HARQ-ACK;

PUSCH_ HARQ-ACK : HARQ-ACK
offset “Foffser d Whereln Boﬁxet 1sa

code rate compensation factor of the HARQ-ACK;

Cur._scr 1s a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the r"* code block of the transport block
carried on the first channel;

M_ V(1) is a quantity of resource elements REs that can
be used for transmission of UCI in a symbol 1 occupied

by the first channel, and 1=0, 1, 2, . . ., N, ..,/ 7> <7
L;
nymb,allp USCH is the quantity of first symbols in one

transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit;

o is a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the HARQ-
ACK; and
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lp is a symbol index of the 1 symbol that does not carry
a demodulation reference signal DMRS after the 1
symbol that carries a DMRS in first symbols in one
time unit.

17. The apparatus according to claim 15, wherein when
the first UCI is a channel state information CSI part 1, the
determining a quantity of coded modulation symbols of first
UCT comprises:

determining that a quantity of coded modulation symbols

of the CSI part 1 is:

NPUSCH )
PUSCH 5 Symibya ver
Ocsi-1 + Lesi-1)Bogser " im0 M ()

1 _c -1 ’
. X Cur-scr
Ocgy-1 = min KEVZO K
NPUSCH 4
symb,a vcr "
0L M= (D) = Qhcxjco-ver

wherein

min( ) represents taking a minimum value, and [
represents rounding up;

Oy is a quantity of bits for the CSI part 1;

Legsy 1s a quantity of CRC bits for the CSI part 1;

Q'ucrrco-uer 18 a quantity of coded modulation symbols
of a HARQ-ACK or configured grant-uplink control
information CG-UCI carried on the first channel;

BDﬁSEtPUSCHzlSDﬁSEtCSI—partl’ Wherein BDﬁSEtCSI—partl iS a
code rate compensation factor of the CSI part 1;

Cy1._scrr 1s aquantity of code blocks of the transport block
carried on the first channel;

K, is a size of the 1 code block of the transport block
carried on the first channel;

M_ Y1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first
channel, and 1=0, 1, 2, . . ., Nsymbﬂ”PUSCH—l;

Nsymb,allp USCH is the quantity of first symbols in one
transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit; and

o is a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the CSI part
1.

18. The apparatus according to claim 15, wherein when
the first UCI is a CSI part 2, the determining a quantity of
coded modulation symbols of first UCI comprises:

determining that a quantity of coded modulation symbols
of the CSI part 2 is:

NPUSCH )
PUSCH 5 Symibya ver
Ocsi2 + Lesi-2)Pogser " Eimo M ()

1 ¢ -1 ’
UL-SCH
%5 K,

, .
Ocsr—» = min
NPUSCH 4
symb.a ver , ,
0L M D) = Qucxsec-ver = Pesia

wherein
min( ) represents taking a minimum value, and [
represents rounding up;
O is a quantity of bits for the CSI part 2;
Legso 1s a quantity of CRC bits for the CSI part 2;
Qg1 1s a quantity of coded modulation symbols of a CSI
part 1 carried on the first channel;
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Q'scxice-vcr 18 @ quantity of coded modulation symbols
of a HARQ-ACK or CG-UCI carried on the first
channel;

BDﬁ_xgtPUSCHzﬁgﬁxgtCSI-partZ’ Wherein BDﬁSEtCSI-partZ iS a
code rate compensation factor of the CSI part 2;

Cur._scr 1s a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the r"* code block of the transport block
carried on the first channel;

M_Y“I(1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first

channel, and 1=0, 1, 2, ..., N PUSCH_.

d symb,all s
nymb,allp USCH is the quantity of first symbols in one

transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit; and

o is a parameter for adjusting an upper limit of the

quantity of coded modulation symbols of the CSI part
2.

19. The apparatus according to claim 15, wherein when
the first UCI is CG-UCI, the determining a quantity of coded
modulation symbols of first UCI comprises:

determining that a quantity of coded modulation symbols

of the CG-UCI is:

NPUSCH

PUSCH 5" symba vcr

(Oce-vcr + Leo-ucn)Boser” Lo Mg~ ()

1 ¢ 1 ’
UL-SCH-

—= %0 K

, .
Ot-vcr = min:

NPUSCH
symba ver
a5, M (D

wherein
min( ) represents taking a minimum value, and [
represents rounding up;
Occ.ver 18 a quantity of CG-UCT bits;
Lec.wer is a quantity of CRC bits for the CG-UCT;

PUSCH__ CG-UCT . CG-UCT -
offser =Bpgreer , wherein B, is a code

rate compensation factor of the CG-UCI;
Cui_scr 18 a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the r"* code block of the transport block
carried on the first channel;

M_ Y1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first

channel, and 1=0, 1, 2, .. . , N PUSCH_].

d symb,all s
Nypar 05 is the quantity of first symbols in one

transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit;

o is a parameter for adjusting an upper limit of the
quantity of coded modulation symbols of the CG-UCI;
and

1, is a symbol index of the 1 symbol that does not carry
a DMRS after the 1" symbol that carries a DMRS in
first symbols in one time unit.

20. The apparatus according to claim 15, wherein when
the first UCI is a HARQ-ACK and CG-UCI, the determining
a quantity of coded modulation symbols of first UCI com-
prises:

determining that a quantity of coded modulation symbols
of the HARQ-ACK and the CG-UCI is:
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NPUSCH_y
PUSCH 5 symb.a ucr
Oucx + Occ-ver + Lack)Pogser” * Zico M ()

1 _¢ -1 ’
. UL-scH
Q'ycx = min EEVZO K, X
NPUSCH )
symbai vcr
- X, M
wherein

min( ) represents taking a minimum value, and [
represents rounding up;

O,k is a quantity of HARQ-ACK bits;

Occ.vcr is a quantity of CG-UCI bits;

L,C is a quantity of CRC bits for the HARQ-ACK;

BDﬁSEtPUSCHz[_}DﬁSEtHARQ—ACK’ Wherein BDﬁSEtHARQ—ACK iS a

code rate compensation factor of the HARQ-ACK;
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Cur._scr 1s a quantity of code blocks of the transport block
carried on the first channel;

K, is a size of the r"* code block of the transport block
carried on the first channel;

M_Y“I(1) is a quantity of REs that can be used for
transmission of UCI in a symbol 1 occupied by the first
channel, and 1=0, 1, 2, . . ., N,,

PUSCH
nymb,all

transmission occasion, and the first symbol is a symbol
occupied by the first channel in a time unit;

o is a parameter for adjusting the upper limit of the
quantity of coded modulation symbols of the first UCI;
and

1, is a symbol index of the 1st symbol that does not carry
a DMRS after the 1st symbol that carries a DMRS in
first symbols in one time unit.

* * * * *



