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SPECIFICATION

DETERMINING METHOD AND RELATED APPARATUS

[0001] This application claims priority to Chinese Patent Application No. 202311658019.0,
filed with the China National Intellectual Property Administration on December 5, 2023 and
entitled "DETERMINING METHOD AND RELATED APPARATUS", which is incorporated

herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of communication technologies, and in particular,

to a determining method and related apparatus.

BACKGROUND

[0003] With the development of multi-antenna technologies and increase of multi-user
requirements, a quantity of pilots that need to be used simultaneously is growing. Therefore, there
is an increasingly strong demand for large-capacity pilot sequences. In the initial release (release
15, R15) of new radio (new radio, NR), methods for generating sounding reference signal
(sounding reference signal, SRS) sequences and demodulation reference signal (demodulation
reference signal, DMRS) sequences (both the SRS sequences and the DMRS sequences may be
referred to as pilot sequences) are specified. During the research and standardization processes of
R16 to R19, there are almost always corresponding research topics or standard topics aimed at
enhancing capacities of SRSs and DMRSs, and peak-to-average power ratio (peak-to-average
power ratio, PAPR) performance and/or cubic metric (cubic metric, CM) performance of the SRSs
and DMRSs are also concerned.

[0004] Currently, a terminal device may generate pilot sequences by using Zadoff-Chu
(Zadeoff-Chu, ZC) sequences. Specifically, the terminal device performs truncation or cyclic shift
extension on the ZC sequences to obtain the pilot sequences. Although the ZC sequences have
advantages in terms of PAPR performance or CM performance, the ZC sequences have a small

capacity, and it is difficult to meet capacity requirements of communication systems.
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SUMMARY

[0005] This application provides a determining method and a related apparatus, so that a first
communication apparatus determines a first candidate set and a second candidate set. The first
candidate set includes one or more values of a first parameter, the second candidate set includes
one or more values of a second parameter, the first parameter and the second parameter are jointly
used to determine an element in a first sequence, the first sequence is a z-th order exponential
sequence, and z is an integer greater than or equal to 3. The first communication apparatus
determines one or more parameter value combinations based on the first candidate set and the
second candidate set, where each parameter value combination includes one value of the first
parameter and one value of the second parameter.

[0006] A first aspect of this application provides a determining method. The method is
performed by the first communication apparatus. The first communication apparatus may be a
device or an apparatus with a chip, a device or an apparatus integrated with a circuit, or a chip, a
chip system, a module, or a control unit in the device or apparatus shown above. This is not
specifically limited in this application. The method provided in this application includes: The first
communication apparatus determines the first candidate set and the second candidate set, where
the first candidate set includes one or more values of the first parameter, the second candidate set
includes one or more values of the second parameter, the first parameter and the second parameter
are jointly used to determine the element in the first sequence, the first sequence is the z-th order
exponential sequence, and z is an integer greater than or equal to 3; and the first communication
apparatus determines the one or more parameter value combinations based on the first candidate
set and the second candidate set, where each parameter value combination includes one value of
the first parameter and one value of the second parameter. It can be learned that the first sequence
is a z-th order exponential sequence, and z is an integer greater than or equal to 3. The first
sequence may be used to generate a pilot sequence, thereby increasing a capacity of a pilot
sequence, and meeting a capacity requirement of a communication system. Further, the first
communication apparatus determines the one or more parameter value combinations based on the
first candidate set and the second candidate set, so that the first communication apparatus generates
the first sequence by using an appropriate parameter value combination, and generates the pilot
sequence based on the first sequence. This helps ensure PAPR performance or CM performance
of the pilot sequence. Certainly, the first sequence may also be used to generate a synchronization
sequence or a scrambling sequence, which helps improve related performance of the
synchronization sequence and increase a capacity of the scrambling sequence. Further, related

performance of the synchronization sequence or the scrambling sequence can be further improved
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by using the foregoing technical solution. An application scenario of this application is not
specifically limited.

[0007] A second aspect of this application provides a pilot sequence sending method. The
method is performed by a first communication apparatus. The first communication apparatus may
be a device or an apparatus with a chip, a device or an apparatus integrated with a circuit, or a chip,
a chip system, a module, or a control unit in the device or apparatus shown above. This is not
specifically limited in this application. The method provided in this application includes: The first
communication apparatus determines a value of a first parameter and a value of a second parameter,
where the value of the first parameter is a value of the first parameter in a target parameter value
combination, the value of the second parameter is a value of the second parameter in the target
parameter value combination, the target parameter value is one of one or more parameter value
combinations, the one or more parameter value combinations are determined based on a first
candidate set and a second candidate set, the first candidate set includes one or more values of the
first parameter, the second candidate set includes one or more values of the second parameter, the
first parameter and the second parameter are jointly used to determine an element in a first
sequence, the first sequence is a z-th order exponential sequence, and z is an integer greater than
or equal to 3; the first communication apparatus generates the first sequence based on the value of
the first parameter and the value of the second parameter; and the first communication apparatus
generates a target pilot sequence based on the first sequence and sends the target pilot sequence.
[0008] It can be learned that the first sequence is a z-th order exponential sequence, and z is
an integer greater than or equal to 3. The first communication apparatus generates the target pilot
sequence based on the first sequence, thereby increasing a capacity of the target pilot sequence,
and meeting a capacity requirement of a communication system. Further, the one or more
parameter value combinations are determined based on the first candidate set and the second
candidate set, and a target parameter value is one of the one or more parameter value combinations.
This helps ensure PAPR performance or CM performance of the target pilot sequence. Certainly,
the first sequence may also be used to generate a synchronization sequence or a scrambling
sequence, which helps improve related performance of the synchronization sequence and increase
a capacity of the scrambling sequence. Further, related performance of the synchronization
sequence or the scrambling sequence can be further improved by using the foregoing technical
solution. An application scenario of this application is specifically not limited.

[0009] According to the first aspect or the second aspect, in a possible implementation, the
first parameter and the second parameter are jointly used to determine a phase of the element in
the first sequence. In this implementation, the first sequence may be a constant modulus sequence.
Therefore, one or more parameter value combinations are selected by using the technical solution
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of this application. However, the one or more parameter value combinations may be used for one
or more different first sequences, and the different first sequences are mainly different in phases
of elements in the first sequences. This helps ensure PAPR performance or CM performance of
the pilot sequence generated based on the first sequence.

[0010] According to the first aspect or the second aspect, in a possible implementation, the
first parameter is a coefficient of an x-th order term, with respect to a position index variable n,
used for generating a phase in the first sequence; the second parameter is a coefficient of a y-th
order term, with respect to the position index variable n, used for generating the phase in the first
sequence; X is an integer greater than or equal to 2; y is an integer greater than or equal to 2; and
X is greater than y. In this implementation, the first sequence is a z-th order exponential sequence,
and z is an integer greater than or equal to 3. The first parameter and the second parameter each
may be a coefficient of a higher-order term in the first sequence, so that the first communication
apparatus selects one or more parameter value combinations by using the solution shown in the
first aspect. However, the one or more parameter value combinations may be used for one or more
different first sequences, and different first sequences are mainly different in phases of elements
in the first sequences. The first communication apparatus generates a corresponding first sequence
by using an appropriate parameter value combination, and generates a pilot sequence based on the
first sequence. This helps ensure PAPR performance or CM performance of the pilot sequence.
[0011] According to the first aspect or the second aspect, in a possible implementation, each
of the one or more parameter value combinations meets a first target condition. In this
implementation, the parameter value combination may be used to determine the first sequence, so
that PAPR performance or CM performance of the pilot sequence generated by the first
communication apparatus based on the first sequence can be ensured.

[0012] According to the first aspect or the second aspect, in a possible implementation, that
each parameter value combination meets the first target condition includes: among all values of
the first parameter in the first candidate set and all values of the second parameter in the second
candidate set, Q parameter value combinations corresponding to Q values that minimize a value
of a target function, where Q is an integer greater than or equal to 1. In this implementation, an
implementation of selecting the Q parameter value combinations is shown. The parameter value
combinations may be used to determine the first sequence, so that PAPR performance or CM
performance of the pilot sequence generated by the first communication apparatus based on the
first sequence can be ensured.

[0013] According to the first aspect or the second aspect, in a possible implementation, the
target function is a function related to a PAPR or a function related to a CM. In this way, one or
more parameter value combinations are selected by using PAPR performance or CM performance
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minimization as an objective. The parameter value combination may be used to determine the first
sequence, thereby helping ensure PAPR performance or CM performance of the pilot sequence
generated by the first communication apparatus based on the first sequence.

[0014] According to the first aspect or the second aspect, in a possible implementation, the
target function is a function representing the PAPR or the CM.

[0015] According to the first aspect or the second aspect, in a possible implementation, the

target function is expressed as:

= j2nnk P
f(so(m) = cnax (C z so(n)e] R )

n=0

where s, (n) = z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P =L, and L is a length of a pilot sequence; and C is a
positive number, D is a positive number, N is a largest prime number not greater than L or a
smallest prime number not less than L, and R represents a quantity of sampling points for sampling
a time domain signal generated by using s, (n); or

zn),0<n<P-1

th—P),P<n<L-1" z(n) is a base

s,(n) is the first sequence, s,(n) ={

sequence, a position index variable n in the base sequence belongs to an interval [0, P-1], P <L,
and L is a length of the pilot sequence; and C is a positive number, D is a positive number, N is a
largest prime number not greater than L or a smallest prime number not less than L, and R
represents a quantity of sampling points for sampling a time domain signal generated by using
S, (n).

[0016] In this implementation, a specific form of the target function is shown based on a
definition of the PAPR, thereby facilitating implementation of the solution, and selecting one or
more parameter value combinations with an objective of minimizing the PAPR performance. The
parameter value combination may be used to determine the first sequence, thereby helping ensure
PAPR performance of the pilot sequence generated by the first communication apparatus based on
the first sequence.

[0017] According to the first aspect or the second aspect, in a possible implementation, the

target function is expressed as:
D

N-1
f(so (n)) = max (C Z So(n)ejZ”n9>

0<0<2m
n=0

where s, (n) = z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P = L, L is a length of a pilot sequence, C is a positive

number, D is a positive number, and N is a largest prime number not greater than L or a smallest
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prime number not less than L; or

zn),0<n<P-1
tn—P),P<n<L-1'

sequence, a position index variable n in the base sequence belongs to an interval [0, P-1], P <L,

s,(n) is the first sequence, s,(n) ={ z(n) is a base

L is a length of a pilot sequence, C is a positive number, D is a positive number, and N is a largest
prime number not greater than L or a smallest prime number not less than L. In this implementation,
a specific form of the target function is shown based on a definition of the PAPR, thereby
facilitating implementation of the solution, and selecting one or more parameter value
combinations with an objective of minimizing the PAPR performance. The parameter value
combination may be used to determine the first sequence, thereby helping ensure PAPR
performance of the pilot sequence generated by the first communication apparatus based on the
first sequence.

[0018] According to the first aspect or the second aspect, in a possible implementation, the
target function is expressed as:

N-1 jom n+Le)k
f(so(m) = _max (c Z So (n)e(Tf")>

D

k=0,1,..,R—1
n=0

where s, (n) =z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P = L, L is a length of a pilot sequence, C is a positive
number, D is a positive number, N is a largest prime number not greater than L or a smallest prime
number not less than L, R represents a quantity of sampling points for sampling a time domain
signal generated by using s,(n), f. is a frequency of a carrier to which the pilot sequence is
mapped, and f, is a center frequency of the carrier; or

zn),0<n<P-1

th—P),P<n<L—-1’ z(n) is a base

s,(n) is the first sequence, s,(n) ={

sequence, a position index variable n in the base sequence belongs to an interval [0, P-1], P <L,
L is a length of a pilot sequence, C is a positive number, D is a positive number, N is a largest
prime number not greater than L or a smallest prime number not less than L, R represents a quantity
of sampling points for sampling a time domain signal generated by using s, (n), f. is a frequency
of a carrier to which the pilot sequence is mapped, and f, is a center frequency of the carrier. In
this implementation, a specific form of the target function is shown based on a definition of the
PAPR, thereby facilitating implementation of the solution, and selecting one or more parameter
value combinations with an objective of minimizing the PAPR performance. The parameter value
combination may be used to determine the first sequence, thereby helping ensure PAPR
performance of the pilot sequence generated by the first communication apparatus based on the
first sequence.
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[0019] According to the first aspect or the second aspect, in a possible implementation, the

target function is expressed as:

N-1
flso(m) = 125, (C 2, (n)ém(ﬁé)e)

n=0

D

where s, (n) =z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P =L, L is a length of a pilot sequence, C is a positive
number, D is a positive number, N is a largest prime number not greater than L or a smallest prime
number not less than L, f. is a frequency of a carrier to which the pilot sequence is mapped, and
f, is a center frequency of the carrier; or

zn),0<n<P-1

tm—P)P<n<l—1 20 is a base

s,(n) is the first sequence, s,(n) ={

sequence, a position index variable n in the base sequence belongs to an interval [0, P-1], P <L,
L is a length of a pilot sequence, C is a positive number, D is a positive number, N is a largest
prime number not greater than L or a smallest prime number not less than L, f. is a frequency of a
carrier to which the pilot sequence is mapped, and f, is a center frequency of the carrier. In this
implementation, a specific form of the target function is shown based on a definition of the PAPR,
thereby facilitating implementation of the solution, and selecting one or more parameter value
combinations with an objective of minimizing the PAPR performance. The parameter value
combination may be used to determine the first sequence, thereby helping ensure PAPR
performance of the pilot sequence generated by the first communication apparatus based on the
first sequence.

[0020] According to the first aspect or the second aspect, in a possible implementation, the
target function is expressed as:

F(so(m) = RCM[S(t)]ldBC_ RCM,¢5lap

where s, (n) =z(n), z(n) is the first sequence, the position index variable n in the first

sequence belongs to an interval [0, P-1], P = L, and L is a length of a pilot sequence;

rms[sy(n)] rms[sy(n)

RCM[s(t)]|qg = 20log [rms [(ls"—(n)' ” or RCM[s(t)]|4s = 20 log lrms [(Ln)l])?’”’

and s(t) is a time-domain signal generated by using s,(n); and both RCM,..¢|45 and C are

constants, and rms(u) represents taking a root mean square of u; or

zn),0<n<pP-1

th—P),P<n<L—-1’ z(n) is a base

s,(n) is the first sequence, s,(n) = {
sequence, a position index variable n in the base sequence belongs to an interval [0, P-1], P <L,

and L is a length of a pilot sequence; RCM[s(t)]|qs = 20 log lrms _lsolml_ ” or

rms[sy(n)]

7



10

15

20

25

30

rms[sy(n)

3
RCM[s(t)]|qz = 20log lrms [(Ln)']) ” and s(t) is a time-domain signal generated by

using s, (n); and both RCM,..¢|45 and C are constants, and rms(u) represents taking a root mean
square of u. In this implementation, a specific form of the target function is shown based on a
definition of the CM, thereby facilitating implementation of the solution, and selecting one or more
parameter value combinations with an objective of minimizing CM performance. The parameter
value combination may be used to determine the first sequence, thereby helping ensure CM
performance of the pilot sequence generated by the first communication apparatus based on the
first sequence.

[0021] According to the first aspect or the second aspect, in a possible implementation,
t(n—P) represents (£(0),t(1),...,t(L—P—1)), and (¢(0),t(1),...,t(L—P—1)) is a
combination (t(O),t(l), v, t(L—P — 1)), minimizing a value of the target function, among all
values of (¢(0),t(1), ..., t(L — P — 1)). In this implementation, when P < L, s, (n) is obtained by
performing length changing based on z(n). The first communication apparatus may determine a
redundancy extension part in s,(n) based on this implementation, to further ensure PAPR
performance or CM performance of the pilot sequence generated based on the first sequence.

[0022] According to the first aspect or the second aspect, in a possible implementation, z(n) =

an3 b(m%+con) c'n

)orz(n) = e_jzn( N oMK 'd>, 0 < n < P —1; the first parameter is

3 2
. an® bn“c cn
_JZH(T+7+7+

e
a in z(n), and the second parameter is b in z(n); N is a period of a cubic term, with respect to a
position index variable n in z(n), used for generating a phase; M is a period of a quadratic term,
with respect to the position index variable n in z(n), used for generating the phase; and K or K’ is
determined based on a quantity of cyclic shifts corresponding to the pilot sequence. Optionally, K
or K' is further determined based on N and M.

[0023] According to the first aspect or the second aspect, in a possible implementation, the
method further includes: The first communication apparatus receives first indication information,
where the first indication information indicates the target function. In this way, the first
communication apparatus selects one or more parameter value combinations based on the target
function.

[0024] According to the first aspect or the second aspect, in a possible implementation, the
first indication information is carried in downlink control information (downlink control
information, DCI), a media access control element (media access control element, MAC CE), or a
radio resource control (radio resource control, RRC) message.

[0025] According to the first aspect or the second aspect, in a possible implementation, the

one or more parameter value combinations are used to generate a pilot sequence set, the pilot
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sequence set includes one or more pilot sequences, and one pilot sequence corresponds to one
parameter value combination. In this way, the first communication apparatus obtains one or more
pilot sequences, thereby ensuring PAPR performance or CM performance of the pilot sequences,
and ensuring correlation performance between the pilot sequences, and avoiding pilot interference
between a plurality of users.

[0026] According to the first aspect, in a possible implementation, the method further includes:
The first communication apparatus receives second indication information, where the second
indication information indicates one of the one or more parameter value combinations, so that the
first communication apparatus generates the first sequence based on the parameter value
combination, and then generates the pilot sequence based on the first sequence. In this way, a
capacity of the pilot sequence is ensured, and PAPR performance or CM performance of the pilot
sequence is further ensured.

[0027] According to the first aspect, in a possible implementation, the method further includes:
The first communication apparatus generates the first sequence based on the parameter value
combination indicated by the second indication information; the first communication apparatus
generates a target pilot sequence based on the first sequence; and the first communication
apparatus sends the target pilot sequence. In this way, a capacity of the pilot sequence is ensured.
Further, PAPR performance or CM performance of the pilot sequence is further ensured.

[0028] According to the first aspect, in a possible implementation, the second indication
information indicates an index of the parameter value combination; or the second indication
information indicates a value of the first parameter and a value of the second parameter in the
parameter value combination. The implementation in which the second indication information
indicates the index of the parameter value combination helps reduce indication overheads.

[0029] According to the first aspect or the second aspect, in a possible implementation, the
method further includes: The first communication apparatus generates a pilot sequence set based
on the one or more parameter value combinations and the first sequence, where the pilot sequence
set includes one or more pilot sequences, and one pilot sequence corresponds to one parameter
value combination. In this way, the first communication apparatus obtains one or more pilot
sequences, thereby ensuring PAPR performance or CM performance of the pilot sequences, and
ensuring correlation performance between the pilot sequences, and avoiding pilot interference
between a plurality of users.

[0030] According to the first aspect or the second aspect, in a possible implementation, the
pilot sequences in the pilot sequence set are sorted in ascending order or descending order of
corresponding values of the target function for the parameter value combinations corresponding
to the pilot sequences; or the pilot sequences in the pilot sequence set are sorted in ascending order
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or descending order of values of the first parameter in the parameter value combinations
corresponding to the pilot sequences, and pilot sequences corresponding to parameter value
combinations with a same value of the first parameter are sorted in ascending order or descending
order of values of the second parameter in the parameter value combinations with the same value
of the first parameter; or the pilot sequences in the pilot sequence set are sorted in ascending order
or descending order of values of the second parameter in the parameter value combinations
corresponding to the pilot sequences, and pilot sequences corresponding to parameter value
combinations with a same value of the second parameter are sorted in ascending order or
descending order of values of the first parameter in the parameter value combinations with the
same value of the second parameter. A plurality of possible sorting manners of the pilot sequences
in the pilot sequence set are shown, so that the pilot sequences can be indicated between
communication apparatuses, and the pilot sequences can be transmitted between the
communication apparatuses.

[0031] According to the first aspect, in a possible implementation, the method further includes:
The first communication apparatus receives third indication information, where the third indication
information indicates a target pilot sequence, and the target pilot sequence is a pilot sequence in
the pilot sequence set. Therefore, the first communication apparatus sends the target pilot sequence.
In this way, a capacity of the target pilot sequence is ensured, and PAPR performance or CM
performance of the target pilot sequence is further ensured.

[0032] According to the first aspect, in a possible implementation, the method further includes:
The first communication apparatus sends the target pilot sequence. In this way, a capacity of the
target pilot sequence sent by the first communication apparatus is ensured, and PAPR performance
or CM performance of the target pilot sequence is further ensured.

[0033] According to the first aspect, in a possible implementation, the third indication
information indicates an index of the target pilot sequence. This helps reduce indication overheads.
[0034] According to the first aspect, in a possible implementation, the third indication
information is carried in DCI, a MAC CE, or an RRC message.

[0035] According to the first aspect or the second aspect, in a possible implementation, a value
of the first parameter in the first candidate set belongs to an interval (0, N-1], where N is a largest
prime number not greater than L or a smallest prime number not less than L, and x is an integer
greater than or equal to 2. Optionally, N is a period of the x-th order term, with respect to the
position index variable n, used for generating the phase in the first sequence. N is a prime number,
and cross-correlation performance or cross-ambiguity performance between any two first
sequences that include different x-th order terms is good.

[0036] According to the first aspect or the second aspect, in a possible implementation, a value
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of the second parameter in the second candidate set belongs to an interval (0, M-1], or an interval
(0, N-1], or an interval (0, m—1], where m is a prime number; M is a period of the y-th order term,
with respect to the position index variable n, used for generating the phase in the first sequence; N
is a period of the x-th order term, with respect to the position index variable n, used for generating
the phase in the first sequence; x is an integer greater than or equal to 2; y is an integer greater than
or equal to 2; x is greater than y; and N is a largest prime number not greater than L or a smallest
prime number not less than L.

[0037] According to the first aspect or the second aspect, in a possible implementation, M =
N; or M = 2N; or M = sm?, where both s and m are prime numbers. In this implementation, when
M is a prime number or M = 2N, cross-correlation performance or cross-ambiguity performance
between any two first sequences that include different y-th order terms is good.

[0038] According to the first aspect or the second aspect, in a possible implementation, the

z(n),0<n<P-1
ttn—P),P<n<L-1

of a pilot sequence; z(n) is a base sequence; a position index variable n in the base sequence

first sequence s,(n) = { and 0 <n <P —1,whereP<L;Lisalength

belongs to an interval [0, P-1]; P = min(N, M) or P = max(N, M); M is a period of a y-th order
term, with respect to the position index variable n, used for generating a phase in the base sequence;
and N is a period of an x-th order term, with respect to the position index variable n, used for
generating the phase in the base sequence. Therefore, it is ensured that the sequence including the
cubic term in the first sequence and/or the sequence including the quadratic term in the first
sequence include/includes a sequence of a complete period.
[0039] According to the second aspect, in a possible implementation, that the first
communication apparatus determines the value of the first parameter and the value of the second
parameter includes: The first communication apparatus receives fourth indication information
from the second communication apparatus, where the fourth indication information indicates the
target parameter value combination. Therefore, the first communication apparatus generates the
first sequence based on the target parameter value combination, and generates a target pilot
sequence based on the first sequence. Therefore, a capacity of the target pilot sequence is increased,
and PAPR performance or CM performance of the target pilot sequence is ensured.
[0040] A third aspect of this application provides a first communication apparatus, including:
a processing module, configured to: determine a first candidate set and a second
candidate set, where the first candidate set includes one or more values of a first parameter, the
second candidate set includes one or more values of a second parameter, the first parameter and
the second parameter are jointly used to determine an element in a first sequence, the first sequence

is a z-th order exponential sequence, and z is an integer greater than or equal to 3; and determine
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one or more parameter value combinations based on the first candidate set and the second
candidate set, where each parameter value combination includes one value of the first parameter
and one value of the second parameter.
[0041] A fourth aspect of this application provides a first communication apparatus, including:

a processing module, configured to: determine a value of a first parameter and a value
of a second parameter, where the value of the first parameter is a value of the first parameter in a
target parameter value combination, the value of the second parameter is a value of the second
parameter in the target parameter value combination, the target parameter value is one of one or
more parameter value combinations, the one or more parameter value combinations are determined
based on a first candidate set and a second candidate set, the first candidate set includes one or
more values of the first parameter, the second candidate set includes one or more values of the
second parameter, the first parameter and the second parameter are jointly used to determine an
element in a first sequence, the first sequence is a z-th order exponential sequence, and z is an
integer greater than or equal to 3; generate the first sequence based on the value of the first
parameter and the value of the second parameter; and generate a target pilot sequence based on the
first sequence; and

a transceiver module, configured to send the target pilot sequence.
[0042] According to the third aspect or the fourth aspect, in a possible implementation, the
first parameter and the second parameter are jointly used to determine a phase of the element in
the first sequence.
[0043] According to the third aspect or the fourth aspect, in a possible implementation, the
first parameter is a coefficient of an x-th order term, with respect to a position index variable n,
used for generating a phase in the first sequence; the second parameter is a coefficient of a y-th
order term, with respect to the position index variable n, used for generating the phase in the first
sequence; X is an integer greater than or equal to 2; y is an integer greater than or equal to 2; and
X is greater than y.
[0044] According to the third aspect or the fourth aspect, in a possible implementation, each
of the one or more parameter value combinations meets a first target condition.
[0045] According to the third aspect or the fourth aspect, in a possible implementation, that
each parameter value combination meets the first target condition includes: among all values of
the first parameter in the first candidate set and all values of the second parameter in the second
candidate set, Q parameter value combinations corresponding to first Q values that minimize a
value of a target function, where Q is an integer greater than or equal to 1.
[0046] According to the third aspect or the fourth aspect, in a possible implementation, the
target function is a function related to a PAPR or a function related to a CM.
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[0047] According to the third aspect or the fourth aspect, in a possible implementation, the
target function is a function representing the PAPR or the CM.
[0048] According to the third aspect or the fourth aspect, in a possible implementation, the

target function is expressed as:

= j2mnk P
f(so(m) = cnax (C z So(n)e] R )

n=0

where s, (n) =z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P = L, L is a length of a pilot sequence, C is a positive
number, D is a positive number, N is a largest prime number not greater than L or a smallest prime
number not less than L, and R represents a quantity of sampling points for sampling a time domain
signal generated by using s, (n); or

zn),0<n<P-1

th—P),P<n<L—1’ z(n) is a base

s,(n) is the first sequence, s,(n) ={

sequence, a position index variable n in the base sequence belongs to an interval [0, P-1], P <L,
L is a length of a pilot sequence, C is a positive number, D is a positive number, N is a largest
prime number not greater than L or a smallest prime number not less than L, and R represents a
quantity of sampling points for sampling a time domain signal generated by using s, (n).

[0049] According to the third aspect or the fourth aspect, in a possible implementation, the

target function is expressed as:

N-1 D
f(So (7’1)) = Ogécgzcn (C Z So(n)ej2nn9>

n=0
where s, (n) = z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P = L, L is a length of a pilot sequence, C is a positive
number, D is a positive number, and N is a largest prime number not greater than L or a smallest
prime number not less than L; or

zn),0<n<P-1

tm—P)P<n<l—1 2 s a base

s,(n) is the first sequence, s,(n) ={

sequence, a position index variable n in the base sequence belongs to an interval [0, P-1], P <L,
L is a length of a pilot sequence, C is a positive number, D is a positive number, and N is a largest
prime number not greater than L or a smallest prime number not less than L.

[0050] According to the third aspect or the fourth aspect, in a possible implementation, the

target function is expressed as:

B N-1 j211:(n+}j:—g>k
f(so(m) = max (€ z so(n)e” R

n=0

D
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where s, (n) =z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P = L, L is a length of a pilot sequence, C is a positive
number, D is a positive number, N is a largest prime number not greater than L or a smallest prime
number not less than L, R represents a quantity of sampling points for sampling a time domain
signal generated by using s,(n), f. is a frequency of a carrier to which the pilot sequence is
mapped, and f, is a center frequency of the carrier; or

zn),0<n<P-1
th—P),P<n<L-1

sequence, a position index variable n in the base sequence belongs to an interval [0, P-1], P <L,

s,(n) is the first sequence, s,(n) ={ , z(n) is a base

L is a length of a pilot sequence, C is a positive number, D is a positive number, N is a largest
prime number not greater than L or a smallest prime number not less than L, R represents a quantity
of sampling points for sampling a time domain signal generated by using s, (n), f. is a frequency
of a carrier to which the pilot sequence is mapped, and f, is a center frequency of the carrier.

[0051] According to the third aspect or the fourth aspect, in a possible implementation, the

target function is expressed as:

N-1 D
f(so(n)) = 02’913)2(7-[ <C Z So(n)e]'ZTE(n+é)e>

n=0
where s, (n) =z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P =L, L is a length of a pilot sequence, C is a positive
number, D is a positive number, N is a largest prime number not greater than L or a smallest prime
number not less than L, f. is a frequency of a carrier to which the pilot sequence is mapped, and
f, is a center frequency of the carrier; or

zn),0<n<P-1
tn—P),P<n<L-1

sequence, a position index variable n in the base sequence belongs to an interval [0, P-1], P <L,

s,(n) is the first sequence, s,(n) ={ , z(n) is a base

L is a length of a pilot sequence, C is a positive number, D is a positive number, N is a largest
prime number not greater than L or a smallest prime number not less than L, f. is a frequency of a
carrier to which the pilot sequence is mapped, and f, is a center frequency of the carrier.

[0052] According to the third aspect or the fourth aspect, in a possible implementation, the
target function is expressed as:

F(so(m) = RCM[S(t)]ldBC_ RCMyef|ap

where s, (n) = z(n), z(n) is the first sequence, the position index variable n in the first

sequence belongs to an interval [0, P-1], P = L, and L is a length of a pilot sequence;
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RCM[s(t)]|qz = 20log [rms [(ls"—(n)' ” or RCM[s(t)]|4s = 20 log lrms [(Ln)l])?’”’

rms[sy(n)] rms[sy(n)
and s(t)is a time domain signal generated by using s,(n); and both RCM,.f|4p and C are

constants, and rms(u) represents taking a root mean square of u; or

zn),0<n<P-1

tm—P)P<n<l—1 20 s a base

s,(n) is the first sequence, s,(n) ={

sequence, a position index variable n in the base sequence belongs to an interval [0, P-1], P <L,

rms[sy(n)]

and L is a length of a pilot sequence; RCM[s(t)]|az = 20log lrms _Isolml_ ” or

rms(so(n)]

3
RCM[s(t)]|qg = 20log lrms [('S"—(n)') ” and s(t) is a time-domain signal generated by

using s, (n); and both RCM,.. |45 and C are constants, and rms(u) represents taking a root mean
square of u.

[0053] According to the third aspect or the fourth aspect, in a possible implementation,
t(n—P) represents (£(0),t(1),..,t(L—P—1)), and (¢(0),t(1),...,t(L—P—1)) is a
combination (t(O),t(l), v, t(L—P — 1)), minimizing a value of the target function, among all
values of (£(0),t(1), ..., t(L — P — 1)).

[0054] According to the third aspect or the fourth aspect, in a possible implementation, z(n) =

_j27_[(an3+bn2 an3 b(n+con)  c'n |
e N M

+7+d) orz(n) = e_j2n< oM Tk 'd), 0 <n < P — 1, the first parameter is a

in z(n), and the second parameter isb in z(n); N is a period of a cubic term that is about a position
index variable n in z(n) and that is used to generate a phase, M is a period of a quadratic term that
is about the position index variable n in z(n) and that is used to generate the phase, and K or K’
is determined based on a quantity of cyclic shifts corresponding to the pilot sequence. Optionally,
K or K’ is further determined based on N and M.

[0055] According to the third aspect, in a possible implementation, the first communication
apparatus further includes a transceiver module, and the transceiver module is configured to
receive first indication information, where the first indication information indicates the target
function.

[0056] According to the fourth aspect, in a possible implementation, the transceiver module is
further configured to receive first indication information, where the first indication information
indicates the target function.

[0057] According to the third aspect or the fourth aspect, in a possible implementation, the
first indication information is carried in DCI, a MAC CE, or an RRC message.

[0058] According to the third aspect or the fourth aspect, in a possible implementation, the one

or more parameter value combinations are used to generate a pilot sequence set, the pilot sequence
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set includes one or more pilot sequences, and one pilot sequence corresponds to one parameter
value combination.
[0059] According to the third aspect, in a possible implementation, the first communication
apparatus further includes a transceiver module, and the transceiver module is configured to
receive second indication information, where the second indication information indicates one of
the one or more parameter value combinations.
[0060] According to the third aspect, in a possible implementation, the processing module is
further configured to: generate the first sequence based on the parameter value combination
indicated by the second indication information; and generate a target pilot sequence based on the
first sequence; and

the first communication apparatus further includes a transceiver module, and the
transceiver module is configured to send the target pilot sequence.
[0061] According to the third aspect, in a possible implementation, the second indication
information indicates an index of the parameter value combination; or the second indication
information indicates a value of the first parameter and a value of the second parameter in the
parameter value combination.
[0062] According to the third aspect or the fourth aspect, in a possible implementation, the
processing module is further configured to generate a pilot sequence set based on the one or more
parameter value combinations and the first sequence, where the pilot sequence set includes one or
more pilot sequences, and one pilot sequence corresponds to one parameter value combination.
[0063] According to the third aspect or the fourth aspect, in a possible implementation, the
pilot sequences in the pilot sequence set are sorted in ascending order or descending order of
corresponding values of the target function for the parameter value combinations corresponding
to the pilot sequences; or the pilot sequences in the pilot sequence set are sorted in ascending order
or descending order of values of the first parameter in the parameter value combinations
corresponding to the pilot sequences, and pilot sequences corresponding to parameter value
combinations with a same value of the first parameter are sorted in ascending order or descending
order of values of the second parameter in the parameter value combinations with the same value
of the first parameter; or the pilot sequences in the pilot sequence set are sorted in ascending order
or descending order of values of the second parameter in the parameter value combinations
corresponding to the pilot sequences, and pilot sequences corresponding to parameter value
combinations with a same value of the second parameter are sorted in ascending order or
descending order of values of the first parameter in the parameter value combinations with the
same value of the second parameter.

[0064] According to the third aspect, in a possible implementation, the first communication
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apparatus further includes a transceiver module, and the transceiver module is configured to
receive third indication information, where the third indication information indicates a target pilot
sequence, and the target pilot sequence is a pilot sequence in the pilot sequence set.

[0065] According to the third aspect, in a possible implementation, the first communication
apparatus further includes a transceiver module, and the transceiver module is configured to send
the target pilot sequence.

[0066] According to the third aspect, in a possible implementation, the third indication
information indicates an index of the target pilot sequence.

[0067] According to the third aspect, in a possible implementation, the third indication
information is carried in DCI, a MAC CE, or an RRC message.

[0068] According to the third aspect or the fourth aspect, in a possible implementation, a value
of the first parameter in the first candidate set belongs to an interval (0, N-1], where N is a largest
prime number not greater than L or a smallest prime number not less than L, and x is an integer
greater than or equal to 2. Optionally, N is a period of the x-th order term, with respect to the
position index variable n, used for generating the phase in the first sequence.

[0069] According to the third aspect or the fourth aspect, in a possible implementation, a value
of the second parameter in the second candidate set belongs to an interval (0, M-1], or an interval
(0, N-1], or an interval (0, m—1], where m is a prime number; M is a period of the y-th order term,
with respect to the position index variable n, used for generating the phase in the first sequence; N
is a period of the x-th order term, with respect to the position index variable n, used for generating
the phase in the first sequence; x is an integer greater than or equal to 2; y is an integer greater than
or equal to 2; x is greater than y; and N is a largest prime number not greater than L or a smallest
prime number not less than L.

[0070] According to the third aspect or the fourth aspect, in a possible implementation, M =
N; or M = 2N; or M = sm?, where both s and m are prime numbers.

[0071] According to the third aspect or the fourth aspect, in a possible implementation, the

zn),0<n<P-1

< < — <l i
t(n—P),PgnSL_liandO—n_P 1, where P<L; Lis alength

first sequence s, (n) = {

of a pilot sequence; z(n) is a base sequence; a position index variable n in the base sequence
belongs to an interval [0, P-1]; P = min(N, M) or P = max(N, M); M is a period of a y-th order
term, with respect to the position index variable n, used for generating a phase in the base sequence;
and N is a period of an x-th order term, with respect to the position index variable n, used for
generating the phase in the base sequence.

[0072] According to the fourth aspect, in a possible implementation, the processing module is

specifically configured to receive fourth indication information from the second communication
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apparatus, where the fourth indication information indicates the target parameter value
combination.

[0073] A fifth aspect of this application provides a communication apparatus. The
communication apparatus includes a processor and a memory. The memory stores a computer
program or computer instructions, and the processor is configured to invoke and run the computer
program or the computer instructions stored in the memory, so that the processor implements any
one of the implementations of the first aspect or the second aspect.

[0074] Optionally, the communication apparatus further includes a transceiver, and the
processor is configured to control the transceiver to receive and send signals.

[0075] A sixth aspect of this application provides a communication apparatus, including a
processor and an interface circuit. The processor is configured to: communicate with another
apparatus through the interface circuit, and perform the method according to the first aspect or the
second aspect. There are one or more processors.

[0076] A seventh aspect of this application provides a communication apparatus, including a
processor, configured to: connect to a memory, and invoke a program stored in the memory, to
perform the method according to the first aspect or the second aspect. The memory may be located
inside or outside the communication apparatus. In addition, there are one or more processors.
[0077] In an implementation, the communication apparatuses in the third aspect and the fourth
aspect may be chips or chip systems.

[0078] An eighth aspect of this application provides a computer program product including
computer instructions. When the computer program product runs on a computer, the computer is
caused to perform any one of the implementations of the first aspect or the second aspect.

[0079] A ninth aspect of this application provides a computer-readable storage medium,
including computer instructions. When the instructions are run on a computer, the computer is
caused to perform any one of the implementations of the first aspect or the second aspect.

[0080] A tenth aspect of this application provides a chip apparatus, including a processor,
configured to invoke a computer program or computer instructions in a memory, to cause the
processor to perform any one of the implementations of the first aspect or the second aspect.
[0081] Optionally, the processor is coupled to the memory through an interface.

[0082] An eleventh aspect of this application provides a chip system. The chip system includes
a processor, and the processor is configured to invoke a computer program or computer
instructions, so that a communication device on which the chip system is installed performs any
implementation of the first aspect or the second aspect, or a communication device is enabled to
perform any implementation of the first aspect or the second aspect.

[0083] Optionally, the chip system further includes a communication interface, configured to
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communicate with another apparatus.

[0084] A twelfth aspect of this application provides a chip system. The chip system is applied
to an electronic device, the chip system includes one or more processors, and the one or more
processors are configured to invoke computer instructions and enable the electronic device to
perform any implementation of the first aspect or the second aspect.

[0085] It can be learned from the foregoing technical solution that, the first communication
apparatus determines the first candidate set and the second candidate set, where the first candidate
set includes one or more values of the first parameter, the second candidate set includes one or
more values of the second parameter, the first parameter and the second parameter are jointly used
to determine the element in the first sequence, the first sequence is the z-th order exponential
sequence, and z is an integer greater than or equal to 3; and the first communication apparatus
determines the one or more parameter value combinations based on the first candidate set and the
second candidate set, where each parameter value combination includes one value of the first
parameter and one value of the second parameter. It can be learned that the first sequence is a z-th
order exponential sequence, and z is an integer greater than or equal to 3. In this way, the first
communication apparatus can generate a pilot sequence based on the first sequence, thereby
increasing a capacity of the pilot sequence, and meeting a capacity requirement of a
communication system. Further, the first communication apparatus determines the one or more
parameter value combinations based on the first candidate set and the second candidate set, so that
the first communication apparatus selects a corresponding parameter value combination from the
one or more parameter value combinations to generate the first sequence, and generate the pilot
sequence based on the first sequence. This helps ensure PAPR performance or CM performance
of the pilot sequence.

BRIEF DESCRIPTION OF DRAWINGS

[0086] FIG. 1 is a diagram of a communication system according to an embodiment of this
application;

[0087] FIG. 2 is a diagram of an embodiment of a determining method according to an
embodiment of this application;

[0088] FIG. 3 is a diagram of an embodiment of a pilot sequence sending method according
to an embodiment of this application;

[0089] FIG. 4 is a diagram of a structure of a communication apparatus according to an
embodiment of this application;

[0090] FIG. 5 is a diagram of another structure of a communication apparatus according to an
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embodiment of this application;

[0091] FIG. 6 is a diagram of a structure of a terminal device according to an embodiment of
this application; and

[0092] FIG. 7 is a diagram of a structure of a network device according to an embodiment of

this application.

DESCRIPTION OF EMBODIMENTS

[0093] Embodiments of this application provide a determining method and a related apparatus,
so that a first communication apparatus determines a first candidate set and a second candidate set.
The first candidate set includes one or more values of a first parameter, the second candidate set
includes one or more values of a second parameter, the first parameter and the second parameter
are jointly used to determine an element in a first sequence, the first sequence is a z-th order
exponential sequence, and z is an integer greater than or equal to 3. The first communication
apparatus determines one or more parameter value combinations based on the first candidate set
and the second candidate set, where each parameter value combination includes one value of the
first parameter and one value of the second parameter. In this way, the first communication
apparatus can generate a pilot sequence based on the first sequence, thereby increasing a capacity
of the pilot sequence, and meeting a capacity requirement of a communication system. Further, the
first communication apparatus determines the one or more parameter value combinations based
on the first candidate set and the second candidate set, so that the first communication apparatus
selects a corresponding parameter value combination from the one or more parameter value
combinations to generate the first sequence, and generate the pilot sequence based on the first
sequence. This helps ensure PAPR performance or CM performance of the pilot sequence.

[0094] The following clearly and completely describes the technical solutions in embodiments
of this application with reference to the accompanying drawings in embodiments of this
application. It is clear that the described embodiments are merely some but not all of embodiments
of this application. All other embodiments obtained by a person skilled in the art based on
embodiments of this application without creative efforts shall fall within the protection scope of
this application.

[0095] The term "and/or" in this application describes only an association relationship for
describing associated objects and represents that three relationships may exist. For example, A
and/or B may represent the following three cases: Only A exists, both A and B exist, and only B
exists. In addition, the character "/" in this application generally indicates an "or" relationship

between the associated objects.
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[0096] In wireless communication, the most important and challenging task is to cope with
variability and uncertainty in a wireless transmission environment. For a transmitting side, an
efficient communication scheme can achieve better utilization of instantaneous channel
information and implement appropriate information and/or signal preprocessing at the transmitting
side, so that transmission of the transmitter can match an instantaneous channel capacity. This
problem is more important and complex in multi-user communication and multi-antenna
communication.

[0097] To implement this function, the instantaneous channel information needs to be obtained
at the transmitting side before transmission. It is clear that the more accurate the instantaneous
channel information obtained at the transmitting side is, the better. A most common manner of
obtaining the instantaneous channel information is channel measurement. In a time division
multiplexing system, because a channel from the transmitting side to a receiving side has good
reciprocity with a channel from the receiving side to the transmitting side, instantaneous channel
information may be obtained at the transmitting side by estimating the channel from the receiving
side to the transmitting side at the transmitting side. In a cellular communication network, a
terminal device transmits a reference signal to a base station, so that the base station obtains
instantaneous channel information between the terminal device and the base station by measuring
the reference signal. The reference signal may be an SRS.

[0098] Because a cellular network needs to be networked to serve a plurality of users, when
the terminal device sends the SRS, the SRS needs to support a specific capacity, and correlation
between SRSs is good, to avoid interference between SRSs corresponding to a terminal device in
a cell and a terminal device in another cell. Specifically, when a base station simultaneously
receives SRSs of a plurality of terminal devices in a local cell, if a plurality of SRSs occupy non-
orthogonal time-frequency resources, and without loss of generality, assuming that two SRSs
occupy a same time-frequency resource, there is a lower correlation between the two SRSs. This
indicates that when each of the SRSs is decoded to estimate a channel between the terminal device
corresponding to the SRS and the base station, interference caused by the other SRS to a currently
being decoded SRS is lower, and a channel between the terminal device and the base station can
be obtained as real as possible by using the currently being decoded SRS.

[0099] For the receiver, to achieve correct reception and demodulation of data, the
instantaneous channel information also needs to be obtained. This can be implemented by
transmitting, on some specific time-frequency resources in transmission, specific information that
is known to both the transmitter and the receiver. A signal carrying the information may be referred
to as a DMRS. At the receiving side, on a time-frequency resource corresponding to the DMRS,
because information transmitted by the DMRS is known, a channel through which the DMRS
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passes, namely, a channel from the transmitting side to the receiving side, can be obtained through
decoding.

[00100] With the development of multi-antenna technologies and increase of multi-user
requirements, a quantity of pilots that need to be used simultaneously is growing. Therefore, there
is an increasingly strong demand for large-capacity pilot sequences. In NR R15, methods for
generating SRS sequences and DMRS sequences (both the SRS sequences and the DMRS
sequences may be referred to as pilot sequences) are specified. During the research and
standardization processes of R16 to R19, there are almost always corresponding research topics or
standard topics aimed at enhancing capacities of SRSs and DMRSs, and PAPR performance and/or
CM performance of the SRSs and DMRSs are also concerned. Currently, a terminal device may
generate pilot sequences by using ZC sequences. Specifically, the terminal device performs
truncation or cyclic shift extension on the ZC sequences to obtain the pilot sequences. Although
the ZC sequences have advantages in terms of PAPR performance or CM performance, the ZC
sequences have a small capacity, and it is difficult to meet capacity requirements of communication
systems. This application provides a corresponding technical solution. A first communication
apparatus determines a first candidate set and a second candidate set. The first candidate set
includes one or more values of a first parameter, the second candidate set includes one or more
values of a second parameter, the first parameter and the second parameter are jointly used to
determine an element in a first sequence, the first sequence is a z-th order exponential sequence,
and z is an integer greater than or equal to 3. In this way, the first communication apparatus can
generate a pilot sequence based on the first sequence, thereby increasing a capacity of the pilot
sequence, and meeting a capacity requirement of a communication system. The first
communication apparatus determines one or more parameter value combinations based on the first
candidate set and the second candidate set, where each parameter value combination includes one
value of the first parameter and one value of the second parameter. Further, it is convenient for the
first communication apparatus to select a corresponding parameter value combination from the
one or more parameter value combinations to generate the first sequence, and generate the pilot
sequence based on the first sequence. This helps ensure PAPR performance or CM performance
of the pilot sequence. For details, refer to related descriptions in the following embodiments.
[00101] The technical solutions of this application may be applied to a cellular communication
system related to the 3rd generation partnership project (3rd generation partnership project, 3GPP),
for example, a fourth generation (4th generation, 4G) communication system, a 5G communication
system, or a communication system after the fifth generation communication system, for example,
a sixth generation communication system. For example, the fourth generation communication

system may include a long term evolution (long term evolution, LTE) communication system. The
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fifth generation communication system may include a new radio (new radio, NR) communication
system. The technical solutions of this application may also be applied to a wireless fidelity
(wireless fidelity, Wi-Fi) system, a communication system that supports convergence of a plurality
of wireless technologies, a device-to-device (device-to-device, D2D) system, or a vehicle-to-
everything (vehicle-to-everything, V2X) communication system.

[00102] A communication system to which the technical solutions provided in this application
are applicable includes a first communication apparatus and a second communication apparatus.
The first communication apparatus and the second communication apparatus perform the technical
solutions in this application. The first communication apparatus is a network device, and the
second communication apparatus is a terminal device, or the first communication apparatus is a
terminal device, and the second communication apparatus is a network device.

[00103] The following describes a terminal device and a network device in this application.
[00104] The terminal device is also referred to as user equipment (user equipment, UE), a
mobile station (mobile station, MS), a mobile terminal (mobile terminal, MT), customer premises
equipment (customer premises equipment, CPE), or the like. The terminal device is a device that
includes a wireless communication function (providing a user with voice/data connectivity), for
example, a handheld device having a wireless connection function, a vehicle-mounted device, or
a machine type communication (machine type communication, MTC) terminal. Currently, the
terminal device may include a mobile phone (mobile phone), a tablet computer, a notebook
computer, a palmtop computer, a mobile internet device (mobile internet device, MID), a wearable
device, a virtual reality (virtual reality, VR) device, an augmented reality (augmented reality, AR)
device, a wireless terminal in industrial control (industrial control), a wireless terminal (for
example, an uncrewed aerial vehicle or a vehicle) in self driving (self driving), a wireless terminal
in a remote medical surgery (remote medical surgery), a wireless terminal in a smart grid (smart
grid), a wireless terminal in transportation safety (transportation safety), a wireless terminal in a
smart city (smart city), a wireless terminal in a smart home (smart home), or the like. For example,
the wireless terminal in self-driving may be an uncrewed aerial vehicle, a helicopter, or an airplane.
For example, a wireless terminal in vehicle-to-everything may be a vehicle-mounted device, an
entire vehicle device, a vehicle-mounted module, a vehicle, or a ship. The wireless terminal in the
industrial control may be a camera, a robot, a robotic arm, or the like. The wireless terminal in the
smart home may be a television, an air conditioner, a sweeper, a sound box, a set-top box, or the
like.

[00105] It should be noted that the terminal device may be a device or an apparatus with a chip,
adevice or an apparatus integrated with a circuit, or a chip, a module, or a control unit in the device
or the apparatus shown above. This is not specifically limited in this application.
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[00106] The network device is an apparatus that is deployed in a radio access network and that
provides a wireless communication function for the terminal device. The network device may be
a radio access network (radio access network, RAN) node that enables the terminal device to
access the wireless network, and may also be referred to as an access network device, a RAN entity,
an access node, a network node, a communication apparatus, or the like.

[00107] The network device includes but is not limited to an evolved NodeB (evolved NodeB,
eNB), a radio network controller (radio network controller, RNC), a NodeB (NodeB, NB), a base
station controller (base station controller, BSC), a base transceiver station (base transceiver station,
BTS), a home base station (for example, a home evolved NodeB or a home NodeB, HNB), a
baseband unit (baseband unit, BBU), an access point (access point, AP) in a wireless fidelity
(wireless fidelity, Wi-Fi) system, a wireless relay node, a wireless backhaul node, a transmission
point (transmission point, TP), a transmission reception point (transmission reception point, TRP),
or the like. Alternatively, the network device may be a network device in a 5G mobile
communication system, for example, a next generation NodeB (hext generation NodeB, gNB), a
TRP, or a TP in an NR system, or one antenna panel or a group of antenna panels (including a
plurality of antenna panels) of a base station in a 5G mobile communication system. Alternatively,
the network device may be a network node that forms a gNB or a transmission point, for example,
a baseband unit (baseband unit, BBU) or a distributed unit (distributed unit, DU).

[00108] In some deployments, a gNB may include a central unit (central unit, CU) and a DU.
The gNB may further include an active antenna unit (active antenna unit, AAU). The CU
implements some functions of the gNB, and the DU implements some functions of the gNB.
[00109] Forexample, the CU is responsible for processing a non-real-time protocol and service,
and implements functions of a radio resource control (radio resource control, RRC) protocol layer
and a packet data convergence protocol (packet data convergence protocol, PDCP) layer. The DU
is responsible for processing a physical layer protocol and a real-time service, and implements
functions of a radio link control (radio link control, RLC) layer, a media access control (media
access control, MAC) layer, and a physical (physical, PHY) layer. The AAU implements some
physical layer processing functions, radio frequency processing, and a function related to an active
antenna. The information at the RRC layer is finally changed to the information at the PHY layer,
or is changed from the information at the PHY layer. Therefore, in this architecture, higher layer
signaling (for example, RRC layer signaling) may be considered as being sent by the DU or sent
by the DU and the AAU.

[00110] It may be understood that a network device may be a device including one or more of
a CU node, a DU node, and an AAU node. In addition, the CU may be classified into a network
device in an access network (radio access network, RAN), or the CU may be classified into a

24



10

15

20

25

30

35

network device in a core network (core network, CN). This is not limited in this application.
[00111] It should be noted that the network device may be a device or an apparatus with a chip,
a device or an apparatus integrated with a circuit, or a chip, a module, or a control unit in the device
or the apparatus shown above. This is not specifically limited in this application.

[00112] FIG. 1 is a diagram of a communication system according to an embodiment of this
application. As shown in FIG. 1, the communication system includes a base station 101 and a
terminal device 102. The base station 101 may send a DMRS to the terminal device 102, and the
terminal device 102 may measure the DMRS to obtain quality of a channel between the base
station 101 and the terminal device 102. Alternatively, the terminal device 102 may send an SRS
to the base station 101, and the base station 101 may measure the SRS to obtain quality of a channel
between the terminal device 102 and the base station 101.

[00113] It should be noted that FIG. 1 describes only a scenario in which an SRS or a DMRS is
transmitted between the base station 101 and the terminal device 102. In actual application, this
application is also applicable to a scenario in which a synchronization signal, a scrambled signal,
or the like is transmitted between the base station 101 and the terminal device 102. A specific
scenario to which this application is applicable is not limited.

[00114] The following describes the technical solutions of this application with reference to
specific embodiments.

[00115] FIG. 2 is a diagram of an embodiment of a determining method according to an
embodiment of this application. Refer to FIG. 2. The method includes the following steps.
[00116] 201: A first communication apparatus determines a first candidate set and a second
candidate set.

[00117] The first candidate set includes one or more values of a first parameter. The second
candidate set includes one or more values of a second parameter. The first parameter and the
second parameter are jointly used to determine an element in a first sequence, the first sequence is
a z-th order exponential sequence, and z is an integer greater than or equal to 3. For example, the
first sequence is a cubic exponential sequence, a quartic exponential sequence, or a quintic
exponential sequence.

[00118] Optionally, the first parameter and the second parameter are jointly used to determine
a phase of the element in the first sequence.

[00119] Optionally, the first parameter is a coefficient of an x-th order term, with respect to a
position index variable n, used for generating a phase in the first sequence; and the first parameter
is an integer. The second parameter is a coefficient of a y-th order term, with respect to the position
index variable n, used for generating the phase in the first sequence; and the second parameter is
an integer. x is an integer greater than or equal to 2, y is an integer greater than or equal to 2, and
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X is greater than y. For example, the first sequence is a cubic exponential sequence, and may be

3 2
- ,-Zn(%#%%m)

. 3 b(n%+con) c'n
- 271(““ : : :d)
orz(n) =e N M k") and

0<n<P-1.P=L,orP<L,andL isalength of a pilot sequence. The first parameter may be

specifically represented as z(n) = e

a, and the second parameter may be b. Certainly, the first parameter may be % and the second

parameter may be %. Both % and % may be integers or non-integers.

[00120] The following describes value ranges respectively corresponding to N and M in the
first sequence.

[00121] N is a period of the x-th order term, with respect to the position index variable n, used
for generating the phase in the first sequence, and N is an integer. N is a largest prime number not
greater than L or a smallest prime number not less than L. For example, the first sequence is a
cubic exponential sequence, and N is a period of a cubic term, with respect to the position index
variable n, used for generating the phase in the first sequence.

[00122] M is a period of the y-th order term, with respect to the position index variable n, used
for generating the phase in the first sequence; and M is an integer. For example, the first sequence
is a cubic exponential sequence; and M is a period of a quadratic term, with respect to the position
index variable n, used for generating the phase in the first sequence. In a possible implementation,
M = N. In another possible implementation, M is a prime number not equal to N. In still another
possible implementation, M = 2N. In yet another possible implementation, M = sm?, where both
s and m are prime numbers.

[00123] Optionally, the value of the first parameter in the first candidate set belongs to an
interval (0, N-1]. N is the period of the x-th order term, with respect to the position index variable
n, used for generating the phase in the first sequence. Optionally, the value of the first parameter
is an integer, that is, the value of the first parameter may be an integer belonging to the interval (0,
N-1].

[00124] The following describes some possible implementations of the value of the second
parameter in the second candidate set.

[00125] Implementation 1: The value of the second parameter in the second candidate set
belongs to an interval (0, M-1].

[00126] Implementation 2: The value of the second parameter in the second candidate set
belongs to an interval (0, N-1].

[00127] Inthis implementation, generally, N is a factor of M. For example, M = 2N.

[00128] Implementation 3: The value of the second parameter in the second candidate set
belongs to an interval (0, m—1], where m is a prime number.

[00129] In this implementation, M = sm?.
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[00130] Optionally, the value of the second parameter is an integer, that is, the value of the
second parameter may be an integer belonging to the intervals shown in Implementation 1 to
Implementation 3.

[00131] 202: The first communication apparatus determines one or more parameter value
combinations based on the first candidate set and the second candidate set.

[00132] Each of the one or more parameter value combinations includes one value of the first
parameter and one value of the second parameter.

[00133] Optionally, the one or more parameter value combinations may be a subset of all
parameter value combinations including all values of the first parameter in the first candidate set
and all values of the second parameter in the second candidate set.

[00134] Optionally, each of the one or more parameter value combinations meets a first target
condition.

[00135] Optionally, that each of the one or more parameter value combinations meets the first
target condition includes: among all the values of the first parameter in the first candidate set and
all the values of the second parameter in the second candidate set, Q parameter value combinations
corresponding to first Q values that minimize a value of a target function. Q is an integer greater
than or equal to 1.

[00136] The target function is a function related to a PAPR or a function related to a CM. That
is, the target function is a function representing the PAPR or the CM.

[00137] In a possible implementation, the first sequence is represented as z(n), the position
index variable n in the first sequence belongs to an interval [0, P-1],0 <n <P —-1,P=L,and L
is a length of a pilot sequence. The first communication apparatus determines s, (n) based on z(n),

aiming at adjusting a length of z(n) to L. Because P = L, s,(n) =z(n). The target function is
represented as f (s,(n)).

[00138] Generally, when calculating a value of f (so (n)), the first communication apparatus
may ignore a linear term and a constant term in a phase of z(n). For example, if the first sequence
is a cubic exponential sequence, and the first sequence is represented as z(n) =
and b2

—j2n(7+7), and 0<n<P-—1. Because P = L, s5,(n) =

. an3 bn? cn
e _]27T<T+7+7+d)

e‘jz”(T+72), and0<n<L-—1.

[00139] The first communication apparatus determines the one or more parameter value
combinations from all the values of the first parameter in the first candidate set and all the values
of the second parameter in the second candidate set based on the target function f (so (n)). In other
words, the first communication apparatus aims at selecting a specific quantity of one or more

parameter value combinations that optimize performance of the target function. Specifically, it
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may be represented as:

(a,b)q = argming (f(so(n))) Formula 1
a,b
[00140] (a,b), represents Q combinations (a, b), and ari)g ming (f (so(n))) represents Q
a,

combinations (a, b) corresponding to Q values that minimize a value of the target function
f(s,(n)), among all values of a in the first candidate set and all values of b. That is, values of the
target function £ (s, (n)) that correspond to the Q combinations (a, b) are not greater than a value
of the target function (s, (n)) that corresponds to another combination (a, b).

[00141]  The target function f(s,(n)) may be a function related to a PAPR, so that the selected
Q combinations (a, b) minimize a corresponding PAPR of s,(n). Optionally, f(so(n)) may also
be represented as PAPR(s,(n)).

[00142] Based on definition of the PAPR, the following describes several possible
representations of the target function f(so(n)). This application is still applicable to another
representation. This is not specifically limited in this application.

[00143] In a possible implementation, f(so (n)) may be represented as:

j2mnk

D
f(so(n) = cnax <C Yh-ls,(n)e R ) Formula 2

[00144] s,(n) =z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P =L, and L is a length of a pilot sequence. R represents

a quantity of sampling points for sampling a time domain signal generated by using s, (n), and R

Is a positive number. C is a positive number. For example, C=1,0r C = \/iﬁ. D is a positive number.

For example, D =1, or D = 2. N is a largest prime number not greater than L or a smallest prime
number not less than L. In this implementation, the first sequence may also be referred to as a base
sequence.

[00145]  In another possible implementation, £ (s, (n)) may be represented as:

f(so(m) = Ozréciazcn(C YNt so(n)ejZ”"G)D Formula 3
[00146] s,(n) =z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P =L, and L is a length of a pilot sequence. C is a positive
1
Nt
is a largest prime number not greater than L or a smallest prime number not less than L. In this

number. For example, C=1,0r C = D is a positive number. For example, D=1,orD =2. N

implementation, the first sequence may also be referred to as a base sequence.

[00147]  In still another possible implementation, f (s, (n)) may be represented as:
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fc
jZn( +f0>k
f(so(n) = max <C YN-ls,(n)e” R ) Formula 4

[00148] s,(n) =z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P =L, and L is a length of a pilot sequence. R represents

a quantity of sampling points for sampling a time domain signal generated by using s, (n), and R

is a positive number. C is a positive number. For example, C=1,0r C = \/iﬁ. D is a positive number.

For example, D =1, or D = 2. N is a largest prime number not greater than L or a smallest prime
number not less than L. f. is a frequency of a carrier to which the pilot sequence is mapped, and
f, is a center frequency of the carrier.

[00149] Instill another possible implementation, f(so (n)) may be represented as:

) feya\ P
f(so(n)) = max (Czn “3s,(n )ejzn(n+fo)9) Formula 5
[00150] s,(n) =z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P =L, and L is a length of a pilot sequence. C is a positive
= =L
number. For example, C=1,0r C = N
is a largest prime number not greater than L or a smallest prime number not less than L. f. is a

D is a positive number. For example, D=1,orD =2. N

frequency of a carrier to which the pilot sequence is mapped, and f, is a center frequency of the
carrier.

[00151] In Formula 2 to Formula 5, R may be predefined in a protocol, or may be configured
and indicated by using indication information. This is not specifically limited in this application.
Generally, R > L. Specially, R > 4L.

[00152] Based on definition of CM performance, the following describes several possible
representations of the target function f(so(n)). This application is still applicable to another
representation. This is not specifically limited in this application.

[00153] Ina possible implementation, f(so (n)) may be represented as follows:

RCM[s(D)]lap—RCMyeflap

f(so(m) = - Formula 6

[00154] s,(n) =z(n), z(n) is the first sequence, the position index variable n in the first

sequence belongs to an interval [0, P-1], P =L, and L is a length of a pilot sequence. RCM,..¢| 45

and C are both constants.

[00155] Inapossible implementation, RCM[s(t)]|45 May be defined in a continuous form, and
s _ |so (1)

may be specifically represented as RCM|[s(t)]|q4z = 20 log lrms [(rms Y ” rms(u)

represents taking a root mean square of u, and s(t) is a time domain signal generated by using
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j2nnt

so(n), thatis, s(t) = YN-ts,(n)e & .

[00156] In another possible implementation, RCM[s(t)]|,5 May be defined in a discrete form,

3
and may be specifically represented as RCM|[s(t)]|45 = 20 log [rms [(L")']) ” rms(u)

rms[s,(n)

j2nnk

represents taking a root mean square of u, and s(n) = YN} s,(n)e & .

[00157] Generally, if M is far greater than N, the parameter value combinations corresponding
to the Q values that minimize the value of the target function are selected by using the foregoing
target function, and the parameter value combination is used to determine the first sequence, where
the first sequence may be used to generate the pilot sequence. This helps improve PAPR
performance or CM performance of the pilot sequence. Further, the target function may be a
function related to PAPR performance or CM performance, which helps further improve the PAPR
performance or the CM performance of the pilot sequence.

[00158] In another possible implementation, the first sequence is represented as s, (n), where
the position index variable n in the first sequence belongs to an interval [0, P-1], 0 <n <P —1,
P <L, and L is a length of a pilot sequence. Optionally, P = min(N, M) or P = max(N, M).
[00159] The first communication apparatus determines s,(n) based on z(n), aiming at
adjusting a length of z(n) to L. Because P < L, how to extend z(n) to s,(n) needs to be considered.
When0 <n<P-1,s,(n) = z(n). Generally, a linear term and a constant term in a phase of

z(n) may be ignored in s,(n). For example, the first sequence is a cubic exponential sequence,

an3 bn?

s,(n) = e’ 2"(T+7>, and 0 <n < P — 1. s,(n) may be represented as:

w0 =GP SIEETL o7
[00160] Leti =n — P, and a specific form of t(i) may be expressed as: (t(O), t(1),..,t(L —
P-1))= arg min(f([z(0),z(1), ..., z(P — 1),t(0), t(1), ..., t (L — P — D)]).

£(0),6(1),...t(L—P—1)
[00161]  (t(0),t(1), ..., t(L — P — 1)) represents a combination (¢(0), t(1), ..., t(L — P — 1)),

and arg min(f([z(0),z(1), ..., z(P),t(0),t(1),...,t(L — P — 1)])) represents a
£(0),6(1),...t(L—P—1)

combination (¢(0),t(1), ..., t(L — P — 1)), minimizing a value of the target function f(s,(n)),
within an interval of all possible values of (t(O), t(1),..,t(L—P— 1)). The ellipsis part includes
t(2), and t(3) to t(t — P — 2). A value set of (i) is e /*™w, where 0 <w < W — 1, W is an
integer, and is usually a positive integer, for example, W = P or W = N.

[00162] The first communication apparatus determines the one or more parameter value

combinations from all the values of the first parameter in the first candidate set and all the values
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of the second parameter in the second candidate set based on the target function f (so (n)). In other
words, the first communication apparatus aims at selecting a specific quantity of one or more
parameter value combinations that optimize performance of the target function. For details, refer
to the related description of Formula 1, where s,(n) in Formula 1 is replaced with s, (n) shown
in Formula 7.

[00163] The target function f(s,(n)) may be a function related to the PAPR or the CM.
Specifically, for some possible representations of the target function f (so (n)), refer to Formula 2
to Formula 6. A difference lies in that s,(n) in Formula 2 to Formula 6 is replaced with s, (n)
shown in Formula 7.

[00164] It should be noted that z(n) in Formula 2 to Formula 6 may also be generated by a

. P (N LN
basic sequence and a supplementary sequence. For example, z(n) =e g "(N M K )

. an3
z(n)=x(n)y(n), the basic sequence x(n) = e 7>~ , and the supplementary sequence y(n) =

. bn? cn
e_]zn( m K+d) That is, the sequence z(n) is obtained by performing element-wise multiplication

on x(n) and y(n).

[00165] Optionally, the one or more parameter value combinations are used to generate a pilot
sequence set, the pilot sequence set includes one or more pilot sequences, and one pilot sequence
corresponds to one parameter value combination.

[00166] The following describes some possible sorting manners of pilot sequences in the pilot
sequence set. This application is still applicable to another sorting manner. This is not specifically
limited in this application.

[00167] Implementation 1: The pilot sequences in the pilot sequence set are sorted in ascending
order or descending order of corresponding values of a target function for the parameter value
combinations corresponding to the pilot sequences.

[00168] For example, Q parameter value combinations include four parameter value
combinations: a parameter value combination 1 to a parameter value combination 4. The parameter
value combination 1 corresponds to a pilot sequence 1, the parameter value combination 2
corresponds to a pilot sequence 2, the parameter value combination 3 corresponds to a pilot
sequence 3, and the parameter value combination 4 corresponds to a pilot sequence 4. A value of
the target function for the parameter value combination 1 is al, a value of the target function for
the parameter value combination 2 is a2, a value of the target function for the parameter value
combination 3 is a3, and a value of the target function for the parameter value combination 4 is a4.
al > a3 > a2 > a4. Therefore, the pilot sequence set may be represented as {pilot sequence 1, pilot

sequence 3, pilot sequence 2, pilot sequence 4}.
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[00169] It should be noted that, the foregoing is merely an example, and the pilot sequences in
the pilot sequence set may alternatively be sorted in another order of the corresponding values of
the target function for the parameter value combinations corresponding to the pilot sequences. This
is not specifically limited in this application.

[00170] Implementation 2: The pilot sequences in the pilot sequence set are sorted in ascending
order or descending order of values of the first parameter in the parameter value combinations
corresponding to the pilot sequences, and pilot sequences corresponding to parameter value
combinations with a same value of the first parameter are sorted in ascending order or descending
order of values of the second parameter in the parameter value combinations with the same value
of the first parameter.

[00171] For example, Q parameter value combinations include four parameter value
combinations: a parameter value combination 1 to a parameter value combination 4. The parameter
value combination 1 corresponds to a pilot sequence 1, the parameter value combination 2
corresponds to a pilot sequence 2, the parameter value combination 3 corresponds to a pilot
sequence 3, and the parameter value combination 4 corresponds to a pilot sequence 4. The
parameter value combination 1 is represented as (al, bl), the parameter value combination 2 is
represented as (a2, b2), the parameter value combination 3 is represented as (a3, b3), and the
parameter value combination 4 is represented as (a4, b4). al > a2 = a3 > a4, and bl > b3 > b2 >
b4. Therefore, the pilot sequence set may be represented as {pilot sequence 1, pilot sequence 3,
pilot sequence 2, pilot sequence 4}.

[00172] It should be noted that, the pilot sequences in the pilot sequence set may alternatively
be sorted in another order of the values of the first parameter in the parameter value combinations
corresponding to the pilot sequences, and the pilot sequences corresponding to the parameter value
combinations with the same value of the first parameter may alternatively be sorted in another
order of the values of the second parameter in the parameter value combinations with the same
value of the first parameter. This is not specifically limited in this application.

[00173] Implementation 3: The pilot sequences in the pilot sequence set are sorted in ascending
order or descending order of values of the second parameter in the parameter value combinations
corresponding to the pilot sequences, and pilot sequences corresponding to parameter value
combinations with a same value of the second parameter are sorted in ascending order or
descending order of values of the first parameter in the parameter value combinations with the
same value of the second parameter.

[00174] It should be noted that, the pilot sequences in the pilot sequence set may alternatively
be sorted in another order of the values of the second parameter in the parameter value
combinations corresponding to the pilot sequences, and the pilot sequences corresponding to the
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parameter value combinations with the same value of the second parameter may alternatively be
sorted in another order of the values of the first parameter in the parameter value combinations
with the same value of the second parameter. This is not specifically limited in this application.
[00175] The foregoing shows the implementations in which the first sequence is used to
generate a pilot sequence. In actual application, the first sequence in this application may
alternatively be used to generate another type of sequence. This is not specifically limited in this
application. For example, the first sequence may alternatively be used to generate a
synchronization sequence or a scrambling sequence. For the synchronization sequence or the
scrambling sequence, the foregoing target function may be a function related to related
performance.

[00176] It should be noted that, Q may be predefined in a protocol, or Q may be determined by
L, or a plurality of preset values may be predefined in a protocol and indicated by indication
information. This is not specifically limited in this application.

[00177] It should be noted that the target function may be predefined in a protocol, or a
candidate set of target functions may be predefined in a protocol and indicated by indication
information. The following describes this implementation with reference to step 202a.

[00178] Optionally, the embodiment shown in FIG. 2 further includes step 202a. Step 202a may
be performed before step 202.

[00179] 202a: A second communication apparatus sends first indication information to the first
communication apparatus, and correspondingly, the first communication apparatus receives the
first indication information from the second communication apparatus.

[00180] The first indication information indicates the target function.

[00181] Optionally, the first indication information may be carried on a physical broadcast
channel. Optionally, the first indication information is carried in DCI, a MAC CE, or an RRC
message.

[00182] Optionally, the embodiment shown in FIG. 2 further includes step 202b and step 202c.
[00183] 202b: The second communication apparatus determines a first candidate set and a
second candidate set.

[00184] 202c: The second communication apparatus determines one or more parameter value
combinations based on the first candidate set and the second candidate set.

[00185] Step 202b and step 202c are similar to step 201 and step 202 in the embodiment shown
in FIG. 2. For details, refer to related descriptions of step 201 and step 202 in the embodiment
shown in FIG. 2. Details are not described herein again.

[00186] Optionally, if the embodiment shown in FIG. 2 further includes step 2023, there is no
fixed execution sequence between step 202a and steps 202b and 202c. Steps 202b and 202¢ may
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be performed first, and then step 202a may be performed; or step 202a may be performed first,
and then steps 202b and 202c may be performed; or steps 202b and 202c¢ and step 202a may be
performed at the same time based on situations. This is not specifically limited in this application.
[00187] It should be noted that steps 202b and 202c are merely an example implementation. In
actual application, after the first communication apparatus determines the one or more parameter
value combinations, the first communication apparatus may send the one or more parameter value
combinations to the second communication apparatus.

[00188] In a possible implementation, after the second communication apparatus determines
the one or more parameter value combinations, the second communication apparatus may indicate
one of the parameter value combinations to the first communication apparatus. The following
provides descriptions with reference to step 203.

[00189] Optionally, the embodiment shown in FIG. 2 further includes step 203. Step 203 may
be performed after step 202.

[00190] 203: The second communication apparatus sends second indication information to the
first communication apparatus, and correspondingly, the first communication apparatus receives
the second indication information from the second communication apparatus.

[00191] The second indication information indicates one of the one or more parameter value
combinations.

[00192] Optionally, the second indication information indicates an index of the parameter value
combination, or the second indication information indicates a value of the first parameter and a
value of the second parameter in the parameter value combination.

[00193] Optionally, the second indication information is carried in DCI, a MAC CE, oran RRC
message.

[00194] It should be noted that, if the embodiment shown in FIG. 2 further includes step 202b
and step 202c, step 203 may be performed after step 202c.

[00195] Optionally, the embodiment shown in FIG. 2 further includes step 204 to step 206. Step
204 to step 206 may be performed after step 203.

[00196] 204: The first communication apparatus generates a first sequence based on the
parameter value combination indicated by the second indication information.

[00197] Specifically, the first communication apparatus determines the first sequence based on
the value of the first parameter and the value of the second parameter in the parameter value
combination.

[00198] 205: The first communication apparatus generates a target pilot sequence based on the
first sequence.

[00199] Optionally, the second indication information further indicates at least one of the
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following: a value of a third parameter, a value of a fourth parameter, or a value of a fifth parameter.
The third parameter indicates a quantity of cyclic shifts corresponding to the target pilot sequence,
the fourth parameter indicates an index of a cyclic shift used by the target pilot sequence, and the
fifth parameter indicates a same constant phase rotation added to each element in the target pilot
sequence.

[00200] Optionally, the first communication apparatus generates the first sequence based on the
parameter value combination indicated by the second indication information and at least one of
the value of the third parameter, the value of the third parameter, and the value of the fifth
parameter.

[00201] 206: The first communication apparatus sends the target pilot sequence to the second
communication apparatus, and correspondingly, the second communication apparatus receives the
target pilot sequence from the first communication apparatus.

[00202] Specifically, the first communication apparatus generates a pilot signal on a
predetermined time-frequency resource based on the target pilot sequence by using a
corresponding waveform.

[00203] In a possible implementation, the first communication apparatus is a terminal device,
the second communication apparatus is a network device, and the target pilot sequence is an SRS
sequence. The network device may measure the SRS sequence, to complete sounding and/or
estimation of an uplink channel from the terminal device to the network device. Optionally, due to
reciprocity between a downlink channel from the network device to the terminal device and the
uplink channel from the terminal device to the network device, the network device may estimate
the downlink channel based on an estimation result of the uplink channel.

[00204] In another possible implementation, the first communication apparatus is a network
device, the second communication apparatus is a terminal device, and the target pilot sequence is
a DMRS sequence. The terminal device measures the DMRS sequence, to complete sounding
and/or estimation of a downlink channel from the network device to the terminal device. Optionally,
due to reciprocity between an uplink channel from the terminal device to the network device and
the downlink channel from the network device to the terminal device, the terminal device may
estimate the uplink channel based on an estimation result of the downlink channel.

[00205] In another possible implementation, the first communication apparatus and the second
communication apparatus may separately determine a pilot sequence set based on the one or more
parameter value combinations. Then, the second communication apparatus may indicate one of
pilot sequences to the first communication apparatus. Optionally, the embodiment shown in FIG.
2 further includes step 207. Step 207 may be performed after step 202.

[00206] 207: The first communication apparatus generates a pilot sequence set based on the one
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or more parameter value combinations and the first sequence.

[00207] The pilot sequence set includes one or more pilot sequences, one pilot sequence
corresponds to one parameter value combination, and different pilot sequences correspond to
different parameter value combinations. For some possible sorting manners of the pilot sequences
in the pilot sequence set, refer to the foregoing related descriptions. Details are not described herein
again.

[00208] Optionally, the embodiment shown in FIG. 2 further includes step 208.

[00209] 208: The second communication apparatus generates a pilot sequence set based on the
one or more parameter value combinations and the first sequence.

[00210] Step 208 is similar to step 207. For details, refer to related descriptions of step 207.
Details are not described herein again.

[00211] Optionally, there is no fixed execution sequence between step 207 and step 208. Step
207 may be performed before step 208, or step 208 may be performed before step 207, or step 207
and step 208 may be performed at the same time based on situations. This is not specifically limited
in this application.

[00212] It should be noted that step 208 is merely an example implementation. In actual
application, after the first communication apparatus determines the pilot sequence set, the first
communication apparatus may send the pilot sequence set to the second communication apparatus.
[00213] Optionally, the embodiment shown in FIG. 2 further includes step 209. Step 209 may
be performed after step 208.

[00214] 209: The second communication apparatus sends third indication information to the
first communication apparatus, and correspondingly, the first communication apparatus receives
the third indication information from the second communication apparatus.

[00215] The third indication information indicates a target pilot sequence, and the target pilot
sequence is a pilot sequence in the pilot sequence set.

[00216] Optionally, the third indication information indicates an index of the target pilot
sequence.

[00217] Optionally, the embodiment shown in FIG. 2 further includes step 210. Step 210 may
be performed after step 209.

[00218] 210: The first communication apparatus sends the target pilot sequence to the second
communication apparatus, and correspondingly, the second communication apparatus receives the
target pilot sequence from the first communication apparatus.

[00219] Step 210 is similar to step 206. For details, refer to related descriptions of step 206.
Details are not described herein again.

[00220] In this embodiment of this application, the first communication apparatus determines
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the first candidate set and the second candidate set, where the first candidate set includes the one
or more values of the first parameter, the second candidate set includes the one or more values of
the second parameter, the first parameter and the second parameter are jointly used to determine
the element in the first sequence, the first sequence is the z-th order exponential sequence, and z
is an integer greater than or equal to 3; and the first communication apparatus determines the one
or more parameter value combinations based on the first candidate set and the second candidate
set, where each parameter value combination includes one value of the first parameter and one
value of the second parameter. It can be learned that the first sequence is a z-th order exponential
sequence, and z is an integer greater than or equal to 3. In this way, the first communication
apparatus can generate a pilot sequence based on the first sequence, thereby increasing a capacity
of the pilot sequence, and meeting a capacity requirement of a communication system. Further, the
first communication apparatus determines the one or more parameter value combinations based
on the first candidate set and the second candidate set, so that the first communication apparatus
selects a corresponding parameter value combination from the one or more parameter value
combinations to generate the first sequence, and generate the pilot sequence based on the first
sequence. This helps ensure PAPR performance or CM performance of the pilot sequence.

[00221] It should be noted that the embodiment shown in FIG. 2 shows only an implementation
in which the first communication apparatus determines the parameter value combination including
the first parameter and the second parameter. In actual application, for another parameter in the
first sequence, the first communication apparatus may also determine some values of the another
parameter in a similar manner. This is not specifically limited in this application. That is, the
parameter value combination may include more parameters. For example, the first sequence is
- j2n<aTnS+ﬁ+%+d)

M , the first parameter is a, and the second parameter is b. The first

z(n)=e
communication apparatus may also determine, in a similar manner, some possible values
respectively corresponding to ¢ and d in the first sequence. For another example, the first sequence
Is a quartic exponential sequence; the first parameter is a coefficient of a cubic term, with respect
to a position index variable n, used for generating a phase in the first sequence; and the second
parameter is a coefficient of a quadratic term, with respect to the position index variable n, used
for generating the phase in the first sequence. The first communication apparatus may also
determine, in a similar manner, a coefficient of a quartic term, with respect to the position index
variable n, used for generating the phase in the first sequence.

[00222]  This application further provides another embodiment. For details, refer to FIG. 3. FIG.
3 is a diagram of an embodiment of a pilot sequence sending method according to an embodiment
of this application. The method includes the following steps.

[00223] 301: A first communication apparatus determines a value of a first parameter and a
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value of a second parameter.

[00224] The value of the first parameter is a value of the first parameter in a target parameter
value combination, and the value of the second parameter is a value of the second parameter in the
target parameter value combination. The target parameter value combination belongs to one or
more parameter value combinations, and the one or more parameter value combinations are
determined based on the first candidate set and the second candidate set. The first candidate set
includes one or more values of the first parameter, and the second candidate set includes one or
more values of the second parameter. For the first candidate set and the second candidate set, refer
to related descriptions in the embodiment shown in FIG. 2. For the one or more parameter value
combinations, refer to related descriptions in the embodiment shown in FIG. 2.

[00225] Optionally, that the first communication apparatus determines the value of the first
parameter and the value of the second parameter includes: The first communication apparatus
receives fourth indication information from the second communication apparatus, where the fourth
indication information indicates the target parameter value combination.

[00226] 302: The first communication apparatus generates a first sequence based on the value
of the first parameter and the value of the second parameter.

[00227] Step 302 is similar to step 204 in the embodiment shown in FIG. 2 above. For details,
refer to related descriptions of step 204 in the embodiment shown in FIG. 2 above. Details are not
described herein again.

[00228] 303: The first communication apparatus generates a target pilot sequence based on the
first sequence.

[00229] Step 303 is similar to step 205 in the embodiment shown in FIG. 2. For details, refer to
related descriptions of step 205 in the embodiment shown in FIG. 2. Details are not described
herein again.

[00230] 304: The first communication apparatus sends the target pilot sequence to the second
communication apparatus, and correspondingly, the second communication apparatus receives the
target pilot sequence from the first communication apparatus.

[00231] Step 304 is similar to step 206 in the embodiment shown in FIG. 2. For details, refer to
related descriptions of step 206 in the embodiment shown in FIG. 2. Details are not described
herein again.

[00232] It can be learned that the first sequence is a z-th order exponential sequence, and z is
an integer greater than or equal to 3. The first communication apparatus generates the target pilot
sequence based on the first sequence, thereby increasing a capacity of the target pilot sequence,
and meeting a capacity requirement of a communication system. Further, the one or more

parameter value combinations are determined based on the first candidate set and the second
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candidate set, and a target parameter value is one of the one or more parameter value combinations.
This helps ensure PAPR performance or CM performance of the target pilot sequence.

[00233] The following describes communication apparatuses provided in embodiments of this
application.

[00234] FIG. 4 is a diagram of a structure of a communication apparatus according to an
embodiment of this application. As shown in FIG. 4, a communication apparatus 400 may be
configured to perform processes performed by the first communication apparatus or the second
communication apparatus in embodiments shown in FIG. 2 and FIG. 3. For details, refer to related
descriptions in the foregoing method embodiments.

[00235] The communication apparatus 400 includes a processing module 401. Optionally, the
communication apparatus 400 further includes a transceiver module 402.

[00236] The processing module 401 is configured to process data. The transceiver module 402
may implement a corresponding communication function. The transceiver module 402 may also
be referred to as a communication interface or a communication module.

[00237] Optionally, the communication apparatus 400 may further include a storage module,
and the storage module may be configured to instructions and/or data. The processing module 401
may read the instructions and/or the data in the storage module, to enable the communication
apparatus to implement the foregoing method embodiment.

[00238] In a possible implementation, the communication apparatus 400 may be configured to
perform an action performed by the first communication apparatus in the foregoing method
embodiments. The communication apparatus 400 may be the first communication apparatus or a
component that may be disposed in the first communication apparatus. The processing module 401
is configured to perform a processing-related operation on a first communication apparatus side in
the foregoing method embodiments. The transceiver module 402 is configured to perform a
receiving-related operation on the first communication apparatus side in the foregoing method
embodiments. For example, the communication apparatus 400 is configured to perform the
following solution.

[00239] The processing module 401 is configured to: determine a first candidate set and a
second candidate set, where the first candidate set includes one or more values of a first parameter,
the second candidate set includes one or more values of a second parameter, the first parameter
and the second parameter are jointly used to determine an element in a first sequence, the first
sequence is a z-th order exponential sequence, and z is an integer greater than or equal to 3; and
determine one or more parameter value combinations based on the first candidate set and the
second candidate set, where each parameter value combination includes one value of the first

parameter and one value of the second parameter.
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[00240] In another possible implementation, the communication apparatus 400 may be
configured to perform an action performed by the second communication apparatus in the
foregoing method embodiments. The communication apparatus 400 may be the second
communication apparatus or a component that may be disposed in the second communication
apparatus. The processing module 401 is configured to perform a processing-related operation on
a second communication apparatus side in the foregoing method embodiments. The transceiver
module 402 is configured to perform a receiving-related operation on the second communication
apparatus side in the foregoing method embodiments.

[00241] Optionally, the transceiver module 402 may include a sending module and a receiving
module. The sending module is configured to perform the sending operation in the foregoing
method embodiments. The receiving module is configured to perform the receiving operation in
the foregoing method embodiments.

[00242] It should be noted that the communication apparatus 400 may include the sending
module, but does not include the receiving module. Alternatively, the communication apparatus
400 may include the receiving module, but does not include the sending module. This may be
specifically determined based on whether the foregoing solution performed by the communication
apparatus 400 includes a sending action and a receiving action.

[00243] Optionally, the communication apparatus 400 is configured to perform actions
performed by the first communication apparatus or the second communication apparatus in
embodiments shown in FIG. 2 and FIG. 3. For details, refer to related descriptions in embodiments
shown in FIG. 2 and FIG. 3. Details are not described herein again.

[00244] It should be understood that a specific process in which the modules perform the
foregoing corresponding process has been described in detail in the foregoing method embodiment.
For brevity, details are not described herein again.

[00245] The processing module 401 in the foregoing embodiment may be implemented by at
least one processor or a processor-related circuit. The transceiver module 402 may be implemented
by a transceiver or a transceiver-related circuit. The transceiver module 402 may also be referred
to as a communication module or a communication interface. The storage module may be
implemented by at least one memory.

[00246] FIG. 5is a diagram of another structure of a communication apparatus according to an
embodiment of this application. As shown in FIG. 5, a communication apparatus 500 may be
configured to perform processes performed by the first communication apparatus or the second
communication apparatus in embodiments shown in FIG. 2 and FIG. 3. For details, refer to related
descriptions in the foregoing method embodiments.

[00247] The communication apparatus 500 includes a processing module 501 and a transceiver
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module 502.

[00248] The processing module 501 is configured to process data. The transceiver module 502
may implement a corresponding communication function. The transceiver module 502 may also
be referred to as a communication interface or a communication module.

[00249] Optionally, the communication apparatus 500 may further include a storage module,
and the storage module may be configured to instructions and/or data. The processing module 501
may read the instructions and/or the data in the storage module, to enable the communication
apparatus to implement the foregoing method embodiment.

[00250] In a possible implementation, the communication apparatus 500 may be configured to
perform an action performed by the first communication apparatus in the foregoing method
embodiments. The communication apparatus 500 may be the first communication apparatus or a
component that may be disposed in the first communication apparatus. The processing module 501
is configured to perform a processing-related operation on a first communication apparatus side in
the foregoing method embodiments. The transceiver module 502 is configured to perform a
receiving-related operation on the first communication apparatus side in the foregoing method
embodiments. For example, the communication apparatus 500 is configured to perform the
following solution.

[00251] The processing module 501 is configured to: determine a value of a first parameter and
a value of a second parameter, where the value of the first parameter is a value of the first parameter
in a target parameter value combination, the value of the second parameter is a value of the second
parameter in the target parameter value combination, the target parameter value is one of one or
more parameter value combinations, the one or more parameter value combinations are determined
based on a first candidate set and a second candidate set, the first candidate set includes one or
more values of the first parameter, the second candidate set includes one or more values of the
second parameter, the first parameter and the second parameter are jointly used to determine an
element in a first sequence, the first sequence is a z-th order exponential sequence, and z is an
integer greater than or equal to 3; generate the first sequence based on the value of the first
parameter and the value of the second parameter; and generate a target pilot sequence based on the
first sequence. The transceiver module 502 is configured to send the target pilot sequence.
[00252] In another possible implementation, the communication apparatus 500 may be
configured to perform an action performed by the second communication apparatus in the
foregoing method embodiments. The communication apparatus 500 may be the second
communication apparatus or a component that may be configured in the second communication
apparatus. The processing module 501 is configured to perform a processing-related operation on
a second communication apparatus side in the foregoing method embodiments. The transceiver
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module 502 is configured to perform a receiving-related operation on the second communication
apparatus side in the foregoing method embodiments.

[00253] Optionally, the transceiver module 502 may include a sending module and a receiving
module. The sending module is configured to perform the sending operation in the foregoing
method embodiments. The receiving module is configured to perform the receiving operation in
the foregoing method embodiments.

[00254] It should be noted that the communication apparatus 500 may include the sending
module but does not include the receiving module. Alternatively, the communication apparatus
500 may include the receiving module but does not include the sending module. This may be
specifically determined based on whether the foregoing solution performed by the communication
apparatus 500 includes a sending action and a receiving action.

[00255] Optionally, the communication apparatus 500 is configured to perform actions
performed by the first communication apparatus or the second communication apparatus in
embodiments shown in FIG. 2 and FIG. 3. For details, refer to related descriptions in embodiments
shown in FIG. 2 and FIG. 3. Details are not described herein again.

[00256] It should be understood that a specific process in which the modules perform the
foregoing corresponding process has been described in detail in the foregoing method embodiment.
For brevity, details are not described herein again.

[00257] The processing module 501 in the foregoing embodiment may be implemented by at
least one processor or processor-related circuit. The transceiver module 502 may be implemented
by a transceiver or a transceiver-related circuit. The transceiver module 502 may also be referred
to as a communication module or a communication interface. The storage module may be
implemented by at least one memory.

[00258]  This application further provides a communication apparatus 600. The communication
apparatus 600 may be a terminal device, a processor in the terminal device, or a chip. The
communication apparatus 600 may be configured to perform the operation performed by the first
communication apparatus or the second communication apparatus in the foregoing method
embodiments.

[00259] When the communication apparatus 600 is a terminal device, FIG. 6 is a simplified
diagram of a structure of the terminal device. As shown in FIG. 6, the terminal device includes a
processor. The processor is mainly configured to: process a communication protocol and
communication data, control the terminal device, execute a software program, process data of the
software program, and so on.

[00260] Optionally, the terminal device further includes a memory and/or a transceiver. The
memory may store computer program code. The transceiver includes at least one of the following:
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a transmitter machine 631, a receiver machine 632, a radio frequency circuit (not shown in the
figure), an antenna 633, or an input/output apparatus (not shown in the figure).

[00261] The memory is mainly configured to store the software program and data. The radio
frequency circuit is mainly configured to: perform conversion between a baseband signal and a
radio frequency signal, and process the radio frequency signal. The antenna is mainly configured
to receive and transmit a radio frequency signal in a form of an electromagnetic wave. The
input/output apparatus may include a touchscreen, a display, a keyboard, or the like. The
input/output apparatus is mainly configured to: receive data input by a user, and output data to the
user. It should be noted that some types of terminal devices may have no input/output apparatus.
[00262] When needing to send data, after performing baseband processing on the to-be-sent
data, the processor outputs a baseband signal to the radio frequency circuit. Then, the radio
frequency circuit performs radio frequency processing on the baseband signal and then sends a
radio frequency signal to the outside in a form of an electromagnetic wave through the antenna.
When data is sent to the terminal device, the radio frequency circuit receives the radio frequency
signal through the antenna. The radio frequency circuit converts the radio frequency signal into a
baseband signal, and outputs the baseband signal to the processor. The processor converts the
baseband signal into data and processes the data. For ease of description, FIG. 6 shows only one
memory, one processor, and one transceiver. In an actual terminal device product, there may be
one or more processors and one or more memories. The memory may also be referred to as a
storage medium, a storage device, or the like. The memory may be disposed independent of the
processor, or may be integrated with the processor. This is not limited in this embodiment of this
application.

[00263] In embodiments of this application, the antenna and the radio frequency circuit that
have a transceiver function may be considered as a transceiver module of the terminal device, and
the processor that has a processing function may be considered as a processing module of the
terminal device.

[00264] As shown in FIG. 6, the terminal device includes a processor 610. Optionally, the
terminal device further includes a memory 620 and/or a transceiver 630. The processor 610 may
also be referred to as a processing unit, a processing board, a processing module, a processing
apparatus, or the like. The transceiver 630 may also be referred to as a transceiver unit, a
transceiver machine, a transceiver apparatus, or the like.

[00265] Optionally, a component that is in the transceiver 630 and that is configured to
implement a receiving function may be considered as a receiving module, and a component that is
in the transceiver 630 and that is configured to implement a sending function may be considered
as a sending module. In other words, the transceiver 630 includes a receiver and a transmitter. The
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transceiver may also be sometimes referred to as a transceiver machine, a transceiver module, a
transceiver circuit, or the like. The receiver may also be sometimes referred to as a receiver
machine, a receiving module, a receiver circuit, or the like. The transmitter may also be sometimes
referred to as a transmitter machine, a transmitting module, a transmitter circuit, or the like.
[00266] The processor 610 is configured to perform processing actions on a first
communication apparatus side or a second communication apparatus side in embodiments shown
in FIG. 2 and FIG. 3. Optionally, the transceiver 630 is configured to perform receiving/sending
actions on the first communication apparatus side or the second communication apparatus side in
embodiments shown in FIG. 2 and FIG. 3.

[00267] It should be understood that FIG. 6 is merely an example rather than a limitation. The
terminal device including the transceiver module and the processing module may not depend on
the structure shown in FIG. 4 or FIG. 6.

[00268] When the communication apparatus 600 is a chip, the chip includes a processor, a
memory, and a transceiver. The transceiver may be an input/output circuit or a communication
interface. The processor may be a processing module, a microprocessor, or an integrated circuit
integrated on the chip. A sending operation of the first communication apparatus or the second
communication apparatus in the foregoing method embodiments may be understood as an output
of the chip, and a receiving operation of the first communication apparatus or the second
communication apparatus in the foregoing method embodiments may be understood as an input of
the chip.

[00269]  This application further provides a communication apparatus 700. The communication
apparatus 700 may be a network device or a chip. The communication apparatus 700 may be
configured to perform operations performed by the first communication apparatus or the second
communication apparatus in embodiments shown in FIG. 2 and FIG. 3.

[00270] When the communication apparatus 700 is the network device, for example, a base
station, FIG. 7 is a simplified diagram of a structure of the base station. The base station includes
a part 710. Optionally, the base station further includes a part 720 and/or a part 730.

[00271] The part 710 is mainly configured to: perform baseband processing, control the base
station, and the like. The part 710 is usually a control center of the base station, may be usually
referred to as a processor, and is configured to control the base station to perform a processing
operation on a network device side in the foregoing method embodiment.

[00272] The part 720 is mainly configured to store computer program code and data.

[00273] The part 730 is mainly configured to receive and send a radio frequency signal and
perform conversion between a radio frequency signal and a baseband signal. The part 730 may be

usually referred to as a transceiver module, a transceiver machine, a transceiver circuit, a
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transceiver, or the like. The transceiver module in the part 730 may also be referred to as the
transceiver machine, the transceiver, or the like, and includes an antenna 733 and a radio frequency
circuit (not shown in the figure). The radio frequency circuit is mainly configured to perform radio
frequency processing. Optionally, in the part 730, a component configured to implement a
receiving function may be considered as a receiver machine, and a component configured to
implement a sending function may be considered as a transmitter machine. In other words, the part
730 includes a receiver machine 732 and/or a transmitter machine 731. The receiver machine may
also be referred to as a receiving module, a receiver, a receiver circuit, or the like, and the
transmitter machine may be referred to as a transmitting module, a transmitter, a transmitter circuit,
or the like.

[00274] The part 710 and the part 720 may include one or more boards, and each board may
include one or more processors and one or more memories. The processor is configured to read
and execute a program in the memory, to implement a baseband processing function and control
the base station. If there are a plurality of boards, the boards may be interconnected with each other
to enhance a processing capability. In an optional implementation, the plurality of boards may
share one or more processors, the plurality of boards share one or more memories, or the plurality
of boards share one or more processors at the same time.

[00275] For example, in an implementation, the transceiver module in the part 730 is configured
to perform a receiving/sending-related process performed by the first communication apparatus or
the second communication apparatus in embodiments shown in FIG. 2 and FIG. 3. The processor
in the part 710 is configured to perform the processing-related process performed by the first
communication apparatus or the second communication apparatus in embodiments shown in FIG.
2 and FIG. 3.

[00276] It should be understood that FIG. 7 is merely an example rather than a limitation, and
the network device including the processor, the memory, and the transceiver may not depend on
the structure shown in FIG. 5 or FIG. 7.

[00277] When the communication apparatus 700 is the chip, the chip includes a transceiver, a
memory, and a processor. The transceiver may be an input/output circuit or a communication
interface. The processor is a processor, a microprocessor, or an integrated circuit integrated on the
chip. A sending operation performed by the network device in the foregoing method embodiments
may be understood as output of the chip, and a receiving operation performed by the network
device in the foregoing method embodiments may be understood as input of the chip.

[00278] An embodiment of this application further provides a computer-readable storage
medium. The computer-readable storage medium stores computer instructions used to implement

the method performed by the first communication apparatus or the second communication
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apparatus in the foregoing method embodiments.

[00279] For example, when a computer program is executed by a computer, the computer is
enabled to implement the method performed by the first communication apparatus or the second
communication apparatus in the foregoing method embodiments.

[00280] An embodiment of this application further provides a computer program product
including instructions. When the instructions are executed by a computer, the computer is enabled
to implement the method performed by the first communication apparatus or the second
communication apparatus in the foregoing method embodiments.

[00281] An embodiment of this application further provides a communication system. The
communication system includes the first communication apparatus in the foregoing embodiments
and the second communication apparatus in the foregoing embodiments. The first communication
apparatus is configured to perform some or all operations performed by the first communication
apparatus in the foregoing method embodiments, and the second communication apparatus is
configured to perform some or all operations performed by the second communication apparatus
in the foregoing method embodiments.

[00282] An embodiment of this application further provides a chip apparatus, including a
processor, configured to invoke a computer program or computer instructions stored in a memory,
to enable the processor to perform the methods provided in embodiments shown in FIG. 2 and
FIG. 3.

[00283] Ina possible implementation, an input of the chip apparatus corresponds to a receiving
operation in any one of embodiments shown in FIG. 2 and FIG. 3, and an output of the chip
apparatus corresponds to a sending operation in any one of embodiments shown in FIG. 2 and FIG.
3.

[00284] Optionally, the processor is coupled to a memory through an interface.

[00285] Optionally, the chip apparatus further includes the memory, and the memory stores the
computer degree or the computer instructions.

[00286] The processor mentioned anywhere above may be a general-purpose central processing
unit, a microprocessor, an application-specific integrated circuit (application-specific integrated
circuit, ASIC), or one or more integrated circuits for controlling program execution of the method
provided in any one of embodiments shown in FIG. 2 and FIG. 3. The memory mentioned in any
one of the foregoing descriptions may be a read-only memory (read-only memory, ROM), another
type of static storage device that can store static information and instructions, a random access
memory (random access memory, RAM), or the like.

[00287] It may be clearly understood by a person skilled in the art that, for a purpose of
convenient and brief description, for explanation and beneficial effects of related content in any
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apparatus provided above, refer to the corresponding method embodiment provided above. Details
are not described herein again.

[00288] In several embodiments provided in this application, it should be understood that the
disclosed system, apparatus, and method may be implemented in another manner. For example,
the described apparatus embodiments are merely examples. For example, division into the units is
merely logical function division. There may be another division manner during actual
implementation. For example, a plurality of units or components may be combined or integrated
into another system, or some features may be ignored or not performed. In addition, the displayed
or discussed mutual couplings or direct couplings or communication connections may be
implemented by using some interfaces. The indirect couplings or communication connections
between the apparatuses or units may be implemented in electronic, mechanical, or other forms.
[00289] The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, may be located in one position, or may be
distributed on a plurality of network units. Some or all of the units may be selected based on actual
requirements to achieve the objectives of the solutions of embodiments.

[00290] In addition, functional units in embodiments of this application may be integrated into
one processing unit, or each of the units may exist alone physically, or two or more units are
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 functional unit.

[00291] When the integrated unit is implemented in the form of the software functional unit and
sold or used as an independent product, the integrated unit may be stored in a computer-readable
storage medium. Based on such an understanding, the technical solutions in this application
essentially, the part contributing, 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 enabling a computer device (which may be a personal computer,
a server, a network device, or the like) to perform all or some steps of the methods 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 ROM, a RAM, a magnetic disk, or an
optical disc.

[00292] In conclusion, the foregoing embodiments are merely intended for describing the
technical solutions of this application, but not for limiting this application. Although this application
is described in detail with reference to the foregoing embodiments, a person of ordinary skill in the
art should understand that they may still make modifications to the technical solutions described in
the foregoing embodiments or make equivalent replacements to some technical features thereof,
without departing from the scope of the technical solutions of embodiments of this application.

47



10

15

20

25

30

CLAIMS

1. A determining method, wherein the method comprises:

determining a first candidate set and a second candidate set, wherein the first candidate set
comprises one or more values of a first parameter, the second candidate set comprises one or more
values of a second parameter, the first parameter and the second parameter are jointly used to
determine an element in a first sequence, the first sequence is a z-th order exponential sequence,
and z is an integer greater than or equal to 3; and

determining one or more parameter value combinations based on the first candidate set and
the second candidate set, wherein each parameter value combination comprises one value of the
first parameter and one value of the second parameter.

2. The method according to claim 1, wherein the first parameter and the second parameter are
jointly used to determine a phase of the element in the first sequence.

3. The method according to claim 1 or 2, wherein the first parameter is a coefficient of an x-
th order term, with respect to a position index variable n, used for generating a phase in the first
sequence; the second parameter is a coefficient of a y-th order term, with respect to the position
index variable n, used for generating the phase in the first sequence; x is an integer greater than or
equal to 2; y is an integer greater than or equal to 2; and X is greater than y.

4. The method according to any one of claims 1 to 3, wherein each of the one or more
parameter value combinations meets a first target condition.

5. The method according to claim 4, wherein that each parameter value combination meets
the first target condition comprises: among all values of the first parameter in the first candidate
set and all values of the second parameter in the second candidate set, Q parameter value
combinations corresponding to first Q values that minimize a value of a target function, wherein
Q is an integer greater than or equal to 1.

6. The method according to claim 5, wherein the target function is a function related to a
peak-to-average power ratio PAPR, or a function related to a cubic metric CM.

7. The method according to claim 5 or 6, wherein the target function is a function representing
the PAPR or the CM.

8. The method according to any one of claims 5 to 7, wherein the target function is expressed

as:

N-1 j2nnk P
f(so(n) = L o (C Z So(m)e % )

n=0
wherein s, (n) = z(n), z(n) is the first sequence, the position index variable n in the first

sequence belongs to an interval [0, P-1], P =L, L is a length of a pilot sequence, C is a positive
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number, D is a positive number, N is a largest prime number not greater than L or a smallest prime
number not less than L, and R represents a quantity of sampling points for sampling a time domain
signal generated by using s, (n); or

zn),0<n<pP-1

s, (n) is the first sequence, s,(n) = {t(n —PLP<n<L-

X z(n) is a base sequence, a

position index variable n in the base sequence belongs to an interval [0, P-1], P <L, L is a length
of a pilot sequence, C is a positive number, D is a positive number, N is a largest prime number
not greater than L or a smallest prime number not less than L, and R represents a quantity of
sampling points for sampling a time domain signal generated by using s, (n).

9. The method according to any one of claims 5 to 7, wherein the target function is expressed
as:

N-1 D
f(so (n)) = max (C Z so(n)ej2nn9>

0<0<2m
n=0

wherein s, (n) = z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P =L, L is a length of a pilot sequence, C is a positive
number, D is a positive number, and N is a largest prime number not greater than L or a smallest
prime number not less than L; or

zn),0<n<P-1
ttn—P),P<n<L—

position index variable n in the base sequence belongs to an interval [0, P-1], P <L, L is a length

s, (n) is the first sequence, s,(n) = { X z(n) is a base sequence, a

of a pilot sequence, C is a positive number, D is a positive number, and N is a largest prime number
not greater than L or a smallest prime number not less than L.

10. The method according to any one of claims 5 to 7, wherein the target function is expressed

as.
N-1 j211:(n+}]:—g>k b
flso@) =, _max (C z so(n)e R )
n=0

wherein s, (n) = z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P = L, L is a length of a pilot sequence, C is a positive
number, D is a positive number, N is a largest prime number not greater than L or a smallest prime
number not less than L, R represents a quantity of sampling points for sampling a time domain
signal generated by using s,(n), f. is a frequency of a carrier to which the pilot sequence is
mapped, and f, is a center frequency of the carrier; or

zn),0<n<P-1
tthn—P),P<n<L—

position index variable n in the base sequence belongs to an interval [0, P-1], P <L, L is a length

s,(n) is the first sequence, s,(n) = { X z(n) is a base sequence, a
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of a pilot sequence, C is a positive number, D is a positive number, N is a largest prime number
not greater than L or a smallest prime number not less than L, R represents a quantity of sampling
points for sampling a time domain signal generated by using s, (n), f. is a frequency of a carrier
to which the pilot sequence is mapped, and f, is a center frequency of the carrier.

11. The method according to any one of claims 5 to 7, wherein the target function is expressed

as:

N-1 D
f(s,(n)) = max_ <C Z So (n)ejzn(“‘“i)e)

n=0
wherein s, (n) = z(n), z(n) is the first sequence, the position index variable n in the first
sequence belongs to an interval [0, P-1], P =L, L is a length of a pilot sequence, C is a positive
number, D is a positive number, N is a largest prime number not greater than L or a smallest prime
number not less than L, f. is a frequency of a carrier to which the pilot sequence is mapped, and
f, is a center frequency of the carrier; or

zn),0<n<pP-1

S, (n) is the first sequence, s,(n) = {t(n —PLP<n<L-

X z(n) is a base sequence, a

position index variable n in the base sequence belongs to an interval [0, P-1], P <L, L is a length
of a pilot sequence, C is a positive number, D is a positive number, N is a largest prime number
not greater than L or a smallest prime number not less than L, f. is a frequency of a carrier to which
the pilot sequence is mapped, and f, is a center frequency of the carrier.

12. The method according to any one of claims 5 to 7, wherein the target function is expressed
as:

F(so(m) = RCM[S(t)]ldBC_ RCMyof|qp

wherein s, (n) = z(n), z(n) is the first sequence, the position index variable n in the first

sequence belongs to an interval [0, P-1], P =L, L is a length of a pilot sequence; RCM[s(t)]|45 =

3 3
20log Irms [(%) ” or RCM[s(t)]|4s = 20 log Irms [(%) ” and s(t) isatime
domain signal generated by using s, (n); and both RCM,..¢|45 and C are constants, and rms(u)

represent taking a root mean square of u; or

zn),0<n<P-1

s, (n) is the first sequence, s,(n) = {t(n —PLP<n<L-

X z(n) is a base sequence, a
position index variable n in the base sequence belongs to an interval [0, P-1], P< L, and L is a

3
length of a pilot sequence; RCM|[s(t)]|ss = 20log [rms [('S"—(")') ” or RCM[s(t)]|q45 =

rms[so(n)]

rms[so(n)]

3
20 log [rms [(M) ” and s(t) is a time domain signal generated by using s, (n); and both
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RCM,.¢|qp and C are constants, and rms(u) represent taking a root mean square of u.

13. The method according to any one of claims 8 to 12, wherein t(n — P) represents
(t(0),t(1),..,t(L—P—-1)) , and (t(0),t(1),..,t(L—P—1)) is a combination
(£(0),t(1), ..., t(L — P — 1)), minimizing a value of the target function, among all values of

(£(0),t(1), ..., t(L — P — 1)).

. an3 bn? cn
14. The method according to any one of claims 8 to 13, wherein z(n) = 3_12"(T+T+7+d>

an3 b(n?+con) c'n

orz(n) = e_jzn( NTooM K 'd), wherein 0 < n < P — 1, the first parameter isa in z(n), and

the second parameter is b in z(n).

15. The method according to any one of claims 8 to 14, wherein the method further comprises:

receiving first indication information, wherein the first indication information indicates the
target function.

16. The method according to claim 15, wherein the first indication information is carried in
downlink control information DCI, a media access control control element MAC CE, or a radio
resource control RRC message.

17. The method according to any one of claims 1 to 16, wherein the one or more parameter
value combinations are used to generate a pilot sequence set, the pilot sequence set comprises one
or more pilot sequences, and one pilot sequence corresponds to one parameter value combination.

18. The method according to any one of claims 1 to 17, wherein the method further comprises:

receiving second indication information, wherein the second indication information indicates
one of the one or more parameter value combinations.

19. The method according to claim 18, wherein the method further comprises:

generating the first sequence based on the parameter value combination indicated by the
second indication information;

generating a target pilot sequence based on the first sequence; and

sending the target pilot sequence.

20. The method according to claim 18 or 19, wherein the second indication information
indicates an index of the parameter value combination; or the second indication information
indicates a value of the first parameter and a value of the second parameter in the parameter value
combination.

21. The method according to any one of claims 1 to 16, wherein the method further comprises:

generating a pilot sequence set based on the one or more parameter value combinations and
the first sequence, wherein the pilot sequence set comprises one or more pilot sequences, and one
pilot sequence corresponds to one parameter value combination.

22. The method according to claim 17 or 21, wherein the pilot sequences in the pilot sequence
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set are sorted in ascending order or descending order of corresponding values of the target function
for the parameter value combinations corresponding to the pilot sequences; or

the pilot sequences in the pilot sequence set are sorted in ascending order or descending order
of values of the first parameter in the parameter value combinations corresponding to the pilot
sequences, and pilot sequences corresponding to parameter value combinations with a same value
of the first parameter are sorted in ascending order or descending order of values of the second
parameter in the parameter value combinations with the same value of the first parameter; or

the pilot sequences in the pilot sequence set are sorted in ascending order or descending order
of values of the second parameter in the parameter value combinations corresponding to the pilot
sequences, and pilot sequences corresponding to parameter value combinations with a same value
of the second parameter are sorted in ascending order or descending order of values of the first
parameter in the parameter value combinations with the same value of the second parameter.

23. The method according to claim 21 or 22, wherein the method further comprises:

receiving third indication information, wherein the third indication information indicates a
target pilot sequence, and the target pilot sequence is a pilot sequence in the pilot sequence set.

24. The method according to claim 23, wherein the method further comprises:

sending the target pilot sequence.

25. The method according to claim 23 or 24, wherein the third indication information
indicates an index of the target pilot sequence.

26. The method according to any one of claims 23 to 25, wherein the third indication
information is carried in DCI, a MAC CE, or an RRC message.

27. The method according to any one of claims 1 to 26, wherein the value of the first
parameter in the first candidate set belongs to an interval (0, N-1], and the value of the second
parameter in the second candidate set belongs to an interval (0, M-1], or an interval (0, N-1], or
an interval (0, m-1], wherein m is a prime number; M is a period of the y-th order term, with
respect to the position index variable n, used for generating the phase in the first sequence; N is a
period of the x-th order term, with respect to the position index variable n, used for generating the
phase in the first sequence; x is an integer greater than or equal to 2; y is an integer greater than or
equal to 2; and x is greater than y.

28. The method according to claim 27, wherein M = N; or M = 2N; or M = sm?, wherein
both s and m are prime numbers.

29. The method according to any one of claims 1 to 28, wherein the first sequence s,(n) =

{ zn),0<n<P-1

<n<PpP- inP<L:Li i :
t(n—P),PsnsL—l'ando_n_P 1, wherein P < L; L is a length of a pilot sequence;

z(n) is a base sequence; a position index variable n in the base sequence belongs to an interval [0,
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P-1]; P = min(N,M) or P = max(N,M); M is a period of a y-th order term, with respect to the
position index variable n, used for generating a phase in the base sequence; and N is a period of
an x-th order term, with respect to the position index variable n, used for generating the phase in
the base sequence.

30. A communication apparatus, wherein the communication apparatus comprises a
processing module, and the processing module is configured to perform a processing operation in
the method according to any one of claims 1 to 29.

31. The communication apparatus according to claim 30, wherein the communication
apparatus further comprises a transceiver module, and the transceiver module is configured to
perform receiving and sending operations in the method according to any one of claims 1 to 29.

32. A communication apparatus, wherein the communication apparatus comprises a processor,
and the processor is configured to execute a computer program or computer instructions in a
memory, to perform the method according to any one of claims 1 to 29.

33. A computer-readable storage medium, wherein the computer-readable storage medium
stores a computer program; and when the computer program is executed by a communication
apparatus, the communication apparatus is enabled to perform the method according to any one of
claims 1 to 29.

34. Acomputer program product, wherein the computer program product comprises computer
instructions, and when the computer instructions are run on a computer, the computer is enabled
to perform the method according to any one of claims 1 to 29.

35. A chip system, wherein the chip system comprises a processor, and the processor is
configured to invoke a computer program or computer instructions, to enable a communication
device in which the chip system is installed to perform the method according to any one of claims
1 to 29, or the communication device to perform the method according to any one of claims 1 to
29.

36. The chip system according to claim 35, wherein the chip system further comprises a
communication interface, configured to communicate with another apparatus.

37. A chip system, wherein the chip system is used in an electronic device, the chip system
comprises one or more processors, and the one or more processors are configured to invoke
computer instructions, to enable the electronic device to perform the method according to any one

of claims 1 to 29.
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